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ABSTRACT
Objectives: To measure the prevalence and incidence
of delirium in older adults as they transition from the
emergency department (ED) to the inpatient ward, and to
determine the association between delirium during early
hospitalisation and subsequent clinical deterioration.
Design: Prospective cohort study.
Setting: Urban tertiary care hospital in Bronx, New York.
Participants: Adults aged 65 years or older admitted to
the inpatient ward from the ED (n=260).
Measurements: Beginning in the ED, delirium was
assessed daily for 3 days, using the Confusion
Assessment Method for the Intensive Care Unit.
Outcomes: (1) Clinical deterioration, defined as
unanticipated intensive care unit (ICU) admission or
in-hospital death (primary outcome); (2) decline in
discharge status, defined as discharge to higher level of
care, hospice or in-hospital death.
Results: 38 of 260 participants (15%) were delirious at
least once during the first 3 days of hospitalisation. Of
the 29 (11%) patients with delirium in the ED (ie,
hospital day 1), delirium persisted into hospital day 2 in
72% (n=21), and persisted for all 3 days in 52% (n=15).
In multivariate analyses, as little as 1 episode of delirium
during the first 3 days was associated with increased
odds of unanticipated ICU admission or in-hospital death
(adjusted OR 8.07 (95% CI 1.91 to 34.14); p=0.005).
Delirium that persisted for all 3 days was associated with
a decline in discharge status, even after adjusting for
factors such as severity of illness and baseline cognitive
impairment (adjusted OR 4.70 (95% CI 1.41 to 15.63);
p=0.012).
Conclusions: Delirium during the first few days of
hospitalisation was associated with poor outcomes in
older adults admitted from the ED to the inpatient ward.
These findings suggest the need for serial delirium
monitoring that begins in the ED to identify a high-risk
population that may benefit from closer follow-up and
intervention.

INTRODUCTION
Delirium is a form of acute cognitive impair-
ment that is common in older emergency
department (ED) patients and inpatients.1–3

It is associated with significant morbidity and
mortality, and accounts for up to $152 billion
in annual health-related costs in the USA.1

The short-term and long-term consequences
of delirium in older adults in the ED and in
the inpatient ward have been well described
and include increased hospital length of stay,
institutionalisation, accelerated cognitive
decline, functional impairment and even
increased risk of death.4–10

Previous studies have examined the preva-
lence and outcomes of delirium in the ED and
in the inpatient ward as distinct clinical set-
tings. To our knowledge, none have examined
the outcomes of delirium that persists from
ED to inpatient ward. This is an important gap
in knowledge for several reasons. First, the
transition from ED to inpatient ward repre-
sents an important point in time in the hos-
pital course when patients are vulnerable to
clinical deterioration despite adequate clinical
care, and occasionally due to inadequate care
(eg, unrecognised physiological abnormalities

Strengths and limitations of this study

▪ Delirium was assessed in all patients on a daily
basis across emergency department (ED) and
inpatient ward settings.

▪ Confounding factors, such as baseline cognitive
impairment, were prospectively measured.

▪ The Confusion Assessment Method for the
Intensive Care Unit (CAM-ICU) was recently
found to be moderately sensitive and highly spe-
cific for diagnosing delirium in older ED patients.

▪ Given the small number of events, multivariate
models may have been limited by inadequate
adjustment for confounders and overfitting.

▪ Delirium assessments were limited to the first
3 days of hospitalisation. However, it is remark-
able that delirium status over such a short
period of time can still be predictive of poor
outcomes.
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and triage error).11 Indeed, over 25% of rapid response
calls occur within the first 2 days of admission and most
unanticipated intensive care unit (ICU) admissions and
in-hospital deaths occur within the first day of hospitalisa-
tion.12 13 Second, studies have shown that a longer dur-
ation of delirium is associated with worse outcomes.14–17

Thus, delirium status that persists from the ED through
early hospitalisation may be a prognostic marker of clinical
deterioration and poor outcomes.
The objective of this study was to characterise the preva-

lence, incidence and duration of delirium diagnosed
during first 3 days of hospitalisation, and to determine the
short-term outcomes associated with delirium. We
hypothesise that older patients with delirium during early
hospitalisation are at an increased risk for clinical deteri-
oration (ie, unanticipated ICU admission and/or
in-hospital death) and decline in discharge status, defined
as discharge to higher level of care, hospice or death.

METHODS
Study design and population
This prospective cohort study was conducted in a tertiary
care, urban academic hospital in Bronx, New York, from

July 2011 to November 2011. Consecutive ED patients
were screened for eligibility Monday through Friday
from 7:00 to 19:00. This interval was chosen based on
the typical time spent in the ED before hospital admis-
sion and the availability of research assistants (RAs).
Patients were eligible for enrolment if they were 65 years
or older and were listed for admission to a non-ICU
inpatient ward. Verbal consent was obtained from the
patient by trained study staff. If the patient lacked cap-
acity to make clinical decisions or was delirious, consent
was obtained from the surrogate. Patients were excluded
if they were directly admitted from the ED to the ICU,
were non-English speaking, were unable to be assessed
for delirium (eg, comatose, severe dementia, severe psy-
chiatric illness), or were unavailable due to diagnostic
tests or procedures (figure 1). Patients who were admit-
ted to the hospital but were subsequently discharged
from the ED, eloped or signed out against medical
advice were excluded from the analysis.

Measurement of delirium and covariates
Delirium, level of consciousness, dementia and func-
tional status were prospectively assessed by trained RAs

Figure 1 Summary of participant enrolment (ED, emergency department; ICU, intensive care unit; RASS, Richmond Agitation

Sedation Scale).
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comprised of medical students, internal medicine resi-
dents and critical care fellows. Prior to initiation of the
study, RAs received 2 weeks of intensive training which
included a detailed review of the study protocol, practice
sessions on obtaining informed consent and observed
demonstrations of study procedures. Training in delir-
ium assessment included supervised performance of the
delirium assessment, and iterative practice sessions in
which the RA and trainer independently performed
delirium assessments within several hours of each other
on a minimum of 12 patients. The RA was allowed to
participate in study procedures once complete agree-
ment between delirium assessments was achieved.
Trained RAs assessed patients for delirium once daily

for three consecutive days beginning in the ED using
the Confusion Assessment Method for the ICU
(CAM-ICU).18 The CAM-ICU was chosen due to its ease
of use and rapid administration. Compared to a
Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition, Text Revision (DSM-IV-TR) reference
standard, the CAM-ICU was recently shown to be highly
reliable (κ 0.92), moderately sensitive (68%) and highly
specific (99%) for detecting delirium in older ED
patients when performed by trained RAs.19 Level of con-
sciousness was assessed each day using the Richmond
Agitation Sedation Scale (RASS). Coma was defined as a
RASS score of −4 or −5.20 21 Delirium was measured
once daily on the first 3 days of admission (ie, hospital
day 1=ED, hospital day 2, hospital day 3). Delirium was
characterised in two different ways: (1) as a binary vari-
able (never vs ever delirious), and (2) as a categorical
variable (0–3 days of delirium). We also performed an
exploratory analysis in which delirium was classified
based on resolution status: never delirious, resolved
delirium (eg, delirious in ED and not delirious on hos-
pital day 2 or 3), incident delirium (eg, not delirious in
ED and delirious on hospital day 2 or 3) and persistent
delirium (eg, delirious in ED through hospital day 3).
Covariates were collected at the time of enrolment

and during hospitalisation. These included age, years of
education and home medications known to precipitate
delirium (eg, benzodiazepines, narcotics and antipsycho-
tics).22 ED medical records were reviewed for documen-
tation of delirium or altered mental status by the ED
physician or nurse. Baseline cognitive function was
determined using the Memory Impairment Screen
(MIS) if the patient was not delirious, and by surrogate
interview using the short-form Informant Questionnaire
on Cognitive Decline in the Elderly (IQCODE) score if
the patient was delirious. Cognitive impairment was
defined as a MIS score of 4 or less,23 or a IQCODE
score of greater than 3.38.24 25 Baseline functional status
was determined using the Katz Activities of Daily Living
(Katz ADL), which has been validated for both patient
and surrogate use. Functional impairment was defined
as a Katz ADL score of 4 or less.26 Comorbidity burden
was assessed using the Charlson Comorbidity Index.27

Severity of illness at the time of admission was measured

using the Rapid Emergency Medicine Score (REMS),
a scoring system of six routinely available physiological
measurements that is predictive of in-hospital mortality
in non-surgical ED patients.28 29 Because the Glasgow
Coma Score was not uniformly measured in all patients,
we modified the REMS by assigning a score of 1 if
altered mental status was documented in ED records
and a score of 0 if it was not, similar to previous
studies.30 31 The predictive ability for in-hospital mortal-
ity is similar between the modified and original REMS.31

Outcome variables
The primary outcome for this study was clinical deterior-
ation during hospitalisation, defined as unanticipated
ICU admission or in-hospital death. Unanticipated ICU
admission was defined as admission to an ICU at any
time during hospitalisation in patients who were initially
admitted to a regular inpatient ward from the ED.
Patients who were directly admitted to the ICU from the
ED were excluded from the study. We chose a combined
outcome of unanticipated ICU admission or death to
measure clinical deterioration in a cohort of patients
admitted to the inpatient ward. While not equivalent,
unanticipated ICU admission is associated with a much
higher mortality rate than planned ICU admissions (up
to 60%) and is more costly to treat.32 33 In addition,
unanticipated ICU admission has profound implications
for the overall health trajectory of older adults, and is
frequently combined with in-hospital mortality as the
clinical end point for studying the efficacy of early
warning systems.34 Secondary outcomes were (1) decline
in discharge status, (2) critical care consultation,
(3) organ failure and (4) hospital length of stay. Decline
in discharge status is a patient-centred outcome defined
as discharge to higher level of care compared with pre-
hospital residence (eg, home to nursing home and
rehabilitation centre to nursing home), hospice or
in-hospital death. Because of its clinical relevance to
both outcomes, in-hospital death was included a priori
in both primary (ie, clinical deterioration during hospi-
talisation) and secondary outcomes (ie, decline in dis-
charge status). Organ failure was assessed using the
Sequential Organ Failure Assessment (SOFA) score,35 36

which was generated using the most abnormal values
during the first 3 days of hospitalisation.

Data analysis
Categorical data were analysed by χ2 test or Fisher’s exact
test. Normally distributed continuous variables were ana-
lysed by t test or analysis of variance. Non-parametric con-
tinuous variables were analysed using Wilcoxon rank-sum
or Kruskal-Wallis test. Statistical significance was defined
as p<0.05, using two-tailed tests of hypotheses.
Multivariable logistic regression was performed to deter-
mine if delirium was independently associated with (1) a
combined outcome of death or unanticipated ICU admis-
sion, and (2) decline in discharge status. Our primary
independent variable was delirium, represented as a
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binary variable (ie, ever vs never delirious during first
3 days of hospitalisation). Delirium was also analysed as
an ordinal variable (ie, 0–3 days, with 0 days of delirium
as the reference). Covariates that were risk factors for the
outcomes were selected a priori based on previous
studies, namely age, Charlson Comorbidity Index, REMS,
baseline cognitive and functional impairment.28 37–39

Because both outcomes had a small number of events,
parsimonious regression models were used to avoid over-
fitting. For the primary outcome of unanticipated ICU
admission or death (n=10 events), delirium was analysed
as a binary variable and we only included covariates with
a prespecified level of association with the outcome in
unadjusted analyses (p<0.2; see online supplementary
table S1). For the secondary outcome of decline in dis-
charge status (n=41 events), two separate multivariate
logistic regression models were used to evaluate delirium
as a binary predictor (ever vs never) and as an ordinal
variable (0=reference, 1, 2, 3 days; figure 2). We limited
the model to three additional covariates (p<0.1
in unadjusted analyses) to avoid overfitting (see online
supplementary table S2). Model fit and specification
were checked with the Hosmer-Lemeshow test and link
test, respectively; all of which were satisfactory.

Bootstrap validation was used to assess final models for
overfitting. The original data were resampled 500 times
and yielded similar estimates (see online supplementary
tables S1 and S2).40 All statistical analyses were per-
formed using STATA V.13 (StataCorp, College Station,
Texas, USA).

RESULTS
A total of 941 ED patients >65 years old were screened.
Of 435 eligible patients, 300 were enrolled (figure 1).
Of note, 245 (26%) non-English speakers were
excluded; this proportion is reflective of the demograph-
ics of the Bronx.41 The gender, race and age of patients
who declined consent (n=135) did not significantly
differ from enrolled patients. Of the 300 enrolled
patients, 40 patients were excluded from the final ana-
lyses; 26 patients were discharged home from the ED
and 14 patients had incomplete data.
Of the 260 analysed patients, the median hospital

length of stay was 5 days (IQR 3–8); 29 patients (11%)
were delirious in the ED and 38 (15%) experienced at
least one episode of delirium during their first three
days of hospitalisation. Notably, delirium and/or altered
mental status were not documented in the ED chart for

Figure 2 Association between delirium during early hospitalisation and poor outcomes. Adjusted for age and REMS. Decline in

discharge status is defined as discharge to higher level of care, hospice or in-hospital death. Adjusted for age, REMS, cognitive

impairment (MIS ≤4 or IQCODE >3.38). ICU, intensive care unit; IQCODE, Informant Questionnaire on Cognitive Decline in the

Elderly score; MIS, Memory Impairment Screen score; REMS, Rapid Emergency Medicine Score.
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15 of the 29 patients (52%) who were CAM-ICU positive
in the ED. Of the 29 patients with delirium in the ED
(ie, hospital day 1), delirium resolved by hospital day 2
in 28% (n=8) and by hospital day 3 in 21% (n=6); delir-
ium persisted for all 2 days in 52% (n=15). In addition,
nine patients without delirium in the ED developed inci-
dent delirium on hospital day 2 (n=4) and day 3 (n=5).
None of the patients had delirium on hospital day 1 and
on hospital day 3, but not on hospital day 2.
Patients who experienced at least one episode of delir-

ium during the first 3 days of hospitalisation were older,
had more baseline functional impairment and dementia,
were admitted from a nursing home more often, had
higher severity of illness, and were more frequently admit-
ted with infection and musculoskeletal problems com-
pared with patients without delirium (p<0.05, table 1).
Delirium was not associated with gender, race, education
or home use of deliriogenic medications (eg, benzodiaze-
pines, opiates, antipsychotics).

In univariate analyses, patients with at least one
episode of delirium during the first 3 days of hospitalisa-
tion had significantly greater critical care utilisation,
unanticipated ICU admission, in-hospital death, hospital
length of stay and decline in discharge status compared
with non-delirious patients (table 2).
After adjusting for age and REMS, delirium within the

first 3 days of hospitalisation remained significantly asso-
ciated with clinical deterioration, defined as unantici-
pated ICU admission or in-hospital death (adjusted OR
8.07 (95% CI 1.91 to 34.14); p=0.005; figure 2, see
online supplementary table S1). Of note, delirium pre-
ceded ICU admission for all patients. Delirium within
the first 3 days of hospitalisation was not significantly
associated with decline in discharge status after adjusting
for age, REMS and baseline cognitive impairment
(adjusted OR 2.14 (95% CI 0.90 to 5.09); p=0.08).
However, this association was significant in patients with
delirium that persisted from the ED through hospital

Table 1 Baseline characteristics

Characteristic Never delirious (n=222) Ever delirious (n=38) p Value

Female, n (%) 136 (61) 20 (53) 0.32

Race, n (%) 0.31

White 57 (26) 17 (45)

Black 106 (48) 14 (37)

Hispanic 46 (21) 6 (16)

Other 13 (6) 1 (3)

Age, mean±SD 76±8 83±8 <0.001

Education (years), mean±SD 11±4 11±4 0.78

Prehospital residence, n (%) <0.001

Home 199 (90) 23 (61)

Nursing home 18 (8) 15 (39)

Other 5 (2) 0 (0)

Charlson Comorbidity Index, median (IQR) 2 (1–4) 3 (1–5) 0.07

Dementia by medical record, n (%) 15 (7) 14 (37) <0.001

Prehospital cognitive impairment, n (%)* 68 (31) 24 (63) <0.001

Prehospital functional impairment, n (%)† 44 (20) 21 (57) <0.001

Outpatient benzodiazepine, opiate, or antipsychotic, n (%) 37 (17) 9 (24) 0.29

Altered mental status documented in ED chart, n (%) 14 (6) 16 (42) <0.001

Hospital admission diagnoses, n (%)‡

Infection 54 (24) 16 (42) 0.02

Respiratory problem 32 (14) 4 (11) 0.62

Congestive heart failure 25 (11) 6 (16) 0.42

Other cardiac problems 56 (25) 7 (18) 0.36

Bleeding problems 16 (7) 0 (0) 0.13

Neurological problems 15 (7) 2 (5) >0.99

Kidney/genitourinary problems 24 (11) 2 (5) 0.39

Metabolic disturbances 10 (5) 3 (8) 0.41

Abdominal pain 22 (10) 4 (11) >0.99

Syncope 19 (9) 3 (8) >0.99

Musculoskeletal 8 (4) 5 (13) 0.01

Other 12 (5) 2 (5) >0.99

REMS, median (IQR) 8 (7–9) 9 (8–11) 0.002

*Defined as Memory Impairment Screen score ≤4 or Informant Questionnaire for Cognitive Decline score >3.38.
†Defined as Katz activities of daily living score ≤4.
‡Sum is >100% because all diagnoses in admission notes were included.
ED, emergency department; REMS, Rapid Emergency Medicine Score.
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day 3 when compared with patients with 0 days of delir-
ium (adjusted OR 4.70 (95% CI 1.41 to 15.63); p=0.012;
figure 2, see online supplementary table S2).
In an exploratory analysis, we compared clinical out-

comes based on the course of delirium. Patients with
persistent delirium (ie, ED through hospital day 3;
n=15) and incident delirium (ie, no delirium in ED but
delirium on day 2 or 3; n=9) had greater unanticipated
ICU admissions, in-hospital deaths and decline in dis-
charge status compared with ‘resolvers’ (ie, delirium in
the ED and no delirium on hospital day 2 or 3; n=14)
and to patients who did not become delirious during
their first 3 days of hospitalisation (n=217; figure 3, see
online supplementary table S3).

DISCUSSION
Little is known about the clinical outcomes of older
patients with delirium during their transition in care
from the ED to inpatient ward. We found that delirium
persists from the ED to the inpatient ward in nearly
three-quarters of older patients, and that even one
episode of delirium between the ED and hospital day 3
was associated with an increased risk for unanticipated
ICU admission or in-hospital death. We also found that
persistent delirium during early hospitalisation was asso-
ciated with a higher risk for decline in discharge status,
even after adjusting for important covariates. These find-
ings are important because they identify delirium status
during early hospitalisation as a useful prognostic factor
for poor short-term outcomes, highlighting the clinical

importance of early detection and serial delirium
screening in older adults.
The first few days of hospitalisation is a period in which

clinical deterioration (eg, unanticipated ICU admission,
death) frequently occurs, either despite adequate care or
due to inadequate clinical care.13 34 42 Cohort studies
have suggested that clinical deterioration is predictable
and preventable because it is often preceded by physio-
logical abnormalities within 6–24 h.32 43–45 However, the
relationship between delirium during early hospitalisa-
tion and clinical deterioration is unclear because this
period has not been well studied: studies in ED cohorts
did not assess patients for delirium after they were admit-
ted and studies in inpatient cohorts often did not
perform delirium assessments beginning in the ED.5 46

In our cohort, nearly half of patients with delirium in the
ED were still delirious by hospital day 3; of these persist-
ently delirious patients, 20% were either admitted to the
ICU or died during their hospitalisation. These findings
suggest that older inpatients with delirium that persists
from the ED are at high risk for clinical deterioration.
Future studies in larger cohorts are needed to further
investigate this association and determine if early identifi-
cation and treatment of delirium and its risk factors can
prevent clinical deterioration in older inpatients.
While the underlying mechanism between delirium and

poor outcomes is likely multifactorial, one possible explan-
ation for the worse outcomes observed in patients with
delirium that persisted from the ED to the inpatient ward
is that delirium was unrecognised by clinical providers in

Table 2 Clinical outcomes in patients with and without delirium between ED and hospital day 3

Never delirious (n=222) Ever delirious (n=38) p Value

Clinical deterioration, n (%)* 4 (2) 6 (16) <0.001

Unanticipated ICU admission, n (%)† 2 (1) 3 (8) 0.02

In-hospital death, n (%) 2 (1) 3 (8) 0.02

Critical care consult, n (%) 14 (6) 9 (24) <0.001

Organ failures during hospitalisation, n (%)

Liver failure 31 (14) 5 (13) 0.89

Cardiovascular failure 26 (12) 8 (21) 0.11

Coagulation failure 7 (3) 7 (18) <0.001

Renal failure 31 (14) 5 (13) 0.89

Any organ failure 81 (37) 19 (50) 0.11

Modified SOFA score, median (IQR)‡ 1 (0–3) 1 (0–4) 0.51

Hospital length of stay (days), median (IQR) 5 (3–7) 6 (4–10) 0.008

Decline in discharge status, n (%)§ 29 (13) 12 (32) 0.004

Discharge location, n (%) <0.001

Died 2 (1) 3 (8)

Home 177 (80) 16 (42)

Nursing home 29 (13) 13 (34)

Hospice 2 (1) 4 (11)

Other 12 (5) 2 (5)

Range 0 (best) to 24 (worst); generated using the worst physiological values during the first 3 days of hospitalisation.
*Defined as unanticipated ICU admission or in-hospital death.
†All patients who were admitted to the ICU survived hospitalisation.
‡Generated using the most abnormal values during the entire hospitalisation.
§Defined as discharge to higher level of care, hospice or in-hospital death.
ED, emergency department; ICU, intensive care unit; SOFA, Sequential Organ Failure Assessment score.
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both settings. In our cohort, delirium was not recognised
in 52% of ED patients. Prior studies have reported similar
rates of unrecognised delirium, ranging between 57% and
83%.2 47 48 Moreover, a previous study reported that over
90% of delirium that is missed in the ED is also missed in
the hospital setting.2 Unrecognised delirium could have
led to delays in a diagnostic workup for delirium, delays in
initiating delirium interventions, a lack of appreciation for
severity of illness, and inappropriate admission to the
inpatient ward when a higher level of monitoring is
needed. The clinical importance of unrecognised delir-
ium has been highlighted by the Society of Academic
Emergency Medicine Geriatric Task Force, which identi-
fied cognitive assessments as one of three key quality mea-
sures for care given to older ED patients.49 Our findings
add to the growing literature supporting serial delirium
screening that begins in the ED.
The association between a longer duration of delirium

and poor outcomes has been well established in both
inpatient and critically ill cohorts.15 16 50 However, less is
known about outcomes associated with the timing of delir-
ium development and resolution. A prior study in older
medical inpatients found that patients whose delirium
resolved within 24 h had better outcomes than patients
whose delirium took longer to resolve.50 In our

exploratory analyses, patients with ED delirium (ie, day 1)
that resolved by hospital day 2 or 3 (ie, resolvers) had
similar outcomes as patients who were not delirious in the
ED. Specifically, none of the 14 resolvers were admitted to
the ICU or died, and the proportion of resolvers with a
downgrade in discharge status was similar to patients who
were not delirious from the ED through hospital day 3
(p>0.99; figure 3, see online supplementary table S3). In
contrast, patients who were not delirious in the ED but
transitioned into delirium on hospital day 2 or 3 (ie, newly
delirious) had rates of clinical deterioration and decline in
discharge status that were similar to patients who were per-
sistently delirious from the ED through hospital day 3
(p>0.4). Because these results were not adjusted for poten-
tial confounders, larger studies with multivariate analyses
are needed to confirm our findings.
Strengths of this study include the prospective assess-

ment of delirium across clinical settings and the prospect-
ive measurement of confounding risk factors for poor
outcomes using validated instruments (ie, prehospital cog-
nitive and functional status). Our study also has several lim-
itations. First, the CAM-ICU has moderate sensitivity for
detecting delirium in older ED patients when compared
with DSM-IV criteria, and the CAM-ICU has not been vali-
dated in older patients admitted to the inpatient ward.19

While a modified version of the CAM-ICU (ie, the Brief
Confusion Assessment Method) was recently found to be
80% sensitive and over 95% specific for diagnosing delir-
ium in older inpatients relative to DSM-IV criteria, some
delirious patients may have been misclassified as non-
delirious.51 In addition, delirium assessments were per-
formed once daily, and thus additional episodes of delir-
ium may have been missed due to its fluctuating nature.
However, these forms of misclassification would have likely
biased our findings towards the null and would have
underestimated the number of patients with delirium.
Second, our delirium assessments were limited to the first
3 days of hospitalisation, so we cannot comment on delir-
ium duration during the entire hospitalisation or incident
delirium occurring later in the hospitalisation. However, it
is remarkable that delirium status over such a short period
of time can still be predictive of poor outcomes. Third, the
number of outcome events in the cohort was small.
Therefore, adjustment for subgroups of prevalent/inci-
dent delirium and additional covariates was limited, and
the models may be subject to overfitting. However, evalua-
tions for model fit and specification were adequate, and
bootstrap validation yielded similar estimates. Fourth,
because this was an observational study, unmeasured con-
founders may bias our findings. For example, we did not
assess for prehospital depression, a potential confounder
of the relationship between delirium and poor outcomes,
nor iatrogenic causes of delirium after hospital admission
(eg, sedative, Foley catheter and restraint use). Fifth, we
excluded non-English speakers and enrolled patients from
7:00 to 19:00, Monday through Friday, which could have
affected our estimates of delirium prevalence and may
have introduced selection bias. Finally, this study was

Figure 3 Outcomes stratified by course of delirium (intensive

care unit).
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conducted at a single institution, which limits the general-
isability of the results. Notwithstanding these limitations,
our data raise some interesting questions about the timing
of delirium development and resolution, and clinical out-
comes associated with delirium during transitions in care
that should be further investigated. Future studies in
larger multicentre cohorts are needed to validate our find-
ings and to determine if delirium reduction improves
long-term outcomes.

CONCLUSION
Delirium during the first 3 days of hospitalisation is asso-
ciated with greater unanticipated ICU admission and
in-hospital mortality in older adults admitted to the
inpatient ward. Furthermore, delirium that persists from
the ED through early hospitalisation is associated with
discharge to higher level of care, hospice or death, even
after adjusting for age, severity of illness and baseline cog-
nitive impairment. These findings suggest the need for
serial delirium monitoring that begins in the ED to iden-
tify a population that is at high risk for poor short-term
outcomes and that may benefit from closer follow-up.

Prior presentations: Some of the results of this study have been previously
reported as abstracts at the American Thoracic Society International
Conference, May 2012, San Francisco, CA, and Society of Critical Care
Medicine Conference, January 2013, San Juan, Puerto Rico, USA.
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ONLINE SUPPLEMENT 

 
From ED to inpatient ward: delirium in older adults during early hospitalization and 
associated outcomes  
 
 
  



 
 
Table S1. Regression model of factors associated with ICU admission or in-hospital death  
 
Predictor Unadjusted OR p-value Adjusted OR p-value 

Ever delirious 10.21 (2.73 – 38.19) 0.001 8.07 (1.91 – 34.14)d 0.005 

Agea 1.91 (0.90 – 4.07) 0.09 1.20 (0.51 – 2.82) 0.68 

Charlson Comorbidity Index 1.05 (0.85 – 1.30) 0.65   

Rapid Emergency Medicine Score 1.25 (0.95 – 1.65) 0.12 1.11 (0.82 – 1.50) 0.50 
Pre-hospital dementiab 

(MIS/IQCODE)  1.23 (0.34 – 4.47) 0.76   

Pre-hospital impaired functional 
statusc 1.51 (0.37 – 6.21) 0.57   

Nursing home residence 1.77 (0.36 – 8.70) 0.48   
aOdds per 10 year increase in age 
bDefined as Memory Impairment Screen (MIS) <4 if the patient was not delirious in ED or Informant 
Questionnaire on Cognitive Decline in the Elderly (IQCODE)>3.38 if the patient was delirious 
cDefined as Katz ADL<4 
dBootstrapped OR 8.07 (95% CI 1.84 – 35.3, p=0.006) 
 
 
  



Table S2. Regression model of factors associated with decline in discharge status  
 
Predictor Unadjusted OR p-value Adjusted OR p-value 

Days of delirium     

0 days (reference)  (reference)  

1 day 0.55 (0.07 – 4.43) 0.58 0.44 (0.05 – 3.69)a 0.45 

2 days 2.85 (0.70 – 11.66) 0.14 2.29 (0.54 – 9.63)a 0.26 

3 days 7.61 (2.57 – 22.55) <0.001 4.70 (1.41 – 15.63)a 0.012 

Ageb 1.48 (0.99 – 2.20) 0.06 1.21 (0.77 – 1.90) 0.42 

Charlson Comorbidity Index 1.00 (0.51 – 1.96) 0.99   

Rapid Emergency Medicine Score 1.21 (1.03 – 1.41) 0.018 1.10 (0.92 – 1.31) 0.30 
Pre-hospital dementiac 

(MIS/IQCODE)  1.94 (0.99 – 3.82) 0.05 1.37 (0.65 – 2.91) 0.41 

Pre-hospital impaired functional 
statusd 1.76 (0.86 – 3.63) 0.12   

Nursing home residence 0.71 (0.24 – 2.13) 0.54   
aBootstrapped odds ratio for decline in discharge status: 1 day of delirium = OR 0.44 (95% CI 0.12 – 1.58, 
p=0.21); 2 days = OR 2.29 (95% CI 0.54 – 9.70, p=0.26); 3 days = OR 4.70 (95% CI 1.07 – 20.59, 
p=0.040) 
bOdds per 10 year increase in age 
cDefined as Memory Impairment Screen (MIS) <4 if the patient was not delirious in ED or Informant 
Questionnaire on Cognitive Decline in the Elderly (IQCODE)>3.38 if the patient was delirious 
dDefined as Katz ADL<4 
 
 
  



Supplemental Table S3. Outcomes associated with delirium during early hospitalization 
 

 
Not 

delirious 
(N=217) 

Delirium 
resolved 

(n=14) 

Newly 
delirious 

(n=9) 

Persistently 
delirious 

(n=15) 
P-

valuea  

Critical care consult, n (%) 14 (6) 1 (7) 2 (22) 6 (40) 0.001 
Length of stay( days) ,  
median [ IQR] 5 [3,7] 4 [3,7] 9 [6,10] 8 [5,14] 0.009 

Death (n=5) 2 (1) 0 (0) 2 (22) 1 (7) 0.007 

ICU admission (n=4) 1 (0.5) 0 (0) 1 (11) 2 (13) 0.005 

ICU admission or death 
(n=9) 3 (1.4) 0 (0) 3 (33) 3 (20) <0.001 

Discharge location, n (%)     <0.001 

Died 2 (1) 0 (0) 2 (22) 1 (7)  

Home 175 (80) 10 (71) 3 (33) 3 (20)  

Nursing home 29 (13) 3 (21) 2 (22) 8 (53)  

Hospice 2 (1) 1 (7) 0 (0) 3 (20)  

Other 12 (5) 0 (0) 0 (0) 0 (0)  
Decline in discharge status 
(n=40) 28 (13) 1 (7) 3 (33) 8 (53) 0.001 
aNot delirious vs delirium resolved p>0.4 for all outcomes; Newly delirious vs persistently delirious p>0.2 for all 
outcomes 
Definitions: Delirium resolved = delirious in ED and not delirious by hospital day (HD) 1; Newly delirious = not 
delirious in ED and delirious on HD 1 and/or HD 2; Persistently delirious = delirious from ED through HD 2 
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