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Letter to the Editor
Rethinking realities: A call for accurate

terminology in eXtended Reality studies
To The Editor,
We read with great interest the article with the title: “Augmented

reality training in basic life support with the help of smart glasses.

Pilot study.” by Aranda-Garcı́a et al.,1 published in Resuscitation

Plus in June 2023; we wish to highlight and discuss the use of the

term “Augmented Reality” (AR) as it was employed within the context

of their research.

AR, a key component of eXtended Reality (XR), falls under an

emerging umbrella term encompassing various immersive technolo-

gies. These include Mixed Reality (MR), Virtual Reality (VR), and

Augmented Virtuality (AV). All are designed to merge the physical

and digital worlds.2 Azuma’s widely recognized definition of AR in

“A Survey of Augmented Reality” (1997) outlines three critical

requirements for an AR system: 1) it must blend real and virtual ele-

ments, 2) offer real-time interactivity, and 3) align real and virtual

components in a three-dimensional (3D) space.3 Based on this def-

inition, displaying a video call through Vuzix Blade smart glasses

(Vuzix, New York, USA) to an external device in the mentioned

study,1 does not meet the criteria for AR, as real environmental inter-

action and contextually relevant augmentation as virtual elements

are not integrated into the user’s real-world 3D view.

That might come from the not-so-correct terminology used by

Vuzix marketing, which advertises their smart glasses as AR.4 Within

its scope of application, this device has proven effective both as a

feedback tool, as demonstrated in Aranda-Garcı́a et al.’s research,1

and as a projector displaying high-definition two-dimensional medical

images, such as chest radiographs and prostate biopsies.5,6 Con-

versely, independent of the specific immersive technology utilized

in these studies, they collectively emphasize the potential of this

technology to enhance healthcare, as indicated in the refer-

ences.1,5,6 This directly addresses the question Aranda-Garcı́a

et al. raised in their publication regarding whether AR smart glasses

are an innovative new training tool or a superfluous gadget in resus-

citation science.7,8

Future research must pay close attention to the specific immer-

sive technologies employed, particularly considering the swift

advancements and the emergence of new terminologies within the

XR field. For example, unlike AR, Diminished Reality (DR) actively

modifies real-world environments by detecting and either removing

or altering specific objects.9 A case in point is the representation of

an enlarged automated external defibrillator, as illustrated in Fig. 1.2
The most recent Consensus of Science and Treatment Recom-

mendation from the International Liaison Committee on Resuscita-

tion reviewed the use of immersive technologies for basic and

advanced life support training for laypeople and healthcare provi-

ders, issuing a weak recommendation based on very low-quality evi-

dence.10 This perspective could shift the next European

Resuscitation Council Guidelines for immersive technologies to edu-

cate resuscitation, provided that authors use XR terminology accu-

rately and incorporate appropriate methodologies into high-stake

randomized controlled trials with uniform XR software. These studies

are vital for an accurate comparison of XR’s impact on resuscitation

education.
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ests: [Nino Fijačko is a member of the ERC BLS Science and Edu-

cation Committee. Robert Greif is ERC Director of Guidelines and

ILCOR, and ILCOR Task Force chair for Education Implementation

http://crossmark.crossref.org/dialog/?doi=10.1016/j.resplu.2024.100558&domain=pdf
https://doi.org/10.1016/j.resplu.2024.100558
https://doi.org/10.1016/j.resplu.2024.100558
http://www.sciencedirect.com/science/journal/01688227
http://www.elsevier.com/locate/resuscitation-plus


Fig. 1 – Reality-virtuality continuum and cardiopulmonary resuscitation.
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