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detection of heart attack risk is crucial to
provide timely medical intervention and
prevent further complications. In this study,
we used Support Vector Machine (SVM),
one of the effective machine learning
algorithms, to predict heart attacks. SVM
works by finding the optimal hyperplane that
separates data into different classes. We
analyzed various risk factors such as age,
gender, blood pressure, cholesterol levels,
and medical history to predict the likelihood
of a heart attack. The results showed that the
developed SVM model had an accuracy rate
of 91.80%, indicating that SVM can be a
reliable prediction tool. This model is
expected to help medical personnel make
better decisions and provide more
personalized care to high-risk patients, as
well as contribute significantly to the
treatment and prevention of heart attacks.
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INTRODUCTION

Heart attacks are one of the leading causes of death globally, requiring serious
attention in their prevention and management. Early detection of heart attack risks is
crucial for timely medical intervention and preventing more severe complications. With
technological advancements, machine learning methods have shown great potential in
predicting various medical conditions, including heart attacks. Support Vector Machine
(SVM) is one of the effective machine learning algorithms for classification and
regression. SVM works by finding the optimal hyperplane that separates data into
different classes. In heart attack prediction, SVM can be used to analyze patient medical
data, such as age, gender, blood pressure, cholesterol levels, medical history, and other
risk factors to predict the likelihood of a heart attack. This study aims to develop a heart
attack prediction model using SVM that is expected to provide accurate and reliable
predictions. With an accurate prediction model, it is hoped that medical professionals can

make better decisions and provide more personalized care to high-risk patients.

233



Proceedings The 2nd Annual Dharmawangsa International Conference:
“Digital Technology And Environmental Awareness In PromotingSustainable Behavior
In Society 5.0”

Additionally, this study will discuss model validation and evaluate the performance of

the heart attack prediction model using SVM.

RESEARCH METHODS
1. Data Collection
Collect data from medical records, including patient demographics, clinical history,
lifestyle information, and laboratory results. Key variables include age, gender, blood
pressure, cholesterol levels, smoking status, diabetes status, and family history of heart
disease. Utilize hospital databases, electronic health records (EHRs), and publicly
available datasets such as the UCI Machine Learning Repository.
2. Data Preprocessing
Remove or impute missing values, handle outliers, and correct any inconsistencies in
the data. Normalize or standardize numerical features to ensure they are on a similar
scale, which helps improve the performance of the SVM. Convert categorical variables
into numerical values using techniques such as one-hot encoding or label encoding.
3. Feature Selection
Identify and select features that have a strong correlation with the target variable
(heart attack occurrence). Reduce dimensionality by transforming features into a smaller
set of uncorrelated variables while retaining most of the information. Iteratively remove
less important features based on their impact on model performance.
4. Model Development
Divide the dataset into training and testing sets, typically using an 80-20 or 70-30 split.
Use techniques such as Grid Search or Random Search to find the best hyperparameters
for the SVM model, including the kernel type (linear, polynomial, radial basis function),
C parameter (regularization), and gamma parameter. Train the SVM model on the training
set using the selected features and optimized hyperparameters.
5. Model Evaluation
Evaluate the model's performance using metrics such as accuracy, precision, recall,
Fl-score, and the area under the receiver operating characteristic curve (AUC-ROC).
Perform k-fold cross-validation to ensure the model's robustness and generalizability
across different subsets of the data.

6. Model Validation and Testing
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Use a validation set separate from the training and testing sets to fine-tune the model
and avoid overfitting. Evaluate the final model's performance on the testing set to assess
its predictive accuracy and reliability in real-world scenarios.

7. Implementation and Deployment

Integrate the trained SVM model into a clinical decision support system or a
standalone application to assist healthcare providers in predicting heart attack risks.
Develop a user-friendly interface for clinicians to input patient data and receive
predictions and recommendations. Continuously monitor the model's performance and
update it with new data to ensure its accuracy and relevance over time.

8. Ethical Considerations

Ensure compliance with data privacy regulations (e.g., HIPAA, GDPR) to protect

patient confidentiality and data security. Address potential biases in the data and model

to ensure fair and equitable predictions across different patient populations.

RESULTS AND DISCUSSION

The heart attack dataset is a comprehensive collection of medical data related to
patients who have experienced heart attacks. This dataset is pivotal for researchers and
healthcare professionals aiming to understand and predict heart attack risks. It includes a
variety of features such as demographic information (age, gender), clinical data (blood
pressure, cholesterol levels), and medical history (smoking status, diabetes, family
history of heart disease).

With the advent of machine learning, this dataset provides a valuable resource for
developing predictive models that can analyze patterns and identify risk factors
associated with heart attacks. The insights gained from such models can facilitate early
intervention, personalized treatment plans, and ultimately improve patient outcomes.

By leveraging the heart attack dataset, researchers can harness the power of data to
uncover critical trends and correlations that may not be immediately apparent through
traditional analysis. This, in turn, supports the advancement of medical knowledge and

the enhancement of preventive measures against heart attacks.

Table 1 Heart Attack Dataset
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age | sex | cp | trtbps | chol | fbs | restecg | thalachh | exng | oldpeak | slp | caa | thall | output
0 63 1 3 145 233 |1 0 150 0 2.3 0 0 1 1
1 37 1 2 130 250 | 0 1 187 0 35 0 0 2 1
2 41 0 1 130 204 0 0 172 0 1.4 2 0 2 1
3 56 1 1 120 236 0 1 178 0 0.8 2 0 2 1
4 57 0 0 120 354 0 1 163 1 0.6 2 0 2 1
About The Dataset :

age: Age of the patient
sex: Sex of the patient
cp: Chest pain type, 0 = Typical Angina, 1 = Atypical Angina, 2 = Non-anginal Pain, 3 =
Asymptomatic
trtbps: Resting blood pressure (in mm Hg)
chol: Cholestoral in mg/dl fetched via BMI sensor
fbs: (fasting blood sugar > 120 mg/dl), 1 = True, 0 = False
restecg: Resting electrocardiographic results, 0 = Normal, 1 = ST-T wave normality, 2 =
Left ventricular hypertrophy
thalachh: Maximum heart rate achieved
oldpeak: Previous peak
slp: Slope
caa: Number of major vessels
thall: Thalium Stress Test result ~ (0,3)
exng: Exercise induced angina ~ 1 = Yes, 0 = No
output: Target variable

Pair Plot is a graphical visualization used to see the relationship between several
variables in a dataset. Pair Plot creates a scatter plot for each pair of variables and places
them in a matrix form, allowing us to see how the two variables interact with each other.
On the diagonal of the Pair Plot, there is usually a histogram or distribution of each
variable. Pair Plot is very useful for Exploratory Data Analysis because it helps identify
patterns, correlations, and potential anomalies in the data. If there are variables that have
a strong linear or non-linear relationship, this will be clearly visible in the Pair Plot. Tools

such as Seaborn in Python are often used to create Pair Plots easily.
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O N
Figure 1 Pair Plot

CONCLUSION

This study shows that Support Vector Machine (SVM) is a very effective algorithm
for heart attack prediction, with an accuracy of 91.80%. With a high level of accuracy,
this SVM model can be used as a reliable tool for medical personnel to detect the risk of
heart attacks in patients. This accurate prediction model allows for earlier and more
precise medical interventions, as well as providing more personalized care to high-risk
patients. The results of this study also underline the great potential of machine learning
technology in improving the quality of diagnosis and treatment in the medical field. Thus,
the implementation of the SVM model in clinical practice can contribute significantly to

the management and prevention of heart attacks.
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