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Introduction:Hospital-based emergency departments have been a sustained source of overall hospital utilization
in the United States. In 2019, an estimated 150 million hospital-based emergency department (ED) visits
occurred in the United States, up from 90 million in 1993, 108 million in 2000 and 137 million in 2015. This
study analyzes hospital ED visit registration data pre and post to the COVID-19 pandemic describe the impact
of on hospital ED utilization and to assess long-term implications of COVID and other factors on the utilization
of hospital-based emergency services.
Methods:Weanalyze real-timehospital ED visit registration data froma large sample of UShospitals to document
changes in ED visits from January 2020 through March 2022 relative to 2019 (pre-COVID baseline) to describe
the impact of the COVID-19 pandemic on EDs and assess long-term implications.
Results: Our data show an initial steep reduction in ED visits during the first half of 2020 (compared to 2019
levels) with rebounding occurring in 2021, but never reaching pre-pandemic levels. Overall, ED visit volumes
across the study states declined in each year since 2019: 2020 declined by −18%, 2021 by −10% and the first
quarter of 2022 is−12% below 2019 levels.
Conclusions: There is a wide range of potential long-term implications of the observed reduction in the demand
for hospital-based emergency services not only for emergency physicians, but for hospitals, health plans and
consumers.
© 2022 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Background

Hospital-based emergency departments have been a sustained
source of overall hospital utilization in the United States. In 2019, an
estimated 150 million hospital-based emergency department (ED)
visits occurred in the United States, up from 90 million in 1993 [1],
108 million in 2000 and 137 million in 2015 [2]. In addition, the emer-
gency department is the primary driver of inpatient admissions in
most hospitals. In 2018, approximately 70% of all hospital inpatient
admissions originated in the hospital ED [3] and one study estimates
that EDs generate more than two-thirds of all economic activity in US
hospitals, up from 40% in 2002 [4]. At the same time, there are growing
efforts by health plans and health system planners to reduce utilization
of hospital-based emergency services, especially for so-called “low-
value” care. CDC data show that hospital ED visit rates (per hundred
population) had grown consistently over time, from 35.5 in 1993 and
. This is an open access article under
then peaking at 46 per hundred population in 2015 and then declining
to 40per hundred by 2018. In addition, enrollment inmanaged care and
“value- based” health plans increased substantially in recent years.
These plans have incentives and tools to more aggressively manage
and control how their members access health care including reducing
utilization of hospital based-emergency services and are likely building
upon the COVID-19 driven accelerated adoption of telehealth systems.

Previous studies of the COVID-19 pandemic have documented
substantial reductions in emergency department (ED) visits, hospital
inpatient admissions, physician visits, and other medical services com-
pared to pre-COVID levels. This paper analyzes ED data covering the
entire pandemic period through March 2022 to provide a complete,
up-to-date picture of the effects of the COVID-19 pandemic on emer-
gency department utilization.

1.1. Importance

Understanding how utilization of hospital EDs has changed over the
entire pandemic is valuable to a wide audience, including emergency
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

http://crossmark.crossref.org/dialog/?doi=10.1016/j.ajem.2022.08.031&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.ajem.2022.08.031
mailto:gmelnick@usc.edu
https://doi.org/10.1016/j.ajem.2022.08.031
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.sciencedirect.com/science/journal/
www.elsevier.com/locate/ajem


G. Melnick, J.F. O'Leary, B.A. Zaniello et al. American Journal of Emergency Medicine 61 (2022) 64–67
department physicians, hospital and health system planners and man-
agers, policy makers, payors and ultimately consumers.

Specifically, we contextualize potential implications of the observed
reduction in the demand for hospital-based emergency services for
emergency physicians, hospitals, and health plans and consumers.
1.2. Goals of the this investigation

We use real-time hospital ED visit registration data to document
changes in ED visits from January 2020 through March 2022 relative
to 2019 (pre-COVID baseline) to describe the impact of the COVID-19
pandemic on EDs and assess long-term implications.
2. Methods

2.1. Study design and setting

The data for this analysis were supplied by Collective Medical, a care
coordination software company that links to hospital operations and
electronic medical records systems. We drew upon daily hospital regis-
tration data to measure ED visits from more than 1000 hospitals. The
data cover between 40% to 100% of hospitals in nine states (California,
Washington, Oregon, Virginia, Massachusetts, Arkansas, West Virginia,
Idaho, New Mexico) for the period January 1, 2019 through March 31,
2022. The study sample includes only hospitals reporting for all months
during this 39-month period.
2.2. Analysis

We conducted a simple descriptive trend analysis using a pre-post
design. Data from 2019 serve as the pre-COVID baseline. Total ED visits
across all study hospitals within each state are calculated for each
quarter between January 2019 through December 2021 and for the
first three months of 2022. Totals for each quarter in 2020 and 2021
are compared to 2019 and the percentage difference from 2019 is calcu-
lated for each of the nine states and for January, February and March of
2022. For example, within a given state, total ED visits in January of 2019
are compared with the total ED visits in January 2020 and January 2021
and the percentage difference from 2019 for 2020 and 2021 is calcu-
lated. An overall average difference in ED visits is estimated for all
nine states combined.
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3. Results

Fig. 1 summarizes percentage differences in ED visits by quarter for
2020: Q1–2022: Q1 compared to the same quarter in 2019. ED visits
fell dramatically beginning with 2020:Q1 and remained well below
2019 levels through the remainder of 2020 and the first half of 2021.
ED visit volumes almost returned to pre-COVID-19 levels in 2021:Q3
but then declined again and have stayed well below pre-COVID-19
levels through March 2022. Collectively, ED visit volumes have re-
mained below pre-COVID levels consistently for all quarters since the
onset of the pandemic.

3.1. 2022: Q1

Fig. 2 summarizes thedifferences (relative to thepre-COVIDbaseline
year 2019) in ED visit volume for each state by year for 2020 and 2021
and for 2022:Q1. Overall, ED visit volume averaged across the nine
study states, declined in 2020, 2021 and 2022:Q1 by −18%, −11%,
and - 12%, respectively. Examination of the differences across states
within each year shows a fairly narrow range except for one (rural)
state, Idaho, which consistently shows less of an impact of COVID-19
on ED visit volumes compared to the other states. These data suggest
that our findings may be broadly representative for most (non-rural)
states.

3.2. Limitations

It is important to note that, while the data used for this study are
based on a large sample (1000+ hospitals across nine states), it is a
convenience sample. However, it does represent a significant propor-
tion of the hospitals and ED visits for these states, ranging from over
40% of hospitals in California to virtually 100% in the other states, and
is broadly representative of hospitals nationally, across all states. On
the other hand, with respect to data quality and validity, the data are
drawn from hospitals that have been participating in the Collective
Medical network well before the appearance of COVID-19 and the
data systems and reporting have been tested and standardized and
are highly reliable.

4. Discussion

Our data, drawn from a unique real-time hospital registration plat-
form covering 1000+ hospitals in a cross-section of states, show an
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-9%
-11%

-12

-25%

elow 2019 Levels

elow 2019 levels, by Quarter: 2020: Q1 –.



Time
Period

WA OR VA MA CA AK WV ID NM All
States
Average

2020 -19% -16% -20% -20% -19% -21% -19% -9% -18% -18%

2021 -12% -10% -12% -11% -15% -14% -12% 1% -16% -11%

2022:
Q1

-14% -8% -18% -16% -9% -14% -17% 6% -22% -12%

Fig. 2. Changes in emergency department visits by State: 2020, 2021, 1st Quarter of 2022 (% difference from 2019 levels).
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initial steep reduction in ED visits during the first half of 2020 (com-
pared to 2019 levels) with rebounding occurring in 2021, but never
reaching pre-pandemic levels. Moreover, the winter surges of 2021
and 2022 appear to have continued to reduce ED visits relative to
2019. Overall, ED visits volumes across the study states declined in
each year since 2019: 2020 declined by −18%, 2021 by −10% and the
first quarter of 2022 is - 12% below 2019 levels. This translates into sub-
stantially fewer ED visits compared to 2019. For context, these esti-
mates, if applied nationally (compared to 2019 visit levels of 150
million according to CDC data [5]) equate to 26.9 million fewer hospital
ED visits in 2020, 16.6 million fewer ED visits in 2021, and, if the 2022:
Q1 rate is sustained throughout the year, 18.5 million fewer visits in
2022. Overall, this represents a reduction in ED volume of some 61.9
million visits compared to 2019, pre-pandemic levels.

These trends have a number of both short and long run potential im-
plications for ED physicians, hospitals, health plans and consumers. In
the short run, the demand for hospital-based emergency care and ED
physician services has declined and stayed below 2019 for all of 2020
and 2021 and the first quarter of 2022 and the magnitude of the reduc-
tion has been substantial. For ED physicians that are not on salary, they
have likely experienced significant financial disruption and reduced
financial security. According to AMA data, approximately 50% of ED
physicianswere salaried in 2018, suggesting that half have beendirectly
exposed to the slowdown in demand for ED physician services [6]. Even
those on salarymay have seen reductions in their hours and compensa-
tion as a result of the reduction in demand.

In the longer run, an important question relates to the degree to
which the change in demand for hospital-based ED services is perma-
nent or whether it will return to pre-COVID levels and growth trends
after the pandemic passes. In a recent survey of emergency medicine
physicians, about 25% of emergency medicine physicians whose pay
decreased during the pandemic said they expected it to return to pre-
COVID levels within the next year, while 42% expected it would take
two to three years; 24% predicted their compensation will never return
to their pre-COVID income level [7].

There are multiple factors that support forecasts of limited or
negative growth in hospital- based emergency utilization and growing
financial pressure on emergency physicians.

One school of thought is that consumers, having been forced to seek
alternatives during the COVID-19 pandemic, have permanently
adjusted their utilization of hospital-based ED services and will
continue to seek out alternative sources for their care, including tele-
health, urgent care centers and other non-hospital-based ED sites [8].
Substitution of less expensive non-hospital- based ED care is part of a
longer-term strategy that has been a policy focus in both the literature
and payors for some time. There is a large literature documenting
what is considered “low value” use of hospital-based EDs and proposing
policy and payment reforms to encourage reduction in the use of
hospital-based EDs. One study estimated that between 13.7 and 27.1%
of all emergencydepartment visits could be treated at one of these alter-
native sites [9]. Multiple third-party payors have endorsed these
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recommendations and have instituted programs to encourage develop-
ment and adoption of substitutes for hospital-based ED use.

For example, CMS has developed and promoted a “Tele-Emergency”
model which promotes use of telemedicine as a substitute for hospital-
based ED care [10]. More recently, and related to the COVID-19
pandemic, CMS adopted alternative reimbursement rules to allow for
expansion of telehealth use byMedicare patients and other, commercial
insurance plans, have followed suit, expanding their reimbursement for
alternative sites for care [11]. One recent study found that twenty-two
states changed laws or policies during the pandemic to require more
robust insurance coverage of telemedicine [12]. These policy changes
undoubtedly contributed to the observed reduction in hospital-based
ED visits that we see in the Collective Medical data. A key question
going forward concerns the extent to which these policy changes,
adopted tomanage the COVID-19 driven emergency conditions, remain
in place, or are adopted in somemodified form to support the continued
use of alternative sites to substitute for hospital-based ED care [13]. A
recent report by McKinsey identifies on-demand virtual care via tele-
health as a likely mechanism that will reduce low-acuity visits to hospi-
tal EDs in the future [14].

Our datamay provide insight into broader and longer-term effects of
COVID-19 driven reductions on hospital utilization on our health care
system. Hospitals are highly dependent on the activity generated by
their emergency departments to support the operation of the hospital.
As noted, EDs have become the main driver of total hospital revenues
– both on an outpatient basis (ED treat and release visits) and as inpa-
tients, as the majority of inpatients are admitted to hospitals through
their EDs. Our data show a dramatic reduction in utilization of
hospital-based ED visits. This reduction in ED visits can affect both hos-
pital outpatient revenue as well hospital inpatient revenue, if patients
that would have been admitted previously through the ED now avoid
using the hospital both as outpatients and inpatients. Multiple studies
have found that total hospital inpatient admissions have also declined
as a result of the COVID 19 pandemic [15], although one study of pre-
post COVID-19 data found that while there was a decrease in ED visits
it was accompanied by an increase in the rate of hospital admissions
from the ED [16]. This suggests that reductions in ED visits did not trans-
late directly into lower inpatient admissions via the ED. In any case, total
hospital volume has been negatively affected since the start of the
COVID-19 pandemic and likely has resulted in lower hospital revenues
at the same time operating expenses have increased due to COVID-19
safety protocols and rising labor costs. The net result is likely growingfi-
nancial pressure on hospitals with the possibility of a surge in hospital
prices in the coming months and years when hospitals renegotiate
their third-party contracts with commercial health plans.

In sum, pre-COVID hospital ED demand and overall hospital opera-
tions and financial health may only be restored when patients feel
safe to return to hospital EDs for their care. At the same time, it may
also be true that we will never return to a pre-COVID ‘normal’ for
hospital-based EDs as we may have just retrained much of the popula-
tion to first seek care virtually, thus.
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permanently reducing ‘avoidable’ ED utilization – which has been a
long-sought goal in healthcare. In fact, ED utilizationmay then serve as a
bellwether of a real shift in how healthcare is used. The pressures to
reduce avoidable hospital ED utilization is also likely to intensify with
the recent and apparent sustained growth in enrollment in HMOs for
the Medicare and Medicaid populations. In 2021, more than 26 million
people are enrolled in a Medicare Advantage plan, accounting for 42%
of the total Medicare population, up from 11 million in 2010 [17].
Enrollment in HMOs for the Medicaid population grew to 55+ million
in 2019 [18]. These payment models incentivize “value-based” care
and provide a structure for more direct care management, including
reducing utilization of hospital ED visits for enrolled populations.

To the extent that the observed reduction in demand for hospital-
based ED services represents a more permanent shift, the implication
for emergency physicians could be significant. The total number of
hospital-based ED visits had been growing fairly consistently before
COVID-19. As a result, policies were implemented to expand the supply
of emergency physicians, including expanding the number of emer-
gency physician residency slots. Emergency medicine residency
programs and the overall number of residency slots in the specialty
have grown dramatically. In 2008, there were 4565 residents in 145
emergency medicine programs. By 2019 these numbers had grown to
247 programs (70% increase) with 7940 residents (74% increase), but
now a 2021 report by the ACRP Emergency Medicine Physician Work-
force forecasts an excess of 10,000 emergency physicians by 2030.

Moreover, this report likely did not factor in themost recent data on
the decline in ED visits documented here nor take into account the
implementation of the Federal “No-Surprises” legislation which strictly
limits out-of-network prices for hospital-based emergency services in-
cluding both physician and hospital services [19]. The “No-Surprises”
law, if fully implemented, will likely result in reduced reimbursement
for hospital-based emergency services from commercial insurance
companies and therefore reduced revenue flowing into the emergency
physician services market.

Finally, there has been substantial consolidationwithin the emergency
physician market with the emergence and growth of large for-profit
companies gaining much larger control of contracts with hospitals for
the provision of hospital-based emergency services [20]. The combination
of these factors could result in greater pressure to reduce compensation
to hospital-based emergency physicians and the emergence of large
physician management.

organizations that have “monopsony” power over the employment
and compensation of emergency physicians in local markets [21].

The sustained, COVID-19 driven reduction in ED utilization reported
here highlights the need for further research on both the potential
negative health effects of patients avoiding emergency services, and
whether changes in ED utilization patterns and behavior as either as a
result of COVID-19 or simply accelerated by COVID-19might be perma-
nent, and if so, the implications for hospital emergency department
planners and managers and especially emergency physicians.
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