Universiteit

4 Leiden
The Netherlands

Hitting the right nerve: effects of transcutaneous vagus nerve

stimulation on symptoms of anxiety
Burger, A.M.

Citation
Burger, A. M. (2019, May 15). Hitting the right nerve: effects of transcutaneous vagus nerve
stimulation on symptoms of anxiety. Retrieved from https://hdl.handle.net/1887/72624

Version: Not Applicable (or Unknown)
License: Leiden University Non-exclusive license
Downloaded from: https://hdl.handle.net/1887/72624

Note: To cite this publication please use the final published version (if applicable).


https://hdl.handle.net/1887/license:3
https://hdl.handle.net/1887/72624

Cover Page

The handle http://hdl.handle.net/1887/72624 holds various files of this Leiden University
dissertation.

Author: Burger, A.M.

Title: Hitting the right nerve: effects of transcutaneous vagus nerve stimulation on
symptoms of anxiety

Issue Date: 2019-05-15


https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/72624
https://openaccess.leidenuniv.nl/handle/1887/1�

Hitting the Right Nerve

Effects of Transcutaneous Vagus Nerve
Stimulation on Symptoms of Anxiety

Andreas Burger



Cover created by Niels Langeveld.

This work was supported by a research grant from the Netherlands Organization for
Scientific Research (NWO) awarded to Bart Verkuil (Veni Grant 451-14-013).



Hitting the Right Nerve

Effects of Transcutaneous Vagus Nerve
Stimulation on Symptoms of Anxiety

Proefschrift

Ter verkrijging van
de graad van Doctor aan de Universiteit Leiden,
op gezag van Rector Magnificus Prof. Mr. C.J.J.M. Stolker,
volgens het besluit van College voor Promoties
te verdedigen op woensdag 15 mei 2019
klokke 15:00 uur.

door

Andreas Michael Burger
Geboren te Reutlingen
in 1989



Promotoren
Prof. Dr. W. van der Does
Prof. Dr. J.F. Brosschot

Co-promotor
Dr. B. Verkuil

Promotiecommissie
Prof. Dr. E.R.A. de Bruijn
Prof. Dr. K. Vonck

Dr. E. Verwijk

Oppositiecommissie
Prof. Dr. E.R.A. de Bruijn
Prof. Dr. I. Van Diest
Prof. Dr. S. Nieuwenhuis
Dr. E. Verwijk

Dr. E.J. Giltay

Dr. R.A. de Kleine



Table of Contents

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Chapter 7

Chapter 8

Chapter 9

General Introduction

Part | The extinction of fear
The effects of transcutaneous vagus nerve stimulation on conditioned fear
extinction in humans
Mixed evidence for the potential of non-invasive transcutaneous vagal
nerve stimulation to improve the extinction and retention of fear
Transcutaneous vagus nerve stimulation and extinction of prepared fear:
A conceptual non-replication
The effect of transcutaneous vagus nerve stimulation on fear generalization
and subsequent fear extinction

Part Il Negative Thought Intrusions
Transcutaneous Vagus Nerve Stimulation Reduces Spontaneous but not
Induced Negative Thought Intrusions in High Worriers

Part Ill Working Mechanisms
Transcutaneous nerve stimulation via the tragus: are we really stimulating
the vagus nerve?
From ear to eye? No effect of transcutaneous vagus nerve stimulation
on human pupil dilation: a report of three studies

General Discussion

Dutch Summary/Nederlandse Samenvatting
Curriculum Vitae

Publications

References

Acknowledgements/Dankwoord

18

33

58

80

103

124

127

154

169
175
176
177
194



List of Commonly Used Abbreviations

AB Attentional Blink

ABVN Auricular Branch of the Vagus Nerve
BFT Breathing Focus Task

(o Conditioned Stimulus

EMG Electromyography

FPS Fear-Potentiated Startle

HRV Heart Rate Variability

LC Locus Coeruleus

NA/NE Noradrenaline/Norepinephrine

NTS Nucleus of the Solitary Tract

SCR Skin Conductance Response

tVNS transcutaneous Vagus Nerve Stimulation
RMSSD Root Mean Square of Successive Differences of heart beats
us Unconditioned Stimulus

VNS Vagus Nerve Stimulation



