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Executive Summary 

The treatments for Depression are many: the influence of diet, exercise, and medication 

all play a part in helping treat depression. We opted to investigate the effects of diet choice on 

the presence of an increase of Dopamine, Endorphin, Oxytocin, Serotonin in the Human Brain. 

The increase of these neurotransmitters in the brain occurs in individuals in a non-depression 

state.   Two Netlogo models were created to compare and contrast a healthy brain and a brain 

affected with depression. As of right now, we are improving our current model from the base 

(landmarks are placed on the interface) to adding collisions and graphs to collect data.  

Our initial assumption was that depression decreases the chemicals and hormones in our 

brain and that certain food choices had some kind of link. Disregarding physical fitness and 

medicine, there are studies and articles proving that nutrition plays a role in depression. We are 

only focusing on the nutritional part.  
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Definition of the problem 

We understand the impact of nutrition on our health. Depression, a mental health issue 

which can be difficult to manage medically can respond to nutrition.  We looked at various diets 

and are continue to look into them. We focused on three main diets. The DASH (Dietary 

Approaches to Stop Hypertension) diet, the Harvard Diet, and the Hyman diet. We are looking 

for a diet that increases the amount of  Dopamine, Endorphin, Oxytocin, and Serotonin ( the feel 

good hormones) or a decrease in the amount of depression.  However; not all of the above are 

hormones. Oxytocin is a neurotransmitter and a hormone,  In the brain, dopamine functions as a 

neurotransmitter—a chemical released by neurons (nerve cells) to send signals to other nerve 

cells. Endorphins are hormones, Serotonin is most commonly believed to be a neurotransmitter, 

although some consider it to be a hormone. A Neurotransmitter is a chemical substance that is 

released at the end of a nerve fiber by the arrival of a nerve impulse and, by diffusing across the 

synapse or junction, causes the transfer of the impulse to another nerve fiber, a muscle fiber, or 

some other structure. A hormone is a regulatory substance produced in an organism and 

transported in tissue fluids such as blood or sap to stimulate specific cells or tissues into action. 

 

Different Diets 

Each diet that we picked has its different components. The Harvard Diet uses the my 

plate nutritional guidance graphic. The Harvard diet is similar to a mediterranean-type diet that 

includes fruits, vegetables and low fat- dairy products as shown in the table Figure 1. The 

Hyman Diet is a cross between a paleo and vegan diet as shown in Figure 3. The Paleo Diet gets 
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its name from the Paleolithic era (2.5 million years ago) where cavemen ate foods that were 

available only during the Paleolithic era.A vegan diet restricts all animal byproducts from your 

diet.  The Hyman Diet contains mostly plant based foods with little to no meat and dairy. The 

DASH Diet (Dietary Approaches to Stop Hypertension). The DASH Diet contains nutrient rich 

foods that lower blood pressure such as potassium, calcium, and magnesium as shown in Figure 

2.  

 

Harvard Diet Daily Intake  

  

Figure 1 The average food to eat while on a Harvard diet. 

DASH Diet Calorie Intake 
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Hyman Diet Food Chart 

 

Figure 3 This shows the hyman diet and food intake.  
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Problem Statement 

Finding a healthy diet as an alternative or in conjunction with medication shows promise 

in assisting patients with depression. Both aspects of our projects-depression and nutrition-have 

been researched. However, when it comes to mind, the two are not normally linked. Through the 

research of depression it is stated that any physical activity that is given to the body can and has 

shown to assist the treatment of depression. However, there is only a small handful of articles 

that focus on the connection between nutrition and depression. Our solution to the problem 

statement was to collect as much data as we can on depression, the brain, and nutrition.  

Method 

 Our team engaged in a discussion to clarify our problem. We wanted to find the perfect 

diet to decrease the emotional side effects  of depression. We all settled on a subject in which we 

were quite familiar. At first, we focused more on research than our code to understand what 

wewere  attempting to do. After we had gone more in-depth than basic knowledge of 

understanding depression, we gave ourselves jobs: code, writing, and research. As a resource, we 

spoke to our health teachers. They responded to our questions with standard caloric intake 

values, macronutrients, and basic information about depression. It wasn’t enough to build our 

code so we went more into depth using articles and graphs we found online. One member of our 

team contacted a member of  a Mental Health organization that focused on informing people 

about mental health. Currently, we are collecting details that we overlooked or set to the side in 

our notes and resources.  
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Code 

         Our code has changed considerably over the year. The code has yet to be finished, we are 

planning to work on it throughout the summer and next year. We have set up our model with one 

brain and the variables of a diet. Some of the variables include micro and macro nutrients 

(because that is how the diets differ), age of the individual , and the absence of the four 

neurotransmitters. We are working on our model so that it more accurately measures the increase 

of neurotransmitters and hormones that are present in  the brain or the decrease in the presence of 

these elements when we introduce the nutrients of each diet.  We have some unresolved 

variables such as whether   the age of the brain affects neurotransmitter production.  We want to 

find a way to effectively measure the endorphins (or neurotransmitters) in the brain within our 

model so that it functions like a real-life brain.  
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Code Interphase 

 

This is the setup of our brain. We are using the language; Netlogo to code everything. The setup 

just places the brain, in the center. The sliders on the code represent the variables that that could 

affect nutrition (Micro and Macro Nutrients).  
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Code 
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Research 

Our research is comprised of different sections of biology, nutrition, and psychology. We 

started off by understanding nutrition and its effects on the human body and depression as a 

chemical process. The information gathered allow us to understand that there was no possible 

way to measure depression as a whole, but it was only measurable through levels of our happy 

chemicals (Dopamine, Endorphin, Oxytocin, Serotonin). After understanding that depression 

was not a genetic trait, but it was a type of chemical imbalance, we began to research the 

outcomes of diet’s impact of mental health. We looked at three diets that gave different impacts 

on your health such as the DASH diet, the Harvard diet, and the Hyman diet (Resources 1,8,9). 

At the moment we have not gotten any results that have shown its impact on mental health, but it 

has been proven to affect adolescents who have skipped out on meals, exercise, and sleep. 

Conclusion 

Depression is not mainly genetics, nor does it have one answer of why someone has 

depression. Nutrition is very important to our daily life; it affects our brain activity. Depression 

is a disorder that is characterized as a periodic occurrence of complete and total sadness that lasts 

for longer than two weeks. The brain is constantly working with depression decreasing hormones 

(Dopamine, Endorphins, Oxytocin, and Serotonin), it’s a constant struggle to do simple tasks and 

maintain a balanced social life. We didn't know the definition of nutrition until we really 

researched about it. In conclusion, this project has greatly expanded our knowledge of nutrition, 

how the brain works, and mental health.  
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Significant Achievement 

Gwenevere: 

           A significant achievement that I achieved is how far we got into research. We were able to 

look up new information on the brain that we have never actually heard before we got into the 

project. This was important for us to look into as much information as we could find because it 

gave us a better understanding of our health and our brain. I’m prepared with more knowledge 

about the brain than I have my entire life. Throughout this project, I kept informing my mom, 

who is a nurse, about information she has never even heard before.  

 

Kyreen:  

We have achieved a lot this year including me. I think I now have a better understanding 

of our project. We all started out with a rough idea of a lot of different ways and things to do. I 

think because we have known each other for a while now we all understand and know how to do 

things. The only obstacle we all struggle with is coding we don't that much experience with it 

and are just trying to help each other out. My personal achievements are all about doing a large 

amount of research. I didn’t notice how much research goes into this project and it is very 

interesting to find out new things you never knew. In all it has been a great year and project with 

Supercomputing Challenge.  

 

  

13 



 

Nancy:  

During this year’s challenge, I was able to improve my information gathering skills. I 

learned what information would be useful and which ones would not be a good resource to use. 

Throughout this year I was able to find ways of analyzing codes and how to show what I 

information can be gathered from those codes. At the moment I am still trying to make my 

coding ability better by taking classes during the summer. This year has allowed me to 

understand every section that I have researched, written, analyzed, and partly coded. I believe 

that this year I was able to step in and help each and every one of my teammates and that in 

doing so, we were able to not only work together and get everything done but also bond over the 

past months of working with this project. 

 

Tiffany:  

My biggest achievement was learning how to stay committed and improve my writing 

skills. Not too long ago, I realized I have commitment problems and I wanted to prove to myself 

that I could work on something without quitting later. I didn’t expect my involvement with sports 

at school would be more of a challenge to on top of my mission to stay committed to the 

challenge but I endured. I am proud of myself for staying this long in the challenge and already 

looking forward to the expo and next year. On top of that, my writing has gotten better. There are 

a few grammar mistakes here and there, but writing reports allow me to stop and think about 

what I want to say before I type it and submit.  
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