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Background: Freestanding emergency departments (FEDs) care for all patients, including critically ill, 24/7/365.
We characterized patients from three FEDs transferred to intensive care units (ICU) at a tertiary care hospital,
and compared hospital length of stay(LOS) between patients admitted to ICUs from FEDs versus a hospital-
based ED (HBED).

Methods: We performed a retrospective, observational cohort study from January 2014 to December 2016. De-

K?yw Ords‘i mographic and clinical information was compared between FED and HBED patients with chi-square and fisher's
Freestanding emergency department . . . . . . .
Critical care exact tests for categorical variables and Student's t-test for continuous variables. The main outcome of interest

was hospital LOS. Multi-variable linear regression was performed to estimate association between LOS and emer-
gency facility type, while adjusting for potential confounders.

Results: We included 500 critically ill patients (FED = 250 and HBED = 250). Patients did not differ by age, gen-
der, or BMI. FED patients were more likely to be white (89.6% vs. 70.8%, p < 0.001) and have higher Charlson Co-
morbidity Index scores (3.5 vs. 2.4, p < 0.001). Average LOS for FED patients was 5 days, compared to 7 days for
HBED patients (p < 0.001). After adjusting for demographic and clinical confounders, there was significant corre-
lation between ED facility type and LOS in hospital (p < 0.001).

Conclusion: Patients transferred from FEDs to an ICU were similar in age and gender, but more likely to be white
with a higher Charlson Comorbidity Index score. FED patients experienced shorter hospital length of stay com-

Emergency department

pared to patients admitted from a HBED.

© 2018 Elsevier Inc. All rights reserved.

1. Introduction

The number of freestanding emergency departments (FEDs) has
grown rapidly across the U.S. in the past decade [1]. These centers
have emerged as an alternative to traditional hospital-based emergency
care. They provide closer proximity emergency care to a greater number
of patients and potentially increase access through reduced travel time
to an emergency facility [2]. In the first published analysis of the impact
of two new FEDs on a main campus tertiary care center hospital-based
ED (HBED), we found combined patient volumes at all three facilities in-
creased by 45% [3]. The observed substantial increase in patient volume
suggests that the presence of FEDs potentially increased access and
market presence for ED services.
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FEDs offer a potential solution to many factors contributing to ED
crowding. They introduce new dynamics into patient care, specifically
for patients presenting with disease processes that are highly time-
dependent. Prompt stabilization and initiation of treatment is the cor-
nerstone of high-quality care, as the risk of mortality increases with
delay [4] for many conditions.

FED facilities have the potential to greatly reduce time to emergent
medical intervention for patients, especially when coupled with de-
creased wait times and local access to emergency services for patients
who would otherwise have to travel longer distances. FEDs may have
an impact on morbidity and mortality for patients seeking emergency
care, further accentuating the importance and need for FED care within
communities.

While FEDs have become more common, the characterization of cer-
tain patient populations has yet to be undertaken to determine areas of
potential improvement. Patients presenting with illnesses requiring an
intensive care unit (ICU) - such as severe sepsis — require timely inter-
vention to optimize outcomes. This study was the first to look at
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critically ill patients initially seen at a FED and compares them to pa-
tients initially seen at a HBED.

No studies have previously described patient populations and out-
comes among patients presenting to FEDs who require transfer to an
ICU.

The primary goal of our study was to evaluate hospital LOS for pa-
tients admitted from a FED to those admitted from a HBED. We also
characterized the patient population transferred from FEDs to ICUs at
a tertiary care hospital, and compared their clinical course and out-
comes to patients admitted to an ICU from a HBED.

2. Methods
2.1. Study design and setting

We performed a retrospective, observational cohort study of pa-
tients admitted to a ICU from our HBED or one of three associated
FEDs between January 2014 to December 2016. A random sample of pa-
tients transferred from three FEDs to ICUs at a tertiary care hospital was
compared to a random sample of patients admitted from the HBED. The
Institutional Research Review Board approved the study protocol.

Patients seen in the FEDs or HBED and then transferred/admitted to
the Medical ICU (MICU), surgical ICU (SICU), Neurological ICU (NICU) or
Cardiovascular ICU (CVICU) were included in the study. Patients were
excluded if they were under 18 years of age, pregnant, or admitted to
the floor prior to the ICU.

Our healthcare system operates three FEDs in neighboring commu-
nities located 9.6, 11.4, and 11.8 miles from the HBED, respectively.
These FEDs are open 24/7/365 and are staffed by board eligible or
board-certified emergency physicians and have resident coverage 10 h
per day. The FEDs treat all illnesses and injuries that arrive by private ve-
hicle, as well as a large portion of ambulance traffic in the area. Each FED
has two rooms designated as trauma rooms, a resuscitation room, and a
fully equipped radiology suite on site for x-ray, CT, ultrasound, and MRI.
Ultrasound and MRI hours are limited to weekday business hours and
Saturday mornings. Local emergency medical services (EMS) within
the study region have been instructed to take all trauma meeting state
triage criteria for trauma team activation, ST-elevation myocardial in-
farctions (STEMI), and strokes to the HBED. All other ambulance traffic
may be transported to the FEDs. Patients coming via private vehicle to
the FED with a STEM], stroke or who meet criteria for trauma team acti-
vation are evaluated in the FED and transferred to the HBED for defini-
tive care. Our HBED is a Level 1 Trauma, stroke and primary
percutaneous coronary intervention center and has an emergency med-
icine residency program.

2.2. Data collection

Data was abstracted from the electronic medical record systems by
trained co-investigators performing chart review. Study variables in-
cluded demographic information, health insurance, code status, co-
morbidities, and clinical data. To quantify differences in the presence
of comorbid conditions and adjust for these differences in analysis, the
Charlson Comorbidity Index (CCI) was calculated for each patient visit
[5]. Data on type of ED the patient was admitted from, mode of trans-
portation to ED, length of stay in hospital (ED and ICU), time spent on
a ventilator, and discharge locations were also recorded. Admission
source and transportation data were abstracted from the ED nursing
note.

To compare patient flow between the FEDs and HBED, we measured
the time from ED arrival to ED provider evaluation, time from provider
evaluation to ICU consult placement, time from ICU consult placement
to ambulance arrival (FED only), time from ambulance arrival to arrival
in the ICU (FED only), and time from ICU consult placement to arrival in
the ICU.

2.3. Outcome and exposure variables

The primary outcome was the in-hospital length of stay (LOS). The
primary exposure variable was the facility type where the visit was ini-
tiated (FED versus HBED). The confounding variables were demograph-
ic characteristics of the patient (age, race, gender, insurance type and
Do-not-Resuscitate (DNR) status), clinical outcomes, and Charlson Co-
morbidity Index (CCI)).

24. Statistical analysis

All analyses were conducted using SAS® 9.4 (SAS Institute Inc., Cary,
NC, USA). We compared two different groups of patients: those admit-
ted to the ICU from a FED and those admitted to the ICU from the
HBED. Variables such as age, in-hospital LOS and CCI were reported
both in continuous and categorical scale to have better understanding
of the distribution. Variables were analyzed using descriptive statistics
and reported as a proportion or mean [standard deviation (SD)]. To ex-
amine differences between FEDs and HBED visit characteristics, statisti-
cal significance of categorical variables was analyzed using chi-square
test or Fisher's exact test (when the cell frequency was less than 5). Con-
tinuous variables were compared using two-tailed t-test. Adjustments
for potential confounders (demographics and clinical co-morbidities)
were performed in multivariable linear regression.

2.5. Log-transformed dependent variable

Hospital length of stay is the dependent variable of this study and it
was positively skewed (Skewness = 1.98). Thus, for the outcome vari-
able to better fit the assumptions underlying regression analysis, the
hospital length of stay variable was log-transformed. Similarly, length
of stay in ICU variable was also log-transformed.

Simple linear regression analysis was used to estimate correlation
between exposure variables and length of stay in hospital. Multiple lin-
ear regression models were performed to obtain adjusted parameter es-
timates in assessing the relationship between the type of emergency
facility used and the length of stay in the hospital. Potential confounders
tested included demographics and clinical co-morbidities.

3. Results

This study included a total of 500 critically ill patients (FEDs = 250
and HBED = 250) who visited either a FED or HBED.

3.1. Demographic characteristics

The mean age, gender, and racial distribution was 61 years (SD: +
18), female (48.8%), and white (80.2%). Age and gender distribution
were similar between FEDs and HBED; however, racial distribution dif-
fered with FEDs seeing 89.6% white patients, compared to HBED seeing
70.8% (p < 0.001).

Cardiovascular issues were the most frequently reported health con-
dition for all ICU transfers and admissions (26.3%), followed by respira-
tory health conditions (18.8%). FEDs transferred more patients to the
ICU for cardiovascular issues (32.5%) and fewer for gastrointestinal,
neurologic, pulmonary, and trauma related complaints [Table 1].

Average CCl score reported by all patients was 3 (SD: £2.6). Patients
visiting FEDs had statistically significantly higher mean CCI scores of
3.5(SD: 4+2.7) when compared to patients visiting HBED with mean
CCI score of 2.4 (SD: £2.4). Nearly 50% of patients had a CCI score
range of 1 to 3. FEDs had a higher proportion of patients who were
obese (36.8%) compared to patients visiting HBED (31.6%). However,
this was not statistically significant (p = 0.5246) (Table 1).

There was a significant difference between the methods of transpor-
tation to ED facility visited (p < 0.001). Sixty-six percent of patients who
came to the FEDs and 21.2% of patients who came to the HBED from
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Table 1

Socio demographic characteristics and co-morbidities of critically ill patients visiting Emergency Department (ED) stratified by type of facility visited (FED versus HBED) (N = 500).

Variables Overall Type of ED facility (N = 500)
FEDs(N = 250) HBEDs (N = 250) p Value
Age (in minutes), Mean (£SD) 61 (£18) 59 (£19) 62 (£17) 0.1009
Charlson co-morbidity index (CCI), mean (£SD) 3.0 (+2.6) 3.5(£2.7) 2.4(+24) <0.001"
Race, N (%) <0.001"
Whites 104 (80.2) 224 (89.6) 177 (70.8)
Blacks 88 (17.6) 20 (8.0) 68 (27.2)
Others 11(2.2) 6(2.4) 5(2.0)
Gender, N (%) 0.5914
Female 244 (48.8) 119 (47.6) 125 (50.0)
Male 256 (51.2) 131 (52.4) 125 (50.0)
Age group (years), N (%) 0.0683
18-35 54 (10.8) 35 (14.0) 19(7.6)
36-55 129 (25.8) 64 (25.6) 65 (26.1)
56 or above 316 (63.6) 151 (60.4) 165 (66.3)
Insurance types <0.001
Self-pay 59 (11.8) 29 (11.6) 30 (12.0)
Private 122 (24.4) 89 (35.6) 33(13.2)
Medicare 245 (49.0) 104 (41.6) 141 (56.4)
Medicaid 72 (14.4) 27 (10.8) 45 (18.0)
VA/Tricare 2(04) 1(04) 1(04)
Diagnosis Category, N (%) 0.0429"
Cardio-vascular 130 (26.3) 80 (32.5) 50 (20.1)
Eyes, Nose and Throat (ENT) 23 (4.65) 13 (5.28) 10 (4.0)
Gastrointestinal 28 (5.7) 10 (4.1) 18(7.2)
Genital and Renal 13 (2.6) 6(24) 7(2.8)
Hematology 7(1.4) 4(1.6) 3(1.2)
Infectious Disease 32 (6.5) 16 (6.5) 16 (6.4)
Metabolic and Endocrine 56 (11.3) 31(12.6) 25(10.0)
Neurologic 64 (12.9) 27 (10.9) 37 (14.9)
Psychiatric 2(04) 2(0.8) 0(0.0)
Respiratory 93 (18.8) 41 (16.7) 52 (20.9)
Trauma 25(5.0) 8(3.2) 17 (6.8)
Others 22 (44) 8(3.2) 14 (5.6)
Body Mass Index (BMI), N (%) 0.5246
Under weight 40 (8.0) 19 (7.6) 21 (8.5)
Healthy weight 133 (26.8) 68 (27.2) 65 (26.3)
Over weight 154 (30.9) 71 (28.4) 83 (33.6)
Obese 170 (34.2) 92 (36.8) 78 (31.6)
Charlson co-morbidity index (CCI), N (%) <0.001"
0 98 (19.6) 32 (12.8) 66 (26.4)
1-3 224 (44.8) 110 (44.0) 114 (45.6)
4-6 127 (25.4) 71 (28.4) 56 (22.4)
7-12 51(10.2) 37 (14.8) 14 (5.6)
Do-not-resuscitate (DNR) status 0.1933
Full-code 400 (80.0) 208 (83.2) 192 (76.8)
DNR-CC 18 (3.6) 7 (2.8) 11 (4.4)
DNR-CCA 82 (16.4) 35 (14.0) 192 (76.8)

Note: SD: Standard Deviation; HBED: Hospital-Based Emergency Department; FED: Free standing Emergency Department.

* Significant p-values < 0.05.

home arrived via car. Thirty-one percent of patients who came to the
FEDs and 75.6% of the patients who came to the HBED from home ar-
rived via EMS. Of the patients first admitted to the FEDs, 85.3% originally
came to the FEDs from home and 74% were later discharged back home.
Of the patients first admitted to the HBED, 74.2% originally came from
home and 57.6% were later discharged back home (Table 2).

3.2. Clinical outcome

Average in-hospital length of stay (LOS) was significantly different
between ED facility types (mean FED LOS = 5 days, mean HBED LOS
= 7 days, p < 0.001). Four percent of patients visiting either FED or
HBED had hospital length of stay of 15 or more days. For those patients
who required mechanical ventilation, the mean duration of ventilation
was 1.3 (SD: 4:4.8) days, which was not significantly different between
the two groups. There was a significant difference between the FEDs and
HBED in average length of time from ED arrival to ED provider evalua-
tion as well as average time from ED provider evaluation to ICU consult
placement (Table 2). The number of deaths in patients without “do-not-
resuscitate restrictions” was very small in both groups; therefore,

mortality rates were not used to assess quality of care. Of the 250 pa-
tients seen at the FEDs, 15 died, and of those, 11 had a DNR. Of the
250 patients seen at the HBEDs, 7 died, and of those, 5 had DNRs.

3.3. Multiple linear regressions model analysis

3.3.1. In-hospital length of stay

Table 3 summarizes the multivariable linear regression model be-
tween type of ED facility and in-hospital LOS of patients adjusting for
potential confounding variables (age, race, gender, Insurance type,
DNR status, BMI of patients, Time between arrival to ED and finished
consultation with ER doctor, Time between consult to ambulance call
by ER to arrival in ICU, CCI, time spent in ventilator, and patient disposi-
tion). We found 31.4% of the variance in total in-hospital LOS of critically
ill patients (R square: 0.3136) was explained by the variables accounted
in the model. After adjusting for potential confounders, on average, crit-
ically ill patients who visited FEDs had an approximately 31% shorter
total in-hospital LOS (exp » = 0.694) when compared to patients visit-
ing HBED. However, the correlation between ED facility type and in-
hospital LOS was not significant [Confidence Interval (CI): —0.75-0.02].
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Table 2

Clinical Outcomes of critically ill patients visiting Emergency Department (ED) stratified by type of facility visited (FED versus HBED) (N = 500).

Variables Overall Type of ED facility (N = 500)
FEDs (n = 250) HBEDs (n = 250) p Value
n (%) n (%)
Hospital length of stay (LOS) (in days), Mean (+SD) 6 (+5) 5(+4) 7 (£5) <0.001"
Length of stay in ICU, Mean (4SD) 33 (+£3) 3.4 (43) 33 (£3) 0.8135
Time spent in ventilator (in days), Mean (4SD) 1.3 (£4.8) 1.7 (£6.1) 0.9 (£3.1) 0.0630
Time between patient arrival to the doctor evaluating patient (in minutes), Mean (£SD) 27.0 (£35.1) 14.6 (£16.7) 39.4 (+43.3) <0.001"
Time between patient seen by provider to determine need of ICU (in minutes), Mean (4SD) 139.7 (+98.8) 104 (£71.4) 175.5 (+£109.0) <0.001"
Consult placed to ambulance arrival (in minutes), Mean (£SD) 62.9 (£61.1) 62.9 (+£61.1) N/A -
Ambulance arrival to arrival in ICU (in minutes), Mean (£SD) 39.8 (£11.2) 39.8 (£11.2) N/A -
Time between consult by ED to arrival in ICU (in minutes), Mean (4SD) 124.6 (+118.8) 105.1 (£65.6)* 144 (£152.5) <0.001"
Admission Source, n (%) 0.0108
Skilled Nursing Facility 38(7.9) 11 (4.5) 27 (114)
Scene of accident 6(1.2) 2(038) 4(1.7)
Home 384 (79.8) 209 (85.3) 175 (74.2)
Others 53 (11.0) 23 (94) 30 (12.7)
Mode of transportation to ER facility, N (%) <0.001"
Emergency Medical Service (EMS) 266 (53.2) 77 (30.8) 189 (75.6)
Car 219 (43.8) 166 (66.4) 53(21.2)
Others 15 (3.0) 7(2.8) 8(3.2)
Hospital length of stay (LOS) (days), N (%) <0.001"
1 37 (7.4) 22 (8.8) 15 (6.0)
2to05 266 (53.2) 151 (60.4) 115 (46.0)
6 days or more 197 (39.4) 77 (30.8) 120 (48.0)
Length of stay in ICU (days), N (%) <0.001"
1 92 (18.6) 22 (8.8) 70 (28.3)
2t05 344 (69.3) 204 (81.9) 140 (56.7)
6 days or more 60 (12.1) 23(9.2) 37 (14.9)
Patient disposition, N (%) <0.001"
Death 22 (44) 15 (6.0) 7(2.8)
Home 329 (65.9) 185 (74.3) 144 (57.6)
Hospice 22 (4.4) 6(24) 16 (6.4)
Nursing Home 75 (15.0) 24 (9.6) 51 (20.4)
Transfer to another hospital 14 (2.8) 4(1.6) 10 (4.0)
Rehab 37 (7.4) 15 (6.0) 22 (8.8)

Note: SD: Standard Deviation; HBED: Hospital-Based Emergency Department; FED: Free standing Emergency Department; ICU: Intensive Care Unit; ICU.

N/A: Since the patient was already in hospital, they did not need ambulance service.

2 Time between consult by ED provider to the ICU and arrival in ICU for FED patients. Also includes the time duration of ambulance service usage.

* Significant p-values < 0.05.

3.3.2. Length of stay in ICU

Table 4 summarizes the correlation between type of ED facility used
by patients and length of stay in a ICU. The multivariable linear regres-
sion model for this relation was adjusted for confounding variables
(age, race, gender, BMI of patients, Time between arrival to ED and fin-
ished consultation with ER doctor, Time between consult to ambulance
call by ER to arrival in ICU and CCI). We found 26.3% of the variance for
total in-hospital LOS of critically ill patients (R square: 0.2626) was ex-
plained by the variables accounted in the model. After adjusting for po-
tential confounders, on average, critically ill patients who visited FEDs
had an approximately 38.5% shorter total in-hospital LOS (exp =
0.615) compared to patients visiting a HBED. The correlation between
ED facility type and in-hospital LOS was significant [ Confidence Interval
(CI): —0.87 to —0.10].

4. Discussion

EDs face challenges in delivering high quality and timely patient care
against a background of growing patient numbers and limited hospital
personnel and resources. As the number of patients visiting EDs con-
tinues to climb, improving patient flow and preventing ED crowding
has quickly become a top priority [6]. Due to crowding, critically ill pa-
tients may have to wait in the ED for a prolonged time [7]. In fact, one
study from Canada reported as much as 18.2% of critically ill patients
remained in the ED for more than 4 h awaiting ICU admission [8]. ED
crowding contributes to degradation of quality patient care because of
delays in the commencement of treatments and less adherence to clin-
ical guidelines. Indeed some studies have concluded that patients with

delayed admission to the ICU from the ED are associated with poor out-
comes [9].

There have been some studies that have examined outcomes in pa-
tients transferred from community hospitals to tertiary care center ICUs.
The majority of studies have shown that transfer patients tend to be
sicker, have longer LOS, delays in care, and higher mortality rates than
non-transfer patients. However, these studies have all looked at trans-
fers from community EDs, medical floors, and ICUs to tertiary care
ICUs [10-16].

Our study measured and compared patient flow through the ED as
represented by LOS in the ED. LOS in the FED was broken down into
four time periods: time from ED arrival to ED provider evaluation,
time from provider evaluation to ICU consult placement, time from
ICU consult placement to ambulance arrival, and time from ambulance
arrival to arrival in the ICU. Patients initially seen at one of the three
FEDs experienced a significantly shorter duration for the first two pe-
riods (which they both shared), as compared to patients initially seen
at the HBED. We found that there was faster patient flow through the
FEDs than the HBED. Similarly, we determined that total hospital length
of stay, which includes the length of stay in the ICU in addition to the
length of stay in the ED, was shorter in patients admitted from the
FEDs than those from the HBED. The advent of FEDs may consequently
serve as a potential solution to crowding in larger, urban hospital EDs
by off-loading some of the ED burden from the main facility, but also
by serving as a faster source of emergency care.

We found for our cohort of critically ill patients that insurance status
was significantly different between patients seen initially at the FEDs
compared to the HBED. While the FEDs saw more privately insured pa-
tients than the HBEDs, 64% of FED patients were Medicaid, Medicare or
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Table 3
Multivariable linear regression model: predictors of length of stay in hospital (n = 500).
Variable Beta® Exponentiated 95%
beta“ Confidence
Interval
Intercept —0.2557 0.774 —1.425-0.913
Facility type —0.4867 0.615 —0.871 to
—0.103*

Age (in years) 0.0092 1.009 —0.002-0.020
Gender —0.0423 0.959 —0.331-0.247
Race 0.1597 1.173 —0.256-0.576
Insurance type 0.1470 1.158 —0.041-0.335
Do-not-Resuscitate (DNR) status 0.4673 1.596 0.083-0.852?
Time between consult to ambulance  0.0003 1.000 —0.001-0.002

call by ED to arrival in ICU/ICU (in

minutes)
Time between arrival to ED and 0.0007  1.001 —0.001-0.002

finished consultation with ED

provider (in minutes)¢
Charlson Co morbidity Index (CCI) 0.0207 1.021 —0.030-0.071
Time spent in ventilator 0.0316 1.032 —0.030-0.071*
Body Mass Index 0.0649 1.067 —0.065-0.195
Patient Disposition —0.2557 0.774 —1.425-0.913

R-square: 0.2626.

@ Statistically Significant Confidence Interval.

b Regression model adjusted for age, race, gender, Insurance type, DNR status, BMI of
patients, Time between arrival to ED and finished consultation with ED physician, Time
between consult to ambulance call by ED to arrival in ICU, CCI, and time spent in ventilator.

¢ To interpret “Exponentiated beta” as a percent chance: first, subtract one from the
number and multiply by 100. For every one-unit chance in independent variable/s, the av-
erage dependent variable (length of stay in hospital) increases/ decreases by [calculated]
percentage.

4" Time between arrival to ED and finished consultation with ED provider = Time be-
tween patient arrival in ED to evaluation by ED provider + Time between seen by ED provider
and determine need for ICU.

self-pay patients. This indicates that FEDs do care for underserved pa-
tient populations.

Table 4
Multivariable linear regression model: predictors of length of stay in Intensive care unit
(Icu). (N = 500).

Variable Beta” Exponentiated 95%
beta“ Confidence
Interval

Intercept 04789 1614 —0.597-1.555
Facility type —0.3449 0.708 —0.705-0.016
Age (in years) —0.0008 0.999 —0.011-0.010
Gender 0.0506  1.052 —0.218-0.319
Race 0.2303 1.259 —0.152-0.613
Insurance type —0.0310 0.969 —0.205-0.143
Do-not-Resuscitate (DNR) status 0.2343 1.264 —0.121-0.589
Time between consult to ambulance ~ —0.0004 1.000 —0.002-0.001

call by ED to arrival in ICU (in

minutes)
Time between arrival to ED and —0.0006 0.999 —0.002-0.001

physician disposition (in minutes)®
Charlson Co morbidity Index (CCI) 0.0242 1.025 —0.022-0.071
Time spent in ventilator 0.0355 1.036 0.010-0.061°
Body Mass Index 0.0573  1.059 —0.063-0.178

R-square: 0.1745.

@ Statistically Significant Confidence Interval.

b Regression model adjusted for age, race, gender, BMI of patients, Time between arrival
to ED and ED physician disposition, Time between consult to ambulance call by ED to ar-
rival in ICU and CCIL.

¢ To interpret “Exponentiated beta” as a percent chance: first, subtract one from the
number and multiply by 100. For every one-unit chance in independent variable/s, the av-
erage dependent variable (ED length of stay) increases/ decreases by [calculated]
percentage.

4 Time between arrival to ED and finished consultation with ED provider = Time be-
tween patient arrival in the ED to evaluation by ED provider + Time between patient seen by
provider to determine need of ICU.

Patients seen at the FEDs were also more likely to be discharged
home and less likely to go to a skilled nursing facility than patients
seen at the HBED. Returning home is often considered an indicator of
quality of care. However many patients, especially older individuals,
cannot return to their initial living arrangement after discharge and
must be admitted to long-term care facilities [17].

Since most patients arrived from home for both the FED and HBED
groups (Table 2), it may be important to understand the mode of trans-
portation these patients used when coming from home. There was an
interaction effect between the source of admission and mode of trans-
portation to the FEDs and HBED. Of the patients who came to the FEDs
from home, most arrived via car. For every other admission source the
FED group of patients arrived from (SNF, scene of accident, work,
other) the majority of them arrived via EMS. For patients who came to
the HBED from home, however, most arrived via EMS.

4.1. Limitations

The potential limitations for this study include those inherent to all
retrospective chart reviews and include sampling bias, measurement
bias, and classification bias. Chart documentation was not complete
for some of the variables examined, which may also serve as a source
of error and those variables were excluded from analysis. Socioeconom-
ic factors not captured in our database may have affected disposition
destination and consequently hospital LOS. There were fewer patients
admitted to the ICU from the FEDs compared to the HBED, which is
why the sample was randomized. Also, we should take into consider-
ation that these linear models can estimate the change in average hos-
pital LOS for the demographic characteristics used for the study. For
example, these models will not be valid to estimate change in average
hospital LOS of patients who are under 18 years of age or higher than
99 years of age.

5. Conclusion

Patients admitted to ICUs from FEDs have greater comorbidities, yet
shorter hospital length of stay, when compared to those admitted from
a tertiary care HBED.
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