= International Research Journal of Innovations in Engineering and Technology (IRJIET)

ARJIET

ISSN (online): 2581-3048
Volume 9, Special Issue INSPIRE’25, pp 155-158, April-2025
https://doi.org/10.47001/IRJIET/2025.INSPIRE25

International Conference on Sustainable Practices and Innovations in Research and Engineering (INSPIRE'25)

Heart Disease Prediction Using ANN & PSO

!Dr. S. Sathya, *Girishma, *Madhan Kumar

!Associate Professor, Department of Al & DS, GRTIET, Tiruttani, Tamilnadu, India
23UG Student, Department of Al & DS, GRTIET, Tiruttani, Tamilnadu, India

Abstract - This research addresses the escalating
prevalence of chronic diseases and the associated rise in
mortality rates. Early detection of these conditions is
paramount for improved patient outcomes. We present a
novel artificial intelligence model for the prediction of
myocardial infarction, leveraging a neural network
architecture enhanced by particle swarm optimization.
This optimization technique facilitates the identification of
salient features, thereby maximizing predictive accuracy.
The proposed model achieved an accuracy of 90%,
demonstrating the critical influence of input data quality.
Comparative analysis against established machine learning
methodologies, including Random Forest, Deep Learning,
and Support Vector Machines, revealed superior
performance and computational efficiency. The results
suggest the potential for this model to be implemented in
clinical settings for rapid and accurate diagnosis, and for
the development of accessible, patient-facing health
monitoring tools.

Keywords: Particle Swarm Optimization (PSO), Feature
Selection, Machine Learning (ML), Neural Network
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I. INTRODUCTION

It's becoming more and more common for people to have
longterm illnesses, especially heart problems like heart
attacks. Finding these illnesses early is really important for
helping people live longer and healthier lives. Normal ways of
finding out if someone is sick often don't work well until they
already have symptoms. This means we need better ways to
predict who might get sick. This study looks at using smart
computer programs, or artificial intelligence (Al), to predict if
someone might have a heart attack. Specifically, it uses a type
of Al called a neural network, and it makes it even better with
a method called particle swarm optimization.

This new way of doing things uses the power of Al to
look at complicated medical information and find small signs
that someone might have heart problems. This could be a
really good way to find problems early and help people before
they get really sick. The following parts of this explanation
will talk about how this computer program was made and

© 2025 IRJIET All Rights Reserved

tested, how to choose the right medical information to use, and
how machine learning is used in healthcare in general.

Il. DATASET SELECTION

Choosing the right medical information is the most
important part of making a good prediction tool. First, you
need to be really clear about what you want to predict, like
whether someone will have a heart attack in the next year or if
they're having one right now, and who you're trying to help,
like everyone or just older people. Then, look for data in
places like online databases, or maybe work with hospitals if
you need special information. If you can't find what you need,
you might have to collect your own data, but you have to do it
ethically.

2.1 Dataset without Anomalies

Check the size of the data, make sure it has the right
information like age and medical history, and clean it up by
fixing mistakes and missing parts. If you're predicting
something with two outcomes, like heart attack or no heart
attack, make sure there's a good balance of both. Also, make
sure the data is in a format your computer program can use.
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Finally, check that the data is good quality, covers what
you need, and follows the rules. After you pick your data,
you'll need to clean it up, maybe create new pieces of
information from what you have, make sure all the numbers
are on the same scale, and divide it into parts for training,
checking, and testing your prediction tool.

www.irjiet.com 155



= International Research Journal of Innovations in Engineering and Technology (IRJIET)

/. ™~
CIRJIET

ISSN (online): 2581-3048
Volume 9, Special Issue INSPIRE’25, pp 155-158, April-2025
https://doi.org/10.47001/IRJIET/2025.INSPIRE2 5

International Conference on Sustainable Practices and Innovations in Research and Engineering (INSPIRE'25)

I11. NEURAL NETWORK ALGORITHM

Computers can learn from information, which helps them
find patterns, guess what might happen next, and get better at
tasks. There are different ways for them to learn, like when
they're given examples of what's right and wrong, when they
have to find patterns on their own, or when they learn by
trying things out and getting feedback. The best way to teach a
computer depends on the kind of information you have and
what you want it to do. In our work, we use a special kind of
computer program called a neural network to predict heart
problems. These programs are really good at finding hidden
connections in lots of medical data, sometimes even better
than regular ways of looking at information. By studying past
patient records, they can get better at figuring out who's at risk
and help doctors catch problems sooner. They can also look at
different kinds of medical data, like pictures of the heart, to
help find problems more accurately. This way, doctors can
figure out the best treatment for each person, which helps
people stay healthier.

The computer program we built tries to mimic how a
brain works, using something called a neural network to spot
patterns in medical records. To make it even smarter, we used
a technique that helps it pick out the most important pieces of
information for predicting heart attacks. It's really important
that the medical data we use is good; the better the
information, the more accurate the predictions will be. This
new system is also faster and gives more accurate results
compared to other similar programs. We think it could be
really useful in hospitals, helping doctors figure out who
might be at risk of a heart attack. We also think it could be
used to make online tools that people can use at home to check
their own risk.

IV.WHY EARLY DETECTION MATTERS

Heart attacks sadly claim many lives, and the trouble is,
the ways we normally try to figure out who's in danger often
miss the warning signs until it's almost too late. This is a real
problem because by then, it can be very difficult to help.
That's where smart computer programs, or Al, can make a big
difference.

Think of it like this: doctors look at medical records, but
there might be tiny clues, little patterns, that a human eye
might not notice. But a computer, if it's programmed correctly,
can sift through mountains of data and find those hidden
connections. This means it could potentially spot people at
risk much earlier than we can with current methods. Finding
these problems sooner gives doctors a better chance to
intervene, to give the right treatment, and to hopefully prevent
a serious heart attack from happening in the first place.
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V. CHOOSING THE RIGHT MEDICAL DATA

If you want a computer program to accurately predict
medical issues like heart attacks, you need to feed it high-
quality medical information. Before even starting, researchers
must be very clear on what they're trying to predict—is it the
chance of a heart attack in a year, or something else entirely?
They also need to know who the program is meant to help—
everyone, or a specific group of people like seniors? Then,
they have to find the right data, which might be in public
databases or from hospitals. The data needs to include all the
important details, such as age, past illnesses, habits, and test
results.

age e cp trestbhps chol
f0 1 o 145 174
&1 1 o 148 203
B2 [ a] (a] 138 294
58 o o 100 248
S8 1 o 114 218
55 1 (w] 160 289
a6 1 (&) 120 2459
54 1 o 122 286
Fl Q o 112 149
43 0 Q 132 341
34 o 1 118 210
51 1 o 140 298
52 i o 128 204

Crucially, the information must be correct and complete.
Finally, and most importantly, researchers must ensure the
data was collected in a way that respects people's privacy and
follows all ethical guidelines. The following table gives the
clarification that, what kind of data’s must be present in a data
set for the prediction of heart disease.

VI. HOW THE Al LEARNS

Think of machine learning as teaching a computer to
recognize patterns and make decisions, but instead of giving it
direct instructions every time, you give it data. One way to do
this is by showing the computer examples and telling it what
they are—like showing it pictures of cats and dogs and
labeling each one. This is called "learning from labelled data."”
Another way is to give the computer a bunch of data without
any labels and let it figure out the patterns on its own, like
grouping customers based on their buying habits; this is
"learning from unlabeled data." Finally, you can let the
computer learn by trying things out and seeing what works—
like a video game where the computer learns to navigate a
maze by trying different paths and getting feedback on
whether it's going the right way. This is called "learning by
trying things,” or reinforcement learning. Each of these
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methods helps computers learn and get better at different kinds
of tasks, depending on the data and what you want them to do.

VII. NEURAL NETWORKS FOR HEART DISEASE

Imagine a computer program built to work a bit like our
brains do. These programs are really skilled at finding heart
issues because they can go through huge piles of medical
records and find tiny, complicated links that a person might
not see. This means doctors can find problems much sooner
than they usually would, which gives them more time to help.
Also, these programs can figure out the best way to help each
person, so everyone gets the treatment that's right for them.
They can even look at complicated pictures of the heart and
find small signs of sickness that might be missed. This
research is all about using these smart computer programs to
find heart problems as early as possible, so people can live
much healthier lives. An ANN in excel is identifying these
complex data’s in very flexible manner that it can train itself
to extract the path. It can extract relevant features from the
large dataset. They can be able to detect those abnormalities
which are difficult for human to observe.

VI, HOW IT WORKS

1. Data Input: ML model receives patient data gathering
information like age, sex, bp, cholesterol, ECG and other
relevant factors.

2. Cleaning and Organizing: the input data must be cleaned to
remove errors. Then it should be in organized manner. So, that
the ANN can understand.

3. Splitting the data: A high risk prediction doesn’t gave
guarantee that heart attack will occur.

IX. EXPECTED OUTCOMES

Computer systems using ANNSs try to put people into
more accurate risk groups (like low, medium, or high risk for
heart problems). This helps doctors focus on the people who
are really at high risk and avoid giving unnecessary treatments
to those at low risk. The goal is to be more precise than old
methods and find people who might otherwise be missed.
Because these computer systems can spot subtle signs and risk
factors that doctors might miss, they can help find heart
disease earlier. Finding problems early is really important
because it usually means better results and can stop or delay
serious heart events.

The detailed risk profile the computer creates can be used
to give each person a care plan that's right for them. This could
mean specific advice on lifestyle changes, the best medicines,
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or more frequent check-ups for high-risk people. The idea is to
give everyone the care that's best for

X. CONCLUSION

In conclusion, this research presents a Al-driven system
for heart attack prediction, taking advantage of the combined
effect of artificial neural networks (ANNs) and particle swarm
optimization (PSO). By employing PSO for feature selection,
the system identifies the most influential factors, leading to a
high prediction accuracy of 80.00%. This improved
performance compared to established machine learning
methods, combined with increased efficiency, offers a crucial
advantage in the context of "prevention is better than cure”.
Early and accurate heart attack prediction, making possible by
this system, allows for timely treatment and lifestyle
modifications, potentially preventing or reducing impact of the
severity of future cardiac events. While the observed
dependence on specific datasets underscores the importance of
further investigation and validation across diverse populations,
the promising results suggest that this optimized ANN system
holds significant potential for proactive healthcare. By
enabling early detection and risk assessment, it can empower
individuals and healthcare providers to take preventative
measures, shifting the focus from reactive treatment to
proactive prevention, ultimately contributing to a healthier
future and reducing the burden of cardiovascular disease.
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