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RANCANG BANGUN APLIKASI “WELTH” PEMANTAU 

KALORI DAN INDEKS MASSA TUBUH BERBASIS WEB 

 

PUTRA ARDIANSYAH 

 

ABSTRAK 

 

Ketidakseimbangan antara asupan kalori dan pengeluaran energi merupakan salah 

satu penyebab utama meningkatnya presentase kelebihan berat badan dan obesitas 

di Indonesia, khususnya pada kelompok usia produktif. Penelitian ini bertujuan 

untuk merancang dan membangun aplikasi web bernama “Welth” (Wellness and 

Health) sebagai media pemantauan kalori harian dan Indeks Massa Tubuh (IMT) 

yang modern, responsif, dan dapat diakses melalui berbagai perangkat tanpa proses 

instalasi. Aplikasi Welth dikembangkan menggunakan metode Research and 

Development (R&D) dengan model pengembangan Waterfall, dibangun 

menggunakan React.js dengan Vite sebagai build tool, Tailwind CSS sebagai 

framework styling, serta Firebase sebagai layanan Backend-as-a-Service (BaaS) 

dan Firebase Firestore sebagai basis data berbasis cloud yang mendukung 

sinkronisasi data secara real-time. Aplikasi ini mengintegrasikan fitur pemantauan 

kalori harian, perhitungan IMT berdasarkan standar WHO, perhitungan Basal 

Metabolic Rate (BMR) dan Total Daily Energy Expenditure (TDEE) menggunakan 

persamaan Mifflin-St. Jeor, pengaturan target kalori harian, serta pencatatan 

aktivitas fisik berbasis nilai Metabolic Equivalent of Task (MET) yang mengacu 

pada 2024 Adult Compendium of Physical Activities. Pengujian sistem 

menggunakan metode Black Box Testing menunjukkan seluruh fitur aplikasi 

berjalan sesuai dengan kebutuhan fungsional. Hasil evaluasi kuesioner 

menunjukkan tingkat penerimaan yang sangat baik, dengan mayoritas responden 

menyatakan bahwa aplikasi mudah digunakan serta memberikan kepuasan secara 

keseluruhan. Berdasarkan hal tersebut, Penelitian ini menyimpulkan bahwa aplikasi 

Welth berhasil mengintegrasikan fitur pemantauan kalori harian, IMT, dan 

kebutuhan kalori dalam satu platform berbasis web yang responsif, mudah diakses, 

dan mendukung pemantauan kesehatan pengguna secara mandiri. 

 

Kata kunci: Welth, Pemantauan Kalori Harian, Indeks Massa Tubuh (IMT), 

Firebase Firestore, Aplikasi Web 
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DESIGN AND DEVELOPMENT OF THE “WELTH” WEB 

BASED APPLICATION FOR CALORIE AND BODY MASS 

INDEX MONITORING 

 

PUTRA ARDIANSYAH 

 

ABSTRACT 

 

The imbalance between calorie intake and energy expenditure is one of the main 

factors contributing to the increasing percentage of overweight and obesity in 

Indonesia, particularly among the productive-age population. This study aims to 

design and develop a web-based application called “Welth” (Wellness and Health) 

as a modern, responsive platform for monitoring daily calorie intake and Body 

Mass Index (BMI) that can be accessed through various devices without requiring 

installation. The application was developed using the Research and Development 

(R&D) method with the Waterfall development model. It was built using React.js 

with Vite as the build tool, Tailwind CSS as the styling framework, and Firebase as 

the Backend-as-a-Service (BaaS) platform, with Firebase Firestore serving as the 

cloud-based database to support real-time data synchronization. The application 

integrates daily calorie monitoring, BMI calculation based on the World Health 

Organization (WHO) standards, Basal Metabolic Rate (BMR) and Total Daily 

Energy Expenditure (TDEE) calculations using the Mifflin-St. Jeor equation, daily 

calorie target management, and physical activity tracking based on the Metabolic 

Equivalent of Task (MET) values from the 2024 Adult Compendium of Physical 

Activities. The results of the questionnaire evaluation indicate a very high level of 

user acceptance, with the majority of respondents stating that the application is 

easy to use and provides overall satisfaction. Based on these findings, this study 

concludes that the Welth application successfully integrates daily calorie 

monitoring, BMI, and calorie requirement features into a responsive web-based 

platform that is easy to access and supports users in independently monitoring their 

health conditions. 

 

Keywords: Welth, Daily Calorie Monitoring, Body Mass Index (BMI), Firebase 

Firestore, Web Application 

 

 

 

http://digilib.mercubuana.ac.id/



ix 

 

DAFTAR ISI 

 

HALAMAN SAMPUL ........................................................................................... 0 

HALAMAN JUDUL .............................................................................................. i 

HALAMAN PERNYATAAN KARYA SENDIRI ............................................. ii 

HALAMAN SURAT KETERANGAN HASIL UJI TURNITIN .................... iii 

HALAMAN PENGESAHAN .............................................................................. iv 

KATA PENGANTAR ............................................................................................ v 

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI TUGAS AKHIR 

DI REPOSITORI UMB ....................................................................................... vi 

ABSTRAK ........................................................................................................... vii 

ABSTRACT ........................................................................................................ viii 

DAFTAR ISI ......................................................................................................... ix 

DAFTAR TABEL ................................................................................................ xi 

DAFTAR GAMBAR ........................................................................................... xii 

DAFTAR LAMPIRAN ...................................................................................... xiii 

BAB I PENDAHULUAN ....................................................................................... 1 
1.1 Latar Belakang ....................................................................................................... 1 
1.2 Rumusan Masalah .................................................................................................. 3 
1.3 Batasan Masalah .................................................................................................... 3 
1.4 Tujuan Penellitian .................................................................................................. 4 
1.5 Manfaat Penelitian ................................................................................................. 4 
1.6 Sistematika Penulisan ............................................................................................ 5 

BAB II TINJAUAN PUSTAKA ........................................................................... 7 
2.1 Teori Utama ........................................................................................................... 7 

2.1.1 Indeks Massa Tubuh ......................................................................................... 7 
2.1.2 Basal Metabolic Rate (BMR) ........................................................................... 8 
2.1.3 Total Daily Energy Expenditure (TDEE) ....................................................... 10 
2.1.4 Kalori Harian .................................................................................................. 11 
2.1.5 Metabolic Equivalent of Task (MET) ............................................................. 12 
2.1.6 Pemantauan Kesehatan Digital ....................................................................... 14 

2.2 Teori Pendukung .................................................................................................. 15 
2.2.1 Rancang Bangun Aplikasi Website ................................................................ 15 
2.2.2 React.js ............................................................................................................ 16 
2.2.3 Tailwind CSS .................................................................................................. 17 
2.2.4 Node.Js ............................................................................................................ 18 

http://digilib.mercubuana.ac.id/



x 

 

2.2.5 Firebase ........................................................................................................... 18 
2.2.6 Large Language Model (LLM) ....................................................................... 20 
2.2.6 User Experience .............................................................................................. 20 
2.2.6 Aplikasi Web Responsif ................................................................................. 21 
2.2.7 Metode Pengujian Black Box Testing ............................................................ 22 

2.3 Penelitian Terdahulu ............................................................................................ 23 
2.4 Gap Penelitian ...................................................................................................... 32 

BAB III METODE PENELITIAN ..................................................................... 34 
3.1 Jenis Penelitian .................................................................................................... 34 
3.2 Metode Pengembangan Sistem ............................................................................ 34 

3.2.1 Analisis kebutuhan .......................................................................................... 35 
3.2.2 Perancangan sistem ......................................................................................... 35 
3.2.3 Implementasi sistem ....................................................................................... 37 
3.2.4 Pengujian Sistem............................................................................................. 37 
3.2.5 Evaluasi ........................................................................................................... 38 

3.3 Diagram UML Sistem .......................................................................................... 38 
3.3.1 Use Case Diagram .......................................................................................... 39 
3.3.2 Activity Diagram ............................................................................................ 40 
3.3.3 Sequence Diagram .......................................................................................... 48 
3.3.4 Entity Relationship Diagram (ERD) ............................................................... 53 

3.4 Implementasi Large Language Model (LLM) ..................................................... 55 
3.4.1 Flowchart Large Language Model (LLM) ...................................................... 56 

3.5 Subjek Penelitian ................................................................................................. 57 
3.6 Instrument Penelitian ........................................................................................... 58 
3.7 Analisis Pengumpulan Data ................................................................................. 59 
3.8 Prosedur Penelitian .............................................................................................. 61 
3.9 Evaluasi Hasil Penelitian ..................................................................................... 62 

BAB IV PEMBAHASAN .................................................................................... 64 
3.1 Hasil Implemetasi Aplikasi Welth Berbasis Web ................................................ 64 

3.1.1 Hasil Analisis kebutuhan ................................................................................ 64 
3.1.2 Hasil Perancangan Sistem ............................................................................... 66 
3.1.3 Hasil Implementasi Sistem ............................................................................. 70 

3.2 Hasil Pengujian Sistem ........................................................................................ 85 
3.2.1 Hasil Pengujian Fungsional ............................................................................ 86 
3.2.2 Hasil Pengujian Perhitungan ........................................................................... 93 
3.2.3 Hasil Evaluasi Pengguna ................................................................................ 96 

BAB V KESIMPULAN DAN SARAN ............................................................... 99 
5.1 Kesimpulan .......................................................................................................... 99 
5.2 Saran .................................................................................................................. 100 

DAFTAR PUSTAKA ......................................................................................... 101 

LAMPIRAN ........................................................................................................ 105 
 

http://digilib.mercubuana.ac.id/



xi 

 

DAFTAR TABEL 

 

Tabel 2. 1 Faktor Aktifitas untuk perhitungan TDEE ........................................... 10 
Tabel 2. 2 Penelitian Terkait ................................................................................. 23 

Tabel 4. 1 Kebutuhan Fungsional Sistem ............................................................. 64 
Tabel 4. 3 Kebutuhan Non-Fungsional Sistem ..................................................... 65 
Tabel 4. 4 Data Profile .......................................................................................... 68 
Tabel 4. 5 Data Konsumsi Makanan ..................................................................... 68 
Tabel 4. 6 Data Konsumsi Minum ........................................................................ 68 
Tabel 4. 7 Data Konsumsi Snack .......................................................................... 69 
Tabel 4. 8 Data Konsumsi Buah ........................................................................... 69 
Tabel 4. 9 Data Target Kalori ............................................................................... 69 
Tabel 4. 10 Data Log Aktifitas ............................................................................. 70 
Tabel 4. 11 Data Riwayat BMI ............................................................................. 70 
Tabel 4. 12 Hasil Pengujian Fungsional Aplikasi Welth ...................................... 87 
Tabel 4. 13 Hasil Penilaian Kuesioner Aplikasi Welth ........................................ 97 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://digilib.mercubuana.ac.id/



xii 

 

DAFTAR GAMBAR 

 

Gambar 2. 1 React ................................................................................................. 16 
Gambar 2. 2 Tailwind CSS ................................................................................... 17 
Gambar 2. 3 Firebase ............................................................................................ 18 

Gambar 3. 1 Metode Waterfall ............................................................................. 34 
Gambar 3. 2 Flowchart Sistem Aplikasi Welth versi Mobile ............................... 36 
Gambar 3. 3 Tampilan Aplikasi Welth Versi Mobile ........................................... 36 
Gambar 3. 4 Use Case Diagram ............................................................................ 39 
Gambar 3. 5 Activity Diagram Daftar akun .......................................................... 40 
Gambar 3. 6 Activity Diagram Masuk Akun ........................................................ 41 
Gambar 3. 7 Activity Diagram Lupa Username ................................................... 42 
Gambar 3. 8 Activity Diagram Dashboard ........................................................... 42 
Gambar 3. 9 Activity Diagram Riwayat Harian ................................................... 43 
Gambar 3. 10 Activity Diagram Update Profil ..................................................... 44 
Gambar 3. 11 Activity Diagram Target Kalori ..................................................... 45 
Gambar 3. 12 Activity Diagram Mencatat Kalori Makanan dan Minuman ......... 46 
Gambar 3. 13 Activity Diagram Mencatat Kalori Aktivitas ................................. 46 
Gambar 3. 14 Activity Diagram Update IMT ....................................................... 47 
Gambar 3. 15 Sequence Diagram Masuk Akun .................................................... 48 
Gambar 3. 16 Sequence Diagram Daftar .............................................................. 49 
Gambar 3. 17 Sequence Diagram Target kalori .................................................... 50 
Gambar 3. 18 Sequence Diagram Konsumsi makanan ......................................... 51 
Gambar 3. 19 Sequence Diagram Aktivitas Fisik ................................................. 52 
Gambar 3. 20 Perhitungan IMT ............................................................................ 53 
Gambar 3. 21 Entity Relationship Diagram (ERD) .............................................. 54 
Gambar 3. 22 Flowchart Large Language Model (LLM) ..................................... 56 
Gambar 3. 23 Alur Peneltian ................................................................................ 61 

Gambar 4. 1 Data Profil Pengguna pada Firebase Firebasetore ........................... 71 
Gambar 4. 2 Data Konsumsi Makanan pada Firebase Firebasestore .................... 72 
Gambar 4. 3 Data Log aktifitas pada Firebase Firebasestore ............................... 72 
Gambar 4. 4 Tampilan Halaman landing page ..................................................... 73 
Gambar 4. 5 Tampilan Halaman Daftar ................................................................ 74 
Gambar 4. 6 Tampilan Halaman Masuk Akun ..................................................... 75 
Gambar 4. 7 Tampilan Halaman Lupa Username ................................................ 76 
Gambar 4. 8 Tampilan Halaman Dashboard ......................................................... 77 
Gambar 4. 9 Code Implementasi Endpoint Rekomendasi LLM ........................... 77 
Gambar 4. 10 Tampilan Hasil Implementasi Rekomedasi LLM .......................... 78 
Gambar 4. 11 Tampilan Halaman Target Kalori Otomatis ................................... 79 
Gambar 4. 12 Tampilan Halaman Target Kalori Manual ..................................... 80 
Gambar 4. 13 Tampilan Halaman Pencatatan Makanan dan minuman ................ 81 
Gambar 4. 14 Tampilan Halaman Pencatatan Aktivitas Fisik .............................. 82 
Gambar 4. 15 Tampilan Halaman Perhitungan IMT ............................................ 83 
Gambar 4. 16 Tampilan Halaman Profil Pengguna .............................................. 84 
Gambar 4. 17 Tampilan Halaman Update Profil .................................................. 85 
 

  

http://digilib.mercubuana.ac.id/



xiii 

 

DAFTAR LAMPIRAN 

 

Lampiran 1. Kartu Asistensi ............................................................................... 105 
Lampiran 2. Curriculum Vitae ............................................................................ 106 
Lampiran 3. Surat Pernyataan & Pengalihan HAKI ........................................... 107 
Lampiran 4. Surat Keterangan Mengikuti BNSP................................................ 109 
Lampiran 5. Surat ijin Hibah Pengabdian Masyarakat ....................................... 110 
Lampiran 6. Kuesioner ........................................................................................ 112 
Lampiran 7. Hasil Kuesioner Evaluasi Pengguna ............................................... 113 
Lampiran 8. Submit Jurnal .................................................................................. 114 
 
 

http://digilib.mercubuana.ac.id/




