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ABSTRACT

Background Delirium is common among seniors
discharged from the emergency department (ED)

and associated with increased risk of mortality. Prior
research has addressed mortality associated with seniors
discharged from the ED with delirium, however has
generally relied on data from one or a small number of
institutions and at single time points.

Objectives Analyse mortality rates among seniors
discharged from the ED with delirium up to 12 months at
the national level.

Design Retrospective cohort study.

Setting Analysed data from the Centers for Medicare &
Medicaid Services limited data sets for 2012—2013.
Participants Medicare fee-for-service beneficiaries aged
65 years or older discharged from the ED. We focused on
new incident cases of delirium, patients with any prior
claims for delirium, hospice claims or end-stage renal
disease were excluded. Sample size included 26 245
delirium claims, and a randomly selected sample of
262450 controls.

Outcome measures Mortality within 12 months after
discharge from the ED, excluding patients transferred or
admitted as inpatients.

Results Among all beneficiaries, 46 508 (16.1%) died
within 12 months, of which 39404 (15.0%) were in the non-
delirium (ie, control group) and 7104 (27.1%) were in the
delirium cohort, respectively. Mortality was strongest at 30
days with an adjusted HR of 4.82 (95% Cl 4.60 to 5.04). Over
time, delirium was consistently associated with increased
mortality risk compared with controls up to 12months (HR
2.07; 95% Cl 2.01 to 2.13). Covariates that affected mortality
included older age, comorbidity and presence of dementia.
Conclusions Our results demonstrate delirium is a
significant marker of mortality among seniors in the ED,
and mortality risk is most salient in the first 3 months
following an ED visit. Given the significant clinical and
financial implications, there is a need to increase delirium
screening and management within the ED to help identify
and treat this potentially fatal condition.

INTRODUCTION
The emergency department (ED) is often the
point of entry for seniors into the healthcare

Strengths and limitations of this study
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» This study included the entire Medicare population
aged 65 and older with outpatient claims in the USA,
over 5.8 million patients.

» We found that delirium is a significant marker of
mortality among seniors visiting the ED, and that
mortality risk is most prominent in the first three
months following an ED visit.

» A limitation of this study is that we could not control
for delirium severity or duration of illness prior to the
diagnosed event as this information was not avail-
able in the claims-level data used in our analysis.

system, and as such plays a unique role in
setting the trajectory of care for this rapidly
growing and often vulnerable segment of
the population. Thus, timely screening of
life-threatening conditions such as delirium
is critical in the ED.

Delirium is broadly defined as an acute
decline in attention and global cognitive
functioning,! which is common and often
fatal in older adults.” In the USA alone, of the
nearly 20 million older adults seen in the ED
each year,” approximately 8%-17% present
to the ED suffering from delirium.* Prior
research indicates that patients with delirium
have a 12-month mortality rate between 10%
and 26%,” which is comparable to patients
with sepsis or acute myocardial infraction.’
Additionally, the increased mortality risk for
patients with delirium in the ED has been
identified at multiple time points, specifically
at 3, 6 and 12 months.?®”

Furthermore, delirium is also costly and
management can be resource intensive. For
example, delirium is often associated with
increased length of stay among hospitalised
patients, may require use of restraints, seda-
tive medications or additional staffing (eg,

BM)

Israni J, et al. BMJ Open 2018;8:021258. doi:10.1136/bmjopen-2017-021258 1


http://bmjopen.bmj.com/
http://dx.doi.org/10.1136/bmjopen-2017-021258
http://dx.doi.org/10.1136/bmjopen-2017-021258
http://dx.doi.org/10.1136/bmjopen-2017-021258
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2017-021258&domain=pdf&date_stamp=2018-05-04
http://bmjopen.bmj.com/

Open Access 8

Outpatient ED Only
(n =9,623,630)

Patients < 65 years

______ | ESRD Patients (n = 3,494,756)

Delirium 3 months prior
(n =90,758)

(n = 337,198) -
/
Patients 2 65 years
(n =5,791,676)
Hospice 3 months prior
(n=223292) |7 ————
—————— >
/
Eligible Claims
(n = 5,477,626)
Delirium
(n = 26,245)

!

Control Group
(n =5,451,381)

\J

Randomised Control Group
(n = 262,450)

Figure 1 Flow chart for inclusion/exclusion criteria. ED, emergency department; ESRD, end-stage renal disease.

sitters) and generally linked to greater functional and
cognitive decline.®

Despite the growing body of research demonstrating
delirium is an independent predictor of mortality, as well
as increased costs, management of delirium in the ED
has not been well studied. In fact, some studies suggest
delirium goes undiagnosed by up to 80% of ED physi-
cians,” highlighting the magnitude of the missed oppor-
tunity to improve recognition and management of this
potentially fatal condition.

While prior research has addressed the mortality risk
associated with seniors discharged from the ED with
delirium, much of this research has relied on data from
a few, if not a single institution. Furthermore, previous
research has typically examined mortality at only
single points in time. Our work builds off this growing
body of literature by leveraging national claims data to
analyse mortality rates among seniors discharged from
the ED with delirium at multiple time points up to 12
months, with implications for screening and treatment
recommendations.

METHODS

Patient and public involvement

Patients or the public were not directly involved as the
analysis was conducted using US claims-level data.

Study design and data source

Our study was a retrospective analysis of all available
national claims-level data from 2012 to 2013. We analysed
data from the Centers for Medicare & Medicaid Services
(CMS) Research Data Assistance Center data set which
includes data for approximately 98% of the US popula-
tion aged 65 years and older.'” CMS data are one of the
richest sources of utilisation information nationally with
sizeable samples, documented procedures and diagnoses,
verified deaths, beneficiary demographic information
and revenue centre details. For our study, we used data
for each institutional and non-institutional claim type
with each record representing a beneficiary claim.

Inclusion/exclusion criteria
An ED-associated claim qualified as an index encounter
if it was the beneficiary’s initial ED outpatient-only claim

Israni J, et al. BMJ Open 2018;8:€021258. doi:10.1136/bmjopen-2017-021258

“ybuAdoo Aq parosioid 1sanb Aq £202 ‘82 12quaAoN uo /wod fwqg uadolway/:dny woly papeojumod ‘8T0Z AeN G U0 8G2T20-/T0Z-uadolwqg/oeTT 0T St paysiignd 1say :uado rNg


http://bmjopen.bmj.com/

8 Open Access

Table 1 Cohort characteristics

Characteristics Delirium Control (no delirium)
Total 26245 (100) 262450 (100)
Age
65-74 8723 (33.2) 106163 (40.4)
75-84 9500 (36.2) 96998 (37.0)
>85 8022 (30.6) 59272 (22.6)
Mean age 79 77
Gender
Female 16279 (62.1) 160421 (61.1)
Male 9966 (37.9) 102012 (38.8)
Race
Caucasian 22699 (86.5) 222177 (84.7)
African-American 2243 (8.5) 27328 (10.4)
Asian 345 (1.3) 3115 (1.2)
Hispanic 473 (1.8) 4683 (1.8)
Native American 134 (0.51) 1389 (0.53)
Other/unknown 281 (1.1) 2852 (1.1)

Charlson comorbidity scores

None (0)

Low (1-4)
Moderate (5-9)
High (10+)

Mean CClI score

12423 (47.3)
13182 (50.2)
595 (2.3)
45 (0.17)
4

Primary diagnosis (ICD-9 codes)

Infectious diseases
(0-139)

Neoplasms (140-239)

Mental/neurological
(240-289)

Cardiovascular
(390-429)

Cerebrovascular
(430-459)

Respiratory (460-519)
Digestive (460-519)
Urogenital (580-629)

Musculoskeletal
(710-739)

Symptoms
(782-789)

Injuries (790-799)

Il defined, skin or
missing (680-709)

Endocrine (240-289)
Mortality

30days

90days

6 months

12months

252 (1.0)

93 (0.4)
4651 (17.7)

1396 (5.3)
1117 (4.3)

794 (3.0)
312(1.2)
1552 (5.9)
412 (1.6)

1803 (6.9)

151 (0.6)
58 (0.2)

1463 (5.6)

3129 (11.9)
4251 (16.2)
5364 (20.4)
7104 (27.1)

113743 (43.3)
141832 (54.0)
6553 (2.5)
305 (0.12)
6

2235 (0.9)

926 (0.4)
8547 (3.3)

17038 (6.5)
7814 (3.0)

15802 (6.0)
13927 (5.3)
14509 (5.5)
19779 (7.5)

60126 (22.9)

1593 (0.6)
5299 (2.0)

10788 (4.1)

7649 (2.9)
15267 (5.8)
24453 (9.3)
39404 (15.0)

CCl, Charlson Comorbidity Index; ICD-9, International

Classification of Diseases Ninth Revision.

during the study period and if the claim had subsequent
claims-level data available for 3months before and 12
months after index encounter (15 months of available
data in total). The 3-month control period prior to
index ED encounter was used to exclude beneficiaries
with any prior claims for delirium, hospice claims or
end-stage renal disease (ESRD) to reduce the potential
confounding nature of these factors and to focus largely
on new incident cases of delirium. We excluded patients
with ESRD from our sample population as prior litera-
ture suggests claims data for ESRD are often incompletely
documented or not tracked in the Medicare data system
with as much rigour as the general Medicare popula-
tion."" Index encounters that resulted in observation or
an inpatient stay were also excluded due to likelihood
that these cases may represent higher acuity conditions.
Once exclusion criteria were applied, we removed a total
of 3 808 806 claims (90758 delirium, 223 292 hospice
and 3 494 756 ESRD claims) leaving us with a total of
5 477 626 claims for our analyses. See figure 1 for a
flow chart showing application of the inclusion/exclu-
sion criteria.

Cohort selection

Of the 5 477 626 claims, we focused our analyses on two
cohorts: a delirium cohort, and a control group of bene-
ficiaries without delirium. The groups were constructed
as follows:

Delirium cohort

Of the 5 477 626 eligible claims, delirium was identi-
fied based on presence of a qualifying outpatient diag-
nosis claim that included International Classification of
Diseases Ninth Revision (ICD-9) codes (293.0, 290.41,
293.89, 780.09, 292.81, 300.11, 290.11, 290.3, 293.1, and
categories 308, and 584-586) (see online supplementary
appendix 1 for a more detailed description of codes). We
limited delirium diagnoses to claims where at least one of
these ICD-9 codes was documented at least once within
any diagnosis, at which point the claim was flagged as a
delirium encounter. We identified a total of 25980 bene-
ficiaries with qualifying index encounters and a total of
26245 delirium claims.

Control cohort

The control group consisted of beneficiaries with no
delirium diagnosis present. Of the eligible 5 477 626
claims for our analyses, 5 451 381 qualifying index ED
claims were eligible for the control group after selection
of the delirium cohort from the eligible claims. Consid-
ering the size of our control group, we randomly selected
from the 5 451 381 potential control beneficiaries using
a 10:1 ratio following prior research on recommended
statistical practice based on simulation studies of a
minimum of 10 events per variable.'” Following random
selection, our control group included a total of 251971
beneficiaries and a total of 262450 claims.
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Table 2 Cox proportional HRs in intervals to 12-month mortality

Mortality rate Variable Univariate Multivariate
30days Delirium/control 4.35% (4.17 to 4.54) 4.82* (4.60 to 5.04)
Age 1.06 (1.05 to 1.06) 1.06™ (1.05 to 1.06)
Male/female 0.72* (0.69 to 0.74) 0.70* (0.67 to 0.73)
CClI 1.29% (0.77 to 1.28) 1.30* (1.29 to 1.31)
Dementia 1.84* (1.75 to 1.94) 1.44* (1.35 to 1.53)
Deliriumtdementia - 0.41* (0.36 to 0.45)
90days Delirium/control 3.02* (2.14 to0 2.30) 3.27* (3.15 to0 3.40)
Age 1.06* (1.05 to 1.06) 1.06* (1.05 to 1.06)
Male/female 0.74* (0.72 t0 0.76) 0.72* (0.70 to 0.75)
CCl 1.32* (1.31t0 1.32) 1.32* (1.31 t0 1.33)
Dementia 2.12* (2.04 to 2.20) 1.58* (1.51 to 1.65)
Deliriumtdementia - 0.48* (0.44 to 0.52)
6 months Delirium/control 2.42* (2.35 t0 2.49) 2.55* (2.47 to0 2.64)
Age 1.06 (1.05 to 1.06) 1.06™ (1.05 to 1.06)
Male/female 0.76* (0.74 t0 0.78) 0.73* (0.71 to 0.75)
CCl 1.31* (1.30 to 1.31) 1.31* (1.31 t0 1.32)
Dementia 2.25* (2.18 to 2.31) 1.64* (1.58 to 1.70)
Deliriumtdementia - 0.53* (0.49 to 0.57)
12months Delirium/control 2.02* (1.96 to 2.07) 2.07* (2.01 t0 2.13)
Age 1.06 (1.05 to 1.06) 1.06™ (1.05 to 1.06)
Male/female 0.76* (0.75t0 0.78) 0.73*(0.71 t0 0.74)
CClI 1.30* (1.29 to 1.31) 1.30* (1.29 to 1.31)
Dementia 2.28% (2.23 t0 2.34) 1.62* (1.57 to 1.66)
( )

Deliriumtdementia

- 0.60" (0.56 to 0.64

Data are HRs for univariate and multivariate for time periods to 1-year mortality rate (95% Cl).
Of 277951 patients, 46508 died (16.7%) in both groups, of which 39404 (15.0%) were in the control group (no delirium) and 7104 (27.1%)

were in the delirium cohort, respectively.
*P<0.001.

tIndicates interaction.

CCl, Charlson Comorbidity Index.

Mortality

Mortality was flagged for all individuals who died within
12months from index encounter and flagged only if the
death date was verified at 30 days, 90 days, 6 months and
12 months. The total number of deaths recorded for
the delirium and control groups at 12 months was 7104
(27.1%) and 39404 (15.0%), respectively. See table 1 for
mortality rate by death date.

Statistical analysis

Our analyses focused on two primary areas: (1) the role
of delirium as an independent predictor for mortality;
and (2) identifying the effect of covariates (age, gender,
dementia and Charlson Comorbidity Index (CCI)) on
mortality.

We first compared the two cohorts using independent
groups t-test and y* test for quantitative and categor-
ical variables and found significant differences between
the cohorts with respect to demographic and clinical
measures. Members of the delirium cohort were more

likely than controls to be older (mean age: 79 vs 77),
more likely to have a lower level of illness and severity
burden (mean CCI: 4 vs 6)'* and more likely to have a
primary diagnosis of mental/neurological clinical classifi-
cation. The cohorts did not differ with respect to gender
or ethnicity as both cohorts’ members were more likely to
be Caucasian women (see table 1).

Time 0 was defined as date of index encounter and days
between death date and index encounter was calculated
for the model. In addition, beneficiaries were censored
at the end of the 12-month follow-up period if death did
not occur or no subsequent claims, whichever occurred
earlier. We then used the exponential model for the
survival time distribution to estimate yearly mortality rates
for the delirium and control cohort using an unadjusted
Kaplan-Meier survival curve. In addition, a score test
(univariate Cox proportional hazards model) was used
as a comparison to the unadjusted Kaplan-Meier survival

curves.M
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Figure 2 Kaplan-Meier survival curves. Assessing changes over time in the unadjusted effect of delirium on mortality in
comparison to the control group (no delirium). The dotted line represents patients with delirium and when compared with the
control group the survival rate decreased rapidly during the first 30 days after the index visit and continued to decline slowly.

Additionally, to adjust for possible prognostic factors of
delirium on mortality, we used a multivariable Cox propor-
tional hazards model with the following covariates: age,
gender, dementia and comorbidity (as defined by CCI). To
address the potential interaction of delirium on mortality
based on these characteristics, we evaluated all covariates
in the multivariable Cox model, and then selected statisti-
cally significant interactions for further testing. In addition,
to confirm results we reran these analyses using multiple
randomly selected samples from within the control group
and found no statistically significant differences.

RESULTS

During the 12-month study period 288695 claims were
included in our analysis sample, of which 26 245 comprised
the delirium cohort and 262450 control claims. Benefi-
ciaries were largely similar with respect to gender, and
primary diagnosis distributions, however when evalu-
ating comorbidity scores, beneficiaries had higher scores
in the control group suggesting higher risk of mortality
(see table 1). Among all beneficiaries, 46508 (16.1%)
died within 12 months, of which 39404 (15.0%) were in
the non-delirium (ie, control group) and 7104 (27.1%)
were in the delirium cohort, respectively. In the delirium
cohort, Kaplan-Meier survival curves decreased rapidly
during the first 30 days after the index visit and thereafter
continued to decline at a slower pace in comparison to
the control group. At 30 days after index visit, the survival
rate for beneficiaries with delirium was 88.2%, while the
control group had a survival rate of 97.6%.

Results from the univariate and multivariate Cox
proportional hazards model for 30 days, 90 days, 6 months
and 12months are reported in table 2. Our unadjusted
results for delirium and mortality were strongest at 30 days
as illustrated in the Kaplan-Meier survival curve (HR 4.35;

95% CI 4.17 to 4.54) (see figure 2). Even after adjusting
for covariates, delirium was still independently associ-
ated with approximately a fivefold increase in mortality
during the 30-day follow-up period (HR 4.82; 95% CI 4.60
to 5.04). Over time from index ED encounter, delirium
was still consistently associated with an increased risk of
mortality compared with the control group. However,
mortality risk (while still significant) did decrease over
time until 12months (HR 2.07; 95% CI 2.01-2.13).

Other covariates that affected mortality rate included
older age and higher comorbidity scores. However,
women with delirium had a decreased risk of mortality
compared with men with delirium (HR 0.73; 95% CI 0.71
to 0.74) at 12months (see table 2).

The presence of dementia, on the other hand, had a
stronger association in the univariate model, however
our adjusted multivariate model indicated dementia was
not a significant predictor of mortality and instead asso-
ciated with a significant protective effect on mortality.
This protective effect is demonstrated by the significant
statistical interaction between delirium and dementia
(p=0.001) while adjusting for covariates (HR 0.60; 95% CI
0.56 to 0.64).

DISCUSSION
Our study found thatdeliriumis an independent predictor
of mortality among ED patients diagnosed with delirium
in the ED compared with ED patients without delirium,
even after adjusting for confounding factors such as age,
gender, comorbidity and dementia. While delirium had
a strong effect on mortality during the entire 12-month
follow-up period, the strongest association was at 30 days
following index ED visit.

Generally, our findings are consistent with prior
research examining delirium and mortality risk. For
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example, Inouye et al observed that patients with
delirium discharged from the ED had a significantly
higher mortality risk at 3months compared with a
comparable control group (14% vs 8%), and we found
similar unadjusted results at 3months (16% vs 6%).
Similarly, our findings report a twofold mortality risk for
patients with delirium at 12months following an ED visit
(HR 2.07; 95% CI 2.01 to 2.13) in line with McCusker
et al's (HR 2.11; 95% CI 1.18 to 3.77), after adjusting for
covariates. However, our results indicate a higher risk
of mortality compared with prior research at 6 months,
as Han et al found seniors to be 1.7 times more likely to
be at risk for mortality (HR 1.72; 95% CI 1.04 to 2.86),
compared with our study which found the risk to be over
2.5 times more likely at 6months (HR 2.55; 95% CI 2.47
to 2.64). In addition, our findings are also consistent with
prior research on delirium as an independent indicator
for mortality in the inpatient setting.” For instance, past
studies report a twofold increase in mortality risk among
patients with delirium, and our results point to a similar
twofold increase in mortality during 12-month follow-up.

Our findings are also in line with prior research high-
lighting the role of dementia superimposed on delirium
and its protective effect on mortality.” Others have theo-
rised as to why this is the case, however further research
is needed in distinguishing acute behavioural changes of
delirium with the longer term changes associated with
dementia to properly evaluate its impact. One reason may
be that delirium may be harder to distinguish in patients
with dementia, leading to misclassification in claims
data. Further research is needed in distinguishing acute
behavioural changes of delirium with the longer term
changes associated with dementia and the proper
screening and measurements.

Given the clinical as well as cost implications, our results
call for an increase in screening and management of
delirium in the ED. A practical first step is through imple-
mentation of a validated delirium screening tool into
the ED clinical workflow. Since the majority of patients
with delirium have a clinically subtle presentation, it is
often missed by providers, which is likely to be the case
in a busy ED. While multiple resources exist for delirium
screening, the most widely used in the inpatient setting
is the Confusion Assessment Method (CAM). The brief
CAM (b-CAM) is a modified and validated screening tool
for delirium and is one of, if not the only instrument
validated for use in the ED setting.'” '® The b-CAM takes
less than 2min to perform, is highly reliable, easy to
use and requires minimal training, all of which make it
an ideal instrument for an ED.'” While other validated
screening instruments are available such as the Delirium
Rating Scale, the Nurses Delirium Screening Checklist,
or the 4As test, many of these tools were not designed for
use in the ED and either require specialised training or
more time to complete than is often available in an ED
encounter."

A growing number of EDs specialising in geriatric care
(ie, geriatric EDs) are already incorporating delirium

protocols and screening instruments into their ED work-
flow. In fact, the geriatric ED guidelines, endorsed by
leading professional societies in emergency medicine,
nursing and geriatrics, identify delirium screening, and
specifically the b-CAM as a recommended screening
instrument for use in the EDs. The Society for Academic
Emergency Medicine has even recommended delirium
screening as a key quality indicator for geriatric emer-
gency care underscoring the importance of detection and
management of delirium in the ED.? "

While screening for delirium is an important first step,
screening alone is insufficient and must be followed by
clinical intervention to be effective. Based on screening
results, decreased use of psychoactive medication or
other non-pharmacologic approaches such as increased
mobilisation (ie, reduced of physical restraints, bladder
catheters), and reorienting the patient through cognitive
stimulation are examples of interventions used in the
inpatient setting that may also be appropriate for the ED.”
While it remains unclear whether instruments such as the
b-CAM or follow-up interventions used in the inpatient
setting are associated with reduced mortality risk in the
ED, incorporating a delirium instrument into ED work-
flows represents an important first step to more reliably
detect delirium in the ED. Future research will then need
to address the most effective screening and treatment
protocols.

Limitations

Our study used national claims-level data, which poses
several limitations. The date of claims submission does
not necessarily reflect date of service, however these
differences are often considered marginal. Additionally,
claims data lack information on severity and duration of
illness prior to the diagnosed event. While we attempted
to address this issue by including a 3-month control
period prior to qualifying index encounters and focusing
on outpatient claims only, this still did not address the
severity of delirium, which is likely to impact mortality
risk.

Furthermore, we identified 26 245 (0.35%) patients 265
with delirium, which is lower compared with rates of
delirium in the ED widely reported in literature, which
ranges anywhere from 3.6% to 35% with a mean of
17.5%.*? Our lower incidence of delirium based on avail-
able claims may reflect a failure to diagnose, failure to
code or a lower rate of patients with delirium in EDs. This
potential absence of delirium diagnoses from a national
claims database may limit the generalisability of our find-
ings in helping capture the true impact of delirium on
mortality.

CONCLUSIONS

Our study of national claims-level data demonstrates
that delirium is a significant marker of mortality among
seniors visiting the ED, and that mortality risk is most
prominent in the first 3months following an ED visit.
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2.

Given the significant clinical as well as financial implica-
tions associated with seniors discharged from the ED with
delirium, there is a need to increase delirium screening
and management within the ED to help identify and treat
underlying conditions. Specifically, future research is
needed to focus on implementation and dissemination of
existing delirium protocols (ie, screening and follow-up
interventions) for the ED and whether doing so helps
reduce mortality risk in seniors discharged from the ED
with this fatal and potentially avoidable condition.
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