
INTRODUCTION 

R eview question / Objective P (population): 
The research object of health, sub-health 
and disease. I (Intervention): Intervention 

methods for ear vagus nerve regulation (ear vagus 
nerve stimulation, drug seed sticking, pressing, 
acupuncture, electro-acupuncture) are provided. C 
(Comparison): In addition to the intervention group, 
there must be a control group receiving general 
nursing methods or false auricular point treatment 
(using placebo, general treatment methods, drugs, 
non-drugs, etc.). O (Outcome): parameters of heart 
rate variability (SDNN, RMSSD, pNN50, HF, LF, LF/
HF ratio). 

Condition being studied Transcutaneous auricular 
vagus nerve stimulation (taVNS) is a non-invasive 
low-frequency current interventional therapy that 
regulates the autonomic nervous system by 
stimulating the ear vagus nerve. It is commonly 
used clinically to treat cardiovascular and 
inflammatory diseases, nervous system diseases, 

pain, insomnia and anxiety, etc. . taVNS is a new 
medical technology product with low side effects 
and low risk of use, and high patient satisfaction 
after treatment. The cardiac effect of taVNS shows 
that parasympathetic nerve activation is a non-
invasive neuromodulation technology, which has 
been clinically used to improve sleep disorders, 
irritable bowel syndrome, Parkinson's disease and 
other diseases in recent years. In current studies, 
taVNS is known to be effective in treating 
insomnia; through taVNS, different cortical areas 
are stimulated to regulate brain activity and heart 
function; through taVNS, taVNS has been widely 
used in the treatment of sympathetic disorders. 

METHODS 

Search strategy We sourced literature published 
prior to March, 20223 from Mandarin and English 
databases including PubMed, Academic Search 
Complete, CINAHL Complete, Cochrane Library, 
Embase, Airiti Library, National Digital Library of 
Thesis and Dissertations in Taiwan, and China 

INPLASY 1

International Platform of Registered Systematic Review and Meta-analysis Protocols

INPLASY A Systematic Review and Meta-Analysis of Auricular 
Vagus Neuromodulation and Heart Rate Variability 
for the Application on Clinical Practice

Dai, CH1；Liu, JH2.

ADMINISTRATIVE INFORMATION  

Support -  Nil. 

Review Stage at time of this submission - Completed but not 
published. 

Conflicts of interest - None declared. 

INPLASY registration number: INPLASY202360037 


Amendments - This protocol was registered with the International 
Platform of Registered Systematic Review and Meta-Analysis Protocols 
(INPLASY) on 13 June 2023 and was last updated on 13 June 2023.

Corresponding author: 
Chia Hui Dai


kimy198510@gmail.com


Author Affiliation:                  
National Taipei University of Nursing 
and Health Sciences.

Dai et al. INPLASY protocol 202360037. doi:10.37766/inplasy2023.6.0037

Dai et al. IN
PLASY protocol 202360037. doi:10.37766/inplasy2023.6.0037 Dow

nloaded from
 https://inplasy.com

/inplasy-2023-6-0037/

INPLASY202360037

doi: 10.37766/inplasy2023.6.0037 

Received: 13 June 2023


Published: 13 June 2023



National Knowledge Infrastructure. The main 
keywords are（transcranial auricular vagus nerve 
s t i m u l a t i o n , t a V N S ) , ( a u r i c u l a r v a g u s 
euromodulation),（auricular, ear ; acupuncture, 
ear),（heart rate variability, heart rate variation, 
HRV). 

Participant or population Healthy, sub-healthy 
and diseased people. 

Intervention I (intervention): provide auricular 
vagus neuromodulation(Auricular vagus nerve 
stimulation, drug seed sticking, pressing, 
acupuncture, electroacupuncture) intervention 
methods. 

Comparator In addition to the intervention group, 
there must be a control group receiving general 
nursing methods or false auricular point treatment. 

Study designs to be included Systematic 
literature reviews, meta-analyses, guidelines, 
empirical studies, cohort studies, pilot studies1. 
Discuss the time domain analysis of ear vagus 
nerve regulation and heart rate variability (time 
domain analysis), SDNN, RMSSD, pNN50, have 
significant differences.2. To explore the frequency 
domain analysis of ear vagus nerve regulation and 
heart rate variability, HF and LF/HF ratio have 
significant differences; LF has no significant 
difference.Systematic literature reviews, meta-
analyses, guidelines, empirical studies, cohort 
studies, pilot studies. 

Eligibility criteria The conditions for inclusion of 
literature are:1. The article is a quantitative peer-
reviewed journal.2. Articles should be published 
before March 2023.3. Types of research: 
systematic literature review (SR), meta-analysis, 
guidance, empirical research, generational 
research, pilot research.4. Research methods: 
randomized controlled trials (RCT) or good non-
randomized controlled trials.5. Intervention 
measures are in line with the scope of auricular 
point stimulation (ear vagus nerve stimulation, drug 
seed sticking, pressing, acupuncture, electro-
acupuncture).6. Post-intervention outcome 
measurement must include heart rate variability 
parameters (SDNN, RMSSD, pNN50, HF, LF, LF/HF 
ratio).The exclusion criteria are:1. The research 
objects of the article are non-human groups.2. 
Types of research: press releases, posters, news 
magazines.3. The body is equipped with electronic 
medical equipment, such as a heart rate regulator 
(pacemaker), implantable cardiac defibrillator, 
neurostimulator, artificial electronic ear, so as not 
to interfere with the effect.4. Low energy photon 

therapy (Low energy photon therapy), to avoid 
interference effect.5. The study did not record the 
complete data of HRV.6. Articles not in Chinese or 
English.7. Do not use ear vagus nerve stimulation 
alone, such as using body acupoints in 
combination. 

Information sources English databases including 
PubMed, Academic Search Complete, CINAHL 
Complete, Cochrane Library, Embase, Airiti Library, 
National Digital Library of Thesis and Dissertations 
in Taiwan, and China National Knowledge 
Infrastructure. 

Main outcome(s) The efficacy of taVNS and HRV 
was investigated. The frequency domain analysis 
parameters HF, LF and LF/HF ratio. 

Additional outcome(s) The efficacy of taVNS and 
HRV was investigated. The time domain analysis 
parameters SDNN, RMSSD, and pNN50. 

Quality assessment / Risk of bias analysis Risk 
of Bias 2 (RoB 2) tool. 

Strategy of data synthesis 1. CMA 3.0 software 
for heart rate variability analysis; 2. Review 
Manager version 5.4 software for drawing. 

Subgroup analysis 1. CMA 3.0 software for heart 
rate variability analysis. 

Sensitivity analysis: 1. CMA 3.0 software for heart 
rate variability analysis. 

Country(ies) involved Taiwan (ROC). 

Keywords auricular vagus neuromodulation, 
transcutaneous auricular vagus nerve stimulation, 
heart rate variability, systematic review, meta-
analysis. 
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