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ABSTRACT 
Obesity continues to be on the rise despite all of its advances in 
medications and surgeries, not to mention the invasiveness of the diet 
and fitness industry in this area. More than 72% of the U.S population 
is overweight or obese, and obesity is now rising in the pediatric 
population affecting our next generation. (1) Obesity on its own 
occupies a large part of health expenditures in the globe and has 
been the catalyst for over 200 other diseases identified. This chronic 
relapsing disease over time has been one of the most invasive to our 
nation and the most difficult to treat. 
We have seen relapse rates from diet and medication over 90% and 
post bariatric surgery recurrence rates long  term have been more 
than 70%. (3) The World Health Organization states that 2.8 million 
people die of obesity each year, a preventable disease. (4) Even 
when the name was changed several years ago by  the American 
College of Endocrinology the epidemic continued to rise. At what point 
will the overseeing bodies decide that this is no longer good enough? 
As a bariatric surgeon, also board certified in obesity medicine, I am 
familiar with all the treatment algorithms for obesity and have 
practiced those for years. After seeing surgeries require 2 and 3 
revisions due to weight recurrence I had to ask what was missing in the 
algorithm? After years of watching my patients struggle they 
answered that question for me. The addition of neurobehavioral 
science is what was missing. 
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Obesity is defined by the Obesity Medical 
Association as a “Chronic, relapsing, multi-factorial, 
neurobehavioral disease, wherein an increase in 
body fat promotes adipose tissue dysfunction and 
abnormal fat mass physical forces, resulting in 
adverse metabolic, biomechanical, and 
psychosocial health consequences.” After treating 
obesity for over a decade I am convinced that 
obesity is predominantly a brain disease, a 
neurobehavioral disease that should be treated 
using neuroscience as part of the initial algorithm. 
 
The parts of the brain that affect this disease the 
most are the reward pathways, the prefrontal 
cortex and the anti-reward pathway. Neuro-
behavior mechanisms have been noted and 
documented since birth. Caregiving events in 
childhood could affect BMI and food habits. (5) 
Infants who are fed to soothe non–hunger-related 
distress, which may sometimes be driven by 
caregivers mistaking distress signals for hunger, are 
also perceived to have high responsiveness to food  
and may have a higher BMI. (5) This reward 
pathway starts very early, it is no wonder why in 
adulthood people can not change their behavior. 
A reward pathway is a group of structures that gets 
activated whenever we experience something 
rewarding, like food or perhaps a drug. These 
stimuli release dopamine activating neurons along 
this mesolimbic pathway often referred to as the 
reward pathway.(6) There has been research on the 
idea of unconditioned motivated behaviors 
stimulated by dopamine release as a separate 
pathway from learned conditioned behaviors.(7) In 
western medicine our practice is guiding patients on 
goal-directed learned behaviors. This is the way we 
have been treating conditions such as obesity for 
years. We set goals, and recommend changed 
behaviors, and the patient is off with their 
prescribed regimen. 
Weeks, months, or even years later depending on 
the prescribed weight loss regimen the patient is 
back with minimal success only to state their old 
behaviors have gotten the best of them. 
Neuroscience has shown that it is habits, not cravings 
that drive food choices in times of stress or high 
pressure, which has been so prevalent and is seen 
in so many bariatric patients. (8) Recent research 
has defined a habit as a behavior that is repeated 
to a critical indicator of automaticity—an indication 
that the brain has recognized a repeated behavior 
and responded with myelination to make it faster 
and dominant. (9) Lifestyle change is based on 
habits, and habits are automatic behaviors. Our 
bariatric patients are going back into their 

unwanted behaviors because of the brain. Their 
pathways need changing or rerouting before their 
stomach gets rerouted. 
 
The other area of the brain responsible for learning 
new behaviors and functions is the prefrontal 
cortex. The prefrontal cortex contributes to our 
executive control and has been named one of the 
most important areas in our decision making. Recent 
studies show the prefrontal cortex participates in 
decision making under free choice conditions.(10) 
This is the conscious part of our brain and takes a 
lot of focus and energy to use this area of the brain. 
In day to day tasks we actually use a small 
percentage of this portion of the brain compared to 
our subconscious portion, where everything is made 
to run automatically to preserve brain energy. (10) 
The prefrontal cortex dictates our cognitive control, 
but when we are stressed or tired this is the first to 
go offline and we fall back into default habits. 
 
This explains why patients with a chronic condition 
have such a hard time not only learning a new 
behavior, but also why it is hard to maintain some 
of these behaviors and why they often even after 
surgery slip back into old habits that may not be 
helpful to their weight loss journey. Another question 
I often ask is why do people stop doing good 
behaviors? The answer lies in another area of the 
brain called the lateral habenula. 
 
The brain also has what is known as a kill switch. The 
lateral habenula is responsible for stopping 
behaviors. The lateral habenula (LHb) is a 
phylogenetically primitive brain structure that plays 
a key role in learning to inhibit distinct responses to 
specific stimuli. (11) This structure is activated by 
primary aversive stimuli, cues predicting an 
imminent aversive event, unexpected reward 
omissions, and cues associated with the omission of 
an expected reward.(11) The most widely 
described physiological effect of LHb activation is 
acutely suppressing midbrain dopaminergic 
signaling.(11) 
 
This is the part of the brain that remembered the 
pain when your finger touched the fire and makes 
you pull back your hand from the stove from now 
on. In other words, It remembers aversive events, it 
keeps track and when it perceives another event, it 
makes you stop. 
 
This is what happens when behaviors are forced or 
perhaps prescriptive, as most patients have 
experienced in goal directed behavior models. The 
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person does a new behavior because they are told 
by their provider or instructor that these behaviors 
will achieve  specific results or a specific goal, such 
as a loss of “x” amount of pounds or this A1c 
number, but they do not enjoy the process and even 
worse, they may not get the desired results. So in 
their brain, it is seen as a lose/lose.  The brain keeps 
track of these events and when it perceives a similar 
situation, it forces a stop. For example, the patient 
did not like the cardio exercise prescribed and hurt 
their knees or how about the patient who could not 
do keto for longer than a month and felt like they 
were starving. These are examples of habenula 
events that will trigger the brain to make that 
behavior stop. Understanding the triggers that start 

or stop behaviors is imperative in healthy habit 
formation and sustainable change. 
 
In conclusion there are three main areas of the brain 
that play a role in weight regain, obesity and 
behavior change: the mesolimbic system, the 
prefrontal cortex and the lateral habenula. With 
the rising obesity epidemic and all the research that 
has been done in neuroscience, It is in my opinion as 
a bariatric surgeon and weight loss expert, that our 
initial foundational algorithm should be treating 
obesity with a neurobehavioral approach first and 
the other tools that are used such as medication and 
surgery should come after the foundation has been 
laid. This would give us the best chance in reversing 
this chronic and invasive widely spreading disease. 
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