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Abstract
Nascent and rapidly growing

research into defining the concept

of “food addiction” (FA) in
relation to obesity is currently
underway. Food addiction is
present in a subset of patients who
are overweight or have obesity,
and its presence is associated

with other psychosocial disorders

such as depression, anxiety,

eating disorders, impulse control

disorders, and lower quality of

life. Food addiction is associated
with higher intake of and
preference for highly processed
foods that have addictive-like
properties such as cravings,
reward sensitivity, and impaired
control. Food addiction is
associated with less weight loss in
patients with obesity utilizing diet
and lifestyle-related interventions.

In clinical practice, identifying

the subset of patients with obesity

with FA-related psychosocial
constraints and continued
emphasis on avoiding highly
processed foods may improve
obesity and weight management
outcomes.

* Food addiction is thought
to be an addictive-like
phenotype.

* Food addiction is noted to
have significant overlap with
substance use disorder (SUD)
and other eating disorders,
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but is currently not classified
a diagnosis by DSM-IV and
DSM-V criteria.

* Food addiction has
similarities to SUD, such as
cravings, reduced control over
intake, increased impulsivity
and altered reward-sensitivity.

e  The Yale Food Addiction
Scale, which is a clinical scale
modeled by the DSM-IV and
DSM-V criteria for SUD, has
been used to quantify and
study FA.

Introduction

In the United States (U.S.),
about 39% of the population is
considered overweight or obese,
and that number is expected
to trend higher.! Obesity, now
considered a chronic disease, is
clinically challenging to manage
as it involves lifelong lifestyle
changes. Development of obesity
is multifactorial and involves
environmental influences, genetic
influences, and complex brain
and gastrointestinal signaling
that mediate hunger, satiety, and
reward pathways.”” Nascent and
rapidly-growing research into FA
and its role in obesity is currently
underway. The purpose of this
clinical review is to focus on the
clinically applicable outcomes of FA
related research in respect to clinical
obesity management.
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Defining Food Addiction

Food addiction has similarities to substance use
disorder (SUD) that help us understand and research
the concept, although it is not recognized as a SUD,
eating disorder, or as a behavioral disorder in the
DSM-1V and DSM-V.? Similarities between FA and
SUD include cravings, reduced control over intake,
increased impulsivity and altered reward-sensitivity.®
To quantify and study FA, researchers developed the
Yale Food Addiction Scale (YFAS), which is a clinical
scale modeled by the DSM-IV and DSM-V criteria
for SUD.”# Similar to DSM-IV and DSM-V criteria
for SUD and behavioral disorders, the “diagnosis” of
FA is not retained if clinical impairment or distress is
not present, even if other symptoms are present.®

The prevalence of FA has been reported by
Penzenstadler et al. and varies between 16.2% and
19.9%.” Food addiction was higher in overweight
patients, patients seeking weight loss, and in patients
with an eating disorder (ED) such as binge eating
and bulimia nervosa, depression, and anxiety.” In
patients seeking bariatric surgery, the prevalence
of FA ranged from 14% to 57.8%, and was not to
associated with pre-surgical weight or postsurgical
weight outcomes.”

patients).” Fasting plasma
glucose was found to be
lower in FA patients.’ In contrast, in a larger cohort
of older (age 55-75) patients with obesity undergoing
a randomized six-year intensive lifestyle intervention
study (n=448), FA was associated with higher BMI
and waist circumference.” However, similar to Kiyici
et al. FA was not associated with lipid profile, insulin
resistance, and total energy expenditure.> Other
studies have also found equivocal associations between
FA, BMI, and metabolic syndrome-related measures
(Figure 1).%*

Although FA itself may not directly lead to obesity
and metabolic syndrome-like risk factors, it may
modulate factors that either contribute to obesity or
poor outcomes in weight loss management such as
depression, impaired impulse control, eating disorders,
and preference for highly palatable foods (Figure
2). For example, patients with obesity and FA were
more likely to have depression.>”!® Depression was
found to be higher in women who are obese, and
depression itself was related to a significantly higher
daily caloric intake and lower physical activity."' In a
double blind study, women with obesity (n=61) with
known emotional eating who were induced into a sad
state had significantly greater preference for a sweeter
carbohydrate rich beverage compared to a protein rich
beverage.'?
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Figure 2

Minimally processed
foods

Fruits, vegetables,
and lean protein

Not associated with food addiction

With the associations of FA and eating and
impulse control disorders such as binge ED and
bulimia nervosa, perhaps there is subset of patients
with obesity and FA who may benefit from

interventions that target such disorders. Munguia et al.

studied outcomes of 16 weeks of cognitive behavioral
therapy (CBT) in patients separated by subtypes

and severity of EDs and food addiction.” Cognitive
behavioral therapy included cognitive restructuring,
problem-solving, emotion management techniques,
and normalization of eating behavior." Patients with
EDs had higher FA than those with obesity alone or
those with obesity and milder forms of EDs. '* The
patients with both an ED and FA had the poorest
outcomes after 16 weeks of CBT compared to patients
with obesity and FA."” In the subset of patients with
obesity and FA, incorporating therapies that target
addiction like behaviors may be warranted. The review
by Adams et al., describes ongoing early phase studies
of behavioral interventions that modulate addiction-
like behaviors such as impulsivity, self-control,
response inhibition, and attention bias towards highly
palatable foods.® Perhaps in the subset of patients
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Highly palatable
unprocessed foods

Bacon, cheese,
nuts, steak

Highly palatable processed
foods

Fast food

Contain high fat, high carbohydrate,
and high sugar

food addiction

with obesity and psychosocial risk factors such as
depression, emotional eating, and eating disorders, FA
may hamper the ability to manage their weight with
diet and lifestyle changes. The following section will
explore this concept further by highlighting studies
that found associations between FA and preference for

highly palatable foods.

Highly Processed and Highly Palatable
Foods Are Associated with Food Addiction
The association of FA to SUD-like addiction

has been explored in animal and human studies, and
includes addiction-like behaviors such as cravings,
inability to cut down or stop eating, reward sensitivity,
impaired impulse control, and reduced response
inhibition.® These addictive-like behavioral changes
are associated with preference for highly palatable
foods with addictive properties. An animal study by
Lenoir et al. demonstrated that rats preferred the
non-nutritive sweetener saccharin (sweet taste without
calories) and sucrose (sweet taste with calories) to
cocaine, an effect also seen in rats who were already
made to be addicted to cocaine.’® Human studies,



Figure 3
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on the other hand, have not shown that sweet taste
and highly palatable foods produce tolerance and
withdrawal effects that would define a DSM-V
SUD.? The most common FA-associated symptom
was the inability to cut down or stop eating.” Joyner
et al. found that FA was significantly associated with
higher ratings of food craving and higher BMI. Food
craving itself was associated with higher BMI and
binge episodes."”” Craving for fats was significantly
associated with addictive-like eating and higher
BMI." Cravings for sweets significantly mediated the
relationship between addictive-like eating and binge
eating episodes, but not BMI." Cravings for foods
high in non-sugar carbohydrates also significantly
mediated the relationships between FA and binge
eating episodes, but not BMI."

Food addiction is associated with preference
towards highly processed and highly palatable foods
(Figure 3). Schulte et al. sought to examine whether
highly processed foods were more closely associated
with SUD, such as greater loss of control, liking,
pleasure, and craving compared to highly palatable
but unprocessed foods such as bacon, cheese, nuts,
and steak, or minimally processed foods such as fruits,
vegetables, and lean protein.'® Highly processed foods
were significantly associated with loss of control,
liking, pleasure, and craving, indicating greater abuse
liability when compared to unprocessed foods (n=501
participants).'® In another study, women who were
overweight or had obesity (n=44) were asked to rate
subjective food craving during a taste test of ad libitum
foods."” Highly processed, relative to minimally
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Prevalence of food
addiction is 16-20%’

21-29% of patients
who are overweight
or have obesity have
food addiction®

Poorer weight
management
outcomes

Food addiction is
present in 14-57%
patients seeking
bariatric surgery’

processed, foods were more associated with indicators
of abuse liability in those with FA (38.6% of the study
population). The question remains on whether FA is
associated with an increase in intake of highly palatable
foods.

Studies in humans have shown that FA is
associated with higher intake of highly palatable and
highly processed foods.' In a prospective cohort
study comprising data collected from 127,000 female
nurses, FA was positively associated with consumption
of highly palatable foods and processed foods with a
combination of carbohydrates and fats such as “fast
foods” (hamburgers, fries, pizza), candy bars, and low
fat or low-calorie snacks and beverages.'” Interestingly,
FA was inversely or not associated with consumption
of more non-processed and non-artificial types of
foods such as certain sweet foods (cakes), refined
grains (pasta, potatoes, white rice), homemade cookies,
dark chocolate, full-fat cheese, and sugar-sweetened
beverage intake."” Similarly, university students with
FA (n=120) significantly rated preference for highly
processed foods with added amounts of fat and
refined carbohydrates/sugar (for example: chocolate,
pizza, cake), whereas unprocessed foods were least
associated with YFAS scores.”® Highly processed foods
with higher fat and glycemic index had a stronger
association towards problematic and addictive like
behaviors compared to unprocessed foods.?* Similarly,
in a larger cohort of Turkish university students
(n=851), highly palatable foods were significantly
correlated with FA, however this study did not
compare processed vs. unprocessed foods specifically.”!
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Food addiction is also associated with higher
intake of highly processed foods in patients with
obesity. In patients who were overweight or had
obesity with FA, significant differences were found
in patients without FA (n=29) to those with FA
(n=29) with the FA group having significantly
higher caloric intake per kg of body weight,
higher carbohydrate intake, higher fat intake,
and significantly higher amounts of dietary sugar,
sodium, potassium, calcium, fat, saturated fat, trans
fat, and monounsaturated fat.?

There are several limitations to the studies
showing associations between FA and intake of
highly palatable and processed foods. Recall bias
is an evident limitation as patients were asked to
provide subjective estimates of types and amounts
of foods and micronutrients eaten over the past 12
months.'®?* Self-report and subjective scoring of
food preference may have a recruitment bias from
participants who have an interest in answering
questions about eating behavior. As noted by
Schulte et al., it is difficult to conclude that the
magnitude of the subjective experience towards
highly palatable foods are as addictive as DSM-V
SUD substances.!” Future studies may benefit from
examining patients with identified DSM-V SUD
and their subjective propensities towards highly
palatable foods.

From these studies, it seems that highly
palatable and processed foods that contain both
carbohydrates and fats are associated with FA
compared to unprocessed foods or to sugars alone or
carbohydrates alone. Highly processed foods appear
to be more reinforcing, have greater abuse liability,
addictive properties, and may lead to a greater
risk for obesity in those with concurrent FA. The
following section will explore FA and outcomes in
weight loss management.

Food Addiction and Weight Loss
Outcomes

The frequency of FA is high in patients
with obesity seeking weight loss through dietary
intervention or bariatric surgery.>* In patients
seeking diet and lifestyle intervention, FA is
associated with poorer weight loss management
outcomes. Camacho-Barcia et al. examined the
role of FA on patients with obesity (n=448) in a
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randomized parallel-group intervention study that
included an intensive lifestyle intervention with
an energy-reduced Mediterranean diet, physical
activity promotion, and behavioral support on
primary prevention of cardiovascular disease (CVD)
events.” FA at baseline resulted in a significantly
higher weight regain after three years.” Gordon
et al. examined whether patients with obesity (
n=182) enrolled in a 22-month behavioral weight
loss program had changes to FA and subsequent
weight loss.? Reductions in consumption of
“problem foods” as identified in the YFAS were
significantly associated with reductions in FA
symptoms at four months and 10 months, however,
were also associated with a sharper rebound of
FA symptoms over the 22-month period.** The
initial reduction in problem food consumption
were not associated with long-term reductions in
weight.?* Month-to-month changes in FA were
not associated with month-to-month changes in
weight, however higher overall FA scores were
associated with less weight loss over 22 months.** In
patients who were overweight or who had obesity
enrolled in a 12-month healthy low-fat or healthy
low-carbohydrate diet intervention (n=609), FA
was significantly associated with increased odds of
gaining weight at 12 months and higher attrition
rates.”

Similarly, in patients with obesity undergoing
a pre-bariatric surgery dietary intervention (n=110),
FA was associated with significantly less weight
loss.” These studies support an association between
FA and less weight loss in patients with obesity
utilizing diet and lifestyle related interventions for
weight management.

The current research on bariatric surgery-related
weight loss outcomes lacks sufficient data and
long term follow up studies to draw conclusions
regarding associations with FAA systematic review
by Ivezaj et al. found only two out of 19 studies
that included FA scores and post-bariatric surgery
outcomes.”® Pre-bariatric FA was 32-57%, with
significant reductions in FA to 7.2% at six months,
2% at nine months, and 13.7% at 12 months post-
operatively.® FA was not associated with weight
regain and post-surgical weight loss outcomes.?
The caveat of these studies were a high attrition rate
post-surgically, which may have skewed the results,



and no data of post-bariatric outcomes longer than
12 months.

Currently, there is only one pilot study
examining post-bariatric surgery outcomes longer
than 12 months, however it was limited by a
low number of post-bariatric patients who also
met criteria for FA. Cassin et al., examined the
outcomes associated with FA within post-bariatric
surgery patients (n=100) who received telephone
cognitive behavioral therapy (Tele-CBT) sessions
(total of six sessions of one hour each) at one-year
post-surgery and were followed for an additional
1.25- and 1.5-years post-surgery.”’” At one-year
post-bariatric surgery, 13% of patients had scored
for FA.?” Those with FA had significantly higher
scores for binge eating disorder, depression, anxiety,
however a statistically insignificant 8% less total
weight loss.”” Compared to the control group (no
Tele-CBT), patients who completed the Tele-CBT
had significantly lower FA symptoms scores at 1.25
years, but not at 1.5 years. Only one patient in the
Tele-CBT group met full diagnostic criteria for FA
at 1.25 years and 1.5 years, and only two patients
in the control group met the full criteria for FA
at 1.25 years but not at 1.5yrs.” Thus, although
this pilot study showed Tele-CBT was associated
with improved FA post-bariatric surgery outcomes,
it was limited by a small sample size. Due to the
limited size, length, and high drop-out rates in
bariatric management studies, it is currently difficult
to ascertain whether FA plays a role in modifying
surgical weight management in patients with
obesity.

The presence of food addiction may modify
weight loss outcomes in patients with obesity in
respect to consumption of problem foods, long-
term weight goals, and existing psychosocial/
behavioral conditions such as binge eating,
depression, and anxiety. A multifaceted approach
to improve weight loss outcomes in patients
with obesity and FA may be beneficial. A recent
systematic review by Leary et al. of nine studies
(total of n=812 patients) examined the efficacy
of weight loss interventions targeted specifically
to FA.?® Interventions included diet and lifestyle
modification, behavioral modification, medications,
and surgical modifications. Five out of eight studies
that included both pre- and post-intervention FA
scores reported a statistically significant reduction
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in FA post-intervention.” Two of the five studies
were medication interventions that used either
naltrexone and bupropion or pexacerfont and
reported a significant reduction in FA symptoms
post-intervention.”® In three studies with lifestyle
modification interventions and two surgical
interventions, there was a significant reduction

in FA symptom scores in the intervention group
only.” These few initial studies are very encouraging,
however remain limited by small sample sizes and
lack of long-term follow-up.

Conclusion

Obesity management is a challenging lifelong
process. Food addiction is present in a subset of
patients who are overweight or have obesity, and
its presence is associated with other psychosocial
disorders such as binge eating, depression, anxiety,
eating disorders associated with poor impulse
control, and lower quality of life. Food addiction is
not recognized as a DSM-V defined SUD, however,
there are similarities between FA and SUD such
as cravings, reduced control over intake, increased
impulsivity and altered reward-sensitivity. Studies
in humans have shown that FA is associated with
higher intake of and preference for highly processed
and highly palatable foods. Thus far, studies
have found equivocal associations between FA,
BMI and metabolic syndrome-related measures.

FA is associated with less weight loss in patients
with obesity utilizing diet and lifestyle related
interventions for weight loss. In bariatric weight loss
management, there is insufficient data linking FA to
weight loss outcomes and further studies with long-
term follow-up are required.

As further research into food addiction
continues, how can physicians apply this knowledge
to guide obesity management? Food addiction is
tied to complex underlying psychosocial factors
and a preference for highly processed foods with
addictive properties associated with lower success in
weight loss strategies. Furthermore, higher intake
of highly processed foods increases mortality.*” The
increasingly “obesogenic environment” with easily
available highly processed foods also contributes to
the challenge of weight management.’® However
addressing the availability of highly processed
foods and ingredients is a complex problem with
no clear short-term solutions. Early identification
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of the subset of patients with obesity who have FA
in addition to psychosocial factors that modulate
FA, such as depression, eating disorders, and impulse
control disorders, may be an important step in the
initial assessment of obesity management patients.
This may allow for targeted or multifaceted therapies
for improving weight loss outcomes. Incorporating
behavioral interventions such as CBT that modulate
addiction-like behaviors such as impulsivity, self-
control, response inhibition, and attention bias
towards highly palatable foods may help improve long

term obesity and weight management outcomes.
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