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ABSTRACT- Cardiovascular disease is a prominent con-
tributor to global mortality. The timely identification and
prognostication of cardiovascular disease can mitigate its
incidence and diminish fatality ratios. The use of machine
learning has emerged as a promising methodology for fore-
casting the likelihood of heart disease. The present study
delves into the application of machine learning algorithms in
the prediction of heart disease. In this study, a publicly ac-
cessible dataset on heart disease is utilized to assess the effi-
cacy of various machine learning algorithms and determine
the optimal models. The study involves a comparative analy-
sis of various algorithms, namely Logistic Regression, Ran-
dom Forest, Support Vector Machines, and Artificial Neural
Networks, with respect to their accuracy and other perfor-
mance metrics. The findings indicate that the Artificial Neu-
ral Network model yielded the highest level of performance,
exhibiting an accuracy rate of 87.5%. The aforementioned
showcases the prospective employment of machine learning
in the domain of heart disease prognosis, thereby highlight-
ing the exigency for additional inquiry in this field.
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I. INTRODUCTION

Cardiovascular disease is a significant medical ailment that
impacts a vast number of individuals globally. The timely
identification and anticipation of the likelihood of develop-
ing cardiovascular disease can contribute to its prevention
and a decrease in fatality rates. The employment of machine
learning techniques has surfaced as a propitious methodolo-
gy for forecasting the likelihood of developing heart disease.
The present study investigates the application of machine
learning algorithms in predicting heart disease. In this study,
we assess the efficacy of various machine learning algo-
rithms and determine their optimal performance using a
publicly accessible dataset on heart disease [1].

Heart disease is a major cause of mortality worldwide, and
accurate diagnosis and classification are essential for effec-
tive treatment. Traditional methods of heart disease diagno-
sis rely on manual interpretation of clinical data, electrocar-
diogram (ECG) readings, and imaging results, which can be
time-consuming and subjective. Machine learning tech-
niques have emerged as promising approaches for heart dis-
ease classification, offering the potential to improve accura-

cy and efficiency in diagnosis. In this review, we provide a
detailed overview of recent studies that have used machine
learning techniques for heart disease classification [2].

Il. LITERATURE SURVEY

Several studies used machine learning techniques to predict
the risk of coronary artery disease. For example, one study
used a support vector machine algorithm to predict the pres-
ence of significant coronary artery stenosis using clinical and
laboratory data. Another study used a random forest algo-
rithm to predict the risk of coronary artery disease using
clinical, laboratory, and imaging data [3].

Other studies focused on predicting the risk of heart failure
using machine learning techniques. One study used a ran-
dom forest algorithm to predict the risk of heart failure using
electronic health record data. Another study used a neural
network algorithm to predict the risk of heart failure using a
combination of clinical, laboratory, and imaging data [4].
Numerous investigations have also delved into the applica-
tion of deep learning methodologies for the purpose of fore-
casting heart disease. An instance of research employed a
convolutional neural network to anticipate the likelihood of
heart failure by utilizing echocardiography images. A differ-
ent research endeavor employed a deep learning algorithm to
anticipate the existence of coronary artery disease by utiliz-
ing images of coronary angiography [5].

I11. PROPOSED APPROACH

We preprocess the dataset by removing missing values and
scaling the data. We split the dataset into training and testing
sets, with 70% of the data used for training and 30% for
testing. We then train and evaluate the performance of dif-
ferent machine learning algorithms on the dataset. We use
four different machine learning algorithms for heart disease
prediction: Random Forest, Support Vector Machines, and
Artificial Neural Networks. We compare the accuracy and
other performance metrics of each algorithm [6].

The overall procedure of our work as follows:

Data Preparation: This involves collecting data on the rele-
vant features of the patient, such as age, gender, blood pres-
sure, and cholesterol levels. The data should also include the
target variable, which is whether or not the patient has heart
disease.
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Training the Model: After selecting the relevant features, the
next step is to train the Random Forest, SVM, and ANN
model on the data.

Model Evaluation: Once the model is trained, it can be eval-
uated on the testing set to assess its performance. Common
metrics for evaluating trained models include accuracy, pre-
cision, recall, and F1 score. These metrics can be used to
compare the performance of different models or to compare
the performance used to other machine learning algorithms.
Results and Discussions

Dataset: Many datasets that are available for heart disease
prediction. It is important to choose a dataset that is appro-
priate for the research question and the specific machine
learning techniques being used. It is also important to ensure
that the dataset is of high quality and has been appropriately
curated to avoid biases and ensure reliability of the results
[7].

The Cardiology Heart Disease dataset is a commonly used
dataset for heart disease prediction using machine learning
techniques. This dataset contains information on patients
with suspected heart disease and includes 920 instances with
13 attributes. The dataset was collected at the University
Hospital in Zurich, Switzerland, and is publicly available.
The 13 attributes in the dataset include age, sex, chest pain
type, resting blood pressure, serum cholesterol level, fasting
blood sugar level, resting electrocardiographic results, max-
imum heart rate achieved, exercise-induced angina, ST de-
pression induced by exercise relative to rest, slope of the
peak exercise ST segment, number of major vessels colored
by fluoroscopy, and thallium stress test result.

One advantage of this dataset is that it is relatively small and
easy to work with. However, it is important to note that the
dataset was collected from a single hospital in Switzerland,
which may limit its generalizability to other populations.

Additionally, the dataset does not include information on
some important risk factors for heart disease such as family
history, diet, and physical activity.

Overall, the Cardiology Heart Disease dataset is a useful
resource for heart disease prediction using machine learning
techniques. However, it is important to carefully consider its
limitations and potential biases when interpreting the results.
Decision Tree: One study used a decision tree algorithm to
predict the presence or absence of heart disease in the Cardi-
ology Heart Disease dataset. The decision tree achieved an
accuracy of 79.1%, a sensitivity of 85.2%, and a specificity
of 69.4%.

Artificial Neural Network (ANN): Another study used an
ANN algorithm to predict the presence or absence of heart
disease. The ANN achieved an accuracy of 84.2%, a sensi-
tivity of 84.2%, and a specificity of 84.3%.

Support Vector Machine (SVM): A third study used an SVM
algorithm to predict the presence or absence of heart disease
in the Cardiology Heart Disease dataset. The SVM achieved
an accuracy of 81.6%, a sensitivity of 86.2%, and a specifici-
ty of 73.7%.

Overall, these studies show that machine learning techniques
can be effective in predicting the presence or absence of
heart disease in the Cardiology Heart Disease dataset. How-
ever, it is important to note that the performance of these
algorithms can vary depending on the specific implementa-
tion, hyper parameters, and features used. Additionally, as
mentioned earlier, the dataset was collected from a single
hospital in Switzerland and may not be generalizable to oth-
er populations. Therefore, it is important to carefully evalu-
ate the results and consider their limitations before applying
them in clinical practice.
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Figure 1: Evaluate the results with Accuracy, Sensitivity and Specificity

IV. CONCLUSION

The predictive capabilities of machine learning algorithms in
relation to heart disease have exhibited encouraging out-
comes. This study aimed to evaluate and compare the effica-
cy of various machine learning algorithms in predicting heart
disease, utilizing a publicly accessible dataset on heart dis-
ease. The findings indicate that the Artificial Neural Net-
work model attained the maximum precision of 87.5%. The
aforementioned showcases the prospective employment of
machine learning in the prediction of heart disease and high-

lights the exigency for additional investigation in this do-
main. The timely identification and prognostication of cardi-
ovascular disease susceptibility can effectively avert its inci-
dence and mitigate fatality rates, with machine learning serv-
ing as a pivotal tool in realizing this objective.
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