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Abstract

Aim: The aim of the paper was to create a literature review of valid and reliable delirium screening instruments administered by
nurses for hospitalized patients. Design: Literature review. Methods: An advanced search of three licensed electronic databases
(EBSCO, MEDLINE, PROQUEST) was selected. Twenty-one research studies complied with the inclusion criteria. Results:
The predictive validity of ten delirium screening measuring tools were studied. The best predictive validity was found in the
Nursing Delirium Screening Scale (Nu-DESC), with sensitivity values ranging from 32% to 100%, and specificity from 83% to
100%, with highest value for reliability of 0.94. The Delirium Observation Screening Scale (DOS) came second, with sensitivity
from 25% to 97%, and specificity from 89% to 98.4%, with highest value for reliability of 0.77. The 4AT tool had sensitivity
values from 83.3% to 90%, and specificity from 84% to 86.3%, with highest value for reliability of 0.99. Conclusion: The best
screening tool for evaluating delirium by nurses was the Nu-DESC, followed by the DOS, and the 4AT. We recommend testing
the predictive validity and reliability of selected screening tools administered by nurses in conditions of Czech clinical practice.

Keywords: adult, delirium, measuring instrument, nurse, psychometric properties, screening.

Introduction

Delirium and the importance of diagnostic criteria

Delirium is characterized by acute disturbance
of attention and consciousness, impaired cognition,
with a tendency to fluctuate. It is defined as a non-
specific, pathological reaction of the brain to various
adverse agents (Pecenak, 2011; American Psychiatric
Association, 2013). A standardization of the
diagnostic criteria was first included in the 3" edition
of the Diagnostic and statistical manual of the APA
in 1980 (Grover, Kate, 2012; De, Wand, 2015). Since
this publication, terminological confusion has been
reduced, the diagnostic criteria revised, and clinicians
have a greater understanding of delirium.
The Diagnostic and statistical manual, currently in its
revised 4" edition, (hereinafter referred to as DSM-1V-
TR) describes delirium as a disturbance
of consciousness and change in cognition that
develops over a short period of time. It includes
changes in state of consciousness and a reduced ability
to focus and retain attention during the course of a day,
with evidence that the disturbance is caused by direct
physiological consequences of a general medical
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condition (American Psychiatric Association, 2000).
In the International Classification of Diseases (ICD)
used in the Czech Republic, the term delirium is listed
as a qualitative disturbance of consciousness without
specifying the severity and related symptomatology.
Several authors (e.g., Grover, Kate, 2012; De, Wand,
2015) point out that despite developments
in diagnostic criteria, differences in terminology
relating to delirium persist. Using valid and reliable
scales may help clinical and research staff, not only to
detect delirium, but also to assess its severity and the
efficacy of treatment.

Prevalence and impact of delirium

Delirium is a severe and common complication,
particularly among older patients hospitalised
in standard wards (van Velthuijsen et al., 2016). It is
also a frequent complication in patients in surgical
wards after an operation, and in Intensive Care Units
(ICU) (Godfrey et al., 2013; van de Steeg et al., 2014;
Balkova, Tomagova, 2018). The incidence of delirium
among the adult population is estimated at between
3% and 29%. There is a particularly high incidence
of delirium among older hospitalized patients with
dementia (22-89%). Older adults from social care
institutions with deteriorating cognitive functions
present a particular risk group (De, Wand, 2015).
Delirium may cause falls from bed, attempts to run
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away from fictitious pursuers, and self-harm.
Although screening for delirium is a standard
procedure in many healthcare facilities, delirium
related events are often not identified, with up to 72%
not recognised as such or otherwise misevaluated (van
de Steeg et al., 2014). Inadequate detection of delirium
(staff correctly identified only 23% of cases) was
observed despite an earlier targeted educational
intervention (Wand et al., 2014).

Screening tools administered by nurses

The assessment of delirium and the prescription
of appropriate medication help prevent serious
complications from developing. For this reason, it is
necessary to use valid and reliable screening tools.
Inthe past two decades, several tools have been
developed to detect delirium, designed for various
clinical settings, such as ICUs or community care.
The tools developed differ in the age group targeted,
e.g., children and young adults; and degree of validity
and reliability, with some being too time-consuming
for routine assessments. These tools have been
evaluated in several traditional and systematic reviews
(Adamis et al., 2010; Wong et al., 2010; Grover, Kate,
2012; De, Wand, 2015; van Velthuijsen et al., 2016;
Balkova, Tomagova, 2018).

Grover and Kate (2012) created a narrative overview
of the tools available for delirium assessment, divided
into nine separate groups according to their purpose:
tools for assessing patient disturbance; screening tools
for assessment of individual cognitive functions
of patients; screening tools for assessment of delirium;
measuring tools for the diagnosis of delirium;
measuring tools for assessment of delirium severity;
instruments for assessment of cognitive symptoms
of delirium; instruments for assessment of motor
symptoms of delirium; instruments for assessment
of aetiology; instruments for assessment of risk
factors; and scales used to assess distress due to
delirium experience in patients. In their overview,
the authors identified six screening tools feasible for
use in nursing practice, designed for various clinical
settings and age groups (the NEECHAM Confusion
Scale, DOSS/DOS, Nu-DESC, ICDSC and PAED
scale).

With regard to the overview above, in their systematic
review of delirium screening tools for hospitalized
patients, De and Wand (2015) focused on an analysis
and comparison of 21 tools published in 31 studies.
The strength of the review was in its rigorous
assessment of quality (the Standards for the Reporting
of Diagnostic Accuracy — STARD Score was used)
and breakdown of tools in terms of the overall
population (mixed population of hospitalized patients,
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surgical and post-operative patients exclusively,
cancer patients, palliative care, and emergency).
The Confusion Assessment Method (CAM) was listed
as the most frequently used tool, although it is
designed for use by doctors. From 11 validation
studies of CAM, only two studies included nurses as
validators (van Velthuijsen et al., 2016). Additionally,
the Nurses Delirium Screening Checklist (Nu-DESC)
was listed as the best screening tool for surgical
setting. The Memorial Delirium Assessment Scale
(MDAS) was recommended for palliative and
postoperative settings.

A systematic review by van Velthuijsen et al. (2016)
focused on the analysis and comparison
of psychometric ~ properties and  performance
of delirium detection tools among older adults.
The quality of the studies included in the review was
assessed using the QUADAS 2. The authors identified
28 tools, classified into several groups — observational,
interactive, diagnostic, screening, and tools for
severity assessment and delirium  typology.
The authors identified 14 studies and seven tools
in which nurses were listed as eligible raters. Balkova
and Tomagova (2018) analysed tools for postsurgical
delirium screening that could be administered by
nurses. However, their review includes only a specific
group of hospitalised patients.

The above-mentioned reviews do not analyse the
performance and psychometric properties in great
detail — i.e., validity (specificity, sensitivity, positive
and negative predictive values of the tools); and
reliability  (inter-rater reliability and internal
consistency) of the screening tools for which nurses
can be raters. The latest overview of tools for delirium
screening in hospitalized patients was published
in 2015 (De, Wand, 2015), but does not focus
exclusively on validation studies which include nurses
as raters. Since then, new or modified tools and new
validation studies have appeared. However, none
of the reviews focuses on delirium screening tools for
hospitalized patients administered exclusively by
nurses. In the Czech Republic, delirium assessment
administered by nurses is not a standard procedure.
Currently, only the Confusion Assessment Method for
the Intensive Care Unit (CAM-ICU) has been
validated in a Czech context (Mitasova et al., 2010).
Since the number of studies dealing with the issue
of tools for screening delirium is rising, it is necessary
to offer an up-to-date overview of findings.

Aim

The aim of the article was to provide an overview
of valid and reliable delirium screening tools for
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assessment performed by nurses for hospitalized
patients. The overview focuses on evaluation
of sensitivity, specificity and inter-rater reliability.

Methods

Design

Design of this paper is literature review.

Eligibility criteria

There results was subsequently analysed using
inclusion and exclusion criteria. Inclusion criteria
were: period 2008-2018, and English full-texts.
The literature review included studies, which:

e published psychometric properties of the tools
(validity — specificity, sensitivity, positive and
negative predictive values; reliability — inter-rater
reliability or internal consistency);

o focused exclusively on screening delirium
in adult hospitalized patients (included were:
observational tools — based solely on observation
data, without the need for direct interaction with
the patient; interactive tools — based on data
obtained from the patient, e.g., from an interview
or cognitive test; and mixed tools —combining the
above-mentioned types). A similar distinction
was used in a review by van Velthuijsen et al.
(2016);

o included delirium diagnosed according to DSM
or ICD by a doctor as the reference standard;

e had a nurse as the rater;

¢ included tools for diagnosis of delirium in ICUs,
palliative care units, and Emergency departments
(ED);

e had the tool validated in at least one other
language in order to be culturally sensitive.

Exclusion criteria were:

e sources that included information about the tool
being used for other purposes than solely
screening delirium (tools for assessment
of disturbance, tools for delirium diagnosis, tools
for assessment of delirium severity, tools for
assessment of cognitive symptoms, tools for
assessment of motor symptoms, tools for
assessment of aetiology, tools for assessment of
risk factors, and tools for assessment of distress
due to experience of delirium);

o studies assessing delirium screening in paediatric
clinical settings;

e tools for which the raters were not nurses —
doctors, psychologists, carers, or family
members;

e overviews or descriptive studies.
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Search strategy

A systematic literature search was carried out between
May 2018 and August 2018. The literature search was
done in databases EBSCO, MEDLINE, and
PROQUEST.

Study selection

An advanced search was conducted in four stages.
In all stages, the key words measuring tool, screening,
delirium, nurse, adult, and psychometric properties
were used, together with their synonyms using
the Boolean operator “OR”. In the fourth stage,
the results from the previous three stages were linked
using the Boolean operator “AND”. In the fourth
stage, there were 363 relevant results. 24 studies were
included in the review (Figure 1).

Data extraction

The data on the study design (reference standard,
sample, clinical setting), psychometric properties, type
(observational, interactive, mixed (van Velthuijsen et
al., 2016) and appropriateness (country, type of tool,
rater, duration of the assessment, costs, previous
training) were acquired from the included studies.

The findings of the studies were analysed based
on validity criteria — sensitivity, specificity, positive
predictive value, negative predictive value, and area
under the receiver operating characteristic (ROC)
curve (AUC) and reliability (inter-rater reliability and
internal consistency). Predictive validity determines
the likelihood of agreement between the results
of measurement and the behaviour of the studied
subjects within a certain period. Sensitivity is
the ability of the tool to return positive results if risk is
present. False negatives lower the value of sensitivity:
the test fails to identify individuals that should have
been diagnosed as positive for risk. Specificity is the
ability of the tool to give negative results if risk is not
present. This means giving negative results for healthy
individuals (Dusek et al., 2011). Positive predictive
value of the tool means the ability to identify patients
who are “at risk” of developing delirium, and negative
predictive value is the ability to identify patients who
will not develop delirium. The ROC curve measures
the performance of the tool. The higher the ROC,
the more efficient the tool.

Results

Results of searching and evaluation

A systematic search returned 363 eligible studies.
After an analysis and revision of literature, 24 studies
met the inclusion criteria, featuring ten screening tools
for assessment of delirium administered by nurses.
(Figure 1).
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Figure 1 Flow diagram of the selection and classification of quantitative studies on predictive validity of delirium

screening instruments

Description and analysis of the studies, results of
extraction

The Nurses Delirium Screening Checklist (Nu-DESC)

The most frequently tested tool was the Nu-DESC
(Koster et al., 2009; Detroyer et al., 2014; Gavinski,
Carnahan, Weckmann, 2016; Jorgensen, Carnahan,
Weckmann, 2017; Numan et al., 2017). It is a five-
item tool designed specifically for nurses. It can be
administered in three minutes. Training is required
before use (Table 1) (van Velthuijsen et al., 2016).
The Nu-DESC has been tested in Finland, Sweden,
Germany, Italy, China, and the USA in departments
of surgery, post-anaesthesia, geriatrics, and
orthogeriatrics. The sample size ranged from 88 to 156
and the studies took between two and 20 months
(Table 1). The predictive validity values are as
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follows: sensitivity from 32% (Neufeld et al., 2013) to
100 % (Leung et al., 2008), and specificity from 83%
(Luetz et al., 2010) to 100% (Spedale et al., 2016).
Positive predictive values and negative predictive
values were only provided in one of the studies (Table
2). AUC and ROC ranged between 0.76 (Lingehall et
al., 2012) and 0.99 (Radtke et al., 2010). Reliability
ranged from 0.47 (Poikajérvi et al., 2017) to 0.94
(Spedale et al., 2016). Cut off score ranged from 2 to
3 (Table 2).

Delirium Observation Screening Scale (DOS)

The second most frequently tested screening tools
administered by nurses was the DOS (Koster et al.,
2009; Detroyer et al., 2014; Gavinski, Carnahan,
Weckmann, 2016; Jorgensen, Carnahan, Weckmann,
2017; Numan et al., 2017). The tool was created by
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Table 1 Characteristics of the screening tools

Screening tool Type  Number of items Rater Administration Training
DOS oIS 13 nurse <5min yes
DEAR (O] 5 nurse <5min no
DDS M/S 8 nurse <5min yes
MRAAS M/S 3 nurse <30s no
Nu-DESC (O] 5 nurse 3 min no
NEECHAM M/S 9 nurse 8 min yes
SQeeC o/s 2 nurse <5min no
SQiD 1/S 1 nurse <5min no
The Sour Seven Questionnaire 1/S 7 nurse 5 min no
4AT M/S 4 nurse <4 min no

DOS - Delirium Observation Screening Scale; DEAR — The Delirium Elderly At Risk Instrument; DDS — Delirium Detection Scale; mRAAS — modified Richmond
Agitation and Sedation Scale;.Nu-DESC — Nursing Delirium Screening Scale; NEECHAM — Neecham Confusion Scale; SQEEC — Simple Query for Easy
Evaluation of Consciousness; SQiD — Single Question in Delirium; 4AT — The 44’s test; O — observational; M —mixed; | — interactive; S — screening

Table 2 Psychometric properties of the delirium screening tools (tools sorted by sensitivity values)

Cut- Delirium P e Inter-rater
Screening tool  Author (year) off incidence (S(;?)smwty (S(ypoe)mflc:lty ZZ'; ?(],/Po? ROC reliability
score (%) (x, ICC)
Nu-DESC Leung et al. (2008) >2 - 100 88 - - - 0.94
Luetz et al. (2010) 2 17 82 83 - - - 0.68
Radtke etal. (2010) 0.83 19 97.65 92.30 - - 099 083
Lingehall et al. - 63 65.6 94.9 - - 0.76 -
(2012)
Neufeld et al. (2013) >2 - 32-80 92-69 - - - -
Spedale et al. (2016) 3 6.1 76.1 100 - - 094 087
Poikajérvi et al. - 86 85.7 86.8 54 784 - 0.47
(2017)
Koster et al. (2009) - 21 25.0 95.5 600 824 085 -
Detroyer et al. 3 229 88.1 96.1 - - 093 0.77
(2014)
DOS Gavinski Carnahan, 3 9.90 90 91 53 99 091 -
Weckmann (2016)
Jorgensen Carnahan, - 38 97 89 - - - -
Weckmann (2017)
Numan etal. (2017) >3 32 62.2 98.4 958 818 - 0.73
NEECHAM Sorensen Duppils, 25 - 100 91 - - - -
Johansson (2011)
Poikajérvi et al. - - - - 263 737 - 0.87
(2017)
4AT Bellelli et al. (2014) 4 12 90 84 - - 092 0.80
De et al. (2016) - 62 87 80 87 80 092 -
Kuladee, Prachason 4 - 83.3 86.3 66.7 940 091 0.99
(2016)
The Sour Seven  Shulman, Kalra, 4 85.7 89.5 90.0 895 900 092 -
Questionnaire Jiang (2016)
MRAAS Chesteretal. (2012) <0< - 85 92 - - - 0.48
DEAR Freter et al. (2015) 2 58 93.2 41.8 53.4 89.6 - -
DDS Radtke etal. (2010) 0.77 19 71.18 87.11 - - 0.88 0.77
Luetz et al. (2010) >7 18 25 89 - - - 0.79
SQeeC Lin et al. (2015) - - 83 81 39 97 - -
SQiD Lin et al. (2015) - - 77 51 42 83 - -

DOS - Delirium Observation Screening Scale; DEAR — The Delirium Elderly At Risk Instrument; DDS — Delirium Detection Scale; mRAAS — modified Richmond
Agitation and Sedation Scale;.Nu-DESC — Nursing Delirium Screening Scale; NEECHAM — Neecham Confusion Scale; SQEEC — Simple Query for Easy
Evaluation of Consciousness; SQiD — Single Qu
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a team of Schuurmans, Shortridge-Baggett, Duursma
(2003) and was first tested in a clinical geriatric setting
after a hip fracture. The original 25-item scale was
later reduced to a 13-item scale. It can be administered
in five minutes. No previous training is necessary
(Table 1) (Koster et al., 2009). This tool was also
developed for general nurses and has been tested in the
Netherlands, Belgium, and the USA in departments
of surgery, internal medicine, and palliative care.
The sample size ranged from 48 to 167. Only two
studies listed duration (Table 1). The predictive
validity values are listed in Table 3: sensitivity ranged
from 25% (Koster et al., 2009) to 97% (Jorgensen,
Carnahan, Weckmann, 2017), specificity values from
89% (Jorgensen, Carnahan, Weckmann, 2017) to
98.4% (Numan et al., 2017), positive predictive value
from 53% (Gavinski, Carnahan, Weckmann, 2016) to
95.8% (Numan et al., 2017), negative predictive
values from 81.8 % (Numan et al., 2017) to 99 %
(Gavinski, Carnahan, Weckmann, 2016). AUC ranged
from 0.85 (Koster et al., 2009) to 0.93 (Detroyer et al.,
2014). Reliability values were mentioned in only two
studies and ranged from 0.73 (Numan et al., 2017) to
0.77 (Detroyer et al., 2014). The cut-off score ranged
from > 2 to 3 (Table 2).

“4 A’s test” (4AT)

The “4 A’s test” (4AT) was included in three studies
(Bellelli et al., 2014; De et al., 2016; Kuladee,
Prachason, 2016). It is a four-item tool for nurses.
It can be administered in less than four minutes.
No training is required before use (van Velthuijsen et
al., 2016) (Table 3). The 4AT tool has been tested
in ltaly, Australia, and Thailand in geriatrics,
orthogeriatrics and ED’s. The length ranged from five
to 18 months (Table 1). Values for predictive validity
ranged as follows: sensitivity from 83.3% (Kuladee,
Prachason, 2016) to 90% (Bellelli et al., 2014), and
specificity from 80% (De et al., 2017) to 86.3%
(Kuladee, Prachason, 2016). Positive predictive value
was between 66.7 (De et al., 2017) to 87 (Kuladee,
Prachason, 2016). Negative predictive value ranged
from 80 (De et al., 2017) to 94 (Kuladee, Prachason,
2016). AUC was 0.92 (Bellelli et al., 2014; De et al.,
2017). Reliability ranged from 0.80 (Bellelli et al.,
2014) to 0.99 (Kuladee, Prachason, 2016). The cut-off
score 4 was found in three studies (Table 2).

Neecham Confusion Scale (NEECHAM)

Two of the included studies tested the NEECHAM
Delirium Detection Scale (DDS) (Soérensen Duppils,
Johansson, 2011; Poikajérvi et al., 2017). NEECHAM
is a nine-item measuring tool intended for use by
general nurses. It can be administered in eight minutes.
Training is required beforehand (van Velthuijsen et
al., 2016) (Table 1). The studies were conducted
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in Finland and Sweden at surgical and orthopaedic
departments, with samples of 112 and 147
participants, respectively. Only Poikajarvi et al.
(2017) included the duration (20 months) of the study
(Table 3), while only Soérensen Duppils, Johansson
(2011) provided values for sensitivity (100%) and
specificity (91%). Positive and negative predictive
values and reliability were included only in the study
by Poikajérvi et al. (2017) (Table 2). No reliability
values were provided in either study. AUC was
provided only in Poikajarvi et al. (2017) at 0.87. The
cut-off score was 25 points (Soérensen Duppils,
Johansson, 2011).

Delirium Detection Scale (DDS)

The DDS is an eight-item tool designed for nurses.
It can be administered in less than five minutes.
Training is required before use (van Velthuijsen et al.,
2016) (Table 1). Testing was conducted in Germany
in departments of surgery. The sample size ranged
from 88 (Radtke et al., 2010) to 156 (Luetz et al.,
2010). The testing took from three to 12 months (Table
1). Sensitivity values were between 25% (Luetz et al.,
2010) and 71.18% (Radtke et al., 2010). Specificity
ranged from 89% (Luetz et al., 2010) to 87.11%
(Radtke et al., 2010). Positive and negative predictive
values were not mentioned in either of the studies
which tested the DDS. Only Radtke et al. (2010)
included a value for AUC (0.88). Reliability ranged
from 0.77 (Radtke et al., 2010) to 0.79 (Luetz et al.,
2010) (Table 2). The cut-off score ranged from 0.77
(Radtke et al., 2010) to > 7 (Leutz et al., 2010).

Other screening tools

Five other screening tools were tested in one study
only: The Delirium Elderly At Risk Instrument
(DEAR), the modified Richmond Agitation and
Sedation Scale (MRAAS), Simple Query for Easy
Evaluation of Consciousness (SQeeC), Single
Question in Delirium (SQID) and The Sour Seven
Questionnaire. All are screening tools developed for
use by nurses. The number of items ranged from seven
in the Sour Seven Questionnaire (Shulman, Kalra,
Jiang, 2016) to one in the SQID (Lin et al., 2015).
They can be administered in a period of < 30
seconds to five minutes (van Velthuijsen et al., 2016).
Studies were conducted in England, Australia, and
Canada in departments of internal medicine,
orthopaedics, and geriatrics. The samples ranged from
80 (Shulman, Kalra, Jiang, 2016) to 283 (Freter et al.,
2015) and took three months. In one case, the duration
was not mentioned (Table 1). Values of predictive
validity were as follows: sensitivity from 77% (Lin et
al., 2015) to 93.2% (Freter et al., 2015), specificity
from 41.8% (Freter et al., 2015) to 92% (Chester et al.,
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Author . -
(year), Aim of the S_ample CI|r_1|caI Methodology Resea_rch Conclusion Criteria
study size setting duration
country
Screening tool DOS
Koster etal.  to investigate 112 department of  prospective N/A the DOShasa DSM-IV
(2009), the predictive cardiosurgery  observational good
Netherlands  validity of the study predictive
DOS tool validity
Detroyer et to investigate 48 palliative care  prospective 8 months the DOS tool DSM-1V
al. (2014), the predictive observational was deemed
Belgium validity of the study valid
DOS tool
Gavinski, to investigate 101 department of  prospective N/A the DOS isa DSM-IV
Carnahan, the predictive internal observational valid and easy-
Weckmann validity of the medicine study to-use tool
(2016), USA  DOS tool
Jorgensen, to investigate 75 palliative care ~ prospective N/A the DOS is DSM-1V
Carnahan, the validity of observational valid in
Weckmann DOS when study hospice care
(2017), USA  identifying
delirium in
home hospice
patients
Numan etal.  to investigate 167 department of  prospective N/A sensitivity was  DSM-V
(2017), the predictive surgery observational lower,
Netherlands  validity and study reliability was
reliability of satisfactory
the DOS tool
Screening tool DEAR
Freter et al. to ascertain the 283 orthopaedics prospective N/A the DEAR N/A
(2015), ability of the observational may help
Canada DEAR to study identify
identify patients at risk
patients with of
high risk of postoperative
postoperative delirium
delirium
Screening tool DDS
Radtke etal.  to investigate 88 department of  prospective 12 months the DDS has DSM-1V
(2010), the predictive surgery observational low sensitivity
Germany validity and study scores
reliability of
the DDS tool
Luetz et al. to compare the 156 department of  prospective 3 months the DDS DSM-IV
(2010), predictive surgery observational should not be
Germany validity and study used as a
reliability of screening tool
three tools for
assessment of
delirium
Screening tool MRASS
Chester etal.  to investigate 95 geriatrics prospective N/A the MRASS DSM-IV
(2012), UK the predictive study has good
validity and psychometric
reliability of properties
the tool for
delirium
assessment
© 2019 Central European Journal of Nursing and Midwifery 1173
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Table 3 Studies characteristics (Part 2)
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Author Aim of the Sample Research
(year), : Clinical setting  Methodology . Conclusion Criteria
study size duration
country
Screening tool — Nu-DESC
Leung et to ascertain the 100 geriatrics prospective 3 months the Nu-DESC  DSM-IV
al. (2008),  predictive observational had high
China validity and study psychometric
reliability of property scores
the screening
tool
Luetzetal. tocomparethe 156 department of prospective 3 months the Nu-DESC ~ DSM-IV
(2010), predictive surgery observational had the best
Germany validity and study psychometric
reliability of properties
three tools for
assessment of
delirium
Radtke et to investigate 88 department of prospective 12 months  the Nu-DESC  DSM-IV
al. (2010,)  the predictive surgery observational has the best
Germany validity and study psychometric
reliability of properties
the tools for
postoperative
delirium
assessment
Lingehall to investigate 142 department of prospective 8 months the Nu-DESC ~ DSM-IV
etal. the predictive cardiosurgery observational has low
(2012), validity of the study prediction
Sweden Nu-DESC tool validity
Neufeld et to investigate 91 post-anaesthetic  prospective 2 months the tool has DSM-IV
al. (2013),  the predictive department observational high prediction
USA validity of the study validity
Nu-DESC tool
Spedale et to investigate 101 geriatrics and prospective 4 months the tool has DSM-IV
al. (2016),  the predictive orthogeriatrics observational good
Italy validity of the study psychometric
Nu-DESC tool properties
Poikajarvi psychometric 112 department of prospective 20 months  the Nu-DESC  DSM-1V
etal. testing of the surgery observational had the best
(2017), Nu-DESC study with a psychometric
Finland randomized properties
sample
Screening tool - NEECHAM
Duppils, to evaluate the 149 orthopaedics prospective N/A the DSM-IV
Johansson  predictive observational NEECHAM is
etal. validity and study areliable
(2011), reliability of screening tool
Sweden the
NEECHAM
tool
Poikajarvi  psychometric 112 department of prospective 20 months  the DSM-IV
etal. testing of the surgery observational NEECHAM
(2017), NEECHAM study with a tool had
Finland randomized appropriate
sample psychometric
properties
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Table 3 Studies characteristics (Part 3)
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Author Aim of the Sample Research
(year), . Clinical setting Methodology - Conclusion Criteria
study size duration
country
Screening tool — SQeeC
Linetal. to evaluate the 100 department of prospective 3 months the SQeeC had  N/A
(2015), predictive internal observational appropriate
Australia validity and medicine study psychometric
reliability of the properties
SQeeC tool
Screening tool — SQiD
Lin et al. to evaluate the 100 department of prospective 3 months the SQid had N/A
(2015), predictive internal observational satisfactory
Australia validity and medicine study psychometric
reliability of the properties
SQIiD tool
Screening tool — The Sour Seven Questionaire
Shulman, to evaluate the 80 N/A prospective 3 months the Sour Seven  DSM-1V
Kalra, Jiang  predictive observational Questionnaire
(2016), validity and study shows good
Canada reliability of the values for
The Sour Seven predictive
Questionnaire validity
Screening tool — 4AT
Bellelliet  to evaluate 234 geriatrics prospective 5 months the 4AT has DSM-1V
al. (2014),  psychometric observational good
Italy properties of the study psychometric
4AT tool properties
De et al. to verify the 257 geriatrics and prospective 6 months the 4AT DSM-V
(2016), predictive orthogeriatrics observational demonstrates
Australia validity and study high predictive
reliability of the validity
4AT in geriatric
and
orthogeriatric
patients
Kuladee, to evaluate 97 emergency prospective 18 months  the 4AT DSM-1V
Prachason  predictive department observational showed good
(2016), validity of the study predictive
Thailand 4AT tool validity

DOS - Delirium Observation Screening Scale; DEAR — The Delirium Elderly At Risk Instrument; DDS — Delirium Detection Scale; mRAAS — modified Richmond
Agitation and Sedation Scale; Nu-DESC — Nursing Delirium Screening Scale; DDS — Delirium Detection Scale; NEECHAM — Neecham Confusion Scale;

SQeeC — Simple Query for Easy Evaluation of Consciousness; SQiD — Single Question in Delirium; 4AT — The 44 s test

2012). Positive predictive values were between 39
(Lin et al., 2015) and 89.5 (Shulman, Kalra, Jiang,
2016), negative predictive values ranged from 83 to 97
(Lin et al., 2015). The AUC was provided only in the
study dealing with The Sour Seven Questionnaire,
with a value of 0.92 (Shulman, Kalra, Jiang, 2016).
A value for reliability (0.48) was provided only in the
study on the mRAAS by Chester et al. (2012).

Discussion

Our literature review identified ten observational or
interactive tools designed for delirium screening
administered by nurses. Five tools were tested only
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in single studies. The remaining five tools (Nu-DESC;
DOS; 4AT; NEECHAM; DDS) were the subject of
two or more studies. In accordance with previous
systematic reviews (Grover, Kate, 2012; De, Wand,
2015; van Velthuijsen et al., 2016), we can say that
the Nu-DESC and DOS are the most suitable tools for
clinical delirium screening administered by nurses
(not only in geriatrics, but also in surgical and
postoperative clinical environments).

We also found that the Nu-DESC is the tool most
tested with nurses as the raters (seven studies).
The CAM can be regarded as the “gold standard”
in delirium assessment, which is in accordance with
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the latest reviews published (De, Wand, 2015; van
Velthuijsen et al., 2016; Balkova, Tomagova, 2018).
However, van Velthuijsen et al. (2016) point out that
CAM is an interactive tool, which requires not only
observation of the patient, but also cognitive testing,
which makes it more time-consuming. For this reason,
the CAM requires training before use, and is more
suitable for use by doctors, rather than as a routine,
indicative screening test administered by nurses. Due
to its diagnostic focus, we did not include CAM in the
review. The CAM has been modified for use
in intensive care (CAM — ICU), and is considered
a better tool for nurses to identify postoperative
delirium, and delirium in a general intensive care
setting (Balkova, Tomagova, 2018). De and Wand
(2015) consider delirium in ICUs to be a completely
different entity to delirium in other departments, due
to the severity of the disease, invasive treatment
strategy, frequent IV sedation, etc. van Velthuijsen et
al. (2016) stress that its use in other departments
should not be taken for granted and recommend that
the tool’s psychometric properties be tested outside
intensive care units.

By analogy, what CAM is as a screening tool for
diagnosis of delirium by doctors, Nu-DESC could be
as a screening tool for diagnosis of delirium by nurses.
Its feasibility lies in its small number of items
requiring only patient observation, the short time
needed for its administration, and the fact that nurses
can administer it without previous training. However,
despite its positive properties for practical application
in daily nursing care, its psychometric values seem
less beneficial, in particular, its sensitivity.
The psychometric properties of the Nu-DESC differed
from study to study, ranging between 32% to 100%,
rising in relation to the cut-off score. The target
population included in the testing of the tool may have
caused the differences in results. In an American study
focusing on screening of postoperative delirium,
Neufeld et al. (2013) found that the tool’s sensitivity
was higher with a cut-off score of > 1 (80%)
in comparison to a cut-off score of > 2 (32%). On the
other hand, with a lower cut-off score, sensitivity
increased at the cost of lower specificity. Chinese
authors Leung et al. (2008) tested the Nu-DESC
in a population of geriatric patients, in which
sensitivity was high (100%).

In geriatrics, departments of surgery, and internal
medicine, the second most frequently used tool tested
in the included studies was the DOS. It has similar
advantages to the Nu-DESC (it can be administered
in a short time, observation only, no need for special
training), and has comparable psychometric
properties. In our review, the sensitivity values of the
DOS varied considerably (25-97%). This means that
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in clinical practice, there could be a problem with high
false negatives (the higher the sensitivity, the fewer
false negative results). The tool might not correctly
detect  patients  presenting  with  delirium.
The specificity values are good (89% and higher).
The DOS tool has an excellent ability to identify
patients without risk. Unlike the Nu-DESC, the values
for sensitivity and specificity of the DOS are not
balanced (there is a greater dispersion). An advantage
of the DOS is the fact that is has been tested in several
European countries. A disadvantage of both the DOS
and the Nu-DECS is that they have not as yet been
tested in a population of Czech patients.

Compared to the NEECHAM, both the Nu-DECS and
DOS have better psychometric properties and are also
easier to administer (focus of the items, time for
administration, the need for training). According to
van Velthuijsen et al. (2016), as the NEECHAM is
atool combining interactive and observational
aspects, it takes longer to administer and is therefore
more time-consuming, and training is required for
nurses. Finnish authors Poikajérvi et al. (2017) tested
and compared the properties of the NEECHAM and
the NU-DESC and confirmed that both tools are
reliable and practical for use by nurses. In terms
of validity of both tools, they suggest further testing.
The Finnish study not only examined the
psychometric  properties in  detail (internal
consistency, inter-rater reliability and content
validity), but also assessed the practical application
of both tools. Nurses were mainly critical about the
NEECHAM tool due to the length of administration,
and the need to document certain parameters about the
patient (e.g., to objectify physiological parameters),
which may lead to duplication of work in patient
documentation (when scaling and when completing
nursing records). van Velthuijsen et al. (2016) are
critical about the methodology used in the studies that
tested the NEECHAM. They point out the lack
of evidence for the predictive validity of the tool.
A positive is that NEECHAM has been tested
in Slovakia as part of the validation of the nursing
diagnosis Acute Confusion (Vorosova et al., 2007).
Balkovd, Tomagova (2018) point to its time-
consuming administration as a clear limitation to its
use in clinical practice.

The 4AT is one of the five screening tools listed
in three studies included in our review. Sensitivity
of the 4AT in the studies by De et al. (2016) and
Kuladee, Pracharson (2016) was lower (83.3%, 87%)
than in the original study by Bellelli et al. (2014), who
claim sensitivity of 90%. Yet, the 4AT had higher
specificity values (80-86.3%) (De et al.,, 2016;
Kuladee, Pracharson, 2016).
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Nevertheless, these values are lower in comparison to
the Nu-DESC, DOS, and NEECHEM. The values for
specificity may be inaccurate if there is a high number
of cognitive disorders (such as dementia of organic
brain syndrome) in the sample. This fact may
contribute to a higher number of false positives.
According to the authors, another factor which could
have caused the relatively low sensitivity and
specificity values was staff shortage for shifts. This
caused errors in tool administration due to time stress
(Bellelli et al., 2014; Kuladee, Pracharson, 2016).
However, Bellelli et al. (2014), De et al. (2016) and
Kuladee and Pracharson (2016) agree that it is
a concise screening tool for the assessment of delirium
in older hospitalized patients, but that it is also suitable
for patients with dementia and patients who are not
English speakers. They also recommend further
validation studies of the 4AT.

The DDS is a rarely used screening tool. Radtke et al.
(2010) and Luetz et al. (2010) agree on its satisfactory
to below-satisfactory sensitivity values. Luetz et al.
(2010) reported lower sensitivity (25%) with a cut-off
score > 7. Good sensitivity can be achieved if the cut-
off score is 3, using the DSM-IV as a gold standard.
A limitation of the study is the small sample size and
the fact that delirium was only assessed once a day
(Radtke et al., 2010). Luetz et al. (2010) and Radtke et
al. (2010) agree that as a screening tool for assessment
of delirium it is suitable for surgical settings.

Other screening tools were evaluated by single studies
only, and for this reason are not discussed in detail
here.

Limitation of study

A limitation of this literature review is the fact that
the methodological quality of the included studies
about the tools was not evaluated. Another limitation
might lie in the missing data about the psychometric
properties of each tool in the studies (some included
only predictive validity, some only reliability).
The data on negative/positive predictive values were
listed in only a few studies, with only 11 out of 24
studies providing this data. In further research into the
screening tools, it is necessary to focus on false
negative scores that may go on to affect
negative/positive predictive values.

Conclusion

Screening for delirium in hospitalized patients may be
difficult for general nurses, yet it is essential in nursing
care and treatment. Screening tools differ in the
number of items, time required for administration, and
levels of presumed knowledge and training required
prior to administration. The tools with the highest
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sensitivity, specificity, reliability, and brevity are the
Nu-DESC or DOS, as described in five or more
studies. These have the most satisfactory
psychometric properties and feasibility, making
the assessment of delirium possible during the regular
nursing routine. The next best screening tools in terms
of high sensitivity and specificity were
the NEECHAM and 4AT. It is necessary to investigate
the psychometric properties of delirium screening
tools further in a Czech clinical environment, and to
compare the results with studies from abroad. We can
then decide which of the above-mentioned tools is
the most valid in a Czech clinical setting. Prior to
the research itself, a diligent and rigorous translation
should be undertaken, according to recognised
methodology.
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