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ABSTRACT: According to the World Health Organization, every year 12 million deaths occur worldwide due to Heart
Disease. Heart disease is one of the biggest causes of morbidity and mortality among the population of the world.
Prediction of cardiovascular disease is regarded as one of the most important subjects in the section of data analysis. The
load of cardiovascular disease is rapidly increasing all over the world from the past few years. Many researches have
been conducted in attempt to pinpoint the most influential factors of heart disease as well as accurately predict the overall
risk. Heart Disease is even highlighted as a silent killer which leads to the death of the person without obvious symptoms.
The early diagnosis of heart disease plays a vital role in making decisions on lifestyle changes in high-risk patients and
in turn reduces the complications.

Machine learning proves to be effective in assisting in making decisions and predictions from the large quantity of data
produced by the health care industry. This project aims to predict future Heart Disease by analyzing data of patients
which classifies whether they have heart disease or not using machine-learning algorithm. Machine Learning techniques
can be a boon in this regard. Even though heart disease can occur in different forms, there is a common set of core risk
factors that influence whether someone will ultimately be at risk for heart disease or not. By collecting the data from
various sources, classifying them under suitable headings & finally analyzing to extract the desired data we can say that
this technique can be very well adapted to do the prediction of heart disease.

Our Heart disease prediction System is intended to assist patients in recognizing their heart state early and receiving
treatment at an earlier stage, allowing them to avoid any serious conditions by using Machine Learning Algorithms.

KEYWORDS: Cardiovascular disease, Mortality rate, Expertise, Machine learning, Prediction system
I. INTRODUCTION

Heart disease is a leading cause of morbidity and mortality worldwide, making it a critical public health concern. Timely
and accurate diagnosis of heart disease is crucial for effective treatment and prevention. Machine Learning (ML) offers
a powerful tool to enhance the prediction and early detection of heart disease by analyzing complex patterns and
relationships in patient data.

This introductory guide explores the application of ML in predicting heart disease, providing an overview of the key
concepts and steps involved in developing a predictive model. By leveraging ML techniques, healthcare professionals
can make more informed decisions, potentially saving lives and improving patient outcomes.

Importance of Heart Disease Prediction:

Understanding why early detection and prediction of heart disease are vital for improving patient care and reducing
healthcare costs. The importance of heart disease prediction lies in its capacity to save lives, reduce healthcare costs, and
enhance the quality of life for individuals. Early prediction enables timely interventions and preventative measures,
mitigating the risk of heart disease and its associated complications. By allocating healthcare resources more efficiently,
it optimizes healthcare delivery, making it more accessible and cost-effective. Moreover, heart disease prediction informs
public health strategies, allowing for targeted interventions and policy development to combat this leading cause of
mortality.

What is Machine Learning ?

Machine Learning (ML) is a subset of artificial intelligence (AI) that focuses on the development of algorithms and
models that enable computer systems to learn and make predictions or decisions based on data without explicit
programming. In other words, ML allows machines to improve their performance on a specific task through experience
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and exposure to data.

Why Machine Learning ?

Machine learning is employed in heart disease prediction due to its ability to analyze complex patient data, extract
valuable insights, and offer accurate risk assessments. This technology is crucial in handling the ever-growing volume of
healthcare data, automating risk assessments, and continuously improving prediction accuracy. It aids healthcare
providers in making informed decisions, optimizing resource allocation, and contributing to ongoing research in
cardiology, ultimately leading to better patient care and outcomes.

II. RELATED WORK

Heart disease is difficult to recognize due to a variety of risk factors such as high blood pressure, cholesterol, and
abnormal pulse rate. Because of the disease's complexity, it must be handled with care. Otherwise, the effects of heart
or death may occur. Accurate decisionmaking and optimal treatment are required to address cardiac risk in less Time.
The problem at hand is to develop a machine learning model that accurately predicts the risk of heart disease in
individuals based on a set of clinical and demographic features. The major challenge in heart disease is its detection.
There are instruments available which can predict heart disease but either it are expensive or are not efficient to
calculate chance of heart disease in human. Early detection of cardiac diseases can decrease the mortality rate and
overall complications.

Prediction of this heart disease is regarded as one of the most important subject. So our primary objective in this project
is to develop a machine learning-based predictive model that can accurately assess the risk of heart disease in individuals.
Explore the heart disease datasets using exploratory data analysis (EDA) and to design the system using the Machine
Learning model.To predict the future possibility of heart disease by implementing the Logistic Regression
algorithm(Which is highly accurate). This model will utilize a diverse set of patient attributes and historical health data
to make reliable predictions.

III. METHODOLOGY

The implementation of the project has been carried out in a step-by-step manner. A detailed description of each module
is given below and it is followed by an introduction to the technologies used in implementing the project.

The working of the system starts with the collection of data and selecting the important attributes. Then the required data
is preprocessed into the required format. The data is then divided into two parts training and testing data. The algorithms
are applied and the model is trained using the training data. The accuracy of the system is obtained by testing the system
using the testing data. This system is implemented using the following modules.

1.) Collection of Dataset
2.) Selection of attributes
3.) Data Pre-Processing
4.) Balancing of Data

5.) Disease Prediction

Collection of dataset :
Initially, we collect a dataset for our heart disease prediction system. After the collection of the dataset, we split the
dataset into training data and testing data. The training dataset is used for prediction model learning and testing data is
used for evaluating the prediction model. For this project, 70% of training data is used and 30% of data is used for testing.
The dataset used for this project is Heart Disease UCI. The dataset consists of 76 attributes; out of which, 14 attributes
are used for the system.
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Prepared data

Training data Test data

Model Model
learning validation

Machine learning

Selection of attributes:

Attribute or Feature selection includes the selection of appropriate attributes for the prediction system. This is used to
increase the efficiency of the system. Various attributes of the patient like gender, chest pain type, fasting blood pressure,
serum cholesterol, exang, etc are selected for the prediction. The Correlation matrix is used for attribute selection for this
model.
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Pre-processing of Data :

Data pre processing is an important step for the creation of a machine learning model. Initially, data may not be clean or
in the required format for the model which can cause misleading outcomes. In pre-processing of data, we transform data
into our required format. It is used to deal with noises, duplicates, and missing values of the dataset. Data preprocessing
has the activities like importing datasets, splitting datasets, attribute scaling, etc.

Pre processing of data is required for improving the accuracy of the model.

Data
Integration
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Balancing of Data:

Sampling

(a) Under Sampling:

In Under Sampling, dataset balance is done by the reduction of the size of the ample class.

This process is considered when the amount of data is adequate. (b) Over Sampling: In Over Sampling, dataset balance
is done by increasing the size of the scarce samples.This process is considered when the amount of data is inadequate.

Prediction of Disease:
Machine learning algorithm like Logistic Regression, is used for classification. This algorithm that gives the highest
accuracy is used for heart disease prediction.

IV. EXPERIMENTAL RESULTS
After performing the machine learning approach for training and testing we find that accuracy of the Logistic Regression
is better compared to other algorithms. Accuracy is calculated with the support of the confusion matrix of the algorithm,

here the number count of TP, TN, FP, FN is given and using the equation of accuracy, value has been calculated and it
is concluded that extreme gradient boosting is best with 85% accuracy

Distribution of Target

160

140 A

120

100 A

B s

60

target

IJIRSET©2024 | An 1ISO 9001:2008 Certified Journal | 11665



ﬂ:‘gﬁ International Journal of Innovative Research of
[FII:X-J3j Science, Engineering and Technology (IJIRSET)

|www.iiirset.com | A Monthly Peer Reviewed & Referred Journal | e-ISSN: 2319-8753; p-ISSN: 2347-6710|
|Volume 13, Issue 6, June 2024

|DOI: 10.15680/IJIRSET.2024.1306187|

age

sex

- 08

cho!l westbps c¢p

sdope oldpeak exang thalach restecg fbs

<@

]
&
%
£
3
ge X @ trestbps  chol s restecg thalach exang oidpeak  siope @ thal target
> = (& i v Bl Arcy streamilit.opg T}
x

Heart Disease Prediction using ML
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V. CONCLUSION

Heart diseases are a major killer in India and throughout the world, application of promising technology like machine
learning to the initial prediction of heart diseases will have a profound impact on society. The early prognosis of heart
disease can aid in making decisions on lifestyle changes in high-risk patients and in turn reduce the complications, which
can be a great milestone in the field of medicine. The number of people facing heart diseases is on a raise each year. This
prompts for its early diagnosis and treatment. The utilization of suitable technology support in this regard can prove to
be highly beneficial to the medical fraternity and patients.

After performing the machine learning approach for training and testing we find that accuracy of the Logistic Regression
is better compared to other algorithms. Accuracy is calculated with the support of the confusion matrix of each algorithm,
here the number count of TP, TN, FP, FN is given and using the equation of accuracy, value has been calculated and it
is concluded that logistic Regression is best with 85% accuracy.

Finally comparing the results We get that accuracy of logistic Regression is about 85% . Heart diseases are one of the
major concerns of society and the number of people affected by these diseases is increasing day by day and it is important
to find a solution so with the help of data analytics and machine learning models ,we can determine these diseases and
have a better chance of treating it.
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