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Tuesday, April 14 at 3pm The Inflamed Body Vijaya Surampudi, MD, MS

Tuesday, April 21 at 3pm Activity for Weight Loss Lauren Lemieux, MD

Tuesday, April 28 at 3pm 
Eat Well, Live Healthy During 

COVID-19
Zhaoping Li, MD, PhD

Tuesday, May 3 at 3pm 
Food: Necessity, Habit & 

Addiction
Michael Garcia, MD



Food: Necessity, Habit, and 
Addiction

Michael Garcia, MD
UCLA Center for Human Nutrition
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Images source: Pexels



The Necessity of Food
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Piantadosi, CA. 2003.
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Food as Fuel

Vegetables Lean protein

Whole grains Fruit, healthy fats

Images source: Pexels



Human Survival Without Food
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• Adults can survive weeks-months without food, assuming adequate 

salt/water intake

• Metabolism slows; fuel used for metabolism changes

• Reduced capacity to adapt to change (temperature, disease, stress)

Piantadosi, CA. 2003.
Steinhauser ML, et al. 2018

Image source: Pexels
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Vital Nature of Water

• Water required to excrete 

metabolic waste

• We cannot recycle water

• Survival without drinking water: 

~7-days (sometimes up to 8-

10 days)

Image source: Pexels



Human Dependence on Food
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“Addiction”
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Immoderate or compulsive consumption of a drug or other 

substance; spec. a condition characterized by regular or poorly 

controlled use of a psychoactive substance despite adverse physical, 

psychological, or social consequences, often with the development 

of physiological tolerance and withdrawal symptoms; an instance of 

this.

Oxford English Dictionary



“Addiction”
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• American Psychological Association:

• “A chronic disorder with biological, psychological, social and environmental 
factors influencing its development and maintenance. Genes affect the 
degree of reward that individuals experience when initially using a substance 
(e.g., drugs) or engaging in certain behaviors (e.g., gambling), as well as the 
way the body processes alcohol or other drugs. Heightened desire to re-
experience use of the substance or behavior, potentially influenced by 
psychological (e.g., stress, history of trauma), social (e.g., family or friends’ 
use of a substance), and environmental factors (e.g., accessibility of a 
substance, low cost) can lead to regular use/exposure, with chronic 
use/exposure leading to brain changes.”

Gordon, et al. Nutrients. 2018



Substance Use Disorder Criteria (DSM-5)
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Gordon, et al. Nutrients. 2018



• Tolerance

• Craving

• Limited Control

• Withdrawal

• Unsuccessful attempts at 

behavioral change

• Time spent 

obtaining/using/recovering

• Other responsibilities

• Use despite negative 

consequences
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Features Of a Substance Use Disorder 

Lennerz. Clin Chem. 2018



Yale Food Addiction Scale
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Neurobiology Of Food

• Opioid expression: role in food-

related reward

• Functional MRI: increased 

activation in brain areas related to 

reward / decreased activation in 

areas related to inhibition

• Food cravings and appetite 

following ingestion of palatable 

food(s)

Gordon, et al. Nutrients. 2018
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Human Reward System

Image source: Wikimedia commons: 
https://commons.wikimedia.org/wiki/File:Soa_014_large.jpg
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Human Reward System

Lennerz. Clin Chem. 2018
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How Do We Process Food?

• Food  pleasure, motivation, 

positive sensation

• Cues/triggers  anticipation of 

pleasure/motivation

• Cues  craving 

consumption (which may 

become a habit)



Which Foods Trigger Strong Responses?
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• Survey of undergraduates and recruited individuals

• Completed YFAS

• List of 35 foods to determine “problem foods”



Which Foods Trigger Strong 
Responses?

Highly processed
High glycemic load
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• NIH Clinical Center: 20 inpatients (ages 31.2 ± 1.6 yrs; BMI 27 ± 1.5 kg/m2

• Ultra-processed versus unprocessed diets x14 days each

• Meals matched for calories, energy density, macronutrients, sugar, sodium, fiber



Example Study Meals
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Hall, et al. 2019
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Dietary Quality

• Results:

• Energy intake greater on ultra-
processed diet: higher 
carbohydrate/fat intake

• Weight change correlated with 
energy intake

Hall, et al. 2019



The Habit of Eating Food
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• “Some thinkers hold that it is by nature that people become good, 

others that it is by habit, and others that it is by instruction. . . just 

as a piece of land has to be prepared beforehand if it is to nourish 

the seed, so the mind of the pupil has to be prepared in its habits if 

it is to enjoy and dislike the right things.”

Aristotle, The Nicomachean Ethics
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New Learning Versus Habits

• New tasks vs. task repetition occur 

in different parts of the brain

• Daily actions habitual ~40-50% of 

the time

• Shopping, cooking, eating 

habit?

• Knowledge alone does not 

change behavior

Image source: Wikimedia commons
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Habit

• Cognitive associations between 

context cues and responses

• Context cues

• Repetition

• Reward 

Image Source: Wikimedia CommonsLin, et al. Appetite. 2016
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Habit Formation

• Occurs over 2-weeks to several months

• Stable context cues

• Long interventions with frequent repetitions 
often most successful

• Connect new behavior to existing habit

• Associated reward(s):

• Increase positive consequences – reduce 
negative consequences 

Wood, Neal. Behavior Science & Policy. 2016

Source: https://www.flickr.com/photos/gea79on/7689043636/
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Cues & Habits

• Non-habitual decisions require executive 

control

• Affected by distractions, simultaneous 
tasks, recent tasks

• “Healthy” or “unhealthy” habits can dictate 

a response when executive control is not 

at peak level

• Stress, exhaustion, commitments

Lin, et al. Appetite. 2016 Wood, Neal. Behavior Science & Policy. 2016



Adjusting Unwanted Habits

30

• Habits remain despite development of new habits

• Habit-breaking:

• Cue disruption

• Environmental modification

• Vigilant monitoring/inhibition
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The Marshallow Experiment



SUMMARY
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• We require (certain) foods to sustain life

• Vegetables, lean proteins, whole grains, fruit, healthy fats

• Our brains interpret foods differently: reward, anticipation, 

emotions, inhibition, energy balance

• Habit formation requires:

• Cues, repetition, reward

• Actions involve habits and executive functioning



Food for Thought
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• How can we restructure our environment?

• How can we use conscious effort to analyze our habits? (Time, 

place, emotional state, other people, action prior to habitual act)

• What are our cues?

• How can we make healthy choices convenient (and unhealthy 

choices inconvenient)?

• How can we create uncertain reward? 



Center for Human Nutrition
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• Clinical Nutrition Clinic

• (310) 825-7921

• UCLA Medical Weight Management Program (previously RFO)

• (310) 825-8173

• COMET Program

• (310) 825-7163

Website: https://www.uclahealth.org/clinicalnutrition/
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