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Abstract

Aim: The study compared two instruments for detecting delirium, the Intensive Care Delirium Screening Checklist (ICDSC)
and the Confusion Assessment Method for the Intensive Care Unit (CAM-ICU) as a reference method. Design: Prospective
observational study. Methods: The study included 126 consecutive patients staying in the intensive care unit (ICU) for more
than 24 hours. The diagnostic properties of both questionnaires and agreement between them were studied and compared.
Additionally, the two tests were used to assess the relationship between selected patient parameters and the presence
of delirium. Results: There was a high level of agreement between the CAM-ICU and ICDSC, as expressed by Cohen’s «
of 0.829 (95% CI: 0.821-0.838). Cronbach’s o assessing the internal consistency of a Czech version of the CAM-ICU and
ICDSC was 0.903 and 0.865, respectively. The CAM-ICU had 85.5% sensitivity (95% CI: 84.6-91.8) and 94.1% specificity
(95% CI: 92.4-95.5); the ICDSC (cut-off > 4) had 90.6% sensitivity (95% CI: 87.0-93.5) and 89.0% specificity
(95% CI: 86.8-91.0). Conclusion: Both compared diagnostic instruments, the CAM-ICU and ICDSC, appear to be adequate
and usable. When compared with the CAM-ICU as a reference method, the ICDSC showed similar results and a good level
of agreement.

Keywords: Confusion Assessment Method for the Intensive Care Unit (CAM-ICU), delirium, Intensive Care Delirium
Screening Checklist (ICDSC), intensive care unit (ICU).

mechanical ventilation and mobilization — are
integral parts of a standardized, widely accepted, and
well-established protocol for daily routine care in the
ICU — the so-called ABCDE bundle (Morandi et al.,
2011). Emphasis is placed on non-pharmacological
intervention (removal of precipitating factors) as well
as on routine screening, early diagnosis, and
monitoring the course of delirium using clinical
diagnostic tools that are of key importance to early
detection (Gélinas et al., 2018). The current
international recommendations, or PADIS guidelines

Introduction

Delirium is common in intensive care, posing
aserious problem. In intensive care unit (ICU)
patients, delirium worsens outcomes, increases
mortality, and prolongs hospital stays (Ely et al.,
2001a, 2001c, 2004).

Other negative impacts are, for example, persisting
cognitive impairment after hospital discharge
(Van Rompaey et al., 2009) and increased healthcare
costs (Milbrandt et al., 2004; Vasilevskis et al.,

2018). Despite its significance, delirium is often
underdiagnosed, in  particular the so-called
hypoactive form (Kean & Ryan, 2008; van Eijk et al.,
2011).

Today, delirium prevention and management —
alongside pain management, adequate sedation and
emphasis on early awakening, and weaning from
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(Clinical practice guidelines for the prevention and
management of pain, agitation / sedation, delirium,
immobility, and sleep disruption in adult patients in
the ICU, Devlin et al., 2018), strongly encourage
repeated daily routine assessment of the presence
of delirium with reliable, validated instruments.
The most studied and most widely used in adults
globally are the Confusion Assessment Method for
the Intensive Care Unit (CAM-ICU) and Intensive
Care Delirium Screening Checklist (ICDSC).
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The CAM-ICU, developed and standardized by
E. Wesley Ely, is adapted as the most frequently used
instrument for detecting delirium in clinical practice
(Inouye et al., 1990). Delirium is diagnosed in two
steps: first, the level of arousal is assessed using
a sedation and agitation scale (Richmond Agitation-
Sedation Scale, RASS); then, the presence / absence
of delirium is assessed using four features, with
delirium being ruled out if all of them are absent.
A positive result or an inconsistent (fluctuating) level
of arousal means that delirium cannot be ruled out
and the test needs to be repeated at regular intervals
(Ely et al., 2001b). The Czech version of the CAM-
ICU was validated in 2010 (Mitasova et al., 2010).

By contrast, the ICDSC contains eight items adapted
from the internationally recognized Diagnostic and
statistical manual of mental disorders (Bergeron
etal., 2001). The threshold for a positive result
(presence of delirium) is 4 points (99% sensitivity;
64% specificity). A potential advantage of the
ICDSC is that the instrument is able to diagnose
hypoactive (oligosymptomatic, subsyndromal) forms
of delirium (1-3 points) also deserving attention, as
their impact is equally negative and they are often
underdiagnosed.

The risk factors for developing delirium may be
divided into predisposing (non-modifiable, suitable
for prediction) and precipitating (potentially
modifiable). The predisposing factors include, among
others, age, gender, and a history of substance abuse
(tobacco, alcohol); the precipitating factors are type
of admission (surgical vs. medical), severity
of the condition (nursing workload measured with the
Therapeutic Intervention Scoring System, TISS),
ICU length of stay, overall length of hospital
stay, sedative  medications  (analgosedation,
psychotherapeutic drugs) and physical restraints
(straps).

Aim

The aim was to identify an optimal instrument
for detecting delirium in the intensive care setting
inthe Czech Republic by comparing the Czech
version of the ICDSC and CAM-ICU (the gold
standard) and their psychometric properties.
The secondary objective was to look for associations

between the presence of delirium and selected
variables.

Methods

Design
A prospective observational study.
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Sample

The sample comprised 126 consecutive patients
staying in the Department of Anesthesiology
and Intensive Care Medicine (5 beds) and
multidisciplinary ICU (10 beds) of AGEL Hospital
February and August 2020. Excluded from the study
were terminal patients, those under deep sedation
(RASS score below -4), with impaired consciousness
(Glasgow Coma Scale [GCS] score below 12),
orwith dementia, and individuals refusing
to participate in the study.

Data collection

In all 126 patients, nurses used both instruments
for screening delirium twice daily throughout their
hospital stay. Thus, a total of 1,299 paired
questionnaires were obtained. On average, the form
took approximately 5 minutes to complete. The data
were collected between February and August 2020.

Process of translation

In the Czech Republic, the CAM-ICU was validated
by a team of experts from Brno (MitaSova et al.,
2010) who consented to the use of their Czech
version in the present study. The original ICDSC was
requested directly from its author. In accordance with
the guidelines and standards for the translation and
cultural adaptation of patient-reported outcome
measures, the instrument was translated and
linguistically validated (Wild et al., 2005).

The translation of the instrument included
the following steps: 1) forward translation -
the English version translated into the Czech
language by two independent professional translators
and merged into a single Czech version; 2) back
translation — the Czech version translated back into
English, followed by identification and resolution
of discrepancies between the original source and
the back translation; 3) expert review — the final
Czech version agreed on by a panel of experts; and
4) pilot testing — the instrument tested on 10 patients
staying in a multidisciplinary 1ICU of AGEL Hospital
sample).

The linguistic validation process took 5 weeks.

Diagnostic instruments: CAM-ICU vs ICDS

When using the CAM-ICU to diagnose delirium,
the first step is to assess arousal with the RASS scale,
with scores ranging from +4 (overtly combative,
immediate danger to staff) to -5 (no response to any
stimulation). In deeply sedated patients (RASS score
-4 and -5), the presence of delirium cannot be
established and the test needs to be repeated later.
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In responsive and awake patients (RASS score -3 to
+4), the second step follows. This involves assessing
four main features of delirium: acute change
or fluctuating course of mental status (Feature 1);
inattention (Feature 2); altered level of consciousness
(Feature 3); and disorganized thinking (Feature 4).
Delirium is deemed positive when Feature 1 and
Feature 2 and either Feature 3 or 4 are present;
otherwise, the patient is CAM-ICU negative. RASS
scores ranging from O to -3 are associated with
hypoactive delirium. A RASS score of +1 or more
suggests hyperactive delirium. Mixed delirium is
when the patient fluctuates between the two forms
(Mitasova et al., 2010).

The ICDSC includes the following 8 items: altered
level of consciousness, inattention, disorientation,
hallucination-delusion-psychosis, psychomotor
agitation or retardation, inappropriate speech
or mood, sleep/wake cycle disturbance, and
symptom fluctuation. Each positive item scores one
point. If the total score is 0, delirium is ruled out.
Scores of 1-3 indicate subsyndromal delirium; with
ascore of > 4, delirium is fully manifest (Bergeron
etal., 2001).

Data analysis

Relationships between pairs of metric, ordinal,
or binary variables were tested using a robust
Kendall’s 1 coefficient. The relationships between
metric and dichotomous variables were also tested
using receiver operating characteristics (ROC)
enabling us to find the optimum cut-off values
for individual metric predictors and to estimate
the quality of discrimination (sensitivity, specificity
at the optimum cut-off value). The optimum cut-off
values of metric variables were detected at maximum
Youden’s J statistic (sensitivity + specificity -1).
The relationships between dichotomous variables
were also evaluated using Fisher’s exact test.

The estimation of the internal consistency was
completed using Cronbach’s a statistic following
Spearman’s correlations. The interobserver reliability
was tested using Cohen’s k.

Respecting the skewed data distribution and non-
constant variance in metric data, these were
transformed by power transformations to achieve
data symmetry and homoscedasticity prior to further
processing by parametric methods. The homogeneity
and distribution of the transformed data were checked
by residual analysis as described elsewhere.
The statistical ~software Statgraphics Centurion
Version XV from Statpoint Technologies, Inc.
(Herndon, Virginia, USA) was used for the power
transformations.
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Results

Over the study period, a total of 397 ICU patients
were initially considered eligible for participation.
Subsequently, however, 271 (68%) of them were
eliminated for meeting the exclusion criteria
(152 stayed in the ICU < 24 hours, 6 disagreement
with research, 27 diagnosed dementia, 18 pre finem
state, 68 presented GCS < 12, RASS -4 or -5).
Out of 1,299 paired questionnaires (collected from
126 patients), 326 (25.1%) were positive (delirium
present) and 973 (74.9%) were negative.

Cohen’s « was 0.829 (95% CI: 0.821-0.838),
indicating a nearly perfect agreement between
the CAM-ICU and ICDSC (Table 1). Cronbach’s a
measuring the internal consistency of the CAM-ICU
Czech version was 0.903. The ICDSC was assessed
in the same way, with a Cronbach’s o of 0.865.
The minimum acceptable value is normally 0.7, with
0.8-0.9 being considered very good values (Terwee
etal., 2007).

The diagnostic power of the tests was analysed using
Youden’s J statistic, with the CAM-ICU being
considered the gold standard. The sensitivity and
specificity for the CAM-ICU were 88.5%
(95% CI: 84.6-91.8) and 94.1% (95% CI: 92.4-95.5),
respectively. The area under the ROC curve (AUC)
parameter for the CAM-ICU was 0.956
(95% CI: 0.939-0.967) and Youden’s index was
0.826. The sensitivity and specificity for the ICDSC
(cut-off > 4) was 90.6% (95% CI: 87.0-93.5) and
89.0% (95% CI: 86.8-91.0), respectively. The AUC
for the ICDSC was 0.956 (95% CI: 0.941-0.967) and
Youden’s index was 0.796. The discriminative ability
of a test may be good (AUC 0.75-0.92), very good
(AUC 0.92-0.97) or excellent (AUC 0.97-1.00).

The study also analysed the strength of relationships
between the presence of delirium (assessed by both
instruments) and selected parameters using
Kendall’s t coefficient. Relationships were identified
(p<0.001) between delirium (assessed with
the CAM-ICU) and the following parameters:
alcohol consumption, depth of sedation /impaired
consciousness (RASS/GCS), pain (visual analog
scale, VAS) and nursing workload (TISS). For ICU
length of stay and overall length of hospital stay,
no significant relationship was found (p > 0.001).
Incase of a confirmed relationship, the strength
of the relationship was analysed using Kendall’s t
(95% CI) (Hendl, 2012). Increasing values (from -1
to +1) indicate increasing strength of the relationship.

A positive or negative sign indicates a direct or
inverse relationship, respectively. The identified
relationships for individual parameters, ordered
by strength and regardless of dependency, were as
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Table 1 Incidence of delirium according to ICDSC / CAM-ICU

ICDSC >4
- + Total
CAM-ICU - n 921 52 973
% of Total 70.9 4.0 74.9
% within Row 94.7 53 100.0
% within Column 96.3 15.2 74.9
+ n 35 291 326
% of Total 2.7 224 25.1
% within Row 10.7 89.3 100.0
% within Column 3.7 84.8 25.1
Total n 956 343 1,299
% of Total 73.6 26.4 100.0
% within Row 73.6 26.4 100.0
% within Column 100.0 100.0 100.0
Statistical tests x2 value DF p-value
2 test 885 1 p <0.001
Fisher’s exact test p <0.001

Cohen’s x (Cl 95%) = 0.829 (0.821; 0.838); CAM-ICU — Confusion Assessment Method for the Intensive Care Unit; ICDSC — Intensive Care Delirium

Screening Checklist; DF — degrees of freedom

follows: GCS (-0.731), VAS (+0.347), RASS
(+0.190), alcohol (+0.105), TISS (+0.180) (see Table
2 for details).

As for binary variables  (present/absent),
relationships were confirmed for the following
(strength): straps (+0.509), administration
of benzodiazepines (+0.225), administration
of antipsychotics (+0.195), smoking (+0.191), death
in the ICU (+0.189), death in the hospital (+0.162),
administration of opioids (+0.152), mechanical
ventilation (+0.122) and surgery (-0.114). For three
variables (nursing shift type, gender, type
of admission), no significant relationship was
confirmed (Table 3).

Similarly, the ICDSC was analysed, with a score
of >4, indicating fully manifest delirium. The same
analysis showed statistically significant (p < 0.001)

relationships having the respective strength for the
following parameters (once again ordered by absolute
values of the relationships): GCS (-0.731), VAS
(+0.328), RASS (+0.184), TISS (-0.129), alcohol
(+0.0997), and ICU length of stay (+0.0617). For age
and length of hospital stay, no significant relationship
was found (p > 0.001) (see Table 4 for details).

As for binary variables, relationships were confirmed
for straps (+0.496), antipsychotics (+0.231),
benzodiazepines (+0.211), opioids (+0.173), death
inthe ICU (+0.219), death in the hospital (+0.164),
mechanical ventilation (+0.199), smoking (+0.224),
and male gender (+0.102). For the following
variables, significant relationships (p > 0.001) were
not found: shift, surgery, and admission types (see
Table 5 for details).

Table 2 Relationships between CAM-1CU and metric indices (n = 1,299)

Variable ICU- ICU+ Kendall’s T (95% CI) p-value
n  median (quartiles) n  median (quartiles)
Alcohol 973 1(1;1) 326 1(1;2) 0.105 (0.0693; 0.141) <0.001
Age 973 71 (60; 78) 326 70 (60; 82) 0.0198 (-0.0162; 0.0557) 0.390
Length of ICU stay 973 8 (5; 13) 326 9 (6; 13) 0.0283 (-0.0077; 0.0642) 0.228
Length of hospital stay 973 19 (10; 29) 326 17 (14; 24) -0.0145 (-0.0505; 0.0215) 0.529
GCs 973 15 (15; 15) 326 14 (13; 14) -0.731 (-0.747; -0.713) <0.001
VAS 973 1(0;2) 326 3(;4) 0.347 (0.315; 0.378) <0.001
TISS 973 557 (555; 558) 326 557 (555; 557) -0.18 (-0.12; -0.0485) <0.001
RASS 973 0(0;0) 326 1(-1;2) 0.19 (0.156; 0.225) <0.001

Cl — Confidence Interval; GCS — Glasgow Coma Scale; ICU — Intensive Care Unit; RASS — Richmond Agitation Sedation Scale; TISS — Therapeutic
Intervention Scoring System; VAS — Visual Analog Scale
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Table 3 Relationships between CAM-ICU and binary indices (n = 1,299)

Variable ICU- ICU+ Kendall’s T (95% CI) p-value
n % n %
Shift 540 55.5 182 55.8 0.0029 (-0.0331; 0.0389) 0.918
Mechanical ventilation 265 27.2 131 40.2 0.122 (0.0863; 0.157) <0.001
Smoking 291 29.9 166 50.9 0.191 (0.156; 0.225) <0.001
Men 588 60.4 217 66.6 0.0548 (0.0188; 0.0906) 0.049
Benzodiazepines 65 6.7 74 22.7 0.225 (0.19; 0.259) <0.001
Opiates 205 21.1 118 36.2 0.152 (0.116; 0.187) <0.001
Antipsychotics 229 235 143 43.9 0.195 (0.16; 0.229) <0.001
Operation 327 33.6 70 215 -0.114 (-0.15; -0.0785) <0.001
Type of admission 813 83.6 270 82.8 -0.0085 (-0.0445; 0.0275) 0.758
Restraints 16 1.6 124 38.0 0.509 (0.482; 0.535) <0.001
ICU mortality 77 7.9 71 21.8 0.189 (0.154; 0.224) <0.001
Hospital mortality 134 13.8 91 27.9 0.162 (0.127; 0.197) <0.001
Cl — Confidence Interval; ICU — Intensive Care Unit
Table 4 Validities of the Czech versions of the CAM-ICU and ICDSC
Tool Senzitivity Specificity Accuracy AUC Youden’s
% (95% ClI) % (95% ClI) % (95% CI) (95% CI) statistic

CAM-ICU
ICDSC*

88.5 (84.6_91.8)
90.6 (87-93.5)

94.1 (92.4-95.5)
89 (86.8-91)

92.7 (86.7-94.4)
89.4 (85.1-90.6)

0.9555 (0.939-0.967) 0.826
0.956 (0.941 — 0.967) 0.796

AUC — Area under curve; CAM-ICU — Confusion Assessment Method for the Intensive Care Unit; Cl — Confidence Interval; ICDSC — Intensive Care Delirium

Screening Checklist; *Using cutoff score >4

Table 5 Relationships between ICDSC scale and binary indices (cut-off value 4) (n = 1,299)

Variable Symptoms < 4 Symptoms > 4 Kendall’s T (95% CI) p-value
n % n %

Shift 527 55.1 195 56.9 0.0153 (-0.0207; 0.0513) 0.581

Mechanical ventilation 239 25.0 157 45.8 0.199 (0.164; 0.233) <0.001
Smoking 275 28.8 182 53.1 0.224 (0.19; 0.258) <0.001
Men 564 59.0 241 70.3 0.102 (0.0666; 0.138) <0.001
Benzodiazepines 65 6.8 74 21.6 0.211 (0.176; 0.245) <0.001
Opiates 195 20.4 128 37.3 0.173(0.137; 0.207) <0.001
Antipsychotics 214 22.4 158 46.1 0.231(0.197; 0.265) <0.001
Operation 310 324 87 25.4 -0.0676 (-0.103; -0.0317) 0.015

Type of admission 785 82.1 298 86.9 0.0564 (0.0205; 0.0922) 0.042

Restraints 15 1.6 125 36.4 0.496 (0.468; 0.522) <0.001
ICU mortality 69 7.2 79 23.0 0.219 (0.185; 0.253) <0.001
Hospital mortality 130 13.6 95 27.7 0.164 (0.129; 0.199) <0.001

ICU — Intensive Care Unit

Discussion

Validity of the assessment instruments (both
the CAM-ICU and ICDSC) was repeatedly tested
in various types of ICUs throughout the world.
A Brazilian review (Gusmao-Flores et al., 2012)
aimed to evaluate the evidence on the accuracy
of the CAM-ICU and ICDSC for the diagnosis
of delirium in critically ill patients. It showed that
the CAM-ICU was an excellent diagnostic instrument
in these patients (pooled sensitivity 80.0%, pooled
specificity 95.9%), whereas the ICDSC had moderate
sensitivity (pooled sensitivity 74.0%) and good
specificity (pooled specificity 81.9%). Also the
pooled AUC of the CAM-ICU was higher (0.97 vs.
0.87). Many authors directly comparing the
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diagnostic accuracy of the CAM-ICU and ICDSC
reported inconsistent results. Indian authors (Barman
et al., 2018) found that the CAM-ICU was more
sensitive than the ICDSC (84.4% vs. 77.8 %) but
the specificity was identical (94.6%). The CAM-ICU
had better sensitivity and specificity than the ICDSC
(64% vs. 43% and 95% vs. 88%, respectively) in the
Dutch study (van Eijk et al., 2009). Contrary to those
results, the present study found higher sensitivity
of the ICDSC (90.6% vs. 88.5%); on the other hand,
higher specificity of the CAM-ICU (94.1% vs. 89%)
is consistent with the above papers. The detected,
nearly identical, AUC values (> 0.9) suggest that
both instruments are very good for diagnosing
delirium (Terwee et al., 2007).
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The agreement between assessments with the CAM-
ICU and ICDSC was analysed by several studies
(Fagundes et al., 2012; Plaschke et al., 2008; Tomasi
et al., 2012) reporting Cohen’s k between 0.53 and
0.92. According to Fagundes et al. (2012), this
variability seems to be affected mainly by disease
severity. The present study showed a nearly perfect
agreement (0.829). The reliability rates assessed
in 1,299 questionnaires using Cronbach’s a were
0.903 for the CAM-ICU and 0.865 for the ICDSC.
The results suggest that both instruments are
accurate, reliable, and usable in the ICU setting in the
Czech Republic. Similar internal consistency results
were also reported by other authors. In a Turkish
study (Kose et al., 2016), Cronbach’s o ranged from
0.720 to 0.850. An acceptable value (0.63) was
reported for an Arabic version (Al-Qadheeb et al.,
2019). A Belgian study showed a value of 0.839.

In two different studies (Adamis et al., 2012; Tobar
etal., 2010), the CAM-ICU had identical internal
consistency (Cronbach’s a 0.84). A lower value
(0.69) was shown in a study using a Japanese
translation (Koga et al., 2015). A significant clinical
advantage of the CAM-ICU is that it has been
validated for use in mechanically ventilated patients
(Mitasova et al., 2010). The ICDSC cannot be used
in these patients.

When assessing relationships with predisposing
and precipitating factors for developing delirium,
a significant agreement between the two instruments
may be detected. For both, the strongest relationship,
as assessed with Kendall’s t, is found with impaired
consciousness, or lower GCS scores. The present
study confirmed that with decreasing GCS scores the
positivity of both tests increases. This is consistent
with findings by Maneewong et al. (2017) who also
showed the association between lower GCS scores
(particularly the verbal response component) and
higher  positivity ~ when  assessing  delirium.
The present study also identified a strong relationship
between the presence of delirium and pain,
as assessed with the VAS. This association is
consistent with the so-called multifactorial model
of delirium, involving vulnerability and accumulation
of multiple risk factors (Woo & Ratnayake, 2020).
From this perspective, analgesia and sedation
(and monitoring of their adequacy and depth) is a key
measure in preventing, or managing, delirium in the
ICU. Physical restraints (straps) are also associated
with higher delirium rates. The international
EUNOMIA study (Kallert et al., 2005) assessing the
clinical practice of coercive treatment measures in 12
European countries showed varied approaches
totheir use and a dearth of studies comparing
the differences regarding the incidence of delirium.
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The incidence of delirium due to alcohol withdrawal
syndrome in surgical ICUs is reported to range from
8% to 40%. In the present study, a significant
relationship between alcohol consumption and
delirium was also shown by both instruments.
The severity of the condition, as assessed by nursing
workload (TISS), is associated with higher delirium
rates, indirectly illustrating increased healthcare costs
of delirium-positive patients. This fact was noted by
some earlier studies (Milbrandt et al., 2004;
Vasilevskis et al., 2018). The present study also
showed an association of delirium with mechanical
ventilation and death, consistently with previous
studies reporting delirium as a predictor of prolonged
mechanical ventilation, ICU and hospital stays, as
well of higher mortality (Ely et al., 2001c, 2004).

Conclusion

Both instruments for detecting delirium (CAM-ICU,
ICDSC) are accurate and reliable enough to be used
in the intensive care setting. However, the ICDSC
cannot be used in mechanically ventilated patients.
Their routine use in daily practice may reduce
the negative impact on intensive care outcomes
brought about by this frequent, and often
underdiagnosed, complication of ICU stays.
The confirmed  association  between  delirium
detection and selected predisposing / precipitating
factors may be used to prevent delirium.
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