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Abstract

Detecting delirium in elderly emergency patients is critical to their outcome. The Nursing Delirium Screening Scale (Nu-
DESC) is a short, feasible instrument that allows nurses to systematically screen for delirium. This is the first study to validate
the Nu-DESC in a German emergency department (ED). The Nu-DESC was implemented in a high-volume, interdisciplinary
German ED. A consecutively recruited sample of medical patients aged > 70 years was screened by assigned nurses who
performed the Nu-DESC as part of their daily work routine. The results were compared to a criterion standard diagnosis of
delirium. According to the criterion standard diagnosis, delirium was present in 47 (14.9%) out of the 315 patients enrolled.
The Nu-DESC shows a good specificity level of 91.0% (95% CI 87.0-94.2), but a moderate sensitivity level of 66.0% (95% CI
50.7-79.1). Positive and negative likelihood ratios are 7.37 (95% CI 4.77-11.36) and 0.37 (95% CI 0.25-0.56), respectively.
In an exploratory analysis, we find that operationalizing the Nu-DESC item “disorientation” by specifically asking patients
to state the day of the week and the name of the hospital unit would raise Nu-DESC sensitivity to 77.8%, with a specificity
of 84.6% (positive and negative likelihood ratio of 5.05 and 0.26, respectively). The Nu-DESC shows good specificity but
moderate sensitivity when performed by nurses during their daily work in a German ED. We have developed a modified
Nu-DESC version, resulting in markedly enhanced sensitivity while maintaining a satisfactory level of specificity.
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Introduction

Delirium is a frequent, yet often underestimated problem
in emergency departments (EDs). It is characterized by
an acute change in mental status with inattention, diso-
rientation and cognitive impairment, and is especially
prevalent in elderly people [1, 2]. Eight to 17% of elderly
American and German patients present to the ED with
delirium [3, 4]. However, only 11-46% of these are rec-
ognized as delirium cases by emergency physicians (EPs)
[5], as the diagnosis is challenging. This especially applies
to hypoactive delirium, the most frequent form of delirium
in elderly ED patients [6, 7], which is often referred to as
“silent,” since it does not draw the attention of ED person-
nel [7]. Patients in whom the delirium diagnosis is missed
are at risk of inadequate treatment [8], or are sometimes
even incorrectly discharged [9]. This can have fatal conse-
quences, especially when delirium is precipitated by a life-
threatening cause such as intoxication, ischemic stroke,
intracerebral hemorrhage or encephalitis [2, 10]. Such
patients require an immediate diagnosis of delirium, and
subsequent treatment of the underlying disease. Therefore,
as the gatekeeper of the hospital, the ED plays a critical
role in diagnosing delirium as well as its underlying cause.
Moreover, given the high prevalence and serious conse-
quences of delirium in the elderly [4], every elderly patient
admitted to the ED should be screened for this form of
altered mental status. Diagnosing delirium relies consider-
ably on observations of the patient’s behavior and mental
performance. Since nurses are often the first to establish
contact with patients in an ED, tend to spend more time
with them than the EPs, and can adequately evaluate the
patient’s course of disease, they play a critical role in the
early detection of delirium [11]. To this aim, the Nursing
Delirium Screening Scale (Nu-DESC) might serve as a
feasible instrument for screening delirium in the ED [12].
It can be administered in less than 2 min [13] and is easily
integrated into the nurses’ daily work routine. The Nu-
DESC consists of five items calling for a description of
the characteristics observed in the patient; this bypasses
the need for having to perform an extensive examination
of each patient. These items can already be evaluated and
documented during the admission process in the ED. The
Nu-DESC was developed by Geaudreau et al. in 2002, and
originally validated in 146 oncology in-patients. Here, the
confusion assessment method (CAM) is used as reference
standard, where it demonstrates good sensitivity and speci-
ficity levels of 85.7% and 86.8%, respectively [11], and is
in accordance with the DSM-1V criteria for delirium [11].
The Nu-DESC has been translated into many languages
including German [14]. This version has previously been
validated by trained research assistants in post-operative
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patients, where it shows a very good sensitivity (98%)
and specificity (92%) levels [13]. When the Nu-DESC is
conducted by trained staff members in an intensive care
unit (ICU) setting, sensitivity is 83% and specificity 81%
[15]. Given that both the ICU and ED are characterized
by a high volume of critically ill patients, other delirium
screening tools originally designed for the ICU have also
been shown to be valid for the ED. Based on this notion,
the Nu-DESC has been proposed as a potentially valid
screening instrument for the ED [12], although so far this
has not been directly tested.

The aim of our study is, therefore, to investigate the diag-
nostic performance of the German version of the Nu-DESC
for delirium screening in an interdisciplinary German ED.
The Nu-DESC was performed by an assigned nurse working
under routine conditions, and then compared to a reference
standard consisting of a psychiatrist’s or neurologist’s diag-
nosis based on DSM-5 criteria.

Methods
Study setting and population

This prospective observational study was conducted accord-
ing to the STARD standards [16] and was approved by the
Local Ethics Committee (no. 72/16). It was carried out in
an interdisciplinary ED at a large university hospital that
receives approximately 50,000 emergency patients each
year. Written or verbal consent from the patients was not
required as this is an evaluation-based study aiming for
permanent implementation of the Nu-DESC for delirium
screening in the ED. To ensure the best treatment for all
patients, EPs were informed about the criterion standard
diagnosis subsequent to the completion of all tests.

This study enrolled a convenience sample of emergency
patients and was limited to the medical section of the
department, where, unlike in the trauma section, patients
tend to stay longer and, therefore, have a higher probability
of going through all the necessary assessment procedures.
The screening was performed from May to August 2016,
Monday to Friday from 8 a.m. to 4 p.m. The time interval
was adapted to the availability of the consultant specialists.
On the days with high patient turnover, we were not able to
enroll all potentially eligible patients, due to the restricted
availability of the consultant physicians. To keep selection
bias to a minimum in this case, patients were enrolled con-
secutively, based on the time at which they were seen in
triage. Patients were enrolled if they were at least 70 years
old, and had been in the ED for less than 12 h at the point
of screening. This broad time slot allowed the enrollment
of patients who arrived at the ED during the night. Patients
were excluded if there was no examination room available
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for assessment, or if they had to be placed in isolation rooms
due to the risk of infection. Moribund patients were excluded
for ethical reasons. Furthermore, patients were excluded if:
they could not be assessed adequately; they were deaf, blind,
nonverbal, non-German-speaking, or in a state of stupor/
coma, or they had severe dementia. Severe dementia was
ascertained if the patient had previously obtained a single
digit Mini Mental-Status Examination (MMSE) score, or
when evidence from medical records or surrogate interviews
suggested that the patient lacked the ability to carry out basic
personal care.

Study protocol

The Nu-DESC was performed by the nurse in attendance.
Since the Nu-DESC is routinely used to screen and evaluate
delirium on all the general wards and intensive care units at
the Medical Center, University of Freiburg, the nursing staff
was already familiar with this tool, and hence required only
a short oral introduction before commencement of the study.
The result of the Nu-DESC was compared to a reference
standard consisting of a detailed delirium assessment by one
of the four consultant psychiatrists and neurologists who
worked on a rotation basis in the ED. Each of these consult-
ants had at least 10 years’ experience working in a hospital
setting, where assessing delirium was a routine part of their
job. All examiners were blinded to the other test results.

Nu-DESC

The Nu-DESC was performed using the German version
[14]. It consists of five items that assess the patient for the
presence of disorientation (item 1), inappropriate behavior
(item 2), inappropriate communication (item 3), illusions or
hallucinations (item 4) and psychomotor retardation (item
5). Each item is appended with a more elaborate description
and explanation of the corresponding clinical manifestation.
The rating system was explained by an accompanying leg-
end: zero points were given if the respective feature was not
present. One point was given if the symptom was present
and two points if it was exceptionally distinct. After careful
observation and a non-standardized conversation with the
patient, each nurse decided on a case-to-case basis whether
the symptom characteristic should be evaluated with one or
two points. The final Nu-DESC score ranged from zero to
ten points, with a pre-specified cutoff of two or more points
[11] corresponding to the presence of delirium. Upon com-
pletion of the Nu-DESC, the attending nurse noted the time
needed to carry out the test, taking into account both the
non-standardized communication or observations, and writ-
ten documentation.

Criterion standard

The criterion standard consisted of a profound assessment
of the patient by a consultant neurologist or psychiatrist.
The same patients and criterion standard also served in a
validation of the bCAM reported previously [17]. The con-
sultant performed the 10-30 min assessment by adhering to
a diagnostic report sheet, which was designed in advance to
maximize inter-observer reliability. The report sheet con-
tained a checklist for each of the five obligatory features
of delirium that serve as prerequisites for its diagnosis, in
line with the DSM-5 [1]. The DSM definition of delirium
was chosen because it is the reference standard most fre-
quently used to validate delirium screening instruments [11,
13, 15, 18]. The checklist required the examiner to succes-
sively evaluate these five items in the following order: (A)
disturbance in attention or awareness (reduced orientation
to the environment), (B) acute onset or fluctuating course,
(C) additional disturbance in cognition, (D) disturbances
not better explained by another pre-existing neurocognitive
disorder, and (E) disturbance as a direct physiological conse-
quence of another medical condition. Delirium was present
if all five items were positive. Once an item did not apply,
delirium was ruled out and the assessment was stopped. In
the case of inconclusive test results, the consultant physician
added further tests at his own discretion, such as a more
detailed neurologic or psychiatric examination. Additionally,
the consultant physicians included in their assessment the
patient’s MMSE result, which was conducted shortly before
the criterion standard assessment. Due to the consultant phy-
sician’s limited time availability, the MMSE was performed
by a research assistant. For patients unable to complete
all MMSE test items (for example, due to visual or motor
impairment), the final test score was determined using linear
transformation of the score that was actually reached [19].
If delirium was present according to the criterion standard,
the consultant physician was asked to define the subtype of
delirium as described in the DSM-5 [1], which then allowed
a sub-analysis of the Nu-DESC diagnostic performance with
respect to the different subtypes. Due to the time constraints
faced by the consultants, inter-observer variability between
the consultant physicians was not assessed.

Data collection

The patient’s test results were entered into an electronic
data set once all the tests were completed. This task was
performed by a research assistant, who for this purpose
was not blinded to the data. The assistant also reviewed
and entered the patient’s gender, age, and diagnosis at
discharge, as documented in the final ED medical record.
The purpose of this was to check for a potential selection
bias in enrolled vs. excluded patients. In cases of several
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discharge diagnoses for one patient, we chose the one that
best explained the patient’s main complaint, or, in the case
of delirious patients, the one that best explained the gen-
esis of delirium. For delirious patients, the final diagnoses
were double-checked by a senior physician, who also took
into account the final discharge letter from the hospital, if
available. The Emergency Severity Index (ESI) was taken
from electronic patient records and registered as a marker
for the patient’s severity of illness. The ESI is defined dur-
ing the triage process to stratify the urgency for treatment
in the ED from least urgent (ESI 5) to most urgent (ESI 1)
[20]. The Acute Physiology Score (APS) was calculated for
all enrolled patients. It is part of the Acute Physiology and
Chronic Health Evaluation II and allows quantification of
the severity of illness, with higher scores indicating a higher
severity of illness [21]. Missing data were documented as
such in the database as well as in the tables and figures. In
the case where data from a particular patient were not avail-
able for an analysis, the patient was excluded and the final
number of patients included in the analysis was stated.

Data analysis

For continuous variables with normal distribution, measures
of central tendency and range of dispersion are reported as
mean values with a 95% confidence interval (CI), while con-
tinuous variables with non-normal distribution are reported
as median and interquartile ranges (IQR). For categorical
variables, we calculated absolute numbers and proportions.
The statistical significance of continuous variables was eval-
uated using the 7 test (normal distribution), Mann—Whitney
U test (non-normal distribution), or Fisher’s exact test (cat-
egorical variables). For variables with multiple comparisons,
adjusted p values were calculated using Bonferroni correc-
tion. The Kolmogorov—Smirnov test was used to test for nor-
mal distribution. Significance was set at a p value <(0.05. By
assuming that elderly patients in German EDs have a 14%
prevalence of delirium [3], we found that a sample size of at
least 200 patients was required to reliably assess the diag-
nostic performance of the Nu-DESC. Sensitivity, specificity,
positive and negative likelihood ratios (LR +, LR —), odds
ratio (OR), and accuracy were calculated with 95% CI for
the Nu-DESC and compared to criterion standard findings.
Among the patients with delirium, we performed a descrip-
tive comparison of the two groups of patients with true-
positive vs. false-negative Nu-DESC test results, examining
the following factors that potentially influenced detection
rate: delirium subtype, the duration of the Nu-DESC testing,
and the time interval between the Nu-DESC and criterion
standard assessments. We also performed a multivariable
logistic regression analysis to examine the influence of age,
APS, and the presence of dementia on Nu-DESC sensitivity
and specificity. Patients were only included in this analysis if
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data were available for all the covariates mentioned above.
Kappa statistics were calculated for the assessment of feature
“disorientation”, which was the only Nu-DESC feature that
was assessed by predefined questions (part of the MMSE)
in the criterion standard (see description of the “Criterion
standard”). This parameter was used to estimate inter-
observer reliability between nurses and physicians for the
reference standard. Disorientation was considered present in
the criterion standard if the patient made > 1 error in the ten
questions of the MMSE assessing disorientation. The level
of agreement was rated according to Landis and Koch [22].
In a secondary analysis, we attempted to standardize Item 1
(disorientation) of the Nu-DESC, with the aim of increasing
the overall diagnostic performance. We, therefore, calcu-
lated the sensitivity, specificity and accuracy for different
versions of a modified Nu-DESC consisting of items 2-5
of the original Nu-DESC; however, instead of considering
the non-standardized patient’s test result for item 1 (disori-
entation), this item was replaced by two out of the ten items
used on the MMSE to evaluate the patient’s orientation in
terms of place and time. We chose to include a combination
of two MMSE Items in the modified Nu-DESC version, as
this would allow a gradation in the allocation of points; i.e.,
0 points if both questions were answered correctly, 1 point
for 1 wrong answer, and 2 points when both questions were
answered incorrectly. The correct order of questions in items
1-10 were: year, time of the year, exact date, day of the
week, month, country, federal state, city, name of hospital,
name of unit. For the answer to the exact date question, a
deviation of + 1 day was accepted. The calculation was per-
formed for each possible combination of two MMSE Items.
Since we looked for the best screening performance, the best
modified Nu-DESC was identified by choosing the one with
the best sensitivity, while still having acceptable specificity
and accuracy. All data analyses were performed using IBM
SPSS statistics 23 software (IBM Corp., IBM SPSS Statis-
tics for Windows, Version 23.0, Armonk, NY) and MedCalc
for Windows, version 17.9.2 (MedCalc Software, Ostend,
Belgium).

Results

During the recruitment period, 673 patients aged 70 or
above were screened for the inclusion criteria; 358 of these
patients were subsequently excluded (see Fig. 1). A total
of 315 patients were ultimately enrolled (Table 1). The
median age was 78, and 53.7% were female. Enrolled vs.
excluded patients are similar in age and gender (Table 1).
Only patients with an ESI of 4 were significantly more likely
to be excluded (p =0.015).However, the median ESI is the
same for both groups (ESI=3). There is also a significant
difference in the diagnosis category of enrolled vs. excluded
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Screening for Patients
inclusion: n = 673 excluded:
n=283

771
Assessment with Nu-DESC Patients
and criterion standard N enrolled:
diagnostics: n= 390 n=315

- Nurses or neurology/
psychiatry consultants not
available (n=142)

- patients not accessible
(n=86)

room or isolation rooms

(n=22)

(n=10)
- unknown reasons (n=6)

- patients confined to waiting

- previously enrolled (n=17)
- patient declined to participate

Patients with incomplete
tests: n=175

-exceeded 3h testing window
(0=9)

- left the ED before testing was
completed (n= 66)

Fig. 1 Flow diagram of the enrollment procedure

patients, where cardiovascular patients were more likely to
be included in the study (p =0.036) (Table 1). Of the 315
patients enrolled, delirium was identified in 47 (14.9%),
based on the consultant’s criterion standard diagnosis. Most
delirium cases were manifest as the hypoactive subtype (26
patients), while 14 patients displayed mixed-type delirium
and only three patients displayed hyperactive delirium. In
four cases, the consultant specialists were unable to define
a motor subtype (“no motor subtype”) [7]. The Nu-DESC
took a median time of 1 min (IQR 1-2 min) (n=300; data
missing from 15 patients) and the median time between the
completion of each of the Nu-DESC and criterion standard
tests was 59 min (IQR 22.5-105.5 min) (n=309, data was
missing for six patients). The diagnostic performance of the
Nu-DESC is summarized in Table 2. Given that a test result
of >2 points was required for the diagnosis of delirium, the
Nu-DESC shows a specificity of 91.0% (95% CI 87.0-94.2),
whereas sensitivity is 66.0% (95% CI 50.7-79.1). LR + and
LR — were 7.37 (95% CI 4.77-11.36) and 0.37 (95% CI
0.25-0.56), respectively. When compared to criterion
standard diagnostics, Nu-DESC results are true positive
for 31 patients, false negative for 16 patients, false posi-
tive for 24 patients and true negative for 244 patients. The
nurses’ evaluation also reveals that patients with delirium are
mostly positive for the Nu-DESC items 1, 3 and 5. Among
the delirium subtypes, all three patients with hyperactive
delirium and 11/14 patients with mixed-type delirium were
correctly identified by the Nu-DESC. However, the hypoac-
tive subtype was only correctly identified in 14 out of 26
patients. The median duration of the Nu-DESC test did not
significantly differ between the delirium patient groups with
true-positive (n=28) vs. false-negative (n=14) Nu-DESC

results (p=0.26), nor was there a significant difference in the
median time interval between the Nu-DESC and criterion
standard assessment (n=31) (p=0.18). The multivariable
logistic regression including 314 patients (one patient was
excluded because the APS could not be calculated) shows
no effect of age, APS, or presence of dementia on Nu-DESC
sensitivity, nor did age or APS have any influence on Nu-
DESC specificity. However, Nu-DESC specificity signifi-
cantly increases when dementia is present [p <0.001, OR:
15.91 (95% CI 3.29-76.89)]. Cohen’s kappa for the shared
Nu-DESC and criterion standard item of disorientation show
a fair accordance between nurses and consultant specialists
(k=0.36). Of the 312 patients whose MMSE tests could be
included in this sub-analysis, 60 (19.2%) were not deemed
by the nurses to be in a state of disorientation, despite
showing disorientation in the MMSE. Furthermore, nurses
found no signs of disorientation in 14 of the 16 false-neg-
ative Nu-DESC patients. We, therefore, hypothesized that
a standardized approach to determining orientation using
the default items of the MMSE orientation section could
improve Nu-DESC performance; here, sensitivities, specifi-
cities, accuracies of each possible modified Nu-DESC ver-
sion were calculated with the different combinations of two
out of the ten MMSE Items that refer to orientation. Conse-
quently, we obtained results for 45 different combinations of
modified Nu-DESCs, which are shown in the supplementary
section (S1). The best levels of sensitivity are observed in
modified Nu-DESCs that include MMSE item 4+ 10 (day
of the week + name of hospital unit) or item 3+ 10 (exact
date + name of the unit) (both 77.8%), followed by item
3 +4 (exact date + day of the week), and item 1+ 10 (year
and name of hospital unit) (both 75.6%) (Table 3). Based
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Table 1 Patient characteristics Characteristic Enrolled Excluded p value?/
patients patients adjusted
(n=315) (n=358) p value?
Sex, absolute (%)
Male 146 (46.3) 169 (47.2) 0.877
Female 169 (53.7) 189 (52.8)
Age, median (IQR) 78 (74-84) 78 (74-82) 0.146
ESI, median 3 3 0.103
ESI, absolute (%)
1 3(1.0) 12 (3.4) 0.195
2 135 (42.9) 122 (34.9) 0.105
3 172 (54.6) 197 (56.3) 1
4 3(1.0) 18 (5.1) 0.015%*
5 1(0.3) 1(0.3) 1
Missing data 1(0.3) 8(2.2)
Diagnosis, absolute (%)
Neurological 71 (22.5) 87 (24.4) 1
Cardiovascular 115 (36.5) 92 (25.8) 0.036*
Respiratory 36 (11.4) 22 (6.2) 0.228
Infection/urinary passage/sepsis 27 (8.6) 52 (14.6) 0.264
Tumor-related problems 5(1.6) 3(0.8) 1
Bleeding/anemia 14 (4.4) 24 (6.7) 1
Exsiccosis 4(1.3) 7(2.0) 1
Electrolyte imbalance 3(1.0) 12 (3.4) 0.468
Intoxication or substance withdrawal 1(0.3) 8(2.2) 0.492
Gastrointestinal problems 21 (6.7) 11 (3.1) 0.372
Renal failure 3(1.0) 0(0.0) 1
Other 15 (4.8) 39 (10.9) 0.048°*
Missing information 1(0.3)
APS
Median (IQR) 7(5-9)
Missing data 1
Documented dementia (excluding end-stage dementia), absolute (%)
Yes 15 (4.8)
No 300 (95.2)
Procedure
Hospital discharge 53 (16.8)
Outpatient treatment 15 (4.8)
Patient signed out against medical advice 7(2.2)
Admission to hospital (total) 240 (76.2)
Admission to general hospital ward 212 (67.3)
Admission to intensive care unit 12 (3.8)
Admission to stroke unit 12 (3.8)
Acute intervention (i.e., coronary angiography) 4(1.3)

T test for continuous variables with normal distribution; Mann-Whitney U test for continuous variables
with non-normal distribution; Fisher’s exact test for categorical variables

PFor variables with multiple comparisons, an adjusted p value was calculated using Bonferroni correction

*Statistically significant difference
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Table 2 Diagnostic performance of the Nu-DESC
Sensitivity % (95% CI) Specificity % (95% CI) LR +(95% CI) LR - (95% CI) OR (95% CI) Accuracy (95% CI)

66.0 (50.7-79.1) 91.0 (87.0-94.2)

7.37 (4.77-11.36)

0.37 (0.25-0.56) 19.7 (9.541.1) 0.87 (0.83-0.91)

N=315; LR + positive likelihood ratio, LR — negative likelihood ratio, OR Odds ratio, CI confidence interval

Table 3 Diagnostic performance of the best-fitting versions of the
modified Nu-DESC

MMSE item 1410 3+10 4410 3+4

Sensitivity 75.6% 77.8% 77.8% 75.6%
Specificity 85.0% 80.8% 84.6% 87.6%
Accuracy 0.836 0.804 0.836 0.859

N=311 (four patients were excluded because of incomplete tests).
Sensitivity, specificity and accuracy were calculated for different
versions of the modified Nu-DESC. The score of these modified Nu-
DESCs was calculated as follows: score on items 2-5 of the original
Nu-DESC +score on the two MMSE items (see above), all of which
related to orientation (1 point was given for each wrong answer, 0
points were given for each correct answer). Delirium according to the
modified Nu-DESC was deemed present at a score of >2 points. The
result was compared to the criterion standard diagnosis by the con-
sultant psychiatrists and neurologists

MMSE items asked for: year (item 1); exact date (item 3) (=1 day
was accepted); day of the week (item 4); name of the hospital unit
(item 10)

on these results, a modified Nu-DESC that includes Items
4410 of the MMSE would reach a sensitivity of 77.8% and a
specificity of 84.6%; LR +was 5.05 and LR — 0.26 (Table 4).

Discussion

The high prevalence and severe consequences of delirium
among elderly emergency patients call for a systematic
screening process in the ED. The Nu-DESC has previously
shown good validity both in the ICU and post-operative care
settings. Moreover, due to it being a fast and simple test
mainly based on observations and non-standardized com-
munication that can be carried out during the admission
process, it has also been proposed as a feasible delirium
screening instrument for the ED that can be applied by nurs-
ing staff. In this context, a positive Nu-DESC result would

Table 4 Diagnostic performance of the modified Nu-DESC (n=311)

not confirm, but raise the possibility of delirium being pre-
sent in a patient. Those patients would then have to undergo
elaborate diagnostics by a physician. Our study is the first
to validate the diagnostic performance of the Nu-DESC for
screening delirium in elderly ED patients when it is applied
during the daily work routine. We observe a good specific-
ity (91.0%); however, the sensitivity level is only moder-
ate (66.0%). Other studies conducted in ICU, post-cardiac
surgery and normal ward settings confirm our observation,
although it stands in contrast to the good diagnostic perfor-
mance of the Nu-DESC in post-operative and ICU settings
[15, 23, 24]. There are several potential reasons for the mod-
erate sensitivity observed in the present study. In accord-
ance with previous studies, we find that while the Nu-DESC
shows good diagnostic performance each for hyperactive and
mixed-type delirium, hypoactive delirium is not recognized
in many patients [23, 24], despite it being the most prevalent
type in elderly ED patients [6]. Therefore, Nu-DESC sensi-
tivity might be improved by providing additional training to
nurses who carry out the Nu-DESC assessment [23], with
particular focus on the evaluation of the items ‘psychomotor
retardation’ and ‘disorientation’ in order to detect more cases
of hypoactive delirium [24]. Furthermore, it was previously
reported that nurses consider the Nu-DESC items insuffi-
ciently defined [25]. This is also reflected by the modest
inter-rater reliability observed in several studies, even when
the Nu-DESC assessment is performed by trained nurses or
research staff (k=0.47-0.68) [15, 25]. It should be noted,
however, that inter-observer reliability for the Nu-DESC
was not calculated in the present study as this would have
exceeded the capacity of both the patients and nurses. How-
ever, we did compare the disorientation item, which was
assessed both in the Nu-DESC by the nurses and in the cri-
terion standard diagnosis by the consultant physicians; here,
a low level of accordance (k=0.36) was found between the
Nu-DESC and the criterion standard. Furthermore, based on
the Nu-DESC assessment, disorientation is not considered

Sensitivity % (95% CI) Specificity % (95% CI)

LR +(95% CI)

LR - (95% CI) OR (95%CI) Accuracy (95% CI)

77.8 (62.9-88.8) 84.6 (79.7-88.7)

5.05 (3.66-6.96)

0.26 (0.15-0.45) 19.2 (8.8-41.8) 0.84 (0.79-0.88)

The modified Nu-DESC consists of items 2-5 of the original Nu-DESC (assessment of inappropriate behavior, inappropriate communication,
illusions or hallucinations, psychomotor retardation) and items 4 + 10 of the MMSE (day of the week and name of the hospital unit)

LR + positive likelihood ratio, LR — negative likelihood ratio, OR Odds ratio, CI confidence interval
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to be present in 60 patients who in contrast fail on at least
one of the ten MMSE items. This led us to the conclusion
that Nu-DESC sensitivity might be improved by operational-
izing the assessment of disorientation (Nu-DESC Item 1).
This was the objective of our exploratory analysis, where
we aimed to identify the two disorientation-related MMSE
items that would most significantly increase Nu-DESC sen-
sitivity. We find that asking the patients to state the day of
the week and the name of the hospital unit (MMSE items 4
and 10) would considerably increase sensitivity from 66.0
to 77.8%, while maintaining high specificity (84.6%). This
renders the modified Nu-DESC a potentially useful instru-
ment for screening delirium in the ED, without considerably
lengthening the duration of the procedure.

The modified Nu-DESC described here is equivalent to
the results of other short-duration delirium screening tools
(< 5 min) that have been validated for the ED [3] (sensitivi-
ties of 68.0-82.0% and specificities of 87.6-98.6%) [17, 18,
26-28]. The Delirium Triage Screen has excellent sensitivity
(98.0%), but moderate specificity (55%) when performed by
EPs and research assistants [18]. Both the 6-Item Cognitive
Impairment Test (6-CIT) and the 4AT were recently validated
for the ED, each showing good levels of sensitivity and speci-
ficity when performed by research staff (6-CIT: sensitivity
89%, specificity 74%; 4AT: sensitivity 93%, specificity 91%)
[29]. Apart from our Nu-DESC validation study, only a few
nurse-led delirium screening scales have been validated for
the ED. The mRASS, a scale looking at level of agitation
and sedation, shows moderate performance (sensitivity 70%,
specificity 93%) when conducted by specially trained nurses
exempted from other clinical duties during the study [30].
The mCAM-ED also shows good performance (sensitivity
90%, specificity 98%) [31], but consists of several perfor-
mance tasks that can take up to 6 min to be administered [31].

The major strength of our results is the naturalistic setting
of the study in which patients in the ED were screened by
the assigned nurses under normal working conditions, rather
than by research staff under pre-determined conditions. This
may well have an important influence on performance, given
that we recently demonstrated that the results of a delirium
screening study under research conditions could not be rep-
licated under routine work conditions [17]. The modified
Nu-DESC might, therefore, serve as a good alternative that
can be implemented widely and might even show better per-
formance when nurses are trained for its optimal application.

Limitations

There are several limitations to this study that should be
noted. Due to the limited availability of nurses and con-
sultant neurologists and psychiatrists, we were not able to
include all potentially eligible patients in our study. This
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may have caused selection bias, which we otherwise tried
to keep to a minimum by consecutively enrolling the study
patients. We also did not screen patients during the night,
when the incidence of delirium can be especially frequent
[1]. However, the broad enrollment window of 12 h allowed
the inclusion of many of the patients who had arrived at
the ED during the night. The 3-h time window for each test
performance (Nu-DESC and criterion standard assessment)
was chosen to best fit in with the nurses’ and consultant
physicians’ respective work routines. While this approach
allowed us to include more patients in our study, it might
have also resulted in non-conformant test results, due to
a shift in the patient’s delirium symptoms. Therefore, the
diagnostic performance of the Nu-DESC would have the
potential to be higher if the Nu-DESC and criterion standard
assessment were performed in direct succession. Further-
more, the MMSE as part of the criterion standard assessment
was performed by a research assistant due to the consult-
ant’s time constraints. We find some differences between
the groups of enrolled and excluded patients, in terms of
their diagnoses and severity of illness. These were repre-
sented by the ESI score, whereby patients with an ESI 4 are
more likely to be excluded from the study; indeed, this might
have caused a spectrum bias, resulting in an overestimation
of Nu-DESC sensitivity [32]. ESI four patients were often
excluded because they were asked to wait in the hallway due
to the unavailability of an examination room. However, there
are other validation studies for delirium screening tools that
have reported the same spectrum bias, but found no effect
on screening sensitivity [18]. Given that moribund patients
were selectively excluded, this could have resulted in a shift
away from hypoactive delirium, which might have had an
impact on the sensitivity and specificity of the Nu-DESC.
This study was conducted in a single German-speaking
ED and the Nu-DESC was performed in elderly medical
patients. Therefore, our findings might not be directly appli-
cable to other settings or patient groups. The diagnostic per-
formance of our modified Nu-DESC design is based on the
data obtained during the study period and hence requires
confirmation by external validation in a prospective study.
It should also be noted that the MMSE items proposed for
the modified Nu-DESC were not assessed by the nurses, but
rather by a research assistant who performed the MMSE
shortly before the nurses’ assessment. However, we believe
that asking two short, predefined questions about orientation
is not likely to result in relevant differences between the
nurses and research assistant. A future study should, there-
fore, validate the modified Nu-DESC when it is performed
entirely by nurses. Ideally, this study should also investigate
the interobserver-reliability by having at least two nurses
assess each patient. Also, other delirium screening tests
should be performed concurrently and be compared to the
modified Nu-DESC to prove its additional benefit.
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Conclusion

The Nu-DESC is a short delirium screening tool that can
be performed within 1 min by a nurse during the patient’s
admission to the ED. It shows good specificity but only
moderate sensitivity when conducted in elderly medical
patients in a German ED. The moderate sensitivity of the
test can potentially be improved by providing nurses with
extra training and applying a modified version of the Nu-
DESC in which the assessment of disorientation (Item
1) is operationalized by asking two predefined questions
about the day of the week and the name of the hospi-
tal unit. With such a modification, the Nu-DESC might
address the urgent need for systematic delirium screening
in German EDs by serving as an instrument with a suf-
ficient diagnostic performance.
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