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KLASIFIKASI RISIKO PENYAKIT KARDIOVASKULAR
BERDASARKAN FAKTOR DEMOGRAFIS, KLINIS, DAN GAYA
HIDUP MENGGUNAKAN DEEP NEURAL NETWORK

Abstrak

Cardiovascular Disease (CVD) merupakan salah satu penyvebab utama kematian di dunia
sehingga diperlukan metode klasifikasi risiko vang akurat, namun proses klasifikasi sering
terkendala oleh ketidakseimbangan distribusi kelas vang menvebabkan model cenderung
memprediksi kelas mayoritas. Penelitian ini bertujuan mengkiasifikasikan tingkat risiko
penvakit kardiovaskular menggunakan metode Deep Neural Network (DNN) dengan
penerapan Synthetic Minority Oversampling Technique (SMOTE) pada dataset berjumlah
1.529 data. Dataset diproses melalui tahapan preprocessing, pembagian data dengan
rasio 80:10:10, pelatihan model, dan evaluasi menggunakan accuracy, precision, recall,
serta Fl-score. Hasil penelitian menunjukkan bahwa model DNN tanpa SMOTE
memperoleh accuracy sebesar 77.12%, precision sebesar 76.13%, recall sebesar 77.12%,
dan Fl-score sebesar 75.83%, sedangkan model DNN dengan SMOTE memperoleh
accuracy sebesar 99.35%, precision sebesar 99.37%, recall sebesar 99.35%, dan F1-score
sebesar 99.35%. Konfigurasi model terbaik menggunakan arsitektur neuron 16-32-64,
learning rate 0,001, batch size 64, 80 epoch, dan 20 fitur, sehingga kombinasi DNN dan
SMOTE terbukti mampu meningkatkan performa klasifikasi risiko penvakit kardiovaskular
pada dataset dengan distribusi kelas yang tidak seimbang.

Kata kunci: Cardiovascular Disease, Deep Neural Network, SMOTE, Klasifikasi
Multikelas, Machine Learning.

Abstract

Cardiovascular Disease (CVD) is one of the leading causes of death worldwide, making
accurate risk classification essential. However, the classification process is often
challenged by class imbalance, which causes models to be biased toward predicting the
majority class. This study aims to classify cardiovascular disease risk levels using the
Deep Neural Network (DNN) method combined with the Synthetic Minority Over-sampling
Technique (SMOTE) on a dataset consisting of 1,529 records. The dataset was processed
through preprocessing, data splitting with an 80:10:10 ratio, model training, and
evaluation using accuracy, precision, recall, and F1-score. The results show that the DNN
model without SMOTE achieved an accuracy of 77.12%, precision of 76.13%, recall of
77.12%, and Fl-score of 75.83%, while the DNN model with SMOTE achieved an
accuracy of 99.35%, precision of 99.37%, recall of 99.35%, and F1-score of 99.35%. The
best-performing model emploved a 16-32-64 neuron architecture, a learning rate of 0.001,
a batch size of 64, 80 epochs, and 20 features. These findings demonstrate that the
combination of DNN and SMOTE effectively improves the performance of cardiovascular
disease risk classification on datasets with imbalanced class distributions.

Keywords: Cardiovascular Disease, Deep Neural Network, SMOTE, Multiclass
Classification, Machine Learning.
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