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ABSTRAK 

 

Danendra, I Made D., 2025. Hubungan Kadar Gula Darah dengan Kapasitas Fisik 

Siswa pada Rentang Usia 13 – 15 Tahun di SMP 56 Surabaya. Program 

Studi Pendidikan Dokter, Fakultas Kedokteran Universitas Wijaya Kusuma 

Surabaya. 

Pembimbing: Dr. Emilia Devi Dwi R., S.Si, MT1), Drs. Fuad Ama, MT 2) 

 

Perubahan gaya hidup dan pola makan akibat globalisasi telah berkontribusi 

terhadap peningkatan risiko Diabetes Mellitus (DM) pada remaja. Hiperglikemia 

yang terjadi pada DM dapat berdampak negatif terhadap kapasitas fisik melalui 

penurunan efisiensi metabolisme energi. Penelitian ini bertujuan untuk mengetahui 

hubungan kadar gula darah terhadap kapasitas fisik pada siswa usia 13–15 tahun di 

SMP 56 Surabaya. Penelitian ini merupakan studi analitik observasional dengan 

desain cross sectional, melibatkan 50 siswa yang dipilih melalui simple random 

sampling. Variabel bebas adalah kadar gula darah yang diukur dengan alat GCU 

(Glucose, Uric Acid, Cholesterol Meter), dan variabel terikat adalah kapasitas fisik 

yang dinilai melalui Harvard Step Test dan denyut nadi pemulihan 30 detik pertama. 

Hasil penelitian menunjukkan kadar gula darah siswa berada dalam rentang normal 

hingga prediabetes (82–155 mg/dL). Hasil uji Spearman menunjukkan terdapat 

korelasi lemah dan tidak signifikan antara kadar gula darah dan kapasitas fisik (r = 

0,045; p = 0,759), Disimpulkan bahwa kadar gula darah tidak menunjukkan 

hubungan signifikan terhadap kapasitas fisik pada siswa dan siswi SMP 56 

Surabaya. Temuan ini dapat menjadi dasar edukasi pentingnya pengendalian berat 

badan dan pemeriksaan gula darah sejak usia remaja untuk menjaga kebugaran 

jasmani. 

 

Kata kunci:  kadar gula darah, kapasitas fisik, Harvard Step Test, remaja
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ABSTRACT 

 

Danendra, I Made D., 2025. Relationship of Blood Glucose Levels with Physical 

Capacity Among Students Aged 13–15 Years at SMP 56 Surabaya. Medical 

Education Study Program, Faculty of Medicine, University of Wijaya 

Kusuma Surabaya. 

Supervisor: Dr. Emilia Devi Dwi R., S.Si, MT1), Drs. Fuad Ama, MT 2) 

 

Lifestyle and dietary changes due to globalization have contributed to an 

increased risk of Diabetes Mellitus (DM) among adolescents. Hyperglycemia in 

DM can negatively impact physical capacity by reducing energy metabolism 

efficiency. This study aims to investigate the relationship between blood glucose 

levels and physical capacity in 13–15-year-old students at SMP 56 Surabaya. This 

is an observational analytic study with a cross-sectional design involving 50 

students selected through simple random sampling. The independent variable is 

blood glucose level measured using a GCU (Glucose, Uric Acid, Cholesterol 

Meter), and the dependent variable is physical capacity assessed through the 

Harvard Step Test and recovery pulse during the first 30 seconds. The results 

showed that students’ blood glucose levels ranged from normal to prediabetic (82–

155 mg/dL). Spearman correlation analysis revealed a weak and non-significant 

correlation between blood glucose levels and physical capacity (r = 0.045; p = 

0.759). It is concluded that blood glucose levels did not show a significant 

relationship with physical capacity in students. These findings provide a basis for 

education on the importance of weight control and early blood glucose monitoring 

in adolescents to maintain physical fitness. 

 

Keywords: blood glucose level, physical capacity, Harvard Step Test, adolescents



vii 
 

DAFTAR ISI 

HALAMAN PERSETUJUAN .............................................................................. i 

HALAMAN PENGESAHAN ............................................................................... ii 

KATA PENGANTAR ........................................................................................... iii 

ABSTRAK ............................................................................................................. v 

ABSTRACT .......................................................................................................... vi 

DAFTAR ISI ........................................................................................................ vii 

DAFTAR GAMBAR ............................................................................................ ix 

DAFTAR SINGKATAN ........................................................................................ x 

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

DAFTAR LAMPIRAN ....................................................................................... xii 

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

A. Latar Belakang ..................................................................................... 1 

B. Rumusan Masalah ................................................................................ 4 

C. Tujuan Penelitian ................................................................................. 5 

1. Tujuan Umum ................................................................................... 5 

2. Tujuan Khusus .................................................................................. 5 

D. Manfaat Penelitian ............................................................................... 5 

1.   Manfaat Bagi Institusi Lain ............................................................. 5 

2.   Manfaat Bagi Institusi dengan Masyarakat................................... 5 

3.   Manfaat Bagi Keilmuan ................................................................... 5 

4.   Manfaat Bagi Pengembangan Diri Peneliti .................................... 6 

BAB II  TINJAUAN PUSTAKA .......................................................................... 7 

A. Kadar Gula Darah dan Diabetes Mellitus .......................................... 7 

B. Kapasitas Fisik ................................................................................... 14 

C. Hubungan Kapasitas Fisik dengan Kadar Gula Darah ................. 17 

D. Metabolisme Pada Remaja ................................................................ 23 

E. Step Test .............................................................................................. 25 

BAB III  KERANGKA KONSEP ...................................................................... 29 

A. Kerangka Konsep ............................................................................... 29 

B. Hipotesis Penelitian ............................................................................ 32 

BAB IV  METODE PENELITIAN.................................................................... 33 

A. Rancangan Penelitian ........................................................................ 33 



viii 
 

B. Lokasi dan Waktu Penelitian ............................................................ 33 

C. Populasi dan Sampel Penelitian ........................................................ 33 

1. Populasi ........................................................................................... 33 

2. Sampel ............................................................................................. 34 

D. Variabel Penelitian ............................................................................. 36 

E. Definisi Operasional ........................................................................... 36 

F. Prosedur Penelitian ............................................................................ 38 

1. Langkah dan teknik pengumpulan data ...................................... 38 

2. Kualifikasi dan jumlah tenaga ...................................................... 38 

3. Jadwal pengumpulan data ............................................................. 39 

4. Bahan, alat, dan instrument yang digunakan .............................. 39 

G. Teknik Pengolahan Data .................................................................... 40 

1. Pengumpulan Data ......................................................................... 40 

2. Penggolongan data dan pengolahan data ..................................... 43 

3. Analisis Data ................................................................................... 44 

BAB V  HASIL PENELITIAN ........................................................................... 45 

A. Hasil Penelitian ................................................................................... 45 

B. Analisis Data ....................................................................................... 49 

BAB VI  PEMBAHASAN ................................................................................... 51 

BAB VII KESIMPULAN DAN SARAN ........................................................... 54 

A. Kesimpulan ......................................................................................... 54 

B. Saran .................................................................................................... 54 

C. Keterbatasan Penelitian ..................................................................... 55 

DAFTAR PUSTAKA........................................................................................... 56 

LAMPIRAN-LAMPIRAN ................................................................................. 64 

 

 

 

  



ix 
 

DAFTAR GAMBAR 

Gambar II.1 Anatomi Pankreas ............................................................................... 9 
Gambar II.2 Struktur Pulau Langerhans ................................................................ 11 
Gambar II. 3 Mekanisme Kerja Insulin................................................................. 13 
Gambar II. 4 Step Test........................................................................................... 25 
Gambar III.1 Kerangka Konsep Penelitian ........................................................... 29 
Gambar IV.1 Diagram Alur Penelitiaan ................................................................ 38 
Gambar V.1 Diagram Persentase Kapasitas Fisik ................................................. 46 
Gambar V.2 Diagram Persentase Kadar Gula Darah ............................................ 48 
 

 

 

 

  



x 
 

DAFTAR SINGKATAN 

DM (Diabetes Mellitus) 

RISKESDAS (Riset Kesehatan Dasar) 

SMP (Sekolah Menengah Pertama) 

 

 

 

 

  



xi 
 

DAFTAR TABEL 

Tabel II.1 Indeks Kebugaran Jasmani ................................................................... 27 
Tabel II.2 Indeks Kebugaran Jasmani Cara Cepat ................................................ 28 
Tabel IV.1 Definisi Operasional ............................................................................ 36 

Tabel IV.2 Jadwal Pengumpulan Data................................................................... 39 

Tabel V.1 Hasil Perhitungan Kapasitas Fisik ........................................................ 45 
Tabel V.2 Indeks Kapasitas Fisik Cara Cepat........................................................ 46 
Tabel V.3 Kadar Gula Darah  Siswa dan Siswi SMPN 56 Surabaya .................... 47 
Tabel V.4 Kategori Kadar Gula Darah Remaja 13 – 15 Tahun ............................. 47 

Tabel V.5 Spearmen Test Antara Gula Darah dengan Kapasitas Fisik .................. 48 
Tabel V.6 Hasil Analisis Uji Kolmogorov-Smirnov Kadar Gula Darah ............... 49 
Tabel V.7 Hasil Analisis Uji Korelasi Spearman ................................................... 50 
 

 



 
 

xii 

 

DAFTAR LAMPIRAN 

Lampiran 1: Surat Pernyataan Keaslian Tulisan ................................................... 64 
Lampiran 2: Keputusan Komisi Etik Tentang Laik Etik ....................................... 65 
Lampiran 3: Lembar Konsultasi Bimbingan Skripsi ............................................ 66 
Lampiran 4: Hasil Analisis Statistik Deskriptif .................................................... 68 
Lampiran 5: Hasil Analisis Uji Kolmogorov - Smirnov (Uji Normalitas) ........... 69 
Lampiran 6: Hasil Uji Korelasi Spearman ............................................................ 70 
Lampiran 7: Dokumentasi Penelitian .................................................................... 71 
Lampiran 8: Formulir Pernyataan Publikasi ....................................................... 712 
Lampiran 9: Surat Pernyataan Penulisan Hasil Penelitian di Jurnal Ilmiah.......... 74 
Lampiran 10: Surat Pernyataan Persetujuan diunggah ......................................... 75 
Lampiran 11: Naskah Artikel Ilmiah ..................................................................... 76 
Lampiran 12: Tabel Omplong ............................................................................... 81 
Lampiran 13: Kuesioner ........................................................................................ 82 
Lampiran 14: Data Kadar Gula Darah .................................................................. 85 
Lampiran 15: Data Kapasitas Fisik ....................................................................... 87 
Lampiran 16: Pengantar Kuesioner ....................................................................... 89 
Lampiran 17: Pengantar Informed Consent .......................................................... 90 
Lampiran 18: Informed Consent ........................................................................... 91 
 

 



64 

 

 

LAMPIRAN-LAMPIRAN 

Lampiran 1: Surat Pernyataan Keaslian Tulisan 

 

  



75 

 

 

Lampiran 10: Surat Pernyataan Persetujuan diunggah di E-Repository 

 


