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ABSTRAK

Pengaruh Penambahan Stimulasi Nervus Vagus Transkutan (tVNS) 
terhadap Intensitas Nyeri pada Pasien Nyeri Punggung Bawah Kronis

Muhammad Jasman Erwin Halim

Latar belakang: Low back pain, jika tidak ditangani dengan baik, bertanggung 

jawab terhadap penurunan kualitas hidup pasien. Selain pengobatan dan terapi 

olahraga, transcutaneous vagus nerve stimulation (tVNS) muncul sebagai salah 

satu modalitas untuk nyeri kronis. Saat ini, penelitian tentang efek tVNS terhadap 

intensitas nyeri, khususnya pada kasus nyeri punggung bawah kronis, masih langka. 

Penelitian ini bertujuan untuk menguji pengaruh terapi tVNS selain olahraga pada 

pasien dengan nyeri punggung bawah kronis.

Metode: Dua puluh dua pasien secara acak dimasukkan ke salah satu dari dua 

kelompok: kelompok kontrol, yang mencakup sebelas pasien yang hanya menerima 

terapi olahraga, dan kelompok intervensi, yang mencakup sebelas pasien yang 

menerima terapi olahraga dengan tVNS sebagai terapi tambahan. Data demografi 

peserta dan hasil Numerical Pain Rating Scale (NPRS) digunakan sebagai ukuran 

hasil. Data dikumpulkan sebelum dan sesudah masa pengobatan dua minggu. 

Keamanan dan efek samping dipantau selama penelitian.

Hasil: Rerata NPRS menurun pada kedua kelompok, dengan kelompok intervensi 

menurun dari 5,45 menjadi 1,73 (p < 0,001) dan kelompok kontrol menurun dari 

5,82 menjadi 3,27 (p < 0,001). Meskipun skor NPRS rata-rata kelompok intervensi 

menurun lebih dari kelompok kontrol, tidak ditemukan perbedaan yang signifikan 

(p = 1,04). Mengikuti Cohen's D, ukuran efek dari kelompok intervensi lebih 

signifikan (2,22) daripada kelompok kontrol (1,62).

Kesimpulan: Temuan ini menyiratkan bahwa tVNS harus dipertimbangkan 

sebagai terapi tambahan untuk pasien yang menderita nyeri punggung bawah 

kronis. Selama penelitian, tidak ada efek samping yang ditemukan.

Kata Kunci: Low back pain, intensitas nyeri, NPRS, tVNS
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ABSTRACT

The Effect of Added Transcutaneous Vagus Nerve Stimulation (tVNS) on 
Pain Intensity in Patients with Chronic Low Back Pain

Muhammad Jasman Erwin Halim

Background: Low back pain, if poorly treated, is responsible for a decline in 

patients’ quality of life. In addition to medication and exercise therapy, 

transcutaneous vagus nerve stimulation (tVNS) emerges as one of the modalities 

for chronic pain. Currently, studies on the effect of tVNS on pain intensity, 

particularly in chronic low back pain cases, are still scarce. This study aims to 

examine the effect of tVNS in addition to exercise treatment on patients with 

chronic low back pain.

Method: Twenty-two patients were randomly assigned to one of two groups: the 

control group, which included eleven patients who received only exercise therapy, 

and the intervention group, which included eleven patients who received exercise 

therapy with tVNS as an additional therapy. The demographic data of the 

participants and the results of the Numerical Pain Rating Scale (NPRS) were used 

as outcome measures. Data were collected before and after the two-week treatment 

period. Safety and adverse events were monitored throughout the study.

Results: The mean NPRS decreased in both groups, with the intervention group 

decreasing from 5.45 to 1.73 (p < 0.001) and the control group decreasing from 

5.82 to 3.27 (p < 0.001). Although the intervention group's average NPRS score 

decreased more than the control groups, no significant difference was found (p = 

1.04). Following Cohen's D, the effect size of the intervention group was more 

significant (2.22) than that of the control group (1.62).

Conclusion: These findings imply that tVNS should be considered as an additional 

therapy for patients suffering from chronic low back pain. During the study, no side 

effects were discovered.

Keywords: Low back pain, pain intensity, NPRS, tVNS
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DAFTAR SINGKATAN

ABVN = Auricular Branch Vagus Nerve
Ach = Acethylcolin

ATP = Adenosine Triphosphate
BMI = Body Mass Index
CAP = Cholinergic AntiInflammatory Pathway
CCL = Chemokine Ligand 
ChAT = Choline Acetyltransferase
CNS = Central Nervus System
CRF = Corticotrophin Releasing Factor
CRP = C – Reactive Protein
CT scan = Computed Tomography Scan
CX3CL1 = C-X3-C Motif Chemokine Ligand 1
DRG = Dorsal Root Ganglion
ECG = Electrocardiography
EEG = Electroencephalography
EMG = Electromyography
ESR = Erythrocyte Sedimentation Rate
FAIR = Felxion, Adduction, Internal Rotation

FDA = Food and Drug Administration
fMRI = Fungsional Magnetic Resonance Imaging
GABA = Gamma-Aminobutyric Acid
HLA = Human Leucicyte Antigen
HPA = Hypothalamic-pituitary-adrenal
Hz = Hertz

IFC = Interferencial current
IL = Interleukin

iVNS = Invasive Vagus Nerve Stimulation
JAK = Janus Kinase
LC = Locus Coeruleus
LBP = Low Back Pain
LPS = Lipopolisakarida

MDD = Major Depressive Disorder
MMT = Manual Muscle Testing
MoCA = Montreal Cognitive Assessment
MRI = Magnetic Resonance Imaging
NCV = Nerve Conduction Velocity
NE = Norepinephrin
NMDA = N-methyl-D-Aspartate
NOS = Nitrit Oxide Synthase
NPB = Nyeri Punggung Bawah

NPRS = Numerical Pain Rating Scale
NR = Nucleus Raphe
NSAIDs = Non-steroid Anti Inflammation Drugs
NTS = Nucleus Tractur Solitarius
P38 MAPK = P38 Mitogen-Activated Protein Kinases
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PAG = Periaquaductal Grey
PVN = Paraventricular nucleus
QoL = Quality of Life
ROM = Range of Motion
SI Joint = Sacroiliac Joint

SLR = Straigh Leg Raise
STAT = Signal Transducer and Activator of Transcription
SWD = Shortwave diathermy
TENS = Trascutaneous Electrical Nerve Stimulation
TLR = Toll Like Receptor
TNFR1 = Tumor Necrosis Factor Receptor 1
TNF-α = Tumer Necrosis Factor α
TTX-R Na+ = Tetrodotoxin Resistent Sodium
tVNS = Transcutaneous Vagus Nerve Stimulation (Stimulasi   Nervus 

Vagus Transkutan)

USD = Ultrasound dithermy
VAS = Visual Analog Scale
VIP = Vasoactive Intestinal Polypeptide
VN = Vagal Nerve
VNS = Vagal Nerve Stimulation
α7nAChR = α7 Acethylcolin Receptor
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