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INTISARI 

 

Penyakit jantung merupakan penyebab utama kematian global, dengan 

proyeksi WHO menunjukkan sekitar 20,5 juta kematian pada 2025 dan akan 

meningkat hingga 35,6 juta pada 2050 akibat faktor risiko seperti hipertensi, pola 

makan buruk, dan kurang olahraga. Di Indonesia, prevalensi penyakit jantung terus 

meningkat, dengan data BPJS Kesehatan mencatat beban biaya katastropik tertinggi 

mencapai puluhan triliun rupiah per tahun, serta tren naik dari 0,5% (2013) menjadi 

1,5% (2018) berdasarkan Riskesdas. Tantangan diagnosis dini dan analisis data 

medis besar mendorong pemanfaatan machine learning untuk prediksi akurat. 

Penelitian ini membandingkan performa tiga algoritma machine learning 

Logistic Regression, Random Forest, dan XGBoost dalam klasifikasi penyakit 

jantung menggunakan dataset publik dari Kaggle dengan 1048 baris. Proses 

meliputi cleaning data, seleksi fitur dengan SelectKBest (menghapus cholesterol 

karena skor rendah), standarisasi, splitting data (80:20 dengan stratify), pemodelan, 

serta optimalisasi hyperparameter menggunakan GridSearchCV. 

Hasil menunjukkan bahwa Random Forest dan XGBoost mencapai nilai 

ROC-AUC tertinggi 0.90 setelah tuning, dengan peningkatan signifikan 

dibandingkan tanpa tuning, sementara Logistic Regression berada di 0.84. Fitur 

paling berpengaruh adalah ST slope, chest pain type, dan exercise angina. Random 

Forest direkomendasikan sebagai model terbaik karena keseimbangan akurasi, 

stabilitas, dan kemampuan diskriminasi. Penelitian ini memberikan kontribusi 

untuk deteksi dini penyakit jantung berbasis data publik, dengan saran 

pengembangan menggunakan dataset lokal Indonesia dan integrasi ke sistem 

kesehatan. 

 

Kata kunci: GridSearchCV, Machine Learning, Random Forest, Logistic 

Regression, XGBoost. 
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ABSTRACT 

 

Heart disease is the leading cause of global death, with WHO projections 

indicating approximately 20.5 million deaths in 2025 and rising to 35.6 million by 

2050 due to risk factors such as hypertension, poor diet, and lack of exercise. In 

Indonesia, the prevalence of heart disease continues to rise, with BPJS health data 

recording the highest catastrophic cost burden reaching tens of trillions of rupiah 

per year, and an upward trend from 0.5% (2013) to 1.5% (2018) based on 

Riskesdas. The challenges of early diagnosis and big medical data analysis 

encourage the use of machine learning for accurate predictions. 

This study compares the performance of three machine learning algorithms 

Logistic Regression, Random Forest, and XGBoost in classifying heart disease 

using a public dataset from Kaggle with 1048 rows. The process includes data 

cleaning, feature selection with SelectKBest (removing cholesterol due to its low 

score), standardization, data splitting (80:20 with stratify), modeling, and 

hyperparameter optimization using GridSearchCV. 

The results show that Random Forest and XGBoost achieved the highest 

ROC-AUC value of 0.90 after tuning, with a significant improvement compared to 

without tuning, while Logistic Regression was at 0.84. The most influential features 

were ST slope, chest pain type, and exercise angina. Random Forest was 

recommended as the best model due to its balance of accuracy, stability, and 

discrimination ability. This study contributes to early detection of heart disease 

based on public data, with suggestions for development using local Indonesian 

datasets and integration into the health system. 

 

Keyword: GridSearchCV, Machine Learning, Random Forest, Logistic 

Regression, XGBoost.


