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Abstract

Obesity is a major public health problem and notoriously difficult to treat. There are many
parallels between obesity/overeating and addictions to alcohol and drugs. This paper discusses
similarities between obesity and addictive disorders, including common personality
characteristics, disruptive behavior syndromes, and brain mechanisms. Although there are
important differences between overeating and other addictive behaviors, an addiction model of
overeating may effectively inform prevention and treatment of obesity.
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In recent years, the prevalence of obesity and concern about its impact on public health have
grown dramatically. In the United States, 33% of men and 35% of women were classified as
obese, with a body mass index (BMI) of 30 or greater, in 2005-2006.1 In most cases, obesity
results from a caloric imbalance-- the number of calories consumed exceeds the number of
calories expended.?: 3 Sedentary lifestyles and the wide availability of low cost, calorie
dense foods contribute to this engergy imbalance,* but what makes individuals consume
more food than they need to survive? Despite the seemingly simple relationship between
energy balance and body weight, obesity is a complex and refractory condition. Overeating
has long been likened to drug and alcohol addictions in the popular imagination.> As new
technologies for studying brain activity have emerged, scientists have begun to seriously
investigate the theory that overeating can be a form of addictive behavior.

Traditionally, the term addiction was applied to excessive ingestion of substances leading to
physical dependence, characterized by tolerance and withdrawal.> Compulsive engagement
in behaviors such as gambling, sex, or eating was not considered a true addiction, because
the drive to engage in these behaviors was considered purely psychological. The conceptual
model of substance addictions has begun to change, however, with an increasing emphasis
on the behavior of substance use rather than the chemical properties of the substances
themselves.” It is also becoming clear that repetitive engagement in many behaviors can lead
to physiological changes in the brain similar to those observed in drug dependent
individuals.8 According to recent models, addiction is a syndrome that can be expressed
through a variety of specific behaviors.8 Overeating may be one of those behaviors.
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This paper examines literature supporting a relationship between obesity and addictions and
discusses evidence for and against an addiction model of overeating. First, we address
whether obesity/overeating should be considered a psychiatric disorder with similar
diagnostic criteria to substance use disorders. We then discuss the implications of
epidemiological and clinical studies showing positive and negative associations between
obesity and substance use disorders in the general population. Next we explore underlying
characteristics and potential brain mechanisms associated with both overeating and
addictions and point out important differences between overeating and addictions to drugs
and alcohol. Finally, we discuss implications of an addictions model of overeating to
prevention and treatment of obesity.

A. IS OBESITY A PSYCHIATRIC DISORDER?

Obesity is associated with a host of medical problems, and treating obesity can result in
improved health.® Theoretically, treatment of obesity is simple: reduce food intake and
increase physical activity. Yet few obese people achieve significant weight reduction, and
even fewer manage to maintain weight loss. This contradiction suggests that the drive to
consume food beyond what is necessary to maintain physical functions can outweigh other
considerations.

The Diagnostic and Statistical Manual of Mental Disorders (DSM-1V)19 criteria for
substance dependence appear to have external validity when applied to the excessive
overeating that can lead to obesity. Obese individuals often eat more than they intended and
make frequent yet ultimately unsuccessful efforts to control overeating. Obesity can reduce
an individual’s ability to participate in a full range of social, occupational, and recreational
activities. Many individuals continue to overeat despite knowledge that overeating causes
obesity and may contribute to or complicate serious health problems. These parallels have
led to the proposal that obesity, or the overeating that causes it, be included in the upcoming
DSM-V, with diagnostic criteria modeled on those for substance dependence.1: 12 DSM-1V
currently includes a Binge Eating Disorder diagnosis, which requires loss of control over
eating and consumption of large quantities of food over a short period of time.10 There is
currently no diagnostic category for chronic overeating. Some researchers have expressed
reservations about the creation of an additional diagnosis along the lines of “Overeating
Disorder” or “Food Dependence.” They point out that food, unlike drugs and alcohol, is
necessary for life, that it is impossible to abstain from food, and that physiological markers
of dependence like tolerance, withdrawal, and craving for food are not well characterized or
understood at this time.13

Table 1 shows DSM-IV criteria for substance dependence and potential parallel symptoms
for a hypothetical “Overeating Disorder,” illustrating some of the similarities and
differences between overeating and substance dependence. Clearly, not all overweight or
obese persons would meet these criteria. Instead, this putative disorder may be reserved for a
subset of overweight and obese individuals who exhibit chronic loss of control of
overeating, similar to that observed with substance use disorders.

B. POPULATION ASSOCIATIONS BETWEEN OBESITY AND ADDICTIONS

If we assume that overeating is an addictive disorder and that overeating is more likely
among individuals with elevated body weight, we might expect to find positive associations
between obesity and substance use disorders in the general population and in clinical
samples. On the other hand, overeating and use of substances may fulfill similar physical or
psychological needs, making individuals who overeat less prone to other addictive
behaviors.

Am J Addict. Author manuscript; available in PMC 2010 November 1.
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1. Findings from Epidemiological Samples

Epidemiological studies examining relationships between obesity and substance use
disorders yield ambiguous results, summarized in Table 2. Using a sample of over 40,000
individuals from the National Epidemiologic Survey on Alcohol and Related Conditions
(NESARC), Petry et al.14 found higher lifetime rates of alcohol use disorders with
increasing BMI starting in the overweight range and increasing across BMI categories.
Examining the same data separately by gender showed higher prevalence of lifetime alcohol
abuse and dependence among overweight and obese men relative to normal weight men,
with no association between BMI and lifetime alcohol use disorders in women.1°
Overweight and obese women, but not men, were less likely to report past-year alcohol
abuse than their normal weight counterparts.1® A study that surveyed respondents from 13
countries found an association between obesity and decreased likelihood of past-year
alcohol use disorders in the United States but not the other 12 countries or the overall
sample.18 The differing relationships observed for lifetime and past-year alcohol use
disorders!4-16 raise the possibility that recovery from an alcohol use disorder increases
vulnerability to weight gain. Consistent with this hypothesis, John et al.1” found increased
risk for overweight among former but not current male heavy alcohol drinkers. The gender
differences may also suggest different patterns of drinking among women and men, with
men adding alcohol calories to their diets and women substituting alcohol calories for other
sources of energy.18

Relationships between BMI and illicit drug use disorders are more difficult to characterize,
because epidemiological studies including significant numbers of individuals with drug use
disorders are rare. Simon and colleagues!® found obesity to be associated with lower
likelihood of a lifetime substance use disorder diagnosis, a category that included both
alcohol and illicit drug use disorders. One study using NESARC data and controlling for life
stressors and medical conditions found obesity was associated with lower odds of a past-
year drug dependence diagnosis but not a past-year diagnosis of drug abuse.2% Analysis of
the same data without controlling for life stress and medical conditions found no relationship
between body weight and drug use disorders, over the lifetime or in the past year.14

Epidemiological studies of relationships between obesity and nicotine dependence also yield
mixed results. Among men, John et al.2! found an association between overweight or
obesity and a history of daily smoking but not current smoking. Other studies, however, find
a negative association between body weight and the likelihood of both lifetime and past-year
nicotine dependence among men.1: 20 In contrast, another study found current smokers to
have comparable obesity risk to nonsmokers, but risk for obesity increased with number of
cigarettes per day among smokers.22 A study of young adults found higher rates of smoking
among obese individuals relative to their overweight and normal weight counterparts, and

obese smokers smoked more cigarettes per day than overweight or normal weight smokers.
23

2. Findings from Clinical Samples

Rates of substance use disorders are elevated among patients seeking treatment for obesity,
but rates of overweight and obesity among patients receiving treatment for substance use
disorders are similar to the general population. Findings from clinical samples are
summarized in Table 3.

Kalarchian et al., found that 32.6% of bariatric surgery candidates reported a lifetime history
of any substance use disorder,2* more than twice the rate observed in the general population.
25 They found a striking difference between the lifetime and current prevalence of substance
use disorders among bariatric surgery candidates—only 1.7% reported a current substance
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use disorder. Although the chronology of the development of obesity relative to substance
use disorders was not explored, this striking difference in lifetime versus past-year
prevalence raises the possibility of overeating substituting for substance use among some
individuals.2* Chart reviews of women seeking weight management treatments find lower
rates of past-year alcohol and marijuana use with increasing body weight.26: 27

Examining the converse relationships, 54% of patients in a residential alcohol treatment
program were overweight or obese.28 A post-mortem study from Sweden found 45% of
deceased individuals with illicit drug use disorders were overweight or obese, comparable to
the Swedish general population rate.2

Overall, the variation in findings across substances and across studies makes it difficult to
draw any firm conclusions about potential relationships between obesity and addictions. It is
important to note that relationships are complicated by the different potential physical
effects of different substances on body weight. Alcohol, unlike illicit drugs and nicotine, has
calories, which could contribute to higher body weight.1® Nicotine increases metabolism,30
potentially contributing to lower body weight.

C. SIMILARITIES BETWEEN OBESITY AND ADDICTIVE DISORDERS

Despite the ambiguity of epidemiologic findings, research aimed at understanding individual
differences that increase vulnerabilities to obesity and addictive disorders reveal similar
personality characteristics, likelihood of disruptive behavior disorders, and functional brain
abnormalities. These similarities are summarized in Table 3.

1. Personality Characteristics

Several studies have utilized the Temperament and Character Inventory (TCI)3! to measure
personality characteristics in overweight and obese patients and patients with substance
dependence. Two TCI scales have shown associations with both obesity and substance use
disorders. The novelty seeking scale reflects excitement in response to novel or rewarding
stimuli. The self-directedness scale assesses self-acceptance, responsibility, goal
directedness, and autonomy. On the TCI, obese persons are more likely than normal weight
individuals to have high novelty seeking scores and lower self-directedness scores.32 Obese
weight management participants who score high on novelty seeking are less successful at
losing weight than those with lower scores.32

Similar findings are noted among substance abusing populations. Substance dependent
individuals have higher novelty seeking scores and lower self-directedness scores than
individuals without substance use disorders.33: 34 Patients with substance dependence who
score high on the novelty seeking scale of the TCI are more likely to be dependent on two or
more substances.3®> Among individuals with a family history of alcoholism, those who score
higher on novelty seeking are more likely to be diagnosed with alcohol dependence,
although novelty seeking is not a strong predictor of alcohol dependence in individuals
without familial risk.36

Normal weight and overweight women who experience food cravings are more likely to also
report a history of alcohol abuse or dependence and to score high on the TCI novelty
seeking scale.3” These findings suggest that a stable tendency to respond strongly to novel
stimuli may make the experience of eating flavorful foods and/or using drugs more
pleasurable, increasing likelihood of overconsumption. Self-directedness may allow
individuals to restrain or moderate tendencies toward overeating and substance use,
decreasing vulnerability to obesity or substance addictions.

Am J Addict. Author manuscript; available in PMC 2010 November 1.
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Overweight and obese individuals with binge eating symptoms had high scores on a
personality measure of impulsivity and consumed more of a liquid meal supplement after an
8 hour fast.38: 39 Impulsivity scores were correlated with the amount of meal supplement
consumed.38 Other studies utilize the lowa Gambling Task (IGT)*0, a measure of
impulsivity and decision making that requires inhibition of impulsive responses. Overweight
and obese persons perform more poorly on the IGT than normal weight peers,*! and
similarly to individuals with substance use disorders.#2 Delay discounting is a measure of
relative preference for small immediate rewards versus larger delayed rewards, an aspect of
impulsivity. Obese women show greater delayed discounting than normal weight women,
although body weight is not associated with delay discounting in men.*3

Substance use disorders are also associated with elevated scores on measures of impulsivity.
44, 45 Individuals with dependence on alcohol or drugs perform more poorly on the IGT than
comparable individuals without substance use disorders.6-49 Long term abstinent alcoholics
also respond impulsively on the IGT.5C Individuals with cocaine, opiate and alcohol use
disorders have higher rates of delay discounting than controls without substance use
disorders.>1-54 These findings suggest that inability to suppress impulses plays a role in
overeating and addictions.38

2. Associations with Disruptive Behavior Disorders

Children with behavior disorders characterized by impulsivity and inattention, such as
attention deficit hyperactivity disorder (ADHD) and conduct disorder, appear to be at
increased risk for addictions as well as overweight and obesity in both clinical and
community samples.®> 96 Overweight children are more impulsive than their normal weight
peers.>” Overweight boys report more trouble focusing attention, and overweight boys and
girls report more difficulty shifting attention compared to normal weight children.>” Over
half of children hospitalized for treatment of obesity meet criteria for ADHD.%8 Among
adults treated for obesity, ADHD is highly prevalent, particularly among the extremely
obese (BMI > 40).59 In adult women, ADHD symptoms are associated with overeating,
which in turn is associated with higher BMI.60

Similarly, rates of ADHD and conduct disorder are also markedly elevated among patients
receiving treatment for substance use disorders.61 Prospective studies suggest that ADHD in
childhood increases risk for initiating substance use by age 14 and developing nicotine
dependence and alcohol and cannabis use disorders by age 18.56 ADHD, conduct disorder,
and substance use disorders are often thought to represent varying manifestations of an
underlying externalizing syndrome.%2 The findings described above suggest that overeating
and obesity could also be included in the externalizing syndrome. The concept of an
underlying externalizing disorder can help explain comorbidity among more specific
disorders and links between childhood behavior disorders and addictions or obesity in
adulthood.52

Externalizing disorders have been linked to executive functions deficits, including
inhibition, self-monitoring and planning.63: 64 Overeating fits the model of impaired
executive ability quite well as it includes disinhibition of eating, a breakdown in self-
monitoring of food intake, and failure to anticipate consequences (i.e., weight gain). Recent
studies find executive deficits in obese compared to normal weight persons.®%: 66 Similarly,
executive deficits are commonly associated with a variety of substance use disorders.67-69

3. Brain Mechanisms

Substance use disorders appear to arise from brain circuitry that promotes behaviors
necessary for survival, including eating and sex. Neurotransmitters in these brain regions are
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sensitive to the reinforcing properties of food but also respond to chemicals in psychoactive
substances.’% 71 The last decade has seen the introduction and refinement of sophisticated
brain imaging techniques that have revealed common neurological mechanisms underlying
overeating and substance use.’?

Reinforcing effects of drugs and food arise from neuronal activity within the
mesocorticolimbic dopamine system, including the ventral tegmental area where cell bodies
of dopaminergic neurons originate, and the basal forebrain (especially the nucleus
accumbens, amygdala, and frontal and limbic cortices), where dopamine is released into
synapses.’3: 74

Food intake, particularly consumption of highly palatable and calorie dense foods,
stimulates dopamine activity, either directly or indirectly through action on other
neurotransmitters, creating a subjective feeling of pleasure and satisfaction.”® Blocking
dopamine receptors increases appetite and causes weight gain, suggesting that overeating
may be an effort to compensate for blunting of the pleasurable response to eating. The
dopamine receptor most associated with eating behaviors is the subtype 2 (D2) receptor.”0
Wang and colleagues’8 used positron emission tomography (PET) scans to compare
metabolic activity in the brains of ten severely obese individuals to ten normal weight
individuals. Obese individuals had significantly fewer dopamine D2 receptors than their
normal weight counterparts, and the higher an individual’s body mass, the fewer D2
receptors were observed.’® These findings suggest that low dopamine activity could be the
mechanism of vulnerability to obesity as individuals with fewer D2 receptors have to eat
more in order to experience the rewarding properties of food intake. Alternatively, some
researchers have speculated that tolerance to the pleasurable effects of food could arise from
chronic overeating if elevated dopamine levels lead to downregulation of dopamine
receptors.’?

Similar to food, drugs of abuse stimulate release of dopamine in the mesocorticolimbic
dopamine system,’” which causes a subjective experience of pleasure and euphoria that
makes drug use highly reinforcing.’® Neuroimaging research suggests that acute drug
administration increases dopamine release from neurons, but D2 receptor availability is also
significantly reduced in the brains of individuals with chronic drug and alcohol use
disorders.’® It therefore appears that chronic drug administration leads to a significant
decrease in dopaminergic activity over time through downregulation in response to acute
dopamine stimulation.

Some researchers have hypothesized a common “Reward Deficiency Syndrome”
characterized by low numbers of D2 receptors and propensity for compulsive engagement in
rewarding behaviors, such as drug use and eating.”2 80 Other genetic and environmental
variables contribute to the vulnerability to a specific compulsive behavior. For instance,
obese people have greater increases in brain activity in response to mouth, lip, and tongue
sensations, which could make eating particularly rewarding.8! Exposure to and availability
of high calorie foods versus drugs or alcohol and association of positive experiences with a
particular behavior can affect the specific choice of reinforcer as well.

Findings regarding common personality characteristics, behavior disorders, and brain
mechanisms support an addiction model of obesity and shed light on difficulties obese
people face when attempting to lose weight. Recognition of individual differences in
vulnerability to substance use disorders has advanced understanding of addictions, and a
similar model for overeating could prove useful in understanding the development of
obesity.
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D. DIFFERENCES BETWEEN OBESITY AND ADDICTIONS

Although there are many similarities between obesity and addictions, there are also
important differences. An addiction model of obesity assumes that overeating is the primary
cause of obesity. Although obesity is usually associated with food intake greater than is
needed to maintain normal body weight, human beings vary greatly in their caloric needs,
and the human metabolism resists significant changes in body weight by adjusting to
changes in food intake.82

1. General Differences

Addictive drugs do not generally serve a beneficial homeostatic or reproductive purpose.’’
In contrast, food is necessary for survival.13 There is evidence that the quantity of food
consumed by the average person has not increased substantially as obesity rates have risen,
and that changes in the nutritional content of diets and declines in physical activity may be
more significant contributors to elevated body weight.83 From an evolutionary perspective,
overeating is an adaptive behavior that promotes survival and reproduction by replenishing
energy stores depleted through strenuous physical activity.8* It may only be the rapid
decline in human energy requirements, coupled with greater availability of food, that make
overeating a maladaptive behavior in modern society. Although effects of drugs and alcohol,
including pain relief, relaxation, mental stimulation, and even mild loss of inhibition, may
promote survival and reproduction when used in moderation, it is difficult to identify a
survival benefit conferred by overindulgence in drugs or alcohol, similar to that once offered
by overeating. In fact, excessive alcohol and drug use reduces fitness by dampening
unpleasant but adaptive emotions like fear.8°

2. Role of Leptin in Appetite and Body Weight Regulation

3. Ghrelin

Vulnerabilities to obesity and substance use disorders are at least partially hereditary. The
hormone leptin is secreted by fat tissue, and as fat is added to the body, organisms respond
by eating less.86 Leptin therefore appears to be a key regulator of body weight.87: 88 Some
obese individuals have a genetic mutation that reduces leptin production, preventing them
from regulating food intake in response to increased body fat. Individuals with leptin
deficiency have stronger than normal appetites and feel hungry much of the time. For them,
overeating is not primarily related to pleasure and reward, but is a response to inaccurate
hunger cues. Reducing body fat leads to a decline in leptin production and a corresponding
increase in appetite, possibly explaining why permanent weight loss is so difficult.89
However, similar to the downregulation in D2 receptors thought to occur when dopamine
activity increases, sensitivity to leptin appears to decline with chronic elevations in activity.
Chronic overeating may therefore continue after weight gain even in individuals without
pre-existing leptin deficiencies as their brains become less sensitive to leptin’s signal to
reduce intake.%0: 91

Unlike dopamine, which is involved in a variety of rewarding activities, leptin appears to be
specifically related to regulation of food intake and body weight. However, elevated leptin
levels have been associated with cravings for alcohol during alcohol withdrawal, leading to
speculation that leptin interacts with the brain reward system in producing its effects on food
and alcohol intake.%?

Ghrelin is a peptide hormone secreted by the stomach that stimulates appetite.93 Ghrelin
levels are high when the stomach is empty and decline following meals.?4: 95 Ghrelin levels
are positively associated with feelings of hunger, and intravenous administration of ghrelin
induces hunger and food intake in humans.? Circulating ghrelin levels in the bloodstream
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are negatively associated with body mass in humans, and weight loss through dieting results
in increasing ghrelin levels, suggesting that ghrelin is involved in regulation and
maintenance of body weight.?®> Obese individuals show abnormalities in diurnal variation of
ghrelin, and ghrelin concentration in the blood is abnormally high among individuals with
Prader-Willi syndrome, a condition marked by extreme appetite and obesity.%6 These
findings suggest that abnormalities in secretion of ghrelin can lead to overeating and weight
gain. Ghrelin, like leptin, may also play a role in alcohol use disorders. Alcohol dependent
individuals have higher ghrelin levels than persons without alcohol dependence, and ghrelin
levels increase during alcohol withdrawal.®” Unlike leptin, however, ghrelin levels do not
appear to be associated with alcohol cravings.®’

Just as abnormalities in leptin and ghrelin secretion appear to be related more strongly to
dysregulation of eating than to substance use disorders, there are other genetic predisposition
specific to dysfunctional substance use. For example, the best characterized genetic factors
affecting alcoholism are the alcohol and aldehyde dehydrogenase genes that determine an
individual’s ability to metabolize alcohol.?8 Each gene has an allele that results in
accumulation of acetaldehyde, a toxic metabolite that causes an unpleasant flushing reaction
and leads most people who have the allele to avoid alcohol.%9 This genetically determined
variation in response to the specific chemical properties of alcohol does not have a parallel
in overeating.

The differences discussed above indicate that the addiction model of overeating does not
adequately account for some aspects of obesity. Furthermore, there are characteristics of
addictions to alcohol and drugs that vary by specific substance® and do not appear relevant
to overeating.

E. PREVENTION AND TREATMENT IMPLICATIONS OF AN ADDICTIONS
MODEL OF OBESITY

Although overeating differs in some respects from other addictive behaviors, the many
similarities can inform prevention and treatment recommendations. For some individuals,
substance addiction can be a chronic, relapsing condition, requiring lifelong management to
prevent relapse.190 If obesity arises from an addictive pattern of eating, we might anticipate
that at least a subset of persons who lose weight will require lifelong management of eating
behaviors in order to maintain their losses.

1. Prevention

Given the challenges of treating addictions, prevention efforts may be the best way to reduce
the impact of addictive behaviors on individuals and society. For instance, smoking
cessation is extremely difficult, yet smoking rates have declined dramatically in the last
quarter century due to prevention efforts and interventions to make smoking more difficult.6
Education about the dangers of smoking begins in elementary school, and physicians are
expected to inquire about smoking, advise patients of its dangers, and provide information
about smoking cessation. It is illegal to sell cigarettes to minors, and cigarettes are regulated
and taxed to make them less accessible, particularly to young people. Smoking has been
banned in most public settings in most states. Concurrent with these changes, smoking rates
have declined from 42% in 1965 to 21% in 2004.101

Similar efforts have been suggested to prevent obesity. Education on healthy eating and the
calorie and fat content of foods could be provided to children and to their parents to help
them plan healthy meals.102 Researchers and public policy experts have recommended
restricting sales of snack foods and soft drinks to children, particularly in schools, taxing
unhealthy, high calorie foods, and subsidizing healthy foods such as fruits and vegetables.

Am J Addict. Author manuscript; available in PMC 2010 November 1.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Page 9

103, 104 There may also be some benefit to restricting or banning eating in public settings not
specifically designed for eating, such as offices, classrooms, theaters, and public
transportation.

2. Pharmacological Treatments

Medications that are effective in reducing substance use are also effective for reducing food
intake. Topiramate is thought to inhibit dopamine release in the mesocorticolimbic system,
thus dampening the rewarding effects of alcohol.19% Topiramate similarly appears to be
effective in producing weight loss in obese individuals.106

Rimonabant, a drug that blocks the cannabanoid receptors, has been tested as a treatment for
both substance use disorders and obesity.107 Preliminary findings suggested it was effective
as a treatment for nicotine and alcohol dependence, as well as reducing food intake and
improving lipid and blood sugar levels in obese patients.19 However, rimonabant was
associated with a high incidence of serious psychiatric side effects, leading the U.S. Food
and Drug Administration to deny its approval.109

3. Behavioral Treatments

Some behavioral treatments for addictions can also help obese individuals control food
intake. Examples of treatments that may be effective for both obesity and substance use
disorders include cognitive behavioral therapy, 12-step programs, and contingency
management.

a. Cognitive Behavioral Therapy—Cognitive-behavioral therapies (CBT) for drug and
alcohol addictions have been widely studied. CBT is based on social learning theory and the
premise that addictive behaviors are learned.11%: 111 The first stage of CBT for addictions is
a detailed evaluation of thoughts, feelings and beliefs that contribute to substance use. CBT
treatment focuses on training clients to modify thoughts and feelings and develop skills for
recognizing and coping with cravings, triggers, and pressures to use, and for planning ahead
for situations that increase risk for substance use.112 Relapse prevention is an important
component of CBT as well.113 CBT interventions have been effectively applied to alcohol,
cocaine, and marijuana use disorders.114-120

CBT treatments for obesity generally include three components, dietary change, increased
physical activity, and behavior therapy techniques such as goal-setting, self-monitoring,
stimulus control, and behavioral contracting.121-125 |n addition to weight loss itself, a goal
of cognitive behavioral interventions is lifestyle changes that increase the likelihood losses
will be maintained. Similar to CBT for substance use disorders, clients are taught to identify
thoughts and feelings that contribute to overeating, and they are taught skills for preventing
and dealing with relapse. Cognitive behavioral interventions have demonstrated efficacy in
promoting weight loss.126-129

b. Twelve Step Groups—Self-help groups based on the Alcoholics Anonymous (AA)
are among the most widely used intervention for individuals trying to overcome addictions
to alcohol and drugs. These groups, which focus on completing twelve steps to recovery, are
based on a model of addiction as a physical, mental, and spiritual disease.130 Key tenets of
AA and 12-step groups for drug use disorders (Narcotics Anonymous, Cocaine Anonymous)
are acceptance and surrender. Participants are encouraged to accept the premise that they
suffer from a chronic, progressive disease of addiction for which there is no cure, and that
complete abstinence from alcohol or drugs is the only alternative to addiction. Participants
are asked to surrender their will to that of a “higher power.” Fellowship with other
alcoholics or addicts is a crucial component of 12-step groups as well. Participants are
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assigned a sponsor, usually a more experienced member with a history of recovery, who can
help them through the challenges of defeating addiction.

Overeaters Anonymous (OA) is a 12-step program that views obesity as one symptom of
compulsive overeating, and compulsive overeating, like alcoholism, is viewed as an
addictive disease.13! Like AA and other 12-step groups, OA emphasizes the mental and
spiritual aspects of compulsive overeating and focuses on fellowship, self-acceptance,
recognizing the limits of willpower, surrendering to a higher power, and taking a “moral
inventory” in the interest of identifying interpersonal issues that contribute to loss of control
over eating. Whereas in AA abstinence is easily defined as complete avoidance of alcohol
consumption, the definition is more flexible in OA, as abstinence from food is impossible.
Some members abstain from certain foods thought to trigger overeating, such as refined
sugar, while others commit to refrain from overeating or binge eating. Despite the popularity
of 12-step groups, there is little published research examining the efficacy or effectiveness
of OA as a treatment for overeating and obesity.

c. Contingency Management—Contingency management (CM) is an intervention
based on operant conditioning principles that provides tangible reinforcements for target
behaviors such as abstinence from drugs, alcohol or nicotine. The key components of CM
are identifying a target behavior (e.g., drug abstinence), obtaining an objective measure of
the behavior (e.g., negative urine specimen), and providing reinforcement each time the
target behavior is detected. CM using vouchers exchangeable for goods and services has
been highly efficacious in promoting addictions treatment retention and extending duration
of abstinence from a range of substances.132-134 Prize-based CM135 reduces the cost of
providing material goods by using prize-drawings as the reinforcement. In prize-based CM,
individuals are allowed to draw cards from a bowl each time they demonstrate the target
behavior. In a typical intervention, about 50% of the cards result in prizes, most of which are
worth about $1, with smaller chances of winning prizes worth $20 or $100. Prize-based CM
has demonstrated efficacy for improving outcomes in treatment for cocaine, amphetamine/
methamphetamine, opiate, alcohol, and nicotine use disorders.136-143

Given its efficacy when applied to a range of substance use disorders, CM may also be an
effective treatment for reducing overeating and promoting weight loss. Reinforcement can
be provided for achieving weight loss, as well as for activities associated with weight loss
such as keeping food and physical activity diaries, purchasing and preparing healthy meals,
counting calories and limiting calorie intake, and exercising. CM approaches to weight loss
have been effective among children.144 145 We currently have studies underway to evaluate
the efficacy of CM in promoting weight loss in adults.

F. CONCLUSION

Amid growing concern about obesity rates and the limited success of weight loss treatments,
greater understanding of behaviors that contribute to unhealthy weight gain is necessary.
There is a growing body of evidence to support similarities between overeating and
substance use disorders, including potential commonalities in symptom presentations,
comorbidities, behavioral and personality characteristics, and biological mechanisms. While
differences also exist, an addiction based model of overeating provides a compelling theory
for understanding obesity and the difficulties involved in controlling food intake.

The disease model of addictions has reduced some of the stigma attached to drug and
alcohol addictions and challenged the view that they represent moral failings.146 Viewing
substance use disorders as psychiatric disorders facilitates greater understanding of the
disordered behaviors involved in addictions, particularly compulsive use and loss of control.
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Similarly, obese individuals are highly stigmatized and their excess weight is often viewed
as a sign of irresponsibility and moral weakness.14” Obesity is sometimes treated as a
medical disease, and the treatment for obesity usually includes reducing the amount of food
consumed. However, there has been little discussion of the possibility that at least a subset
of obese individuals may suffer from a psychiatric disorder that makes it particularly
difficult for them to limit food consumption, just as it is difficult for individuals with alcohol
or drug dependence to limit consumption of those substances. Some of the differences
between overeating and substance dependence may have implications for future definitions
of substance use disorders. Physiological tolerance and withdrawal are currently prominent
among the symptoms for substance dependence, but are not as salient for overeating. While
it could be argued that this weakens the argument for an addiction model of overeating, it
may rather be that the current model of substance dependence places too much emphasis on
these symptoms. Advances in understanding brain mechanisms of reward may shift the
focus to other symptoms, such as loss of control and inability to curtail use.

An addictions model of overeating can inform prevention and treatment efforts to abate the
spread of obesity, along with the medical, psychological, and social consequences of this
growing public health problem. As with nicotine, alcohol, and drugs, limiting access to
foods that are high in calories and low in nutritive value may be one of the most effective
ways to reduce their overconsumption. Pharmacological treatments that make overeating
less rewarding, and behavioral treatments that offer alternative rewards, may also prove
effective. Further collaborations between experts in the fields of obesity and addictions may
prove fruitful in developing accurate models of overeating behavior and using them to
design effective interventions to reduce obesity.
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DSM-IV criteria for substance dependence diagnosis and parallel criteria for a possible disorder of overeating

Substance Dependence Criterion

Parallel Criterion for “Overeating Disorder”

1

Tolerance, including need for more of a substance to
achieve the same effect or a diminished effect when
using the same amount of the substance over time.

Example: Alcohol dependent individual does not feel
intoxicated after consuming entire 6-pack in an evening.

Withdrawal, including characteristic syndrome of
withdrawal symptoms for specific substance or use of the
substance or a similar one to relieve or prevent those
symptoms.

Example: Heroin dependent individual experiences
dysphoria, nausea, sweating, and insomnia when she
can’t obtain heroin, takes oxycontin to compensate.

Individual frequently takes more of a substance than
intended or takes it over a longer period of time than
planned.

Example: Alcoholic plans to stop at the local bar for one
beer, ends up staying until closing and having several
drinks.

Repeated unsuccessful efforts to reduce substance use or
persistent desire to do so.

Example: Cocaine dependent individual repeatedly vows
to stop using at the start of the day, but ends up using by
the end of the day.

Substantial amount of time spent obtaining, using, or
recovering from use of substance.

Example: Cannabis dependent individual spends hours
calling his various contacts to locate available marijuana,
travels 2 hours to get it, then smokes for most of the
weekend.

Individual abandons or cut back on social activities, work
or family responsibilities, and recreational interests in
order to use substances.

Example: Drug user stops associating with non-drug
using friends.

Substance use continues in spite of associated physical
and psychological problems.

Example: Alcohol dependent individual continues to
drink after being diagnosed with hypertension and gastric
ulcers.

1

Physiological tolerance unlikely, but some individuals feel
need for increased quantities of food in order to feel
satisfied.

Example: Overweight or obese individual feels hungry
after a large meal.

Comparable withdrawal syndrome not yet identified, but
dieters and other individuals deprived of food report
psychological preoccupation with food, and some
individuals use substances such as nicotine or stimulants to
suppress appetite.

Example: Dieter feels lethargic and depressed, smokes or
drinks caffeinated beverages to compensate.

Food is often consumed in larger amounts or over a longer
time than was intended.

Example: Dieter plans to have one small serving of ice
cream, but ends up having eating an entire pint.

Obese individuals who overeat often have a persistent wish
to reduce or control how much they eat or try repeatedly to
eat less.

Example: Repeated, unsuccessful diets or regaining weight
after successful diet are the norm for most obese
individuals.

Overeaters can spend substantial time shopping for food,
eating and snacking, and recovering from physical and
psychological effects of overeating (e.g., nausea, guilt
about eating too much)

Example: Obese individual snacks throughout the day in
addition to or instead of eating regular meals.

A range of activities may be abandoned or reduced because
of consequences of overeating (i.e., obesity) and
accompanying decreased mobility, increased social
anxiety, etc.

Example: Obese individual stops participating in sports or
going to the beach because of embarrassment about
weight.

Overeating continues in spite of associated physical and
psychological problems.

Example: Obese individual continues to eat candy after
being diagnosed with type 11 diabetes mellitus.
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TABLE 2

Associations between substance use disorders and body mass index (BMI) in epidemiologic studies

Substance Use Disorder

Overweight
(BMI = 25.0-29.9)

Obesity
(BMI 2 30.0)

Epidemiologic Samples

Alcohol Use Disorders

Barry & Petry (2008)
Lifetime Alcohol Abuse
Lifetime Alcohol Dependence
Past Year Alcohol Abuse
Past Year Alcohol Dependence
John et al. (2005)
Current Heavy Alcohol Users
Former Heavy Alcohol Users
Petry et al. (2008
Lifetime Alcohol Abuse
Lifetime Alcohol Dependence
Past Year Alcohol Abuse
Past Year Alcohol Dependence
Scott et al. (2008)

Past Year Alcohol Dependence

positive in men
positive in men
negative in women

no association

no association

positive in men

positive
no association
no association

no association

n.a.

positive in men
positive in men
negative in women

no association

no association

no association

positived
no association
no association

no association

positive in U.S. onlyb

Ilicit Drug Use Disorders

Petry et al. (2008)
Lifetime Drug Use Disorder
Past Year Drug Use Disorder
Pickering et al. (2007)

Past Year Drug Abuse
Past Year Drug Dependence
Simon et al. (2006)

Lifetime Substance Use Disorder®

no association

no association

no association

no association

n.a.

no association

no association

no association

negative?

no association?

Nicotine Dependence

Barry & Petry (2008)
Lifetime Nicotine Dependence
Past Year Nicotine Dependence
Chiolero et al. (2007)
Current Smokers
Former Smokers
John et al. (2006)

Current Smokers

negative in men/positive in women

negative in men

negative

positive in men

no association

negative in men

negative

no association

positive

no association

Am J Addict. Author manuscript; available in PMC 2010 November 1.

Page 19



1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Barry et al.
Substance Use Disorder (Bl\(/? ;/irgvse.i(?_gg.g) (BI\O/I???E)(;.O)
Former Smokers positive positive
Pickering et al. (2007)
Past Year Nicotine Dependence negative in men negative in mena
Zimlichman et al. (2005)
Current Smokers no association positive

If not specified, reference group is normal weight (BMI = 18.5-24.9).

aObese category includes BMI = 30.0-39.9.
bBMI range of reference group is 18.5-29.9

c .
Includes alcohol and drug use disorders.
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TABLE 3

Associations between substance use disorders and body weight in clinical samples

Study

Sample

Finding

Studies examining rates of substance use

disorders in patients seeking obesity treatment.

Kalarchian et al. (2007)

Any Lifetime Substance Use Disorder

Any Past Year Substance Use Disorder

Kleiner et al. (2004)
Past Year Alcohol. Use

Warren et al. (2005)

Past Year Marijuana Use

candidates for weight loss surgery

candidates for weight loss surgery

female weight management patients

female weight management patients

higher prevalence of lifetime substance use
disorders than general population

lower prevalence of lifetime substance use
disorders than general population

lower rates of past year alcohol use than in
general population

lower rates of past year marijuana use with
increasing bmi

Studies examining rates of overweight/obesity
in substance abusing samples

Jarvis et al. (2007)

Alcohol Dependence

Rajs et al. (2004)

Ilicit Drug Use Disorders

residential alcohol treatment patients

deceased illicit drug users

rates of overweight/obesity comparable to
general population

rates of overweight/obesity comparable to
general population
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TABLE 4

Characteristics common to individuals with overweight/obesity and substance use disorders
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Personality Characteristics
. Elevated scores on novelty-seeking scale of the Temperament and Character Inventory (TCI)
. Low scores on the self-directedness scale of the TCI
. Higher scores on self-report measures of impulsivity.
. Poorer scores on the lowa Gambling Task.

. Preference for smaller immediate vs. larger delayed rewards on Delayed Discounting Task.

Disruptive Behavior Disorders
. Higher rates of Attention Deficit Hyperactivity Disorder
. Higher rates of Conduct Disorder

. Deficits on tests of executive functions.

Brain Mechanisms

. Overeating and substance use stimulate mesocorticolimbic dopamine system acutely

. Number of D2 dopamine receptors decreased from normal levels in brains of obese individuals and chronic substance users,

suggesting downregulation of receptors with chronic stimulation of dopamine system.
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