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Aim: Delirium is associated with various negative clinical outcomes, such as decline in cognitive ability, increased length of hospital
stay, and higher mortality. For these reasons, early diagnosis of delirium is critical. Unfortunately, there are no reliable diagnostic cri-
teria or tool of delirium for infants and preschool-aged children in Japan.
The aim of the present study was to translate a new delirium assessment tool, the Preschool Confusion Assessment Method for the
Intensive Care Unit (psCAM-ICU), for accurately diagnosing clinically ill infants and preschool-aged children, from English to Japanese.

Methods: The translation was undertaken with the internationally established back-translation method. The translation was
repeated blindly and independently by eight medical researchers and clinicians from multiple disciplines. Any discrepancy evident
from the translated works was discussed and resolved.

Results: We report the successful development of the Japanese version of psCAM-ICU. However, before its full application, this diag-
nostic tool requires further testing and study, most notably for its validation and reliability.

Conclusion: A Japanese version of the psCAM-ICU was developed.
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INTRODUCTION

DELIRIUM IS A common neuropsychological compli-
cation observed in adult patients in the intensive care

unit (ICU) and is associated with negative clinical outcomes,
such as higher mortality,1 a decline in cognitive abilities,2

and increased length of hospital stay, as well as re-admis-
sion.2 For these reasons, the early diagnosis and effective
monitoring of delirium is very critical. Currently, the most
reliable assessment tool for diagnosing delirium is called the
Confusion Assessment Method for the ICU.3 It is used to
diagnose delirium in adults in ICUs, and has already been
translated into Japanese. However, no reliable assessment

tool for diagnosing pediatric delirium, such as the Preschool
Confusion Assessment Method for the ICU (psCAM-ICU),4

has been translated into Japanese. The psCAM-ICU is in
agreement with the recent standard delirium diagnosis, Diag-
nostic and Statistical Manual of Mental Disorders, 5th edi-
tion, and reportedly has high reliability and validity for ill
infant and preschool-aged children.4 Thus, the aim of the
present study was to translate the psCAM-ICU using the
back-translation method.

METHOD

PRIOR TO THE commencement of the project, permis-
sion to translate the psCAM-ICU was obtained from the

developer, Dr. Heidi A.B. Smith. Translation was carried
out using the back-translation method,5 a well-known
method that ensures preservation of the overall content and
meaning between the original and translated versions. In this
translation process (Fig. 1), the principal researcher first
translated the assessment tool from English to Japanese,
generating a provisional Japanese version. In the second
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step, we submitted the manuscripts to a second set of trans-
lators, including a Japanese nurse who had worked in the
USA and a native speaker of English (American). The trans-
lators back-translated the manuscript. In the third step, eight
medical professionals (including two clinical researchers,
two intensive care doctors, two pediatric doctors, and two
pediatric intensive care nurses) discussed the differences
between the provisional Japanese version and the back-
translated version. These medical professionals then gener-
ated a revised provisional Japanese version. In the fourth
step, the translators back-translated the revised provisional
Japanese version from Japanese to English. For consistency
in translation as well as reduction in variability between
multidisciplinary medical staff, the local medical profession-
als carefully checked any possible differences between the
original and back-translated versions. Every effort was made
to carefully execute all the steps in order to avoid the loss of
the original content due to cultural differences. After all of
these steps, the final document was then checked by the
original author, and the first author visited the original
author’s hospital (The Monroe Carell Jr. Children’s Hospi-
tal, Vanderbilt, Nashville, TN, USA) to discuss the proce-
dure of psCAM-ICU.

RESULTS

THE THIRD AND fourth steps described above were
repeated once and then checked by the original author.

Here, we show the completed versions of both back-

translated documents, that is, the English psCAM-ICU
(Fig. 2) and Japanese psCAM-ICU manuscripts (Fig. S1).
Some of the major changes made between the first and sec-
ond translations are words such as those associated with
“disorganized brain”. Our initial impression was that the
translation or meaning of the word “brain” had to do with
“thinking”. However, after a careful examination of this
assessment point (Fig. 2, Symptom 4: Disorganized brain),
the phrase had to do with the sleep–wake cycle and not
“thinking”, which is not normally considered in assessing a
6-month-old child. Therefore, we replaced the initial word
with a term that focused on “function”. After consulting the
author, the author advised that we add the word “AND”
between partial wakefulness or alertness and lack of calm-
ness. The rational for this adjustment is that some clinicians
describe patients with decreased levels of consciousness as
calm. The ideal for a clinician requiring a response from a
patient is a condition where the patient is in a state of alert-
ness as well as calmness. Therefore, we added “AND”
between “not completely awake” and “not calm”, per
author’s advice.

DISCUSSION

IN THE PRESENT study, The Japanese version of
psCAM-ICU was developed by using the back-transla-

tion method. Generally speaking, a direct translation of a
given assessment or diagnostic tool does not necessarily
guarantee equivalence.6 The back-translation method is a

Fig. 1. Flow of the back translation method used to translate the Preschool Confusion Assessment Method for the Intensive Care

Unit from English (E) to Japanese (J). Steps 3 and 4 were repeated once in this study.
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more valid method as it maintains the linguistic equiva-
lency, and for this reason Brislin’s classic back translation
has often been used. Nonetheless, back translation on its
own without considering cultural differences has its limita-
tions in translation.7 Therefore, we chose to reference
Jones’ back-translation method,5 which involves multiple
people in the process of translation. In addition, in the pre-
sent study, we used participants from multiple medical dis-
ciplines and cultures in order to reduce the cultural
differences. Further studies are needed in future to test the
validation and reliability of the newly translated Japanese
version of psCAM-ICU.

CONCLUSION

WE DEVELOPED THE Japanese version of the
psCAM-ICU using a standardized procedure.

ACKNOWLEDGEMENTS

WE ARE GRATEFUL to Dr. Heidi A.B. Smith for
granting permission to translate her diagnostic tool

and providing guidance.

DISCLOSURE

Tsukuba University Hospital’s institutional review board
approved this study (approval no. H28-085).

Conflict of Interest: Authors declare no Conflict of Interests
for this article.

REFERENCES

1 Martin B-J, Buth KJ, Arora RC, Baskett RJF. Delirium: a
cause for concern beyond the immediate postoperative period.
Ann. Thorac. Surg. 2012; 93: 1114–20.

2 Koster S, Hensens AG, Schuurmans MJ, Van Der Palen J.
Consequences of delirium after cardiac operations. Ann. Tho-
rac. Surg. 2012; 93: 705–11.

3 Ely EW, Margolin R, Francis J et al. Evaluation of delirium in
critically ill patients: validation of the Confusion Assessment
Method for the Intensive Care Unit (CAM-ICU). Crit. Care
Med. 2001; 29: 1370–9.

4 Smith HAB, Gangopadhyay M, Goben CM et al. The pre-
school confusion assessment method for the ICU: valid and
reliable delirium monitoring for critically Ill infants and chil-
dren*. Crit. Care Med. 2016; 44: 592–600. https://doi.org/10.
1097/ccm.0000000000001428.

5 Jones PS, Lee JW, Pillips LR, Zhang XE, Jaceldo KB. An
adaptation of Brislin’s translation model for cross-cultural
research. Res. Nurs. Health 2002; 50: 300–4.

6 Brislin RW. Back-translation for cross-cultural research. J.
Cross Cult. Psychol. 1970; 1: 185–216.

7 Harkness JA. Questionnaire translation. In: Harkness JA, van
de Vijver F, Mohler PP (eds). Cross-Cultural Survey Methods.
Hoboken, NJ: John Wiley & Sons, 2004; 155–177.

Fig. 2. Final back-translated English version of the Preschool Confusion Assessment Method for the Intensive Care Unit (psCAM-ICU).

This document was checked by the original author (Dr Heidi Smith).
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SUPPORTING INFORMATION

Additional Supporting Information may be found in the
online version of this article at the publisher’s web-site:

Fig. S1 Japanese version of the Preschool Confusion
Assessment Method for the Intensive Care Unit (psCAM-

ICU), developed using the back-translation method. To
reduce variability between multidisciplinary medical staff,
eight local medical workers carefully checked any possible
differences between the original and back-translated ver-
sions.
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