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ABSTRACT

Objective: Optimizing resource utilization is critical to reducing healthcare costs. Our study aims to review trends in overall
patient volume, acuity, time of presentation, and use of resources in the emergency department (ED) during the COVID-19
pandemic.
Methods: We compared ED utilization from a 30-day period during the height of the COVID-19 pandemic (April 1, 2020-April
30, 2020) to the same 30-day period in the preceding calendar year (April 1, 2019-April 30-2019). Data were grouped into
outcome measures focusing on ED throughput and utilization of ancillary ED services.
Results: While the absolute number of patients in or arriving to the ED at any given time was significantly lower during the
COVID-19 pandemic (p < .01), the hourly patterns of patient census, arrivals, and admissions all aligned with pre-pandemic
values. Also, patient acuity, as measured by ESI level, did not significantly change. The absolute number of admissions for both
sites was similar to the pre-pandemic time period, but the percentage of patients admitted over the 30-day period increased. The
absolute number of radiographic and laboratory studies ordered in the ED also changed significantly (p < .05), but the hourly
pattern did not.
Conclusions: Our study shows significantly lower patient volumes, increased admission rates, and no significant change in
the hourly throughput of the ED. Thus, our analysis suggests that shift times should not be adjusted, nor should the number or
composition of providers on each shift in academic and community ED sites during the COVID national lockdown.
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1. INTRODUCTION

Emergency Department (ED) throughput is a broad con-
cept describing how patients flow within the department.
Throughput is impacted by the utilization of many variables,
such as staffing, inpatient capacity, and turn-around-times for
lab and imaging results. Understanding resource utilization
in the ED can help reduce health care costs and optimize
staffing models.[1] In the ED, as in other healthcare set-
tings, direct care providers and ancillary services, such as
laboratory and radiology services, are key resources. ED

utilization, based on patient arrivals over a 24-hour period,
follows a fairly regular pattern. Arrivals begin to rise around
08:00, peak around 12:00, and remain steady until 20:00,
after which volume declines until the next morning. Lab-
oratory use and radiology use generally follow a parallel
curve.[2, 3]

Volume and patient acuity are the key determinants of staffing
needs for physicians, advanced practice providers (APPs),
and nurses. They can also be useful in determining staffing
for ancillary services. The goal of a staffing model is to match
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service needs with service availability. Increased demand
for services occurs when the number of patients arriving to
the ED for treatment exceeds the ED resources to meet that
demand.[4] Longer patient length-of-stay (LOS) (i.e. from
boarding admitted patients), prolonged turn-around-times
for laboratory or imaging studies, and arrival surges can all
put a strain on staffing and lead to overutilization. Patient
arrival and census data by hour of the day, along with counts
of laboratory and radiology orders, can be used to generate
or adjust staffing models for the ED, as well as associated
ancillary departments. Aligning department staffing with pa-
tient demand increases efficiency and can potentially reduce
cost.[4]

There is scant information of the effects of pandemics and
natural disasters on ED operations. Kazzi et al. reported on
the experience in their community emergency department
after the 1994 Los Angeles Earthquake.[5] However, most of
the knowledge we have about the effects of pandemics on
the ED comes from the 2009 H1N1 influenza pandemic.[6]

Sugarman et al. reported on their experiences during the
2009 H1N1 pandemic which struck the United States in late
summer and fall.[7] Those authors reported that the number
of visits from influenza-like illness doubled from the prior
seasonal influenza period of 2008-2009 with greater than
five times the volume in pediatric hospitals. They reported
increased LOS and the number of patients who left without
being seen, as well as insufficient ED space and shortages of
personal protective equipment.

As the COVID-19 pandemic progressed in our metropoli-
tan area, ED volumes for COVID cases were increasing,
but overall ED volumes were declining, due to fewer cases
of non-COVID-19 related illness presenting to the ED. Ac-
cording to the American Hospital Association, stay-at-home
orders led to a decrease in patients seeking ED care for non-
COVID-19-related illnesses.[8]

To further study the impact of the COVID pandemic on ED
utilization and the resultant implications on staffing, we com-
pared trends in overall patient metrics and use of ancillary
services during April 2020 (the height of the COVID-19
pandemic) to ED utilization in April 2019.

2. METHODS

This study took place at two hospitals in an urban health
system in Philadelphia. Study Site A is an academic tertiary
care center home to a three-year emergency medicine resi-
dency program. It is a 50 bed ED that is staffed by two to
four board certified emergency physicians 24 hours a day
and APPs 12-14 hours per day. Study Site A serves one of
the most densely populated, poorest, and most violent areas

in the Commonwealth of Pennsylvania. 53% of patients are
insured by Medicaid or Medicare and 25% of patients are
uninsured. Study Site B is a community site and is a 19 bed
ED that is staffed by two board certified emergency physi-
cians 24 hours a day that are supplemented by APPs 12-15
hours per day. At both study sites, APPs see only patients
triaged to lower Emergency Severity Index (ESI) scores (III
or below). Also, study Site A has resident coverage 24 hours
a day, excluding four hours per week during conference time
and one six-hour period per month during journal club. Study
Site B has resident coverage 8-16 hours a day. During the
pandemic, resident coverage hours stayed the same, but shift
times were modified based on census data. In 2019, Study
Site A had approximately 95,000 visits and Study Site B had
approximately 47,000 visits.

We performed an analysis of ED utilization during the 2020
COVID pandemic using routinely collected ED metrics. Data
was collected from a 30-day period during the height of the
COVID-19 pandemic (April 1, 2020-April 30, 2020) and
was compared to the same 30-day period in the preceding
calendar year (April 1, 2019-April 30-2019). Throughput
metrics reflective of ED utilization, including patient census,
arrivals, and admissions were evaluated during the study pe-
riods. Overall patient acuity, as determined by the ESI level,
was also included. Utilization of both laboratory and radiol-
ogy resources and providers was investigated. All data was
extracted from our electronic medical record (EMR) EPIC
developed by Epic Systems Corporation (Verona, Wiscon-
sin). This study was not considered human subjects research,
and therefore, did not require the review of the Institutional
Review Board.

2.1 Measurements
2.1.1 Census by hour of day
The ED census was defined as the total number of patients
present in the ED, including those in the waiting area, those
who were in-process, and those who were dispositioned, but
who had not yet physically left the department. Patients were
counted in the census as a data point each hour they were in
the ED. We also calculated the percentage change in census
by hour, referred to as the delta hourly census.

2.1.2 Arrivals by hour of day
Arrivals were defined as the absolute number of new patients
presenting to the ED in any given specific hour. We further-
more calculated the percentage change in arrival by hour,
referred to as the delta hourly arrivals.

2.1.3 Admissions by hour of day
Admissions were defined as the absolute number of patients
admitted to any inpatient or observation setting during that
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hour of the day. The percentage change in admissions by
hour, referred to as the delta hourly admissions, was addition-
ally calculated. The monthly admission rate, defined as the
total number of admissions/total arrivals, was also quantified.
Sample size was determined via power analysis in which the
significance level was set to 0.05 and the power was set to
0.8.

2.1.4 Radiographic orders by hour of day
Orders for radiographs, computed tomography (CT), and
ultrasound were counted as radiographic orders, and tracked
by hour of day. Each order was counted separately, for exam-
ple, radiographs of the wrist and hand would count as two
separate orders, as would CT scans of the brain and cervical
spine.

2.1.5 Laboratory orders by hour of day
All laboratory orders sent from the ED were counted towards
the total number of laboratory hours and tracked by hour
of day. For example, complete blood count, comprehensive
metabolic panel, and troponin would be considered separate
orders, despite being ordered on the same patient.

2.1.6 Emergency Severity Index (ESI) level
All patients presenting to the ED are triaged according to
the five level Emergency Severity Index Algorithm. Patients
triaged to ESI levels I and II were grouped together for ease
of comparative analysis, as were patients triaged to ESI levels
IV and V.

For each throughput and process metric, as well as its corre-
sponding delta, two sample t-tests were used to compare the
pre-COVID-19 time period to the COVID-19 time period,
defined as percent change in absolute values per hour. By
convention, significance was set at p < .05.

3. RESULTS
Full utilization data is reported in Appendix 1 (Study Site A)
and Appendix 2 (Study Site B). A summary of the statistical
analysis is reported in Table 1 (Study Site A) and Table 2
(Study Site B).

3.1 Census by hour of day
3.1.1 Study site A
The average number of patients in the ED per hour ranged
from 29.0-78.2 during the pre-COVID-19 time period and
25.1-49.8 during the COVID-19 time period. The hourly cen-
sus for both time periods are displayed in Figure 1a. There
was a statistically significant difference in the hourly census
volumes between the two time periods (p < .01). The hourly
delta of the census ranged from 0.88-1.23 in the pre-COVID-
19 time period and from 0.91-1.15 in the COVID-19 time

period. The difference in the delta values was not statistically
significant (p = .75).

3.1.2 Study site B
The average numbers of patients in the ED per hour ranged
from 11.5-32.8 during the pre-COVID-19 time period and
9.5-21.4 during the COVID-19 time period. The hourly cen-
sus for both time periods are displayed in Figure 1b. There
was a statistically significant difference in the hourly census
volumes between the two time periods (p < .01). The hourly
delta of the census ranged from 0.87-1.27 in the pre-COVID-
19 time period and from 0.88-1.16 in the COVID-19 time
period. The difference in the delta values was not statistically
significant (p = .79).

3.2 Arrivals by hour of day
3.2.1 Study site A
During the pre-COVID-19 time period, 8,351 patients arrived
to the ED, compared to 5518 patients during the COVID-19
time period. The average numbers of hourly arrivals to the
ED per hour ranged from 4.1-18.4 during the pre-COVID-19
time period and 3.7-12.0 during the COVID-19 time period.
Hourly arrivals for both time periods are displayed in Figure
1c. There was a statistically significant difference in the ab-
solute number of arrivals between the two time periods (p
< .01). The delta of hourly arrivals ranged from 0.76-1.77
in the pre-COVID-19 time period and from 0.70-1.44 in the
COVID-19 time period. The difference in the delta values
was not statistically significant (p = .93).

3.2.2 Study site B
During the pre-COVID-19 time period, 3,920 patients arrived
to the ED, compared to 2384 patients during the COVID-19
time period. The average numbers of hourly arrivals to the
ED per hour ranged from 2.6-9.7 during the pre-COVID-19
time period and 1.7-4.8 during the COVID-19 time period.
Hourly arrivals for both time periods are displayed in Figure
1d. There was a statistically significant difference in the
absolute number of arrivals between the two time periods (p
< .01). The delta of hourly arrivals ranged from 0.82-1.64
in the pre-COVID-19 time period and from 0.73-1.34 in the
COVID-19 time period. The difference in the delta values
was not statistically significant (p = .93).

3.3 Admission rate by hour of day
3.3.1 Study site A
During the pre-COVID-19 time period, 1,798 patients were
admitted from the ED, compared to 1,721 patients during
the COVID-19 time period. The average numbers of hourly
admissions from the ED ranged from 1.1-4.3 during the pre-
COVID-19 time period and 0.97-3.8 during the COVID-19
time period. Hourly admissions for both time periods are
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displayed in Figure 1e. The difference in the average number
of hourly admissions between the two time periods was not
statistically significant (p = .42). The monthly admission rate
was 21.5% during the pre-COVID-19 time period and 31.2%
during the COVID-19 time period. The delta of hourly ad-

missions ranged from 0.59-1.74 in the pre-COVID-19 time
period and from 0.73-2.48 in the COVID-19 time period. The
difference in the delta values was not statistically significant
(p = .92).

Figure 1. Throughput metrics NoteHourly census, arrivals, and admissions for study sites A and B

3.3.2 Study site B

During the pre-COVID-19 time period, 338 patients were
admitted from the ED, compared to 477 patients during the
COVID-19 time period. The average numbers of hourly
admissions from the ED ranged from 0.2-1.0 during the pre-
COVID-19 time period and 0.1-1.4 during the COVID-19

time period. Hourly admissions for both time periods are
displayed in Figure 1f. There was a statistically significant
difference in the average number of hourly admissions be-
tween the two time periods (p < .01). The monthly admission
rate was 8.6% during the pre-COVID-19 time period and
20% during the COVID-19 time period. The delta of hourly
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admissions ranged from 0.42-2.23 in the pre-COVID-19 time
period and from 0.33-4.00 in the COVID-19 time period. The
difference in the delta values was not statistically significant
(p = .67).

3.4 Radiographic orders by hour of day
3.4.1 Study site A
During the pre-COVID-19 time period, 12,904 radiographic
orders were placed in the ED, compared to 11,102 orders
during the COVID-19 time period. The average numbers

of radiographic orders per hour ranged from 7.9-27.0 dur-
ing the pre-COVID-19 time period and 6.6-24.9 during the
COVID-19 time period. Hourly radiographic orders for both
time periods are displayed in Figure 2a. There was a statisti-
cally significant difference in the average absolute number of
radiographic orders between the two time periods (p=0.01).
The delta of hourly radiographic orders ranged from 0.61-
1.78 in the pre-COVID-19 time period and from 0.66-1.38
in the COVID-19 time period. The difference in the delta
values was not statistically significant (p = .90).

Figure 2. Utilization metrics for ancillary services at study sites A and B

3.4.2 Study site B

During the pre-COVID-19 time period, 4,788 radiographic
orders were placed in the ED, compared to 4,367 orders
during the COVID-19 time period. The average numbers
of radiographic orders per hour ranged from 2.6-10.2 dur-
ing the pre-COVID-19 time period and 3.1-10.0 during the
COVID-19 time period. Hourly radiographic orders for both
time periods are displayed in Figure 2b. There was a statisti-
cally significant difference in the average absolute number of
radiographic orders between the two time periods (p <. 01).
The delta of hourly radiographic orders ranged from 0.64-
1.74 in the pre-COVID-19 time period and from 0.72-1.46

in the COVID-19 time period. The difference in the delta
values was not statistically significant (p = .80).

3.5 Laboratory orders by hour of day
3.5.1 Study site A
During the pre-COVID-19 time period, 37,499 orders for lab-
oratory tests were placed in the ED compared to 45,868 lab-
oratory tests during the COVID-19 time period. The average
number of laboratory orders per hour ranged from 22.0-77.7
during the pre-COVID-19 time period and 28.3-104.5 during
the COVID-19 time period. Hourly laboratory orders for
both time periods are displayed in Figure 2c. The difference
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in the average absolute number of laboratory orders between
the two time periods was statistically significant (p < .01).
The delta of hourly laboratory orders ranged from 0.73-1.60
in the pre-COVID-19 time period. In the COVID-19 time
period, the range was 0.54-1.51. The difference in the delta
values was not statistically significant (p = .98).

3.5.2 Study site B

During the pre-COVID-19 time period, 16,259 orders for
laboratory tests were placed in the ED, compared to 18,295
laboratory tests ordered during the COVID-19 time period.

The average numbers of laboratory orders per hour ranged
from 9.6-37.4 during the pre-COVID-19 time period and
8.2-41.9 during the COVID-19 time period. Hourly labo-
ratory orders for both time periods are displayed in Figure
2d. The difference in the average absolute number of labo-
ratory orders between the two time periods was statistically
significant (p = .02). The delta of hourly laboratory orders
ranged from 0.67-1.76 in the pre-COVID-19 time period. In
the COVID-19 time period, the range was 0.62-2.01. The
difference in the delta values was not statistically significant
(p = .80).

Table 1. Study site A utilization metrics
 

 

Utilization Metric Total  Range  p-value  Range (Delta) p-value (Delta) 

Census      

Pre-COVID-19 42,132 (29.0-78.2) 
p < .01* 

0.88-1.23 
p = .75 

COVID-19 29,043 (25.1-49.8) 0.91-1.15 

Arrivals      

Pre-COVID-19 8,351 4.1-18.4 
p < .01* 

0.76-1.77 
p = .93 

COVID-19 5,518 3.7-12.0 0.70-1.44 

Admission      

Pre-COVID-19 1,798 1.1-4.3 
p = .42 

0.59-1.74 
p = .92 

COVID-19 1,721 0.97-3.8 0.73-2.48 

Radiographic      

Pre-COVID-19 12,904 7.9-27.0 
p = .01* 

0.61-1.78 
p = .90 

COVID-19 11,102 6.6-24.9 0.66-1.38 

Laboratory       

Pre-COVID-19 37,499 22.0-77.7 
p < .01* 

0.73-1.60 
p = .98 

COVID-19 45,868 28.3-104.5 0.54-1.51 

Note. Total = the total count of each individual data point collected during the 30-day time periods; Range = the minimum and maximum values of the 

average hourly values for each metric; Delta range = the minimum and maximum values of the percent hourly change for each metric; * indicates 

statistical significance 

Figure 3. Patient acuity by ESI level for study sites A and B
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Table 2. Study site B utilization metrics
 

 

Utilization Metric Total  Range  p-value  Range (Delta) p-value (Delta) 

Census      

Pre-COVID-19 17,147 11.5-32.8 
p < .01* 

0.87-1.27 
p = .79 

COVID-19 11,447 9.5-21.4 0.88-1.16 

Arrivals      

Pre-COVID-19 3,920 2.6-9.7 
p < .01* 

0.82-1.64 
p = .93 

COVID-19 2,384 1.7-4.8 0.73-1.34 

Admission      

Pre-COVID-19 338 0.2-1.0 
p < .01* 

0.42-2.23 
p = .67 

COVID-19 477 0.1-1.4 0.33-4.00 

Radiographic      

Pre-COVID-19 4,788 2.6-10.2 
p < .01* 

0.64-1.74 
p = .80 

COVID-19 4,367 3.1-10.0 0.72-1.46 

Laboratory        

Pre-COVID-19 16,259 9.6-37.4 
p < .02* 

0.67-1.76 
p = .80 

COVID-19 18,295 8.2-41.9 0.62-2.01 

Note. Total = the total count of each individual data point collected during the 30-day time periods; Range = the minimum and maximum values of the 

average hourly values for each metric; Delta range = the minimum and maximum values of the percent hourly change for each metric; * indicates 

statistical significance 

 

 
3.6 Emergency Severity Index (ESI) level

3.6.1 Study site A

During the pre-COVID-19 time period, 19.4% of total visits
were patients triaged to ESI level I or II, compared to 21.4%
of patients during the COVID-19 time period. 47.4% of
patients were triaged to ESI level III in the pre-COVID-19
time period, compared to 49.4% during the COVID-19 time
period. During the pre-COVID-19 time period, 32.6% of
patients were triaged to either ESI level IV or V, compared to
27.9% of patients during the COVID-19 time period. There
was no statistically significant difference in the composition
of patient acuity (p = .92). ESI visits for Study Site A are
shown in Figure 3a. Given the difference in volume between
Study Sites A and B, ESI I/II and III/IV were combined in
Figure 3a.

3.6.2 Study site B

During the pre-COVID-19 time period, 5.9% of total visits
were patients triaged to ESI level I or II, compared to 9.5%
of patients during the COVID-19 time period. 56.4% of
patients were triaged to ESI level III in the pre-COVID-19
time period, compared to 60.6% during the COVID-19 time
period. During the pre-COVID-19 time period, 37.2% of
patients were triaged to either ESI level IV or V, compared to
29.2% of patients during the COVID-19 time period. There
was no statistically significant difference in the composition
of patient acuity (p = .99). ESI visits for Study Site B are
shown in Figure 3b.

4. DISCUSSION

This study analyzed the utilization and throughput metrics of
two urban EDs during the height of the COVID-19 pandemic
and compared those metrics to the prior year. In doing so,
we derived trends that could be used to predict staffing needs
in times of anticipated patient surges. Additionally, by using
both Study Site A and Study Site B, our analysis may be rep-
resentative of both academic tertiary care sites and smaller
urban community sites.

We found that the absolute number of patients in or arriving
to the ED at any given time was significantly lower during
the COVID-19 pandemic. Conversely, the absolute number
of admissions for both sites was similar to the pre-pandemic
time period. Accordingly, the percentage of patients admitted
over the 30-day period increased. Despite these differences,
the hourly patterns of patient census, arrivals, and admissions
all remained statistically similar to pre-pandemic values. In
short, though there were significant changes in patient vol-
ume and admission rates, we found no significant change in
the hourly throughput of the ED.

As demonstrated, the patient census significantly decreased
during the height of the pandemic. Similarly, ED volumes
decreased 50% during the height of the COVID pandemic.[9]

Although the total percentage of COVID and influenza-like
illness tripled, total ED visits were down over 1,000,000
visits per week during the height of the epidemic. Simi-
lar decreases were found in England after their country’s
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lockdown.[10] This phenomenon has not been documented
in previous pandemics and may be attributed to the stay-at-
home order enacted for COVID-19. ED visits were down
25% during the week after the lockdown and 49% from the
month before. It also may be attributed to patient desire to
avoid potential exposure to the virus.

Given the statistically significant difference in absolute pa-
tient volumes, it might be argued that overall staffing could
be adjusted to mimic predicted trends and potentially reduce
staff exposure in a future pandemic. For example, the abso-
lute number of providers on each shift could be reduced, or
overlapping provider shift hours could be eliminated. How-
ever, it is important to consider the notion of staff reduction
in relation to the fact that the overall admission rates of pa-
tients significantly increased at both our tertiary academic
and community sites. Additionally, the hourly census delta
did not change. This is important as the hourly census delta
is a reasonable reflection of the state of the ED over time, i.e.
it accounts not only for patient arrivals but also for through-
put issues such as LOS. The lack of difference in the census
delta may be explained by a number of factors, such as in-
creased LOS due to staff donning and doffing of PPE, delays
for inpatient beds requiring isolation, or evolving admission
algorithms. Regardless of the explanation, there was no sig-
nificant change in the hourly census delta nor hourly arrivals
delta, and thus, it could be reasoned that neither a reduction
in staff nor a change to shift hours would likely produce a
meaningful difference in ED throughput or patient care.

In addition to the absolute number of providers available in
the ED, appropriate staffing also relies upon the ratio of physi-
cians to APPs. This ratio is often based upon the expected
level of patient acuity in the ED at a given time. During the
COVID-19 pandemic, both study sites saw a slightly higher
patient acuity (70.8% of patients at Study Site A were ESI 3
or higher vs 66.8% pre-pandemic, 70.1% vs 62.3% at Study
Site B). However, this difference was not statistically signifi-
cant. Accordingly, the findings do not imply a need to adjust
the ratio of physicians to APPs.

Regarding ED utilization of ancillary services, our analysis
found that while the absolute number of patients in either
department decreased during the COVID-19 pandemic, the
absolute number of laboratory tests was significantly higher
at both study sites. This finding could potentially be ex-
plained by the number of investigative labs sent in the ED to
facilitate inpatient treatment plans for COVID-19. Our site
mandated approximately 20 blood tests for all patients being
admitted for COVID, many of which would not typically be
sent from the ED. If patient disposition depends on certain
lab results, the increase in laboratory studies ordered could
have important implications for patient throughput, depend-

ing on the capacity of a site’s laboratory. If the anticipated
increase in tests exceeds the capacity of the current staffing
model, the laboratory department should increase staffing
during the pandemic.

Conversely, the absolute number of radiographic orders
placed in both departments decreased during the COVID-
19 pandemic. This finding could imply that the radiology
department may benefit from decreased staffing. It should
be considered that while the absolute number of radiographs
ordered went down, the decrease was not as significant as the
decrease in total patient census. This could be explained by
a greater number of orders per patient, for example a chest
radiograph and CT for respiratory complaints, or by a larger
percentage of patients receiving imaging. Additional studies
into staffing implications for radiological services could be
warranted.

Lastly, when comparing Study Site A, an academic tertiary
care site, and Study Site B, a community ED, there was no
significant difference in any utilization or throughput met-
rics. Both sites saw a decrease in overall patient volumes
but interestingly saw approximately a ten-percent increase in
monthly admissions. There are several potential explanations
for this finding. While the sites are different, they are located
in relatively close proximity to one another. Therefore, one
might consider their location, and therefore, rate of viral
spread very similar. The patient population also comprises
very similar demographic groups. Finally, as Study Site B is
under the umbrella of the same health system as Study Site
A, the admission guidance was the same for both clinical
sites.

Regardless, if both academic and community sites can expect
sustained rates of admission during pandemics, there could
be important implications for departmental throughput. A
consistent admission rate during a pandemic in which those
afflicted have longer inpatient LOS could lead to increased
boarding in EDs and negatively impact ED flow.

Limitations

Several limitations exist for the study. First, the study was
completed in an urban setting with patients predominantly of
a low socioeconomic status. Because the impact and severity
of the everchanging pandemic on different hospitals is dif-
ficult to predict, the results may not be generalizable to all
hospital settings or patient populations. Variations in patient
metrics occur at a different times/seasons of the year. Ad-
ditionally, ED throughput can depend on many site-specific
variables, such as inpatient capacity, which may also make
the findings less generalizable. Lastly, the COVID-19 pan-
demic was unique in that stay-at-home orders were enacted.
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The impact on ED volume and utilization may not be gener-
alizable to other pandemics, or future waves of COVID-19,
if stay-at-home orders are not in place.

5. CONCLUSIONS
The COVID-19 pandemic presented a unique opportunity to
investigate changes in ED utilization in order to assess the
need for adjustment to staffing models. Our analysis sug-

gests that overall staffing and shift times for nurses, APPS,
and physicians should not be adjusted during pandemics. In
addition, the ratio of APPs to physicians should not change.
Similar ED utilization was seen in both urban academic and
urban community clinical settings.
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