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INTISARI

Penyakit jantung merupakan salah satu penyebab utama kematian dengan angka
prevalensi yang terus meningkat dan berdampak signifikan terhadap kualitas hidup
masyarakat serta beban sistem kesehatan. Keterlambatan dalam mendeteksi risiko
penyakit jantung menyebabkan penanganan medis sering dilakukan pada tahap
lanjut, sehingga diperlukan pendekatan prediktif yang mampu mengidentifikasi
risiko secara dini dan akurat berbasis data klinis dan demografis. Penelitian ini
bertujuan untuk merancang dan mengimplementasikan model Hybrid Gradient
Boosting berbasis  kombinasi algoritma XGBoost dan LightGBM guna
mengoptimalkan performa prediksi risiko penyakit jantung. Tahapan penelitian
meliputi pengumpulan dataset Heart Attack Indonesia, preprocessing data,
exploratory data analysis (EDA), feature engineering, pembagian data latih dan data
uji, pelatihan model XGBoost dan LightGBM, serta evaluasi kinerja model
menggunakan metrik akurasi, precision, recall, dan F1-score. Selain itu, dilakukan
cross-validation untuk menguji kemampuan generalisasi model serta analisis
feature importance dan SHAP untuk meningkatkan interpretabilitas model. Hasil
penelitian menunjukkan bahwa pendekatan Hybrid Gradient Boosting mampu
menghasilkan performa prediksi yang optimal, stabil, dan memiliki kemampuan
generalisasi yang baik. Variabel usia, tekanan darah, kadar kolesterol, dan indeks
massa tubuh (BMI) terbukti berpengaruh signifikan terhadap risiko penyakit
jantung. Penelitian ini berkontribusi dalam pengembangan model prediksi yang
akurat dan dapat diinterpretasikan, serta dapat dimanfaatkan oleh tenaga medis,
institusi kesehatan, dan peneliti sebagai alat bantu pengambilan keputusan dan

pengembangan sistem pendukung diagnosis penyakit jantung.

Kata kunci: penyakit jantung, hybrid gradient boosting, XGBoost, LightGBM,

prediksi risiko.
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ABSTRACT

Heart disease is one of the leading causes of death, with a continuously
increasing prevalence that significantly affects public quality of life and imposes a
substantial burden on healthcare systems. Delays in early risk detection often result
in medical treatment being conducted at advanced stages of the disease. Therefore,
a predictive approach is required to accurately and reliably identify the risk of
heart disease at an early stage based on clinical and demographic data. This study
aims to design and implement a Hybrid Gradient Boosting model based on a
combination of XGBoost and LightGBM algorithms to optimize the performance of
heart disease risk prediction. The research methodology includes data collection
from the Heart Attack Indonesia dataset, data preprocessing, exploratory data
analysis (EDA), feature engineering, data partitioning into training and testing
sets, model training using XGBoost and LightGBM, and performance evaluation
using accuracy, precision, recall, and F1-score metrics. Cross-validation is also
applied to assess the generalization capability of the proposed model, while feature
importance analysis and SHAP are utilized to enhance model interpretability. The
results demonstrate that the Hybrid Gradient Boosting approach achieves optimal
and stable predictive performance with good generalization ability. Variables such
as age, blood pressure, cholesterol levels, and body mass index (BMI) are shown
to have a significant influence on heart disease risk. This study contributes to the
development of accurate and interpretable predictive models and can be utilized by
healthcare professionals, medical institutions, and researchers as a decision-

support tool for heart disease risk assessment.

Keyword: heart disease, hybrid gradient boosting, XGBoost, LightGBM, risk

prediction.
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