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Abstract
Background

Elbows are one of the most frequently dislocated large joints; however, there is limited epidemiological data,
especially during the coronavirus disease 2019 (COVID-19) pandemic. This study characterizes elbow
dislocations presenting to Emergency Departments (EDs) over the last decade.

Methods

This study is a cross-sectional, descriptive, epidemiologic analysis of isolated elbow dislocations presenting
to EDs from 2011-2020 using the National Electronic Injury Surveillance System (NEISS) database. Patients
under 10, those with radial head subluxation, and those with complex fractures were excluded. Data on
incidence ratios, patient demographics, mechanisms of injury, and incident locales were analyzed.

Results

Approximately 83,996 simple, primary elbow dislocations occurred from 2011-2020 (n=2,328), generating an
incidence of 2.98/100,000 person-years. Incidence was higher among males (3.26 versus 2.69/100,000
person-years). Dislocations peaked in patients aged 10-19, with higher rates in males (11.12 versus
5.31/100,000 person-years; injury rate ratio 2.09, CI=2.05-2.14, p<0.001). Rates of elbow dislocations
decreased with age in males (age 20-29=11.12, age >80=0.63/100,000) but increased in females over 40 (age
40-49=1.59, age 70-79=2.83/100,000). Athletic activities accounted for 55% of dislocations (n=45,902), with
15% from football and 14% from wrestling. The fewest annual dislocations occurred during COVID-19
(n=6440). Injuries occurring at schools and during contact and indoor sports decreased, while those from
soccer increased.

Conclusions

Elbow dislocations are common, with trends of decreasing incidence with age among men and increasing
incidence in women over 40. COVID-19 impacted sports-related and epidemiologic injury patterns.
Ultimately, understanding population-level risks for elbow dislocations enables orthopaedic surgeons to
predict injury trends and conceive educational preventative measures.

Categories: Emergency Medicine, Orthopedics
Keywords: ulnohumeral joint, epidemiology, covid-19, dislocations, elbow

Introduction

Elbow dislocations are a pervasive traumatic injury: the elbow is the second most commonly dislocated major
joint in adults and, while elbow dislocations are seen across patients of all ages, they disproportionally affect
younger, active patients [1-3]. Despite being an inherently stable joint due to its three points of articulation
and extensive soft tissue stabilization, the elbow is at risk for dislocation in extension [4]. In the extended
position, an axial force levers the ulna from the trochlear articulation and a series of rotational forces can
disrupt the medial and lateral ulnar collateral ligaments and then anterior capsule, resulting in an unstable
joint primed for dislocation [2,4-6]. EIbow dislocations can be further subclassified into simple and complex
injuries, with simple dislocations defined as isolated soft tissue disruptions and complex dislocations
involving osseous sequelae.

In the United States (US), a staggering 45% of elbow dislocations are attributed to sporting activities [2].
Football players are at an especially increased risk. Only a few epidemiologic studies since 1980 have been
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published, leaving gaps in the population-wide understanding of the injury. A 2021 review of 15 seasons of
injury data from the National Football League Injury Surveillance System (NFLISS) demonstrated an
incidence of 0.26 elbow dislocations per 10,000 ‘athlete exposures,” which they defined as each time an
athlete participates in a single practice or a game [7].

The purposes of this study are twofold: first, to describe the current epidemiological and demographic trends
related to simple elbow dislocations without associated fractures across the US over the last decade and
second, to better characterize how trends in these often sports-related injuries were affected by the ongoing
COVID-19 pandemic. We hypothesized that elbow dislocations would occur most frequently during athletic
events and that incidence would decrease inversely with patient age.

Materials And Methods

Database

We performed a cross-sectional, descriptive, epidemiologic study with data obtained from the US Consumer
Product Safety Commission’s (CSPC) National Electronic Injury Surveillance System (NEISS) in compliance
with RECORD guidelines. The NEISS database, a well-established source for characterizing orthopaedic
injuries, is a repository of injury-related data collected as a probability sample from approximately 100
Emergency Departments (EDs) across the US that represent geographic and size-based distributions of
hospitals across the country [8-12]. NEISS data is obtained by a hospital-specific coordinator who reviews
and codes all ED visits based on available clinical information and telephone follow-up if necessary [13].
Based on standardized demographics and hospital-specific descriptive information, NEISS data can be
weighted to calculate how the encounter is representative of the national populous.

Search query

The NEISS database search included the phrase "elbow dislocation" in the 10-year period from 2011 to 2020.
Patients under the age of 10 were excluded due to the high incidence of radial head subluxation rather than
true elbow dislocation in this age range. In the remaining cases, qualitative descriptive data were reviewed to
ensure all cases denoted as radial head subluxations, complex elbow dislocations, and recurrent dislocations
were removed.

Data collection

Deidentified data were obtained from the NEISS database. Incidence data included rates of injuries from the
NEISS data as well as estimated national incidences based on census data. Demographic data included
patient age and sex. Mechanism data were divided into sport-related and non-sport-related mechanisms and
included the specific activities associated with injury as specified in NEISS. Further interrogation of the
change in injury pattern among age- and sex-stratified patients with sports versus non-sport mechanisms
was performed by subdividing into 30-year groups of 10-39, 40-69, and 70-99 based on the available census
data stratifications. Location data included the location at which the incident resulting in the index injury
occurred.

Statistical analysis

Raw and weighted descriptive statistics were assessed for all cases meeting inclusion criteria. Recent US
census data from 2020 were used to estimate national incidences specific to age and sex population
distributions. Incidence rates per 100,000 persons at risk and 95% confidence intervals (CIs) were calculated
in addition to weighted case incidences for select injuries occurring in the study period. Mid-p two-sided p-
values were calculated for all incidence rate ratios and Poisson approximations were utilized to construct
incidence rate CIs. Chi-squared tests were used to compare dislocation rates in comparable patient cohorts
and t-tests to compare trends in dislocation rates over time. All analyses were conducted in Stata 17
software (StataCorp., College Station, TX, USA) [14].

Results
Incidence

An estimated 83,996 primary elbow dislocations without associated fractures occurred nationwide over the
10-year study period from 2011 and 2020 as calculated from the 2,328 cases included in NEISS database. A
majority (estimated n = 46,855, 56%) of patients were male and between ages 20 - 29 (estimated n = 14,978,
18%). The overall incidence of isolated elbow dislocations among people 10 years and older was 2.98
dislocations per 100,000 person-years with a cumulative incidence of 44.4 dislocations per 100,000 people
(CI=43.2 - 45.6) over the study period. In general, the rate of elbow dislocations has significantly decreased
over the last decade (p<.001), with the lowest injury rates noted in 2020 (Figure ).
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FIGURE 1: Elbow Dislocations by Year
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Demographics

The overall incidence rate of all males was 3.26 dislocations per 100,000 person-years while that of females
was 2.69 dislocations per 100,000 person-years. When stratifying patient age by decade, the highest number

of dislocations occurred in patients aged 10 - 19, with an estimated 23,005 nationally in males (27.39%,
NEISS data n = 712) and 11,514 nationally in females (13.71%, NEISS data n = 401) (Figure 2). In these

patients, the incidence of injury in males was significantly higher than that in females: elbow dislocations

occurred in male patients at a rate of 11.12 injuries per person year versus in female patients at a rate of 5.31
injuries per person-year, resulting in an injury rate ratio of 2.09 (CI = 2.05 - 2.14, p<0.001). The incidence
rate ratio between males and females peaked in patients ages 20 - 29 with 2.46 times more injuries in males

(4.83 for males versus 1.96 for females, CI = 2.38 - 2.55, p<0.001). Higher incidence rates among male

patients continued up until age 40, after which female patients presented with incidence rates of 2.03 (CI =
1.96 - 2.09) versus male rates of 1.69 (CI = 1.63 - 2.75) in patients aged 40 - 49 (incident rate ratio = 0.83, CI
0.80 - 0.87, p<.001) and the even more stark difference of 2.64 (CI = 2.56 - 2.72) on females versus 0.96 (CI =

0.92 - 1.01) in males over 60-69 (incident rate ratio = 0.36, CI = 0.34 - 0.38, p<.001).

Elbow Dislocations by Age and Sex
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FIGURE 2: Elbow Dislocations by Age and Sex
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When stratified by age group, the rate of patients with elbow dislocations decreased with every 10-year

increase in age (p<.001). When further grouped by sex, incidence among male patients fits this trend,

decreasing from 11.1 per 100,000 in patients aged 20 - 29 to 0.63 per 100,000 in those over 80. However, this

drastic rate of decreasing incidence is not replicated among female patients, whose dislocation rates

decrease from 5.31 per 100,000 in patients aged 20 - 29 to 1.59 in patients 40 - 49 before increasing to 2.83

dislocations per 100,000 in those aged 70 - 79.
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Mechanism of injury

Athletic activities were responsible for an estimated 45,902 dislocations nationally during the study period
(54.7%, NEISS data n = 1,363) with a cumulative rate of 1.41 dislocations per 100,000 people. When
compared to non-sports-related mechanisms in stratified age groups, sports-related mechanisms in males
were highest in the under 40 age category and declined over time (3.87 sports versus 2.18 non-sports
dislocations per 100,000 in patients under 40; 0.33 versus 0.83 in patients 40 - 69; and 0.05 to 0.58 in
patients 70 and over). Among females, a similar rate of decline was observed among the rate of those injured
in sports; however, injuries from non-sports related mechanisms actually increased with increasing age
category (1.60 sports versus 1.35 non-sports dislocations per 100,000 in patients under 40; 0.40 versus 2.01
in patients 40 - 69; and 0.09 to 2.59 in patients 70 and over) (Figure 3).

Age Distribution of Elbow Dislocations in Sports vs Non-Sports
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FIGURE 3: Age Distribution of Elbow Dislocations in Sports vs Non-
Sports

Football and wrestling represented the sports with the most common incidence of isolated elbow dislocation,
accounting for 15% (NEISS data n = 241; national weighted estimate n = 6797) and 14% (NEISS data n = 189;
national weighted estimate n = 6623) of cumulative dislocations, respectively (Table I, Figure 4). Soccer,
biking, roller skating/skateboarding, and basketball each accounted for 9% of the total weighted dislocations
in athletic activities and gymnastics for 7%, with none of the remaining athletic activities comprising more
than 3% of other sports-related mechanisms.
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Sport/Activity National Estimate (n) Sex % of Sports-Related Dislocations
Male Female

Football 6797 6763 34 14.8%
Wrestling 6623 6353 271 14.4%
Soccer 4325 3376 949 9.4%
Biking 4193 2133 2061 9.1%
Roller Skating/Skateboarding 4151 2736 1415 9.0%
Basketball 4122 3549 573 9.0%
Gymnastics 3163 199 2964 6.9%
Cheerleading 1596 0 1596 3.5%
Trampoline 1517 709 808 3.3%
Ski/Snowboard 1370 847 523 3.0%
Baseball/Softball 1297 937 359 2.8%
Horses 1241 418 823 2.7%
Rock Climbing 1139 543 597 2.5%
Martial Arts 806 750 56 1.8%
Dancing 596 47 549 1.3%
Swimming 392 179 213 0.85%
Volleyball 372 47 325 0.81%
Track 323 38 285 0.70%
Mountain Climbing 300 216 84 0.65%
Tennis 250 217 34 0.55%
Surfing 231 80 150 0.50%
Weightlifting 219 164 55 0.48%
Lacrosse 214 118 96 0.47%
Water Skiing 160 91 68 0.35%
Hockey 125 109 16 0.27%
Skating 103 32 70 0.22%
Bowling 91 15 76 0.20%
Handball 74 74 0 0.16%
Golf 64 14 49 0.14%
Ice Skating 17 17 0 0.04%
Squash 16 16 0 0.04%
Boxing 16 16 0 0.03%
Total 45902 30804 15098 100%

TABLE 1: Elbow Dislocations and Implicated Sports
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FIGURE 4: Sex Distribution of EIbow Dislocation by Mechanism

Incident locale

The greatest proportion of elbow dislocations occurred at places of recreation or sport (30%, NEISS data n =
823) followed by the home (25%, NEISS data n = 509), and school (9%, NEISS data n = 201).

COVID-19 pandemic

The fewest cumulative dislocations (NEISS data n = 192, national estimate n = 6440) occurred in 2020,
despite the largest US population numbers at this time. The mechanisms of injury also changed in 2020: the
number of elbow dislocations from contact sports such as football and wrestling decreased by 41% and 64%,
respectively, while the number of dislocations from indoor sports such as basketball and gymnastics also
decreased by 48% and 62%, respectively, when compared to the mean number of injuries from 2011 - 2019
(Table 2). Interestingly, dislocations during soccer increased in 2020 to the highest annual incidence in the
observed study period, increasing to 673 elbow dislocations in 2020 from a mean of 406 annual elbow
dislocations in previous years. A similar trend was seen in roller skating/skateboarding, with a 46% increase
in elbow dislocations in 2020. The soccer and skating/skateboarding trends suggest that patients may have
gravitated towards sports classically played outdoors in an environment where social distancing was
possible. With regards to incident locale, the number of dislocations occurring at schools in 2020 decreased
to only 3% (n = 6), representing a third of injury proportions from previous years, although the number of
dislocations at unknown or unrecorded locations that year also increased from a mean of 23.3% to 33.6%.
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Sport/Activity Mean Ell.)ow Dislocations prior to the COVID-19 Elbow Dislc?cations during the COVID- %
Pandemic, 2011-2019, mean (SD) 19 Pandemic, 2020, n Change
Football 709 (185) 419 -41%
Wrestling 707 (193) 257 - 64%
Basketball 433 (85) 226 -48%
Bicycle 428 (209) 343 -20%
Soccer 406 (161) 673 66%
Roller
Skating/Skateboarding 397 (199) 581 46%
Gymnastics 337 (171) 127 - 62%
Cheerleading 168 (100) 86 -49%
Trampoline 166 (92) 19 - 88%

TABLE 2: Comparison of Sports-Related Injuries during the COVID-19 Pandemic

Discussion

This study provides a detailed assessment of epidemiologic trends specific to primary, simple elbow
dislocations across the US. Utilization of the NEISS database in combination with recent US census data
serves to reflect the most up-to-date trends and facilitates a unique understanding of the societal burden of
elbow dislocations given that all included patients presented to an ED and received resources from this
healthcare system. Ultimately, this study demonstrates that the incidence of elbow dislocations is closely
linked to patient age and sex demographics as well as the implicated mechanism of injury, findings that
enable a better understanding of these injury trends and offer insight into injury prevention.

Over the course of our study from 2011 through 2020, a national estimate of 83,994 elbow dislocations
occurred among a cumulative annual population of over 2 trillion people, generating an incidence rate of
2.98 elbow dislocations per 100,000 persons. To our knowledge, the incidence of simple elbow dislocations
has only been explored in three studies since 1980, with the most recent one published in 2015 [2,15,16]. In
these three studies, incidence rates ranged from 2.65 to 5.21 dislocations per 100,000 people among
populations in Sweden, Canada, and the US, with variability of dislocation rates likely attributable to
differences in inclusion criteria. While our estimated incidence rate of 2.98 dislocations per 100,000 persons
falls within this range, it is lower than previously reported by a prior exploration of NEISS data that
demonstrated 5.21 simple elbow dislocations in patients over 10 per 100,000 people between 2002 - 2006 [2].
Still, many trends from this historical analysis were maintained in the present study: for example, a strong
overall male predominance with the highest incidence among males 10 - 19 years, the increasing incidence
in females with age, and the commonality of football and wrestling-related injuries (22% and 12%,
respectively) [2]. One interesting sports-related difference was the higher frequency of skating injuries from
2002 - 2006, which were more common than wrestling injuries and accounted for 12% of dislocations in this
time period rather than 9% [2].

With regards to patient demographics, our findings align with trends observed in previous literature: after a
dramatic peak in earlier years, the incidence of simple elbow dislocations among males trended downwards
[2,15,16]. Our data suggests that this trend may not be entirely due to athletic activity, with similar rates of
elbow dislocations in male patients under 40 attributable to both sporting and non-sporting mechanisms
(3.87 versus 2.18 events per 100,000 person-years, respectively). However, a very different trend was noted
among female patients, where the incidence of elbow dislocations declined briefly in patients in their 30s
and 40s before increasing to a consistently elevated rate. Mayne et al. [16] noted a similar increase in rates
of elbow dislocations among Canadian women in the middle of life, which they attributed to an increased
risk of falls and injury compared to men later in life, but there is no clear consensus on why the incidence
rate ratio between men and women shifts so drastically in patients over 50.

Sporting activity accounted for nearly half of all isolated elbow dislocations (47%, national estimate n =
45,902), a finding that closely reflects historically reported mechanisms in the NEISS database from over a
decade prior [2]. Among individual sports, football and wrestling had the highest incidence of injury,
comprising a respective 15% (national estimate n = 6,797) and 14% (national estimate n = 6,627) of all sports
injuries, with no other sports accounting for over 9% of these injuries. Elbow dislocations are classically
caused by axial loading secondary to a fall; however, a study on elbow dislocations in NCAA athletes
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demonstrated that over 30% of injuries in both football and wrestling occurred secondary to person-to-
person contact [17]. Subsequently, the higher rates of dislocations observed in sports like football and
wrestling may be explained by the additional risk of injury with contact sports [17,18].

Data collected in 2020 demonstrate injury trends in the setting of the COVID-19 pandemic. While we
observed the lowest incident rate in the past decade during this year with 2.21 dislocations per 100,000
persons, a rate that is much lower than the mean annual dislocation rate of 2.98 dislocations per 100,000
persons, rates of injuries reported in the literature are more variable. Some studies note increases in injuries
like elbow fractures while others describe decreases in upper extremity injury rates compared to previous
years [19-24]. Rates of injuries occurring during sporting activities in both males and females ages 10 - 39
were noted to be lower in 2020 as compared to previous means, and the sports often implicated in elbow
dislocations transitioned from contact and indoor sports to soccer. With regards to location, the substantial
decrease in injuries occurring at schools (3.8% in 2020 versus 9.4% mean from 2011 - 2019) likely reflects the
prolonged school closures and transition to remote learning in addition to the athletic cancellations and
restrictions on sporting activities and competitions during the pandemic even after schools opened. These
findings contribute to an improved understanding of the effects of COVID-19 on injury rates, especially as
they pertain to athletes, student-athletes, and different patient demographics.

Limitations

There are several limitations to this study. Firstly, NEISS data is collected by coders, introducing the
likelihood for human error. Data were also limited by NEISS collection parameters as well as historical
population statistics. While census data were available from 2011 through 2019, census projections are
periodic with the most recent one from 2017; subsequently, the 2017 projections were used for the 2020
population data given that the 2020-specific data will unfortunately not be obtainable until 2031. Finally,
data in the NEISS is specific to EDs and does not reflect elbow dislocations that presented primarily to
urgent care centers or orthopaedic clinics, which may underestimate the overall incidence of these injuries.

Conclusions

Elbow dislocations are relatively common, with thousands of cases across the US annually. There are
predictable trends regarding patient age and gender demographics, with decreasing incidence with age
among men and increasing incidence in women over 40. Sports-related mechanisms are common, especially
among contact sports and younger patients. The COVID-19 pandemic appears to impact both sports-related
and epidemiologic injury patterns. Ultimately, a detailed and current understanding of population-level risk
for elbow dislocations enables orthopaedic surgeons to better understand these injury trends, and educate
patient populations on a broader level.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Kyle J. Klahs, Alexis B. Sandler, Michael D. Baird, John P. Scanaliato, Annette H. Yoon,
Morgan R. Askew, John C. Dunn, Nata Parnes

Acquisition, analysis, or interpretation of data: Kyle J. Klahs, Alexis B. Sandler, Michael D. Baird, John P.
Scanaliato, Annette H. Yoon, Morgan R. Askew, John C. Dunn, Nata Parnes

Drafting of the manuscript: Kyle J. Klahs, Alexis B. Sandler, Michael D. Baird, John P. Scanaliato, Annette
H. Yoon, Morgan R. Askew, John C. Dunn, Nata Parnes

Critical review of the manuscript for important intellectual content: Kyle J. Klahs, Alexis B. Sandler,
Michael D. Baird, John P. Scanaliato, Annette H. Yoon, Morgan R. Askew, John C. Dunn, Nata Parnes

Supervision: John C. Dunn, Nata Parnes

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Animal subjects: All
authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

2024 Baird et al. Cureus 16(4): e57781. DOI 10.7759/cureus.57781 8 of 9


javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Acknowledgements

We would like to acknowledge Rachel K. Klahs, BA for grammatical editing.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Kuhn MA, Ross G: Acute elbow dislocations. Orthop Clin North Am. 2008, 39:155-61.
10.1016/j.0cl.2007.12.004

Stoneback JW, Owens BD, Sykes ], Athwal GS, Pointer L, Wolf JM: Incidence of elbow dislocations in the
United States population. ] Bone Joint Surg Am. 2012, 94:240-5. 10.2106/JBJS.].01663

de Haan J, Schep NW, Tuinebreijer WE, Patka P, den Hartog D: Simple elbow dislocations: a systematic
review of the literature. Arch Orthop Trauma Surg. 2010, 130:241-9. 10.1007/s00402-009-0866-0
Mehlhoff TL, Noble PC, Bennett JB, Tullos HS: Simple dislocation of the elbow in the adult. Results after
closed treatment. ] Bone Joint Surg Am. 1988, 70:244-9.

O'Driscoll SW, Morrey BF, Korinek S, An KN: Elbow subluxation and dislocation. A spectrum of instability .
Clin Orthop Relat Res. 1992, 186-97.

Hobgood ER, Khan SO, Field LD: Acute dislocations of the adult elbow . Hand Clin. 2008, 24:1-7.
10.1016/j.hcl.2007.11.012

Gibbs D, Sahota S, Stevanovic O, Franke K, Mack C, Nuber G: Elbow dislocations in the National Football
League: epidemiology and management. Cureus. 2021, 13:€19241. 10.7759/cureus.19241

DeFroda SF, Lemme N, Kleiner J, Gil ], Owens BD: Incidence and mechanism of injury of clavicle fractures
in the NEISS database: athletic and non athletic injuries. ] Clin Orthop Trauma. 2019, 10:954-8.
10.1016/j.jcot.2019.01.019

Etzel CM, Wang KH, Li LT, Nadeem M, Owens BD: Epidemiology of rugby-related fractures in high school-
and college-aged players in the United States: an analysis of the 1999-2018 NEISS database. Phys
Sportsmed. 2022, 50:501-6. 10.1080/00913847.2021.1962204

LaGreca M, Didzbalis CJ, Oleck NC, Weisberger JS, Ayyala HS: Increasing incidence of hand and distal upper
extremity injuries associated with electric scooter use. ] Hand Surg Am. 2022, 47:478.e1-7.
10.1016/j.jhsa.2021.05.021

Tischler EH, Laurent Tsai SH, Wolfert AJ, Suneja N, Naziri Q, Tischler HM: Orthopedic fracture
hospitalizations are revving up from E-Scooter related injuries. J Clin Orthop Trauma. 2021, 23:101607.
10.1016/j.jcot.2021.101607

Zynda AJ, Wagner K] 3rd, Liu ], Chung JS, Miller SM, Wilson PL, Ellis HB: Epidemiology of pediatric

basketball injuries presenting to emergency departments: sex- and age-based patterns. Orthop J Sports Med.

2022, 10:23259671211066503. 10.1177/23259671211066503

NEISS Frequently Asked Questions. (2022). Accessed: February 7, 2022: https://www.cpsc.gov/Research--
Statistics/NEISS-Injury-Data/Neiss-Frequently-Asked-Questions.

Stata Statistical Software: Release 17. (2021). https://www.stata.com/support/faqs/resources/citing-
software-documentation-faqs/.

Josefsson PO, Nilsson BE: Incidence of elbow dislocation. Acta Orthop Scand. 1986, 57:537-8.
10.3109/17453678609014788

Mayne IP, Wasserstein D, Modi CS, Henry PD, Mahomed N, Veillette C: The epidemiology of closed
reduction for simple elbow dislocations and the incidence of early subsequent open reduction. ] Shoulder
Elbow Surg. 2015, 24:83-90. 10.1016/j.jse.2014.08.027

Goodman AD, Raducha JE, DeFroda SF, Gil JA, Owens BD: Shoulder and elbow injuries in NCAA football
players, 2009-2010 through 2013-2014. Phys Sportsmed. 2019, 47:323-8. 10.1080/00913847.2018.1554167
Hassebrock JD, Patel KA, Makovicka JL, et al.: Elbow injuries in National Collegiate Athletic Association
athletes: a 5-season epidemiological study. Orthop ] Sports Med. 2019, 7:2325967119861959.
10.1177/2325967119861959

Andreozzi V, Marzilli F, Muselli M, Previ L, Cantagalli MR, Princi G, Ferretti A: The impact of COVID-19 on
orthopaedic trauma: a retrospective comparative study from a single university hospital in Italy. Orthop Rev
(Pavia). 2020, 12:8941. 10.4081/0r.2020.8941

Wong JS, Cheung KM: Impact of COVID-19 on orthopaedic and trauma service: an epidemiological study . |
Bone Joint Surg Am. 2020, 102:e80. 10.2106/JBJS.20.00775

Waseem S, Nayar SK, Hull P, Carrothers A, Rawal ], Chou D, Khanduja V: The global burden of trauma
during the COVID-19 pandemic: a scoping review. J Clin Orthop Trauma. 2021, 12:200-7.
10.1016/j.jcot.2020.11.005

Vermesan D, Todor A, Andrei D, Niculescu M, Tudorache E, Haragus H: Effect of COVID-19 pandemic on
orthopedic surgery in three centers from Romania. Int ] Environ Res Public Health. 2021,
18:10.3390/ijerph18042196

Gumina S, Proietti R, Polizzotti G, Carbone S, Candela V: The impact of COVID-19 on shoulder and elbow
trauma: an Italian survey. ] Shoulder Elbow Surg. 2020, 29:1737-42. 10.1016/j.jse.2020.05.003

Pichard R, Kopel L, Lejeune Q, Masmoudi R, Masmejean EH: Impact of the coronavirus disease 2019
lockdown on hand and upper limb emergencies: experience of a referred university trauma hand centre in
Paris, France. Int Orthop. 2020, 44:1497-501. 10.1007/500264-020-04654-2

2024 Baird et al. Cureus 16(4): e57781. DOI 10.7759/cureus.57781

90f9


https://dx.doi.org/10.1016/j.ocl.2007.12.004
https://dx.doi.org/10.1016/j.ocl.2007.12.004
https://dx.doi.org/10.2106/JBJS.J.01663
https://dx.doi.org/10.2106/JBJS.J.01663
https://dx.doi.org/10.1007/s00402-009-0866-0
https://dx.doi.org/10.1007/s00402-009-0866-0
https://pubmed.ncbi.nlm.nih.gov/3343270/
https://pubmed.ncbi.nlm.nih.gov/1611741/
https://dx.doi.org/10.1016/j.hcl.2007.11.012
https://dx.doi.org/10.1016/j.hcl.2007.11.012
https://dx.doi.org/10.7759/cureus.19241
https://dx.doi.org/10.7759/cureus.19241
https://dx.doi.org/10.1016/j.jcot.2019.01.019
https://dx.doi.org/10.1016/j.jcot.2019.01.019
https://dx.doi.org/10.1080/00913847.2021.1962204
https://dx.doi.org/10.1080/00913847.2021.1962204
https://dx.doi.org/10.1016/j.jhsa.2021.05.021
https://dx.doi.org/10.1016/j.jhsa.2021.05.021
https://dx.doi.org/10.1016/j.jcot.2021.101607
https://dx.doi.org/10.1016/j.jcot.2021.101607
https://dx.doi.org/10.1177/23259671211066503
https://dx.doi.org/10.1177/23259671211066503
https://www.cpsc.gov/Research--Statistics/NEISS-Injury-Data/Neiss-Frequently-Asked-Questions
https://www.cpsc.gov/Research--Statistics/NEISS-Injury-Data/Neiss-Frequently-Asked-Questions
https://www.stata.com/support/faqs/resources/citing-software-documentation-faqs/
https://www.stata.com/support/faqs/resources/citing-software-documentation-faqs/
https://dx.doi.org/10.3109/17453678609014788
https://dx.doi.org/10.3109/17453678609014788
https://dx.doi.org/10.1016/j.jse.2014.08.027
https://dx.doi.org/10.1016/j.jse.2014.08.027
https://dx.doi.org/10.1080/00913847.2018.1554167
https://dx.doi.org/10.1080/00913847.2018.1554167
https://dx.doi.org/10.1177/2325967119861959
https://dx.doi.org/10.1177/2325967119861959
https://dx.doi.org/10.4081/or.2020.8941
https://dx.doi.org/10.4081/or.2020.8941
https://dx.doi.org/10.2106/JBJS.20.00775
https://dx.doi.org/10.2106/JBJS.20.00775
https://dx.doi.org/10.1016/j.jcot.2020.11.005
https://dx.doi.org/10.1016/j.jcot.2020.11.005
https://dx.doi.org/10.3390/ijerph18042196
https://dx.doi.org/10.3390/ijerph18042196
https://dx.doi.org/10.1016/j.jse.2020.05.003
https://dx.doi.org/10.1016/j.jse.2020.05.003
https://dx.doi.org/10.1007/s00264-020-04654-2
https://dx.doi.org/10.1007/s00264-020-04654-2

	Acute Simple Elbow Dislocations in the United States: An Epidemiological Analysis of Trends Including COVID-19
	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Materials And Methods
	Database
	Search query
	Data collection
	Statistical analysis

	Results
	Incidence
	FIGURE 1: Elbow Dislocations by Year

	Demographics
	FIGURE 2: Elbow Dislocations by Age and Sex

	Mechanism of injury
	FIGURE 3: Age Distribution of Elbow Dislocations in Sports vs Non-Sports
	TABLE 1: Elbow Dislocations and Implicated Sports
	FIGURE 4: Sex Distribution of Elbow Dislocation by Mechanism

	Incident locale
	COVID-19 pandemic
	TABLE 2: Comparison of Sports-Related Injuries during the COVID-19 Pandemic


	Discussion
	Limitations

	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


