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deadlier than COVID-19 and require immediate medical intervention to ensure recovery.
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1. Introduction

Since being declared a pandemic by the World Health Organization
on March 11, 2020 coronavirus disease (COVID-19), caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), has spread
rapidly causing significant suffering worldwide [1]. In the United
States (US) alone there were 895,766 reported cases and 50,439 re-
ported deaths as of April 26, 2020 [2]. In addition to the physical effects
of COVID-19, the disease has also challenged the psychological resil-
ience of many individuals and altered behavioral patterns. For instance,
a study, which surveyed the Chinese public (from January 31, 2020 to
February 2, 2020), found that 54% of respondents rated the psychologi-
cal impact of the COVID-19 pandemic as moderate or severe. Another
study which surveyed the German public (from March 19, 2020
March 23, 2020) found that 28.2% of respondents were afraid of being
infected by COVID-19 [3,4]. The fear that the public is experiencing
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due to COVID-19 is likely exacerbated by measures causing social isola-
tion including quarantines, stay-at-home orders, travel restrictions and
closures of non-essential businesses [5,6]. As people practice social dis-
tancing, self-isolation, and begin working remotely, the potential for in-
juries such as trauma due to motor vehicle collisions (MVCs) may
decline considerably.

Given the potential reduction in injury, and the current climate of
COVID-19 related fears, patients may be less likely to utilize hospital
emergency department (ED) services. More worryingly, reports are sur-
facing that indicate patients may be ignoring signs of medical conditions
that would normally cause them to seek ED services. For instance,
health systems in Spain have reported treating 40% fewer patients
with ST-segment elevation myocardial infarctions (STEMIs) during the
COVID-19 pandemic (from March 16, 2020 to March 22, 2020) and
EDs in Massachusetts were found to treat 44-45% fewer cases of depres-
sion or anxiety during March 2020 [7,8]. Thus, the primary objective of
this study is to investigate the impact that COVID-19 may have had on
ED visits nationwide. Additionally, this study aims to discuss potential
reasons for any changes in the number of ED visits during the COVID-
19 pandemic.
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2. Methods
2.1. Data source and population

This retrospective analysis was performed utilizing data col-
lected from the National Center for Immunization and Respiratory
Diseases (NCIRD) division of the Centers for Disease Control and
Prevention (CDC). Data was gathered from NCIRD regarding total
ED visits, percentage of visits for COVID-19-Like Illness (CLI), and
percentage of visits for Influenza-Like Illness (ILI) from the week
of September 29, 2019 to the week of April 5, 2020. This data
range from the week of September 29, 2019 to the week of April
5, 2020 was selected since it encompassed all available data at
the time of writing for the topics selected. The data set included
information from 3415 reporting facilities across 10 regions
(Table 1). Data was also gathered from Google Trends for the past
12 months regarding search interest in the US, (Puerto Rico (PR)
and Guam (GU) for the search terms coronavirus and COVID-19
to assess public awareness. Next, data regarding MVCs was col-
lected from cities (Austin, Baton Rouge, Chicago, Cincinnati, Mont-
gomery, New York) which reported data in alignment with the last
four weeks of available COVID-19 ED data at the time of writing
(MVC data was obtained from the week of March 15, 2020 to the
week of April 5, 2020). MVC data was also gathered from the
same cities for the same time period one year prior (from the
week of March 15, 2019 to the week of April 5, 2019).

2.2. Data analysis and statistical methods

Descriptive statistical analysis was performed to evaluate the
temporal relationship between the total number of ED visits and
the percent of total visits for CLI or ILI from the week of September
29, 2019 to the week of April 5, 2020. A two-sample t-test was
then used to assess if any significant differences existed between
the mean number of ED visits for a four week period prior to in-
creased COVID-19 awareness (week of December 15, 2019 to the
week of January 5, 2020) to after increased awareness (the week
of March 15, 2020 to the week of April 5, 2020). COVID-19 aware-
ness was derived from Google search trends in the US, PR and GU.
The percentage decrease in ED visits was calculated by region
using the mean number of ED visits from the same four-week period
prior to increased COVID-19 awareness and the mean number of ED
visits for the same four weeks after increased awareness. The last
four-week data set was the latest available data at the time of writ-
ing (from the week of March 15, 2020 to the week of April 5, 2020).
Descriptive analysis of MVC data was conducted to assess if COVID-
19 has impacted MVC rates. Finally, the percentage decrease in
MVCs was calculated using data from each city during the weeks of
March 15, 2020 to April 5, 2020 and data for the same time period
one year prior. Minitab statistical software version 19.2020.1 was
utilized for all statistical analysis. Statistical significance was defined
ap<0.05.

Table 1
Region number and corresponding states and territories.

Region number States and territories

Region 1 CT, ME, MA, NH, RI, VT
Region 2 NJ, NY, PR

Region 3 DE, DC, MD, PA, VA, WV
Region 4 AL, FL, GA, KY, MS, NC, SC, TN
Region 5 IL, IN, MI, MN, OH, WI
Region 6 AR, LA, NM, OK, TX

Region 7 IA, KS, MO, NE

Region 8 CO, MT, ND, SD, UT, WY
Region 9 AZ, CA, GU, HI, NV

Region 10 AK, ID, OR, WA

3. Results
3.1. ED visit trends

The total number of ED visits per week was found be relatively stable
from the week of September 29, 2019 until the week of March 8, 2020.
During this time the mean number of ED visits across all regions was
2,221,351 visits per week (SD = 89,767). Starting around the week of
February 23, 2020 the percentage of visits for ILI, and the percentage
of visits for CLI began to increase reaching their peaks during the
week of March 15, 2020 and during the week of March 22, 2020 respec-
tively (Fig. 1). The total number of ED visits per week began to decline
during the week of March 8, 2020 reaching a nadir during the last
week of available data (the week of April 5, 2020). This drop in the
total number of ED visits per week was preceded by an uptrend in Goo-
gle search interest, which initially began during the week of January 12,
2020 and reached a peak during the week of March 15, 2020 (Fig. 2).

3.2. Change in ED visits in response to COVID-19

The mean number of ED visits per week for the last four weeks of
available data (M = 1,417,565, SD = 274,469) during the pandemic
(the week of March 15, 2020 to the week of April 5, 2020) was signifi-
cantly less than a period of four weeks prior to COVID-19 pandemic
(M = 2,314,485, SD = 76,401) (week of December 15, 2019 to the
week of January 5, 2020). The data was again derived from Google
search trends in the US, PR and GU); t (3) = 6.30, p = 0.008 (Fig. 3).
The percentage decrease in the mean number of ED visits per week
also varied by region with Region 1 (CT, ME, MA, NH, R, VT) having
the greatest decrease (45%) and Region 8 (CO, MT, ND, SD, UT, WY) hav-
ing the smallest decrease (31%) (Fig. 4).

3.3. MVCs during the COVID-19 pandemic

New York City (NYC) and Baton Rouge, LA experienced the greatest
decrease in MVCs (66%) during the pandemic (from the week of March
15,2020 to the week of April 5,2020) compared to the same time period
one year before (Fig. 5). Montgomery, AL experienced a 62% decrease in
MVCs, Cincinnati, OH experienced a 59% decrease in MVCs, and both
Chicago, IL and Austin, TX experienced a 55% decrease in MVCs during
the pandemic (from the week of March 15, 2020 to the week of April
5,2020) compared to the same time period one year before.

4. Discussion

The total number of ED visits per week across all study regions began
to decline precipitously during the week of March 8, 2020 following
months of relative stability. This drop in the total number of ED visits
per week was also preceded by an increased percentage of visits for ILI
and CLI beginning around the week of February 23, 2020, which corre-
lated with increased public awareness of COVID-19 as indicated by Goo-
gle search interest. The increased percentage of visits for ILI and CLI can
likely be explained by a number of factors including a substantial in-
crease in actual COVID-19 cases in the US during March 2020, revisions
made to COVID-19 testing criteria allowing for wider testing starting on
March 4, 2020, and increased public concern regarding COVID-19 like
symptoms [9,10].

Interestingly, the drop in ED visits per week during the week of
March 8, 2020 coincides with both the World Health Organization dec-
laration describing the COVID-19 outbreak originated in Wuhan, China
as a pandemic on March 11, 2020, and increased Google search interest
(indicating greater public awareness of COVID-19) [1]. The number of
ED visits per week for the last four weeks of available data (from the
week of March 15, 2020 to the week of April 5, 2020) was also found
to be significantly less than a period of four weeks (from the week of De-
cember 15, 2019 to the week of January 5, 2020) prior to increased
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Fig. 1. Total number of ED visits per week and percent of total visits for COVID-19-Like Illness (CLI) or Influenza-Like Illness (ILI) from the week of September 29, 2019 to the week of April

5, 2020.

COVID-19 awareness as determined by Google search trends. This sig-
nificant decrease in ED visits per week may partly be explained by de-
sire to maintain social distancing and a desire to avoid contact with
infected individuals. A recent poll conducted by the Kaiser Family Foun-
dation in the US from March 25-30th, 2020 identified that 57% of re-
spondents were concerned about being exposed to COVID-19 due to
an inability to stay home and miss work [11]. The results of the poll
also demonstrated that 82% of respondents were concerned that they
will be unable to obtain needed medical care due to the health care sys-
tem being overrun [11]. Thus, it appears that the current COVID-19 pan-
demic may have created a climate of fear similar to what has been
observed in other countries like Germany and China [3,4].

The study also demonstrated regional variation in the percentage de-
crease in mean ED visits per week across all regions studied. Region 1 had
the greatest decrease (45%) and region 8 had the smallest decrease (31%).
This variation could be due to regional cultural differences affecting levels
of compliance with health guidelines, level of concern regarding infection,
differences in socioeconomic status, and varying remote work opportuni-
ties. Finally, a steep decline in MVCs was noted across all cities studied,

=—Total Number of ED Visits

with the greatest decrease seen in NYC and Baton Rouge (66%). This find-
ing is not surprising given the rise of remote work, curfews, stay at home
orders, closure of nonessential businesses, COVID-19 fears, and social dis-
tancing. This decrease in MVCs has likely also substantially contributed to
reduced ED visits.

This study has several limitations. First, inconsistency in reporting
and lack of centralized resources for up to date MVC data reduced the
sample size and hindered the extrapolation of results to all regions stud-
ied. Next, a lack of current fatality data due to medical conditions of al-
most any kind prevented an analysis of the association between
reduced ED visits and current fatality trends.

5. Conclusions

The mean number of ED visits per week for the last four weeks of
available data during the pandemic was significantly less than the four
weeks prior to COVID-19 pandemic. A number of factors including the
current climate of fear regarding COVID-19 infection and decreased
opportunity for injury due to MVCs have likely contributed to the
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Fig. 2. Total number of ED visits per week and Google trends search interest over time for the term coronavirus (A value of 100 is the peak popularity for the term. A value of 50 means that

the term is half as popular. A score of 0 means there is not enough data for the term).



B. Boserup et al. /| American Journal of Emergency Medicine 38 (2020) 1732-1736 1735

3,000,000

— %

|

2,500,000

2,000,000

1,500,000

1,000,000

Mean Number of ED Visits

500,000

Four Weeks Prior To Increased Last Four Weeks of Available Data

COVID-19 Awareness In US

Fig. 3. Mean number of ED visits per week for a four week period prior to increased COVID-
19 awareness in the US, PR and GU (from the week of December 15, 2019 to the week of
January 5, 2020: derived from Google search trends in the US, PR and GU) and the mean
number of ED visits for the last four weeks of available data at the time of writing (from
the week of March 15, 2020 to the week of April 5, 2020). The mean number of ED visits
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substantial decrease in ED visits. In light of these findings, it is important
to raise patient awareness regarding acute conditions (e.g., STEMI and
stroke) that are deadlier than COVID-19 and require immediate medical
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Fig. 5. The comparison of motor vehicle crashes by city from before (from the week of
March 15, 2019 - the week of April 5, 2019) and during the COVID-19 outbreak (from
the week of March 15, 2020 - the week of April 5, 2020).

intervention to ensure recovery. Patients should also be made aware of
the strict COVID-19 guidelines imposed by organizations such as the
CDC, the American College of Emergency Physicians, the American Col-
lege of Surgeons and others to increase patient confidence. In contrast,
patients should also be made aware of telehealth options for non-
acute conditions but need to be encouraged to utilize ED services during
an emergency.
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Fig. 4. Represents the percentage decrease in the mean number of ED visits per week by region using data from a four week period prior to increased COVID-19 awareness in the US, PR and
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