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Introduction

Medicine has turned from paternalism to patient-centred
decisions (principle of autonomy). Main prerequisite is patient’s
competence to fully understand relevant medical information,
integrate it to properly evaluate decision’s consequences, and
finally render comprehensive willingness. Cognitive function must
be evaluated prior to any decision-making process, such as legal
right to consent or decline investigations, procedures, or treat-
ments, and/or end-of-life directives.

This process necessitates patient’s ability to appropriately
communicate. Intensive care unit (ICU) patients are usually
intubated -rendering oral communication mostly impossible-
and get sedated with various medications [1]. Despite an
apparently appropriate communication, some of them are
confused [2]. Confusion is regularly under diagnosed and
necessitates specific tools such as the confusion assessment
method for the ICU (CAM-ICU) [3] and/or the intensive care
delirium screening checklist (ICDSC) [4]. While not confused, a
patient might remain incompetent, meaning despite obvious
communication, more elaborated cognitive function and decision-
making processes remain inappropriate. Alterations in cognition
may occur from different sources or conditions (e.g., inflammation,
hypoxaemia, low cardiac output and oxygen delivery, glucose
dysregulation. . .). The influences of sedation and analgesia drugs
on cognitive function remain unknown to date. Detection of these
cognitive abnormalities can be challenging and have to be
evaluated with dedicated scores such as the Johns Hopkins
adapted cognitive examination (ACE), which has been evaluated
against the mini-mental state examination (MMSE) [5]. MMSE
remains difficult to use in intubated patients since verbal
responses are required. Bedside evaluation of neuro-cognitive
function requires exploration of five domains: orientation,
registration, attention and calculation, recall, and language, which
are incorporated in Johns Hopkins ACE and MMSE. To be used in

French speaking ICUs and serve both in the clinical and research
settings, a validated translation in French of ACE is mandatory. We
report herein the full translation process of Johns Hopkins ACE.

Material and methods

Translation was conducted following international guidelines
on adaptation and translation of medical tools [6]. The translation
from American English into French was conducted by an American
teacher of French language, working as a translator, bilingual,
living in the United States of America (Bend, Oregon), born in
France, not familiar with the original method (PKO). Medical
French speaking edits were made by two intensivists (JMC and SD).
The second version was read by three independent anaesthesio-
logists and intensivists (GC and TG) to improve the editing. The
third version of the questionnaire was back translated by a native
English-French bilingual speaker, Canadian native, Professor of
anaesthesiology from University of Toronto (MK). The English
version was compared to the original one and discrepancies
between versions were discussed before final version approval.

Fig. 1 shows whole process timeline. Johns Hopkins ACE French
version is available in the Electronic Supplementary Material
(ESM).

Results

The entire process took 6 months, between October 2016 and
April 2017 (Fig. 1). The original score is composed of 5 items
(orientation, language, registration, attention and calculation, and
recall) with practical recommendations to properly conduct the
test and methods to process results. This version also comprises
two visual support cards each associated with a group of three
words. Six hundred and thirteen words have been translated.
Discrepancies have been found in nine words (1.5%) and two
sentences between the back translated and the original English
version. Table 1 shows the number and type of discrepancies, and
final decision regarding changes: one simple mistake of translation
has been corrected; two words have been modified to stick with
geographic situation. These words were those proposed as answers
to the question “Is the country we are in”. “Canada” and “USA”
have been respectively changed into “Belgium (Belgique)” and
“France (France)”. Two other translated words have been modified
according to cultural aspects. “Kazoo” has not been translated into
“mirliton” but into “harmonica”, to be more easily understood.
“Nursing home” has been translated into “maison de retraite”. The
four other words concerned with discrepancies have not conduc-
ted to any change of the French version, as they were mistakes in
the back-translation (synonyms, confusion noun/verb). Concern-
ing the two sentences, semantic mistakes conducting to non-sense
were corrected following reformulations. Finally, 64% of discre-
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Fig. 1. Timeline of Johns Hopkins ACE translation process into French.

Table 1

Discrepancies between the back-translated and the original VERSIONS American English of the Johns Hopkins ACE.

Type of differences and number of differences between the
back-translated and the English original versions of
the Johns Hopkins ACE (n = 613 words)

Final change in the French version

A: Geographic (n = 2)

2 changes made. Geographic adaptations in accordance with French and American teams:

“Canada” to “Belgium” (Belgique)
“USA” to “France” (France)

B: Cultural (n = 2)

2 changes made:

“Kazoo” to “harmonica”

“Nursing home” to “maison de retraite”

C: 5 words (n = 5)

4 no change: errors in back-translation only

1 change made: simple translation error

Different meanings of sentences (n = 2)
Summary, n = 11

2 changes made: semantic meanings. Mutual rephrasing accepted.
No Change: n = 4 (36%)

Change made: n = 7 (64%)

List of abbreviations: ACE: Adapted Cognitive Exam; USA: United States of America.

pancies lead to changes in the final French version. None of these
discrepancies were considered as important changes.

Discussion

Cognitive function evaluation of ICU patients is a worldwide
prerequisite in patient-centred medicine, usually based on
subjective opinions of clinicians. Cognitive function and deci-
sion-making capacity might be poorly correlated to clinical
opinions, rendering reliable scores mandatory.

The ACE is the first valid and reliable examination for the
assessment and quantification of cognition in intubated and non-
intubated ICU patients [5]. It provides a useful, objective tool that
can be utilised by any member of the critical care team. ACE, a 100-
point scale test, assesses cognition through five fields: orientation,
language, registration, attention/calculation, and recall. This
10 min exam only rely on the ability to demonstrate responses
as yes/no format or multiple choice questions and simple motor
tasks without any verbal communication. The ACE has an excellent
overall correlation with the MMSE and expert’s assessments of
cognitive impairment [5].

Many other factors might interfere with cognitive function and
possibly decision-making capacity of ICU patients. Among those,

the precise impact of sedatives and analgesics on cognitive
function remains unknown to date and needs to be properly
investigated.

Cognitive function is a highly complex multi-component
process. Cognition has been linked to decision-making capacity
in hospitalised patients. Johns Hopkins ACE score might
become a surrogate of decision-making capacity in neuroco-
gnitive evaluations (similarly to MMSE [7]), but this postulate
remains to be further investigated. Rigorous translation of Johns
Hopkins ACE score into French might become useful to
physicians interested in cognitive function evaluation of ICU
patients.

Conclusion

The present Johns Hopkins ACE translation from American
English into French follows recommended process through a
collaborative approach between American, Canadian and French
teams. Hopefully this rigorous French translation might become
useful to French-speaking physicians interested in cognitive
function of ICU patients and will help the conduct of large studies
evaluating the impact of different conditions on cognitive function
in ICU patients.
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