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Background:Delirium is a neuropsychiatric disorder, triggered bymedical precipitants causes. Study aimswere to
describe the prevalence and impact on in-hospitalmortality of delirium identified through ICD-9 codes aswell as
evidence of neurocognitive deficits demonstrated in a populationof older patients admitted to acutemedicalwards.
Methods: This was a prospective cohort multicenter study of 2521 older patients enrolled in the “Registro
Politerapie SIMI (REPOSI)” during the years 2010 and 2012. The diagnosis of delirium was obtained by ICD-9
codes. Cognitive function was evaluated with the Short Blessed Test (SBT) and single SBT items were used as
measures of deficits in attention, orientation and memory. Combination of deficits in SBT items was used as a
proxy for delirium. Logistic regression was used to evaluate the association with in-hospital mortality of delirium
and combined deficits in SBT items.
Results:Deliriumwas coded in 2.9%,while deficits in attention, orientation, andmemorywere found in 35.4%, 29.7%
and 77.5% of patients. Inattention and either disorientation or memory deficits were found in 14.1%, while combi-
nation of the 3 deficits in 19.8%. Delirium, as per ICD-9 codes, was not a predictor of in-hospital mortality. In
contrast, objective deficits of inattention, in combination with orientation and memory disorders, were stronger
predictors after adjusting for covariates.
Conclusions: The documentation of delirium is poor in medical wards of Italian acute hospitals. Neurocognitive
deficits on objective testing (in a pattern suggestive of undiagnosed delirium) should be used to raise awareness
of delirium, given their association with in-hospital mortality.

© 2015 European Federation of Internal Medicine. Published by Elsevier B.V. All rights reserved.
1. Introduction

Delirium is an acute condition with prominent cognitive and be-
havioral abnormalities triggered by underlying organic causes [1]. It is
associated with various adverse outcomes, including higher healthcare
es, University ofMilano-Bicocca,
3475; fax: +39 039 233 2220.
ebellelli@libero.it (G. Bellelli).

cine. Published by Elsevier B.V. All rig
costs, distress for patients and caregivers, reduction of functional
independence, worsening of cognitive performance and increased
mortality.[2–7] In hospitalized older patients, the risk of mortality
extends beyonddischarge [8] and increaseswith deliriumduration [4,9].

Delirium detection and formal documentation in everyday practice
are grossly inadequate. Actual delirium prevalence in older adults
in acute hospital is 15–20%, [5] though ascertainment through individual
clinical impression only results in 1% accurately diagnosed [10–12]. This
is relevant, since under-detection is associated with increased mortality
[13] and lack of recognition also impedes effective communication with
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patients and relatives. Previous studies investigating the performance
of physicians lacking specialist training to diagnose delirium among
patients in acute medical settings have used retrospective reviews of
hospital administrative databases and routine clinical codes related to
delirium [10–12,14]. To the best of our knowledge, only two studies
have compared the correct detection and documentation in clinical
notes of delirium by medical teams lacking specialist training to the
rate of detection performed by a trained teamusing standardized screen-
ing instruments [15]. In the first of them, a prospective study of 710 older
patients with unplanned hospital admission, delirium was undiagnosed
in 72% of cases [15] while in the second, a point prevalence study of
patients admitted to general hospital, physicians missed over half of the
delirium cases [16].

The current study was undertaken to obtain a cross-sectional
description of documented delirium within a large registry of medical
wards of acute hospitals. We also sought to determine, in the same
population, the prevalence of neurocognitive deficits (i.e., inattention,
disorientation and memory deficit) potentially indicative of delirium
and their contribution to in-hospital mortality. A key and original
aspect of the study is that, in a population of older patients admitted
to acute hospital medical wards, we compared the rate of delirium
recorded by the attending physicians with the rate of neurocognitive
deficits identified by the same physicians through a standardized
assessment tool.

2. Material and methods

This was a prospective cohort study using data of the REPOSI
(REgistro POliterapie SIMI) registry, a collaborative and independent
joint effort of the Italian Society of Internal Medicine, the IRCCS Ca'
Granda Maggiore Policlinico Hospital Foundation and the IRCCS Mario
Negri Institute of Pharmacological Research. The design and the specific
aims of REPOSI, a network of internal medicine and geriatric wards,
havebeenpreviously described indetail [17]. Briefly, all patients admitted
to the participating wards are consecutively recruited if they are aged
65 years and older. Participation is voluntary and an informed consent
is signed by all patients or legal proxies. Waves of recruitment occur
at two-year intervals. To participate in the REPOSI survey, every
center is committed to recruit a sample of at least 20 patients consecu-
tively admitted to their hospital wards during a period of 4 weeks, 3
months apart each from the other (on February, June, September, and
December).

The Ethical Committee of the IRCCS Cà Granda Maggiore Policlinico
Hospital Foundation,Milan, approved the study. At each site, local ethics
committees approved an approach whereby patient verbal assent was
augmentedwith consent from next of kin (where possible) or a respon-
sible caregiver, in accordance with the Declaration of Helsinki [18].

2.1. Sample and multidisciplinary assessment

We analyzed data obtained during the 2010 (66 hospitals) and 2012
(87 hospitals) surveys. On admission, all patients underwent a multi-
disciplinary assessment, including socio-demographic and global health
measures. All data were recorded by one attending physician using a
standardized web-based case report form. A central monitoring institu-
tion (the Mario Negri Institute for Pharmacological Research, Milan)
checked data quality at regular intervals.

Diagnoses weremade on the basis of clinical history, physical exam-
ination, laboratory and instrumental data collected. The International
Classification of Diseases (ICD)-9th Revision [19] was used for classify-
ing diseases and the Cumulative Illness Rating Scale (CIRS) to assess
comorbidity [20]. CIRS evaluates the disease and impairment of 14
major organ systems, which are rated from 1 (no impairment) to 5
(life threatening). The total score is the sum of each of the 14 individual
system scores, and can vary from 0 to 70. The CIRS severity index
(CIRS-SI),[21,22] is obtained by the mean of the scores of the first '13
categories, excluding psychiatric, while the CIRS comorbidity index
(CIRS-CI) is calculated as the number of categories with a score of 3 or
greater, including psychiatric illnesses. For each patient, the number
and type of drugs prescribed before admission were also recorded.

The ICD-9 codes were used to establish the diagnosis of dementia.
Cognitive performance was assessed with the Short Blessed Test (SBT),
[23] a weighted 6-item instrument, evaluating orientation, memory
and attention (Appendix A.1) [24]. The examiner starts the test with
the following phrase: “Now I would like to ask you some questions to
check your memory and concentration. Some of them may be easy
and some of them may be hard.” Then, the examiner asks the patient:
(1) to name the current year and (2) month; (3) to repeat a pre-
defined name and address after the examiner, and then to remember
it for a few minutes, (4) what time it is, without looking at a watch or
clock; (5) to count backwards from 20 to 1; (6) to repeat months of
the year in backwards order, starting at December, and (7) to repeat
the name and address the patient was asked to remember in item 3.
Spontaneous self-correction is allowed for all responses without this
counting as an error. Failure to respond at all is counted as an error.
The final score is a weighted sum of individual error scores and may
range from 0 (best) to 28 (worst). A scoring table is provided to
calculate each weighted score and the sum for the total.

Patients were included in the study if they underwent SBT assess-
ment within 72 h of admission. We excluded those who were in coma
(as per ICD-9 codes) and had incomplete data.

The diagnosis of delirium recorded by the attending physician was
retrieved from web-based case report forms as per the ICD-9 codes.
Alcohol withdrawal delirium (291.0) was not considered in this study,
as in previous protocols [10,11].

For the purpose of this study, we analyzed the distribution and the
impact of SBT domain-specific neurocognitive deficits (i.e., inattention,
disorientation and episodic memory deficit) on clinical outcomes. The
responses to the items 1, 2 and 4were used as ameasure of orientation,
the response to the items 3 and 7 as a measure of episodic memory and
the response to the items5 and 6 as ameasure of inattention (see expla-
nation Appendix A.1). Any error in orientation and memory items was
the cut-off for the corresponding deficit, while one error in each atten-
tional task or two errors in both were the cut-off for defining inatten-
tion. We therefore considered four groups of patients in whom the
SBT assessment allowed us to identify various patterns of neuro-
cognitive deficits. Group A included patients without neurocognitive
deficits, Group B those with deficits in only one domain (i.e., attention,
memory or orientation alone) and those with co-existing deficits in
orientation and memory; Group C those with deficits in attention and
in either orientation or memory, and Group D those with co-existing
neurocognitive deficits in all domains. In-hospital mortality was the
primary outcome measure.

2.2. Statistical analyses

Continuous variableswere reported asmeans (standarddeviation, SD)
and categorical data as frequencies and percentages. If the variable had
a skewed distribution, we reported the value asmedian and interquantile
ranges.

The association between in-hospital mortality and other variables
was evaluated using univariate logistic regressions, reporting odds
ratios (ORs) and 95% CI. Logistic regression was the natural choice
because the average lengths of staywere consistently similar, regardless
of the presence of delirium such that the ‘exposure’ periods were com-
parable. Model 1 was adjusted for age and sex, in Model 2 age, sex,
nursing home residence and hospitalization in the 6 months prior to
current hospital admission, in Model 3 age, sex and CIRS-CI, and in
Model 4 age, sex and dementia recorded at hospital admission. All
statistical analyses were performed with JMP Pro 11 (SAS Institute Inc.).
The calculated p-values were two-tailed, with values less than 0.05
considered statistically significant.



Table 1
Prevalence of ICD-9-CM codes used for diagnosing delirium in 2521 participantsa.

On admission During
hospital stay

Acute delirium (293.0) 11 14
Senile dementia with delirium (290.3) 9 1
Acute, toxic or hepatic encephalopathy
(348.3; 349.82; 572.2)

7 1

Subacute delirium (293.1) 4 1
Arteriosclerotic dementia with delirium (290.41) 3 2
Drug-induced delirium (292.0; 292.81) 1 0
Pre-senile dementia with delirium (290.11) 1 0
Unspecified brain syndrome (chronic),
subcoded organic psychosis (294.9)

1 0

Others: senile dementia with delusion
(290.20); confusion (298.2); confusing
episode (307.9); stupor (345.9)

11 10

Total patients with delirium (recorded diagnosis) 45 29

Data are given as number.
a Two participants had recorded both delirium on admission and during hospital stay.
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3. Results

The flow of patients through the study is reported in Fig. 1 and
Table 1 reports the ICD-9 codes used to identify deliriumboth on admis-
sion and during hospital stays; acute delirium was the commonest,
followed by senile dementia with delirium and acute, toxic or hepatic
encephalopathy. Eleven participants on admission and 10 during the
hospitalization received an ICD-9 code which was considered a syno-
nym for delirium (i.e. confusion, senile dementia with delusion, confu-
sion episode and stupor). We identified 45 prevalent (i.e., on
admission) and 29 incident (i.e., during hospital stay) code diagnoses
of delirium, with two participants having been coded with both preva-
lent and incident delirium.

The characteristics of the patient sample, in the whole cohort and
according to the ICD-9 code diagnosis of delirium, are shown in
Table 1. In comparison to patientswithout deliriumat any time, patients
with deliriumwere older, more frequently widowed andmore likely to
be resident in nursing home before hospitalization. There was no differ-
ence between groups with regard to sex and number of hospitalization
in the 6 months prior to the current admission. Patients were also
similar in terms of CIRS-SI and CIRS-CI scores and number of drugs on
admission, while those with delirium took on admission more antipsy-
chotics and benzodiazepines than others. As expected, a diagnosis code
of dementiawasmore frequent among patients with delirium (38.9% vs
6.8%). Globally, there were 27/359 (7.5%) diagnosis codes of delirium
in the geriatric wards versus 45/2162 (2.0%) diagnosis codes in
non-geriatrics, denoting a significantly greater attitude of physicians in ge-
riatric wards to diagnose this syndrome (p = b .0001 at chisquare test)
(Table 2).

Deficits in attention were found in 35.4% of patients, while deficits
in orientation in 29.7% and deficits in memory in 77.5%. Fig. 2 (panel
A) shows the range in prevalence for symptom clusters, from those
with no deficits (19.9%) to those with deficits in all neurocognitive
Dead at discharge; N = 
72

Total number of patients eligib

Patients analyzed

Patients enrolled in the year 
2010, N=1380

Fig. 1. Flow chart of the study. The figure describes the selec
domains (19.8%). Fig. 2 (panel B) also reports the prevalence of
neurocognitive deficits after their combination in clusters with varying
likelihood of having undetected delirium, and shows that 30.8% of all
participants had two or more neurocognitive deficits, one of which
was inattention.

Univariate regression shows significant associations with in-patient
mortality for age, nursing home residence before hospitalization, hospi-
talization occurring within the 6 months prior to current admission,
dementia diagnosis, CIRS-SI, CIRS-CI and each pattern of deficit on the
SBT. Interestingly, the diagnosis of delirium, as identified by ICD-9
coding, was not a predictor. In the multivariate regression models,
after adjusting for age and sex (Model 1), age, sex, nursing home resi-
dence and hospitalizations prior to the current admission (Model 2),
Alive at discharge; N = 
2449

le for the study, N= 2703

, N = 2521

Excluded because SBT assessment 
was not performed or performed 72 
hours after admission; N = 146

Excluded because of incomplete data 
at discharge; N = 36

Patients enrolled in the year 
2012, N=1323

tion of the patients who were eligible for the analyses.



Table 2
Characteristics of patients included in REPOSI 2010 and 2012, in general and according to the ICD-9 diagnosis of delirium.

Total sample (n =2521) Yes delirium (n = 72) No delirium (n = 2449) p-Value

Age (years), mean (SD) 79.1 (7.3) 83.7 (6.7) 78.9 (7.3) b .0001
Females, n (%) 1281 (50.8) 49 (68.1) 1232 (50.3) .003
Marital status,a n (%) Single (unmarried, divorced, separated) 224 (9.1) 3 (4.2) 221 (9.3) b .0001

Married 1318 (53.6) 23 (32.4) 1295 (54.2)
Widow/er 918 (37.3) 45 (63.4) 873 (36.5)

Nursing home residence prior to current hospitalization, n (%) 66 (2.6) 8 (11.1) 58 (2.4) b .0001
Patients hospitalized in the 6 months prior to current admission, n (%) 764 (30.3) 20 (27.8) 744 (30.4) .64

Health status
CIRS index of disease severity, on admission, mean (SD) 1.6 (0.3) 1.7 (0.3) 1.6 (0.3) 0.50
CIRS index of comorbidity, on admission, mean (SD) 3.0 (1.8) 3.1 (1.7) 3.0 (1.8) 0.36
Drugs on admission, means (SD) 5.3 (2.9) 5.1 (2.8) 5.3 (3.0) 0.52
Patients with ≥5 drugs on admission, n (%) 1463 (58.0) 40 (55.6) 1423 (58.1) 0.67
Patients with antipsychotics on admission, n (%) 88 (3.5) 11 (15.3) 77 (3.1) b .0001
Patients with benzodiazepines on admission, n (%) 339 (13.4) 11 (15.3) 328 (13.4) 0.64
Patients with antidepressants on admission, n (%) 274 (10.8) 19 (26.4) 255 (10.4) b .0001
Patients with dementia (recorded diagnosis), n (%) 196 (7.8) 28 (38.9) 168 (6.9) b .0001
SBT, mean (SD) 9.5 (8.0) 18.0 (8.7) 9.3 (7.8) b .0001
Length of hospital stay, median (IQR)b 9 (6–14) 10 (6–15) 9 (6–14) 0.54
In-hospital mortality, n (%) 76 (3.0) 2 (2.8) 74 (3.0) 0.91

Data are given asmeans (SD),median (interquartile ranges, IQR) or number (%). SBT=Short Blessed Test; CIRS=Cumulative Illnesses Rating Severity scale. Delirium is intended according
to ICD-9 diagnosis. p-Value = significance between patients with and without ICD-9 defined delirium.

a N = 2460.
b Wilcoxon test.
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age, sex and comorbidity (Model 3), and age, sex anddementia (Model 4),
all these variables (Model 5) and all variables plus neuroleptics, the
association of Group C (i.e., patients with inattention and deficits either
in orientation or episodic memory) and Group D (i.e. patients with com-
bined disorders in attention, orientation, and episodic memory) with in-
hospital mortality was still consistent. In particular, being in the Group C
increased the risk of in-hospital mortality with an odds ratio ranging
from 3.1 to 3.3 times, while being in the Group D increased the risk
with an odds ratio ranging from 4.5 to 6.1 times, according to various
models, respectively.

4. Discussion

Among a population of 2521 older patients recruited through a
national registry of medical wards of acute hospitals, we found that
delirium diagnosis was only recorded (and coded) in 2.9% of cases.
However, formal testingwith the SBT identifying patterns of inattention
with other neurocognitive deficits (i.e., disorientation and/or memory
deficit), themselves suggestive of delirium, was much more common
and more strongly associated with in-hospital mortality.

The proportion of delirium recorded in this study is in line with
retrospective analyses using administrative databases,[10–12] and
represents an under-estimate of the true prevalence which is, actually
six- to ten-fold higher [5]. The potential reasons for poor recognition
are several, including a common belief that “confusion” should be con-
sidered normal in older patients, the prevailing stereotype that delirium
is hyperactive while it is instead more frequent in the hypoactive form,
[25,26] the fluctuation of symptoms over the course of the day [27] and
the use of multiple informal terms to describe delirium which lack a
formal nosological basis [28,29]. If compared to physicians of non-
geriatric wards, geriatricians showed a significantly greater attitude
(although not optimal) to diagnose delirium, suggesting that cultural
factors are particularly relevant (Table 3).

The poor delirium documentation in our study should also be inter-
preted in combination with the evidence that deficits of attention,
orientation and memory were, by contrast, very frequent. In fact, we
found that less than 20% of study population was free of neurocognitive
deficits, while more than two thirds had deficits of memory, more than
one third had deficits of attention and one third of orientation. Most
patients had a combination of multiple neurocognitive deficits. The
validity of looking at these deficits as potential markers of delirium is
supported by prior evidence. Meagher has shown that poor scores
on the spatial span forwards, a test of inattention, are highly specific
for delirium in a population of adult patients with mixed neuropsychi-
atric presentation [30] and O'Regan et al. [27] demonstrated that the
Months of The Year Backwards (MOTYB) test was an accurate delirium
screening tool in older people, even when used alone. The relevance of
the MOTYB test in detecting delirium has been also provided by other
studies, [31,32] in which it was systematically employed in measuring
inattention in medical and post-surgical patients. However, MOTYB
also shows some deficits in dementia, so it can be described as sensitive
but not specific to delirium. The importance of reduced orientation
(both to the environment and to time) andmemory deficits as phenom-
enological manifestations of delirium has also been reported. In a
review on delirium symptoms, Gupta found that disorientation and
memorydeficitswerepresent in a largemajority of deliriouspatients,[33]
respectively 76–96% and 88–95%. Notably, disorientation was more
common in patients with delirium or delirium superimposed on de-
mentia (DSD) rather than in those with dementia without delirium
[30] (Table 4).

Afindingdeserving attention in our study is that neurocognitive def-
icits act additively towards an effect of increasing in-hospital mortality,
inattention being a particularly potent predictor. This finding is even
more important taking into account that physicians involved in the
REPOSI study tended to accord less priority to information on patients'
cognition and supports the notion that a systematic assessment of
cognition, and especially of attention, should be performed in every
older patient admitted to an acute hospital medical ward. Encouraging
physicians to consider the interface betweenmental and physical health
through improving delirium education in medical wards is a priority
[34–36].

It might be suggested that the above-mentioned neurocognitive
deficits maymainly reflect dementia. However, according to physicians'
reports, only 7.8% of our population had a diagnosis of dementia. Though
formal dementia is often under-diagnosed, this usually pertains to
patients with milder-stage disease and such patients are unlikely to
have gross attentional deficits, [37] compared to those with delirium
[38].

Our findings should also be considered in terms of other studies
of ICD-9 delirium, all finding a poor documentation of this condition.
Johnson found that only 4 out of 47 cases identified as having delirium
according to DSM-III criteria were documented in ICD-9 [39]. More
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Fig. 2. Group analysis of Short Blessed Test scores in the study cohort. Panel A (on the left): qualitative analysis of SBT scores in the study cohort. The figure describes on the y-axis the
distribution of single and combined neurocognitive deficits (i.e., inattention, disorientation, and memory impairment), as detected with the SBT. None = no neurocognitive disorders;
AT = deficit in attention alone; Mem = deficit in memory alone; Or = deficit in orientation alone; At + Mem = deficits in attention plus memory; At + Or = deficits in attention
plus orientation; Or + Mem = deficits in orientation plus memory; At + Or + Mem = deficits in attention, orientation and memory. Panel B (on the right): distribution of clusters of
SBT neurocognitive disorders (none, single and combined) in the study cohort. The figure describes on the y-axis the distribution of patients' groups without or with combined
neurocognitive deficits (i.e., inattention, disorientation, andmemory impairment), as detectedwith the SBT. Group A include patients without neurocognitive disorders; Group B includes
patients with neurocognitive disorder only in one domain (i.e., attention alone, memory alone and orientation alone) and those with a combined disorder in orientation and memory;
Group C includes patients with neurocognitive disorder in attention and in either orientation ormemory; GroupD includes patients with combined neurocognitive disorders in attention,
orientation and memory. On the x-axis is reported the percentage. Data are given as percentage.
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recently, Boustani found that more than two third of patients with
cognitive impairment (including many with delirium) were not cap-
tured in ICD-9-based systems as having delirium [40] and Hope
observed that less than one third of physician notes in which a bedside
testing identified obvious delirium symptoms had a documented diag-
nosis [41]. These and our own data therefore suggest that the use of
the ICD-9 is inaccurate for detecting delirium in hospitalized older
patients, probably due to under-coding by physicians.

A significant strength of our study is that itwasmulti-center, involving
a large number of medical wards of acute hospitals. Another strength
is that data collection was prospective, and combined routine delirium
coding in parallel to evidence from formal neurocognitive testing. The
study has also some limitations. Ideally, formal delirium testing should
have been performed with an active prospective assessment, comparing
the rate of detection by trained medical teams with the rate of delirium
documented by physicians in chart notes. Therefore, we can only suggest
that inattention and other neurocognitive deficits are a partial proxy of
delirium. Furthermore,wedid not document the pre-existence of demen-
tia using validated tools, such as the IQCODE, [42] therefore limiting our
ability to discern the neurocognitive deficits that were related to
dementia from those due to delirium or DSD. Thirdly, the assessment of
neurocognitive disorders using SBT was performed only within 72 h
from admission, which may likely underestimate the epidemiologic
burden of delirium among older persons on admission to the acute
hospital had we had the opportunity for serial cognitive testing.

In conclusion, this study demonstrated how delirium remains
under-detected in Italian medical wards of acute hospitals, although
inattention and other neurocognitive deficits that are suggestive of
delirium, were demonstrated and were significantly associated with
poor clinical outcomes. Therefore, we advocate that formal screening
for delirium should be incorporated into routine clinical practice and
aligned to supportive educational and other strategies such as monitor-
ing of practice and outcomes.

5. Learning points

• Delirium is an acute and serious neuropsychiatric disorder which is
triggered almost always by acute or subacute medical causes and is



Table 3
Factors predicting in-hospital mortality in the study cohort (univariate analyses).

OR (95% CI) p value

Age (years), mean (SD) 1.1 (1.0–1.1) b0.0001
Female gender 0.7 (0.4–1.1) 0.1225
Nursing home before hospitalization, n (%) 3.4 (1.4–8.1) 0.0175
Hospitalization occurring within the previous 6 months
before current hospital admission

1.7 (1.1–2.7) 0.0272

Delirium (recorded diagnosis) 1.1 (0.2–3.4) 0.9406
Dementia (recorded diagnosis) 3.4 (1.8–5.8) 0.0002
CIRS index of disease severity on admission 5.1 (2.7–9.6) b0.0001
CIRS index of comorbidity, on admission 1.2 (1.1–1.4) 0.0010
Polypharmacy (number of drugs ≥5) 1.2 (0.8–2.0) 0.3588
Antipsychotic use 2.5 (0.9–5.4) 0.0655
Antidepressant use 1.3 (0.6–2.4) 0.5158
Benzodiazepine use 1.0 (0.5–1.8) 0.9400

SBT group Group A Ref b0.0001
Group B 2.0 (0.8–5.7)
Group C 4.1 (1.6–12.3)
Group D 8.7 (3.6–25.8)

CIRS=Cumulative Illnesses Rating Severity scale; SBT= Short Blessed Test; SBT Group A=
patients without neurocognitive disorders; SBT Group B = patients with neurocognitive
deficit only in one domain (i.e., attention alone, memory alone and orientation alone)
and those with combined deficits in orientation and memory; SBT Group C = patients
with neurocognitive deficits in attention and in either orientation or memory; SBT
Group D = patients with combined neurocognitive deficits in attention, orientation and
memory; OR = odds ratio; CI = 95% confidence intervals; p-value = significance.
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associated with multiple negative events, including poor short- and
long-term survival.

• Despite a number of studies have shown that it is frequent among
acute hospital medical wards (15–20% according to various studies),
delirium is often unrecognized by healthcare professionals, including
physicians and nurses. Causes of under-recognition include the pre-
vailing stereotype that delirium is hyperactive while it is instead
more frequent in the hypoactive form, the fluctuation over the course
of the day of periods of patient's lucidity and confusion, and the lack of
systematic use of screening tools to detect key symptoms of delirium
(especially inattention).

• In this studywe demonstrated that the physicians' ability to recognize
and document delirium without a screening tool was very poor
Table 4
Factors predicting in-hospital mortality in the study cohort (multivariate analysis).

Model 1 (n = 2521) Model 2 (n = 2521) Model 3 (n =

OR (95% CI) p-Value OR (95% CI) p-Value OR (95% CI)

Age (year) 1.1 (1.0–1.1) 0.0001 1.1 (1.0–1.1) 0.0001 1.1 (1.0–1.1)
Gender (female) 0.5 (0.3–0.8) 0.0060 0.5 (0.3–0.8) 0.0070 0.5 (0.3–0.8)
Nursing home before
hospitalization

– – 2.1 (0.8–5.0) 0.1417 –

Hospitalization in the 6
months prior to
current hospital
admission

– – 1.7 (1.1–2.7) 0.0293 –

CIRS index of
comorbidity, on
admission

– – – – –

Dementia (recorded
diagnosis)

– – – – 1.6 (0.2–2.9)

Neuroleptics – – – – –
SBT Group A Ref b0.0001 Ref b0.0001 Ref
SBT Group B 1.6 (0.6–4.8) 1.7 (0.7–5.0) 1.6 (0.6–4.8)
SBT Group C 3.2 (1.3–9.9) 3.3

(1.3–10.1)
3.2 (1.3–9.7)

SBT Group D 6.1
(2.4–18.6)

5.6
(2.2–17.2)

5.2
(2.0–16.3)

CIRS = Cumulative Illnesses Rating Severity scale; SBT = Short Blessed Test; SBT Group A =
deficit only in one domain (i.e., attention alone, memory alone and orientation alone) and th
neurocognitive deficits in attention and in either orientation or memory; SBT Group D= patien
ratio; CI = 95% confidence intervals; p-Value = significance.
(2.9% delirium prevalence in the whole cohort). Furthermore, despite
documentation of common neurocognitive deficits (i.e., inattention in
association with orientation and/or memory deficits), physicians
tended to accord this information with less priority. This is important
since the neurocognitive deficits may represent potential markers of
occurring delirium, as indirectly shown by the finding that these def-
icitswere independent predictors of increased in-hospitalmortality in
our population.

• Taken together the study results emphasize the need for more sys-
tematic detection of impaired cognition and especially of inattention,
which is a key symptom of delirium, in older patients admitted to
acute hospital's medical wards.
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