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Abstract
Background The disruptive effects on society and medical systems due to the coronavirus disease 2019 (COVID-19) pan-
demic are substantial and far-reaching. The effect of the pandemic on the quantity and quality of pediatric traumas is unclear 
and has a direct bearing on how scarce hospital resources should be allocated in a pandemic situation.
Methods A retrospective review of the trauma registry was performed for trauma activations in the years 2018 through 2020 
during the months of March, April, and May. Demographic and injury specific datapoints were compared across calendar 
years.
Results There were 111, 100, and 52 trauma activations during the study interval in 2018, 2019, and 2020, respectively. There 
were fewer highest severity level activations in 2020 compared to 2018 and 2019 (1 vs 5 and 9; p < 0.01). The median Injury 
Severity Score was 5 in 2020 compared to 4 in both 2018 and 2019 (p < 0.01). More patients went directly to the operating 
room in 2020 compared to prior years (21.2% vs 8% and 6.1%; p < 0.01). There were fewer discharges from the emergency 
department (ED) (12.1% vs 36.6% and 32.7%). No increase in the number of child abuse reports and investigations was noted.
There was no difference in the proportion of blunt versus penetrating trauma between years (p = 0.57). No pedestrians were 
struck by automobiles in 2020 compared to 12 and 14 in 2018 and 2019. However, there were a greater proportion of injuries 
from falls during 2020 compared to prior years.
Conclusions There were fewer trauma activations during the peak of the COVID pandemic compared to prior years. Due to 
the decrease in trauma volume during the peak of the pandemic, hospital resources could potentially be reallocated toward 
areas of greater need.
Level of evidence IV; Retrospective cohort study using historical controls.
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Introduction

Since the emergence of the coronavirus disease 2019 
(COVID-19) caused by the severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) in December of 2019, 
it has gone on to infect over 24 million people and kill over 
820,000 around the globe as of August 2020 [1, 2]. Attempts 
to mitigate COVID-19 spread forced many hospitals to make 

dramatic changes in the way many non-COVID disease pro-
cesses are evaluated and treated [3–5].

Cohen Children’s Medical Center is the only Level 1 
trauma center serving eastern New York City and Nassau 
County. We typically see 900 trauma patients with 180 
trauma activations per year. On March 22nd, as cases were 
escalating in New York state, the state government initiated 
“NYS on PAUSE” which shutdown all non-essential busi-
nesses and limited travel and gatherings outside of the home. 
New trauma protocols were established within our trauma 
center to try to limit the unnecessary exposure of healthcare 
workers and conserve personal protective equipment (PPE) 
during trauma activations. Most notably, the mechanism in 
which traumas were activated was modified.
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There is limited data in the literature regarding the effect 
of the pandemic on pediatric trauma system volumes and 
injury mechanisms. We hypothesized that trauma volumes, 
especially motor vehicle-related traumas would diminish due 
to decreased traffic, fewer outdoor activities, and the possi-
bility of delayed presentations due to reluctance to present 
to the hospital. We also expected a corresponding change in 
injury patterns and mechanisms due to the aforementioned 
reasons. Hence, we wish to elucidate how the pandemic 
affected trauma volumes and injury patterns, as well as dis-
cuss lessons learned from our experience. These findings 
will help to inform how scarce healthcare resources and 
personnel could be allocated in future pandemic situations.

Methods

Study cohort

A retrospective review of the trauma registry was per-
formed of all trauma activations at our American College 
of Surgeons designated level 1 pediatric trauma center from 
March 27th through May 14th, 2020. This time interval cor-
responded with both the peak of the regional pandemic in 
the surrounding community and was the interval in which 
COVID-19-related changes to the trauma activation proto-
cols were in place at our institution. During these dates, we 
merged our three tiers of trauma responses. As with most 
institutions, traumas at our center are triaged into three 
levels, with one being the most acute, and three being the 
least. In the pre-pandemic years, level 1 and two traumas 
resulted in an automatic trauma activation with the surgery 
team present during the initial evaluation and resuscitation 
phase. During the pandemic, only level 1 traumas resulted 
in a full activation of the trauma team; the activation criteria 
for which did not change. Traumas which did not meet level 
1 criteria were triaged initially by the emergency department 
team, who would subsequently activate the trauma team if 
necessary. Additionally, in response to the deluge of adult 
patients with COVID-19 to centers around the region, our 
trauma center agreed to accommodate adults with traumatic 
injuries up to 30 years of age. However, adult patients were 
excluded from the analysis. Our center returned to a pre-pan-
demic method of trauma activation and triage on <<< >>> 
once the intensity of the pandemic subsided regionally.

Data on all trauma activations were compared to the 
activations which occurred in 2018 and 2019 in the same 
time interval. Patients who were initially designated as a 
trauma but on later evaluation were found to have not had 
a traumatic mechanism were excluded, as were cases with 
missing data.

Data collection and analysis

After obtaining institutional review board approval, the 
trauma registry was queried for characteristics such as age, 
ethnicity, estimated household income, trauma activation 
level, Injury Severity Score (ISS), disposition from the 
emergency room (ER), and final disposition. We further 
assessed reported physical abuse, if a physical abuse inves-
tigation was initiated, and if the patient went home with an 
alternative caregiver due to physical abuse. These data were 
compared across the three time periods using the Student’s t 
test, Chi-squared, and Fisher’s exact tests where appropriate.

Results

There were 111, 100, and 52 trauma activations during 
the study interval in 2018, 2019, and 2020, respectively. 
There were fewer highest severity level 1 activations in 
2020 compared to 2018 and 2019 (1 vs 5 and 9; p = 0.006). 
The median injury severity score (ISS) was higher in 2020 
compared to both 2018 and 2019 (5 vs 4 and 4, p < 0.01). 
There was no difference in the median age of patients 
(p = 0.33) across 2020 (7-years; IQR 2–11), 2018 (7-years; 
IQR 3–14), and 2019 (8 years; IQR 3–14). There was a 
proportional decrease in the number of African Ameri-
can and Asian patients in 2020 compared to prior years 
(p < 0.01). Hispanic patients represented a smaller number 
of trauma activations during the pandemic compared to the 
prior year (p < 0.02) (Table 1).

Regarding disposition from the emergency room (ER) 
(Table 2), more patients went directly to the operating 
room in 2020 (21%) compared to 2018 (8%) and 2019 
(6%). A smaller proportion of children were able to be 
discharged home from the ER in 2020 (12%) compared to 
2018 (37%) and 2019 (33%). However, these differences 
did not meet the statistical threshold for significance. The 
proportion of ICU admissions in 2020 did not appear dif-
ferent compared to prior years.

The injury types and mechanisms are shown in Table 3. 
There was no difference in the proportion of blunt versus 
penetrating trauma between years (p = 0.57). There were 
no pedestrians struck by automobiles in 2020 compared 
to 12 and 14 in 2018 and 2019, respectively. There were a 
greater proportion of injuries from falls during 2020 com-
pared to prior years.

There did not appear to be an increase in child abuse 
reports in 2020 (N = 2; 6%) compared to 2018 (N = 4; 4%) 
and 2019 (N = 9; 9%). Nor were there more child abuse 
investigations during the pandemic (N = 2; 6%) compared 
to 2018 (N = 8; 7%) and 2019 (N = 9; 9%).
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Discussion

The COVID-19 pandemic placed immense pressure on 
healthcare systems with shortages of PPE and person-
nel [6]. The care and management of trauma patients is 
resource intensive in both respects. Our health system 
alone treated more than 5700 inpatients with COVID-19 
during the early stages of the pandemic [7]. Due to such 
overwhelming volumes, there was diversion of pediatric 
resources in terms of both personnel and beds to increase 
capacity for adult COVID-19 patients [8, 9].

Measures put in place by governments, combined with 
public fears of COVID-19 transmission resulted in large 
swaths of the population staying at home after the closure 
of schools and non-essential businesses. Countries that 
had already experienced the peaks of their own COVID-19 
outbreaks and had already implemented similar mitiga-
tions strategies showed a decrease in overall trauma vol-
umes [10, 11].

Additionally, as the pandemic progressed, it became 
apparent from the published literature that while the preva-
lence of COVID-19 in the pediatric population was less 
than that of the adult population, children could serve as 
asymptomatic carriers of the virus [12]. Due to this con-
cern, and the anticipated decrease in trauma volume, the 
way trauma was initially evaluated was modified. This 
was done to conserve limited supplies of PPE, as well 
as to minimize potential reciprocal exposure between 
patients and hospital staff as the staffing and pace of a 

Table 1  Demographics of 
patients by year

2018, N (%) 2019, N (%) 2020, N (%) p value

Age
 Median (interquartile range) 7 [3–14] 8 (3–14) 7 (2–11) 0.33

Race
 Caucasian 44 (40) 22 (22) 23 (44) < 0.01
 African American 17 (15) 17 (17) 4 (8)
 Asian 14 (13) 17 (17) 2 (4)
 Other 35 (32) 40 (40) 20 (38)
 Unspecified 0 (0) 4 (4) 3 (6)

Ethnicity
 Hispanic 9 (8) 21 (21) 5 (10) 0.02
 Non-Hispanic 102 (92) 79 (79) 46 (90)

Primary Payor
 Medicaid 40 (36) 56 (56) 23 (44) < 0.01
 Commercial 50 (45) 36 (36) 27 (52)
 Self-Pay 17 (15) 8 (8) 2 (4)
 Unspecified 4 (4) 0 (0) 0 (0)

Table 2  Disposition of patients from the emergency department by 
year

2018, N (%) 2019, N (%) 2020, N (%) p value

Home 41 (37) 32 (33) 4 (12) 0.16
Floor 52 (46) 48 (49) 19 (58)
Intensive Care 

Unit
7 (6) 9 (9) 2 (6)

Operating Room 9 (8) 6 (6) 7 (21)
Transfer 1 (1) 0 (0) 0 (0)
Unknown 2 (2) 3 (3) 1 (3)

Table 3  Injury types and mechanisms by year

MVC motor vehicle collision, Autoped pedestrian struck by automo-
bile, GSW gunshot wound

2018, N (%) 2019, N (%) 2020, N (%)

Blunt
 MVC 11 (10) 4 (4) 3 (6)
 Autoped 12 (11) 14 (14) 0 (0)
 Fall 59 (53) 56 (56) 38 (73)
 Assault 3 (3) 1 (1) 3(6)
 Collision 7 (6) 11 (11) 2 (4)
 Self-injury 1 (1) 1 (1) 0 (0)
 Struck by object 5 (5) 0 (0) 0 (0)
 Other 6 (5) 6 (6) 0 (0)
 Total blunt 104 (94) 93 (93) 46 (88)

Penetrating
 Dog bite 3 (3) 1 (1) 3 (6)
 Stab 2 (2) 3 (3) 1 (2)
 Laceration 0 (0) 3 (0) 1 (2)
 GSW 2 (2) 0 (0) 1 (2)
 Total penetrating 7 (6) 7 (7) 6 (12)
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trauma evaluation often precluded ideal infection control 
practices [13–16]. We noted a significant decrease in total 
trauma activations of almost 50% compared to the pre-
ceding 2 years during the peak of the pandemic, which is 
consistent with the previously published literature [17].

We saw small but significantly increased ISS score from 
2020 compared to prior years. When looking solely level 
1 activations, where there was no change in activation 
criteria, there was only a single level 1 activation, which 
was significantly fewer than the same period in the two 
preceding years. Overall trauma activation patients were 
more severely injured; however, the number of highest 
severity patients was decreased. Presumably, this could 
be a result of a general reluctance of the public to present 
to healthcare facilities. It could also be a byproduct of the 
modified triage process, where only after initial triage by 
the emergency department would appropriate cases result 
in a trauma team activation, resulting in selection of more 
seriously injured patients for trauma activation.

Another notable secondary effect of the pandemic was 
a sharp decline in traffic and traffic-related injuries [18, 
19], which was consistent with our data which showed no 
automobile versus pedestrian traumas during the peak of 
the pandemic. This is presumably due to the stay-at-home 
orders combined with the high rate of compliance in our 
region during the peak of the pandemic (Czeisler, Mark 
et  al. “COVID-19: public compliance with and public 
support for stay-at-home mitigation strategies” medRxiv 
(2020)). At the same time, there was an increase in the 
proportion of patients who were evaluated for falls. This 
could be secondary to the halt in in-person instruction at 
schools and the shift to children being at home. We also 
noted that the absolute number of falls was less than non-
pandemic years, thus the increased proportion of falls may 
be due to the decrease in motor vehicle-related trauma as a 
share of trauma volume. The increase in patients who went 
directly to the operating room from the emergency room 
is the result of COVID-19 precautions. Patients requir-
ing urgent but not emergent operations were held in the 
emergency room while waiting for the results of a rapid 
COVID-19 test.

The proportion of minority trauma patients was decreased 
compared to non-pandemic years. Minority populations have 
been shown to be more likely to be hospitalized and were 
more likely to develop severe disease [20, 21]. Whether 
minority populations were more adherent to social isola-
tion mandates and stay-at-home orders or were less likely 
to seek care if injured is unknown and may benefit from 
further study. We also noted a relatively higher proportion of 
Caucasian patients as well as self-pay patients in 2018 com-
pared to 2019 and 2020. Whether this is a result of changes 
in hospital system and catchment, data collection, annual 
variation, or some other unknown confounder is unclear.

Based on data from previous disasters, another postu-
lated effect of the emotional trauma, economic hardship, and 
stay-at-home orders was that there would be an increased in 
domestic violence and self-harm [22, 23]. This trend was not 
appreciated in this study, as we did not see any significant 
increase in child abuse reports or investigations, nor did we 
note an increase in cases of self-injury. However, whether 
this is secondary to underreporting as a result of children 
being sequestered at home is unclear as educational pro-
fessionals and medical personnel account for over 30% of 
child abuse reporting [24]. Additional investigations may be 
needed to truly determine if there were any changes in the 
incidence of child abuse because of the pandemic.

Lessons taken from this experience may not be univer-
sally applicable in all contexts. This review was conducted 
at a tertiary children’s hospital with an independent physical 
plant, staff, and leadership structure. As with many chil-
dren’s hospitals around the country, our center is integrated 
into a much larger hospital system and physically adjoins 
a large flagship adult hospital. This allowed a low friction 
transfer of resources to other parts of the campus and hospi-
tal system. Even in cases where a children’s hospital is not 
part of a larger system or physically connected to another 
center, it could still function as a part of a wider part of 
a multi-institutional or government-led response in a pan-
demic situation. While, a future pandemic may not have 
identical characteristics or courses, for example a unique 
quality of COVID-19 was its relatively benign course in the 
younger pediatric population (REF). It would be reason-
able to assume that management of future pandemic situa-
tions would involve some variation of a stay-at-home order 
and a corresponding decrease in trauma volumes. Trauma 
resources may still be able to be diverted to areas of greater 
need, such as the transfer of personnel to pandemic-related 
care or increased pediatric ward capacity to allow the con-
centration of regional pediatric care to a single center.

These data suggest that the measured reduction of trauma 
care resources in such a pandemic situation is appropriate, 
which would allow surgical, emergency room, and critical 
care resources to be reallocated to areas of greater demand. 
However, further review of COVID-19’s impact on pediat-
ric trauma is needed to allow hospitals and trauma systems 
plan appropriately as they face future potential pandemic 
situations.
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