Universiteit

w4 Leiden
The Netherlands

Touched by technology: automated tactile stimulation in

the treatment of apnoea of prematurity
Cramer, S.J.E.

Citation

Cramer, S. ]J. E. (2025, September 30). Touched by technology: automated
tactile stimulation in the treatment of apnoea of prematurity. Retrieved from
https://hdl.handle.net/1887/4262038

Version: Publisher's Version
Licence agreement concerning inclusion of doctoral
License: thesis in the Institutional Repository of the University
of Leiden

Downloaded from: https://hdl.handle.net/1887/4262038

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


https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/4262038




TOUCHED BY TECHNOLOGY

Automated tactile stimulation in the
treatment of apnoea of prematurity



COLOFON

TOUCHED BY TECHNOLOGY e » Automated tactile stimulation in the treatment of apnoea
of prematurity

©2025, Sophie Josephine Elisabeth Cramer, Leiden, the Netherlands

All rights reserved. No part of this publication may be reproduced or transmitted in any
form or by any means, electronic or mechanical, including photocopy, recording or any
information storage or retrieval system, without permission in writing from the author.

ISBN 978-94-6522-576-0
Cover & Layout: Sophie J.E. Cramer
Printing Ridderprint | www.ridderprint.nl

The research described in this thesis was supported by the Gisela Thier Fonds of the Willem-

Alexander Kinderziekenhuis, Leiden.

Financial support by BOBBY Neonatal, Chiesi, Chipsoft, Concord Neonatal, Fisher &Paykel
Healthcare, Fritz Stephan GmbH, Monivent AB, SLE Ltd, the Willem Alexander Childrens’
Hospital and the Leiden University Library for publication of this thesis is gratefully
acknowledged.



TOUCHED BY TECHNOLOGY

Automated tactile stimulation in the
treatment of apnoea of prematurity

Proefschrift

ter verkrijging van
de graad van doctor aan de Universiteit Leiden,
op gezag van rector magnificus prof.dr.ir. H.Bijl,
volgens besluit van het college voor promoties
te verdedigen op dinsdag 30 september 2025
klokke 16:00 uur

door
Sophie Josephine Elisabeth Cramer
geboren te Veldhoven
in 1992



Promotores:
Co-promotor:

Leden promotiecommissie:

prof. dr. A.B. te Pas
dr. J. Dekker
prof. dr. E Lopriore

prof. dr. S.C. Pauws
Tilburg University, Tilburg

prof. dr. ir. C. van Pul
Technische Universiteit Eindhoven, Eindhoven
Maxima Medisch Centrum, Veldhoven

dr. G.J. Hutten
Amsterdam Universitair Medisch Centrum, Amsterdam



Aan mijn ouders



TABLE OF CONTENTS

PART 1: APNOEA OF PREMATURITY

General introduction 11

PART 2: UNDERSTANDING CURRENT CARE

Chapter 1 High variability in nurses’ tactile stimulation methods in 27

response to apnoea of prematurity — a neonatal mannikin study

Chapter 2 Caregivers’ response to cardiorespiratory events in preterm 41
infants in the NICU — a quantitative overview

PART 3: THE POTENTIAL OF AUTOMATED TACTILE STIMULATION

Chapter 3 Effect of tactile stimulation on termination and prevention of 61
apnoea of prematurity: a systematic review

Chapter 4 The effect of vibrotactile stimulation on hypoxia-induced 87
irregular breathing and apnoea in preterm rabbits

PART 4: A PUROSE-BUILT AUTOMATED TACTILE STIMULATION DEVICE

Chapter 5 Development of the Breathing Operator for BaBY (BOBBY): an 107
automated tactile stimulation device to facilitate breathing in

preterm infants

Chapter 6 Automated tactile stimulation in response to cardiorespiratory 125

events in preterm infants: a feasibility study



PART 5: FURTHER OPPORTUNITIES FOR AUTOMATION

Chapter 7

PART 6

PART 7

Technology in the delivery room supporting the neonatal
healthcare provider’s task

DISCUSSION

General discussion
English summary

Dutch summary

APPENDICES

List of abbreviations
List of publications
Curriculum Vitae

Acknowledgements

145

169
193
203

216
218
221

222





