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Introduction:During the emergence of the SARS-CoV-2 (COVID-19) pandemic, there were substantial changes in
United States (U.S.) emergency department (ED) volumes and acuity of patient presentation compared to more
recent years. Thus, the purpose of this study was to characterize the incidence of specific upper extremity (UE)
injuries presenting to U.S. EDs during the COVID-19 pandemic and analyze trends across age groups and rates
of hospital admission compared to years prior.
Methods: The National Electronic Injury Surveillance System (NEISS) database was queried to identify patients
who presented to U.S. EDs for an UE orthopaedic injury between 2016 and 2020. Chi-square analysis and logistic
regression were used to assess for differences in ED presentation volume and hospital admissions between
pre-pandemic (2016 through 2019) and during-pandemic (2020) times.
Results: These queries returned 285,583 cases, representing a total estimate of 10,452,166 injuries presenting to
EDs across the U.S. The mean incidence of UE orthopaedic injuries was 640.2 (95% CI, 638.2–642.3) injuries per
100,000 person-years, with the greatest year to year decrease in incidence occurring between 2019 and 2020
(20.1%). The largest number of estimated admissions occurred in 2020, with a total 135,018 admissions (95%
CI, 131,518–138,517), a 41.6% increase from the average number of admissions between 2016 and 2019.
Conclusion: Therewas a 20.1% decrease in the incidence of UE orthopaedic injuries presenting to EDs after the start
of the COVID-19 pandemicwith a concomitant 41.2% increase in the number of hospital admissions from the ED in
2020 compared to recent pre-pandemic years. We speculate that at least some elective, semi-elective or urgent
ambulatory surgeries were canceled or delayed due to the pandemic and were subsequently directed to the ED
for admission. Regardless of the cause of increased UE orthopaedic admissions, policy planners and administrators
should be aware of the additional stresses placed on already burdened ED and inpatient services.
Level of evidence: Level III – Retrospective Cohort Study.
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1. Introduction

On March 13, 2020, the United States (U.S.) declared a national
emergency to combat coronavirus disease 2019 (COVID-19) – a lethal
respiratory illness caused by the novel severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2). With its unbiased infectivity and
rapid rate of spread, COVID-19 quickly placed significant strain on the
U.S. and other national healthcare systems, prompting strategic re-
source reallocation and reorganization of healthcare services [1,2]. Hos-
pital staff and medical resources were redeployed to handle the abrupt
surge in critically ill patients, which led to a near complete cessation of
elective services and large drop in patients seeking emergent medical
care for fear of COVID-19 transmission [1,3]. As national quarantine
ence, RI 02903, United States of

ght).
orders came into effect and the fear of COVID-19 permeated throughout
the country, the number of patients presenting to emergency depart-
ments (EDs) decreased precipitously by as much as 42% in the early
phases of the pandemic [1,4]. With this, concerns arose from the medi-
cal community about patients delaying or foregoing emergencymedical
care altogether. While there is considerably more understanding of the
epidemiology, physiology, and treatment of COVID-19, less is under-
stood about how COVID-19 has impacted other facets of patient care
in the setting of the current pandemic.

Prior to the pandemic, musculoskeletal (MSK) conditions accounted
for 602.3 million medical consultations, 2.2 billion prescriptions, and
21.5 million hospital discharges annually in the U.S. [5,6]. Among all
MSK regions, hand and upper extremity (UE) injuries have historically
accounted for 12% of all traumatic injuries in the U.S. that present to
EDs [7]. This equated to 34 million ED visits for hand injuries from
2009 to 2012. However, fear of contagion and the implementation of
national quarantines to curb the spread of COVID-19 have deterred
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some patients with significant UE injuries from seeking emergentmed-
ical attention [2,8].

Higher acuity UE fractures, nerve injuries, and dysvascular limbs can
often result in considerable disability if there are delays in treatment [9].
Management often requires access to level-1 trauma centers with read-
ily available operating rooms and microsurgical equipment – many of
which have been limited with the reallocation of resources due to the
COVID-19 pandemic [2]. In addition, lower-acuity UE injuries that are
more tolerable are at risk of neglect if patients avoid emergency care,
pushing a subset of patients outside the window of predictably favor-
able outcomes. Thus, it is critical that we better characterize the influ-
ence of COVID-19 on UE emergency care to better allocate resources
and maximize outcomes during this unique public health crisis.

The purpose of this study was to assess the impact of the COVID-19
pandemic on the epidemiology of UE MSK injuries and care in the U.S.
We compared trends in UE injury presentation and admission from
four years prior to the pandemic to the first year during the pandemic.
Given national stay-at-home mandates and social distancing restric-
tions, we hypothesized that there would be a decrease in the incidence
of both ED presentations and hospital admissions across all UE injury
types during the pandemic compared to years prior.

2. Methods

This is a retrospective, cross-sectional epidemiological study using
the Consumer Product Safety Commission's (CPSC's) National Electronic
Injury Surveillance System (NEISS) database, a public database contain-
ing deidentified data not requiring institutional review board (IRB) ap-
proval [10]. The NEISS database includes consumer product-related
injuries and is generated via a complex probability model of all-injury
data from ED visits at a stratified sample of 100 hospitals with EDs
around the U.S. and its territories. Each injury is assigned a weighted
value based on the inverse probability of being selected to create a na-
tional estimate of injuries presenting to U.S. EDs. Each year the CPSC
generates a new 100 hospital sample, selected from both children's
Fig. 1. Trends in the incidence of UEMSK injuries presenting to U.S. emergency departments be
each respective year within the study period. The upper and lower 95% confidence intervals ar
terval of the incidence of UEMSK injuries between 2016 and 2020. These valueswere calcuated
(NEISS). (For interpretation of the references to color in this fig. legend, the reader is referred
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and adult hospitals, rural and urban, to ensure accuracy. A full descrip-
tion of the database, including design and utilization, is publicly avail-
able on the CPSC electronic webpage [10]. The NEISS database serves
as a public resource for epidemiological studies and has been used as
such inmany studies [11-16]. The NEISS database has also been used re-
cently to examine changes during the COVID-19 pandemic [17-19].

Using the NEISS database, we performed annual queries from 2016
to 2020 to extract all information regarding UE MSK injuries during
the four years prior to the COVID-19 pandemic (2016–2019) and the
first year of the pandemic (2020). Data from the four years prior to
the pandemic provided the statistical strength to determine if there
were any changes in ED presentation of UE injuries. According to the
NEISS Coding Manual, the Body_Part_2 and Diagnosis_2 numeric fields
were added in 2018. These fields were utilized to augment the data ex-
traction for 2018 through 2020. These queries extracted all patients
with at least one identified UE injury; this includes isolated UE injuries
and those that present in addition to other diagnoses. Information re-
garding the UE area injured was extracted using the following codes
within the Body_Part and Body_Part_2 numeric fields: Elbow (code
32), Finger (code 92), Hand (code 82), Lower Arm (code 33), Shoulder
(code 30), Upper Arm (code 80), and Wrist (code 34). Information re-
garding the primary diagnosis was extracted using the following diag-
nosis codes within the Diagnosis and Diagnosis_2 numeric fields:
Contusion or Abrasion (code 53), Crushing (code 54), Dislocation
(code 55), Fracture (code 57), Strain or Sprain (code 64), and Nerve In-
jury (code 61). These queries returned 285,583 cases that fit the above
criteria, representing a total estimate of 10,452,166 injuries presenting
to U.S. EDs.

To determine incidence rates, both the national estimates from the
NEISS query and U.S. census data from 2016 to 2020 were used. This
population data was used to assess the incidence of UE injuries in the
U.S. presenting to EDs per 100,000 person-years. Ages were divided
into five age groups for further comparison: 0–20 years, 21–40 years,
41–60 years, 61–80 years, and 81 years and older. Analyses of these in-
cidence rates and the distribution of injuries and patient disposition
tween 2016 and 2020. The fig. provides a trend line of the incidence of UEMSK injuries for
e depicted as dashed blue lines with light blue color fill presenting the 95% confidence in-
using thenational estimates provided by theNational Electronic Injury Surveillance System
to the web version of this article.)



Table 1
Average annual incidence of injuries to each respective body part that presented to U.S.
emergency departments between 2016 and 2020.

Average annual incidence rate of injuries to each respective body part over the
5-year study period

Body Part Average Annual Incidence 95% Confidence Interval

Elbow 66.3 65.6–67.0
Finger 117.2 116.3–118.1
Hand 85.6 84.9–86.3
Lower Arm 75.7 74.9–76.4
Shoulder 136.2 135.3–137.1
Upper Arm 46.0 45.4–46.5
Wrist 113.3 112.4–114.1
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following an injury across age groups andbefore and after the COVID-19
pandemic were done using chi-square analysis. Z-test column propor-
tion post-hoc analysis with Bonferroni adjustmentswas used to analyze
differences between proportions of injuries and disposition across age
groups and time. Logistic regression was used to calculate odds ratios
(ORs) and 95% confidence intervals (CIs). To account for the weighted
sampling methodology underlying NEISS, the Weight numeric field
was specified as an importanceweight prior to statistical analysis. A cut-
off of P< 0.05 was considered statistically significant. The statistical sig-
nificance of incidence rates and ORs was reported using 95% CIs.
Analysis was performed using Microsoft Excel (Microsoft Corporation,
Redmond,WA), SPSS (Version 28, SPSS Inc., Chicago, IL), and Stata (Ver-
sion 15.1, StataCorp, Durham, NC, USA).

3. Results

An estimated total of 10,452,166 UE MSK injuries presented to U.S.
EDs from January 1st, 2016, to December 31st, 2020. The mean inci-
dence of UE MSK injuries was 640.2 injuries per 100,000 person-years
(95% CI, 638.2–642.3). The year with the greatest incidence of injuries
was 2016 with 701.5 injuries per 100,000 person-years, while 2020
had the lowest incidence with 527.0 injuries per 100,000 person-years
(Fig. 1). Therewas a total decrease in incidence over thefive-year period
Fig. 2. Trends in the incidence of specific UE MSK injuries presenting to U.S. emergency depar
shoulder, upper arm, and wrist) is depicted as a different colored line representing the incid
were calcuated using the national estimates provided by the National Electronic Injury Surveil
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of 24.9%, with the greatest percent decrease occurring between 2019
and 2020 (20.1%).

Overall, the top threemost injured areas presenting to U.S. EDs from
2016 to 2020 were: shoulder, finger, and wrist. The average annual in-
cidence of injuries to each respective body part can be seen in Table 1.
A similar pattern was observed for each year individually; 2020 had
the lowest overall incidence for all body parts except for the upper
arm (Fig. 2).

Regarding the patient's disposition at discharge from the ED, the
largest estimated number of hospital admissions fromU.S. EDs occurred
in 2020 at 135,018 admissions (95% CI, 131,518–138,517) (Fig. 3). Fig. 4
demonstrates the trend in theproportion of the estimatednumber of UE
injuries presenting to EDs that resulted in hospital admission each year
during the study period. The proportion of patients admitted with UE
MSK injuries after presenting to the ED was 5.8% in 2019 and 7.8% in
2020, which is a 31.7% year-to-year increase. The OR and respective
95% CI regarding the likelihood of a patient being admitted to the
hospital by injury type and within each 20-year age group is available
in Supplemental Table 1. Overall, there was a significant increase in
the likelihood of being admitted to the hospital for an UE MSK injury
following the start of the COVID-19 pandemic (OR = 1.81, 95% CI,
1.815–1.820). For each age cohort, there were increased odds of being
admitted to the hospital during the pandemic compared to the four
years prior. In the 0–20 age group, there was a 51% increase in the like-
lihood of being admitted to the hospital during 2020 compared to the
previous 4 years (OR = 1.51). Similarly, the 21–40 (100% increase),
41–60 (70% increase), 61–80 (58% increase), and 81 and older (48%
increase) age groups all experienced significantly increased likelihood
of hospital admission following the initial presentation to the ED
in 2020 compared to the previous 4 years. Injuries to the hand yielded
the greatest increased odds of being hospitalized in the 0–20, 21–40,
41–60, and 61–80 age groups. In the 81 and older age group, injuries
to the finger had the highest odds of leading to hospital admission.
The only body parts that had decreased odds of being admitted during
the pandemic were elbow injuries in the 0–20 age group (OR =
0.936). The data used to calculate the ORs in Supplemental Table 1 are
located in Supplemental Table 2.
tments between 2016 and 2020. Each specific body part (elbow, finger, hand, lower arm,
ence of a MSK injury to that respective body part between 2016 and 2020. These values
lance System (NEISS).



Fig. 3. Trends in the (estimated) number of UE MSK injuries resulting in hospital admissions between 2016 and 2020. The fig. provides a trend line of the number of UE MSK injuries re-
sulting in hospital admissions for each respective year within the study period. The upper and lower 95% confidence intervals are depicted as dashed blue lines with light blue color fill
presenting the 95% confidence interval of the total (estimated) number of UE MSK injuries leading to hospital admissions between 2016 and 2020. (For interpretation of the references
to color in this fig. legend, the reader is referred to the web version of this article.)
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Analysis of specific types of injuries (i.e. contusion, dislocation, frac-
ture) is presented in Table 2. There was a significant difference between
the proportion of specific UE injuries admitted to the hospital prior to
and during the pandemic. Rates of admission following the pandemic
varied across all contusions, crushing injuries, dislocations, fractures,
and sprains.

4. Discussion

The COVID-19 pandemic has placed a tremendous strain on the U.S.
healthcare system, necessitating fundamental changes in practice
across all specialties including orthopaedic surgery and emergency
Fig. 4. Changes in the proportion of UEMSK injuries that resulted in hospital admission between
in hospital admissions for each respective year within the study period. The upper and lower 9
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medicine [20-24]. The impact of the pandemic on MSK injury presenta-
tion, particularly UE injuries, has not been fully elucidated. UE injuries
are one of the most common types of injuries treated in EDs [25].
They also benefit from timely identification and management in order
tomaximize outcomes and improve long-term function [26-28]. There-
fore, it is important to recognize the impact of COVID-19 on UE injury
care. In this study, we utilized a national database to compare trends
in UE injury presentation during the pandemic to pre-pandemic levels.
As strict lockdown procedures and social distancing took effect, we hy-
pothesized that there would be a decrease in the incidence of UE inju-
ries presenting to EDs resulting in a decrease in hospital admissions
during the first year of the pandemic compared to prior years.
2016 and 2020. Thefig. provides a trend line of the proportion of UEMSK injuries resulting
5% confidence intervals are too small to be seen on the graph.



Table 2
Change in the proportion of patients presenting with specific injuries being admitted to the hospital from before the start of the COVID-19 pandemic and during the pandemic

Percent of Injuries and Diagnoses Admitted to Hospital Before the COVID-19 Pandemic (2016 to 2019) Compared to During the COVID-19 Pandemic (2020)

Body Part Diagnosis Pre COVID-19,
n (%)

COVID-19,
n (%)

Odds Ratio 95% Confidence Interval p-value

Elbow
Contusion 11,014 (3.2) 5463 (6.8) 2.258 (2.183, 2.335) < 0.001
Crush 0 (0) 0 (0) N/A N/A N/A
Dislocation 2755 (1.9) 599 (2.0) 1.054 (0.964, 1.154) 0.244
Fracture 35,313 (12.3) 10,262 (15.9) 1.341 (1.310, 1.374) < 0.001
Sprain 124 (0.1) 56 (0.4) 3.193 (2.285, 4.415) < 0.001

Finger
Amputation 12,987 (13.9) 2873 (12.5) 0.888 (0.850, 0.927) < 0.001
Contusion 784 (0.2) 634 (1.3) 5.236 (4.707, 5.825) < 0.001
Crush 349 (0.5) 35 (0.3) 0.519 (0.358, 0.733) < 0.001
Dislocation 1644 (1.3) 436 (1.9) 1.436 (1.289, 1.599) < 0.001
Fracture 10,366 (1.5) 4534 (3.5) 2.373 (2.290, 2.459) < 0.001
Sprain 282 (0.1) 307 (0.8) 9.916 (8.407, 11.696) < 0.001

Hand
Amputation 336 (59.4) 316 (76.8) 2.280 (1.701, 3.064) < 0.001
Contusion 8469 (1.4) 2231 (2.2) 1.583 (1.510, 1.660) < 0.001
Crush 176 (0.9) 165 (4.3) 5.037 (4.037, 6.281) < 0.001
Dislocation 130 (3.4) 167 (9.3) 2.933 (2.301, 3.743) < 0.001
Fracture 7392 (1.6) 4327 (5.0) 3.141 (3.022, 3.264) < 0.001
Sprain 211 (0.2) 113 (0.8) 3.672 (2.891, 4.645) < 0.001

Lower Arm
Contusion 10,096 (4.0) 6168 (10.4) 2.787 (2.696, 2.882) < 0.001
Crush 101 (5.9) 56 (9.5) 1.649 (1.151, 2.343) 0.004
Dislocation 0 (0) 5 (1.0) N/A N/A N/A
Fracture 52,732 (7.5) 15,959 (10.0) 1.372 (1.347, 1.398) < 0.001
Sprain 131 (0.3) 190 (2.7) 9.417 (7.486, 11.872) < 0.001

Shoulder
Contusion 13,877 (3.5) 5088 (6.1) 1.797 (1.738, 1.858) < 0.001
Crush 22 (3.9) 132 (35.8) 13.294 (8.219, 22.207) < 0.001
Dislocation 10,665 (3.6) 3239 (4.7) 1.334 (1.281, 1.390) < 0.001
Fracture 48,295 (10.1) 19, 502 (15.7) 1.661 (1.631, 1.691) < 0.001
Sprain 3156 (0.5) 908 (0.8) 1.733 (1.608, 1.868) < 0.001

Upper Arm
Amputation 55 (100.0) 17 (100.0) N/A N/A N/A
Contusion 3271 (5.2) 928 (6.0) 1.176 (1.090, 1.268) < 0.001
Dislocation 63 (5.2) 78 (46.5) 15.208 (10.06, 22.944) < 0.001
Fracture 101,106 (21.4) 32,280 (26.2) 1.305 (1.286, 1.324) < 0.001
Sprain 325 (0.5) 192 (1.8) 3.508 (2.919, 4.215) < 0.001

Wrist
Amputation 32 (36.6) 89 (100) N/A N/A N/A
Contusion 1047 (0.7) 853 (3.2) 4.500 (4.099, 4.932) < 0.001
Crush 0 (0) 0 (0) N/A N/A N/A
Dislocation 681 (14.4) 95 (12.9) 0.881 (0.693, 1.113) 0.283
Fracture 42,082 (5.2) 16,514 (9.0) 1.796 (1.762, 1.830) < 0.001
Sprain 1151 (0.2) 205 (0.2) 1.210 (1.040, 1.408) 0.012
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There were significantly fewer UE injuries presenting to U.S. EDs in
2020 compared to prior years. There are several potential explanations
for this finding, the most likely of which relate to hospital avoidance at
the height of the pandemic and a large-scale decrease in activities lead-
ing to UE injuries. We speculate that patients with chronic or less acute
UE injuries either delayed their presentation or avoided the ED alto-
gether during pandemic times. Similar findings have been demon-
strated in previous studies which noted decreased hand and UE injury
volume seen in EDs during the pandemic [3,29]. Other factors poten-
tially contributing to the overall reduction in ED visits include travel re-
strictions and lock-down measures that encouraged patients to remain
at home and the closing of nonessential businesses employing manual
laborers. This has also led to a marked change in the workforce and
workplace-related injuries, which would change the patient population
able to useworker's compensation insurance [30]. Thesemandatesmay
have not only deterred people from leaving their homes to seek care but
could have also had a protective effect by discouraging risky behaviors
that may lead to traumatic injuries.

Despite the reduced number of UE ED visits in 2020, there were sig-
nificantly greater odds of being admitted to the hospital when present-
ing with an UE injury. Other studies have noted similar trends in
orthopaedic injury volume related to an increased prevalence of high-
24
risk activities as the pandemic progressed and patients spent more
time social distancing [3,31]. Jeffrey et al. analyzed the trends of ED visits
and hospital admissionswithin health care systems in five states during
the first four months of the COVID-19 pandemic and found this same
trend. They reported up to a 63.5% decrease in ED visits, with a concom-
itant 22.0% to 149.0% increase in admission rates [24]. Other potential
contributing factors include a lack of available outpatient resources as
well as self-injurious behavior related to the pandemic's impact on
mental health [31]. These findings are important in anticipating UE sur-
gical needs during a pandemic and better inform conversations about
the associated care and resource requirements.

The results of the current study provide a broad framework to char-
acterize UE injury care during the COVID-19 pandemic. However, on an
individual level, the pandemic was associated with social, economic,
psychological, and physical hardships, some of which likely contributed
to delays in UE injury presentation. Prompt diagnosis and treatment of
UE injuries is essential for long-term function and recovery [25-28].
Therefore, any form of delay in the management of UE injuries during
the pandemic could ultimately lead to poor patient outcomes [31]. Fur-
thermore, decreased inpatient ancillary service availability, such as
physical and occupational therapy, may adversely affect long-term out-
comes for patients with UE injuries who presented in 2020 [32,33]. The
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increased rates of admissions also exposed patients to the hospital set-
ting where the highest rates of COVID-19 transmission were observed,
putting patients with UE injuries at an increased risk of disease trans-
mission [34,35]. Importantly, increased rates of admissions for UE com-
plaints contributed to the increased hospital utilization in 2020, further
stressing a hospital system already suffering from bed shortages in
many areas of the country.

As a result of the healthcare burden placed upon society during the
early stages of the COVID-19 pandemic, many institutions resorted to
the cancellation of outpatient procedures as bed availability reached
critically low levels and operating room ventilators were being re-
distributed to treat COVID-19patients [36]. This not only affected ortho-
paedic providerswho rely heavily on short post-operative hospital stays
for therapy optimization and pain control but placed a greater burden
on the greater emergency medicine community. Lockdown procedures
alsomandated the closure of ambulatory surgical facilities inmost areas
of the U.S. in 2020, a setting in which the majority of UE injuries can be
surgically managed [37]. The cancellation of ambulatory surgical ser-
vices may have contributed to the increase in hospital admissions in
2020. A potential explanation is that elective, semi-elective, or urgent
surgeries that otherwise would have been performed in outpatient sur-
gery centers or had a hospital admission scheduled in advance were in-
stead directed to the ED for admission. This also resulted in a large
backlog of patients requiring elective or outpatient orthopaedic proce-
dures who were unable to receive their surgical care during the first
year of the pandemic [21,38]. The lack of available resources to surgi-
cally manage this patient population likely led to inappropriate or oth-
erwise avoidable ED utilization, which places additional burden on an
already stressed staff and system trying to manage the early stages of
the COVID-19 pandemic [24].

As patients begin to feel more comfortable seeking standardmedical
care as the pandemic state improves, orthopaedic providers and emer-
gencymedicine services could be facedwith an increase in undiagnosed
or under-treated UE injuries from during the COVID-19 pandemic. This
delayed presentation could not only impact patient treatment plans and
outcomes but could also place further strain on the U.S. hospital system,
emergencymedical services, and orthopaedic providers as they attempt
to recover from the pandemic. As the COVID-19 pandemic continues
late into 2021, many orthopaedic providers continue to struggle with
a large backlog of patients requiring operative intervention [38-40].
This may result in a shift to increased utilization of ambulatory surgical
centers for injury patterns previously managed in the inpatient setting
in an effort to decrease the backlog of patients waiting for operative in-
tervention. These results suggest that treatment strategies to prevent
and care for UE injuries should be incorporated into planning for future
pandemics when allocating resources in times of crisis. An upfront in-
vestment of resources, as well as a well-designed plan to better prepare
health care systems to manage those patients who require surgical ser-
vices, may provide long term decompression of the system and prevent
inappropriate or otherwise avoidable ED utilization.

This retrospective database study has limitations. The NEISS data-
base is generated via a complex probability model creating a national
estimate of injuries presenting to U.S. EDs which may fail to capture
the true number of UE injuries presenting to EDs from 2016 to 2020.
Broad categories of UE injury patterns were chosen to capture the true
incidence of injuries over the time frame studied. This categorization
system lacks detail about the specific types of injuries which presented
to EDs in 2020 and relies on ED classification of injuries whichmay have
been misidentified or later changed following diagnostic testing. The
chosen categories may not cover the full spectrum of orthopaedic UE
complaints, thus underestimating the true incidence of UE injuries dur-
ing this 5-year period. As this study focuses on the changing trends
caused by the COVID-19 pandemic, only the 4 years prior to the pan-
demic (2016 through 2019) and the first year of the pandemic (2020)
were analyzed. This did not allow for the analysis of trends in ED utiliza-
tion and subsequent hospital admission for UE injuries in the years
25
leading up to the pandemic. While the presented fig.s may potentially
demonstrate both a decrease in ED utilization and an increase in subse-
quent hospital admission prior to the start of the pandemic, this may be
due to the limited number of observational years in the study. However,
in a report to the U.S. Department of Health & Human Services in 2021,
the Office of the Secretary for Planning and Evaluation demonstrate a
normalfluctuation of ED utilizationwith themost recent peak occurring
in 2016, followed by a small decrease in 2017 and 2018 [41]. After
Medicaid expansion in 2014, there was a decrease in the rate of hospital
admission from EDs until 2016. After 2016, the rate subsequently
increased in 2017 and 2018. As the present study only includes years
after 2015, the normal fluctuation of ED utilization and fluctuation
following Medicaid Expansion may explain the changes seen leading
up to 2020 and the COVID-19 pandemic. Another limitation includes
the inability of the database to capture tele-health and virtual consulta-
tions which increased drastically in 2020. Furthermore, the database
fails to identify pertinent specifics about patient care, such as surgically
versus nonsurgicallymanagedpatients, specific injury patterns, or those
with an UE complaint not related to their admission. Finally, the study
does not evaluate outcome measures which may be a future area of
interest in orthopaedic and emergency medicine research.
5. Conclusion

Our study demonstrated that when compared to pre-pandemic
levels, fewer patients presented to the ED with UE injuries in 2020 but
the estimated number of hospital admissions related to UE conditions
increased from prior years, regardless of age or body part affected. The
decreased incidence of UE injuries observed may be a result of hospital
avoidance in fear of COVID-19 transmission and decreased risky behav-
iors during lockdown conditions. We speculate that the increased rates
of hospital admissions for UE complaints may be explained by delays in
care and lack of available outpatient resources resulting in both higher
acuity and complexity of ED visits and potential inappropriate use of
ED services in the setting of strains on resource utilization and the can-
cellation of ambulatory surgical services in the earlymonths of the pan-
demic. Upfront resource allocation to treat UE injuries may be an
important way to decrease strain on the healthcare system in future
pandemics.
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