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ABSTRAK 

Penyakit menular seperti Demam Berdarah Dengue (DBD), Tuberkulosis (TBC), 

dan Diare menjadi tantangan serius bagi kesehatan masyarakat di Kabupaten 

Bekasi, dengan jumlah kasus yang cenderung meningkat setiap tahun. Peningkatan 

kasus ini memerlukan sistem prediksi berbasis data untuk mengantisipasi lonjakan 

di masa mendatang dan mendukung pengambilan keputusan yang efektif oleh 

Dinas Kesehatan. Penelitian ini menjawab kebutuhan tersebut dengan membangun 

model prediksi jumlah kasus per kecamatan menggunakan algoritma Decision Tree 

Regression berdasarkan data sekunder dari tahun 2020 hingga 2023 yang diperoleh 

dari Dinas Kesehatan Kabupaten Bekasi, Badan Pusat Statistik (BPS), dan Badan 

Meteorologi, Klimatologi, dan Geofisika (BMKG), yang mencakup variabel kasus 

penyakit, demografi, dan lingkungan. Metodologi penelitian yang digunakan 

adalah Cross Industry Standard Process for Data Mining (CRISP-DM), Model ini 

dibangun menggunakan library Scikit-learn dalam bahasa pemrograman Python 

dan diimplementasikan dalam sebuah aplikasi web dengan arsitektur hibrida (PHP 

& Python/Flask). Sistem ini menyediakan antarmuka bagi admin untuk mengelola 

dataset, melakukan pelatihan ulang model, serta memperoleh hasil prediksi secara 

interaktif, lengkap dengan klasifikasi risiko dan rekomendasi penanganan. Hasil 

pengujian dengan metode Hold-out Validation menunjukkan kinerja model yang 

sangat akurat. Hal ini dibuktikan dengan perolehan nilai metrik R-squared (R²) 

untuk model TBC sebesar 0.9130, model DBD sebesar 0.8805, dan model Diare 

sebesar 0.8228. Nilai-nilai ini membuktikan keandalan model dalam menjelaskan 

variasi data aktual. Kesimpulannya, sistem prediksi yang dihasilkan menawarkan 

keunggulan signifikan dengan menyediakan prediksi kuantitatif yang objektif, 

menjadi alat bantu yang lebih cepat dan terukur bagi Dinas Kesehatan Kabupaten 

Bekasi dalam menyusun kebijakan preventif. 

Kata Kunci: Decision Tree Regression, Prediksi Penyakit, Machine Learning, 

Kesehatan Masyarakat, Kabupaten Bekasi. 

 

 

 

 

 

 

 

 

 

 



 

x 

 

DAFTAR ISI 

 

LEMBAR MONITORING BIMBINGAN ............................................................. ii 

LEMBAR PERBAIKAN REVISI ......................................................................... iv 

LEMBAR PERNYATAAN .................................................................................... v 

LEMBAR PENGUJI SKRIPSI .............................................................................. vi 

LEMBAR PENGESAHAN .................................................................................. vii 

KATA PENGANTAR ......................................................................................... viii 

ABSTRAK ............................................................................................................. ix 

DAFTAR ISI ........................................................................................................... x 

DAFTAR TABEL ............................................................................................... xvii 

DAFTAR GAMBAR ......................................................................................... xviii 

DAFTAR LAMPIRAN ......................................................................................... xx 

BAB I PENDAHULUAN ....................................................................................... 1 

1.1 Latar Belakang .............................................................................................. 1 

1.2 Rumusan Masalah ......................................................................................... 4 

1.3 Batasan Masalah ............................................................................................ 5 

1.4 Tujuan Dan Manfaat Penelitian .................................................................... 5 

1.4.1 Tujuan Penelitian ................................................................................... 5 

1.4.2 Manfaat Penelitian ................................................................................. 6 

1.5 Metode Penelitian .......................................................................................... 6 

1.5.1 Metode PengumpulanData ..................................................................... 6 

1.5.2 Metode Pengembangan Sistem .............................................................. 7 



 

xi 

 

1.5.3 Metode Analisis Data ............................................................................. 8 

BAB II LANDASAN TEORI ............................................................................... 12 

2.1 Tinjauan Pustaka ......................................................................................... 12 

2.1.1 Kesehatan Masyarakat dan Penyakit Menular ..................................... 12 

2.1.1.1 Definisi dan Karakteristik Demam Berdarah Dengue (DBD) ...... 13 

2.1.1.2 Definisi dan Karakteristik TBC .................................................... 14 

2.1.2 Machine Learning ................................................................................ 15 

2.1.3 Data Mining ......................................................................................... 16 

2.1.4 Prediksi ................................................................................................. 17 

2.1.5 Algoritma Decision Tree Regression ................................................... 17 

2.1.6 CRISP-DM (Cross Industry Standard Process for Data Mining) ........ 19 

2.1.7 Perbedaan Konseptual Regresi dan Decision Tree Regression ........... 20 

2.1.8 Pemodelan UML .................................................................................. 21 

2.1.8.1 Use Case Diagram ......................................................................... 21 

2.1.8.2 Diagram Aktivity .......................................................................... 22 

2.1.8.3 Sequence Diagram ........................................................................ 23 

2.1.9 Database dan DBMS ............................................................................ 24 

2.1.9.1 SQL (Structured Query Language) ............................................... 24 

2.1.9.2 MySQL .......................................................................................... 25 

2.1.9.3 XAMPP ......................................................................................... 25 

2.1.10 Software Dan Pemrograman Terkait .................................................. 26 

2.1.10.1 Editor Jupyter .............................................................................. 26 

2.1.10.2 Bahasa Pemrograman Python dan Library Terkait ..................... 27 



 

xii 

 

2.1.10.3 Library Scikit-learn ..................................................................... 28 

2.1.10.4 Bahasa Pemrograman PHP ......................................................... 29 

2.2 Kajian Penelitian Terdahulu ........................................................................ 29 

2.2.1 Paper 1 .................................................................................................. 29 

2.2.1.1 Tujuan Penelitian .......................................................................... 30 

2.2.1.2 Metodologi Yang Digunakan ........................................................ 31 

2.2.1.3 Temuan Utama .............................................................................. 31 

2.2.1.4 Kesimpulan penelitian ................................................................... 32 

2.2.2 Paper 2 .................................................................................................. 32 

2.2.2.1 Tujuan Penelitian .......................................................................... 33 

2.2.2.2 Metodologi Yang Digunakan ........................................................ 33 

2.2.2.3 Temuan Utama .............................................................................. 34 

2.2.2.4 Kesimpulan Penelitian .................................................................. 34 

2.2.3 Paper 3 .................................................................................................. 35 

2.2.3.1 Tujuan Penelitian .......................................................................... 35 

2.2.3.2 Metodologi Yang Digunakan ........................................................ 36 

2.2.3.3 Temuan Utama .............................................................................. 36 

2.2.3.4 Kesimpulan Penelitian .................................................................. 37 

2.2.4 Paper 4 .................................................................................................. 37 

2.2.4.1 Tujuan Penelitian .......................................................................... 38 

2.2.4.2 Metodologi Yang Digunakan ........................................................ 38 

2.2.4.3 Temuan Utama .............................................................................. 38 

2.2.4.4 Kesimpulan ................................................................................... 39 



 

xiii 

 

2.2.5 Paper 5 .................................................................................................. 39 

2.2.5.1 Tujuan Penelitian .......................................................................... 40 

2.2.5.2 Metodologi Yang Digunakan ........................................................ 40 

2.2.5.3 Temuan Utama .............................................................................. 41 

2.2.5.4 Kesimpulan Penelitian .................................................................. 42 

BAB III METODOLOGI PENELITIAN.............................................................. 43 

3.1 Rancangan Dasar Penelitian ........................................................................ 43 

3.1.1 Bidang dan Jenis Penelitian ................................................................. 43 

3.1.2 Lokasi Penelitian .................................................................................. 43 

3.1.3 Jadwal Tahapan Penelitian ................................................................... 44 

3.2 Rancangan Metodologi Penelitian .............................................................. 44 

3.2.1 Perancangan UML ............................................................................... 45 

3.2.1.1 Use Case Diagram ......................................................................... 45 

3.1.1.2 Aktivity Diagram .......................................................................... 48 

3.2.2 Perancangan Struktur Database............................................................ 55 

3.2.2.2 Tabel Historical_Data ................................................................... 56 

3.2.2.3 Tabel Data Predictions_Summary................................................. 57 

3.2.2.4 Tabel Prediction_Details ............................................................... 57 

3.2.2.5 Tabel Data Recommendation_rules .............................................. 58 

3.2.2.6 Tabel Hasil_Pelatihan ................................................................... 59 

3.2.2.10 Struktur Relasi Database ............................................................. 59 

3.2.3 Perancangan Interface Aplikasi............................................................ 61 

3.2.3.1 Rancangan Halaman Login ........................................................... 61 



 

xiv 

 

3.2.3.2 Rancangan Halaman Dashboard ................................................... 62 

3.2.3.3 Rancangan Halaman Upload Data ................................................ 62 

3.2.3.4 Rancangan Halaman Prediksi ....................................................... 63 

3.2.3.5 Rancangan Halaman Form input Prediksi..................................... 63 

3.2.3.6 Rancangan Halaman Klasifikasi Tingkat Kasus ........................... 64 

3.2.3.7 Rancangan Halaman Rekomendasi Penanganan .......................... 64 

3.2.3.8 Rancangan Halaman Cetak Hasil Prediksi .................................... 65 

3.2.4 Perancangan flowchart algoritma ......................................................... 65 

3.2.5 Analisa Tahap Business understanding ................................................ 71 

3.2.5.1 Determine Business Objectives..................................................... 71 

3.2.5.2 Assess Situation ............................................................................ 71 

3.2.5.3 Determine Data Mining Goals ...................................................... 72 

3.2.5.4 Produce Project Plan ..................................................................... 72 

3.2.6 Analisa Tahap Data understanding ...................................................... 73 

3.2.6.1 Collect Initial Data ........................................................................ 74 

3.2.7 Rancangan Tahap Data Preparation ..................................................... 74 

3.2.7.1 Pembersihan Data.......................................................................... 75 

3.2.7.2 Feature Encoding .......................................................................... 75 

3.2.8 Rancangan Tahap Pemodelan .............................................................. 76 

3.2.8.1 Pemodelan Decision Tree ............................................................. 76 

3.2.8.2 Perancangan Aturan Klasifikasi (Threshold) ................................ 84 

3.2.9 Rancangan Tahap Pengujian (Testing) ................................................ 85 

3.2.9.1 Pengujian Fungsional .................................................................... 85 



 

xv 

 

3.2.9.2 Pengujian Kinerja Model (Model Evaluation) .............................. 86 

3.2.10 Rancangan Tahap Deployment .......................................................... 87 

3.2.10.1 Arsitektur Sistem ......................................................................... 87 

3.2.10.2 Rancangan Hosting dan Deployment .......................................... 88 

BAB IV  HASIL DAN PEMBAHASAN ............................................................. 90 

4.1 Hasil Penelitian ........................................................................................... 90 

4.1.1 Spesifikasi Hardware dan Software Yang Digunakan ......................... 90 

4.1.2 Tampilan Interface Hasil Deploy ......................................................... 91 

4.1.2.1 Halaman Login .............................................................................. 92 

4.1.2.2 Halaman Dasboard Admin Dinas Kesehatan ................................ 92 

4.1.2.3 Halaman Manajemen Dataset ....................................................... 93 

4.1.2.4 Halaman Pelatihan Model ............................................................. 94 

4.1.2.5 Tampilan Halaman Prediksi Kasus ............................................... 95 

4.1.2.6 Tampilan Halaman Manajemen Penanganan ................................ 96 

4.1.2.7 Tampilan Halaman Laporan prediksi ............................................ 97 

4.1.3 Struktur Database ................................................................................. 98 

4.1.3.1 Tabel users .................................................................................... 98 

4.1.3.2 Tabel historical_data ..................................................................... 99 

4.1.3.3 Tabel hasil_pelatihan .................................................................. 100 

4.1.3.4 Tabel predictions_summary ........................................................ 101 

4.1.3.5 Tabel prediction_details .............................................................. 102 

4.1.3.6 Tabel recommendation_rules ...................................................... 103 

4.2 Analisa Hasil ............................................................................................. 103 



 

xvi 

 

4.2.1 Percobaan Input – Output ................................................................... 104 

4.2.1.1 Input pada Halaman Manajemen Dataset: .................................. 104 

4.2.1.2 Input pada Halaman Pelatihan Model: ........................................ 105 

4.2.1.3 Input pada Halaman Prediksi Kasus: .......................................... 106 

4.2.2 Testing Hasil ...................................................................................... 108 

4.2.2.1 Metode Pengujian: Hold-out Validation ..................................... 112 

4.2.2.2 Evaluasi Kinerja Model Decision Tree Regression .................... 113 

4.2.2.3 Analisis Kepentingan Fitur (Feature Importance) ....................... 131 

4.2.3 Keunggulan dan Optimalisasi Sistem ................................................ 135 

4.2.4 Proses Deploy Sistem Aplikasi .......................................................... 138 

BAB V PENUTUP .............................................................................................. 147 

5.1 Kesimpulan ............................................................................................... 147 

5.2 Saran .......................................................................................................... 148 

DAFTAR PUSTAKA ......................................................................................... 150 

LAMPIRAN ........................................................................................................ 156 

 

 

 

 

 

 

 

 

 

 



 

xvii 

 

DAFTAR TABEL 

 

Table 2.1 Komponen komponen Use Case ...................................................... 20 

Table 2.2 Komponen dalam activity diagram .................................................. 21 

Table 3.1 Jadwal Penelitian.............................................................................. 43 

Table 3.2 tb_pengguna ..................................................................................... 54 

Table 3.3 historical_data .................................................................................. 55 

Table 3.4 predictions_summary ....................................................................... 56 

Table 3.5 prediction_details ............................................................................. 57 

Table 3.6 recommendation_rules ..................................................................... 57 

Table 3.7 hasil_pelatihan ................................................................................. 58 

Table 3.8 Dataset Dinas Kesehatan. BMKG, BPS .......................................... 74 

Table 3.9 Hasil Penerapan Encoding ............................................................... 76 

Table 3.10 Contoh Data Training (Decision Tree Regression)........................ 77 

Table 3.11 Hasil Perhitungan Variance Reduction pada Node Akar ............... 83 

Table 4.1 users ................................................................................................. 90 

Table 4.2 historical_data .................................................................................. 91 

Table 4.3 hasil_pelatihan ................................................................................. 92 

Table 4.4 predictions_summary ....................................................................... 93 

Table 4.5 prediction_details ............................................................................. 94 

Table 4.6 recomendation_rules ........................................................................ 95 

Table 4.7 Dataset Kasus Penyakit .................................................................. 100 

Table 4.8 Dataset Faktor Lingkungan ............................................................ 102 

Table 4.9 Tabel Data Aktual vs Prediksi Model DBD................................... 107 

Table 4.10 Tabel Data Aktual vs Prediksi Model TBC ................................. 112 

Table 4.11 Tabel Data Aktual vs Prediksi Model Diare ................................ 118 

Table 4.12 Kinerja Metrik Model .................................................................. 122 

 



 

xviii 

 

DAFTAR GAMBAR 

 

Gambar 1.1  Tahapan Metode Waterfall (Harjono et al., 2022) .........................7 

Gambar 1.2 Metode CRISP-DM .........................................................................9 

Gambar 3.1 Use case Diagram Sistem Prediksi Penyakit ................................ 44 

Gambar 3.2 Diagram Aktivity Login Dashboard Admin ................................ 48 

Gambar 3.3 Diagram Aktivity Mengelola Data ............................................... 49 

Gambar 3.4 Diagram Aktivity prediksi Jumlah kasus Penyakit ...................... 50 

Gambar 3.5 Diaram Aktivity Klasifikasi Tingkat kasus .................................. 51 

Gambar 3.6 Diagram Aktivity Rekomendasi Penanganan .............................. 52 

Gambar 3.7 Diagram Aktivity Mencetak hasil Prediksi .................................. 53 

Gambar 3.8 Struktur Relasi Database .............................................................. 59 

Gambar 3.9 Rancangan Tampilan Halaman Login .......................................... 60 

Gambar 3.10 Rancangan Halaman Dasboard .................................................. 61 

Gambar 3.11 Rancangan Halaman Upload Data ............................................. 61 

Gambar 3.12 Rancangan Halaman Prediksi..................................................... 62 

Gambar 3.13 Rancangan Halaman Input Prediksi ........................................... 62 

Gambar 3.14 Rancangan Halaman Klasifikasi ................................................ 63 

Gambar 3.15 Rancangan Halaman Penanganan .............................................. 63 

Gambar 3.16 Rancangan Halaman Cetak Hasil ............................................... 64 

Gambar 3.17 Flowchart Algoritma .................................................................. 65 

Gambar 4.1 Tampilan Login ............................................................................ 84 



 

xix 

 

Gambar 4.2 Halaman Dasboard Admin Dinkes ............................................... 85 

Gambar 4.3 Halaman Manajemen Dataset....................................................... 86 

Gambar 4.4 Halaman Pelatihan & Kinerja Model ........................................... 87 

Gambar 4.5 Halaman Prediksi Kasus............................................................... 87 

Gambar 4.6 Halaman Hasil Prediksi ................................................................ 88 

Gambar 4.6 Halaman Manajemen Penanganan ............................................... 89 

Gambar 4.7 Tampilan Halaman  Laporan Prediksi .......................................... 89 

Gambar 4.8 Tampilan Output Hasil Pelatihan Model Pada Sistem ................. 97 

Gambar 4.9  pengisian data faktor penyebab ................................................... 98 

Gambar 4.10 Hasil Output Prediksi ................................................................. 99 

Gambar 4.11 Plot Aktual vs Prediksi DBD ................................................... 106 

Gambar 4.12 Plot Aktual vs Prediksi TBC .................................................... 112 

Gambar 4.13 Plot Aktual vs Prediksi Diare ................................................... 117 

Gambar 4.14 Top Fitur Penting – DBD ......................................................... 125 

Gambar 4.15 Top Fitur Penting – TBC .......................................................... 126 

Gambar 4.16 Top Fitur Penting – Diare......................................................... 127 

 

 

 

 

 

 

 



 

xx 

 

DAFTAR LAMPIRAN 

 

Lampiran 1 Surat Keterangan Bebas Plagiat ...................................................... 156 

Lampiran 2 Hasil Turnitin ................................................................................... 157 

Lampiran 3 Source Code App.py ........................................................................ 158 

Lampiran 4 Source Code Process_Prediction.php .............................................. 167 


