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ABSTRAK 

 

PERBANDINGAN BUERGER ALLEN EXERCISE DAN SENAM KAKI 

DIABETIK TERHADAP PERFUSI PERIFER EKSTREMITAS BAWAH 

BERDASARKAN NILAI CAPILLARY REFILL TIME PADA PENDERITA 

DIABETES MELLITUS TIPE II  

Oleh: Ardicha Nanda Nuriz Zahra 

Program Studi S1 Keperawatan Universitas Muhammadiyah Surabaya 

 

Pendahuluan: Gangguan perfusi perifer pada penderita diabetes mellitus tipe II 

akibat hiperglikemia kronis menyebabkan penurunan sirkulasi darah perifer yang 

ditandai dengan memanjangnya CRT sebagai indikator gangguan perfusi jaringan. 

Kondisi tersebut dapat meningkatkan risiko terjadinya komplikasi pada ekstremitas 

bawah. Tujuan: Penelitian bertujuan untuk membandingkan Buerger Allen Exercise 

(BAE) dan Senam Kaki Diabetik (SKD) terhadap perfusi perifer ekstremitas bawah 

berdasarkan nilai CRT pada penderita DM tipe II. Metode: Penelitian quasi-

experimental two-group pretest-posttest dengan teknik purposive sampling pada 50 

responden yang dibagi menjadi kelompok BAE (n=25) dan kelompok SKD (n=25) 

di puskesmas rangkah surabaya. Intervensi dilakukan 3 kali dalam seminggu selama 

1 minggu, pengukuran CRT dilakukan sebelum dan sesudah intervensi 

menggunakan lembar observasi. Analisis data menggunakan uji Wilcoxon Signed 

Ranks Test dan Mann-Whitney U Test (α=0,05). Hasil dan Pembahasan: 

berdasarkan uji univariat menunjukkan nilai rata-rata CRT pada kelompok BAE 

mengalami penurunan dari 2,77 detik saat pre-test menjadi 1,72 detik saat post-test. 

Sementara itu, pada kelompok SKD, rata-rata nilai CRT juga mengalami penurunan 

dari 2,88 detik saat pre-test menjadi 1,87 detik saat post-test. Wilcoxon Signed 

Ranks Test menunjukkan penurunan signifikan nilai CRT pada kedua kelompok 

setelah intervensi (p= 0,001 < 0,05). Hasil Uji Mann-Whitney menunjukkan adanya 

kelompok BAE terbukti memberikan dampak penurunan nilai CRT yang lebih 

besar dan signifikan dibandingkan dengan kelompok SKD. Kesimpulan: Kedua 

intervensi efektif meningkatkan perfusi perifer, namun BAE lebih efektif 

dibandingkan SKD dalam mempercepat waktu pengisian kapiler pada penderita 

DM tipe II. Penelitian ini merekomendasikan BAE sebagai intervensi pilihan utama 

untuk meningkatkan perfusi perifer, dengan tetap mempertimbangkan kondisi 

individu pasien. 

 

Kata Kunci: Buerger Allen Exercise, Senam Kaki Diabetik, Capillary Refill Time, 

perfusi perifer, Diabetes Mellitus tipe II 
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ABSTRACT 

 

COMPARISON OF BUERGER ALLEN EXERCISE AND DIABETIC 

FOOT EXERCISE ON LOWER EXTREMITY PERIPHERAL 

PERFUSION BASED ON CAPILLARY REFILL TIME IN TYPE II 

DIABETES MELLITUS PATIENTS 

By: Ardicha Nanda Nuriz Zahra 

Program Studi S1 Keperawatan Universitas Muhammadiyah Surabaya 

 

Introduction: Peripheral perfusion disorders in type II diabetes mellitus patients 

due to chronic hyperglycaemia led to decreased peripheral blood circulation, 

characterized by prolonged CRT as an indicator of tissue perfusion disorders. This 

condition can increase the risk of complications in the lower extremities. 

Objective: The study aims to compare Buerger Allen Exercise (BAE) and Diabetic 

Foot Exercise (DFE) on peripheral perfusion of the lower extremities, as measured 

by CRT values, in type II DM patients. Method: A quasi-experimental two-group 

pretest-post-test design with purposive sampling technique involving 50 

respondents divided into the BAE group (n=25) and the DFE group (n=25) at the 

Rangkah Surabaya health center. Intervention was conducted 3 times a week for 1 

week, and CRT measurements were taken before and after the intervention using 

an observation sheet. Data analysis was conducted using the Wilcoxon Signed 

Ranks Test and Mann-Whitney U Test (α=0.05). Results: Based on univariate tests, 

the average CRT value in the BAE group decreased from 2.77 seconds at pre-test 

to 1.72 seconds at post-test. Meanwhile, in the SKD group, the average CRT value 

also decreased from 2.88 seconds at pre-test to 1.87 seconds at post-test. The 

Wilcoxon Signed Ranks Test showed a significant decrease in CRT values in both 

groups after the intervention (p = 0.001 < 0.05). The Mann-Whitney Test results 

show that the BAE group had a greater reduction in CRT values than the SKD 

group. Conclusion: Both interventions effectively improved peripheral perfusion, 

but BAE was more effective than SKD in accelerating capillary refill time in type 

II DM patients. This study recommends BAE as the primary intervention of choice 

for improving peripheral perfusion, while still considering the individual patient’s 

condition. 

 

Keywords: Buerger Allen Exercise, Diabetic Foot Exercise, Capillary Refill Time, 

peripheral perfusion, Type II Diabetes Mellitus 

 

 



xiii 

 

DAFTAR ISI 

 

PERNYATAAN TIDAK MELAKUKAN PLAGIATError! Bookmark not 

defined. 

LEMBAR PERSETUJUAN................................................................................... iv 

LEMBAR PENGESAHAN .................................................................................... v 

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

UCAPAN TERIMAKASIH .................................................................................. vii 

ABSTRAK ............................................................................................................. xi 

ABSTRACT .......................................................................................................... xii 

DAFTAR ISI ........................................................................................................ xiii 

DAFTAR TABEL ................................................................................................ xvi 

DAFTAR GAMBAR .......................................................................................... xvii 

DAFTAR LAMPIRAN ...................................................................................... xviii 

DAFTAR SINGKATAN ..................................................................................... xix 

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

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

1.2 Rumusan Masalah ......................................................................................... 9 

1.3 Tujuan Penelitian ........................................................................................... 9 

1.3.1 Tujuan Umum ......................................................................................... 9 

1.3.2 Tujuan Khusus ...................................................................................... 10 

1.4 Manfaat Penelitian ....................................................................................... 10 

1.4.1 Manfaat Teoritis .................................................................................... 10 

1.4.2 Manfaat Praktis ..................................................................................... 10 

BAB 2 TINJAUAN PUSTAKA ........................................................................... 12 

2.1 Konsep Diabetes Mellitus ........................................................................... 12 

2.1.1 Pengertian Diabetes Mellitus ................................................................ 12 

2.1.2 Etiologi Diabetes Mellitus .................................................................... 13 

2.1.3 Patofisiologi Diabetes Mellitus ............................................................. 13 

2.1.4 Manifestasi Klinis Diabetes Mellitus .................................................... 14 

2.1.5 Komplikasi Diabetes Mellitus .............................................................. 15 

2.1.6 Faktor yang Mempengaruhi Ketidakstabilan Glukosa Darah .............. 16 

2.2 Konsep Perfusi Perifer Ekstremitas Bawah ................................................. 20 

2.2.1 Definisi perfusi perifer ekstremitas bawah ........................................... 20 

2.2.2 Dampak gangguan perfusi pada ekstremitas bawah ............................. 20 

2.3 Konsep Indikator Capillary Refill Time (CRT) ........................................... 21 

2.3.1 Pengertian Capillary Refill Time (CRT) ............................................... 21 

2.3.2 Faktor yang memengaruhi Capillary Refill Time (CRT) ...................... 21 

2.3.3 Interpretasi Klinis CRT ......................................................................... 22 



xiv 

 

2.4 Konsep Buerger Allen Exercise................................................................... 23 

2.4.1 Pengertian Buerger Allen Exercise ....................................................... 23 

2.4.2 Tujuan dan Manfaat Buerger Allen Exercise ........................................ 23 

2.4.3 Mekanisme Buerger Allen Exersice terhadap Perfusi Perifer .............. 24 

2.4.4 Prosedur Pelaksanaan Terapi ................................................................ 25 

2.5 Konsep Senam Kaki Diabetik ..................................................................... 26 

2.5.1 Pengertian Senam Kaki Diabetik .......................................................... 26 

2.5.2 Tujuan dan Manfaat Senam Kaki Diabetik........................................... 26 

2.5.3 Mekanisme Senam Kaki Diabetik terhadap Perfusi Perifer ................. 27 

2.5.4 Prosedur Pelaksanaan Terapi ................................................................ 27 

2.6 Tinjauan Penelitian Terdahulu .................................................................... 30 

2.7 Teori yang mendasari Penelitian ................................................................. 32 

2.8 Konsep Teori Keperawatan Adaptasi Callista Roy ..................................... 34 

2.8 Kerangka Konseptual .................................................................................. 38 

2.7 Hipotesis Penelitian ..................................................................................... 40 

BAB 3 METODOLOGI PENELITIAN................................................................ 41 

3.1 Desain Penelitian ......................................................................................... 41 

3.2 Kerangka Kerja ............................................................................................ 43 

3.3 Populasi, Sampel, dan Sampling ................................................................. 44 

3.3.1 Populasi ................................................................................................. 44 

3.3.2 Sampel Penelitian ................................................................................. 44 

3.3.3 Teknik Sampling ................................................................................... 46 

3.4 Variabel Penelitian ...................................................................................... 47 

3.4.1 Variabel Independen ............................................................................. 47 

3.4.2 Variabel Dependen ............................................................................... 47 

3.5 Definisi Operasional .................................................................................... 47 

3.6 Pengumpulan dan Pengolahan Data ............................................................ 49 

3.6.1 Instrumen .............................................................................................. 49 

3.6.2 Lokasi Penelitian................................................................................... 50 

3.6.3 Prosedur Pengumpulan data.................................................................. 50 

3.6.4 Teknik Analisis Data ............................................................................ 54 

3.7 Etika Penelitian ............................................................................................ 57 

3.7.1 Informed Concent (Persetujuan) ........................................................... 57 

3.7.2 Anonimity (Tanpa Nama) ..................................................................... 57 

3.7.3 Confidentiality (Kerahasiaan) ............................................................... 58 

3.7.4 Beneficence dan Non Maleficence ....................................................... 58 



xv 

 

3.7.5 Justice (Keadilan) ................................................................................. 58 

3.8 Keterbatasan Penelitian ............................................................................... 59 

BAB 4 HASIL DAN PEMBAHASAN................................................................. 60 

4.1 Hasil Penelitian ............................................................................................ 60 

4.1.1 Gambaran umum lokasi penelitian ....................................................... 60 

4.1.2 Data Umum ........................................................................................... 61 

4.1.3 Data Khusus .......................................................................................... 63 

4.2 Pembahasan ................................................................................................. 67 

4.2.1 Identifikasi Nilai Capillary Refill Time Sebelum dan Sesudah Intervensi 

Buerger Allen Exercise .................................................................................. 67 

4.2.2 Identifikasi Nilai Capillary Refill Time (CRT) Sebelum dan Sesudah 

Intervensi Senam Kaki Diabetik .................................................................... 70 

4.2.3 Analisis Nilai Capillary Refill Time Sebelum dan Sesudah Intervensi 

pada Kelompok Buerger Allen Exercise ........................................................ 72 

4.2.4 Analisis Nilai Capillary Refill Time Sebelum dan Sesudah Intervensi 

pada Kelompok Senam Kaki Diabetik........................................................... 76 

4.2.5 Analisis perbandingan Buerger Allen Exercise dan Senam Kaki Diabetik 

terhadap perubahan nilai Capillary Refill Time pada penderita DM tipe II .. 79 

BAB 5 PENUTUP ................................................................................................ 83 

5.1 Kesimpulan .................................................................................................. 83 

5.2 Saran ............................................................................................................ 84 

DAFTAR PUSTAKA ........................................................................................... 86 

LAMPIRAN .......................................................................................................... 92 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xvi 

 

 

DAFTAR TABEL 

 

Tabel 2.1 Interpretasi Capillary Refill Time ......................................................... 22 

Tabel 3.1 Desain Penelitian Quasi Experimental pada Penelitian  "Perbandingan 

Buerger Allen Exercise dan Senam Kaki Diabetik terhadap Perfusi Perifer  

Ekstremitas Bawah pada Penderita DM Tipe II” .................................................. 42 

Tabel 3.2 Definisi Operasional Penelitian ............................................................ 47 

Tabel 4.1 Distribusi Statistik Responden Berdasarkan Jenis Kelamin................. 61 

Tabel 4.2 Distribusi Statistik Responden Berdasarkan Usia ................................ 61 

Tabel 4.3 Distribusi Statistik Responden Berdasarkan Lama Menderita DM ..... 62 

Tabel 4.4 Distribusi Statistik Responden Berdasarkan Kadar GDA .................... 62 

Tabel 4.5 Nilai Capillary Refill Time Sebelum dan Sesudah Intervensi Buerger 

Allen Exercise........................................................................................................ 63 

Tabel 4.6 Nilai Capillary Refill Time Sebelum dan Sesudah Intervensi Senam Kaki 

Diabetik ................................................................................................................. 63 

Tabel 4.7 Hasil Uji Wilcoxon Signed Ranks Test Nilai CRT Sebelum dan Sesudah 

Intervensi Buerger Allen Exercise ........................................................................ 64 

Tabel 4.8 Hasil Uji Wilcoxon Signed Ranks Test Nilai CRT Sebelum dan Sesudah 

Intervensi Senam Kaki Diabetik ........................................................................... 65 

Tabel 4.9 Hasil Uji Mann-Whitney U Test Perbandingan Perubahan Nilai Capillary 

Refill Time antara Kelompok Buerger Allen Exercise dan Kelompok Senam Kaki 

Diabetik (n = 50) ................................................................................................... 66 
 

 

 

 

 

 

 

 

 

 

 

 



xvii 

 

DAFTAR GAMBAR 

Gambar 2.1 Buerger Allen Exercise-Gerakan Elevasi ........................................ 25 

Gambar 2.2 Buerger Allen Exercise-Menggantungkan Kaki dan Elevasi .......... 25 

Gambar 2.3 Buerger Allen Exercise-Posisi Relaksasi ......................................... 26 

Gambar 2.4 Senam Kaki Diabetes ....................................................................... 27 

Gambar 2.5 Model Sistem Adaptasi Roy ............................................................ 35 

Gambar 2.6 Kerangka Konseptual Perbandingan Buerger Allen Exercise dan 

Senam Kaki Diabetik terhadap Perfusi Perifer Ekstremitas Bawah pada Penderita 

DM Tipe II ............................................................................................................ 38 

Gambar 3.1 Kerangka Kerja Perbandingan Buerger Allen Exercise dan Senam 

Kaki Diabetik terhadap Perfusi Perifer Ekstremitas Bawah pada Penderita DM Tipe 

II ............................................................................................................................ 43 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

file:///C:/Users/THINKPAD%20X280/Documents/SKRIPSI/Ardicha'22_09%20Jan_Proposal%20Skripsi.docx%23_Toc219750389
file:///C:/Users/THINKPAD%20X280/Documents/SKRIPSI/Ardicha'22_09%20Jan_Proposal%20Skripsi.docx%23_Toc219750392
file:///C:/Users/THINKPAD%20X280/Documents/SKRIPSI/Ardicha'22_09%20Jan_Proposal%20Skripsi.docx%23_Toc219750393
file:///C:/Users/THINKPAD%20X280/Documents/SKRIPSI/Ardicha'22_09%20Jan_Proposal%20Skripsi.docx%23_Toc219750407
file:///C:/Users/THINKPAD%20X280/Documents/SKRIPSI/Ardicha'22_09%20Jan_Proposal%20Skripsi.docx%23_Toc219750407
file:///C:/Users/THINKPAD%20X280/Documents/SKRIPSI/Ardicha'22_09%20Jan_Proposal%20Skripsi.docx%23_Toc219750407
file:///C:/Users/THINKPAD%20X280/Documents/SKRIPSI/Ardicha'22_09%20Jan_Proposal%20Skripsi.docx%23_Toc219750407
file:///C:/Users/THINKPAD%20X280/Documents/SKRIPSI/Ardicha'22_09%20Jan_Proposal%20Skripsi.docx%23_Toc219750407
file:///C:/Users/THINKPAD%20X280/Documents/SKRIPSI/Ardicha'22_09%20Jan_Proposal%20Skripsi.docx%23_Toc219750407


xviii 

 

DAFTAR LAMPIRAN 

 

Lampiran 1     : Surat Pengantar Pengambilan Data Awal.................................. 92 

Lampiran 2     : Surat Pengantar Penelitian ......................................................... 93 

Lampiran 3     : Lembar Permohonan Responden ............................................... 94 

Lampiran 4     : Lembar Kesediaan Responden .................................................. 96 

Lampiran 5     : Instrumen Penelitian .................................................................. 97 

Lampiran 6     : Standar Operasional Pengukuran Capillary Refill Time ........... 99 

Lampiran 7     : Standar Operasional Prosedur Buerger Allen Exercise ........... 101 

Lampiran 8     : Standar Operasional Prosedur Senam Kaki Diabetik .............. 102 

Lampiran 9     : Satuan Acara Kegiatan ............................................................ 104 

Lampiran 10   : Leaflet Buerger Allen Exercise dan Senam Kaki Diabetik ..... 106 

Lampiran 11   : Hasil Uji Etik Penelitian .......................................................... 108 

Lampiran 12   : Tabulasi Data ........................................................................... 109 

Lampiran 13   : Uji Data ................................................................................... 113 

Lampiran 14   : Dokumentasi Penelitian ........................................................... 117 

Lampiran 15   : Lembar Konsultasi Skripsi ...................................................... 117 

Lampiran 16   : Berita Acara Revisi Skripsi ..................................................... 117 

Lampiran 17   : Endorsement Letter Abstrak .................................................... 117 

Lampiran 18   : Surat Keterangan Bebas Plagiasi ............................................. 117 

Lampiran 19   : Surat Bebas Pinjam Perpustakaan ........................................... 117 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xix 

 

DAFTAR SINGKATAN 
 

ABI   : Ankle Brachial Index  

AGEs  : Advanced Glycation End Products 

BAE   : Buerger Allen Exercise  

CRT   : Capillary Refill Time 

DFU   : Diabetic Foot Ulcer 

DFE  : Diabetic Foot Exercise 

DM   : Diabetes Mellitus  

GDP  : Gula Darah Puasa 

GDS  : Gula Darah Sewaktu 

GDA  : Gula Darah Acak 

IDF   : International Diabetes Federation 

PTM   : Penyakit Tidak Menular 

WHO   : World Health Organization 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


