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Abstract

different clinical settings.

Keywords

Background: Delirium is a frequent psychopathological syndrome in geriatric
patients. It is sometimes the only symptom of acute illness and bears a high risk for
complications. Therefore, feasible assessments are needed for delirium detection.
Objective and methods: Rapid review of available delirium assessments based on

a current Medline search and cross-reference check with a special focus on those
implemented in acute care hospital settings.

Results: A total of 75 delirium detection tools were identified. Many focused on
inattention as well as acute onset and/or fluctuating course of cognitive changes

as key features for delirium. A range of assessments are based on the confusion
assessment method (CAM) that has been adapted for various clinical settings. The
need for a collateral history, time resources and staff training are major challenges

in delirium assessment. Latest tests address these through a two-step approach,
such as the ultrabrief (UB) CAM or by optional assessment of temporal aspects of
cognitive changes (4 As test, 4AT). Most delirium screening assessments are validated
for patient interviews, some are suitable for monitoring delirium symptoms over time
or diagnosing delirium based on collateral history only.

Conclusion: Besides the CAM the 4AT has become well-established in acute care
because of its good psychometric properties and practicability. There are several
other instruments extending and improving the possibilities of delirium detection in

Practicability - Assessment - Screening - Confusion assessment method - 4As test

Introduction

Delirium is a frequent psychopathological
and cognitive syndrome in geriatric pa-
tients and is associated with a high risk of
acute care complications and negative out-
comes [37]. It is the most important pre-
senting phenotype of acute encephalopa-
thy [61]. Therefore, delirium detection is
an important part of evaluation of geri-
atric patients and feasible assessments are
needed.

Background

Multiple risk factors contribute to the de-
velopment of delirium and a multifactorial
origin is common [28]. Various preven-
tion and treatment options for delirium
exist and range from optimizing risk fac-
tors (e.g. reducing anticholinergic medi-
cation) to the treatment of precipitating
factors (e.g. pneumonia, electrolyte im-
balances, pain) and the implementation
of nonpharmacological multimodal care
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Table 1

Comparison of ICD-10 and ICD-11 for delirium diagnosis

ICD-10—F05 Delirium not
induced by alcohol and
other psychoactive sub-
stances

ICD-11—6D70 Neurocognitive disorders: delirium

An etiologically nonspecific
organic cerebral syndrome
characterized by concurrent
disturbances of conscious-
ness and at least two of the
following domains:

sleep-wake schedule.

The duration is variable and
the degree of severity ranges
from mild to very severe

Delirium is characterized by:

1. disturbed attention (i.e., reduced ability to direct, focus, sus-
tain, and shift attention) and

2. awareness (i.e., reduced orientation to the environment) that
develops over a short period of time and tends to fluctuate
during the course of a day, accompanied by other cognitive

attention, impairment such as:
perception, memory deficit,
thinking, disorientation, or
memory, impairment in language,
psychomotor behavior, visuospatial ability, or
emotion, or perception.

Disturbance of the sleep-wake cycle (reduced arousal of acute
onset or total sleep loss with reversal of the sleep-wake cycle)
may also be present.

The symptoms are attributable to a disorder or disease not clas-
sified under mental and behavioral disorders or to substance
intoxication or withdrawal or to a medication

models [37]. For the adequate administra-
tion of preventive measures and treatment
early identification of patients at high risk
for and with delirium is essential; however,
presentation of delirium can be heteroge-
neous and identification challenging.

Psychopathology and cognitive
alterations in delirium

For a tailored use of delirium screening
instruments, it is important to understand
the different aspects of delirium as a psy-
chopathological syndrome and its diag-
nostic criteria. In the International Clas-
sification of Diseases 10th edition (ICD-
10) the syndrome of delirium is described
as a rather variable combination of differ-
ent psychopathological disturbances with
a non-specific organic etiology (@ Table 1;
[53]). Besides altered consciousness, an al-
teration of attention, perception, (logical)
thinking, memory, psychomotor behavior,
emotion or the sleep-wake schedule might
be present.

Different subtypes of delirium exist: hy-
peractive delirium accounts for 20% of
cases and is characterized by psychomo-
tor agitation and restlessness [43]. It often
includes pulling outtubes andis disrupting
for hospital procedures, and is therefore an
eye-catcher diagnosis for hospital profes-
sionals. In contrast hypoactive delirium,
accounting for 30% of cases, presents with

reduced psychomotor activity and patients
are often misdiagnosed with depression or
severe dementia. About 45% of delirious
patients can show both hyperactive and
hypoactive symptoms indicating a fluctu-
ating course of disease.

Delirium can also be accompanied by
psychotic symptoms. More than 40% of
patients display predominantly optical hal-
lucinations or delusions, such as being poi-
soned or persecuted [45].

The reference standard for delirium di-
agnosis has most commonly been the
psychopathological examination through
a skilled psychiatrist. The delirium rat-
ing scale in its original and revised version
(DRS-R-98) sticks very closely to the various
possibilities of psychopathological distur-
bances that can be found in delirium and
tries to operationalize this psychopatho-
logical examination [58, 59]. Therefore, it
is time-consuming and relatively complex
to administer.

Development of the confusion
assessment method (CAM)

In 1990 the first version of the confusion as-
sessment method (CAM) was introduced,
which is based on four core criteria [2, 29].
These criteria were derived from the Di-
agnostic and Statistical Manual of Mental
Disorders, 3rd edition, revised (DSM-III-R),
a literature review as well as the discus-
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sion of an expert panel. @ Fig. 1 shows the
CAM diagnostic algorithm in a schematic
way.

Since its introduction CAM-based delir-
ium diagnosis has become the gold stan-
dard of delirium detection. Many subse-
quently developed assessment tools fo-
cused on inattention and acute onset/
fluctuating course as core diagnostic cri-
teria, as defined in the DSM-5 in 2013 [3].
Also, the upcoming ICD-11 shifts its focus
towards these criteria for delirium defini-
tion [33]. The assessment of other cogni-
tive disturbances, such as logical thinking
was skipped as it was too complex and less
valid. @ Table 1 compares core diagnostic
criteria and involved psychopathological
findings of delirium according to ICD-10
and ICD-11 (@ Table 1; [26, 27]). The com-
parison shows how the definition of delir-
ium has developed from a heterogeneous
psychopathological syndrome to a more
specific diagnosis based primary on tem-
poral onset, vigilance and attention, so that
the needs of acute and emergency care
physicians in daily routine can be better
addressed.

This review, therefore, presents a sum-
mary of the available evidence on the
broad variety of delirium assessments and
provides suggestions on delirium detec-
tion tools that might be particularly useful
in an acute care setting.

Methods

To identify the most relevant assessments,
the Medline database was searched for
reviews and validation articles of delir-
ium screening instruments in older pa-
tients. Inclusion criteria were evaluation
of assessment instruments in the context
of delirium, English or German language
and published between 2001 and 2021
(see supplementary material 1 for search
string). These publications were screened
for existing tests and the psychometric
properties. In a second step, the cross-ref-
erenced literature of these reviews was
examined in addition to the validation
studies found to collect the primary lit-
erature of the respective assessments and
extract further details. Thirdly, the Net-
work for Investigation of Delirium: Unify-
ing Scientists (NIDUS) website was used for
an additional cross-reference search [41].



acute onset /

fluctuating course (1) AND

inattention (2)

alteration in the

disorganized

thinking (3) OR level of
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usness (4)

Fig. 1 A Confusion assessment method (CAM) algorithm. Criteria 1 and 2 as well as either criterion 3 or criterion 4 must be

present for a CAM-based diagnosis of delirium

Records identified
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search
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Additional records
identified through
other sources
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Y

Total records
identified
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h 4
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(titles and abstracts
n =345
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Y

Full-text articles
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assessed for eligibility

Full-text

A\ 4

excluded
n=103

articles

Studies included in
review
n=89*

Delirium detection
tools included in

Delirium detection
tools included in

Table 1 Table S1
n=15* n = 60*
All instruments were investigated in de- Results

tail by checking the full texts of the corre-
sponding publications and extracting data
on the number of study participants, in-
vestigators, scoring method, psychometric
properties, time required for application
and further aspects.

@ Fig. 2illustrates the search, screening
and selection process.

The search of Medline, cross-references
and NIDUS website revealed 118 full-text
articles that were evaluated in detail. A
total of 75 delirium assessments were iden-
tified of which a selection of 15 tools
with high clinical practicability and sat-
isfactory psychometric properties are pre-

Zeitsc|

Fig. 2 « Study selection
flow chart (asterisk: num-
ber of studies included and
sum of identified delirium
detection tools differ as for
some tools data were ex-
tracted from two or more
sources)

sented (@ Table 2). All other tools can be
found in a separate table (Table S1) in the
supplementary material.

The CAM family
A total of 13 tools belonging to the CAM

family were identified, all focusing on the
4 core symptoms: acute onset and/or fluc-
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tuating course, inattention, disorganized
thinking and altered level of conscious-
ness.

All CAM derivatives share the under-
lying diagnostic algorithm but differ in
their structure and targeted group of per-
sons. Most instruments are designed for
patientinterviews supplemented by collat-
eral history from relatives, staff and med-
ical records, e.g. CAM, CAM-severity scale
(CAM-S), brief CAM (bCAM) and CAM for
the intensive care unit (CAM-ICU) [11, 20,
30]. They often include an informal in-
terview by which the presence of the
core symptoms is evaluated. An exam-
ple for a clearly structured variant is the
3-minute diagnostic CAM (3D-CAM) with
10 questions to be answered by the pa-
tient, 10 questions to be answered by the
interviewer and 2 optional questions re-
quiring collateral history provided by rela-
tives, friends and/or caregivers and med-
ical records examination. Other CAM in-
struments are based on patient observa-
tion, e.g. nursing home CAM (NH-CAM) or
caregiver interview, e.g. family CAM (FAM-
CAM) [9, 51]. Furthermore, several vari-
antsaddress specificsubgroups of patients,
such as the CAM-ICU, which is also appli-
cable to intubated patients, or the CAM
for the emergency department (CAM-ED)
[10, 18].

The CAM and its derivatives have many
advantages but also some disadvantages.
Advantages are the short examination
duration, the structured evaluation al-
gorithm and the convincing results of
numerous validation studies with sensi-
tivity and specificity values of 90-100% for
delirium diagnosis compared to extensive
and time-consuming clinical diagnostics;
however, an important disadvantageous
aspect is that for correct application of
most CAM instruments intensive training
is required to ensure valid and reliable test
results. Some studies demonstrated poor
sensitivity when the CAM was conducted
by untrained or insufficiently trained raters
[47, 48]. For example, the symptom disor-
ganized thinking requires an experienced
assessor for its detection. This issue has
been addressed by deriving the 3D-CAM
with more operationalized features [38].
In future this limitation might be over-
come as the new definitions of delirium

according to DSM-5 and ICD-11 no longer
include the symptom of impaired thinking.

Other delirium detection tools

For the emergency department and many
other clinical settings there is a need for
easy and quick screening tools. Exam-
ples for such assessments that could be
integrated in daily clinical routine are the
4 As test (4AT) and the nursing delirium
screening scale (Nu-DESC) [5, 15]. The 4AT
has recently been evaluated against the
CAM showing significant better sensitivity
in a multicenter study [50].

As inattention is a characteristic delir-
ium symptom many assessments that ad-
dress this aspect have been evaluated in
acute care and emergency settings [60].
The most popular of these is the months
of the year backwards test (MOTYB) that
provides a very quick option to screen for
this feature. It is included in many assess-
ments that combine testing for different
aspects of delirium, such as the CAM. Sev-
eral studies have evaluated its singular use
in the context of delirium reporting high
sensitivity and specificity [24]. Efforts have
been made to further simplify the scor-
ing method while maintaining good psy-
chometric properties [23]. Another instru-
ment, the bedside confusion scale (BCS),
includes the MOTYB and adds one more
question to assess a second delirium fea-
ture: psychomotor disturbance [52].

There are also easy to use tools focus-
ing on the core feature acute onset. An
example is the single question in delirium
(SQID), which determines acute confusion
by asking a relative or caregiver: “Do you
feel that [patient’s name] has been more
confused lately?” [48]. The SQID can be
used as a screening as well as a monitoring
instrument for hospital staff.

An example for a quick tool examin-
ing the vigilance/level of consciousness of
a patient, the change of which is another
core feature of delirium, is the Richmond
agitation sedation scale (RASS) [21]. It is
widely used in intensive care units. The in-
strument assesses the vigilance on a scale
from -5 (unarousable) to +4 (combative).
There is a modified version, the mRASS,
which has been optimized by adding the
level of attention to each category [7].
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There have been numerous attempts to
use other tests originally designed for de-
mentia diagnostics as delirium detection
tools, for example the clock drawing test
(CDT), but the studies revealed poor accu-
racy for this purpose, independent of the
scoring method [1]. Other examples are
the short portable mental status question-
naire (SPMSQ) or the abbreviated mental
test (AMT), which are suitable to detect
early dementia symptoms, but not to dis-
tinguish between dementia and delirium
[8, 12].

While most of the identified tools serve
solely as screening tools, some are also
appropriate for monitoring the course of
delirium. This group primarily comprises
instruments including severity scoring and
thus offering the possibility to observe
change including the effect of measures
taken. Examples are the CAM-S, Nu-DESC
or delirium observation screening scale
(DOSS) [15, 30, 49].

Discussion

Over the last decades different assess-
ments supportive for delirium diagnosis
have been developed. These assessments
differ in length and structure, psychomet-
ric performance, screening vs. monitoring
abilities and whether the patient or an
informant is assessed. The main goal of
a delirium screening tool should be the
differentiation of delirium as a cause of
cognitive impairment in an emergency/
acute care setting. In this setting ma-
jor differential diagnoses of delirium are
dementia and delirium superimposed on
dementia (DSD).

Delirium vs. dementia vs. delirium
superimposed on dementia

The focus on inattention most delirium
assessments share seems feasible for dif-
ferent reasons: inattention is a typical fea-
ture of delirium but not dementia, and
is easy and fast to evaluate in any acute
care setting [14, 27]. In dementia inatten-
tion is typically not altered unless disease
progresses to severe stages. Neverthe-
less, in non-Alzheimer’s dementias, such
as Parkinson’s disease dementia, inatten-
tion might be a cognitive domain altered
in earlier stages [6].



Acute change in cognitive function
is another important feature to discrimi-
nate delirium from dementia. In contrast
to delirium, dementia is characterized
by a chronic progressive disease course.
Therefore, a second focus of many delir-
ium assessments is the documentation
of acute onset and/or fluctuating course,
a central feature of the CAM family; how-
ever, a main limitation is the necessity
to obtain collateral history, particularly
difficult in emergency situations.

Assessments like the UB-CAM or the
delirium triage screen (DTS) address this
limitation by combining a short screen-
ing with a focus on inattention, followed
by a second assessment that includes col-
lateral history [20, 40]. The 4AT, that en-
joys growing popularity, contains the item
acute onset/fluctuating course butits pres-
enceis not mandatory for positive delirium
screening [50, 571.

In order to better discriminate delirium
from DSD tools have been validated to
address pre-existing cognitive decline by
a structured collateral history. Good psy-
chometric properties have been shown for
the informant questionnaire on cognitive
decline in the elderly (IQCODE) and the
Alzheimer’s disease 8 (AD8) [14, 32].

Psychomotor disturbances,
delusions and hallucinations

Psychomotor change has been added to
the CAM algorithm to improve specificity
in discriminating delirium and dementia
[55]. In addition, the combination of a let-
ter recognition attention test with the ob-
servational scale of level of arousal (OSLA)
improved test performance compared to
both individual tests [46].

Further frequent psychopathologic
findings found in delirium are delusions
and hallucinations. They are usually not
integrated into commonly used assess-
ments because they lack sensitivity and
specificity for delirium diagnosis although
they often have therapeutic consequences.
Antipsychotic treatment should, however,
only be used for very distressing delusions
and hallucinations [31].

Additional diagnostics

Several other diagnostic techniques have
been evaluated for delirium diagnostics.
Electroencephalography (EEG) can visual-
ize alterations in brain functioning that are
common in delirium, and shows potential
even in differentiating delirium from de-
mentia [54]. Recently a study described
ashort 1-min single-channel EEG with new
automated power analysis as a potential
delirium detection tool [42]. Besides this
example most EEG studies need experi-
enced staff to obtain valid results and are,
therefore, currently not implemented on
a large scale. Neuroimaging, such as func-
tional magnetic resonance imaging (fMRI)
that detects network disintegration, or
fluorodeoxyglucose positron emission to-
mography (FDG-PET) that shows focal hy-
pometabolism in the posterior cingulate
cortex, an important region for attention,
can elucidate further pathophysiology but
are also costly and complex to adminis-
ter [19, 39]. Actimetry or other digitalized
assessments are still in their infancy; how-
ever, 14 of 16 patients with CAM-positive
delirium in the Canadian PredicT study
were able to use a tablet-based “serious
game” tapping on targets, showing digital
assessments as a feasible approach [35].
A multicenter proof of assessing inatten-
tion is pursued by the DelApp. This smart-
phone app tests attention by presentation
and recall of a sequence of symbols [56].
Other smartphone applications offer dig-
ital versions of common interview-based
assessment tools facilitating documenta-
tion and practicability of the assessments
[4].

Conclusion

Delirium is a common neuropsychiatric
syndrome in geriatric patients especially in
the context of emergency medicine and
acute inpatient care. Its regular screen-
ing and monitoring should be mandatory.
Many tailored delirium assessments with
good psychometric properties for screen-
ing and monitoring have been adapted
for emergency and acute care medicine
needs.

Most of these assessments focus on
inattention and acute onset/fluctuating
course of disease in order to enable dis-

crimination of delirium from dementia.
The increasingly popular 4AT and several
CAM-derived assessments include both
items and can be used with confidence
in different acute care settings. Imaging
techniques and electronic assessments,
such as mobile apps, are still not routinely
available and feasible. Assessment selec-
tion should be driven by clinical setting
as well as staff training, available time
resources, feasibility and validity.
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Vergleich von Instrumenten zur Delirdetektion in der Akutversorgung.
Ein Rapid Review

Hintergrund: Das Delir ist ein haufiges psychopathologisches Syndrom bei
geriatrischen Patient:iinnen. Teilweise stellt es das einzige Symptom einer
Akuterkrankung dar und geht mit einem hohen Komplikationsrisiko einher. Zur
Erfassung sind daher praktikable Assessments wichtig.

Zielsetzung und Methodik: Rapid Review basierend auf einer aktuellen Medline-
Suche und Querverweisanalyse zu verfligharen Delir-Assessments mit Fokus auf den
Einsatz im akutmedizinischen Bereich.

Ergebnisse: Insgesamt 75 Delir-Assessments wurden identifiziert. Viele detektierten
als Schwerpunkt Aufmerksamkeitsstorungen sowie den fiir ein Delir charakteristischen
akuten Beginn/fluktuierenden Verlauf. Eine Reihe von Assessments basieren auf

der Confusion Assessment Method (CAM), die fiir verschiedene klinische Bereiche
modifiziert wurde. Die Notwendigkeit zur Einholung einer Fremdanamnese, limitierte
Zeitressourcen sowie die Schulung von Assessoren stellen bei vielen Assessments
eine Herausforderung dar. Dieser wird u.a. dadurch begegnet, dass ein kurzes
Screening einem ausfiihrlicheren Assessment vorgeschaltet wird (z.B. ultra-brief
CAM, UB-CAM). Alternativ muss bei manchen Assessments die Fremdanamnese nur
fakultativ erhoben werden (z.B. 4 As Test, 4AT). Die meisten sind fiir das Screening von
Patient:innen geeignet, es gibt aber auch Assessments, die eine Schweregradeinteilung
oder ein Monitoring von Delir-Symptomen ermdglichen oder auch nur auf einer
Fremdanamnese basieren.

Diskussion: Neben der CAM hat sich der 4AT in der Akutmedizin aufgrund der guten
Praktikabilitdat und psychometrischen Charakteristika etabliert. Daneben existieren
weitere geeignete Assessments, die einen zielgerichteten Einsatz in verschiedenen
klinischen Bereichen erlauben und die Mdglichkeiten des Delir-Assessments erweitern.

Schliisselworter
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