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Introduction: Very little is known about the effects of the novel coronavirus (COVID-19) pandemic
and its associated social distancing practices on trauma presentations to the emergency department
(ED). This study aims to assess the impact of a city-wide stay at home order on the volume, type,
and outcomes of traumatic injuries at urban EDs.

Methods: The study was a retrospective chart review of all patients who presented to the ED of an
urban Level | Trauma Center and its urban community affiliate in the time period during the 30 days
before the institution of city-wide shelter-in-place (preSIP) order and 60 days after the shelter-in-
place (SIP) order and the date-matched time periods in the preceding year. Volume and mechanism
of traumatic injuries were compared using paired T-tests.

Results: There was a significant decrease in overall ED volume. The volume of certain blunt trauma
presentations (motor vehicle collisions) during the first 60 days of SIP compared to the same period
from the year prior also significantly decreased. Importantly, the volume of penetrating injuries,
including gunshot wounds and stab wounds, did not differ for the preSIP and SIP periods when
compared to the prior year. The mortality of traumatic injuries was also unchanged during the SIP
comparison period.

Conclusion: While there were significant decreases in visits to the ED and overall trauma volume,
penetrating trauma, including gun violence, and other severe traumatic injuries remain a public
health crisis that affects urban communities despite social distancing recommendations enacted
during the COVID-19 pandemic. [West J Emerg Med. 2021;22(5)1060—1066.]

INTRODUCTION of interventions. For example, a study of high-volume cardiac
The novel coronavirus 2019 (COVID-19) pandemic has catheterization labs across the US showed a 38% reduction
drastically changed healthcare utilization in the United States,  in ST-elevation myocardial infarction activations in March
in part, through a decreased presentation of many medical 2020 compared to prior months? and neuroimaging for strokes
conditions. A poll by the American College of Emergency decreased by 39% across 856 hospitals in all states.’ The
Physicians indicated that 29% of adults have “actively pandemic’s impact on medical presentations to EDs in the US
delayed or avoided seeking medical care due to concerns mirrors international trends. Reports from Canada,* China,’
about contracting COVID-19.”" Public avoidance of EDs in and Italy® show reduced presentations of stroke, myocardial
the face of critical illness is reflected in a decreased number infarction, and acute heart failure, respectively.
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The decline in ED volume secondary to decreased
presentations of non-COVID-19 medical illness is a widely
acknowledged phenomenon, but less is known about the
pandemic’s effect on patients with traumatic injuries.
Studies at a large urban Italian hospital’ and a trauma
center in New Zealand® showed a 20% and 43% decline
in trauma-related cases and injury-related admissions,
respectively. Both studies attributed this to a decline in
vehicular injuries, which had previously constituted a large
part of their trauma census. This decline has also been
reflected in data from US trauma centers. An early study
of two Santa Clara Level I Trauma Centers showed a 4.8-
fold reduction in trauma activations compared to month-
matched cohorts from prior years, of which the majority
were due to vehicular trauma.® A Level II trauma center
in New Hampshire similarly showed a 57.4% decrease in
trauma admissions, largely driven by an 80% decrease in
motor vehicle collisions (MVCs).!?

However, the effects of the COVID-19 pandemic and
subsequent stay-at-home orders on penetrating trauma
are developing. In Philadelphia, an initial analysis of the
first six weeks of the pandemic revealed a 20% decrease
in trauma contacts compared to the prior year with a
significant increase in the number and proportion of
penetrating trauma cases.!' It cannot be extrapolated from
international data, as the US as a whole carries a higher
burden of gun violence than most other countries. In 2018,
firearm homicide was the fifth leading cause of death in
all age groups in the US with 13,957 deaths'?; and in 2016
the US accounted for 35% of global firearm suicides with
22,936 deaths and 9% of global firearm homicides with
14,414 deaths."

While it makes intuitive sense that restrictions on travel
and commuting would decrease blunt trauma volumes,
the effects of social distancing on penetrating trauma and
specifically gun-related injury are much less predictable.
Trends in trauma volumes vary largely across American
cities. Gun violence, for example, increased 11.7% in New
York City from January to April 2020, 2% in Baltimore, and
23% in Chicago, while it decreased 9.3% in Los Angeles'
compared to prior years. Nationwide trends have been
concerning: March 2020, the month in which 30 states
instituted stay-at-home orders,"® was also the second busiest
month for gun sales in US history.!¢ At the same time, media
sites in cities across the US including Detroit,'” Louisville,'®
Chicago,' and Philadelphia®® reported increases in shootings
even after shelter-in-place (SIP) injunctions.

However, there has been no published data on the
consequences of stay-at-home orders on presentation of
penetrating trauma to EDs in the US. Our goal in this study
was to assess the impact of COVID-19 SIP orders on the
volume of various categories of blunt and penetrating
trauma at two urban EDs: a Level I trauma center, and a
community affiliate.

Population Health Research Capsule

What do we already know about this issue?
During the early stages of the coronavirus
disease 2019 (COVID-19) pandemic, there
was a decline in emergency department
(ED) presentations of many medical
illnessesconditions, but less is known about
traumatic injuries.

What was the research question?
To assess the impact of a citywide stay-at-home
order on traumatic injuries at urban ED:s.

What was the major finding of the study?
While there was a significant decrease in
overall ED volume, the volume of penetrating
injuries did not change

How does this improve population health?
Penetrating trauma, including gun violence,
remains a public health crisis despite social
distancing recommendations enacted during
the COVID-19 pandemic.

METHODS

We conducted a retrospective, observational study of all
patients who presented to the EDs of Study Site A and its
community academic affiliate, Study Site B. Study Site A is
a 50-bed ED at an urban, academic, Level I trauma center
in an area with high rates of gun violence.”' Study Site B is
a 19-bed urban, community-affiliate ED. Combined, these
two sites have an annual volume of 140,000 visits and 2,700
trauma activations.

We extracted all data from our electronic health record
(EHR) (Epic Systems Corporation, Verona, WI). Included
patients were those who presented with traumatic injuries
and were identified by searching the diagnosis field of
the EHR for specific text strings representing trauma
diagnoses including, “gun shot,” “stab wound,” “motor
vehicle collision,” “pedestrian,” “assault,” and “fall.”
These diagnoses are manually entered by emergency or
trauma surgery providers at time of disposition and are not
mutually exclusive.

The charts from the study periods were selected for
analysis as seen in the Figure. Our study period included
the 30 days prior to the SIP order (preSIP) and the first 60
days of the SIP order, which went into effect in Philadelphia
on March 23, 2020. The order prohibited all public and
private gatherings, limited in-person work at all but essential
businesses, and discouraged leaving personal residences
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Patient Records of ED visits
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Figure. Patient records identified during data extraction and analysis process.
ED, emergency department; SIP, shelter in place; PreSIP, pre-shelter in place.

excepting in the case of life-sustaining activities.?> The PreSIP
time period from February 22—March 22, 2020 was compared
to a 30-day period in 2019 from February 21-March 22, 2019.
The first 60 days of the SIP order were divided into the first
30 days from March 23—April 21, 2020 and the second 30
days from April 22—May 21, 2020 and were compared to the
same dates from 2019. The daily frequency and type of trauma
activations and patients presenting to the ED who received a
diagnosis consistent with a traumatic injury in different time
periods were then compared year-to-year using two-sample
t-tests. By convention, significance was set at P <0.05. This
study was approved by the study institution’s institutional
review board.

RESULTS
Total Emergency Department Visits

There were 11,979 visits in the preSIP period in 2020
compared to 11,956 for the 2019 comparison period. This
difference was not significant. There were 7,948 visits during
the first 30 days of the SIP period and 8,379 visits during the

second 30 days for the SIP period compared to 12,002 and
12,040 for the same periods of time in 2019. This represents
a 32% decrease in ED volumes for the first 60 days of SIP.
The difference between volumes in all the SIP periods (first
30 days, second 30 days, and first 60 days) were significant
compared to 2019 (P <0.05).
Summary data for trauma activations and traumatic
injuries are shown in Table 1. The volume of trauma
activations for the preSIP was higher in 2020 than in 2019.
There were 232 trauma activations during the preSIP period
compared to 179 in the first 30 days and 231 in the second
30 days of SIP. In 2019 the number of traumas increased
from 183 in the 30 days prior to March 23 to 234 in the 30
days after and 219 in the subsequent 30 days. There was a
significant difference in the number of trauma activations
from year-to-year for the preSIP period compared to 2019
(P =0.04). While the number of trauma activations was
significantly different for the first 30 days of SIP compared to
2019 (P =0.01), the differences were not significant for the
second 30 days or considering the full first 60 days of SIP.
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Table 1. Traumatic injuries with percent change (2020 from 2019). Data reported as number with 95% confidence interval below,

change reported as percent.

Time period
Pre SIP First 30 days SIP Second 30 days SIP
Percent Percent Percent
2019 2020 change 2019 2020 change 2019 2021 Change

Total ED visits 11,979 11,956 0% 12,002 7,948 -34% 12,040 8,379 -30%
(11,522- (11,349- (11,553-  (7,688- (11,588-  (8,098-
12,435) 12,563) 12,451) 8,208) 12,521) 8660)

Trauma activations 183 232 27% 234 179 -24% 219 231 5%
(154-212)  (199-265) (204-264) (149-209) (185-253) (202-260)

GSW 33 40 21% 48 66 38% 50 60 20%
(19-47) (28-52) (34-62) (49-83) (30-70) (42-78)

Stab 14 20 43% 21 15 -29% 29 29 0%
(6-22) (12-28) (13-29) (6-24) (18-40) (18-24)

MVC 223 259 16% 239 99 -59% 259 182 -30%
(183-263)  (218-300) (202-276) (77-121) (218-300) (147-217)

Pedestrian 18 13 -28% 18 6 -67% 9 24 167%
(10-26) (6-20) (9-27) (1-11) (3-14) (13-35)

Assault 183 198 8% 223 172 -23% 226 253 12%
(157-209) (162-234) (194-252) (145-199) (194-258) (217-289)

Fall 270 303 12% 303 167 -45% 289 200 -31%
(242-298) (267-339) (264-342) (144-190) (262-316) (173-227)

ED, emergency department; PreSIP, pre-shelter in place; SIP, shelter in place; GSW, gunshot wound; MVC, motor vehicle collision.

Demographic data for all traumatic injuries are shown
in Table 2. The patients presenting with traumatic injuries
in 2020 were, on average, two years older and more often
male. The acuity and mortality were slightly higher in 2020
compared to 2019, but these differences were not statistically
significant.

Demographic data for penetrating injuries is shown
in Table 3. Similar to the trends for all traumatic injuries,
year-to-year trends are evident. There were, on average,
10 additional patients with traumatic injuries during 2020,
compared to the same time periods in 2019. The patients
presenting with traumatic injuries in 2020 were also, on
average, older and more often male. Before the SIP order in
2020, 100% of patients with traumatic injuries were male.
The first 30 days of SIP showed an average increase of three
years in the age of patients presenting with gunshot wounds
or stab wounds. While the acuity was similar year-to-year, the
mortality demonstrated mixed trends.

DISCUSSION

Although other etiologies of trauma and overall trauma
volume decreased in the weeks following SIP orders, we
found no significant change in the incidence of penetrating
trauma pre- and post-SIP. However, the proportion of
penetrating trauma increased during the COVID-19 pandemic,
including during a SIP order, despite a decrease in overall
ED volume. The persistent volumes of penetrating trauma

during the novel COVID-19 pandemic reflect the fact that
gun violence is a public health crisis with multifactorial
contributors not reduced by simple social distancing policies.
In fact, it is likely that the pandemic has exacerbated

key drivers of this public health crisis. Prior studies have
shown a strong correlation between penetrating trauma

and unemployment® and poverty rates.”* While there are
many sociodemographic factors that contribute to rates of
penetrating trauma, the role of the rising US unemployment
rate during the COVID-19 pandemic to rates comparable to
the Great Recession® cannot be overlooked.

Regional gun homicide rates also correlate with income
inequality, level of citizens’ trust in institutions, poverty levels,
and concentrations of vacant housing.?* During the COVID-19
pandemic, the US wealth gap has widened,?® and one in three
Americans reported inability to pay rent in April 2020, with
up to 10% of those polled facing eviction.?” The above study
also notes that gun homicide rates reflect socioeconomic
determinants with a lag time of up to 17 years. Considering
this, the socioeconomic effects of the coronavirus on gun
violence bear further longitudinal study.

In addition to the pandemic’s effect on socioeconomic
drivers of gun violence, there is also an intangible element
of emotional stress. Experts warn that the social isolation,
anxiety, and fear caused by the disease are contributing to an
unprecedented national mental health crisis, with a third of
Americans displaying clinical signs of anxiety or depression

Volume 22, No. 5: September 2021
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Table 2. Demographics of all injuries. Data reported as number; gender reported as percent (% male); age reported as mean; Emergency
Severity Index (ESI) acuity reported as mean; and mortality reported as percent.

Time period

PreSIP First 30 days SIP Second 30 days SIP

2019 2020 2019 2020 2019 2020

All injuries 724 790 825 497 831 703
Gender 51% 57% 56% 63% 54% 63%
Age 431 45.6 44.9 471 43.8 45.8
ESI acuity 2.98 2.95 2.88 2.84 2.96 2.81
Mortality 1.10% 1.14% 1.45% 2.82% 0.72% 1.71%

SIP, shelter in place.

since the pandemic began.” Those under financial duress are
more likely to have both mental health issues and a lack of
access to resources such as counseling or psychiatric care.
One research institute predicts that this “perfect storm” of risk
factors could lead to a 20-30% increase in firearm suicides
based on rising unemployment rates.?

Many of the above factors likely contribute to the
persistent high volume of gun trauma that we have reported in
this study. Furthermore, they have a disproportionate effect on
communities of color. Even prior to the economic downturn
caused by the COVID-19 pandemic, the 2018 unemployment
rate in the three districts surrounding Temple University
Hospital Main Campus and Temple University Hospital
Episcopal Campus was 18-23%, 14% above the national
average. Within the study site service area, 26% of people live
below the poverty line and 67.6% have a household income
under $50,000.%

It is also notable that the service area of the two study
sites is 75.9% Black and Latinx residents. Black and Latinx
Americans have had significantly higher unemployment rates
than the general public during the pandemic,’' are more likely
to report housing insecurity,** and less likely to use mental
health resources.** Historically these two populations also
suffer a disproportionate share of gun homicides.** A recent

Pennsylvania Department of Health study showed a 27.3%
firearm homicide rate among Black residents of the city and a
62.7% firearm mortality rate among Black males.*> As these
rates reflect violent crime prior to the pandemic, it is likely
that the socioeconomic consequences of COVID-19 have only
compounded the pre-existing racial disparities in penetrating
trauma.

Our findings for blunt trauma diagnoses are similar to
those previously reported.”!® The significant reduction in
pedestrian accidents and MVCs is likely an indirect result of
the SIP order, as fewer people were leaving their homes to
walk or drive. The significant reduction in falls may also have
been affected by reduced foot traffic during this time. While
more study is required to understand the key influencers on
changes in traumatic injury presentations to the ED during the
novel coronavirus pandemic, it is clear that the pandemic’s
disproportionate effect on key socioeconomic drivers of
trauma bear further study.

LIMITATIONS

There are several limitations to our study. These are
observational data from a single center that may or may not
represent general trends. These data do not support SIP orders
as an independent predictor of changes in trauma-related ED

Table 3. Demographics of patients presenting to emergency department with penetrating trauma (receiving diagnosis of “stab wound”
or “gun shot”). Data reported as number (#), sex gender reported as percent (%) male, age reported as mean, Emergency Severity

Index (ESI) acuity reported as mean, and mortality reported as (%).

Time period
PreSIP First 30 days SIP Second 30 days SIP
2019 2020 2019 2020 2019 2020
Penetrating trauma 47 59 69 81 79 89
Gender 91% 100% 88% 88% 80% 87%
Age 34.0 35.5 35.0 421 34.6 36.6
ESI acuity 2.00 2.00 1.64 1.84 1.88 1.85
Mortality 8.51% 6.78% 11.59% 9.88% 3.80% 5.62%

SIP, shelter in place.
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visits. Diagnoses are entered by physicians at time of admission
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