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Abstract
Background During a pandemic, it is paramount to un-
derstand volume changes in Level I trauma so that with
appropriate planning and reallocation of resources, these
facilities can maintain and even improve life-saving

capabilities. Evaluating nonaccidental and accidental
trauma can highlight potential areas of improvement in
societal behavior and hospital preparedness. These critical
questions were proposed to better understand how health-
care leaders might adjust surgeon and team coverage of
trauma services as well as prepare from a system standpoint
what resources will be needed during a pandemic or similar
crisis to maintain services.
Questions/purposes (1) How did the total observed num-
ber of trauma activations, defined as patients who meet
mechanism of injury requirements which trigger the noti-
fication and aggregation of the trauma team upon entering
the emergency department, change during a pandemic and
stay-at-home order? (2) How did the proportion of major
mechanisms of traumatic injury change during this time
period? (3) How did the proportion and absolute numbers
of accidental versus nonaccidental traumatic injury in
children and adults change during this time period?
Methods This was a retrospective study of trauma acti-
vations at a Level I trauma center in New Orleans, LA,
USA, using trauma registry data of all patients presenting
to the trauma center from 2017 to 2020. The number of
trauma activations during a government mandated
coronavirus 2019 (COVID-19) stay-at-home order (from
March 20, 2020 to May 14, 2020) was compared with the
expected number of activations for the same time period
from 2017 to 2019, called “predicted period”. The expected
number (predicted period) was assumed based on the linear
trend of trauma activations seen in the prior 3 years (2017
to 2019) for the same date range (March 20, 2020 to May
14, 2020). To define the total number of traumatic injuries,
account for proportion changes, and evaluate fluctuation in
accidental verses nonaccidental trauma, variables
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including type of traumatic injury (blunt, penetrating, and
thermal), and mechanism of injury (gunshot wound, fall,
knife wound, motor vehicle collision, assault, burns) were
collected for each patient.
Results There were fewer total trauma activations during
the stay-at-home period than during the predicted period
(372 versus 532 [95% CI 77 to 122]; p = 0.016). The
proportion of penetrating trauma among total activations
was greater during the stay-at-home period than during the
predicted period (35% [129 of 372] versus 26% [141 of
532]; p = 0.01), while the proportion of blunt trauma was
lower during the stay-at-home period than during the pre-
dicted period (63 % [236 of 372] versus 71% [376 of 532];
p = 0.02). The proportion of gunshot wounds in relation to
total activations was greater during the stay-at-home period
than expected (26% [97 of 372] versus 18% [96 of 532]; p =
0.004). There were fewer motor vehicle collisions in re-
lation to total activations during the stay-at-home period
than expected (42% [156 of 372] versus 49% [263 of 532];
p = 0.03). Among total trauma activations, the stay-at-
home period had a lower proportion of accidental injuries
than the predicted period (55% [203 of 372] versus 61%
[326 of 532]; p = 0.05), and there was a greater proportion
of nonaccidental injuries than the predicted period (37%
[137 of 372] versus 27% [143 of 532]; p < 0.001). In adults,
the stay-at-home period had a greater proportion of
nonaccidental injuries than the predicted period (38% [123
of 328] versus 26% [123 of 466]; p < 0.001). There was no
difference between the stay-at-home period and predicted
period in nonaccidental and accidental injuries among
children.
Conclusion Data from the trauma registry at our region’s
only Level I trauma center indicate that a stay-at-home
order during the COVID-19 pandemic was associated
with a 70% reduction in the number of traumatic injuries,
and the types of injuries shifted from more accidental blunt
trauma to more nonaccidental penetrating trauma. Non-
accidental trauma, including gunshot wounds, increased
during this period, which suggest community awareness,
crisis de-escalation strategies, and programs need to be
created to address violence in the community.
Understanding these changes allows for adjustments in
staffing schedules. Surgeons and trauma teams could allow
for longer shifts between changeover, decreasing viral
exposure because the volume of work would be lower.
Understanding the shift in injury could also lead to a
change in specialists covering call. With the often limited
availability of orthopaedic trauma-trained surgeons who
can perform life-saving pelvis and acetabular surgery, this
data may be used to mitigate exposure of these surgeons
during pandemic situations.
Level of Evidence Level III, therapeutic study.

Introduction

Level I trauma centers are comprehensive regional hospi-
tals that function as tertiary care facilities capable of pro-
viding total care for every aspect of injuries. Trauma
remains the leading cause of death for people between 1
and 44 years old [5], thus commanding a large share of
hospital resources and funding. Because of the volume of
resources used at these facilities, such as personal pro-
tective equipment, medical devices, medications, and re-
quired personnel, volume alterations can greatly restrict
access to care and alter cost of care.

The World Health Organization declared the outbreak
of coronavirus 2019 (COVID-19) a public health emer-
gency of international concern on January 30, 2020 and a
pandemic on March 11, 2020 [31, 32]. With the rapid de-
pletion of resources both nationally and worldwide [20],
public health measures were taken to minimize the disease
transmission rate and adjust resources to continue pro-
viding care for all patients and minimize the inpatient
burden caused by COVID-19 [1]. These measures most
notably took the form of stay-at-home orders, which have
been shown to decrease the COVID-19 transmission rate
compared with areas without such mandates [9, 16].

Stay-at-home orders during the COVID-19 pandemic
have changed the volume of injury presenting to trauma
centers and reporting areas with studies to date demon-
strating total trauma volume has decreased at their re-
spective hospital systems. Although there has been some
investigation into the make-up of the total trauma loss, the
focus has been largely accidental trauma, such as motor
vehicle collisions [26]. Only one publication addresses
penetrating trauma during this period [19]; however, it did
not further characterize mechanism of injury. The present
study is currently the only study that we know of to in-
vestigate the various forms of accidental trauma during the
stay-at-home period in addition to nonaccidental trauma
and how proportions and absolute numbers change.
COVID-19 infection rates have been shown to be higher in
trauma patients [12] and in areas with more shootings [19],
thus suggesting the need to focus resources and education
in these areas.

Therefore, we asked, (1) How did the total observed
number of trauma activations, defined as patients whomeet
mechanism of injury requirements which trigger the noti-
fication and aggregation of the trauma team upon entering
the emergency department, change during a pandemic and
stay-at-home order? (2) How did the proportion of major
mechanisms of traumatic injury change during this time
period? (3) How did the proportion and absolute numbers
of accidental versus nonaccidental traumatic injury in
children and adults change during this time period?
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Patients and Methods

Study Design and Setting

This was a retrospective cross-sectional study at University
Medical Center (UMC), a Level I trauma center in New
Orleans, LA, USA, comparing the total number of trauma
activations and type of traumatic injury during a
government-mandated stay-at-home order (March 20,
2020 to May 14, 2020) with expected values for trauma
activations and type of injury derived from a linear best fit
model based on the previous 3 years’ data. The study re-
ceived institutional review board approval before the start
of the investigation.

Participants and Study Groups

We queried patient records from a trauma registry of all
patients with trauma activations at UMC in 2017 to 2020
between the dates of March 20 and May 14. Trauma acti-
vations were defined as patients presenting to the emer-
gency department that met the American College of
Surgeons Committee of Trauma Guidelines (ACS COT)
criteria for major trauma [22]. We excluded patients from
the study if they were not activated as a trauma case. The
stay-at-home group was defined as those patients who had
trauma activations between March 20, 2020 and May 14,
2020. Pre-pandemic patients were defined as patients who

had trauma activations between March 20 and May 14 in
2017, 2018, and 2019.

Since its opening in 2015, the volume of trauma at UMC
has been steadily increasing annually. As such, the
expected trauma volume for 2020would be underestimated
if based directly off data from the pre-pandemic period.
Instead, we used a linear best fit model to predict the
expected trauma volume for 2020 to account for the
growing capacity of UMC.

Variables Studied and Their Definitions

Collected demographic variables included patient charac-
teristics (age, race, gender) and type of traumatic injury
(Table 1). Patient characteristics were collected for de-
scriptive purposes and to investigate if there were any
unexpected differences in patients presenting to the ED
during the stay-at-home versus the pre-pandemic period. In
particular, the pediatric (age < 18) and adult patient pop-
ulations (age > 18) were examined for differences in ac-
cidental versus nonaccidental trauma.

We organized traumatic injury type by activation level
(Table 2), injury type, and mechanism of injury. Activation
level was based on physiologic criteria, anatomic criteria,
and the mechanism of injury (see Appendix; Supplemental
Digital Content 1, http://links.lww.com/CORR/A417).
Injury types were broadly defined as blunt, penetrating,
and thermal trauma. We classified the mechanism of injury

Table 1. Demographics of patients with trauma

Factor
Pre-pandemic period % (n)

(n = 1461)
Stay-at-home period % (n)

(n = 372) p value

Gender 0.17

Women 25 (372) 22 (82)

Men 75 (1089) 78 (290)

Racea 0.92

Asian 1 (18) 1 (3)

Black 52 (759) 54 (201)

White 39 (577) 38 (143)

Hispanic/Latino 6 (82) 5 (19)

Other 2 (22) 2 (6)

Age groups in years 0.45

0-18 12 (180) 12 (44)

18-24 16 (235) 17 (63)

25-35 25 (361) 22 (82)

36-45 14 (198) 17 (64)

46-55 14 (200) 15 (54)

56-65 12 (170) 10 (36)

> 66 8 (117) 8 (29)

aRace determined by patient self-report during initial patient evaluation.
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as gunshot wounds, falls, knife or sharp wounds, motor
vehicle collisions, assault with a blunt object, assault with
bodily force, burns, miscellaneous injuries, and
unspecified injuries, based on the ICD-9 and ICD-10 di-
agnosis codes.

We further categorized the mechanism of injury by in-
tent (accidental versus nonaccidental) and respective sub-
types (Table 3). Gunshot wounds were defined as injuries
from the use of a firearm, as defined byUS Federal law; that
is, any weapon capable of expelling a projectile by ex-
plosive force [29]. These included handguns, shotguns, and
rifles of any caliber or grade. Among gunshot wounds, law
enforcement-related injuries defined as those sustained by
either the suspect or the officer during an episode of con-
frontation. High-level falls were defined as those occurring
from distances greater than standing height; those from
standing height or below were termed same-level falls.
Among motor vehicle collisions, those involving pedes-
trians or bicycles were named pedestrian motor vehicle
collisions and bicycle motor vehicle collisions, re-
spectively. Off-road vehicle referred to vehicles designed
for driving over unpaved terrain only. This included dirt
bikes and all-terrain vehicles. Mechanisms of injury that
were explicit but extremely infrequent, such as being bitten
by an alligator, were grouped together as miscellaneous.
Information from mechanism of injury were further grou-
ped into just assault type injuries (Table 4), as well as
categorized into accidental versus nonaccidental type in-
juries (Table 5).

Primary and Secondary Study Outcomes

The primary outcome of the study was to assess whether
the stay-at-home order affected the number of trauma ac-
tivations. This was calculated by comparing the actual
number of trauma injuries in 2020 to the expected number
of trauma injuries projected from the volume of patient’s
treated in 2017 to 2019 between the dates of March 20 and
May 14.

The secondary study outcome was to assess whether
the mechanism of injury, including the intent of the injury
(accidental versus nonaccidental) and type of injury

during the stay-at-home period was different than the
predicted period. We assessed this by comparing actual
injuries during the stay-at-home period with the predicted
values.

Statistical Analysis

Categorical variables were compared using Yates’s chi-
square and Fisher’s exact test. The total trauma volume per
year was compared using a one-way repeated-measures
ANOVA with Bonferroni’s post hoc test analysis. The
mean number of daily trauma activations increased from
2017 (8.386 3.53) to 2018 (8.536 4.30) to 2019 (9.186
4.26) (Fig. 1), with a slight linear trend (p = 0.04, h2 =
0.08). Because of the linear trend in the data from 2017 to
2019, we used a linear regression curve to predict the
expected trauma patient number in 2020 (predicted period)
compared with that during the stay-at-home period. The
observed number of trauma activations during the stay-at-
home period was less than the expected number of trauma
activations (372 versus 532) that was predicted based on a
linear regression equation (Y=22.50*X-44918) of patients
from 2017, 2018, and 2019 (372 versus 532 [95% CI 77 to
122]; p = 0.02). We then compared these predicted values
(predicted period) with the actual values as reported by the
registry (stay-at-home). P values of less than 0.05 were
considered statistically significant, and confidence inter-
vals associated with these values are provided when mea-
surements of the degree of uncertainty or certainty in a
sampling method were indicated [14]. The analysis was
conducted using IBM SPSS Statistics for Macintosh,
Version 24.0 (IBM Corp, Armonk, NY, USA). There were
no outliers and the data were normally distributed at each
timepoint, as assessed by a boxplot and Shapiro-Wilk’s test
(p > 0.05).

Patient Demographics

There were 1461 total trauma injuries in the pre-pandemic
period, and 372 injuries during the stay-at-home period.
Most patients in the pre-pandemic period (76% [1089 of

Table 2. Predicted and actual number of patients with trauma in 2020 based on trauma injury type and activation level

Type of trauma
Percent of predicted patients with

trauma % (n) (n = 532)
Percent of actual patients with
trauma 2020 % (n) (n = 372) p value

Blunt 71 (376) 63 (236) 0.02

Penetrating 26 (141) 35 (129) 0.01

Thermal 3 (15) 2 (7) 0.37

Tier 1 45 (237) 50 (184) 0.17

Tier 2 56 (295) 51 (188)
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Table 3. Predicted and actual number of patients with trauma in 2020 based on the mechanism of injury and injury category

Mechanism of
injury

Accidental vs
nonaccidental Category

Predicted
number of

patients with
trauma in 2020,

n (%)a

(n = 532)

Actual number of
patients with trauma

in 2020,
n (%)

(n = 372) p value

Gunshot
wounds

Total 18% (96) 26% (97) 0.004

Accidental Accidental gunshot wound 7% (7) 3% (3) 0.33

nonaccidental Assault with firearm 90% (86) 87% (84) > 0.99

Intentional self-harm 3% (3) 2% (2) > 0.99

Law enforcement-related 0% (0) 5% (5) 0.03

Falls Total 14% (74) 14% (52) > 0.99

Accidental High-level falls 29% (21) 29% (15) > 0.99

Same-level falls 59% (44) 62% (32) 0.86

nonaccidental Intentional self-harm 1% (1) 8% (4) 0.16

Unspecified 11% (8) 2% (1) 0.08

Knife or sharp
wounds

Total 8% (42) 9% (32) 0.71

nonaccidental Assault 75% (31) 88% (28) 0.24

Intentional self-harm 11% (5) 9% (3) > 0.99

Unspecified 13% (5) 3% (1) 0.22

Motor vehicle
collisions

Total 49% (263) 42% (156) 0.03

Accidental Cars or trucks 46% (120) 62% (96) 0.002

Bicycle 6% (16) 8% (12) 0.55

Motorcycles 17% (46) 14% (22) 0.41

Pedestrian 17% (46) 8% (13) 0.01

Off-road vehicles 3% (7) 7% (11) 0.04

nonaccidental Assault 1% (2) 0% (0) 0.53

Intentional self-harm 0% (0) 1% (2) 0.14

Unspecified 10% (26) 0% (0) < 0.001

Burns Accidental Total 3% (13) 2% (7) 0.65

Miscellaneous Total 5% (12) 3% (26) 0.24

Unspecified Total 1% (4) 1% (5) 0.50

aPredicted values are based on rounded expected percentages; percentage valuesmay not add up to total number in each category.

Table 4. Predicted and actual patients with trauma in 2020 based on assault category

Assault type
Predicted number of patients with

trauma in 2020 (n = 532)
Actual number of patients with

trauma in 2020 (n = 372) p value

Total 26 (136)a 34 (127) 0.01

Blunt object 4 (6) 2 (3) 0.50

Firearm 63 (86) 69 (87) 0.44

Knife or sharp object 23 (31) 21 (27) > 0.99

Motor vehicle 1 (2) 0 (0) 0.50

Bodily force 1 (2) 0 (0) > 0.99

Unspecified 7 (9) 6 (8) > 0.99

aPredicted values are based on rounded expected percentages, percentage valuesmay not add up to total number in each category.
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1461]) and stay-at-home (78% [290 of 372]) were men.
Most trauma patients in the pre-pandemic period (52%
[759 of 1461]) and stay-at-home period (54% [201 of 372])

were Black. There was no difference in gender, race, or age
between the pre-pandemic years (2017 to 2019) and the
stay-at-home period in 2020 (Table 1).

Fig. 1 This graph shows the predicted number of patients with trauma injuries and the actual number during the stay-at-home
period, based on the mechanism of injury.

Table 5. Accidental versus nonaccidental trauma in adults and pediatric patients

Adult Child

Type
Predicted adult trauma, %

(n) (n = 466)a

Actual adult
trauma % (n)
(n = 328) p value

Actual pediatric
trauma % (n)

(n = 44)

Predicted pediatric
trauma % (n)

(n = 66)a p value

Accidental 58 (269) 55 (182) 0.53 50 (22) 56 (37) 0.56

nonaccidental 26 (123) 38 (123) < .001 43 (19) 29 (19) 0.18

Other 16 (74) 7 (23) 7 (3) 14 (9)

aPredicted values are based on rounded expected percentages, percentage values may not add up to total number in each
category.
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Results

Observed versus Predicted Number of Trauma
Activations During COVID-19

Among the trauma activations, there was no difference in
the proportions of Tier 1 activations (45% [237 of 532]
versus 50% [184 of 372]; p = 0.17) and Tier 2 (56% [295 of
532] versus 51% [188 of 372] p = 0.17) activations (be-
tween the stay-at-home and predicted periods (Table 2).

Changes in Trauma Mechanisms During the Stay-at-
Home Order

When we examined the types of trauma in relation to the
total number of activations, we found that the proportion of
blunt trauma was lower during stay-at-home period com-
pared with the predicted period (63% [236 of 372] versus
71% [376 of 532]; p = 0.02), while there was a greater
proportion of penetrating trauma (35% [129 of 372] versus
26% [141 of 532]; p = 0.01). No differences were seen in
the proportion of thermal trauma. The proportion of gun-
shot wounds in relation to total activations was greater than
expected during the stay-at-home period (26% [97 of 372]
versus 18% [96 of 532]; p = 0.004) (Fig. 1). There were
fewer motor vehicle collisions in relation to total activa-
tions than expected during the stay-at-home period (42%
[156 of 372] versus 49% [263 of 532]; p = 0.03) (Table 3).
When we studied the mechanisms of traumatic injuries in
relation to the total number of activations, we found there
were no differences between the stay-at-home and pre-
dicted periods in the proportions of assault with a blunt
object, assault with bodily force, burns, falls, or knife or
sharp wounds (Table 4).

Proportion of Accidental versus Nonaccidental Injuries

With respect to total trauma activations, the stay-at-home
period had a lower proportion of accidental injuries than
the predicted period (55% [203 of 372] versus 61% [326
of 532]; p = 0.05), and there was a greater proportion of
nonaccidental injuries than the predicted matched date
period (37% [137 of 372] versus 27% [143 of 532]; p <
0.001). When we examined accidental injuries among
adults and children, we found no difference between the
stay-at-home period and predicted period (Table 5).

There were fewer motor vehicle collisions during the
stay-at-home period than expected (42% [156 of 372]
versus 49% [263 of 532]; p = 0.03). However, motor
vehicle collisions involving cars or trucks comprised a
greater proportion of total activations than expected (62%
[96 of 156] versus 46% [120 of 263]; p = 0.002) (Fig. 1).

The stay-at-home period also had a greater proportion of
off-road vehicle collisions in relation to total activations
than the predicted period (7% [11 of 156] versus 3% [7 of
263]; p = 0.04). There were fewer pedestrian-involved
motor vehicle collisions during the stay-at-home period
than during the predicted period (8% [13 of 156] versus
17% [46 of 263]; p = 0.01), representing more than 93%
fewer instances of pedestrian versus motor vehicle colli-
sions than expected.

The proportion of all nonaccidental injuries compared
with total activations was greater than predicted during the
stay-at-home period compared with predicted period (37%
[137 of 372] versus 27% [143 of 532]; p < 0.001).Whenwe
studied nonaccidental injuries in adults specifically, we
found that total activations were greater than predicted
during the stay-at-home period compared with the pre-
dicted period (38% [123 of 328] versus 26% [123 of 466];
p < 0.001). There was no difference in nonaccidental in-
juries in children (Table 5).

The proportion of assault injuries in relation to total acti-
vations was greater during the stay-at-home period compared
with the predicted period (34% [127 of 372] versus 26% [136
of 532]), although there was no difference in the proportion
for any of the assault subcategories alone. Law enforcement-
related gunshot wounds (n = 5, including two suspect and
three police officer injuries) were greater in proportion to total
activations during the stay-at-home period than during the
predicted period (5% [5 of 97] versus 0% [0 of 96]; p = 0.03).
Finally, there was no change in the number of intentional self-
harm injuries in relation to total activations between the stay-
at-home period and the predicted period (3% [11 of 372]
versus 2% [9 of 532]; p = 0.20).

Discussion

Hospitals in major urban areas during the peak spread of
COVID-19 were forced to adjust resources to keep in-
tensive care units available for an increase in COVID-19
admissions while maintaining the ability to care for both
trauma and medical events not related to the pandemic.
This included the recruitment of physicians from spe-
cialties that do not routinely provide intensive medical
care [15]. Many centers, both domestic and abroad,
reported having nursing duties and staffing of medical
wards performed by surgical subspecialists to meet de-
mand [6, 13, 24, 30]. Understanding a change in volume is
paramount to effectively resource allocation. Identifying
potentially preventable nonaccidental trauma could fur-
ther mitigate the amount of trauma presenting during a
crisis. With more accurate volume predictions, call teams
could potentially work longer shifts, limiting an individ-
ual’s viral exposure and decreasing the potential for
quarantine. The continued nonaccidental trauma in the

272 Sherman et al. Clinical Orthopaedics and Related Research®

Copyright © 2020 by the Association of Bone and Joint Surgeons. Unauthorized reproduction of this article is prohibited.



context of decreased overall human activity found in this
study also suggests that violence-mitigation strategies in
the community should be explored.

Limitations

There are several limitations to this study. First, the pre-
dictive modeling for the expected volume of trauma pa-
tients during the stay-at-home period was limited to the use
of a linear trend model. This linear relationship of the pre-
pandemic data was, however, validated by a repeated
measures ANOVA with trend analysis. Given the trauma
center opening in 2015 and the increasing overall volume at
the center, we felt a linear trend model best captured
expected volume for 2020. However, this linear trend
model may have overpredicted expected numbers com-
pared with an average of the preceding years.

Second, the year-to-year variability of major social
events in New Orleans may affect the predictive ability of
model, especially with the tourist-heavy nature of the city.
However, the study period of March 20 to May 14 in 2017
through 2020were consistent in excluding large city events
such as Mardi Gras, the St. Patrick’s Day Parade, and Jazz
Fest. Therefore, it was felt that no correction for catchment
population was necessary.

Third, the generalizability of the results for future stay-at-
home orders may be limited. Louisiana was among the early
hotspots for COVID-19 infection in the United States [18].
Although the stay-at-home order began on March 20, 2020,
schools, businesses, and festivities had already begun closing
as early as March 11, 2020. Knowledge of the pandemic
could have affected the habits of the population before the
formal institution of the mandate, such that the results may
not reflect the changes in activity caused by a sudden stay-at-
home order. Variation in adherence to the stay-at-home order
was also a consideration because population adherence to the
mandate could not be determined. However, the present
study demonstrates enough activity was altered by the stay-
at-home order such that the number and proportions of
traumatic injury were substantially changed and could be a
surrogate marker for adherence. However, moving forward,
because a relatively early stay-at-home order period was
examined, this may underestimate future adherence due to
later quarantine fatigue.

Fourth, the identification of the mechanism of injury
was limited to coding by ICD-9 and ICD-10 diagnosis
codes. Due to the user-dependent nature of the initial
reporting, the data entered in the registry are subject to
variability [34]. However, the trauma registry is overseen
by a dedicated team that directly interviews all patients and
family that are admitted to the trauma center. Additionally,
the findings are confirmed by faculty during daily morning
meetings discussing admissions and mechanisms. Prior

work found that in certain trauma activations, ICD-10
codes have had substantial agreement with direct in-
terview, with increased accuracy among broader classifi-
cations [2]. Some reported mechanisms of injury were
either unspecified or too vague to qualify as part of any of
the major types of traumatic injury groups. Both un-
specified and miscellaneous mechanisms, however, were
evenly and randomly distributed across all years and only
contributed to a small percentage of the total number of
traumas.

Lastly, this trauma registry did not categorize domestic
assault or violence. Increasing awareness of domestic vi-
olence as a substantial mechanism of injury could allow
providers to better treat and provide resources to survivors
[7]. Early data demonstrated increased risks for victims of
domestic violence and assault as well as increased violence
toward adolescents and children [17, 21]. The full impact
of COVID-19 on individual behavior and physical and
mental health may not be apparent until 1 year after the
pandemic. Multiple cities have reported increased domes-
tic violence during mandatory stay-at-home periods [4].
Because musculoskeletal injury is a common physical
condition in the emergency department (28%) second only
to head and neck trauma (40%), in instances of domestic
violence, providers need better tools to identify victims [3].
Future studies could address this limitation by using a
screening program in the emergency department to detect
partner or domestic violence [8].

Observed versus Predicted Number of Trauma
Activations During COVID-19

The trauma registry data from Southeast Louisiana’s only
Level I trauma center indicated that the stay-at-home order
had a substantial effect on the number of trauma injuries,
with total activations being less than 70% of the predicted
value. There was also a change in the proportions of
mechanisms of injury compared with predicted modeling.
Similar decreases in trauma activations have been dem-
onstrated at other Level I trauma centers in the United
States and other impacted countries worldwide [11, 13].
In a period of normal patient activity, attendings typically
are on call for nomore than 24 hours.With this reduction in
volume, teams can potentially work longer shifts to de-
crease exposure risks and implement strategic turnovers to
mitigate exposure risk [23].

Changes in Trauma Mechanisms During the Stay-at-
Home Order

At our trauma center, motor vehicle collisions accounted
for the highest number of activations for all years of

Volume 479, Number 2 Impact of COVID-19 on Traumatic Injuries 273

Copyright © 2020 by the Association of Bone and Joint Surgeons. Unauthorized reproduction of this article is prohibited.



available data. During the stay-at-home period, motor ve-
hicle collision-related trauma was 40% less than predicted.
This is consistent with the finding that there was 64% less
motor vehicle traffic in New Orleans than during the same
time period in 2019, according to the TomTom traffic index
[28]. Similarly, in California, the University of California
Davis Road Ecology Center demonstrated a 20% to 50%
reduction in vehicle traffic on major highways during a
shelter-in-place order, resulting in a 50% reduction in
motor vehicle collisions and associated traumatic injuries
[25]. Therefore, motor vehicle collisions could be used as a
surrogate marker for adherence to a stay-at-home order in a
major city.

Proportion of Accidental Versus
Nonaccidental Injuries

Nonaccidental injuries in adults were more frequent than
predicted, while both nonaccidental and accidental injuries
in children did not change. Furr et al. [10] conducted a
meta-analysis of posttraumatic stress disorder related to
natural or man-made disasters, finding that studies that
examined psychological and behavioral changes within 1
year after a disaster were more likely to observe effects.
The second-largest volume of trauma activations at this
trauma center were gunshot wounds, which rose dis-
proportionally during the stay-at-home period in New
Orleans relative to its predicted value. Based on the pre-
vious years’ data, the predicted number of gunshot wounds
for the stay-at-home period was 96. There were 97 ob-
served gunshot wounds, demonstrating the number of
gunshot wounds was essentially unchanged by the stay-at-
home order in contrast to all other mechanisms which de-
creased. Given the decrease in most other types of trauma
during this time, the percentage of gunshot wounds in-
creased to 26% of trauma activations compared with the
predicted 18%. This data is in line with those of other major
cities including NewYork City, Chicago, LosAngeles, and
Baltimore, where gun violence has increased during the
COVID-19 pandemic [27]. In prior studies of trauma de-
crease during the pandemic [12, 19, 26, 33], there was no
examination of nonaccidental trauma. This data can be
used to plan surgical team coverage by allowing for longer
shifts for both surgeons and nurses to limit viral exposure.
With polytrauma volume decreasing, departmental lead-
ership can also use nonorthopaedic trauma surgeons to take
more call, preserving the trauma-trained surgeons from
quarantine, who nearly exclusively are the surgeons per-
forming life-saving pelvis and acetabular fracture care. The
method used can also be replicated at regional institutions
to identify how their specific community needs and volume
changes. In urban communities that parallel our de-
mographics, we also suggest implementation of

community outreach programs to facilitate de-escalation
strategies and conflict resolution within the population.

Conclusion

Tertiary Level I trauma centers are essential andmust retain
the ability to take care of patients with trauma, and con-
sequently planning and resource management are para-
mount during crises. With a decrease in trauma volume,
healthcare leaders can adjust scheduling to limit exposure
of health care providers to a viral agent by increasing the
length of shifts worked and decreasing turnover. With the
unexpected increase of nonaccidental trauma, this paper
highlights that community programs centered on violence
de-escalation should be instituted and highlighted to the
community for violence mitigation which will also de-
crease hospital resource depletion.
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