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INTISARI

Diabetes melitus merupakan salah satu penyakit kronis dengan prevalensi
tinggi yang dapat menimbulkan berbagai komplikasi serius apabila tidak terdeteksi
sejak dini. Penerapan machine learning dalam deteksi diabetes sering menghadapi
permasalahan ketidakseimbangan kelas (class imbalance), di mana jumlah data
penderita diabetes jauh lebih sedikit dibandingkan data non-diabetes, sehingga
menurunkan kemampuan model dalam mengenali kelas minoritas. Penelitian ini
bertujuan untuk menganalisis efektivitas teknik SMOTE-ENN (Synthetic Minority
Over-sampling Technique with Edited Nearest Neighbors) dalam menangani
ketidakseimbangan kelas serta membandingkan kinerja beberapa algoritma
machine learning dalam mendeteksi penyakit diabetes. Dataset yang digunakan
adalah Behavioral Risk Factor Surveillance System (BRFSS) tahun 2015 yang
terdiri dari 253.680 data dengan 22 variabel indikator kesehatan. Tahapan
penelitian meliputi preprocessing data, penerapan SMOTE-ENN, pelatihan model
menggunakan algoritma Logistic Regression, K-Nearest Neighbors, Random
Forest, dan XGBoost, serta evaluasi model menggunakan metrik accuracy,
precision, recall, F1-score, dan AUC-ROC. Hasil penelitian menunjukkan bahwa
penerapan SMOTE-ENN mampu meningkatkan performa model dalam mendeteksi
kelas minoritas diabetes. Berdasarkan hasil evaluasi, algoritma Random Forest
memberikan performa terbaik dengan nilai akurasi sebesar 95,85%, sehingga
dinilai paling efektif dalam mendeteksi penyakit diabetes. Model terbaik
selanjutnya diimplementasikan dalam bentuk aplikasi web berbasis Flask untuk

membantu prediksi risiko diabetes secara interaktif.

Kata kunci: Diabetes Melitus, Machine Learning, SMOTE-ENN, Random
Forest, Klasifikasi.
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ABSTRACT

Diabetes mellitus is a chronic disease with high prevalence that can cause
various serious complications if not detected early. The application of machine
learning in diabetes detection often overcomes the problem of class imbalance,
where the number of data of diabetics is much less than the data of non-diabetics,
thus reducing the model's ability to recognize minority classes. This study aims to
analyze the effectiveness of the SMOTE-ENN (Synthetic Minority Over-sampling
Technique with Edited Nearest Neighbors) technique in handling class performance
and compare the performance of several machine learning algorithms in detecting
diabetes. The dataset used is the Behavioral Risk Factor Surveillance System
(BRFSS) in 2015 which consists of 253,680 data with 22 health indicator variables.
The research stages include data preprocessing, application of SMOTE-ENN,
model training using the Logistic Regression, K-Nearest Neighbors, Random
Forest, and XGBoost algorithms, as well as model evaluation using accuracy,
precision, recall, F1-score, and AUC-ROC metrics. The results showed that the
application of SMOTE-ENN improved the model's performance in detecting
minority diabetes classes. Based on the evaluation, the Random Forest algorithm
performed best with an accuracy of 95.85%, making it the most effective in
detecting diabetes. The best model was then implemented in a Flask-based web

application to assist with interactive diabetes risk prediction.

Keyword: Diabetes Mellitus, Machine Learning, SMOTE-ENN, Random Forest,

Classification.
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