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Background: Delirium is common in critically ill patients with detrimental effects in terms of increased
morbidity, mortality, costs, and human suffering. Delirium detection and management depends on
systematic screening for delirium, which can be challenging to implement in clinical practice.
Objectives: The aim of this study was to explore how nurses in the intensive care unit perceived the use
of Confusion Assessment Method for the Intensive Care Unit (CAM-ICU), the Confusion Assessment
Method for the Intensive Care Unit-7 (CAM-ICU-7), and Intensive Care Delirium Screening Checklist
(ICDSC) for delirium screening of patients in the intensive care unit.
Methods: This was a cross-sectional, electronic-based survey of nurses' perceptions of delirium screening
with the three different instruments for delirium screening. Nurses were asked to grade their perception
of the usability of the three instruments and how well they were perceived to detect delirium and
delirium symptom changes on a 1- to 6-point Likert scale. Open questions about perceived advantages
and disadvantages of each instrument were analysed using the framework method.
Results: One hundred twenty-seven of 167 invited nurses completed the survey and rated the CAM-ICU-
7 as faster and easier than the ICDSC, which was more nuanced and reflected changes in the patient's
delirium better. Despite being rated as the fastest, easiest, and most used, the CAM-ICU provided less
information and was considered inferior to the CAM-ICU-7 and ICDSC. Using familiar instruments made
delirium screening easier, but being able to grade and nuance the delirium assessment was experienced
as important for clinical practice.
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Conclusions: Both the ICDSC and the CAM-ICU-7 were perceived well suited for detection of delirium and
reflected changes in delirium intensity. The CAM-ICU was rated as fast and easy but inferior in its ability
to grade and nuance the assessment of delirium. Emphasis on clinical meaningfulness and continued
education in delirium screening are necessary for adherence to delirium management guidelines.
© 2023 Australian College of Critical Care Nurses Ltd. Published by Elsevier Ltd. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Delirium is commonly occurring in the intensive care unit (ICU),
and identification depends on systematically screening for detec-
tion. Especially the hypoactive form of delirium may be difficult to
detect without employment of proper screening tools.1 Systematic
screening can, however, be difficult to implement in clinical prac-
tice as nurses may distrust screening instruments and prefer a
subjective assessment of the patient's mental status,2,3 yet nurses
may be engaged in delirium detection if they find it meaningful.2,4

In this study, we explore nurses' perception of different delirium
screening instruments to gain a deeper understanding of what
nurses find useful in clinical practice.
1.1. Background

Delirium is the clinical manifestation of the pathobiological
process of acute encephalopathy5,6 and should be regarded as brain
dysfunction.7,8 Delirium is characterised by acute onset, fluctuating
symptoms, reduced attention, and altered cognition and is by
definition triggered by an organic cause.8 Delirium is associated
with increased mortality and9 increased healthcare costs7,10 and
might be associated with poorer cognitive outcome7 although this
is not consistently found in the intensive care population.11 Under
all circumstances, delirium is a frightening experience for patients
and relatives.12

The 2018 Prevention and Management of Pain, Agitation/Seda-
tion, Delirium, Immobility, and Sleep Disruption in Adult Patients in
the ICU (PADIS) guideline recommends systematic and
regular screening for delirium with validated tools.13 Especially
hypoactive delirium is difficult to recognise in patients that may be
lethargic and withdrawn1 and consequently may be overlooked by
healthcare professionals. Well-known methods for delirium
detection in the ICU includes the Confusion Assessment Method for
the ICU (CAM-ICU)14 and the Intensive Care Delirium Screening
Checklist (ICDSC).15 The CAM-ICU assesses inattention and dis-
organised thinking using prespecified tests,14 whereas the ICDSC
supplements tests of inattention and disorganised thinking with
clinical observations of sleep pattern, motor activity, behaviour, and
hallucinations.15 The CAM-ICU has a dichotomous outcome
(delirium positive/delirium negative),14 whereas the ICDSC results
in a score between 0 and 8: 0 denotes no delirium, 1e3 denotes
subsyndromal delirium, and 4e8 denotes delirium.15,16 The
Confusion Assessment Method for the Intensive Care Unit-7 (CAM-
ICU-7), developed by Khan et al.17 and building on the CAM-ICU,14

assesses the same elements as the CAM-ICU. The CAM-ICU-7 has
been validated as a measure of delirium severity on a scale from
0 to 7: 0e2 denotes no delirium, 3e5 mild to moderate delirium,
and 6e7 severe delirium.17 Krewulak et al.18 showed significant
correlation between the CAM-ICU-7 and the ICDSC although the
ICDSC has not been validated as a measure of delirium severity.

Delirium screening has been shown to be pivotal for efficient
delirium management1; however, systematic and regular delirium
screening of ICU patients was negatively affected by distrust in the
reliability of screenings instruments, difficulties in using the
Intensive care unit nurses' pe
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instruments when patients were fatigued or loosing concentration,
and the belief that a clinical judgement of an experienced ICU nurse
was more accurate in detection of delirium.11 As delirium has se-
vere negative consequences for patients7 and is difficult to
detect,1,19 there is a need to further explore and understand nurses'
perceptions and uses of different delirium screening instruments
for ICU patients.
1.2. Aim

The aim of this study was to explore how nurses in the ICU
perceived the use of the CAM-ICU, CAM-ICU-7, and ICDSC for
delirium screening of patients admitted to the ICU.
2. Methods

This study was an electronic, cross-sectional survey. The survey
combined quantitative and qualitative questions and was issued to
nurses who had completed delirium screening of ICU patients with
three different instruments (the CAM-ICU, the CAM-ICU-7, and the
ICDSC) as part of the overarching DELIS-3 study (ClinicalTrials.gov
ID NCT04551508).
2.1. Delirium screening instruments

Fifteen of 17 participating ICUs had implemented the Danish
version of the CAM-ICU20 for delirium screening, and two ICUs used
the Danish version of ICDSC.21 The Danish version of the ICDSC was
approved by Y. Skrobik, one of the original authors of the ICDSC,15

and had an important clarification from the original ICDSC as it
took into account sedation as a confounder for assessment of
consciousness and psychomotor slowing.13,22 The CAM-ICU-7 had
only recently been translated into Danish23 and was not used in any
Danish ICUs to our knowledge.
2.2. Participants and setting

For this survey, we included a total of 176 nurses from 17 Danish
ICUs (11 ICUs in regional hospitals and 6 ICUs in university hospi-
tals) who had participated in the overarching DELIS-3 study. Par-
ticipants had been recruited because of their interest in delirium in
ICU patients. Nine withdrew due to maternity or sick leave or job
change, leaving 168 participants. All participants were ICU nurses
with more than 6 months' clinical ICU experience. Prior to
completing the survey, each nurse had received training in delirium
and the use of three different instruments (CAM-ICU, CAM-ICU-7,
and ICDSC) for delirium screening followed by bedside training in
delirium screening by an ICU nurse experienced in delirium
screening. As part of the DELIS-3 study, each participating nurse
was asked to screen 10 different ICU patients at least once, each
time using the three different instruments. For each screening, the
sequence of the screening instruments was randomised to avoid
giving preferential treatment to one method. Nurses were not
blinded to previous delirium screening results.
rception of three different methods for delirium screening: A survey
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2.3. Data collection

The survey included questions about nurses' perceptions of (i)
how time-consuming they experienced delirium screening to be,
(ii) how difficult they experienced delirium screening, (iii) the
perceived ability of the instruments to detect delirium, (iv) the
perceived ability of the instruments to detect changes in delirium,
(v) experienced advantages and disadvantages related to each in-
strument, and (vi) to what degree disadvantages were outweighed
by the advantages. Questions 1e4 and 6 were rated on a 1- to 6-
point Likert scale (1 ¼ not at all, 6 ¼ very much). Question 5
allowed respondents to elaborate in a short text format.

We collected data on the participants' age, ICU work experience,
perceived delirium screening competence, and habitual delirium
screening method. The questionnaire was pilot tested and amen-
ded before use and is available as online supplement.

After completing the screenings or at the end of the DELIS-3
study (whichever came first), each participant received an elec-
tronic questionnaire using REDCap electronic data capture tools.
Participants were reminded to respond to the survey up to 3 times
and could only respond once.

2.4. Data analysis

Quantitative questions were analysed using a mixed model,
with three paired t-tests. In addition, we did subanalyses adjusting
for age, ICU work experience, perceived delirium screening
competence, and habitual delirium screening instrument. No
multiple tests were made since data were not independent. For
categories with less than 20 respondents, p-values were omitted
since these data could not be considered normally distributed. In
case of missing data, no imputation was attempted. Statistical
analysis was performed in STATA.24

Responses for the qualitative question about advantages and
disadvantages to the three different screening instruments were
analysed using the framework method,25 beginning with familiar-
isation with the data and inductive coding performed in NVivo.26 A
matrix of the instruments and codes (familiarity with screening,
professional competency, monitoring delirium, confidence in
screening, barriers for screening, documentation) was developed in
which data were entered and condensed. Examination of the ma-
trix allowed for the identification of differences and similarities
across instruments and formulation of overarching themes.25

During the back-and-forth process of the analysis, we continually
reflected on the relationship between data and possible in-
terpretations looking for internal homogeneity and external het-
erogeneity between themes,27 thus ensuring rigour and
trustworthiness.28

2.5. Ethical considerations

All participants were recruited by a nurse specialist in their own
department, and all participants gave written, informed consent
when responding to the electronic survey. Participants were given
the opportunity to withdraw from the study after completing the
survey although no one chose to. To protect participant confiden-
tiality, all data were pseudonymised and participants' sex was not
recorded as nurses of male sex were less prevalent. The study was
registered with Region Central Jutland, identifier 1-16-02-546-20.
Approval by the ethics committee was not required by Danish law,
however, the study was conducted in accordance with the Helsinki
Declaration.29 Datawere stored in REDCap at Aarhus University and
thereby protected by EU regulations and reported using the
Consensus-based Checklist for Reporting of Survey Studies (CROSS)
guideline.30
Please cite this article as: Nielsen AH et al., Intensive care unit nurses' pe
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3. Results

A total of 127 of the invited 168 nurses completed the ques-
tionnaire (76%). Participants had a mean of 12.2 years (standard
deviation [SD]: 8.1) working experience in the ICU and felt
competent in delirium screening as indicated on a 6-point Likert
scale (mean: 5.1, SD: 0.8). Most nurses (90.1%) had the CAM-ICU as
their usual instrument for delirium screening, 8.7% used the ICDSC,
and one nurse indicated using the Glasgow Coma Scale for delirium
assessment. On average, participants had completed 7.9 delirium
screenings using all three instruments (Table 1).

Overall, delirium screening was perceived to be quick and easy
to complete, with the ICDSC as the most time-consuming (mean:
3.31, SD: 1.22), followed by the CAM-ICU-7 and CAM-ICU as the
fastest (mean: 2.42, SD: 0.99). The CAM-ICU was the easiest (mean:
1.9, SD: 0.95) followed by the CAM-ICU-7 and the ICDSC as themost
difficult (mean: 2.93, SD: 1.32). The ICDSC was perceived as the
most accurate tool to detect delirium (mean: 4.56, SD: 1.1.), closely
followed by the CAM-ICU-7 (mean: 4.27, SD: 1.09). The ICDSC was
furthermore perceived as the instrument that most accurately re-
flected a change in the delirium (mean: 4.55, SD: 1.11), followed by
the CAM-ICU-7 (mean: 4.12, SD: 1.14) and the CAM-ICU (mean:
3.42, SD: 1.15) (Table 2).

Comparing the three instruments pairwise; the ICDSC was
overall evaluated slightly better than the CAM-ICU-7, which was in
turn evaluated better than the CAM-ICU (Table 3). The ICDSC was
considered slightly more time-consuming (0.41, SD: 1.22,
p ¼ <0.001) and more difficult to use (0.54, SD: 1.35, p ¼ <0.001)
than the CAM-ICU-7. However, the ICDSC was perceived as more
accurately reflecting the patients' delirium than CAM-ICU-7 (mean
difference: 0.29, SD: 1.26, p ¼ 0.01) and more accurately reflecting
change in the patient's delirium (mean difference: 0.41, SD: 0.86,
p ¼ 0.008) than the CAM-ICU-7. Advantages of the ICDSC out-
weighed disadvantages slightly better than the CAM-ICU-7 (mean
difference: 0.34, SD: 1.69, p ¼ 0.029), whereas the CAM-ICU was
inferior to the ICDSC and the CAM-ICU-7 (Table 3).

Dividing nurses into age groups (24e39 years, 40e50 years,
51e65 years) (Table 4) and groups of ICU experience (1e4 years,
5e11 years, >11 years) (Table S1, online supplement only) showed
that among the youngest and least experienced nurses, there were
no significant differences in their perceptions of the ICDSC and
CAM-ICU-7 (Table 4 and S1), whereas the oldest and most experi-
enced nurses consistently favoured the ICDSC over the CAM-ICU-7
(Table 4 and S1). Prior experience with an instrument (Table S2,
online supplement only) made the instrument faster and easier
to use, whereas feelings of competence did not influence percep-
tion of instruments (Table S3, online supplement only).

Overall, the CAM-ICU-7 was slightly faster and easier to use than
the ICDSC, whereas the ICDSC better reflected the patient's symp-
toms and change in symptoms of delirium. Disadvantages were
slightly better outweighed by advantages in the ICDSC regardless of
prior experience (Fig. 1).

The qualitative data showed that using familiar instruments
made delirium screening easier. Being able to grade and nuance the
delirium assessment was important to clinical practice, but nurses
were very particular when it came to assessments that did not
accurately reflect the patients' delirium status (Table 5).

3.1. Using familiar delirium screening instruments and procedures

Most nurses were familiar with the CAM-ICU, and this paved the
way for the CAM-ICU-7, which has almost identical items, although
the calculation of a score was new to them. Both the CAM-ICU and
CAM-ICU-7 were easy to remember, complete, and repeat as
needed.
rception of three different methods for delirium screening: A survey
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Table 1
Participant characteristics.

n/N Mean SD

Nurse age (years) 127/127 44.8 10.1
Experience from ICU (years) 127/127 12.2 8.1
Complete screenings by each nurse for the DELIS-3 studya 127/127 7.9
Feeling of competenceb 127/127 5.1 0.8
Usual screening instrument (%)
ICDSC 11/127 8.7
CAM-ICU 115/127 90.1
Other (GCS) 1/127 0.8

CAM-ICU, Confusion Assessment Method for the Intensive Care Unit; GCS, Glasgow Coma Scale; ICU, intensive care unit; ICDSC, Intensive Care Delirium Screening
Checklist; SD, standard deviation.

a In addition, some patients were screened several times.
b Likert scale 1e6 point: 1 ¼ not at all. 6 ¼ very much.

Table 2
Absolute scores by instrument.

n/N Mean SD

Time-consuminga

ICDSC 127/127 3.31 1.22
CAM-ICU 126/127 2.42 0.99
CAM-ICU-7 126/127 2.89 1.09

Difficult to usea

ICDSC 126/127 2.93 1.32
CAM-ICU 126/127 1.9 0.95
CAM-ICU-7 126/127 2.39 1.02

Fit experience of whether the patient has deliriuma

ICDSC 126/127 4.56 1.1
CAM-ICU 126/127 3.82 1.05
CAM-ICU-7 126/127 4.27 1.09

Reflects change in the patient's deliriuma

ICDSC 40/127 4.55 1.11
CAM-ICU 73/127 3.42 1.15
CAM-ICU-7 41/127 4.12 1.14

Disadvantages outweighed by advantagesa

ICDSC 121/127 3.95 1.4
CAM-ICU 121/127 3.43 1.15
CAM-ICU-7 121/127 3.61 1.34

CAM-ICU, Confusion Assessment Method for the Intensive Care Unit; CAM-ICU-7,
Confusion Assessment Method for the Intensive Care Unit-7; ICDSC, Intensive
Care Delirium Screening Checklist; SD, standard deviation.

a Likert scale 1e6 point: 1 ¼ not at all. 6 ¼ very much.

Table 3
Pair-wise comparison of instruments (all nurses).

n/N Mean difference SD p-value

Time-consuminga

ICDSC vs. CAM-ICU 126/127 0.88 1.32 <0.001
ICDSC vs. CAM-ICU-7 126/127 0.41 1.22 <0.001
CAM-ICU vs. CAM-ICU-7 126/127 �0.47 0.68 <0.001

Difficult to usea

ICDSC vs. CAM-ICU 126/127 1.03 1.49 <0.001
ICDSC vs. CAM-ICU-7 126/127 0.54 1.35 <0.001
CAM-ICU vs. CAM-ICU-7 126/127 �0.49 0.91 <0.001

Fit experience of whether the patient has deliriuma

ICDSC vs. CAM-ICU 126/127 0.75 1.35 <0.001
ICDSC vs. CAM-ICU-7 126/127 0.29 1.26 0.01
CAM-ICU vs. CAM-ICU-7 126/127 �0.45 0.94 <0.001

Reflects change in the patient's deliriuma

ICDSC vs. CAM-ICU 38/127 0.95 1.06 <0.001
ICDSC vs. CAM-ICU-7 34/127 0.41 0.86 0.008
CAM-ICU vs. CAM-ICU-7 40/127 �0.55 1.08 0.003

Disadvantages outweighed by advantagesa

ICDSC vs. CAM-ICU 121/127 0.52 1.76 0.002
ICDSC vs. CAM-ICU-7 121/127 0.34 1.69 0.029
CAM-ICU vs. CAM-ICU-7 121/127 �0.18 1.13 ns

CAM-ICU, Confusion Assessment Method for the Intensive Care Unit; CAM-ICU-7,
Confusion Assessment Method for the Intensive Care Unit-7; ICDSC, Intensive
Care Delirium Screening Checklist; SD, standard deviation.

a Likert scale 1e6 point: 1 ¼ not at all, 6 ¼ very much.
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“It's easy to do. Very simple and not time-consuming at all (perhaps
because I'm used to it).” (About the CAM-ICU).

The ICDSC was new to most nurses in the study, and at a first
glance, the ICDSC felt confusing with much text describing the
different elements. However, those who were accustomed to the
ICDSC felt that it was easy to use asmost of the needed observations
were embedded in their usual clinical observations of the patients. A
drawback of the ICDSC was that it required good documentation of
the patient's status the previous 24h to be able to complete all items
of the ICDSC. Some nurses expressed that it could be difficult to
locate these data. The CAM-ICU and the CAM-ICU-7 were less
dependent on data fromprevious shifts; however, knowledge of the
patient's habitual status made delirium screening more accurate.
The expressed advantage of being familiar with the screening in-
strument and procedures related to locating necessary data illus-
trates that it may take time to know any of the instruments well.

3.2. Being able to monitor and grade delirium

Being able to grade the intensity of delirium and monitor
delirium over time was a benefit of both the CAM-ICU-7 and ICDSC,
who both produced a score that could increase or decrease over
time. Nurses found this beneficial as they could initiate non-
pharmacological measures to decrease or alleviate the patient's
delirium symptoms. The ICDSC resulted in a score that reflected
delirium across a whole shift, whereas the CAM-ICU and the CAM-
ICU-7 were regarded a snapshot of the patient's delirium that could
be repeated as needed and thereby monitored over time.

“It gives a clearer picture of the deliriousness, whether it gets better
or worse and it's useful for planning interventions”. (About the
CAM-ICU-7).

Yet, some nurses were disinclined to follow the delirium
screening protocol because they were concerned about troubling
patients who were clearly delirious. Also, in patients who were not
delirious, they found it difficult to ask the questions of unorganised
thinking in the CAM-ICU and CAM-ICU-7, which they found “silly”.

“I find it difficult to ask the patient all those silly questions e

especially when the patient is completely awake and alert”. (About
the CAM-ICU and CAM-ICU-7).

Besides grading delirium, nurses emphasised that they used
their professional judgement to qualitatively assess the patients'
delirium. Especially the CAM-ICU but also the CAM-ICU-7 needed
to be supplemented by further assessments of delirium features
such as agitation or sedation, sleepewake cycle, and hallucinations
to get the full picture of the patient's delirium. Such an assessment
rception of three different methods for delirium screening: A survey
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was provided by the ICDSC. Nurses, who were new to the ICDSC,
expressed that the ICDSC opened their eyes to the subtle yet
complex symptoms of delirium, and in that sense, the ICDSC was
formative and increased the participating nurses' knowledge about
delirium.

“I was surprised that patients who scored negative for delirium still
had frightening dreams”. (About the ICDSC).

3.3. Having confidence in delirium screening

For delirium screening to be clinically meaningful, nurses
needed to feel confident in the results. Across all three instruments,
nurses found some patients difficult to assess, e.g., patients who
were too feeble to move their hands, had difficulties hearing or
seeing, were tired, were sedated, or were suffering from traumatic
brain injuries. In these cases, nurses would consider a positive
delirium screening as a false positive. When patients were screened
as delirium negative on the CAM-ICU or CAM-ICU-7 despite
suffering from hallucinations or disturbed sleepewake cycles,
nurses would consider this a false negative screening. Some nurses
found patients who were unable to collaborate with delirium
screening in the ICU unsuitable for delirium screening, which
suggests that there may be some basic misunderstanding on how
lack of attention towards screening should be interpreted.

“It's imperative that the patient can collaborate on screening”.
(About the CAM-ICU).

The CAM-ICU and the CAM-ICU-7 used the same approach for
delirium screening every time which was considered a strength,
whereas the ICDSC relied on a combination of observations of pa-
tient behaviour and questions to the patient. Taking more features
into account, nurses found the ICDSC more sensitive for delirium
detection and change in the patient's symptoms.

“That there is a dialogue with the patient about their experiences of
hallucinations, nightmares and sleep. It includes the patient's own
experiences”. (About the ICDSC).
Table 4
Pair-wise comparison of instruments by age groups.

Age 24e39 years Age 40e5

n/N Mean difference SD p-value n/N

Time-consuminga

ICDSC vs CAM-ICU 39/127 0.67 1.2 0.001 43/127
ICDSC vs CAM-ICU-7 39/127 0.21 1.22 ns 43/127
CAM-ICU vs CAM-ICU-7 39/127 �0.46 0.6 <0.001 43/127

Difficult to usea

ICDSC vs CAM-ICU 39/127 0.79 1.32 <0.001 43/127
ICDSC vs CAM-ICU-7 39/127 0.33 1.32 ns 43/127
CAM-ICU vs CAM-ICU-7 39/127 �0.46 0.76 <0.001 43/127

Fit experience of whether the patient has deliriuma

ICDSC vs CAM-ICU 39/127 0.62 1.29 0.005 43/127
ICDSC vs CAM-ICU-7 39/127 0 1.12 ns 43/127
CAM-ICU vs CAM-ICU-7 39/127 �0.62 1.09 0.001 43/127

Reflects change in the patient's deliriuma

ICDSC vs CAM-ICU 17/127 1 1.06 e 13/127
ICDSC vs CAM-ICU-7 14/127 0.14 0.66 e 12/127
CAM-ICU vs CAM-ICU-7 16/127 �0.81 1.17 e 14/127

Disadvantages outweighed by advantagesa

ICDSC vs CAM-ICU 37/127 0.51 1.57 ns 41/127
ICDSC vs CAM-ICU-7 37/127 �0.03 1.59 ns 41/127
CAM-ICU vs CAM-ICU-7 37/127 �0.54 1.07 0.004 41/127

CAM-ICU, Confusion Assessment Method for the Intensive Care Unit; CAM-ICU-7, Confusi
Screening Checklist; SD, standard deviation.

a Likert scale 1e6 point: 1 ¼ not at all, 6 ¼ very much.

Please cite this article as: Nielsen AH et al., Intensive care unit nurses' pe
(DELIS-3), Australian Critical Care, https://doi.org/10.1016/j.aucc.2022.12.
The ICDSC had more room for the nurses' subjective assessment
of the patient evenwhen based on a dialogue with the patient. This
could be considered a disadvantage compared to the more stand-
ardised approaches of the CAM-ICU and the CAM-ICU-7. However,
some elements of the ICDSC were open to different interpretation
among nurses, who found the descriptions ambiguous and difficult
to use in practice and led nurses to perceive the ICDSC as dependent
on the nurse.

“Some things were strange like ‘inappropriate speech or mood’.
What is that and how do I know it?” (About the ICDSC).
4. Discussion

This survey study found that nurses rated the CAM-ICU-7 as
faster and easier to use than the ICDSC, which instead was more
nuanced and better reflected changes in the patient's delirium. The
CAM-ICU was rated as the fastest and easiest and most commonly
used, but it provided less information andwas therefore considered
inferior to the two other instruments. In comparison, a meta-
analysis31 showed good predictive values of both the CAM-ICU
(sensitivity: 0.84, specificity: 0.95) and the ICDSC (sensitivity:
0.83, specificity: 0.87), but present study suggests that clinical
relevance of delirium screening may also be determined by direct
applicability of the results in clinical practice.

Nurses wanted to use their professional judgement when
assessing patients' delirium, which fit well with the ICDSC pro-
cedure of observing the patient throughout the shift. A study by
Kvande et al.32 found that assessing changes in the ICU patient's
condition required the skilled ICU nurses to be sensitive to subtle
changes in the patient's unique situation. Comparing the ICDSC to
the CAM-ICU-7, the ICDSC has more room for a qualitative, nuanced
assessment over time, which may explain why nurses found this
instrument more sensitive to delirium changes than the CAM-ICU-
7. Although most nurses viewed themselves as very competent in
delirium screening, the ICDSC broadened their clinical under-
standing of delirium. This suggests that there is an ongoing need for
0 years Age 51e65 years

Mean difference SD p-value n/N Mean difference SD p-value

0.95 1.34 <0.001 44/127 1 1.4 <0.001
0.49 1.33 0.021 44/127 0.52 1.09 0.003
�0.47 0.7 <0.001 44/127 �0.48 0.73 <0.001

1.07 1.52 <0.001 44/127 1.2 1.61 <0.001
0.74 1.53 0.003 44/127 0.52 1.17 0.005
�0.33 0.81 0.012 44/127 �0.68 1.09 <0.001

1 1.33 <0.001 44/127 0.61 1.42 0.006
0.3 1.12 ns 44/127 0.55 1.45 0.017
�0.7 0.8 <0.001 44/127 �0.07 0.82 ns

1.08 1.19 e 8/127 0.63 92 e

0.33 0.78 e 8/127 1 1.07 e

�0.64 0.93 e 10/127 0 1.05 e

0.24 1.58 ns 43/127 0.79 2.05 0.015
0.024 1.59 ns 43/127 0.95 1.73 <0.001
�0.22 1.17 ns 43/127 0.16 1.07 ns

on Assessment Method for the Intensive Care Unit-7; ICDSC, Intensive Care Delirium
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Fig. 1. Comparison of CAM-ICU-7 and ICDSC. * The question has been reversed so that a negative score is in favour of the CAM-ICU-7. CAM-ICU, Confusion Assessment Method for
the Intensive Care Unit; CAM-ICU-7, Confusion Assessment Method for the Intensive Care Unit-7; ICDSC, Intensive Care Delirium Screening Checklist.
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education on delirium management even in nurses with self-rated
high competency in delirium screening. This is supported by a
Dutch survey of ICU professionals by Trogrli�c et al.,33 which showed
that while all respondents (mainly nurses) agreed that delirium
screening was useful, respondents had less confidence in their
ability to reliably use a validated instrument.33 A paper by Hermes
et al.34 discussed management of delirium and lack of adherence to
evidence-based guidelines and found that educational gaps in
deliriummanagementmay limit adherence to guideline-based care
and thereby negatively affect patient care. Thus, a continued focus
on knowledge of delirium and beliefs in the relevance of screening
are necessary. Choosing an instrument that resonates with nurses'
observation practices may therefore further the successful imple-
mentation of delirium screening.

In this study, we found that across all three instruments, nurses
found some patients difficult or impossible to assess for delirium.
Table 5
Perceived advantages and disadvantages of delirium screening.

Advantages

CAM-ICU � Very fast and easy to repeat
� Well known
� Standardised screening method

CAM-ICU-7 � Fast and easy to repeat
� Very alike CAM-ICU
� Graded delirium intensity
� Standardised screening method

ICDSC � Nuanced assessment of delirium symptoms
� Graded delirium intensity
� Prompted nurses' reflections on delirium sympto

CAM-ICU, Confusion Assessment Method for the Intensive Care Unit; CAM-ICU-7, Confusi
Screening Checklist.
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As all instruments required patients to answer questions, nurses
were sometimes at loss when patients did not respond properly
due to intubation, sedation, or lethargy. An American study
explored inappropriate unable-to-assess responses to the CAM-
ICU and found that these were associated with sedation, mechan-
ical ventilation, night shift, higher age, and non-white population.35

However, Pandharipande et al.19 refuted the unsuitability of certain
patient groups for screening and argued that delirium screening is
possible albeit difficult in neurologically injured patients, children,
and cognitively impaired to mention some groups often relegated
to unsystematised assessment only. Moreover, we found that
nurses sometimes doubted the results from delirium screening
talking about false positives and false negatives. While it was a
strength that healthcare professionals were critical to the reliability
of procedures, it also illustrated that screening results must be
meaningful and applicable to the clinical context. Choosing a
Disadvantages

� Unnuanced
� Does not quantify delirium intensity
� Nurses found questions silly

� Lacked a nuanced assessment of delirium symptoms
� Nurses found questions silly
� All elements had to be assessed

ms

� Extensive
� Not well known
� Relied on good documentation
� Unclear screening procedure
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delirium screening instrument that allows for grading of delirium
intensity may be one way to achieve more meaningful delirium
screenings and thereby increase the adherence to delirium man-
agement protocols.

4.1. Strengths and limitations

A limitation of the study was that not all nurses had screened 10
different patients for delirium, and only a minor part had screened
the same delirious patient several times using all three in-
struments, thereby limiting their ability to assess detection of
change in delirium features. Moreover, most nurses were used to
the CAM-ICU and may therefore naturally have found the CAM-
ICU-7 easier and faster given that the items are nearly identical.
The small number of nurses using the ICDSC may have biased our
findings in favour of the CAM-ICU or the CAM-ICU-7. However,
there may also be a certain novelty effect to the ICDSC that taught
nurses about delirium, which would probably wear off in time.
When using the screening instruments in their clinical practice,
nurses were not blinded to the patients' previous screening results,
and hence, expectation bias cannot be ruled out. However, this risk
was minimised by randomising the order of screening instruments
and the fluctuating quality of deliriumwell known to ICU clinicians.
The three instruments used in this study were internationally well
known and translated using WHO's guidelines for translating
instruments.21,23,36

5. Conclusion

Both the ICDSC and the CAM-ICU-7 were perceived to detect
delirium and reflect changes in delirium intensity well, while the
CAM-ICU was fast and easy but lacks ability to grade and nuance
the assessment of delirium. Disadvantages were outweighed by
advantages slightly better in the ICDSC than the CAM-ICU-7, but
prior knowledge of an instrument or local preferences may deter-
mine which instrument to implement when predictive values of
instruments are comparable. Emphasis on clinical meaningfulness
and continued education in delirium screening are necessary for
increasing adherence to delirium management guidelines.
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