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on needs: eyetracking in critically ill intubated
patients should not be underestimated
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Uwe Hamsen?

Dear editors

With great interest, we have read the article “Assessing
oral comprehension with an eye tracking based innova-
tive device in critically ill patients and healthy volunteers:
a cohort study” published by Bodet-Contentin and col-
leagues in Critical Care.

They studied the ability of healthy volunteers and criti-
cally ill patients to answer the questions of the Mon-
treal Toulouse Test to study their oral comprehension
by using an eye-tracking device. The test questions were
read out loud by a recorded voice, and the test was per-
formed automated without the active involvement of a
human being. An answer was classified as “right” when
the subject fixated the panel with the described picture
for at least 3 s within a time window of 6 s. The authors
reported a median rate of correct answers of 93% in
healthy volunteers and of 38% critically ill patients. As
a take-home message, they conclude that “implement-
ing an oral comprehension test using an innovative eye-
tracking-based interface seems feasible in critically ill
intubated patients”

This comment refers to the article available online at https://doi.org/10.1186/
$13054-022-04137-3.
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Critical readers may come to another conclusion. They
might take home that most critically ill patients who are
thought to be able to communicate judiciously (calm
and awake as evaluated by the Richmond Agitation and
Sedation Scale (RASS) with proper hearing and vision)
are not able to do so by using eye-tracking technology.
Performance of critically ill patients on the test appar-
ently was very poor. Of the 15 test items used (compare:
video provided online as File 2), nine contained four
panels (i.e., one target panel and three distractor pan-
els, guessing baseline=25%). The other 6 contained two
panels (guessing baseline=50%). The average guessing
rate across the 15 items thus was 35%. Hence, the per-
formance of critically ill patients was very close to the
performance expected under guessing. For critically ill
patients older than 60, the authors report an even lower
performance (27% median correct rate). One might argue
that—instead of exclusively arguing based on guessing
rates—one should also consider the time demands and
constraints (fixating the correct panel for 3 out of 6 s).
Yet, in this case one would still conclude that critically
ill patients apparently perform very poorly on the test
the way it had been administered. Given that their per-
formance was close to chance baseline, one might even
doubt that eyetracking-based assessment is feasible at all
in this population.

However, we feel that some technical concerns may
have precluded more favorable results, as several other
investigators have observed [2—4].

©The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit httpy/creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13054-022-04280-x&domain=pdf
http://orcid.org/0000-0002-8576-5330
https://doi.org/10.1186/s13054-022-04137-3
https://doi.org/10.1186/s13054-022-04137-3

Waydhas et al. Critical Care (2022) 26:400

+ Our major concern is that the requirement of gaz-
ing at least three seconds at a panel on a monitor
in the study by Bodet-Contentin et al. is not pos-
sible for many ICU patients. In the study from
Duffy et al. [2], a gaze fixation of 0.4 s was used. In
another study, it has been observed and reported by
patients that even a gaze fixation time of 1 s was too
strenuous for many patients [5] and a gaze fixation
time of 0.6 s was recommended. This is one reason:
We believe that the results from Bodet-Conten-
tin substantially underestimate the ability of their
patients to thoughtfully communicate by using the
eye-tracking technology.

+ Another reason lies in the observation that intu-
bated critically ill patients can consistently report
on their appraisals of their situation via eye fixa-
tions on response panels [6]. For instance, 90%
indicate to feel trapped (while other items show
lower approval rates). This underlines that patients
understand what they are asked and are able to
indicate their answer via fixation position. The
questions posed in the Montreal-Toulouse test do
have little or no context to the extreme situation
the patients are experiencing. Accounting for the
high level of concentration required by the patients
their motivation to give answers might be reduced.
Beyond the example just mentioned, in several
studies it has been shown that critically ill patients
are quite able to give differentiated answers ques-
tions concerning their actual situation, require-
ments, and projections on their future [3—6].

+ Thirdly, although automation of tasks will allow the
medical personal on an ICU to focus on other duties,
in this particular setting, we feel that a personal inter-
action with a human being would be preferable. One
major concern of awake critically ill patients is the
lack of communication with nurses or physicians [7].
So, being interrogated by a machine (e.g., automa-
tion, recorded voice, lack of individualization) might
further reduce patients’ motivation and ability to
focus their gaze.

In conclusion, we congratulate the authors that they
provided a study on assessment of oral comprehension
after previous studies suggested that the eye-tracking
technology is feasible in non-verbal critically ill patients.
On the other hand, we believe that some of the unfavora-
ble technical circumstances of the study did preclude a
better performance of those non-verbal patient. Future
studies have to show that the eye-tracking technology
can be successfully implemented in the daily routine in
an ICU and adds to the well-being of non-verbal patients.
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