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ABSTRACT

In today's fast-paced world, accessing quality healthcare can often feel like an uphill battle. Whether
hindered by geographical barriers, long waiting times, or financial constraints, many individuals struggle
to receive timely diagnoses for their health concerns. Recognizing this pressing need, we've developed an
innovative solution in the form of our cutting-edge app /7/.Harnessing the power of artificial intelligence,
our app offers users a seamless pathway to diagnosis based on their reported symptoms. Our journey
began with meticulous research to identify the most reliable Al technology, leading us to integrate
ChatGPT, a state-of-the-art Large Language Model renowned for its ability to mimic professional medical
responses accurately [8]. To ensure seamless functionality, we complemented this Al prowess with a robust
Firebase database, facilitating efficient data storage and retrieval [9].Following rigorous development
and testing phases, we're thrilled to announce that our app delivers unparalleled accuracy in diagnosis.
Our trials revealed an impressive average accuracy rating of 1.8 out of 2 for common illnesses,
underscoring the reliability and efficacy of our diagnostic algorithms. While initial evaluations highlighted
room for improvement in symptom diversity across a spectrum of 21 illnesses, our focus on refining the
app's capabilities for prevalent conditions has yielded remarkable results.Ultimately, our app stands as a
beacon of accessibility in the realm of basic healthcare. By bridging the gap between individuals and vital
medical expertise, we're empowering users to take proactive control of their well-being, irrespective of
their circumstances. With our unwavering commitment to innovation and excellence, we're proud to
revolutionize healthcare delivery and make a meaningful difference in people's lives.
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1. INTRODUCTION

Advancing technology was meant to make healthcare more convenient, but thousands, if not
millions of people still struggle with affordable and accessible healthcare. While the population
grows, the healthcare workforce is also aging and retiring, creating a problematic ratio between
patients and workers. To make things worse, burnout has resulted in higher turnover rates in the
healthcare department, contributing to the issue of understaffed healthcare units and the waning
access to quick and easy healthcare [1]. Access to medical care isn’t the only problem, though.
The cost of healthcare has increased recently due to the increased cost of prescription and
technology. The average primary doctor visit costs $112-$172 with insurance, while ones without
insurance can cost two to five times as much [2]. These staggering costs cause more than 20% of
Americans to ignore their health for the sake of saving money [3].
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One way Al is already present in healthcare is monitoring patients. Certain hospitals use Al to
watch over patients 24/7. The problem with this is that it is only provided for those already in the
hospital and those who can pay for hospital stay. Our use of Al is accessible to everyone. On the
other hand, when trying to make healthcare accessible to everyone, healthcare kiosks were made
so that people can get help without going to a hospital and waiting to get seen. The only problem
is the people still have to drive to one of these kiosks and, at the end, are still referred to a doctors
office or hospital to get seen. Our app allows users to get a diagnosis wherever they are. Lastly,
when looking at Al making diagnosis, a project from Cornell University trained a machine
learning model to aid doctors and other machines in healthcare diagnosis. Unlike their project,
our app directly connects the user to that Al and works with physical health.

To alleviate some of the harms of modern-day healthcare, we propose a solution in the form of an
app in which users can consult for simple healthcare advice and track their past symptoms. This
app will use Artificial Intelligence to give feedback to users based on symptoms that are given
[10]. This solution will allow users to consult something about their health concerns faster than
waiting for a doctor's appointment. In addition, the app will be free to use. This will allow people
who can’t afford basic doctor visits and people who don’t visit in fear of high costs to get basic
medical advice from their home. In short, this solution should be a quick and easy way for people
to inquire about symptoms they are having without the fear of the costs of a doctor's visit.

The experiments we ran were to test the accuracy of the Al and the symptoms. First, we ran the
app multiple times with symptoms from different illnesses to see if the Al will give the correct
diagnosis. The scoring was out of 2 points with 0 being completely incorrect, 1 being somewhat
correct and 2 being correct. The average of all the tests came out to be 1.8, meaning the Al was
highly accurate. The second test we did was to see if the options for symptoms were enough to
give an accurate diagnosis. Many illnesses share most of their symptoms and only have a few
unigue ones that set them apart. We wanted to see if we could accommodate all these symptoms
while also making the app easy to use. To do so, we used a government health website to find the
symptoms of 21 different illnesses and see how many of them are present in the app. The final
score was a percentage and most were in the 90-100% category. Any that didn’t end up in this
category were either missing only one or had a very rare disease. Overall, the app functions well
when working with common illnesses, which is what the app was made for.

2. CHALLENGES
In order to build the project, a few challenges have been identified as follows.
2.1. A suitable Al

The first challenge that we faced was finding a suitable Al to implement into the app. The Al
should be at least somewhat credible since the app works with a person's health. Unfortunately,
we were not able to find a suitable Al for this project, most likely because Al’s that are advanced
and credible enough for healthcare are usually kept very private and very expensive. Instead of
finding an Al specific to healthcare, we could find one that was trained with a large amount of
data, including articles, books, and other texts about healthcare. However, this brings up another
problem.

2.2. The information

How can we be sure, with an Al so diverse, we will get the answers we want? There's no
guarantee that the Al won’t misinterpret what is given, especially when the prompt we will give
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may not be written perfectly. The Al could decide to give us the definition of a cough instead of a
cure, which would defeat the point of this project. To tackle this problem, we decided to include
instructions for the Al every time we call it. We will tell it to act as a medical professional in its
response to ensure that the user’s experience is as similar to visiting one in person as possible.

2.3. Storing the data

The last problem was storing the data. We wanted to make sure the users could look back on
what their input and the output they got. Currently, the app does not keep track of the user's
answers in each step, which makes it hard to include all responses and inputs at the end of the Al
questioning process. Luckily, in Flutter, each page is actually a function which can be customized
to require certain parameters. This way, we can pass previous inputs and responses through the
screens as parameters.

3. SOLUTION

The three main components of this program are the LLM, or the Al, the database, which stores all
the users information, and the user interface, especially during the questioning and response
portion. The user starts by creating an account and logging into the app. They are first greeted by
the home screen, which allows them to choose between changing their settings by clicking on
their profile, adding a symptom, or checking their past entries. If they decide to add a symptom,
they will be taken to a screen where they can choose to respond by clicking on a few symptoms,
like coughs and fevers, clicking on the image of the human. Clicking on the human will then take
them to a screen where they can select a specific body part, describe the discomfort they are
feeling by answering an Al generated follow up question, and receive their Al diagnosis on the
final results screen [11]. On the other hand, if they chose to pick certain symptoms, they will be
taken directly to the results screen. Once they review their diagnosis, the app will take them back
to the home screen and their inputs and the results will be saved in the database. Back at the
homescreen, users can view all their past symptoms by clicking on the “Past Symptom” button.
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Figure 1. Overview of the solution

The most important part of this program would likely be the Al because it is what’s evaluating
and responding to the symptoms given. We chose to use ChatGPT, an LLM, or Large Language
Model. This LLM is a machine learning model trained with large amounts of text data to, initially,
complete user sentences but was later fine tuned to answer user inquiries.
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< Result %,

It sounds like you may have a cold or a mild case of
the flu. These symptoms are often caused by a viral
infection. To help relieve your symptoms, you can
try over-the-counter pain relievers such as
acetaminophen or ibuprofen for your headache, and
you can alse try using saline nasal spray to help
with your runny nose. Gargling with warm salt water
may help soothe your sore throat. It's important to
stay hydrated and get plenty of rest to help your
body fight off the infection. If your symptoms
persist or worsen, it's a good idea to consult with a
healthcare professional

Figure 2. Screenshot of the result

callgpt() asyne {
pikey = openAl_key;

Figure 3. Screenshot of code 1

The code shown created an async functions called “callgpt,” which calls the OpenAl API to get a
personalized response for the user [12]. The method is called twice, once if the user decides to
describe discomfort in a body part and another time when the user reaches the results screen.
When ran, the function takes the input from the user and forms a query that will be given to
OpenAl. Along with the query, we have included instructions for the Al to make sure the
response given is like ones that doctors will give. In addition, we kept the temperature low, at 0.2,
to ensure the reply will not be random but more focused around the users health. After getting a
response, the function will dissect the message to only get the necessary information and store it
in a variable previously created.

Another component of our program is the Ul, or user interface. It is created with the purpose of
being easy for the user to use. The app is made of mostly buttons, with only one place where the
user must type something in. In addition, there is a clear path of how the user enters their
symptom, making it easy for the user to navigate throughout the app.
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€ Add Symptoms q?w

Figure 4. Screenshot of the add symptoms

Figure 5. Screenshot of code 2

The code shown uses the list of possible symptoms given to create a column of buttons. The
buttons act as toggles, where the user only has to click each button to add the symptom. Once
they click the button, the button will change from grey to blue and the code will acknowledge
that the symptom was chosen and when the submit button is clicked, the code will then send this
information to the OpenAl code shown previously. This is one of the two ways the user can enter
their symptoms and this path does not require any typing, just a few clicks, making it easy for
users to use. The human shown on the left of the buttons is another way the user can enter their
symptoms. That path requires the user to click the part of the body that is bothering them then
answer one short question on how it is bothering them. Similar to the other path, this path is also
short and easy to use.

The last component is the database component. It stores the user's symptom and the Al response
each time they complete their Al interaction [13]. The code then displays it in the “Past
Symptoms” screen for them to refer to later on.
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Figure 6. Screenshot of the code 3
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Figure 7. Screenshot of past symptoms

After the first component, the Al, is ran and the response is displayed, the users inputs and the
Al’s response is stored in the database under the users name. Then, from the homescreen, the user
can look at their past interactions by going to the “Past Symptoms” page, which will run the code
shown above. The code accesses the database, in this case the Firestor database, and looks for the
ID that matches the user’s ID. Once it is found, the code will access all the data under that ID and
create a list of the data that will then be displayed as a drop down item as shown above. The code
will use the date it was created as the title and will also display both what the user imputed and
what the Al responded with. The code also allows the user to delete any set of data that they want
with the trash icon.

4. EXPERIMENT

4.1. Experiment 1

One thing we wanted to test was the accuracy of the Al. The Al is the biggest part of our project
and it is important that it runs well since it is giving medical advice.
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To test the accuracy, we will find common illnesses that people have and the symptoms that go
along with it. Then, we will randomly choose between some of the symptoms and put it in the
app to test the Al. The response given will be given a rating between 0 and 2 depending on how
accurate it is. If the illness is mentioned as one of the main possibilities, then the response will
get two. If the illness is mentioned as a second possibility or a less specific version of the illness
is mentioned as one of the main ones (a viral infection instead of a flu) then the response gets a 1.
If the broader version of the illness is mentioned as a second option or the illness is not
mentioned at all, the response gets a 1. The illnesses we chose were the flu, strep throat, and
allergies. Each illness was tested 5 times with different symptoms to get a score out of 10 and the
overall is the average of all the points.

Points scored

10
8

6

Flu Strep Throat Allergies Overall
Figure 8. Figure of experiment 1

The average of the three different illnesses was a 9 and the average for each test was a 1.8. The
highest rating received was a 2 while the lowest was a 1. More than two thirds of that test got a 2,
meaning the Al was very accurate. The tests that received a 1 were the ones where the symptoms
given could apply to any illness, meaning the Al could not give a definite answer. The high
outcome is likely a result of certain symptoms being related to certain illnesses. For example,
allergies always had a two if shortness of breath, itchiness, or rash was one of the symptoms and
the same with pain while swallowing and strep throat.

4.2. Experiment 2

One blind spot that we wanted to test was the number of choices. The options of symptoms the
user is given is limited to a few common ones that are seen every day. This means that some
symptoms are unable to be logged and can affect the Al’s response.

To test if the number of options given is enough, we choses to compare it to symptoms given
online. We used a government certified health website, the Illinois Department of Public Health,
to find the symptoms of 21 illnesses. We then compared them to the options we have to see how
many of the symptoms given match the options we give. We then convert this data into a
percentage for each illness. Of course, we cannot accommodate every single symptom, but a
percentage will allow us to look past very specific ones and focus on the important and common
ones that we lack.
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Figure 9. Figure of experiment 2

Most of the results were concentrated in the 91%-100% category or the 41%-50% category. In
these two categories, most of the data was at the end of the range as in 50% or 100%. The 50%
often came from missing one possible symptom out of the given 2. The highest scoring results
usually came from common illnesses such as different viruses like Covid, while the lower scoring
results came from less commonly occurring and less easily diagnosed illnesses such as colon
cancer. This implies that this app would be good for diagnosing common everyday illnesses and
not very dangerous and less seen ones. This works well with our goal of providing basic
healthcare to everyone.

5. RELATED WORK

Al has been implemented in areas such as monitoring recovering patients to reduce the need for a
nurse 24/7 [4]. Shaheen discusses various multimodal machine learning algorithms from multiple
different healthcare sectors. These applications of machine learning are highly accurate with data
trained for the purpose of health care. In addition, it does help reduce the need for nurses and will
inform any medical professional of a problem. The downsides are that these kinds of machines
are not open for the general public and are very expensive to implement. This means that people
not already in the hospital and using this equipment still need medical attention no matter how
serious their situation is. The health app created in this project is accessible to regular mobile
users. They do not have to already be in the hospital, nor do they have to pay a great amount for
the machine, instead they only have to use their phone.

Falling away from Al, in 2008, there was a project to implement healthcare kiosks to ensure
accessible healthcare to everyone. These kiosks would work like ATMs, located everywhere and
customized to a person once they are logged in. The kiosks take the user's information, including
their heartbeat, breathing, and other information usually given at a doctor's appointment before
referring the user to a hospital that will help with their specific issue [5]. Even though the kiosks
take data more accurately than the app does, its main disadvantage is the traveling that must be
done. First, the user has to find an available kiosk to go to. Then, once the results are given, the
user then has to go to the provided healthcare facility. Our solution is stored in the user's mobile
device, meaning they can use it wherever they are.

Lastly, similarly to how we used a large language model in our app, a project from Cornell
University trained a machine learning model to produce diagnosis and remedies based on a few
symptoms [6]. The difference is that their model works with already given data and does not
work directly with patients while ours directly work with users and give them feedback in real
time. In addition, their machine learning model focuses on mental health while ours focuses on a
person's basic physical health.
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6. CONCLUSIONS

One limitation of the app, as stated previously, is the lack of options available and the lack of
accuracy when choosing the symptoms [15]. For the section where you can choose your
symptoms, you can only choose from common symptoms like coughs or fevers, and for the area
where you choose your discomfort in a body part, where you clicked in not fully accurate since
the code divides the body into groups, such as the whole are or the whole leg. If We had time, we
would either create smaller sections that you can click to be more accurate or potentially use Al
to determine where it was clicked. Another limitation we would like to fix is how the app is a one
and done deal. Even though you can look at your past symptoms, there is not much else to help
with long term. We would have liked to use Al to flag certain conversations that could be long
term or very dangerous and to look over the past logs over a certain range of time to see, based on
long term data, if there are any problems that need medical attention.

Overall, the app does its job by providing basic healthcare advice faster than going to a doctor
would and at no cost. This project shows how Atrtificial Intelligence can improve the healthcare
field and make it more accessible to everyone [14].
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