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High-quality chest compressions are pivotal for improv-
ing survival from cardiac arrest. The rate and depth of
compressions, chest recoil and hand position are import-
ant parameters affecting the overall quality of chest
compressions, which is correlated with blood flow and
oxygen delivery to the heart and brain and, conse-
quently, with rate of ROSC and neurologically intact sur-
vival at hospital discharge [1]. During the last decade,
some automated feedback devices have been investigated
to improve CPR performance during cardiac arrest [2].
However, the applicability of these systems on a large
scale is questionable and more attention has been
focused on FS for training with unclear effects [3].
Two recently published RCTs brought new high-

quality evidence on this topic. Both RCTs evaluated the
effect of an automated computerized real-time FS (Laer-
dal QCPR®) able to measure CPR quality, which can be
connected wirelessly to a training mannequin and
displayed on pads or laptops (Additional file 1).
Baldi et al. [4] randomized 450 laypersons of various

age participating in BLS courses in a three-arm study.
The authors demonstrated that both a 1-minute training
or a 10-minute training with the FS was superior to a
standard course in terms of the percentage of compres-
sions with correct depth, with complete chest recoil and
with correct hand position. In this trial, assessment of
the chest compression skill acquisition was performed at
the end of the course.

Cortegiani et al. [5] randomized 144 trainers in a two-
arm study comparing a standard course plus a 2-minute
chest compressions training with the FS versus instructor-
based feedback only. The intervention group demonstrated
a significantly higher overall quality and percentage of cor-
rectly released chest compressions and a more appropriate
compression rate. Interestingly, in this trial, outcomes
assessment was performed 7 days after the course. The
median age of participants was lower than for the other
trial (17 years for both groups) because it specifically
focused on secondary school students.
There is now high-grade evidence to support the effect

of a visual FS in terms of chest compression skill acquisi-
tion for laypersons. Further research should evaluate the
effect of a visual FS at longer time points and for training
(and retraining) of healthcare personnel, focusing on
patient-centered outcomes. Moreover, high-quality studies
comparing different FSs are needed.

Additional file

Additional file 1: Shows the graphic interface of the Laerdal QCPR®
feedback system. Screenshot representing how Laerdal QCPR® provides
real-time visual feedback during training. In this case, compressions are
too shallow, 40 mm for the last one, with incomplete chest recoil
(another yellow arrow suggests you should allow complete chest recoil),
and the compression rate is too low, 84 compressions/minute (a continuous
yellow line shows that the compressions are not in the correct range). The
system recognizes as correct parameters those recommended by inter-
national guidelines. (TIFF 123 kb)

Abbreviations
BLS: Basic life support; CPR: Cardiopulmonary resuscitation; FS: Feedback
system; RCT: Randomized controlled trial; ROSC: Return of spontaneous
circulation

* Correspondence: cortegiania@gmail.com; andreacortegiani85@gmail.com
1Department of Biopathology and Medical Biotechnologies (DIBIMED),
Section of Anaesthesia, Analgesia, Intensive Care and Emergency, University
Hospital Paolo Giaccone, University of Palermo, Via del Vespro 129, 90127
Palermo, Italy
Full list of author information is available at the end of the article

© The Author(s). 2017 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Cortegiani et al. Critical Care  (2017) 21:166 
DOI 10.1186/s13054-017-1740-z

http://crossmark.crossref.org/dialog/?doi=10.1186/s13054-017-1740-z&domain=pdf
http://orcid.org/0000-0003-1416-9993
dx.doi.org/10.1186/s13054-017-1740-z
mailto:cortegiania@gmail.com
mailto:andreacortegiani85@gmail.com
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/


Acknowledgements
None.

Funding
None.

Availability of data and materials
All data supporting our thoughts are available through PubMed and trial
registries cited in the full version of the cited manuscripts.

Authors’ contributions
AC, VR, EB, and EC conceived the content and draft the manuscript. AG and
SMR helped to conceive the content of this letter and to revise the
manuscript critically for important intellectual content. All authors read and
approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Ethics approval and consent to participate
Not applicable.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Department of Biopathology and Medical Biotechnologies (DIBIMED),
Section of Anaesthesia, Analgesia, Intensive Care and Emergency, University
Hospital Paolo Giaccone, University of Palermo, Via del Vespro 129, 90127
Palermo, Italy. 2Pavia nel Cuore, Via de Canistris 7, 27100 Pavia, Italy. 3School
of Cardiovascular Disease, University of Pavia, Viale Golgi 19, 27100 Pavia,
Italy. 4School of Anesthesia and Intensive Care, University of Pavia, Viale Golgi
19, 27100 Pavia, Italy.

References
1. Nolan JP. High-quality cardiopulmonary resuscitation. Curr Opin Crit Care.

2014;20:227–33.
2. Lin S, Scales DC. Cardiopulmonary resuscitation quality and beyond: the

need to improve real-time feedback and physiologic monitoring. Crit Care.
2016;20:182.

3. Zapletal B, Greif R, Stumpf D, Nierscher FJ, Frantal S, Haugk M, Ruetzler K,
Schlimp C, Fischer H. Comparing three CPR feedback devices and standard
BLS in a single rescuer scenario: a randomised simulation study.
Resuscitation. 2014;85:560–6.

4. Baldi E, Cornara S, Contri E, Epis F, Fina D, Zelaschi B, Dossena C, Fichtner F,
Tonani M, Di Maggio M, Zambaiti E, Somaschini A. Real-time visual feedback
during training improves laypersons’ CPR quality: a randomized controlled
manikin study. CJEM. 2017;1–8

5. Cortegiani A, Russotto V, Montalto F, Iozzo P, Meschis R, Pugliesi M, Mariano
D, Benenati V, Raineri SM, Gregoretti C, Giarratano A. Use of a real-time
training software (Laerdal QCPR(R)) compared to instructor-based feedback
for high-quality chest compressions acquisition in secondary school
students: a randomized trial. PLoS One. 2017;12:e0169591.

Cortegiani et al. Critical Care  (2017) 21:166 Page 2 of 2


	Additional file
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Publisher’s Note
	Author details
	References

