o B

International Journal of Creative and Open Research in Engineering and Management - I
ISSN: 3108-1754 (Online) 1 ‘* ¢
Volume 02 Issue 05 May-2026 | Impact Factor: 3.5  tdume¥

Al-Based Healthcare System for Health Risk Prediction and
Symptom Analysis Using Machine Learning

MANASHA S', MATHIYARASI S %2, VINOTHA R, MS.KANAGADURGA N*

1, 2, 3 Members - 6th Semester B.E Students, Department of Computer Science and Engineering,
E.G.S.Pillay Engineering College, Nagapattinam, Tamilnadu, India

4 Professor, Department of Computer Science and Engineering, E.G.S.Pillay Engineering College,
Nagapattinam, Tamilnadu, India

How to Cite this Article:

S, M., S, M. &R, V. (2026). Al-Based Healthcare
System for Health Risk Prediction and Symptom
Analysis Using Machine Learning. International
Journal of Creative and Open Research in
Engineering and Management, <i>02</i>(05).
https://doi.org/10.55041/ijcope.v2i5.569

License:

This article is published under the terms of the
Creative Commons Attribution 4.0 International
License (CC BY 4.0), which permits unrestricted
use, distribution, and reproduction in any
medium, provided the original author(s) and the
source are credited.

© The Author(s). Published by International
Journal of Creative and Open Research in
Engineering and Management.

m oren~| access

d

https://doi.org/10.55041/ijcope.v2i5.569

Abstract

The advent of Artificial Intelligence (Al) in the field of
modern medicine can be considered revolutionary as this
technology enables intelligent clinical data analysis and
early detection of possible diseases. This paper suggests
Artificial Intelligence-Driven Healthcare System for Early
Risk Detection and Patient Guidance aimed at predicting the
health risk level of a patient and recommending
corresponding action based on symptoms analysis using
machine learning algorithms. The proposed system uses a
trained Random Forest model for classifying the patients
into two categories, namely, High Risk or Low Risk based
on age, blood pressure, and glucose level parameters.
Moreover, in addition to the classification algorithm, the
system performs analysis of the user-entered symptoms and
makes preliminary recommendations regarding actions to be
taken in order to improve patients' health condition. User
inputs and system outputs are saved as a log file in the CSV
format, while the interactive dashboard allows visualizing
past health trends. The proposed solution was built using
Python, Flask, Pandas, and Scikit-learn packages. The
experimental results demonstrate the efficiency and speed of
this approach as well as its potential to be used as a decision
support tool.

Keywords - Artificial Intelligence, Healthcare System, Machine Learning, Random Forest, Health
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LINTRODUCTION

The healthcare sector is changing because of
Artificial Intelligence. Artificial Intelligence is
helping computers to look at data and find
patterns. This helps healthcare professionals
make decisions faster and more accurately.
There is a lot of data like records and test results
and this can be hard for traditional healthcare
systems to handle. Sometimes this means that
doctors take a time to diagnose patients they
have a lot of work to do and they can make
mistakes. Artificial Intelligence-based
healthcare systems are helping with these
problems. They use Machine Learning
algorithms to look at a lot of data and make
smart predictions and suggestions. Machine
Learning is a part of Artificial Intelligence. It is
being used a lot in healthcare. Machine
Learning algorithms can look at medical data
and predict if someone is likely to get a disease
based on things like their age, blood pressure
and symptoms. These systems are being used to
diagnose diseases watch patients plan
treatments and help with decisions. By
automating the analysis of data Machine
Learning-based systems are helping to make
diagnoses more accurate reducing the time it
takes to respond and making care better. In the
few years healthcare organizations have started
using Artificial Intelligence tools to help find
chronic diseases like diabetes and heart disease
early. These systems can find patients who're at
high risk before they get very sick which means
they can get help sooner and it can cost less.
Artificial Intelligence-powered  healthcare
applications can also give people advice based
on their symptoms help with monitoring from
away and keep digital health records. This is
especially helpful in areas where it's hard to get
to medical specialists. The project called "Al-
Based Healthcare System for Health Risk
Prediction and Symptom Analysis Using
Machine Learning" is trying to make a web
application that predicts a patients health risk

and gives them advice based on their symptoms.

The system asks users for information like their
age, blood pressure and symptoms. A Machine
Learning model called Random Forest looks at
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this information. Decides if the user is at high
risk or low risk. Based on the symptoms they
enter the application also suggests things they
can do to feel better and tells them when they
should see a doctor. The system was made using
Python, the Flask web framework, Pandas for
handling data and Scikit-learn for making the
model. All the predictions are saved in a log file.
A dashboard shows what has happened in the
past using graphs. This combination of
Machine Learning, symptom analysis and a
web application makes the system a practical
and affordable solution for healthcare. The
main goal of this project is to show how
Artificial Intelligence can be used in healthcare
to help find risks and make smart decisions. The
system is a starting point for improvements, like
adding real-time sensor data connecting to
electronic health records and using cloud
services. Overall the Artificial Intelligence-
based healthcare system shows how Artificial
Intelligence can make healthcare more
accessible, efficient and good.

The Artificial Intelligence-based healthcare
system is using Artificial Intelligence to
improve healthcare. Artificial Intelligence is
helping to make healthcare better.

II. PROBLEM STATEMENT

Healthcare systems have a problem. They have
to look at information by hand which takes a lot
of time and can have mistakes. As there is more
medical information it is getting harder for
healthcare people to do things quickly and
correctly. If they do not find health problems
like high blood pressure, diabetes and other
long term diseases quickly it can lead to bad
results. Many healthcare computer programs
only give information and do not have good
ways to look at patient information and
symptoms right away. They do not usually tell
people if they are at risk give advice or keep
track of patient history very well. Also they do
not use machine learning much so they are not
very good at helping find problems early or
taking care of healthcare proactively. we need a
healthcare system that uses intelligence to look
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at important health information like age, blood
pressure and glucose level.

The healthcare system should be able to use
machine learning to figure out if a patient is at
risk give advice based on symptoms and keep
health records in a way that's easy to use on the
web. This kind of healthcare system can help
find problems reduce the amount of work
people have to do and make it easier for patients
and healthcare people to make good decisions.
The healthcare system will be very helpful, for
healthcare people and patients. The new
healthcare system will use machine learning
and artificial intelligence to improve healthcare.

1. OBJECTIVES

The primary objectives of the proposed Al-
Based HealthCare System are as follows:

1. The goal is to create a healthcare
system that uses intelligence and
machine learning to look at patient
health information and figure out if
they are at risk for getting sick.

2. This system will collect information
like how old someone's their blood
pressure, glucose level and any
symptoms they are feeling.

3. It will use this information to get an
idea of what is going on with their
health.

4. The system will use something called
the Random Forest algorithm to decide
if a patient is at risk or low risk for
getting sick.

5. It does this by looking at patterns in the
information it has been given.

6. When a user puts in their symptoms the
system will give them some ideas for
what they can do to feel better and how
to prevent things from getting worse.

7. The system will also save all the health
information in a special database so it
can be looked at later.
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IV. LITERATURE REVIEW (SUMMARY)

Artificial Intelligence and Machine Learning
are being used more and more to make disease
diagnosis better to predict health risks and to
help with decisions. Some people, like O. Ali
and his team looked at how Artificial
Intelligence's used in healthcare in 2023. They
found out that Artificial Intelligence really
helps make diagnosis more accurate and makes
things run smoothly. However they also talked
about some problems like keeping data private
and getting systems to work together. Y. H. Li
and his team talked about how Artificial
Intelligence can be used to give people
personalized healthcare in 2024,
They showed that Machine Learning models
can give treatment recommendations that are
tailored to each patient. R. Chen and his team
found out that deep learning techniques
something called convolutional neural
networks can help analyze medical images to
catch diseases early. T. Nguyen and his team
showed that federated learning is a way to train
models together without sharing patient data,
which helps with privacy concerns.

A. Das and his team said that Explainable
Artificial Intelligence is important to
make healthcare predictions more
transparent and trustworthy in 2025. Y.
Xie and his team looked at a lot of
research papers. Found out that
Artificial Intelligence is being used
more and more in healthcare with a
focus on predictive analytics, remote
patient monitoring and clinical

decision support. All these studies
show that Artificial Intelligence-based
healthcare systems can help reduce
delays in diagnosis support early
disease  detection and improve
healthcare outcomes.

B. The proposed system uses Machine
Learning, symptom analysis and a web-
based system to provide a solution for
healthcare decision support because of
what these studies found out. Artificial
Intelligence and Machine Learning are
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used together to make this system work.

The system is designed to be a tool, for
healthcare decisions using Artificial
Intelligence and Machine Learning to
make  things  better.  Artificial
Intelligence is used to analyze
symptoms and provide
recommendations. Machine Learning
is used to make the system more
accurate.

V. PROPOSED SYSTEM

The system we are talking about is a web-based
healthcare application that uses intelligence to
figure out if a patient is at risk and give them
advice based on their symptoms. This
healthcare application takes information from
the user like how old they're their blood
pressure, glucose level and what symptoms
they have and it does this in a way that is easy
to use, thanks to Flask and HTML/CSS. The
healthcare  application then uses this
information and a special kind of computer
program called a Random Forest model to
decide if the patient is at risk or low risk. Based
on what the model says and the symptoms the
user told the system about the system gives the
user some ideas for taking care of themselves
and tells them when they should go see a doctor.
The system automatically saves all the
information about the patient and what the
model said into a CSV file so we can look at it
again later. The healthcare application also has
a part that shows how the patients health has
been over time using graphs and charts so the
patient and the people taking care of them can
see what is happening with their health. This
system is a way to catch health problems early
and it is also a way to help people make good
decisions, about their health and it does all of
this quickly and without costing too much and

it can be used by a lot of people at the same time.

© 2026 The . Published by

ISSN: 3108-1754 (Online) : ‘* /
Volume 02 Issue 05 May-2026 | Impact Factor: 3.5  Xlumed

VI. SYSTEM ARCHITECTURE

Built around smart processing of medical
details, this healthcare platform uses machine
learning to assess risks and symptoms live via a
browser window. Six core parts shape its
structure: one handles screen interactions,
another cleans incoming information, while a
third runs prediction models. Following that,
suggestions form in a separate unit before being
stored securely across managed databases. A
visual reporting section then displays findings
clearly, linking back to initial entries. Together,
they move from raw input to structured insight
without pauses or delays. Each piece connects
smoothly so outputs reflect timely, processed
health signals. Starting off,
the User Interface Module takes shape through
HTML, CSS, and JavaScript, then hooks into
Flask as the backbone. From there, people type
in key details - age, blood pressure, how much
sugar is in their blood, what they’re feeling.
Once those pieces get sent, the Flask server
picks them up, ready to move forward.
After entering the system, raw inputs get
checked then turned into numbers the software
can use. Only when everything looks correct
does the information move forward toward
analysis. Out of the processing stage, data
flows into the Machine Learning Prediction
Module. Inside, a Random Forest classifier
examines the input features. Training on
synthetic healthcare records shapes how this
model works. Depending on patterns found, it
labels patients as either High Risk or Low Risk.
At its heart, that label drives what the system
decides next. After
that, because it checks what signs someone
types in, the tool gives fitting advice on health.
Say you list things like fever or a headache -
well, those bring up matching tips. Stomach
ache along with throwing up? Same thing
happens. When the outcome shows high danger,
an urgent notice pops up instead, telling them
they really need to see a doctor now.
Stored inside the Data Storage Module, every
user entry along with prediction outcomes and
time markers lands in a CSV file called
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health logs.csv. Patient logs stay organized this
way, ready later for review or tracking over time.
Now comes the part where the Analytics
Dashboard Module pulls up saved details,
showing past results through visuals and grids.
Instead of just numbers, a line graph maps how
blood pressure has shifted across visits. At the
same time, an organized list lays out earlier
checkups for reference. Over days or months,
people and medical staff can spot patterns in
well-being thanks to this view.
One way to look at it - this setup splits into parts
that work alone yet fit together. Expansion feels
natural when adding live patient records or
encrypted storage options, even shifting
operations online later. Instead of a single block,
pieces grow separately without breaking the
whole. Machine-driven insights slip in beside
automatic alerts, teaming up with charts that
show patterns clearly. Outcomes? A tool
doctors might actually use, built for real clinics,
not just labs.

SYSTEM ARCHITECTURE DIAGRAM
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VII. METHODOLOGY

The proposed Al-Based Healthcare System
works in a series of steps to turn health
information into predictions and advice. It starts
by creating a healthcare dataset with three
pieces of information: age, blood pressure and
glucose level. This data is made using NumPy.
Labeled as High Risk or Low Risk based on
certain health thresholds. The dataset is then
used to train a Random Forest classifier. This
classifier learns how to connect the input data
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to a persons health risk level. When the model
is ready the system is launched as a web
application using the Flask framework. Patients
enter their health details and symptoms through
the interface. The entered data is. Changed into
numbers before being sent to the trained model.
The Random Forest model then looks at the
input values. Predicts the patients health risk
level as High Risk or Low Risk. If the
prediction is positive the patient is classified as
High Risk; otherwise they are classified as Low
Risk. Next the system analyzes
the symptoms entered by the patient and picks
out keywords like fever, headache, stomach
pain and vomiting. Based on these
symptoms the system gives health advice. If the
patient is High Risk an alert is shown advising
them to see a doctor away. After
prediction and advice the system saves the input
data, timestamp, symptoms and risk status in a
CSV file. This
helps users and healthcare professionals look
back at assessments and track health changes
over time. The saved data is then worked on
using Pandas and recent entries are shown on a
dashboard. The dashboard shows a line chart of
blood pressure values and a table of predictions.
This helps users see changes in their health and
make decisions. The
steps of the methodology are:

1.. Label healthcare training data.

2. Train the Random Forest machine learning
model.

3. Collect health parameters and symptoms.

4.. Validate input data.

5. Predict health risk as High Risk or Low Risk.
6. Generate symptom-based recommendations.
7. Store results in CSV format.

8. Visualize data, on the dashboard.

This approach enables the proposed system to
provide automated and smart healthcare
assessments. It shows how machine learning
can be used to support healthcare decisions.

. Website: https://ijcope.org/ 5


https://ijcope.org/

International Journal of Creative and Open Research in Engineering and Management

The Al-Based Healthcare System uses Random
Forest to predict health risks and provides
advice based on symptoms.
The system helps users track their health over
time.The methodology of the Al-Based
Healthcare System is practical and helpful.
The system uses machine learning to support
healthcare decisions.

VIII. RESULTS AND DISCUSSION

A web app built with Python and Flask now
runs an Al healthcare tool. Though it uses
machine learning, the core idea stays simple -
assess patient risk fast. Input fields collect age,
blood pressure, glucose, plus signs of illness.
Once entered, a Random Forest model steps in,
sorting each case into high danger or low
concern. When results come through, advice
shows up based on what symptoms appear. If
trouble seems near, a warning pops up
suggesting doctor contact right away. Behind
the scenes, every outcome lands in a CSV log.
This trail helps track patterns later without extra
effort. From start to finish, decisions flow
quietly but steadily. Even small details get
saved just in case they matter down the road.
Testing the system involved several sample
cases to check how well it worked plus whether
predictions made sense. Normal input numbers
led to a Low Risk label along with tips like
eating varied foods while staying active. High
readings in blood pressure or glucose shifted
the outcome to High Risk, followed by advice
to seek medical review. Fever, headache,
stomach pain, vomiting - these words got
spotted reliably, triggering relevant care hints
each time.

Looking at how patients’ blood pressure
changed over time became easier thanks to
clear visuals on the dashboard. Past forecasts
showed up in a table format, so checking earlier
judgments and spotting differences felt
straightforward. Instead of guessing, the system
used patterns from previous cases, making its
guesses steady and close to actual outcomes.
Because it combined smart number crunching,
automatic suggestions, and careful record
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keeping, it worked well for early checkups and
guiding choices.

Fast results show the new tool gives clear health
checks without slowing users down. Not only
does it cut out repetitive tasks, but it also helps
catch illnesses sooner while guiding medical
choices more effectively. Though still a first
version, its next form could grow stronger using
live hospital records, protected storage systems,
alongside online hosting for wider clinic use.
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IX. ADVANTAGES

A. Early Health Risk Detection:
The system finds health risks early. It
looks at age, blood pressure, glucose
level and symptoms using machine
learning.

B. Fast and Accurate Prediction:
The Random Forest algorithm gives
reliable results. It puts patients into
High Risk and Low Risk groups.

C. Symptom-Based Recommendations:
The app gives health advice based on
Symptoms.

D. User-Friendly = Web
The system is a web app. It is easy for
patients and healthcare professionals to

Interface:

use.

E. Automatic Data Storage:
All results are stored in a CSV file. This
helps with record management and
future analysis.
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F. Health Trend Visualization:
The dashboard shows health data in
charts and tables. This helps users see
changes over time

G. Reduced Manual Effort:
Automated prediction and advice
reduce work for healthcare

professionals. This improves efficiency.

H. Cost-Effective Solution:
The system uses open-source tools like
Python, Flask and Scikit-learn. This
keeps costs

I. Scalable and Extensible:

The system is built to be easy to add to.
It can easily use medical data,
databases and cloud services.

J. Supports Clinical Decision-Making:
The system helps doctors and patients.
It gives data-driven insights, for
healthcare decisions.

X . LIMITATIONS

The proposed Al-Based Healthcare System has
some problems that we need to think about. The
machine learning model in this system is
trained using data instead of real data from
hospitals, which means it might not be very
good at making predictions when it is actually
used in healthcare. The system only looks at a
things like the patients age, blood pressure,
glucose level and basic symptoms. It does not
think about other important things that doctors
usually consider. When the system
tries to understand what the symptoms mean it
just looks for words, which is not a good way to
understand complicated or detailed descriptions
of symptoms. This system can
only give an idea of the patients risk and some
general advice it cannot take the place of a real
doctors diagnosis. The patients
records are stored in a file, which is okay for a
small project but not good enough for a big and
secure healthcare system. The
current version of the system does not have the
ability to get information from sensors in time
it does not have good security and it cannot
explain how it makes its decisions.
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So while the Al-Based Healthcare System is
good, for showing how it works and for a health
check it needs to be improved before it can be
used in real hospitals and clinics. The Al-Based
Healthcare System needs work.

XI. FUTURE SCOPE

The Al-Based Healthcare System that we have
proposed has a lot of room for improvement.
Can be used in the real world. We can make the
system better by using clinical datasets to train
the machine learning model so that it can make
more accurate predictions. We can also add
health parameters like heart rate and body
temperature to give a more complete picture of
a persons health. This includes things like
oxygen saturation, cholesterol level and
medical history. We
can use Natural Language Processing
techniques to understand what people mean
when they describe their symptoms. This way
we can give accurate advice. Of using CSV files
to store data we can use secure database
systems like MySQL or PostgreSQL. This will
make the system more scalable and secure.
In the future we might be able to connect the
system to devices and IoT sensors so that we
can monitor peoples health in real time. We will
also add security features like user
authentication and encryption to keep
information safe. We can use Explainable Al
techniques to show people how we make
predictions, which will make them trust the
system more. The
Al-Based Healthcare System can be used on
cloud platforms so that many people can use it
at the time and get healthcare services from afar.
All these improvements will make the system
stronger, more secure and smarter which is
what we need for it to be used in medical
situations. The Al-Based Healthcare System
will be a tool, for helping people make good
decisions about their health.
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XII. CONCLUSION

The proposed Al-Based Healthcare System is
really good at using Artificial Intelligence and
Machine Learning in healthcare. It helps to find
health risks and look at symptoms. The system
gets information from patients like how old
they're their blood pressure, glucose level and
what symptoms they have. Then it uses
something called a Random Forest classifier to
put patients into two groups: Risk or Low Risk.
It also gives advice based on symptoms saves
records and shows what has happened to their
health in the past with a special dashboard that
people can use easily. The website

we made is simple. Does not cost a lot of money.

It is also easy to use, which makes it great for
people who work in schools and do research.
The Al-Based Healthcare System is not perfect.
Has some problems.. It does show that Artificial
Intelligence can really help find diseases early
and support people who make decisions about
healthcare. Overall this project shows that
smart healthcare systems can make healthcare
better, for everyone. The Al-Based Healthcare
System can help people get the services they
need more easily and it can make healthcare
faster and better. The Al-Based Healthcare
System is an example of how Artificial
Intelligence and Machine Learning can be used
in healthcare.
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