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Yale Hosts Historic Conference on Food and Addiction
• New Haven, Conn. — In what is believed to be the first meeting of its kind, Yale University is convening nearly 40 experts on 

nutrition, obesity, and addiction tonight and Tuesday to discuss the controversial topic of food and addiction. 
• Nora Volkow, MD, director of the National Institute on Drug Abuse, will be the keynote speaker Monday evening at the private 

meeting in New Haven. “It is important that we study the reasons that people behave in unhealthy ways even when they are 
aware of potentially devastating consequences,” Volkow said. “We believe we can learn a lot about obesity by looking at what 
we know about the science of drug addiction. In this meeting we will be discussing the commonalities in the brain’s reward 
mechanisms related to compulsive eating as well as drug use for non-medical reasons.”

• Among the topics of discussion for the meeting: MRI research and other work that shows strong similarities in ways drugs and 
certain foods affect the brain; the relationship between eating and reward systems in the brain; psychological similarities 
between food cravings and cravings for drugs, and the implications of this work for government policy, clinical intervention, and 
the law.

• Although terms such as “chocoholic” and “carbohydrate addict” are prevalent in popular culture, there is little scientific 
consensus about food as an addiction, said Yale Psychology Professor Kelly Brownell, who is co-chair of the meeting. 

• “Everything changes if food is found to have addictive properties, especially the legal and legislative landscape around 
marketing foods to children,” said Brownell, director of the Rudd Center for Food Policy and Obesity at Yale, which is hosting 
the meeting. “People often use the language of addiction to explain their relationship with food cravings, withdrawal, irresistible 
impulses—it is all there.” 

• Co-chair Mark Gold of the University of Florida, who will address the meeting Tuesday, said that in the past, addiction was 
defined by tolerance and withdrawal. “After our work and that of others on cocaine, it was clear that addiction was more like a 
pathological, often fatal attraction,” Gold said. “The definition of addiction was changed and gambling and sex addiction were 
considered addictions. Overeating and obesity are candidates for Addictive Disease and such a hypothesis is both testable in 
humans and can produce novel approaches and treatments for a major public health problem.”

• Gold said that food, especially highly palatable food, can produce the same effects as drugs of abuse. “It is common for people 
to eat more than they intend despite dire consequences,” he said. “Failed diets and attempts to control overeating, 
preoccupation with food and eating, shame, anger, and guilt look like traditional addictions.”

July 2007.



Yale Historic Conference



No Citations for Food Addiction

My work—except for citations by my students, mentees, and co-
authors—no one was referring to our work or really working in this 

area until the 1990s.



Food and Addiction: A Comprehensive Handbook

Assembles leading scientists and policy makers from fields such as 
nutrition, addiction, psychology, epidemiology, and public health to 

explore and analyze the scientific evidence for the addictive 
properties of food.

Brownell KD, Gold MS. Food and Addiction: A Comprehensive Handbook. Oxford University Press; 2012.



Ashley Gearhardt, PhD at Yale 
• “Everything changes if food is found to have addictive 

properties, especially the legal and legislative 
landscape around marketing foods to children,” said 
Brownell, director of the Rudd Center for Food Policy 
and Obesity at Yale, which is hosting the meeting. 
“People often use the language of addiction to explain 
their relationship with food cravings, withdrawal, 
irresistible impulses—it is all there.”

• Co-chair Mark Gold of the University of Florida, who 
will address the meeting Tuesday, said that in the past, 
addiction was defined by tolerance and withdrawal. 
“After our work and that of others on cocaine, it was 
clear that addiction was more like a pathological, often 
fatal attraction,” Gold said. “The definition of addiction 
was changed and gambling and sex addiction were 
considered addictions. Overeating and obesity are 
candidates for Addictive Disease and such a 
hypothesis is both testable in humans and can produce 
novel approaches and treatments for a major public 
health problem.”



What makes a drug a drug of abuse?



How did I start thinking about 
Sugar, Food, and Obesity as an Addiction?

• Woodstock
• I like French Fries

• Saturday Night Live
• Yale – withdrawal; intoxication; naltrexone

– Carry Sugar
• Yale – St. Kitts
• Work at University of Florida with Bob Cade, MD and Gatorade
• Tobacco, Weight, Cessation Pharmacological Trials
• Drug Addiction Treatment – Rehabs and Impaired MDs

– HALT
– AA Meetings in New Haven
– Drug Craving … Eat … Chocolate/Cake/Cookies



Yale School of Medicine



Clonidine to Naltrexone
• First MAT
• First non-addicting non-opioid detoxification 
• Induction onto naltrexone works
• Rapid detoxification
• Patients stop naltrexone and relapse
• Only MDs, mandated to treatment, continue

MAT = medication-assisted treatment.





Naltrexone
• While a “perfect” drug without self-

administration, tolerance, 
withdrawal, or abuse potential 
patients would not take it for long. 
Some claimed that it made their life 
less enjoyable, food and sex less 
reinforcing … but still, most gained 
weight after discontinuing opioids. 

• Only the alcoholic opioid addicts lost 
weight.



Naltrexone: The “Perfect” Drug
10 Reasons to Take

1. Orally effective
2. Rapid onset of action
3. Long duration of action
4. Safe
5. Few side effects
6. Completely blocks effects of heroin
7. Non-addicting
8. No tolerance
9. No dependence
10.No withdrawal

Common Answers
• “I don’t need it”
• “It costs too much”
• “I won’t use again”
• Denial after denial

• Anesthesiologists and workplace 
data we collected suggests it is a 
good transition reducing death rates



“Stopping smoking is the easiest thing I have ever done – I have done it 
hundreds of times.” —Mark Twain (1835–1910)

Related lessons to tobacco, alcohol, and other drugs, eating and body mass

Mark Twain: Smoking



Tobacco: Not Addicting?



Cigarette Smoking: Not Equal to Nicotine

MAO = monoamine oxidase. 

MAO Inhibition



Tobacco: Dual Disorders
• Alcohol and Other Drug Use
• PTSD
• Attention-Deficit Disorder / Attention-Deficit/Hyperactivity Disorder
• Schizophrenia
• Bipolar Disorder
• Major Depression
• Behavioral Addictions – Compulsive Gambling 

PTSD = posttraumatic stress disorder. 





Why Smokers are Skinny
• Craving an afternoon snack? Take a drag on a cigarette, and your hunger will likely disappear. Smoking is the number one cause of preventable 

deaths in the United States and other developed countries, causing lung cancer, heart disease, and chronic bronchitis. But smokers are, on 
average, skinnier than nonsmokers. New research reveals how nicotine, the active ingredient in cigarettes, works in the brain to suppress 
smokers’ appetites. The finding also pinpoints a new drug target for nicotine withdrawal—and weight loss.

• The nicotine receptor in the brain has 15 subunits; they can combine in a multitude of ways to form different receptors with different jobs. Nicotine 
can bind to each combination and spur a cascade of distinct events; some lead to the addictive properties of cigarettes, others to an increase in 
blood pressure or a feeling of relaxation. It’s long been known that nicotine causes a slump in appetite, and scientists suspected that this worked 
through receptors associated with reward and behavior reinforcement. After all, the brain considers both cigarettes and food to be rewards. But 
the new finding suggests that appetite has its own pathway.

• Behavioral neuroscientist Marina Picciotto of Yale University set out to study whether activating one particular nicotine receptor, dubbed α3β4, 
had antidepressant effects on mice. But as Picciotto’s Yale colleague, behavioral neurogeneticist Yann Mineur was caring for the mice, which had 
received drugs engineered to stimulate only α3β4 receptors, he noticed a side effect: the mice were eating less.

• “Before this study, we really didn’t think that this type of receptor would have such a big role in the brain in food intake,” Picciotto says. She and 
Mineur went on to show that nicotine does, in fact, bind to α3β4 receptors, which then send a signal throughout the rest of the brain, signaling 
satiety. It’s indistinguishable from the signal the brain propagates after eating a large meal. Mice that received the drug binding to the α3β4 
receptor ate half the amount of food as untreated mice in the 2 hours following administration of the drug. Their body fat dropped 15% to 20% 
over 30 days, the team reports online today in Science.

• Since the weight gain that comes with stopping smoking is often one deterrent for smokers to quit, Picciotto suggests that the new pathway could 
be targeted by pharmaceuticals to suppress appetite during the initial stages of smoking cessation. In addition, such a drug could have wider 
reach as an appetite suppressant to aid in weight loss, without the health hazards tied to cigarette smoke.

• Neil Grunberg, a behavioral neuroscientist at the Uniformed Services University of the Health Sciences in Bethesda, Maryland, was the first to 
prove, through rat studies in 1982, that nicotine causes a decrease in appetite. He says the new study is a step forward in understanding the 
phenomenon he first observed.

• “Most people had accepted that the decrease in appetite was caused through a dopamine-reward pathway and left it at that,” Grunberg says. “So 
I think the most important contribution of this paper is to prove that there is another whole pathway that nicotine is working through.”

• Grunberg notes, however, that the study looks only at male mice. In his previous work, he has found differences in the effects of nicotine on 
weight between males and females. Females, he says, experience larger weight loss when they start smoking and a larger weight gain if they 
quit. Whether this means nicotine is working through an additional, hormone-regulated pathway in the female brain is yet to be determined.

• Picciotto says her group is repeating the experiments on female mice. “We’re also still trying to get back to that original question we had,” she 
says: “Does this also have antidepressant actions?”

Williams SCP. June 9, 2011. www.sciencemag.org/news/2011/06/why-smokers-are-skinny. Accessed April 16, 2018.



Cigarette Smoking Cessation = Weight Gain
Cigarette smoking is the single most important preventable cause of 
death and illness. Smoking cessation is associated with substantial 
health benefits. Weight gain is cited as a primary reason for not trying to 
quit smoking. There is a great variability in the amount of weight gain but 
younger ages, lower socio-economic status and heavier smoking are 
predictors of higher weight gain. Weight change after smoking cessation 
appears to be influenced by underlying genetic factors. Besides, weight 
gain after smoking cessation is largely because of increased body fat 
and some studies suggest that it mostly occurs in the subcutaneous 
region of the body. The mechanism of weight gain includes increased 
energy intake, decreased resting metabolic rate, decreased physical 
activity and increased lipoprotein lipase activity. Although there is 
convincing evidence for the association between smoking cessation and 
weight gain, the molecular mechanisms underlying this relationship are 
not well understood. 
This review summarizes current information of the effects of nicotine on 
peptides involved in feeding behavior. Smoking was shown to impair 
glucose tolerance and insulin sensitivity and cross-sectional studies 
have demonstrated that smokers are insulin-resistant and 
hyperinsulinaemic, as compared with non-smokers. Smoking cessation 
seems to improve insulin sensitivity in spite of the weight gain. Nicotine 
replacement – in particular nicotine gum – appears to be effective in 
delaying post-cessation weight gain. In a group of women who failed to 
quit smoking because of weight gain, a dietary intervention (intermittent 
very-low-calorie diet) plus nicotine gum showed to both increase 
success rate in terms of smoking cessation and prevent weight gain. On 
the other hand, body weight gain at the end of treatment was 
significantly lower in the patients receiving bupropion or bupropion plus 
nicotine patch, compared with placebo. 

RESULTS: 62 studies were included. In untreated 
quitters, mean weight gain was 1.12 kg (95% CI 0.76 to 
1.47), 2.26 kg (1.98 to 2.54), 2.85 kg (2.42 to 3.28), 
4.23 kg (3.69 to 4.77), and 4.67 kg (3.96 to 5.38) at 1, 
2, 3, 6, and 12 months after quitting, respectively. 
Using the means and weighted standard deviations, we 
calculated that at 12 months after cessation, 16%, 
37%, 34%, and 13% of untreated quitters lost weight, 
and gained less than 5 kg, gained 5–10 kg, and gained 
more than 10 kg, respectively. Estimates of weight gain 
were similar for people using different 
pharmacotherapies to support cessation. Estimates 
were also similar between people especially concerned 
about weight gain and those not concerned.
CONCLUSION: Smoking cessation is associated with 
a mean increase of 4–5 kg in body weight after 12 
months of abstinence, and most weight gain occurs 
within 3 months of quitting. Variation in weight change 
is large, with about 16% of quitters losing weight and 
13% gaining more than 10 kg.

CI = confidence interval.
Filozof C, et al. Obes Rev. 2004;5(2):95-103. 

Aubin HJ, et al. BMJ. 2012;345:e4439.



Weight Gain after Smoking Cessation 
• OBJECTIVE: To describe weight gain and its variation in smokers who achieve prolonged abstinence for up to 12 

months and who quit without treatment or use drugs to assist cessation.
• DESIGN: Meta-analysis. 
• DATA SOURCES: We searched the Central Register of Controlled Trials (CENTRAL) and trials listed in Cochrane 

reviews of smoking cessation interventions (nicotine replacement therapy, nicotinic partial agonists, antidepressants, 
and exercise) for randomized trials of first-line treatments (nicotine replacement therapy, bupropion, and varenicline) 
and exercise that reported weight change. We also searched CENTRAL for trials of interventions for weight gain 
after cessation.

• REVIEW METHODS: Trials were included if they recorded weight change from baseline to follow-up in abstinent 
smokers. We used a random effects inverse variance model to calculate the mean and 95% CIs and the mean of 
the standard deviation for weight change from baseline to 1, 2, 3, 6, and 12 months after quitting. We explored 
subgroup differences using random effects meta-regression.

• RESULTS: 62 studies were included. In untreated quitters, mean weight gain was 1.12 kg (95% CI 0.76 to 1.47), 
2.26 kg (1.98 to 2.54), 2.85 kg (2.42 to 3.28), 4.23 kg (3.69 to 4.77), and 4.67 kg (3.96 to 5.38) at 1, 2, 3, 6, and 12 
months after quitting, respectively. Using the means and weighted standard deviations, we calculated that at 12 
months after cessation, 16%, 37%, 34%, and 13% of untreated quitters lost weight, and gained less than 5 kg, 
gained 5–10 kg, and gained more than 10 kg, respectively. Estimates of weight gain were similar for people using 
different pharmacotherapies to support cessation. Estimates were also similar between people especially concerned 
about weight gain and those not concerned.

• CONCLUSION: Smoking cessation is associated with a mean increase of 4–5 kg in body weight after 12 months of 
abstinence, and most weight gain occurs within three months of quitting. Variation in weight change is large, with 
about 16% of quitters losing weight and 13% gaining more than 10 kg.

Aubin HJ, et al. BMJ. 2012;345:e4439.



Drugs and Food
• Cigarettes and Weight Control –

Loss
• Post-Addiction Abstinence and 

Weight Gain



Heroin Chic
Heroin Chic: 

Can a non-addict pull off the look?
Kate Moss from Heroin Chic to 

F-bombs



The 60s: My Generation



Woodstock: 1969



Sex, Drugs, Rock ‘n’ Roll. Where is the food?



How did I start thinking about 
Sugar, Food, and Obesity as an Addiction?

• Woodstock
• I like French Fries

• Saturday Night Live
• Yale – withdrawal; intoxication; naltrexone

– Carry Sugar
• Yale – St. Kitts
• Work at University of Florida with Bob Cade, MD and Gatorade
• Tobacco, Weight, Cessation Pharmacological Trials
• Drug Addiction Treatment – Rehabs and Impaired MDs

– HALT
– AA Meetings in New Haven
– Drug Craving … Eat … Chocolate/Cake/Cookies



Lessons from the Yale MAT Program 
Connecticut 1978: “Snowstorm of the Century”



30” Guilford, Connecticut 1978
• The State Troopers picked me up 

thanks to Herb Kleber and brought 
me to Yale’s storefront MAT program 
on Chapel Street

• RN and I on hand to give out 
methadone

• No power or heat for 3 days



Connecticut Turnpike



Waiting for the National Guard to Land at 
Bradley with Trucks – Equipment



30” with 5’ Drifts

Governor Ella Grasso—HELP

The winds caused extreme drifting in the 1978 
blizzard. Drifts 5 to 10 feet were common with 

much higher drifts than 10 feet noted.



Snow and WIND
• The surface observations show the strength of the wind 

during the height of the 1978 storm. In New Haven the winds 
were sustained at 41 mph with gusts to 55 mph at the 
storm’s peak at 5 PM. In fact winds gusted above 50 mph 
occasionally between 4 PM and 3 AM the following morning. 
New Haven also had 6 straight hours of winds gusting > 35 
mph with visibility < 1/4 mile (either 1/8 SM or 1/16 SM) 
between 1 PM and 6 PM on February 6th.

• In Groton the 1978 blizzard produced a sustained wind of 46 
mph with a gust to 69 mph at 3:06 PM! That’s a ferocious 
wind for a blizzard in Connecticut. The visibility at the time of 
that observation was 0.1 miles.

• In Hartford winds gusted to 52 mph (sustained at 34 mph) at 
8:06 PM on February 6, 1978 with a visibility of 0.1 mile. 
Brainard had gusts > 35 mph and < 1/4 mile visibility for 4 
straight hours.



3 Days to Clear the Roads



Heroin Withdrawal 
• Anorexia
• Carry and binge eat sugar
• Nausea and vomiting 
• Conditioned cues can temporarily 

reverse withdrawal
• Heat sugar and watch
• Draw up in syringe
• Skin pop
• Once withdrawal ends it is followed 

by hyperphagia



Alcohol: Pain and Acute Withdrawal Relief? 



AA and NA Meetings: Coffee, Cookies, and Cakes



St. Kitts Non-Human Primates
D. Eugene Redmond Jr., MD



Association of the Sweet-Liking Phenotype and Craving for Alcohol with 
the Response to Naltrexone Treatment in Alcohol Dependence: RCT

Effect of Naltrexone Hydrochloride or Placebo on Percentage of Heavy Drinking Days. Heavy drinking days are defined as at 
least 5 standard drinks (defined as 360 mL of beer, 150 mL of wine, or 45 mL of liquor) per day for men and at least 4 standard 
drinks per day for women. Results are stratified by the SL phenotype and high alcohol craving status. Individuals with the SL
phenotype and high craving for alcohol demonstrate a robust reduction in heavy drinking with naltrexone compared with placebo
treatment in this analysis using weekly drinking measures. 

RCT = randomized controlled trial; SL = sweet-liking; SDL = sweet-disliking.
Garbutt JC, et al. JAMA Psychiatry. 2016;73(10):1056-1063.



J. Robert Cade, MD – Nephrology and Gatorade
• 1967 University of Florida College of 

Medicine new medical school in 
Florida and USA in the middle of 
nowhere

• SUGAR made Gatorade an “energy” 
drink athletes and other people 
would drink



Cocaine



Byck–Sigmund Freud Cocaine Papers: 1975–1977 
“Father of the Speedball”



Coca as a Food and Cocaine as a Drug





Musto DF. The American Disease. Oxford University Press.



Medical Doctors Sold and Carried



Cocaine was widely marketed after its 
purification in the 1860s

Cocaine History: Originally Seen as Safe



From Headache to Asthma



Dr. Robert Byck, 66, Expert on Smokable Cocaine, Dies
• Dr. Robert Byck, a psychiatrist and brain researcher at Yale Medical School who in 1979 gave 

Congress an early warning that the United States faced an epidemic of smokable cocaine, died 
on Aug. 9 in a Boston hospital. He was 66 and lived in Gilford, Conn.

• In the early 1970’s, growing concern about the effects of marijuana led Dr. Byck and a Yale 
associate, Dr. J. Murdoch Ritchie, to test its effects on the nerves.

• “Back then,” Dr. Powsner said, “a lot of people thought smoking marijuana was like getting in a 
hot tub, which makes you feel good but has no direct effect on nerve cells.”

• But Dr. Byck and Dr. Ritchie were the first to show that the major component of marijuana, 
tetrahydrocannabinol, or THC, had a direct effect on nerve cells and was more dangerous than 
previously thought, Dr. Powsner said.

• Shortly afterward, Dr. Byck and colleagues at the Yale Medical School began a study on the use 
of coca paste in Peru that led him to predict a coming crisis in the use of smoked cocaine.

• “Peru had not had much of a problem from coca leaves or even powdered cocaine,” said Dr. 
David F. Musto, a professor of medicine at Yale and author of a well-known study on cocaine. 
“But Dr. Byck recognized that when coca paste is smoked, the body rapidly takes in enormous 
doses of cocaine and that creates a compulsive need for it.”

• In 1979, Dr. Byck testified before the House Select Committee on Narcotics Abuse and Control. 
He said: “The person who smokes coca paste has a very intense euphoria almost immediately 
after he starts smoking the cigarette. The patterns of use are compulsive and continuous. Users 
become totally dependent on the drug, will do anything to get it and may use it to the extent 
where they become paranoid, are totally involved with drug taking and become social cripples.”

• Dr. Byck said that the United States did not have an epidemic of freebase or coca-paste 
smoking but that the possibility of one strongly existed.

• “We are on the brink of a dangerous drug-use phenomenon,” Dr. Byck said. “We should do 
something about it as rapidly as possible.”

Honan WH. The New York Times. August 21, 1999.



Routes of Administration

Oral

Intranasal

Intrapulmonary

Intravenous

Intrapulmonary
Bypasses the 

venous system

Routes of administration that deliver cocaine rapidly to 
the brain are the most euphoric and the most addicting





1984: Dopamine Depletion Hypothesis 

Gold MS, et al. Clin Ther. 1984;7(1):6-21.



First Report
• Intranasal cocaine addiction
• Lifelong panic after cocaine
• Crack
• Cocaine use among models and eating disorders
• Cocaine and extrapyramidal symptoms
• Cocaine and prolactin
• Cocaine addict MDs



Gold MS. Cocaine: Drugs of Abuse: A Comprehensive Series for Clinicians. Volume 3. Plenum Publishing Corporation; 1993.



1980: Thin, Thinner, Thinnest
Drugs and Food Compete in the Brain for Reinforcement Sites



1979: Saturday Night Live’s Cocaine Era Begins



Phil Hartman and Chris Farley Saturday Night Live Crew

There have been 8 premature deaths of Saturday Night Live cast members: Chris Farley and John Belushi (drug overdoses); Gilda Radner 
(ovarian cancer); Danitra Vance (breast cancer); Michael O’Donoghue (cerebral hemorrhage); Phil Hartman (murdered by his wife); 
Charles Rocket (suicide by box cutter to the throat); and Tom Davis (throat and neck cancer).



Our Clinical Research Group Sees Food and Drugs 
are Related to Each Other and Addictions

• Gold MS, et al. Endorphins in obesity and in the regulation of appetite and weight. 
Integrative Psychiatry. 1984;2(6):203-210.

• Jonas JM, et al. Cocaine abuse and eating disorders. Lancet. 1986;1(8477):390-
391.

• Jonas JM, et al. Eating disorders and cocaine abuse: a survey of 259 cocaine 
abusers. J Clin Psychiatry. 1987;48(2):47-50.

• Gold MS. Etiology and management of obesity. Dir In Psychiatry. 1999;19(20):419-
439.

• Gold MS, et al. Overeating, binge eating, and eating disorders as addictions. 
Psychiatric Annals. 2003;33(2):117-122.

• Gold MS (Ed). Eating Disorders, Overeating, and Pathological Attachment to Food: 
Independent or Addictive Disorders? Binghamton, NY: Haworth Press; 2004. 

• Warren MW, et al. The relationship between obesity and drug use. Am J Psychiatry. 
2007;164(8):1268.



Gold MS. Psychiatric Annals. 2003;33(2).



CONCLUSION:
On the basis of the well-known adage: if it 
looks like a duck, acts like a duck, and 
quacks like a duck, it must be a duck, 
patients with binge eating, obesity, anorexia, 
and bulimia have a chronic disorder 
characterized by loss of control, relapse, 
compulsivity, reprioritization, and 
continuation despite severe and adverse 
consequences.

Gold MS, et al. Psychiatric Annals. 2003;33(2):117-122.



Gold MS (Ed). Eating Disorders, Overeating, and Pathological Attachment to Food: Independent or Addictive Disorders? Binghamton, NY: 
Haworth Press; 2004. 



AbuserControl

Dopamine D2 Images of Drug Addiction

National Institute on Drug Abuse. Addiction Science: From Molecules to Managed Care. 2008.

Alcohol

Heroin

AbuserControl

AbuserControl

AbuserControl

Cocaine

Methamphetamine
Drug abusers have low brain dopamine activity (shown here using 
[11C]raclopride PET studies) indicating an understimulated reward system.



The Relationship between Obesity and Drug Use
• Our work is consistent with the 

suggestion of foods and drugs 
competing for reward sites in the 
brain

• Overeating and obesity may act as 
protective factors against drug 
reward and addiction

• We have found inverse relationship 
between obesity and alcohol use; 
also marijuana use; BMI goes up 
and use goes down

• Need more hypothesis-driven 
research

BMI = body mass index.
Warren MW, et al. Am J Psychiatry. 2007;164(8):1268.



Neurobiology of Food Addiction
• Recent work on food use disorders has 

demonstrated that the same 
neurobiological pathways that are 
implicated in drug abuse also modulate 
food consumption, and that the body’s 
regulation of food intake involves a 
complex set of peripheral and central 
signaling networks

• Moreover, new research indicates that 
rats can become addicted to certain 
foods, that men and women may respond 
differently to external food cues, and that 
the intrauterine environment may 
significantly impact a child’s subsequent 
risk of developing obesity, diabetes, and 
hypercholesterolemia

Blumenthal DM, et al. Curr Opin Clin Nutr Metab Care. 2010;13(4):359-365.



Evolution of a Theory
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Psychiatry Research. 24, I95- I99
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Comparison Participant       Obese Participant
BMI: 23                             BMI: 50

o

3.
0

DVR

Dopamine Receptor Levels are Low in 
Obese Participants

Wang GJ, et al. Lancet. 2001;357(9253):354-357.



Greater Dopamine Release in Caudate Nucleus 
during Food Stimulation in Obese Binge Eaters

MP = methylphenidate.
Wang GJ, et al. Obesity. 2011;19(8):1601-1608.



Molecular Role of Dopamine in Anhedonia Linked to 
Reward Deficiency Syndrome and Anti-Reward Systems

Anhedonia is a condition that leads to the loss of feelings pleasure in response to natural 
reinforcers like food, sex, exercise, and social activities. This disorder occurs in addiction, and 
an array of related neuropsychiatric syndromes, including schizophrenia, depression, and 
PTSD. Anhedonia may by due to derangements in mesolimbic dopaminergic pathways and their 
terminal fields (eg, striatum, amygdala, and prefrontal cortex) that persist long after the traces of 
the causative drugs are eliminated (pharmacokinetically). Here we postulate that anhedonia is 
not a distinct entity but is rather an epiphenomenon of hypodopaminergic states and traits 
arising from the interaction of genetic traits and epigenetic neurobiological alterations in 
response to environmental influences. Moreover, dopaminergic activity is rather complex, and 
so it may give rise to differential pathophysiological processes such as incentive sensitization, 
aberrant learning and stress-like “anti-reward” phenomena. These processes may have 
additive, synergistic, or antagonistic interactions with the concurrent reward deficiency states 
leading in some instances to more severe and long-lasting symptoms. Operant understanding of 
the neurogenetic antecedents to RDS and the elucidation of reward gene polymorphisms may 
provide a map for accessing an individual’s genetic risk for developing anhedonia. Prevention 
techniques that can restore homeostatic balance via physiological activation of dopaminergic 
receptors (D2/D3) may be instrumental for targeting not only anhedonia per se but also drug 
craving and relapse.

RDS = reward deficiency syndrome.
Gold MS, et al. Front Biosci. 2018;10:309-325.



2018: Food Addiction
FA is loosely defined as hedonic eating behavior involving the 
consumption of highly palatable foods (ie, foods high in salt, 
fat, and sugar) in quantities beyond homeostatic energy 
requirements. FA shares some common symptomology with 
other pathological eating disorders, such as binge eating. 
Current theories suggest that FA shares both behavioral 
similarities and overlapping neural correlates to other 
substance addictions. Although preliminary, neuroimaging 
studies in response to food cues and the consumption of 
highly palatable food in individuals with FA compared to 
healthy controls have shown differing activation patterns and 
connectivity in brain reward circuits including regions such as 
the striatum, amygdala, orbitofrontal cortex, insula, and 
nucleus accumbens. Additional effects have been noted in the 
hypothalamus, a brain area responsible for regulating eating 
behaviors and peripheral satiety networks. FA is highly 
impacted by impulsivity and mood. Chronic stress can 
negatively affect hypothalamic–pituitary–adrenal axis 
functioning, thus influencing eating behavior and increasing 
desirability of highly palatable foods. Future work will require 
clearly defining FA as a distinct diagnosis from other eating 
disorders.FA = food addiction.

Kalon E, et al. Int Rev Neurobiol. 2016;129:85-110.



1980s–2000: 
Food Collaboration at Princeton University

BEDSIDE TO BENCH
Gold

BENCH TO BEDSIDE
Hoebel – Princeton  (6/11/11)



From Bedside to Bench and Back Again:  
A 30-Year Saga

• Since the 1970s through observation 
and experience, drugs of abuse and 
the drive for food appeared to be 
quite related

• As pioneered by Bart Hoebel, food 
can become an object of desire and 
act in most respects as a drug of 
abuse

• The Gold lab is investigating working 
models for pathological attachment 
to eating and food addiction

Gold MS. Physiol Behav. 2011;104(1):157-161.



July 2012
Sugar is Addictive: Dr. Nicole Avena, PhD Shares How

“Gold” Lab in Princeton University 2014: Mt. Sinai 



Access to Sugar (25% glucose) Leads to Escalating Intake

Avena NM, et al. J Nutr. 2009;139(3):623-628. 



Self-Administration 
• Fructose Corn Syrup

– Self-administration
– Binge
– Dopamine release in nucleus 

accumbens
– Naloxone precipitated withdrawal
– Normal weight
– Self-administration model can be 

used to find new pharmacological 
therapies

• Glucose
– Self-administration
– Binge
– Dopamine release in nucleus 

accumbens
– Naloxone precipitated withdrawal
– Weight gain
– Data suggested natural sugar 

was not the same as corn syrup

Hoebel BG, et al. Clin Neuropharmacol. 1988;11 Suppl 1:S72-S85. Avena NM, et al. Addiction. 2011;106(7):1214-1215.



TED Talk: Sugar and the Brain





NYC Anti-Obesity Commercial



Coroner Says Coca-Cola Addiction 
Responsible for Woman’s Death

• Coroner David Crerar: “… were it not 
for the consumption of very large 
quantities of Coke by Natasha Harris, it 
is unlikely that she would have died 
when she died and how she died.” He 
suggested that Coca-Cola consider 
adding labels to its drinks warning 
consumers against the hazards of 
excessive consumption.

• Coca-Cola has persistently maintained 
that, despite her daily consumption of 
twice the recommended caffeine intake 
and over 11 times the acceptable 
amount of sugar, Harris’s death could 
not be definitively linked to her Coke 
habit.

• Natasha Harris of Invercargill, New 
Zealand, mother of 8 children, died 
of a heart attack 3 years ago

• Addiction: She drank up to 2.5 
gallons daily of Coca-Cola. Showed 
severe withdrawal symptoms if she 
ran out.

BBC News. Coca-Cola drinking ‘linked to New Zealander’s death.’ February 12, 2013. www.bbc.com/news/world-asia-21423499. Accessed 
April 17, 2018.



4.2 grams = 1 teaspoon of sugar,
so this looks like 1 cube is about the same!

• Sugar and sweetened drinks may be 
more like tobacco and nicotine than 
we thought 



Is Soda the New Tobacco? 

Bittman M. Soda: A Sin We Sip Instead of Smoke? The New York Times. February 12, 2010.



The Target is Always “The Brain”

The nucleus accumbens lighting up





Sugar in Fruit Juice 
• The sugar content of the fruit drinks, including natural fruit juices and 

smoothies tested, is unacceptably high. And smoothies are among 
the worst offenders.

• Hence, it is important that parents should give their children fresh 
fruit juice that is unsweetened and diluted, to be served only during 
meals. They should be limited to just 150 mL (about 5 oz) a day.

• “In this study, the sugar content of 100% juices were higher than 
juice drinks. However, the sugar in the pure juice was from the 
naturally occurring form of sugars found in fruit,” Copperman said. 
“Fruit drinks and smoothies contained added sugars—such as high 
fructose corn syrup—which are not naturally present in fruit or fruit 
juices and significantly add to empty calories.”

• The British study team was led by Simon Capewell, Professor at the 
Institute of Psychology, Health and Society at the University of 
Liverpool.

• His team measured the levels of “free” sugars in 200-mL sizes 
(nearly 7 oz) of 203 fruit drinks, 100% natural juices and smoothies 
that were directed for children.

• Free sugars, such as glucose, fructose, sucrose, and table sugar, as 
well as naturally occurring sugars in honey, syrups, fruit juices, and 
fruit juice concentrates, were part of the drinks.

• Almost half the children’s drinks showed that they had, at least, the 
entire day’s recommended maximum sugar intake of 19 g (5 tsp) of 
sugar.

Boulton J, et al. BMJ Open. 2016;6(3):e010330.
HealthDay News. March 24, 2016. 

https://consumer.healthday.com/vitamins-and-nutrition-
information-27/food-and-nutrition-news-316/kids-fruit-drinks-juices-

contain-day-s-worth-of-sugar-709307.html. Accessed May 4, 2018



Half of US Adults Will Be Obese by 2030



Food and Addiction:
Sugars, Fats, and Hedonic Overeating

• With the soaring number of 
individuals affected by obesity, many 
whom are children, we need to 
begin to consider alternatives to 
traditional efforts for combating this 
often deadly and costly condition. 
Perhaps “food addiction” will soon 
join other non-drug addictions, such 
as sexual compulsivity and 
gambling.

Avena NM, et al. Addiction. 2011;106(7):1214-1215.



Food and Addiction: 
Update

• Increased emphasis on 
understanding the causes and 
consequences of obesity, novel 
theories have stimulated new 
research aimed to prevent, intervene 
with, and ameliorate the effects and 
reduce the incidence and medical 
consequences of globesity

• Update on theoretical and 
neurobiological evidence of overlaps 
between food and addiction from
– Animal models
– Clinical studies

Avena NM, et al. Nutrition. 2012;28(4):341-343. 



Food Addiction and Obesity: 
Evidence from Bench to Bedside

• Associated with both substance-
related disorder and eating disorder

• Many shared neural and hormonal 
pathways

• Distinct differences
• fMRIs of obesity and drugs of abuse 

show same characteristics
• Acquired drive with respect to 

motivation and incentive

Liu Y, et al. J Psychoactive Drugs. 2010;42(2):133-145.



Drug Cessation Increases 
Food Consumption across Species

• Rats given shots of amphetamines
• At drug cessation, rats given access 

to standard food plus highly 
palatable food mixture

• Over next 30 days, amphetamine 
treated rats showed greater increase 
in body weight than control rats

Orsini CA, et al. Appetite. 2014;78:76-80.



Hunger-Driven vs Hedonically-Driven Eating



How a National Food Policy Could Save 
Millions of American Lives

• How we produce and consume food has a bigger impact on Americans’ well-
being than any other human activity 

• The food industry is the largest sector of our economy; food touches 
everything from our health to the environment, climate change, economic 
inequality, and the federal budget

• Yet we have no food policy—no plan or agreed-upon principles—for 
managing American agriculture or the food system as a whole. That must 
change

Bittman M, et al. The Washington Post. November 7, 2014.



Food May Be Addicting for Some

“… people who struggle to say no to chocolate, french fries or other junk 
food suffer from something more insidious than lack of willpower: They 
may actually have an addiction.”

Helliker K. The Wall Street Journal. April 5, 2011.



What’s more addicting?



Fatty Foods as Addictive as Cocaine in Studies
Food addiction research may reinvigorate the search for effective obesity drugs, 
said Mark Gold, who chairs the psychiatry department at the University of 
Florida in Gainesville. Gold said the treatments he is working on seek to alter 
food preferences without suppressing overall appetite. We are trying to develop 
treatments that interfere with pathological food preferences, he said. Let’s say 
you are addicted to ice cream, you might come up with a treatment that blocked 
your interest in ice cream, but doesn’t affect your interest in meat.

Langreth R, et al. November 1, 2011. www.bloomberg.com/news/articles/2011-11-02/fatty-foods-addictive-as-cocaine-in-growing-body-of-
science. Accessed April 17, 2018.



Yale to Michigan: Ashley Gearhardt, PhD
• Food and Addiction Science and 

Treatment Lab

Gearhardt AN, et al. Psychol Addict Behav. 2016;30(1):113-121.



Which Foods?
• Preliminary examination of which 

foods are associated with addictive-
like eating behavior

• First study to examine which food 
attributes (eg, fat content) may be 
implicated in food addiction

• Also first to explore whether 
individual differences, like BMI and 
gender, may strengthen this 
association

Schulte EM, et al. PLoS One. 2015;10(2):e0117959.



Forced-Choice Task
• Filled out Yale Food Addiction Scale 

(YFAS)
• 35 nutritionally diverse foods 

(processed, fat, glycemic load, 
calories, protein, etc.)

Schulte EM, et al. PLoS One. 2015;10(2):e0117959.



Rank Food Frequency
1 Chocolate 27.60

2 Ice Cream 27.02

3 French Fries 26.94

4 Pizza 26.73

5 Cookie 26.72

6 Chips 25.38

7 Cake 24.84

8 Popcorn (Buttered) 23.39

9 Cheeseburger 21.26

10 Muffin 20.81

Which Foods?

Schulte EM, et al. PLoS One. 2015;10(2):e0117959.



Which Foods?

Schulte EM, et al. PLoS One. 2015;10(2):e0117959.

Rank Food Frequency
26 Apple 10.21

27 Corn (No Butter or Salt) 9.92

28 Salmon 9.44

29 Banana 9.34

30 Carrots (Plain) 9.08

31 Brown Rice (Plain, No Sauce) 8.79

32 Water 6.91

33 Cucumber (No Dip) 6.83

34 Broccoli 6.48

35 Beans 6.47



Understanding and Addressing Food Addiction  
A Science-Based Approach to Policy, Practice and Research 

February 2016 

The National Center on Addiction and Substance Abuse. www.centeronaddiction.org/addiction-research/reports/understanding-and-
addressing-food-addiction-science-based-approach-policy. Accessed April 17, 2018.



What Creates an Addictive Substance?



Changes in the Food Environment



Evidence for Addictive Foods
• Animal Models

– Withdrawal
– Tolerance
– Neurobiological changes

• Obesity and SUDs
– Increased cue reactivity
– Elevated impulsivity

SUD = substance use disorder.
Avena NM, et al. Neurosci Biobehav Rev. 2008;32(1):20-39. Tomasi D, et al. Hum Brain Mapp. 2015;36(1):120-136. 



Obesity = Food Addiction?
• Problems with overreliance on obesity

– Multifaceted condition
– Use does not equal dependence
– Compensatory behaviors
– Addiction defined by behavioral criteria



DSM-IV Criteria for Substance Dependence
Substance use leading to ≥ 3 of the following
1. Tolerance
2. Withdrawal
3. More substance taken than intended
4. Persistent desire or effort to cut down
5. Great deal of time spent acquiring, using, or recovering from the effects of 

substance
6. Important activities given up because of use
7. Continued use despite persistent problems

Task Force on DSM-IV. Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (Textbook Revision). Arlington, VA: American 
Psychiatric Association; 2000. 



Yale Food Addiction Scale Development
• Measure to operationalize food addiction
• Based upon substance dependence criteria in the DSM-IV-TR
• Reviewed by addiction, obesity/eating pathology experts, and binge eating 

patients
• Evaluated in non-clinical, clinical, epidemiological samples
• Internal consistency, test-retest reliability, convergent, discriminant, and 

incremental validity

Gearhardt AN, et al. Appetite. 2009;52(2):430-436. Gearhardt AN, et al. Int J Eat Disord. 2012;45(5):657-663. Meule A, et al. Eur Eat Disord
Rev. 2012;20(5):419-422. Flint AJ, et al. Am J Clin Nutr. 2014;99(3):578-586. 



Sample Questions
1. I kept consuming the same types of food or the same amount of food even 

though I was having emotional and/or physical problems. 
2. Over time, I have found that I need to eat more and more to get the feeling I 

want, such as reduced negative emotions or increased pleasure.
3. I have had withdrawal symptoms when I cut down or stopped eating certain 

foods.
– Developing physical symptoms, feeling agitated, or anxious



Yale Food Addiction Scale
• Higher current/lifetime BMI and binge eating 

Pedram P, et al. PLoS One. 2013;8(9):e74832. Flint AJ, et al. Am J Clin Nutr. 2014;99(3):578-586. Gearhardt AN, et al. Eat 
Behav. 2014;15(3):427-433.

• Elevated craving, especially processed foods 
Gearhardt AN, et al. Appetite. 2014;79:166-173.

• Greater risk for negative health outcomes – hypertension, cholesterol, 
diabetes 
Flint AJ, et al. Am J Clin Nutr. 2014;99(3):578-586.

• Elevated impulsivity and delay discounting 
Jasinska AJ, et al. Appetite. 2012;59(3):738-747. Davis C, et al. Appetite. 2011;57(3):711-717.

• Increased attentional biases for food 
Meule A, et al. Appetite. 2012;58(2):638-644.

• Greater risk of SUD following bariatric surgery 
Reslan S, et al. Subst Use Misuse. 2014;49(4):405-417.

• Index of elevated dopamine signaling 
Davis C, et al. Physiol Behav. 2013;118:63-69.

• Differential response to dopamine agonist 
Davis C, et al. Front Psychol. 2014;5:403.



Food Addiction in Children?
• 7.1% met food addiction
• Symptoms: 2 (SD = 1.79)
• Elevated BMI, emotional overeating, 

less satiety response 
Gearhardt AN, et al. Eat Behav. 2013;14(4):508-512. 

• Greater caloric intake above and 
beyond BMI
Richmond RL, et al. Appetite. 2017;117:82-90.



Neural Correlates of Yale Food Addiction Scale
• 48 healthy young women
• BMI: M = 28.0, SD = 3.0, range 

23.8–39.2
• Exclusion criteria: Axis I diagnoses, 

including eating disorders
• Controlled for BMI

Gearhardt AN, et al. Arch Gen Psychiatry. 2011;68(8):808-816.



Cue-Related Neural Response



Consumption-Related Neural Response



Symptom Count - Cue Response: 
Anterior Cingulate Cortex

• Medial OFC
• Amygdala
• Craving
• Enhanced motivation
• Incentive salience

OFC = orbitofrontal cortex.
Gearhardt AN, et al. Arch Gen Psychiatry. 2011;68(8):808-816.

Z = 4.64,  pFDR < .001, Effect size of z-value = 0.74

MNI Coordinates = -9, 24, 27



High vs Low - Cue Response: 
Caudate

Gearhardt AN, et al. Arch Gen Psychiatry. 2011;68(8):808-816.

Z = 3.96, pFDR = .004, Effect size of z-value = 0.76

MNI Coordinates = 9, -3, 21



Milkshake Consumption: 
Lateral OFC

Gearhardt AN, et al. Arch Gen Psychiatry. 2011;68(8):808-816.

Z = -3.45, pFDR = .009, Effect size of z-value = -0.66

MNI Coordinates = -42, 42, -12



Neural Correlates of Yale Food Addiction Scale
• Greater neural differences during cue vs consumption

– Incentive sensitization?
• Limitations and Future Directions

– Likely a conservative test
– Ratings of wanting and liking

Gearhardt AN, et al. Arch Gen Psychiatry. 2011;68(8):808-816.



Development of the Yale Food Addiction Scale 2.0
• Addition of Gambling
• Combined Abuse and Dependence

– Social/Interpersonal Problems
– Major Role Obligations
– Physically Hazardous 

• Craving
• Mild, Moderate, Severe



Development of the Yale Food Addiction Scale 2.0
• 2 Mturk Samples (N=536, N=224)
• Average age of 33.84 (SD = 12.01, 18–81 years old)
• 77.6% White, 6.7% Asian American, 6.5% African American, 3.9% Hispanic, 

and 5.2% other races/ethnicities
• Women (54.1%) 
• Average self-reported BMI = 26.67 (SD = 6.76)
• 29.1% were overweight (BMI between 25.0 and 29.9), 22.6% were obese 

(BMI ≥ 30)
• Correction for self-report  bias

Gearhardt AN, et al. Psychol Addict Behav. 2016;30(1):113-121.



Development of the Yale Food Addiction Scale 2.0
• YFAS 2.0 reflects these changes

– Internally consistent (K-R .90)
– Disinhibited eating (.57), BMI (.26), binge eating 

frequency (.63)
– Associated with, but not complete overlap with 

existing eating disorders (43.6%)
– Predicts BMI above and beyond binge eating 

frequency (t=4.48, β=.24, P<.001)
– 5.8% more “food addiction,” but performed 

similarly or better than original

Gearhardt AN, et al. Psychol Addict Behav. 2016;30(1):113-121.



Which Foods?

Drugs of Abuse
Increased dose of addictive 

agent 
+ 

Rapid rate of absorption 
= 

High addictive potential

Highly Processed Foods
Increased dose of rewarding 
ingredients (addictive agent?) 

+ 
Rapid rate of absorption 

= 
High addictive potential?

Erica Schulte



Which Foods?

• Preliminary examination of which 
foods are associated with addictive-
like eating behavior

• First study to examine which food 
attributes (eg, fat content) may be 
implicated in food addiction

• Also first to explore whether 
individual differences, like BMI and 
gender, may strengthen this 
association

Study 1 Study 2

Schulte EM, et al. PLoS One. 2015;10(2):e0117959.



Forced-Choice Task
• Filled out Yale Food Addiction Scale
• 35 nutritionally diverse foods 

(processed, fat, glycemic load, 
calories, protein, etc.)

Schulte EM, et al. PLoS One. 2015;10(2):e0117959.



Rank Food Frequency
1 Chocolate 27.60

2 Ice Cream 27.02

3 French Fries 26.94

4 Pizza 26.73

5 Cookie 26.72

6 Chips 25.38

7 Cake 24.84

8 Popcorn (Buttered) 23.39

9 Cheeseburger 21.26

10 Muffin 20.81

Which Foods?

Schulte EM, et al. PLoS One. 2015;10(2):e0117959.



Which Foods?

Schulte EM, et al. PLoS One. 2015;10(2):e0117959.

Rank Food Frequency
26 Apple 10.21

27 Corn (No Butter or Salt) 9.92

28 Salmon 9.44

29 Banana 9.34

30 Carrots (Plain) 9.08

31 Brown Rice (Plain, No 
Sauce)

8.79

32 Water 6.91

33 Cucumber (No Dip) 6.83

34 Broccoli 6.48

35 Beans 6.47



Individual Characteristics
• Hierarchical linear modeling in 

Community Sample (n=384)
• Likert rating 
• Processing, fat, glycemic load
• Addictive-like eating symptoms more 

difficulty with processed foods and 
high glycemic load foods (γ21=.003, 
d=.297, P=.004)

• No association with fat

Schulte EM, et al. PLoS One. 2015;10(2):e0117959.



Policy Implications?
• Belief in Addiction and Policy 

Support
• Belief in FA and Obesity Policy 

Support (F(1,191) = 37.49, P<.001, 
ηp

2=.16)
• Political orientation, gender, BMI, 

race, YFAS

Schulte EM, et al. PLoS One. 2016;11(1):e0147557. 



Clinical Implications
• Number of Similarities

– Identify triggers
– Alternative coping
– Motivational interviewing
– Relapse prevention
– Pharmacology

• Role of the Food
– Abstinence?

• Harm Reduction



Food Advertising
• Children see ~ 6000 food commercials
• Calorie-dense, nutrient poor foods
• Advertising has increased to ≥ 12 years
• N=30 12- to 17-year old adolescents

Yokum S, et al. Obesity. 2014;22(12):2544-2551.



Food Advertising



2018: Food Addiction
FA is loosely defined as hedonic eating behavior involving the 
consumption of highly palatable foods (ie, foods high in salt, 
fat, and sugar) in quantities beyond homeostatic energy 
requirements. FA shares some common symptomology with 
other pathological eating disorders, such as binge eating. 
Current theories suggest that FA shares both behavioral 
similarities and overlapping neural correlates to other 
substance addictions. Although preliminary, neuroimaging 
studies in response to food cues and the consumption of 
highly palatable food in individuals with FA compared to 
healthy controls have shown differing activation patterns and 
connectivity in brain reward circuits including regions such as 
the striatum, amygdala, orbitofrontal cortex, insula, and 
nucleus accumbens. Additional effects have been noted in the 
hypothalamus, a brain area responsible for regulating eating 
behaviors and peripheral satiety networks. FA is highly 
impacted by impulsivity and mood. Chronic stress can 
negatively affect hypothalamic–pituitary–adrenal axis 
functioning, thus influencing eating behavior and increasing 
desirability of highly palatable foods. Future work will require 
clearly defining FA as a distinct diagnosis from other eating 
disorders.Kalon E, et al. Int Rev Neurobiol. 2016;129:85-110.



Ascher MS, et al (Eds). The Behavioral Addictions. American Psychiatric Association Publishing; 2015.



Relationship to Eating Disorders

Gearhardt AN, et al. Int J Eat Disord. 2012;45(5):657-663. Gearhardt AN, et al. Eat Behav. 2013;14(4):508-512. Gearhardt AN, et al. Eat 
Behav. 2014;15(3):427-433. Meule A, et al. Nutrients. 2014;6(9):3653-3671. Granero R, et al. Eur Eat Disord Rev. 2014;22(6):389-396.

Binge Eating 
Disorder

FOOD ADDICTION

Anorexia 
Nervosa

Bulimia 
Nervosa



What to Do?

• Clearly it is important to make a 
diagnosis
– Anorexia Nervosa
– Bulimia Nervosa
– Binge Eating Disorder
– Food-Sugar Addiction

– Use BED instruments, YFAS, DSM-5
– Medical, neurological, 

endocrinological, neuropsychiatric, 
and psychiatric 

• Re-hydration
• Electrolytes and Other
• Nutrition-Diet
• Cognitive-behavioral therapy
• Dialectical behavioral therapy
• Family, group, and individual therapy
• Hospital, residential, partial 

hospitalization program, intensive 
outpatient program, and other

• Rx
• SAVE LIVES

Evaluation Treatment

BED = binge eating disorder.



Binge Eating Disorder is the Most Common 
Eating Disorder in the United States

• BED is the most common eating disorder in the United States. It’s twice as 
common as anorexia nervosa and bulimia nervosa combined. In fact, we 
think it occurs in perhaps 2.8% of American adults. We also think it occurs in 
1.6% of American adolescents

• In community samples, 60% of people with BED are women and 40% are 
men

• So it’s very important to realize that not only is this the most common eating 
disorder, but it affects a wide variety of people, men as well as women, all 
ages

National Eating Disorders Association. www.nationaleatingdisorders.org/binge-eating-disorder. Accessed April 17, 2018.



American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition. Arlington, VA: American 
Psychiatric Association; 2013. 



Diagnosis of Binge Eating Disorder



Courtesy of: Yale Rudd Center for Food Policy & Obesity.



Is Sugar Toxic?
Robert Lustig gave a lecture called 
“Sugar: The Bitter Truth,” which 
was posted on YouTube the following 
July. Since then, it has been viewed 
well over 800,000 times, gaining new 
viewers at a rate of about 50,000 per 
month, fairly remarkable numbers for a 
90-minute discussion of the nuances of 
fructose biochemistry and human 
physiology.

Taubes G. The New York Times. April 13, 2011.



Is Fast Food Addictive?

Garber AK, et al. Curr Drug Abuse Rev. 2011;4(3):146-162. 

Studies of food addiction have focused on highly palatable foods. While fast food falls squarely 
into that category, it has several other attributes that may increase its salience. This review 
examines whether the nutrients present in fast food, the characteristics of fast food consumers 
or the presentation and packaging of fast food may encourage substance dependence, as 
defined by the American Psychiatric Association. The majority of fast food meals are 
accompanied by a soda, which increases the sugar content 10-fold. Sugar addiction, including 
tolerance and withdrawal, has been demonstrated in rodents but not humans. Caffeine is a 
“model” substance of dependence; coffee drinks are driving the recent increase in fast food 
sales. Limited evidence suggests that the high fat and salt content of fast food may increase 
addictive potential. Fast food restaurants cluster in poorer neighborhoods and obese adults eat 
more fast food than those who are normal weight. Obesity is characterized by resistance to 
insulin, leptin and other hormonal signals that would normally control appetite and limit reward. 
Neuroimaging studies in obese subjects provide evidence of altered reward and tolerance. 
Once obese, many individuals meet criteria for psychological dependence. Stress and dieting 
may sensitize an individual to reward. Finally, fast food advertisements, restaurants and menus 
all provide environmental cues that may trigger addictive overeating. While the concept of fast 
food addiction remains to be proven, these findings support the role of fast food as a potentially 
addictive substance that is most likely to create dependence in vulnerable populations.



http://www.time.com/time/magazine/0,9263,7601970505,00.html


What is an “Addiction”?
Look at Criteria Used to Study Substance Dependence

Avena NM, et al. J Nutr. 2009;139(3):623-628. 
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