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Abstract

Objectives: During the coronavirus disease 2019 (COVID-19) pandemic surge, alter-

nate care sites (ACS) such as thewaiting room or hospital lobbywere created amongst

hospitals nationwide to help alleviate emergency department (ED) overflow. Despite

the end of the pandemic surge, many of these ACS remain functional given the burden

of prolongedEDwait times,withproviders nowutilizing thewaiting roomorACS to ini-

tiate care. Therefore, the objective of this study is to evaluate if initiating patient care

in ACS helps to decrease time to disposition.

Methods:Retrospective datawere collected on 61,869 patient encounters presenting

to an academic medical center ED. Patients with an emergency severity index (ESI) of

1 were excluded. The “pre-ACS” or control data consisted of 38,625 patient encoun-

ters from September 30, 2018 to October 1, 2019, prior to the development of ACS,

in which the patient was seen by a physician after they were brought to an assigned

ED room. The “post-ACS” study cohort consisted of 23,244 patient encounters from

September 30, 2022 to October 1, 2023, after the initiation of ACS, during which

patients were initially seen by a provider in an ACS. ACS at this institution included the

three following areas: waiting room, ambulance waiting area, and a newly constructed

ACS that was built next to the ED entrance on the first floor of the hospital. The newly

constructed ACS consisted of 16 care spaces each containing an upright exam chair

with dividers between each care space. Door-to-disposition time (DTD)was calculated

by identifying the timewhen the patient entered the ED and the timewhen disposition

wasdecided (admission requestedorpatientdischarged).Using regressionanalysis,we

compared the two data sets to determine significant differences amongDTD time.

Results: The largest proportion of encounters were among ESI 3 patients, that is,

56.1%. There was a significant increase in median DTD for ESI 2 and 3 patients who

were seen initially in an ACS compared to those who were not seen until they were in
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an assigned ER room. Specifically, there was a median increase of 40.9 min for ESI 2

patients and 18.8 min for ESI 3 patients who were seen initially in an ACS (p < 0.001).

There was a 29-min decrease in median DTD for ESI 5 patients who were seen in ACS

(p= 0.09).

Conclusions: Initiating patient care earlier in ACSdid not appear to decreaseDTD time

for patients in theED.Overall, the benefits of early initiation of care likely lie elsewhere

within patient care and the ED throughput process.

KEYWORDS

alternate care sites, door-to-disposition time, door-to-doctor, ED boarding, ED crowding, emer-
gency severity index, waiting room

1 INTRODUCTION

1.1 Background

To help alleviate emergency department (ED) overflow during the

COVID-19 pandemic surge, alternate care sites (ACS) were created

amongst hospitals nationwide. An alternate care site is a wide-ranging

term that can be defined as a treatment facility established in a

non-traditional setting during a public-health crisis or other event

which has caused strain on local medical resources, as a means of

providing additional capacity to deliver medical care.1 During the

beginning of the COVID-19 pandemic, many ACS were built and con-

structed as entirely new treatment locations or placed in previously

established hospital areas such as waiting rooms (WR) or hospital

lobbies. For example, New York City’s Javits Center, a large urban

convention center, was transformed into an ACS that carried up to

1,000 patient beds.2 Conversely, an ACSwas created in the confines of

a 52-square-foot conference room of a small, community EDwith four

patient treatment cubicles.3 These treatment areas, whether having a

maximum occupancy of five patients versus 1,000 were instrumental

during the peak of the pandemic by helping to reduce burden on EDs

and off-loading hospital systems.4,5

1.2 Importance

ED overcrowding and long wait times have become persistent chal-

lenges in many healthcare systems.6 Thus, despite the end of the

pandemic surge, many of these ACS have remained functional as

patient care areas, utilizing these ACS as potential solutions. Many

institutions nowallow and encourage providers to employACS, such as

WR or hospital lobbies, to initiate patient care in an attempt to amelio-

rate overcrowding. This, in turn, may potentially free up ED resources

for more critically ill patients while lowering wait times by diverting

patients with lower acuity conditions to ACS.

1.3 Goals of this investigation

The objective of this study was to evaluate if initiating patient

care in ACS that were created during the pandemic helps to

improve ED workflow and throughput process by decreasing time to

disposition.

2 METHODS

2.1 Study design

This is a retrospective analysis of data collected from consecutive

patient encounters at an urban, academic, tertiary care medical cen-

ter ED. The “before” or “pre-ACS” control data consisted of patient

encounters before the development of ACS, in which patients were

evaluated by a physician after they were brought to an assigned ED

room. The “after” or “post-ACS” study cohort consisted of patient

encounters after the initiation of ACS, in which patients were initially

seen by a provider in an ACS. As this was a quality assurance initiative,

this study received an exemption from the institutional review board.

2.2 Setting

This study was performed at an academic, tertiary care medical center

ED located in an urban setting with an annual census of about 50,000

patients.WithoutACS, thisEDcontains60beds that are zonedbyvary-

ing levels of acuity. The “core” area of this EDexists for the highest level

of acuity andholds25patientbeds. The “periphery” areaof this EDcon-

tains 35patient beds andholds patientswith lower levels of acuity. This

ED is staffed with aminimum of one attending physician and three res-

ident physicians to a maximum of four attending physicians and seven

resident physicians, depending on the day of the week and time of day.
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2.3 Exposure – alternate care sites

Alternate care sites at this institution were created to help pro-

vide additional locations to deliver medical care in response to an

increased number of patients presenting to the ED and overcrowd-

ing in the WR. The ACS at this institution included the three following

areas: waiting room, ambulance waiting area and a newly constructed

ACS that was built next to the ED entrance on the first floor of the

hospital. The newly constructed ACS consisted of 16 care spaces each

containing an upright, exam chair with dividers between each care

space. The ED waiting room was an already established designated

area with up to 12 waiting room chairs and four triage rooms, which

were used to initiate treatment and MD evaluation during the COVID

pandemic. Prior to the pandemic, this waiting room was only used for

nursing triage and was not used for patient evaluation or treatment

by physicians. The ambulance waiting area was a designated area near

the ambulance entrance door that allowed for up to 11 stretchers to

be placed which was also used to initiate treatment and MD evalua-

tion during the COVID pandemic. All of the above care settings were

used as ACS during the pandemic and then continued to be used as

patient care areas after the peak of the pandemic. Both resident and

attending physicians were the providers who initiated evaluation and

treatment in these ACS. Similarly to all other areas of the ED, the resi-

dent physician evaluated the patient first and then presented the case

to the attending physician who evaluated the patient subsequently

after.

2.4 Selection of subjects

The pre-ACS control data consisted of patient encounters from

September 30, 2018 to October 1, 2019, before the development of

ACS. The post-ACS study cohort consisted of patient encounters after

the initiation of ACS fromSeptember 30, 2022 toOctober 1, 2023. The

post-ACS timeperiodwas after the second surgeof thepandemicwhen

COVID-related hospitalizations dropped and remained stable at less

than a rate of 5 per 100,000 population.7 Inclusion criterion included

any patient that presented to the ED with a triage emergency severity

index (ESI) of 2, 3, 4, or 5 assigned by a triage nurse. ESI is a tool used

for ED triage in order to stratify patients based on acuity, ranging from

level 1 (most urgent) to level 5 (least urgent). Patients with an ESI of 1

were excluded from this study due to their high acuity and immediate

relocation to an ED room upon arrival.

2.5 Measures/Outcomes

Door-to-disposition (DTD) time was calculated by identifying the time

when the patient entered the ED and the time when disposition was

decided (admission requested or patient discharged). Door-to-doctor

time was calculated by identifying the time when the patient entered

theEDand the timewhenanemergencyphysician (EP) initiatedpatient

care by assigning their name to the patient. Control variables included

The Bottom Line

Many emergency departments (EDs) use alternate care sites

(ACS), such as thewaiting roomor hospital lobby, to help alle-

viate patient overflows. In this analysis of patient encounters

before (n= 38,265) and after (n= 23,244) implementation of

ACS at an academic ED, initiating patient care earlier in ACS

did not decrease door to disposition time.

patient age, patient sex, andmonth of year as they are known variables

that can affect ED disposition time and/or ED length of stay (LOS).8–11

Using quantile regression analysis controlled for age, sex, and month

of year, we compared the pre-ACS and post-ACS data sets to deter-

mine significant differences among DTD time between both cohorts.

Age was treated as a continuous variable, sex was dichotomous cate-

gorical (male vs. female), and month was categorical (12 levels: one for

eachmonth of the year).

2.6 Data analysis

Independent samples t-tests were used to assess the demographics of

age and gender. Chi-squared tests were used to assess the demograph-

ics of ESI and month of years. To model the differences in median DTD

time between the pre-ACS and post-ACS periods, a quantile regres-

sion model was created with door-to-disposition time (continuous

measure) as the dependent variable, the interaction between time-

period (categorical variable with two levels: pre-ACS vs. post-ACS) and

ESI (categorical variable with ESI-2 coded as the reference level) as

the independent variable, while controlling for age, sex, and month

(Table 1). The fitted model was then used to derive estimates of medi-

ans and 95% confidence intervals for each ESI level and time period for

a prototype case (Table 2). All quantile regression analyses were con-

ducted inRversion4.1.1.12 Specifically, thequantregpackagewasused

to estimatemedian DTD times.13

3 RESULTS

During the pre-ACS control period (September 30, 2018 to October

1, 2019), there were 38,625 patient encounters. During the post-ACS

study period (September 30, 2022 to October 1, 2023), there were

23,244 patient encounters. The largest proportion of encounters were

among ESI 3 patients at 56.1%, followed by ESI 2 at 37.6%, ESI 4 at

6.2%, and ESI 5 at 0.2% (Table 3). Regression analysis showed an over-

all increase in median DTD for ESI 2 and 3 patients who were seen

post-ACS in an ACS compared to those who were seen pre-ACS in an

establishedED room. Specifically, therewas an increase inmedianDTD

time of 40.9 min for ESI 2 patients who were seen in an ACS, com-

pared to the respective ESI 2 patients who were seen in standard ED
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TABLE 1 Table of coefficients from the quantile regressionmodel.

Variable Coefficient, 95%CI p-value

Intercept 255.6 (251.0–261.1) <0.001

post-ACS 40.9 (35.9–45.4) <0.001

ESI3 44.3 (40.7-47.6) <0.001

ESI4 −69.6 (−76.2 to−64.8) <0.001

ESI5 −128.9 (−147.9 to−101.6) <0.001

Age (centered) 0.4 (0.4–0.5) <0.001

Sex=Male −21.2 (−23.6 to−18.4) <0.001

Feb 5.2 (−1.3 to 10.8) 0.142

Mar −1.6 (−8.1 to 5.1) 0.645

Apr −14.5 (−21.6 to−8.9) <0.001

May −18.5 (−25.2 to−12.0) <0.001

Jun −8.9 (−16.0 to−2.3) 0.014

Jul 21.5 (14.6 to 28.1) <0.001

Aug 41.5 (34.1 to 47.7) <0.001

Sep 33.0 (25.5 to 38.7) <0.001

Oct 6.0 (0.0 to 12.0) 0.07

Nov −5.3 (−11.9 to 1.8) 0.147

Dec −5.3 (−11.9 to 1.8) <0.001

post-ACS * ESI3 −22.1 (−28.2 to−15.3) <0.001

post-ACS * ESI4 −38.2 (−46.0 to−27.5) <0.001

post-ACS * ESI5 −70.0 (−99.6 to−25.4) <0.001

Note: This model uses door-to-disposition time as the dependent variable.

The independent variables are the study period (post-ACS), ESI, the inter-

action between ESI and post-ACS period, age (mean-centered), sex, and

month. The coefficients represent median differences between the refer-

ence and the represented categories for each variable while controlling for

the other variables: for example, the Sex =Male has a coefficient of −21.2,
indicating that themedian door-to-disposition time is about 21min lower in

men as compared to women, holding all other variables constant.

Abbreviation: CI, confidence interval; ESI, emergency severity index.

rooms pre-ACS (p< 0.001) (Table 2). Similarly, there was an increase in

median DTD time of 18.8 min for ESI 3 patients who were seen in an

ACS, compared to the respective ESI 3 patients whowere seen in stan-

dard ED rooms pre-ACS (p < 0.001) (Table 2). Conversely, there was a

29.1 min decrease in median DTD for ESI 5 patients who were seen in

ACS compared to standard ED rooms; however, this differencewas not

statistically significant (p= 0.09).

For patients who were seen in ACS, there was an overall higher

median DTD of 4.9 h (median interquartile range [IQR]: 3.2–7.2), while

the median DTD for patients who were seen in standard ED rooms

pre-ACS was 4.5 h (median IQR: 2.9–6.5) (Table 4). ESI 3 patients

represented the largest sub-group (56.1%) and had a median DTD

of 5.2 h (median IQR: 3.5–7.4) for patients seen in ACS and 4.9 h

(median IQR: 3.3–6.8) for patients seen in standard ED rooms pre-ACS

(Table 4).

4 LIMITATIONS

The largest limitation of this study is that our comparison of the

pre-ACS group and post-ACS group is delineated by the COVID-19

pandemic. Our pre-ACS group is pre-pandemic because it was prior

to the development of ACS that were created because of the pan-

demic. Our post-ACS group is when the ACS began being used for

non-pandemic purposes and simply as alternate sites for physician

evaluation. Additionally, this study does not evaluate other variables

that likely exist after the pandemic including staff shortages, increased

ED volume, increased ED acuity, all of which likely affect DTD. This is

also a single institution study which can limit the generalizability of

the conclusions of this study and introduce institution-specific bias.

Additionally, this study is a retrospective review which exists as a lim-

itation, as all data were collected via retrospective data analysis and

chart review. Lastly, although we identified possible confounders and

controlled our statistical analysis for patient age, sex, and month of

the year, we were unable to control for a few other variables such as

increases or decreases in overall ED volume, boarding, crowding, and

staff shortages from 2019 to 2021.

5 DISCUSSION

Initiating patient care in ACS was not associated with decreased time

to disposition in the ED for ESI 2, 3, and 4 patients. There was a 29.1

min decrease in median DTD for ESI 5 patients who were seen in

ACS compared to standard ED rooms however, this difference was not

statistically significant nor clinically important.

Many studies conducted prior to theCOVD-19 pandemic suggested

thatACS could improveED throughput andLOS.A retrospective, inter-

ventional study in 2012 found a 23-min decrease in median ED LOS

for patients whose care was initiated in an alternate care site (wait-

ing room).14 Another study conducted in 2001 similarly noted an 18%

reduction in ED LOS for patients that were initially seen by a physi-

cian in the ED waiting room.15 Additionally, a 2011 systematic review

pooled the data from two randomized control trials of ACS and found

an overall reduction in ED LOS of 37 min.16 In contrast to these prior

studies, our study does not demonstrate a significant decrease in ED

LOS for those patientswhose carewas initiated in anACS. In this study,

where ACS were developed during the peak of the pandemic to ame-

liorate ED burden, the continued use of these ACS does not appear to

haveanybenefit on reducing time todisposition for theoverallmajority

of patients.

The reasons for our observations are likely multifactorial. Time to

ED disposition is often limited by a variety of ED variables including

blood work draws, intravenous (IV) placement, computed tomography

(CT) scans (which are often dependent on IV placement), medication

administration, and consultant evaluation, many of which do not occur

in ACS and WR. An important explanation for this is that these ACS

do not have designated nursing staff and despite orders being placed



MANGINO ET AL. 5 of 7

TABLE 2 Table of door-to-disposition (DTD) time (minutes) per emergency severity index (ESI) level: pre-alternate care sites (pre-ACS) versus
post-ACS.

ESI

Pre-ACSDTD (min)

(median, 95%CI)

Post-ACSDTD (min)

(median, 95%CI)

Median difference

(95%CI) p-value

2 255.6 (249.9–261.4) 296.5 (290.0–303.0) 40.9 (35.9–45.4) <0.001

3 300.0 (294.7–305.2) 318.8 (312.9–324.6) 18.8 (14.8–22.9) <0.001

4 186.0 (178.6–193.4) 188.7 (180.4–197.1) 2.7 (−4.1–11.6) 0.55

5 126.7 (93.2–160.2) 97.6 (90.4–104.8) −29.1 (−60.6–12.9) 0.09

Note: As the quantile regression model controls for a number of variables, these medians and 95% CIs are derived by choosing an arbitrary prototype case

(female patient of average age seen in the month of January) and obtaining predicted values using the coefficients from the quantile regression model

(Table 1A). The p-values are obtained by requesting contrasts from the quantile regressionmodel comparing the pre-ACS and post-ACSwithin each ESI.

Abbreviation: CI, confidence interval.

TABLE 3 Study demographics andmonth of year: pre-alternate care sites (pre-ACS) (control) versus post-ACS (study).

Overall

(n= 61,869)

Pre-ACS

(n= 38,625)

Post-ACS

(n= 23,244) p-value

Age (years, mean, SD) 54.22 (20.70) 54.01 (20.58) 54.57 (20.89) <0.001

Sex=Male (n, %) 27,937 (45.2) 17,689 (45.8) 10,248 (44.1) <0.001

ESI (n, %)

2 23,238 (37.6) 14,795 (38.3) 8443 (36.3) <0.001

3 34,715 (56.1) 21,382 (55.4) 13,333 (57.4)

4 3809 (6.2) 2377 (6.2) 1432 (6.2)

5 107 (0.2) 71 (0.2) 36 (0.2)

Month (n, %)

Jan 5899 (9.5) 3679 (9.5) 2220 (9.6) <0.001

Feb 5439 (8.8) 3376 (8.7) 2063 (8.9)

Mar 5405 (8.7) 3879 (10.0) 1526 (6.6)

Apr 5460 (8.8) 3699 (9.6) 1761 (7.6)

May 4732 (7.6) 2769 (7.2) 1963 (8.4)

Jun 4816 (7.8) 2978 (7.7) 1838 (7.9)

Jul 5391 (8.7) 3869 (10.0) 1522 (6.5)

Aug 5667 (9.2) 3618 (9.4) 2049 (8.8)

Sep 5419 (8.8) 3335 (8.6) 2084 (9.0)

Oct 5966 (9.6) 3816 (9.9) 2150 (9.2)

Nov 3813 (6.2) 1860 (4.8) 1953 (8.4)

Dec 3862 (6.2) 1747 (4.5) 2115 (9.1)

Abbreviation: ESI, emergency severity index.

by EPs, they often are not completed until the patient is brought

back to an ED room with an assigned nurse. Additionally, ancillary

staffing is limited in ACS, which impact flow and facilitation of dis-

position directly. In addition, ACS often require patients to be moved

from ACS to a standard ED room when one is available which further

strains limited resources and creates a delay. Our results further illus-

trate this concept by showing a 32-min reduction in door-to-doctor

time for patients seen in ACS, yet no significant decrease in DTD time.

This decrease demonstrates that physician evaluation and order place-

ment are not the limiting factor for disposition and the bottleneck

issue likely lies elsewhere. Overall, initiating patient care in ACS allows

physicians to see patients faster, but does not appear to reduce time to

disposition.

Additionally, many pre-existing healthcare challenges exacerbated

by the COVID-19 pandemic might also be affecting ED throughout

and disposition time. For example, many EDs are now experienc-

ing significant increases in both volume and acuity “post-pandemic,”

while nursing shortages and clinician burnout, which otherwise might

enable ancillary ED care in an ACS, are on the rise causing a dearth

of staffing.17 In an October 2021 survey of multiple clinicians and
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TABLE 4 Overall door-to-disposition time (h) of pre-alternate
care sites (pre-ACS) versus post-ACS.

Door-to-disposition time (hours) (median IQR)

ESI Pre-ACS Post-ACS Overall

2 4.2 (2.6, 6.2) 4.8 (3.2, 7.2) 4.4 (2.8, 6.5)

N= 14,795 N= 8443 N= 23,238

3 4.9 (3.3, 6.8) 5.2 (3.5, 7.4) 5.0 (3.4, 7.0)

N= 21,382 N= 13,333 N= 34,715

4 2.9 (1.9, 4.2) 3.0 (1.9, 4.5) 3.0 (1.9, 4.3)

N= 2377 N= 1432 N= 3809

5 2.0 (1.2, 3.0) 1.5 (0.8, 2.3) 1.8 (1.0, 2.8)

N= 71 N= 36 N= 107

Overall 4.5 (2.9, 6.5) 4.9 (3.2, 7.2)

N= 38,625 N= 23,244

Abbreviations: ESI, emergency severity index; IQR, interquartile range.

clinical leaders, respondents note the top three problems facing EDs

are boarding of patients awaiting an inpatient/observation bed, hir-

ing and retaining quality staff, and clinician burnout. When compared

to a pre-pandemic 2019 survey, these concerns have increased sig-

nificantly with boarding, hiring and burnout up 22%, 30%, and 24%,

respectively.18 These new healthcare challenges and system demands

are likely contributing to ED boarding and overcrowding, which in turn

is likely hindering DTD. However, as illustrated in many prior studies,

the large benefit of initiating care earlier in the ED likely lies elsewhere,

such as decreasing LWBS (left without being seen) rates and earlier

identification of high-risk patients.

Although this study demonstrates that the utilization of ACS that

were created during the pandemic had a decrease in DTD for ESI 5

patients, it did not demonstrate a decrease in DTD time for a large

majority of ED patients (ESI 2, 3, and 4). Additionally, given that our

data demonstrate that ESI 2 patients at our institution might be less

likely to have a quick disposition if seen in ACS, we might advocate for

an even higher priority to be placed on moving these patients into the

ED to be seen sooner, particularly in lieu of ESI 3 patients.

We believe the challenges associated with the utilization of ACS

such as logistical and resource issues need to be addressed in order to

maximize any possible benefit of ACS on DTD time. Further research

is needed to determine the long-term effects of ACS utilization in EDs

and to identify strategies to overcome the challenges associated with

this approach.

Overall, this study found that the utilization of ACS that were cre-

ated during the pandemic did not decrease DTD for ESI 2, 3, and 4

patients when compared to standard pre-ACS ED rooms. Our data

suggest that initiating patient care earlier in ACS that were origi-

nally created during the pandemic does not appear to have significant

benefit on DTD time.
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