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OBJECTIVES: Impaired arousal signifies underlying brain
dysfunction, but its clinical significance outside the inten-
sive care unit remains unclear. We sought to determine if
impaired arousal at initial presentation was associated with
higher 6-month mortality and if this relationship existed in
the absence of delirium.

DESIGN: Prospective cohort study.

SETTING: An emergency department located within an aca-
demic, tertiary care hospital.

PARTICIPANTS: A total of 1084 noncomatose patients who
were aged 65 years or older.

MEASUREMENTS: The Richmond Agitation-Sedation
Scale (RASS) is a 10-second arousal scale; a score of 0
indicates normal arousal. Cox proportional hazard regres-
sion was performed adjusting for patient characteristics,
admission status, and psychoactive medication administra-
tion. To determine if impaired arousal in the absence of
delirium was associated with 6-month mortality, Cox pro-

portional hazard regression was performed in a subset of
406 patients who received a psychiatric assessment; the
inverse weighted propensity score method was used to
minimize residual confounding. Hazard ratios (HR) with their
95% confidence intervals (95% CI) were reported.

RESULTS: Patients with impaired arousal were 73% more
likely to die within 6 months (HR: 1.73, 95% CI: 1.21-2.49).
Even in the absence of delirium, patients with an abnormal
RASS were more likely to die within 6 months (HR: 2.20,
95% CI: 1.10-4.41).

CONCLUSION: Impaired arousal at initial presentation is an
independent predictor of death within 6 months in a diverse
group of acutely ill older patients, even in the absence of
delirium. Routine RASS assessment of arousal during clini-
cal care may be warranted as it correlates with prognosis.
Journal of Hospital Medicine 2014;9:772–778. VC 2014 Soci-
ety of Hospital Medicine

Arousal is defined as the patient’s overall level of
responsiveness to the environment. Its assessment is
standard of care in most intensive care units (ICUs) to
monitor depth of sedation and underlying brain dys-
function. There has been recent interest in expanding
the role of arousal assessment beyond the ICU. Specif-
ically, the Veterans Affairs Delirium Working Group
proposed that simple arousal assessment be a vital
sign to quantify underlying brain dysfunction.1 The
rationale is that impaired arousal is closely linked
with delirium,2 and is an integral component of multi-
ple delirium assessments.3–5 Chester et al. observed

that the presence of impaired arousal was 64% sensi-
tive and 93% specific for delirium diagnosed by a psy-
chiatrist.2 Delirium is an under-recognized public
health problem that affects up to 25% of older hospi-
talized patients,6,7 is associated with a multitude of
adverse outcomes such as death and accelerated cogni-
tive decline,8 and costs the US healthcare system an
excess of $152 billion dollars.9

Most delirium assessments require the patient to
undergo additional cognitive testing. The assessment
of arousal, however, requires the rater to merely
observe the patient during routine clinical care and
can be easily integrated into the clinical workflow.10

Because of its simplicity and brevity, assessing arousal
alone using validated scales such as the Richmond
Agitation-Sedation Scale (RASS) may be a more
appealing alternative to traditional, more complex
delirium screening in the acute care setting. Its clinical
utility would be further strengthened if impaired
arousal was also associated with mortality, and con-
ferred risk even in the absence of delirium. As a result,
we sought to determine if impaired arousal at initial
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presentation in older acutely ill patients predicted 6-
month mortality and whether this relationship was
present in the absence of delirium.

METHODS
Design Overview

We performed a planned secondary analysis of 2 pro-
spective cohorts that enrolled patients from May 2007
to August 2008 between 8 AM and 10 PM during the
weekdays, and July 2009 to February 2012 between 8
AM and 4 PM during the weekdays. The first cohort
was designed to evaluate the relationship between
delirium and patient outcomes.11,12 The second cohort
was used to validate brief delirium assessments using
a psychiatrist’s assessment as the reference stand-
ard.5,13 The local institutional review board approved
these studies.

Setting and Participants

These studies were conducted in an urban emergency
department located within an academic, tertiary care
hospital with over 57,000 visits annually. Patients
were included if they were 65 years or older and in
the emergency department for <12 hours at the time
of enrollment. The 12-hour cutoff was used to include
patients who presented to the emergency department
in the evening and early morning hours. Patients were
excluded if they were previously enrolled, non-English
speaking, comatose, or were nonverbal and unable to
follow simple commands prior to the acute illness.
Because the July 2009 to February 2012 cohort was
designed to validate delirium assessments with audi-
tory and visual components, patients were also
excluded if they were deaf or blind.

Measurement of Arousal

RASS is an arousal scale commonly used in ICUs to
assess depth of sedation and ranges from 25 (unar-
ousable) to 14 (combative); 0 represents normal
arousal.10,14 The RASS simply requires the rater to
observe the patient during their routine interactions
and does not require any additional cognitive testing.
The RASS terms “sedation” was modified to
“drowsy” (Table 1), because we wanted to capture
impaired arousal regardless of sedation administra-
tion. We did not use the modified RASS (mRASS) pro-
posed by the Veteran’s Affairs Delirium Working
Group, because it was published after data collection
began.1 The mRASS is very similar to the RASS,
except it also incorporates a very informal inattention
assessment. The RASS was ascertained by research
assistants who were college students and graduates,
and emergency medical technician basics and para-
medics. The principal investigator gave them a 5-
minute didactic lecture about the RASS and observed
them perform the RASS in at least 5 patients prior to
the start of the study. Inter-rater reliability between
trained research assistants and a physician was

assessed for 456 (42.0%) patients of the study sample.
The weighted kappa of the RASS was 0.61, indicating
very good inter-rater reliability. Because the 81.7% of
patients with impaired arousal had a RASS of 21, the
RASS dichotomized as normal (RASS 5 0) or impaired
(RASS other than 0).

Death Ascertainment

Death within 6 months was ascertained using the fol-
lowing algorithm: (1) The electronic medical record
was searched to determine the patient’s death status.
(2) Patients who had a documented emergency depart-
ment visit, outpatient clinic visit, or hospitalization
after 6 months were considered to be alive at 6
months. (3) For the remaining patients, date of death
was searched in the Social Security Death Index
(SSDI). (4) Patients without a death recorded in the
SSDI 1 year after the index visit was considered to be
alive at 6 months. Nine hundred thirty-one (85.9%)
out of 1084 patients had a recorded death in the med-
ical record or SSDI, or had an emergency department
or hospital visit documented in their record 6 months
after the index visit.

Additional Variables Collected

Patients were considered to have dementia if they had:
(1) documented dementia in the medical record, (2) a
short form Informant Questionnaire on Cognitive
Decline in the Elderly score (IQCODE) greater than
3.38,15 or (3) prescribed cholinesterase inhibitors prior
to admission. The short form IQCODE is an informant
questionnaire with 16 items; a cutoff of 3.38 out of
5.00 is 79% sensitive and 82% specific for dementia.16

Premorbid functional status was determined by the
Katz Activities of Daily Living (Katz ADL) and ranges
from 0 (completely dependent) to 6 (completely inde-
pendent).17 Patients with a score <5 were considered to
be functionally dependent. Both the IQCODE and Katz

TABLE 1. Richmond Agitation-Sedation Scale

Score Term Description

14 Combative Overtly combative, violent, immediate danger to staff
13 Very agitated Pulls or removes tube(s) or catheter(s), aggressive
12 Agitated Frequent nonpurposeful movement
11 Restless Anxious but movements not aggressive or vigorous
0 Alert and calm
21 Slight drowsy Not fully alert, but has sustained awakening (eye opening/

eye contact) to voice (>10 seconds)
22 Moderately drowsy Briefly awakens with eye contact to voice (<10 seconds)
23 Very drowsy Movement or eye opening to voice (but no eye contact)
24 Awakens to pain only No response to voice, but movement or eye opening

to physical stimulation
25 Unarousable No response to voice or physical stimulation

NOTE: The Richmond Agitation-Sedation Scale (RASS) is a brief (<10 seconds) arousal scale that was
developed by Sessler et al.10 The RASS is traditionally used in the intensive care unit to monitor depth of
sedation. The terms were modified to better reflect the patient’s level of arousal rather than sedation. A
RASS of 0 indicates normal level of arousal (awake and alert), whereas a RASS <0 indicates decreased
arousal, and a RASS >0 indicates increased arousal.
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ADL were prospectively collected in the emergency
department at the time of enrollment.

The Charlson Comorbidity Index was used to mea-
sure comorbid burden.18 The Acute Physiology Score
(APS) of the Acute Physiology and Chronic Health
Evaluation II score was used to quantify severity of ill-
ness.19 The Glasgow Coma Scale was not included in
the APS because it was not collected. Intravenous,
intramuscular, and oral benzodiazepine and opioids
given in the prehospital and emergency department
were also recorded. The Charlson Comorbidity Index,
APS, and benzodiazepine and opioid administration
were collected after patient enrollment using the elec-
tronic medical record.

Within 3 hours of the RASS, a subset of 406
patients was evaluated by a consultation-liaison psy-
chiatrist who determined the patient’s delirium status
using Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, Text Revision (DSM-IV-
TR) criteria.20 Details of their comprehensive assess-
ments have been described in a previous report.5

Statistical Analysis

Measures of central tendency and dispersion for con-
tinuous variables were reported as medians and inter-
quartile ranges. Categorical variables were reported as
proportions. For simple comparisons, Wilcoxon rank
sum tests were performed for continuous data, and v2

analyses or Fisher exact test were performed for cate-
gorical data. To evaluate the predictive validity of
impaired arousal on 6-month mortality, the cumula-
tive probability of survival was estimated within 6
months from the study enrollment date using the
Kaplan-Meier method. Cox proportional hazards
regression was performed to assess if impaired arousal
was independently associated with 6-month mortality
after adjusting for age, gender, nonwhite race, comor-
bidity burden (Charlson Comorbidity Index), severity
of illness (APS), dementia, functional dependence
(Katz ADL <5), nursing home residence, admission
status, and benzodiazepine or opioid medication
administration. Patients were censored at the end of 6
months. The selection of covariates was based upon
expert opinion and literature review. The number of
covariates used for the model was limited by the num-
ber of events to minimize overfitting; 1 df was allowed
for every 10 to 15 events.21 Because severity of illness,
psychoactive medication administration, and admis-
sion status might modify the relationship between 6-
month mortality and impaired arousal, 2-way interac-
tion terms were incorporated. To maintain parsimony
and minimize overfitting and collinearity, nonsignifi-
cant interaction terms (P>0.20) were removed in the
final model.22 Hazard ratios (HR) with their 95%
confidence interval (95% CI) were reported.

To determine if arousal was associated with 6-
month mortality in the absence of delirium, we per-
formed another Cox proportional hazard regression in

a subset of 406 patients who received a psychiatrist
assessment. Six-month mortality was the dependent
variable, and the independent variable was a 3-level
categorical variable of different arousal/delirium com-
binations: (1) impaired arousal/delirium positive, (2)
impaired arousal/delirium negative, and (3) normal
arousal (with or without delirium). Because there
were only 8 patients who had normal arousal with
delirium, this group was collapsed into the normal
arousal without delirium group. Because there were
55 deaths, the number of covariates that could be
entered into the Cox proportional hazard regression
model was limited. We used the inverse weighted pro-
pensity score method to help minimize residual con-
founding.23 Traditional propensity score adjustment
could not be performed because there were 3 arousal/
delirium categories. Similar to propensity score adjust-
ment, inverse weighted propensity score method was
used to help balance the distribution of patient char-
acteristics among the exposure groups and also allow
adjustment for multiple confounders while minimizing
the degrees of freedom expended. A propensity score
was the probability of having a particular arousal/
delirium category based upon baseline patient charac-
teristics. Multinomial logistic regression was per-
formed to calculate the propensity score, and the
baseline covariates used were age, gender, nonwhite
race, comorbidity burden, severity of illness, dementia,
functional dependence, and nursing home residence.
For the Cox proportional hazard regression model,
each observation was weighted by the inverse of the
propensity score for their given arousal/delirium cate-
gory; propensity scores exceeding the 95th percentile
were trimmed to avoid overly influential weighting.
Benzodiazepine and opioid medications given in the
emergency department and admission status were
adjusted as covariates in the weighted Cox propor-
tional hazard regression model.

Nineteen patients (1.8%) had missing Katz ADL;
these missing values were imputed using multiple
imputation. The reliability of the final regression mod-
els were internally validated using the bootstrap
method.21 Two thousand sets of bootstrap samples
were generated by resampling the original data, and
the optimism was estimated to determine the degree
of overfitting.21 An optimism value >0.85 indicated
no evidence of substantial overfitting.21 Variance infla-
tion factors were used to check multicollinearity.
Schoenfeld residuals were also analyzed to determine
goodness-of-fit and assess for outliers. P values <0.05
were considered statistically significant. All statistical
analyses were performed using SAS version 9.4 (SAS
Institute, Cary, NC) and open source R statistical soft-
ware version 3.0.1 (http://www.r-project.org/).

RESULTS
A total of 1903 patients were screened, and 1084
patients met enrollment criteria (Figure 1). Of these,
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1051 (97.0%) were non-ICU patients. Patient charac-
teristics of this cohort can be seen in Table 2. Enrolled
patients and potentially eligible patients who pre-
sented to the emergency department during the enroll-
ment window were similar in age, gender, and
severity of illness, but enrolled patients were slightly
more likely to have a chief complaint of chest pain
and syncope (unpublished data).

Of those enrolled, 249 (23.0%) had an abnormal
RASS at initial presentation, and their distribution can
be seen in Figure 2. Within 6 months, patients with
an abnormal RASS were more likely to die compared
with patients with a RASS of 0 (23.7% vs 9.7%,
P< 0.001). The Kaplan-Meier survival curves for all
enrolled patients with impaired and normal RASS can
be seen in Figure 3; the survival curve declined more
slowly in patients with a normal RASS compared with
those with an abnormal RASS.

Using Cox proportional hazards regression, the rela-
tionship between an abnormal RASS at initial presen-
tation and 6-month mortality persisted (HR: 1.73,
95% CI: 1.21-2.49) after adjusting for age, sex, non-
white race, comorbidity burden, severity of illness,
dementia, functional dependence, nursing home resi-
dence, psychoactive medications given, and admission
status. The interaction between an abnormal RASS
and APS (severity of illness) had a P value of 0.52.
The interaction between an abnormal RASS and ben-
zodiazepine or opioid medication administration had
a P value of 0.38. The interaction between an abnor-
mal RASS and admission status had a P value of 0.57.
This indicated that severity of illness, psychoactive
medication administration, and admission status did
not modify the relationship between an abnormal
RASS and 6-month mortality.

We analyzed a subset of 406 patients who received a
psychiatrist’s assessment to determine if an abnormal
RASS was associated with 6-month mortality regardless
of delirium status using Cox proportional hazard
regression weighted by the inverse of the propensity

score. Patients with an abnormal RASS and no delirium
were significantly associated with higher mortality com-
pared to those with a normal RASS (HR: 2.20, 95% CI:
1.10-4.41). Patients with an abnormal RASS with delir-
ium also had an increased risk for 6-month mortality
(HR: 2.86, 95% CI: 1.29-6.34).

All regression models were internally validated.
There was no evidence of substantial overfitting or
collinearity. The Schoenfeld residuals for each model
were examined graphically and there was good model
fit overall, and no significant outliers were observed.

DISCUSSION
Vital sign measurements are a fundamental compo-
nent of patient care, and abnormalities can serve as

FIG. 1. Enrollment flow diagram. RASS, Richmond Agitation-Sedation

Scale. Patients who were non-verbal or unable to follow simple commands

prior to their acute illness were considered to have end-stage dementia.

TABLE 2. Patient Characteristics

Variables

Normal Arousal,

n 5 835

Impaired

Arousal,

n 5 249

P

Value

Median age, y (IQR) 74 (69–80) 75 (70–83) 0.005
Female gender 459 (55.0%) 132 (53.0%) 0.586
Nonwhite race 122 (14.6%) 51 (20.5%) 0.027
Residence <0.001

Home 752 (90.1%) 204 (81.9%)
Assisted living 29 (3.5%) 13 (5.2%)
Rehabilitation 8 (1.0%) 5 (2.0%)
Nursing home 42 (5.0%) 27 (10.8%)

Dementia* 175 (21.0%) 119 (47.8%) <0.001
Dependent† 120 (14.4%) 99 (39.8%) <0.001
Median Charlson (IQR)‡ 2 (1, 4) 3 (2, 5) <0.001
Median APS (IQR)§ 2 (1, 4) 2 (1, 5) <0.001
Primary complaint <0.001

Abdominal pain 45 (5.4%) 13 (5.2%)
Altered mental status 12 (1.4%) 36 (14.5%)
Chest pain 128 (15.3%) 31 (12.5%)
Disturbances of sensation 17 (2.0%) 2 (0.8%)
Dizziness 16 (1.9%) 2 (0.8%)
Fever 11 (1.3%) 7 (2.8%)
General illness, malaise 26 (3.1%) 5 (2.0%)
General weakness 68 (8.1%) 29 (11.7%)
Nausea/vomiting 29 (3.5%) 4 (1.6%)
Shortness of breath 85 (10.2%) 21 (8.4%)
Syncope 46 (5.5%) 10 (4.0%)
Trauma, multiple organs 19 (2.3%) 8 (3.2%)
Other 333 (39.9%) 81 (32.5%)

Benzodiazepines or opioid medications administration 188 (22.5%) 67 (26.9%) 0.152
Admitted to the hospital 478 (57.3%) 191 (76.7%) 0.002

Internal medicine 411 (86.0%) 153 (80.1%)
Surgery 38 (8.0%) 21 (11.0%)
Neurology 19 (4.0%) 13 (6.8%)
Psychiatry 1 (0.2%) 2 (1.1%)
Unknown/missing 9 (1.9%) 2 (1.1%)

Death within 6 months 81 (9.7%) 59 (23.7%) <0.001

NOTE: Patient characteristics and demographics of enrolled patients. Continuous and ordinal variables are
expressed in medians and interquartile (IQR) ranges. Categorical variables are expressed in absolute num-
bers and percentages. *Patient was considered to have dementia if it was documented in the medical
record, the patient was on home cholineresterase inhibitors, or had a short-form Informant Questionnaire on
Cognitive Decline in the Elderly >3.38. †Patients with a Katz Activities of Daily Living of <5 were considered
to be functionally dependent. There were 19 patients with missing Katz Activities of Daily Living scores.
‡Charlson index is a weighted scale used to measure comorbidity burden. Higher scores indicate higher
comorbidity burden. §The Acute Physiology Score (APS) of the Acute Physiology and Chronic Health Evalu-
ation II score was used quantify severity of illness. Glasgow Coma Scale was not incorporated in this score.
Higher scores indicate higher severity of illness.
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an early warning signal of the patient’s clinical deteri-
oration. However, traditional vital signs do not
include an assessment of the patient’s brain function.
Our chief finding is that impaired arousal at initial
presentation, as determined by the nonphysician
research staff, increased the risk of 6-month mortality
by 73% after adjusting for confounders in a diverse
group of acutely ill older patients. This relationship
existed regardless of severity of illness, administration
of psychoactive medications, and admission status.
Though impaired arousal is closely linked with delir-
ium,2,24 which is another well-known predictor of
mortality,11,25,26 the prognostic significance of
impaired arousal appeared to extend beyond delirium.
We observed that the relationship between 6-month
mortality and impaired arousal in the absence of delir-
ium was remarkably similar to that observed with
impaired arousal with delirium. Arousal can be
assessed for by simply observing the patient during
routine clinical care and can be performed by non-
physician and physician healthcare providers.
Its assessment should be performed and communi-
cated in conjunction with traditional vital sign
measurements in the emergency department and inpa-
tient settings.1

Most of the data linking impaired arousal to death
have been collected in the ICU. Coma, which repre-
sents the most severe form of depressed arousal, has
been shown to increase the likelihood of death regard-
less of underlying etiology.27–31 This includes patients
who have impaired arousal because they received sed-
ative medications during mechanical ventilation.32

Few studies have investigated the effect of impaired
arousal in a non-ICU patient population. Zuliani
et al. observed that impaired arousal was associated
with 30-day mortality, but their study was conducted

in 469 older stroke patients, limiting the study’s exter-
nal validity to a more general patient population.33

Our data advance the current stage of knowledge; we
observed a similar relationship between impaired
arousal and 6-month mortality in a much broader
clinical population who were predominantly not crit-
ically ill regardless of delirium status. Additionally,
most of our impaired arousal cohort had a RASS of
21, indicating that even subtle abnormalities por-
tended adverse outcomes.

In addition to long-term prognosis, the presence of
impaired arousal has immediate clinical implications.
Using arousal scales like the RASS can serve as a way
for healthcare providers to succinctly communicate
the patient’s mental status in a standardized manner
during transitions of care (eg, emergency physician to
inpatient team). Regardless of which clinical setting
they are in, older acutely ill patients with an impaired
arousal may also require close monitoring, especially
if the impairment is acute. Because of its close rela-
tionship with delirium, these patients likely have an
underlying acute medical illness that precipitated their
impaired arousal.

Understanding the true clinical significance of
impaired arousal in the absence of delirium requires
further study. Because of the fluctuating nature of
delirium, it is possible that these patients may have
initially been delirious and then became nondelirious
during the psychiatrist’s evaluation. Conversely, it is
also possible that these patients may have eventually

FIG. 2. Richmond Agitation-Sedation Scale (RASS) distribution among

enrolled patients. Distribution of RASS at initial presentation among 1084

acutely ill older patients, and of these, 1051 patients (97.0%) were non–inten-

sive care unit patients. The RASS is a widely used arousal scale that can be

performed during routine clinical care and takes <10 seconds to perform. A

RASS of 0 indicates normal level of arousal (awake and alert), whereas a

RASS of <0 indicates decreased arousal and a RASS of >0 indicates

increased arousal.

FIG. 3. Kaplan-Meier survival curves in acutely ill older patients with a normal

and impaired arousal at initial presentation over a 6-month period. Arousal was

assessed for using the Richmond Agitation-Sedation Scale (RASS). Patients

with impaired arousal were more likely to die compared to patients with normal

arousal (23.7% vs 9.7%) within 6 months. Using Cox proportional hazard

regression, patients with an abnormal RASS were 73% more likely to die within

6 months after adjusting for age, dementia, functional dependence, comorbid-

ity burden, severity of illness, hearing impairment, nursing home residence,

admission status, and administration of benzodiazepines/opioids medications.

Severity of illness (P 5 0.52), benzodiazepine/opioid medication administration

(P 5 0.38), and admission status (P 5 0.57) did not modify the relationship

between impaired arousal and 6-month mortality. Abbreviations: CI, confi-

dence interval.
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transitioned into delirium at later point in time; the
presence of impaired arousal alone may be a precursor
to delirium. Last, these patients may have had subsyn-
dromal delirium, which is defined as having 1 or more
delirium symptoms without ever meeting full DSM-
IV-TR criteria for delirium.34 Patients with subsyndro-
mal delirium have poorer outcomes, such as pro-
longed hospitalizations, and higher mortality than
patients without delirium symptoms.34

Additional studies are also needed to further clarify
the impact of impaired arousal on nonmortality out-
comes such as functional and cognitive decline. The
prognostic significance of serial arousal measurements
also requires further study. It is possible that patients
whose impaired arousal rapidly resolves after an inter-
vention may have better prognoses than those who
have persistent impairment. The measurement of
arousal may have additional clinical applications in
disease prognosis models. The presence of altered
mental status is incorporated in various disease-
specific risk scores such as the CURB-65 or Pneumo-
nia Severity Index for pneumonia,35,36 and the Pulmo-
nary Embolism Severity Index for pulmonary
embolism.37 However, the definition of altered mental
status is highly variable; it ranges from subjective
impressions that can be unreliable to formal cognitive
testing, which can be time consuming. Arousal scales
such as the RASS may allow for more feasible, reli-
able, and standardized assessment of mental status.
Future studies should investigate if incorporating the
RASS would improve the discrimination of these
disease-severity indices.

This study has several notable limitations. We
excluded patients with a RASS of 24 and 25, which
represented comatose patients. This exclusion, how-
ever, likely biased our findings toward the null. We
enrolled a convenience sample that may have intro-
duced selection bias. However, our enrolled cohort
was similar to all potentially eligible patients who
presented to the emergency department during the
study period. We also attempted to mitigate this
selection bias by using multivariable regression and
adjusting for factors that may have confounded the
relationship between RASS and 6-month mortality.
This study was performed at a single, urban, aca-
demic hospital and enrolled patients who were aged
65 years and older. Our findings may not be general-
izable to other settings and to those who are under
65 years of age. Because 406 patients received a psy-
chiatric evaluation, this limited the number of covari-
ates that could be incorporated into the multivariable
model to evaluate if impaired arousal in the absence
of delirium is associated with 6-month mortality. To
minimize residual confounding, we used the inverse
weighted propensity score, but we acknowledge that
this bias may still exist. Larger studies are needed to
clarify the relationships between arousal, delirium,
and mortality.

CONCLUSION
In conclusion, impaired arousal at initial presentation
is an independent predictor for 6-month mortality in a
diverse group of acutely ill older patients, and this
risk appears to be present even in the absence of delir-
ium. Because of its ease of use and prognostic signifi-
cance, it may be a useful vital sign for underlying
brain dysfunction. Routine standardized assessment
and communication of arousal during routine clinical
care may be warranted.
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