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Abstract

Purpose: Timely recognition of critical illness is associated with improved outcomes, but is
dependent on accurate triage, which is affected by system factors such as workload and staffing.
We sought to first study the effect of delayed recognition on patient outcomes after controlling for
system factors and then to identify potential predictors of delayed recognition.

Methods: We conducted a retrospective cohort study of Emergency Department (ED) patients
admitted to the Intensive Care Unit (ICU) directly from the ED or within 48 hours of

ED departure. Cohort characteristics were obtained through electronic and standardized chart
abstraction. Operational metrics to estimate ED workload and volume using census data were
matched to patients’ ED stays. Delayed recognition of critical illness was defined as an absence

of an ICU consult in the ED or declination of ICU admission by the ICU team. We employed
entropy-balanced multivariate models to examine the association between delayed recognition and
development of persistent organ dysfunction and/or death by hospitalization day 28 (POD+D), and
multivariable regression modeling to identify factors associated with delayed recognition.

Results: Increased POD+D was seen for those with delayed recognition (OR 1.82, 95% ClI
1.13-2.92). When the delayed recognition was by the ICU team, the patient was 2.61 times more
likely to experience POD+D compared to those for whom an ICU consult was requested and were
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accepted for admission. Lower initial severity of illness score (OR 0.26, 95% CI 0.12-0.53) was
predictive of delayed recognition. The odds for delayed recognition decreased when ED workload
is higher (OR 0.45, 95% CI 0.23-0.89) compared to times with lower ED workload.

Conclusions: Increased POD+D is associated with delayed recognition. Patient and system
factors such as severity of illness and ED workload influence the odds of delayed recognition of
critical illness and need further exploration.
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Introduction

Timely recognition of critical illness with prompt ICU admission or transfer improves
survival, but this decision and process of ICU admission can be influenced by factors
such as resource availability at the time of presentation and staff workload.1~3 Delays in
ICU admission have been associated with increased risk of mortality.#~/ Patients admitted
directly from the ED to the ICU have also been shown to have decreased 30-day mortality
compared to patients admitted to the ICU within 24 hours of ward admission.®

The location from which the patient is triaged to the ICU also have a profound impact not
only on patient outcomes, but also on resource utilization in the ED and medical wards, as
these locations are less likely to be staffed to care for critically ill patients.9-11 Given these
limited resources to care for critically ill patients in the ED and wards, poorer outcomes for
transferred ICU patients may be attributable in part to resource and staffing constraints in the
pre-1CU setting.12:13 These system factors, including ED capacity strain and workload and
hospital volume and staffing ratios not matched to an ICU setting can have a negative impact
on patients’ morbidity and mortality.14-16 Similarly, ICU workload and capacity strain may
also contribute, as excessive patient volume can compromise efficient throughput and the
ICU team’s assistance with off-site critically ill patients.17~20 As ICU beds and staff are
finite resources, appropriate recognition of critical illness and allocation of these resources
through triage is essential.21:22

While delays in ICU transfer have been shown to have a negative impact on outcome,? the
impact of delayed recognition of a patient’s critically ill status, after accounting for system
factors affecting resource availability, is not fully described. We seek to assess the effect

of delayed recognition on patient outcomes, adjusting for both patient and system factors.
We then explore the contribution of patient and system factors on the likelihood for delayed
recognition to identify future areas for improvement and intervention. We hypothesize that
delayed recognition of critical illness increases the odds of adverse patient outcomes despite
controlling for patient and system factors. Our secondary hypothesis is that the odds of
delayed recognition increase as ED crowding and workload increase, contributing to the
adverse patient outcomes.
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Methods
Study Setting and Population

The cohort included patients from a single, academic, urban, 1,134 bed-tertiary care center
in New York City with an ED serving an average of 300 visits a day and more than 100,000
visits annually with an average of 300 visits per day. In this 61-bed unit, there isa 5

bed resuscitation bay dedicated the care and monitoring of high acuity patients, those that
decompensate while undergoing work up in other parts of the ED, and those designated for
and boarding prior to ICU admission. This area is staffed by an ED attending physician.

a second year resident, and a 1:3 nursing ratio. The ED team with recommendations and
assistance from the ICU team manages the patients in this area until the patient arrives in
the ICU. The medical ICU is a 14-bed closed unit, operating at a 91% average occupancy
(average census 12.8) with a 1:2 nurse-to-patient ratio. There are also 5 other units (surgical,
cardiac, 2 cardiothoracic, and neurosurgical) with 68 additional beds (average census of
57.0) that may serve as overflow units for MICU patients when there is no MICU bed
available.

During the study period, the ED team initiated all ICU consults, which were initially

seen by a Pulmonary and Critical Care Medicine (PCCM) fellow and a PCCM attending
physician. All ICU triage decisions were communicated in-person with the bedside ED
team with additional treatment recommendations as needed. For patients already admitted
to an inpatient team, requests for ICU transfer were initiated by the primary medical team,
consisting of medical housestaff and hospitalist attending physicians, with a consult and
associated decision for admission given by the ICU team.

The patient cohort includes all adult ED patients (age 18 years and older) who were admitted
to the Medical ICU directly from the ED or within 48 hours of ED departure to the inpatient
setting, over a 21 month period from October 01, 2013 to June 30, 2015. The cohort was
limited to those admitted to the ICU within 48 hours of ED departure to the inpatient setting
to minimize confounding by inpatient hospital management or new disease processes.?3

Study Design and Measurements

This retrospective cohort study of critically ill ED patients included data queried from
electronic health records (EHR) clinical data, operational metrics, and hourly census
obtained through the institution’s Data Warehouse. Electronic data capture was validated
and further expanded with standardized EHR chart abstraction by trained reviewers. The
timing and triage decisions for requests for ICU admission were collected from a structured
internal record of Medical ICU consults logged by the fellow physicians at the time of
consult request and completion (See Table Al in Online Appendix for consult log template
and data abstraction tool).?

The primary outcome was a composite measure of in-hospital morbidity or mortality: the
presence of persistent organ dysfunction or death (POD+D), defined as in-hospital mortality,
including discharge to a hospice facility/service, persistent use of vasopressors, the use

of new dialysis, or the continued use of invasive mechanical ventilation, by day 28 of
hospitalization.24 The primary predictor of interest was delayed recognition of critically ill

J Intensive Care Med. Author manuscript; available in PMC 2022 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Goel et al.

Page 4

patients defined as either a) those patients for whom an ICU consult for admission was not
requested by the ED team, or b) those patients who were declined for ICU admission by the
ICU team.

Covariates of interest included patient characteristics such as age, gender, race/ethnicity,
insurance, pre-hospital location (nursing facility/hospital vs. home), severity of illness
calculation using the Mortality Probability Model 111 scores on ICU admission (MPM;-
111),2> primary admission critical care diagnosis categories grouped according to the Society
for Critical Care Medicine Diagnosis Model,26 any care limitations on admission (no care
limitations vs. any care limitations), and ED shift at time of arrival (Night vs. Day).

Other key covariates included system factors, specifically ED workload and ED and ICU
capacity strain.2’ To approximate ED workload experienced during a specific patient visit,
ED-specific measures of resource availability and strain were averaged over each patient’s
ED stay.2” These included continuous measurements of ED census, the number of critically
ill patients, the percentage of active ED patients (those undergoing initial workup and
resuscitation, before disposition is determined), and the percentage of higher intensity
patients (defined as those requiring eventual inpatient admission) (See Table A2 in Online
Appendix). ICU-specific measures included timing of ICU consult (Day vs. Night shift),
Medical ICU capacity (presence of bed availability at the time of consult), and census in
other ICUs at the time of consult. As both the ED resuscitation bay (location of critically ill
ED patients) and the Medical ICU operate at greater than 90% occupancy on average, their
capacity was defined as categorical variables (full vs. one or more beds available).

This project was approved by the institutional review board at the study site under expedited
review procedure, with a waiver of informed consent.

Statistical Methods

Univariate and bivariate analysis was conducted on continuous and categorical variables.
MPMjg-I11, a continuous variable was log transformed. Comparison between groups using
chi-square, Wilcoxon Mann Whitney U, and independent t-tests were completed as
appropriate.

The primary analysis examined the association between POD+D and delayed recognition (as
defined), using entropy balancing to control for potential confounders. Entropy balancing
creates balanced samples in observational studies where the control group can be reweighted
to match covariates in the treatment group to reduce noise caused by these variables to less
than 1%.28:29 Variables that were significantly different by POD+D in bivariate analysis
were included in the entropy balance algorithm. Using the entropy-balanced samples,
multivariable logistic regression modeling was then used to determine the effect of delayed
recognition on POD+D. We also conducted an a priori stratified analysis of the effect of
delayed recognition by the ED vs. the ICU teams on POD+D.

To differentiate between delayed recognition and patient throughput delays, ED patients
experiencing prolonged boarding due to limited ICU bed availability after an ED-initiated
ICU consult and acceptance for ICU admission, were classified as having no delays in
critical illness recognition. Only those who remained in the ED without an ICU consult,
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those that were denied ICU admission by the ICU team, or those sent to the wards without
an ICU consult, that eventually needed an ICU within 48 hours were classified as delayed.
All of our models were adjusted for ED length-of-stay (LOS) or time to ICU admission to
adjust for the effects of prolonged boarding or delays in transfers. (Other time to consult
and pre-ICU boarding characteristics that were tested are detailed in Online Appendix Table
A3).

For our secondary exploratory analysis, we sought to determine predictors of delayed
recognition using multivariable logistic regression modeling. Census variables were divided
into quartiles to test the role of increasing workload. Goodness of fit and optimal models
were determined using the Akaike information criterion (AIC) and R2. All hypotheses were
evaluated using 2 tailed tests with a significant p-value of less than 0.05. All analyses were
conducted using Stata 14.1 (StataCorp LP, College Station, TX).

Baseline Characteristics

Association

During the study period, 672 ED patients were admitted to the ICU within 48 hours of
presentation, of which 143 (21.3%) experienced delayed recognition of critical illness (see
Figure Al in Online Appendix). Analysis of the baseline cohort characteristics, described in
Table 1, showed significant differences between groups, as those in the delayed recognition
group had lower MPMg-111 scores, presented during ED night shift, and experienced longer
ED and hospital LOS. Those that had delayed recognition of critical illness had lower
MPMg-I11 scores, presented more often during ED night shift, and had higher ED and
hospital LOS. The ED resuscitation bay was at capacity more often for those without
delayed recognition, while there was no difference in medical ICU bed availability. (See
Online Appendix Table A2). Time from ED arrival to ICU consult, as well as time from ICU
consult to ICU admission was also longer in those with delayed recognition (See Online
Appendix Table A3).

of Delayed Recognition and POD+D

In an unadjusted analysis, those patients with delayed recognition had a high percentage

of pressor and mechanical ventilation use at 28 days. (See Table A5). Using the entropy-
balanced samples (Online Appendix Table A4), a multivariate logistic regression model
adjusted for patient factors showed that delayed recognition of critical illness (OR 1.82,
95% CI 1.13-2.92) was associated with a 82% increase in odds of POD+D (Table 2). This
increase in likelihood of POD+D remained prominent in the delayed group for all levels of
severity of illness (Figure 1). In the stratified analysis looking at delays in critical illness
recognition by the ED or by the ICU, we found a trend toward an increase in odds for
POD+D when the ED team did not request an ICU consult, (see Table A6). When ICU team
denied ICU admission when consulted by the ED, the patient was 2.61 times more likely to
experience POD+D compared to those directly accepted after ICU consult (see Table A7).
Patient factors affecting POD+D included Charlson Comorbidity Score (OR 1.26, 95% CI
1.15-1.38), having septic shock (OR 0.39, 95% CI 0.18-0.86), Gl bleeding (OR 0.23, 95%
Cl 0.09-0.56), or other critical illness diagnosis (OR 0.69, 95% CI 0.17-0.56) compared
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to respiratory failure, being from a facility compared to being from home (OR 3.54, 95%
Cl 1.691-6.55), severity of illness definite by the Log;gMPMg-111 score (OR 2.48, 95% CI
1.89-3.26), and hospital length of stay (OR 1.03, 95% CI 1.01-1.05).

Predictors of Delayed Recognition

Age (OR 1.03, 95% CI 1.01-1.05) and time from ED arrival to first ICU consult (OR 1.14,
95% CI 1.11-1.17) were predictive of delayed recognition of critical illness. Having a lower
severity of illness score at presentation (log;gMPMg-111) (OR 0.26, 95% CI 0.12-0.53) was
also predictive of delayed recognition (please note predictor variable was log transformed).
We chose to log transform MPMg-111 (which was not normally distributed) vs. segmenting
since it is clinically more appropriate as a continuous variable; too much information was
lost with categorizing based on distribution as they were clinically meaningless cutoffs.
The odds for delayed recognition were decreased during heavier ED workload periods
(represented by the volume of high intensity ED patients) (OR 0.45, 95% CI 0.23-0.89)
compared to times with lighter ED workload (Table 3).

Discussion

In contrast to previous studies which address delays in transfers to the ICU or boarding
time,*:6:8:30 our study focused on the contribution of delayed recognition of critical illness
on morbidity and mortality while adjusting for delays in transfer and boarding time. Our
findings show that despite controlling for clinical presentation and ED course, there is a
continued association between delayed recognition of critical illness and morbidity and
mortality. While our model does not account for many factors that can affect a clinician’s
ability to recognize the critically ill patient, our results support that this problem cannot be
solved by just addressing boarding times or transfer delays alone.

We also found that patients declined for ICU admission after the first ICU consult had a
significantly higher likelihood of POD+D. While we saw a similar trend toward increased
odds of POD+D when the ED failed to request a consult, this was not statistically
significant. Delving deeper into the reasons for delayed recognition of critical illness by
the ED or ICU, including reasoning for initial and later consults, might present a clearer
understanding of the effects of delayed recognition of critical illness on patient outcomes.
Of the 65 patients in the subset had delayed recognition by the ICU, 32 patients were
accepted from the ED after second consult, and 33 from the floor. The number of subjects
within each category is too small to make any meaningful conclusions; however, a more
granular analysis of why the ICU denied the patient admission might also provide more
insight into whether these are true delays in critical illness recognition by the ICU affecting
patient outcomes versus decisions made by the ICU team based on the patient’s likelihood to
benefit from critical care.3! Several aspects, including patient, system, and provider factors,
affect initial triage decision making and warrant further exploration and research.32-34 While
this data is not available within our current dataset and is a limitation of this study;, it
presents an avenue for future research, where more granular aspects of factors influencing
triage decisions, such as the number of waiting patients, available beds, functional status,
reasoning behind initial rejection followed by acceptance of patient are considered.

J Intensive Care Med. Author manuscript; available in PMC 2022 December 01.
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Not surprisingly, a lower severity of illness by log;gMPMg-I11 was also predictive of delayed
recognition, and was different between those with and without delayed recognition. One
reason for this might be that these patients have a more indolent presentation and may

not overtly declare themselves immediately as requiring ICU admission (e.g., through
hemodynamic instability, worsening of other objective parameters, or need for critical care
interventions). We had also hypothesized that the delayed recognition of critical illness
could be attributed to increased workload; however, our findings supported the converse,
where increasing workload led to more ED-based ICU consults. As factors such as particular
staffing ratios in the ED and pre-1CU monitoring of critically ill patients vary and have

an effect on delayed recognition, it was important to control for them when determining
their contribution toward delayed recognition within our cohort. There may be a workload
threshold to prompt ICU consults sooner to help off-load the cognitive load on the staff.

The effect of workload on delayed recognition of critical illness, which is an important
consideration when staffing EDs and ICUs during high demand or periods of surge, or when
assessing patients during off-peak hours with limited staff warrants more exploration.

A major strength of our study was our precise capture of care delivery at the ED-ICU
interface, specifically details of the timing of ICU consultation for admission, the associated
triage decision, and granular census variables with operational determinations of acuity
based on disposition selection, timing, and location within the ED. These variables

allowed us to more accurately adjust our analysis for system-related factors, improving

our understanding of the impact of operational factors on care delivery and associated
downstream patient outcomes. In contrast to the limitations of many retrospective studies,
our process timestamp data helped to differentiate delays in critical illness recognition

from delays attributable to low inpatient bed availability, the latter of which has been

shown to worsen their outcomes.2 Our models were adjusted for ED LOS and time to ICU
admission, and while this does not account for all delays in care delivery, it attenuates

some of the effect of prolonged boarding after ICU acceptance. Additionally, our use

of a composite endpoint that measures both morbidity and mortality as an outcome also
strengthens our study as the true impact of delayed recognition of critical illness might

be underestimated when the primary outcome is limited strictly to mortality. While the
generalizability of our findings are somewhat limited by institutional-specific triage and
ICU admission policies, our approach and inclusion of these processes and system factors
in our modeling is informative to understanding pre-ICU critical care delivery. Finally, our
findings are strengthened by the use of entropy balancing to account for confounding in this
retrospective observational cohort.

Limitations of our study are common to retrospective studies that require electronic capture
of data which include limited capture of the frequency and nature of MD- and nurse-patient
contact in the ED, events within the hospital course, or timing of re-consult to the ICU
which presumably could contribute to POD+D. However, our electronic data collection
allowed for more robust and accurate measurement of surrogate markers of ED workload

to better estimate ED provider cognitive load. The data also does not contain the exact
reason for delay of ICU consult and admission, but models delayed recognition based on
available predictors. To capture as many patients as possible for whom their decompensation
could be attributable to their ED presentation, we limited our cohort to those transferred
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to the ED within 48 hours, understanding that outcomes may vary based on timeframes of
delays in recognition of critical illness. Our sample size was insufficient to perform robust
comparisons between smaller timeframes (e.g., 6, 12, 18, and 24 hours). Our cohort is also
limited to a single center serving a large, urban, and diverse catchment area but without
major burn, trauma, or pediatric cases; therefore, the generalizability of the data to other
disparate systems might be limited. However, most ED patients requiring an ICU level of
care were triaged by the medical ICU team with suggestions for surgical or cardiovascular
interventions and consultations.

Conclusion

Delayed recognition is associated with increased patient morbidity and mortality. Patient and
system factors such as severity of illness and ED workload influence the odds of delayed
recognition of critical illness and need further exploration.

Supplementary Material
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Predicted Probability of POD+D
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Figurel.

Predicted probability of Persistent Organ Dysfunction + Death (POD+D) by Logarithm of
Mortality Probability Model on Admission (Logl0MPMO-I111) stratified by patients with
delayed recognition of critical illness or prompt recognition of critical illness. In this cohort
of critically ill ED patients admitted to the ICU within 48 hours of presentation, delayed
recognition of critical illness is associated with an increase in the probability of dying or
having significant morbidity during the hospitalization.

J Intensive Care Med. Author manuscript; available in PMC 2022 December 01.




Page 12

Goel et al.

82 Ge T'6T 10T % N ‘sAep 8z 1e Aujenion
£L0GT 67 27901 LT o€ ¥OI ‘UeIpaw ‘skep ‘SO NI
LT O1E'D 00T 09T 0} £ €8 pdO1 ‘Uetpaw ‘sAep ‘SO [endsoH
€TTONLL 6TT 02T 019G z8 pd0! ‘UBIpaW 'sinoy 'S0 a3

SO1IS1IB10RIRYD 85IN0D [eNdsoH

v2'29 68 8T'S 6€2 %N ‘uonejusasaid 11ys Aep sa yBIN
6'S 14 6'¢C 4 (s10gNIUI/2YRIIOSNSAL 10U O() UOIRNWI| 3JeD
T'v6 9 T.6 €0y (9p09 [Iny) suorenw] 816 ON

% N ‘1NSUOD JO 8w Je SnJels apod

GOIT € GOt € dOI ‘uelpaw ‘8109s ANpIgIOWOD UoS|eyD

¥9'0- 01 ¥Z'T- £6°0- G5'0- 01 9T'T- 28°0- mqm_o_ ‘uelpaw ‘(8109s |11-9AIdINCTH0T) 8109s SSau||l o A111aAsS
vee [43 ¢oT ¥S auou/umounun
01¢ 0€ L'6T 0T Y10
67 L €6 6V SSau||l Je]naseAoIpIe)
99 8 L'TT 29 Pa3|q [eu1lSaIUI0NSEDS
9CT 8T 6°CT 89 »o0ys andas
9'ee 8y €9¢ 61 ainjre} Alojedidsay

A10631e9 sisouberp ssauj|l [eaND

oY1 0z €zl 9 UMouNUN/JaLo
62 v v've z81 ouneT/oIuedsiH
zze oy 82 T UBDLIBLIY/ UBDLIY
Sz ) §'Ge et uelseane)
aoey
628 S. 6'67 92 9% N ‘1apuab sjewa
LL0VTS 9 TL0V S 29 Ol ‘uelpaw ‘aby

sonsLaloRIRYD UBIed

€T = N 'SSou||1 21110 Jo uoniuboos . pekeep YlMsiuaIled 625 = N 'Ssau||l [e2110 JO uo1luBooe 1 pakepp INoylIM SIuaITed 211S19108 feyo aulpseqg

"ainueda@ @3 40 SINOH 8 UIYIIAA 410 4T ayr woi4 Ajpdaliq
(ND1) muN 81ed anIsusU| 8y} 01 PaRILIPY 313N OUAN Stusiied (Q3) wswiedaq Aousbiaw3 Jo 1oyoD ApmS Joj So1sLloRIeYD [9A8T]-1UsIed Buljaseq

‘Tal1qeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Intensive Care Med. Author manuscript; available in PMC 2022 December 01.



Page 13

Goel et al.

*UOISSILLP. UO [9po

Anngeqosd Aujenow jo wyirebol ‘111-0NdIN 0T6oT febuel ajiuenbisul ‘9O HJaquinN ‘N ‘11un a1ed aaisuaiul ‘NI Aeis Jo yibus| ‘SO ‘xapul ssew-Apoq ‘NG ‘uswiredap Adushisws ‘g3 :suoneiAsIgqgy

'G0°0 > @ ‘Wuednubis A|jeonsiers saoualap auesed,

ar
44
€0L

9¢

oy
67T
18

ST
8

901dsoH
prem
Nnal
% N ‘U1eap JO uoled0]

7T = N 'SSau! [e21110 JO U01IUB03D I pakepp UIM SILBIEd

62S = N 'Ssau||1 [ea1310 Jo Uoniuboos ) pakefep INoylIm siusired

215S1/9108 ey aulpseq

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Intensive Care Med. Author manuscript; available in PMC 2022 December 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Goel et al.

Table 2.

Page 14

Association Between Delayed Recognition#of Critical llIness and Persistent Organ Dysfunction + Death

(POD+D); N = 672.

Covariates OR 95% ClI
Delayed Recognition of Critical Iliness - 182 1183 2.9
Age el 0.98 0.97 1.00
Female Gender 1.37 0.88 214
Race

Caucasian Reference

African American 1.59 0.85 2.96

Hispanic/Latino 0.79 043 144

Other/Unknown 0.64 0.30 1.40
Payor

Medicare or Private Payor Reference

Medicaid 0.78 045 1.35

Self-Pay/Other 0.89 029 275
Charlson Comorbidity Score ™™™ 126 115 138
Critical Iliness Diagnosis Category

Respiratory failure Reference

Septic shock ** 0.39 0.18 0.86

Gastrointestinal bleed ™™ 023 009 056

Cardiovascular illness 0.43 019 1.02

Other ™* 030 017 056

Unknown/none 0.69 036 1.33
Origin from nursing home or facility vs. home o 3.54 191 6.55
Severity of Iliness Score (Log;oMPM-111 score) o 248 189 326
Hospital Length of Stay o 103 101 105
ED Length of Stay 1.00 098 1.03

Statistically significant,

Aok

p<0.01,

< 0.05.

Results from an entropy balanced multivariate logistic regression model.

Delayed recognition is defined as those patients for whom an ICU consult for admission was not requested by the ED team or who were declined

for ICU admission by the ICU team while still in the ED.

Abbreviations: OR = Odds ratio; 95% C/= 95% Confidence Interval; Log10 MPMg-/1/ = Logarithm of Mortality Probability Model on Admission.
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Table 3.
Predictors of Delayed Recognition of Critical IlIness: Results From the Multivariate Logistic Regression
Model.

Predictors OR 95% ClI
Age foleial 1.03 101 1.05
Female Sex (Reference: Male) 126 0.80 2.00
Race

Caucasian Reference

African American 166 089 3.12

Hispanic/Latino 114 061 215

Other/Unknown 146 067 3.18
Payor

Medicare or Private Payor Reference

Medicaid 120 067 216

Self-pay/Other 050 0.12 201
Charlson Comorbidity Score 1.06 096 1.16
Critical Iliness Diagnosis Category

Respiratory failure Reference

Septic shock 0.78 040 153

Gastrointestinal bleed 072 030 171

Cardiovascular illness 046 017 122

Other 043 014 1.28

Unknown/none 0.72 034 152
Origin from nursing home or facility vs. home 115 048 278
Severity of lliness Score (Log;oMPM-111 score) ™™ 026 01z 053
ED Atrrival to First ICU Consult (Hours) o 114 111 117
Volume of high intensity ED patients (requiring eventual admission)

First quartile Reference

Second quartile 0.85 045 1.60

Third quartile 117 064 214

0.45 023 0.89

Fourth quartile *

Statistically significant,

Aok

p<0.01

Ak
p<0.05.

Page 15

Abbreviations: OR = Odds ratio; 95% C/ = 95% Confidence Interval;, /CU = Intensive Care Unit; Log10 MPMg-/1/ = Logarithm of Mortality

Probability Model on Admission; £S/= Emergency Severity Index.
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