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Purpose: The COVID-19 pandemic led to significant changes in the lifestyle patterns of children
and affected the patterns of pediatric injuries. This study analyzed the changing patterns of pediat-
ric injury overall and by age groups, based on the datasets before and during the COVID-19 pan-
demic.

Methods: This study is based on the data of patients who presented with injuries at 23 hospital
emergency departments participating in the Emergency Department-based Injury In-depth Surveil-
lance (EDIIS) conducted by the Korea Disease Control and Prevention Agency. The surveillance
data was categorized by injury mechanism, location, activity, and severity. We analyzed the injury
patterns of pediatric patients aged 0 to 15 years. Subgroup analysis was conducted by age group in
children aged 7 to 15 years, 1 to 6 years, and <1 year.

Results: When comparing the COVID-19 pandemic period to the pre-COVID-19 period, the total
number of pediatric patients with injuries decreased by 38.7%, while the proportions of in-home in-
juries (57.9% vs. 67.9%), and minor injuries (38.9% vs. 39.7%) increased. In the 7 to 15 years group,
bicycle riding injuries (50.9% vs. 65.6%) and personal mobility device injuries (2.4% vs. 4.6%) in-
creased. The 1 to 6 years group also showed an increase in bicycle accident injuries (15.8% vs. 22.4%).
Received: August 7, 2023 In the <1 year group, injuries from falls increased (44.5% vs. 49.9%). Self-harm injuries in the 7 to 15
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INTRODUCTION

Background

COVID-19 was first reported in Wuhan, Hubei Province, China
at the end of 2019. In the United States, the number of COVID-19
cases gradually increased between January and February 2020, and
significantly increased in March 2020 [1]. On March 11, 2020,
COVID-19 was declared a pandemic by the World Health Organi-
zation (WHO) [2]. On January 20, 2020, the first confirmed case
of COVID-19 imported from Wuhan was reported in Korea. By
March 31, 2020, Korea had a total of 9,786 confirmed cases of
COVID-19, with 162 deaths and 4,216 individuals under non-
hospital isolation [3]. To avoid overwhelming healthcare systems
with the continuing increase in confirmed cases, home quaran-
tine and social distancing measures were implemented world-
wide. These COVID-19 containment measures led to significant
changes in the lifestyle patterns of both adults and children, as
well as shifts in the mechanism of traumatic injuries being seen
in emergency departments [4].

Previous studies reported that activities in schools and child-
care facilities decreased while activities at home increased during
the COVID-19 pandemic. This shift in activities led to changes
in the patterns of injuries observed in emergency departments
before and after the COVID-19 outbreak [5]. Specifically, it was
found that blunt trauma and exercise-related injuries decreased,
while penetrating injuries and intentional injuries increased [6].
However, most studies focused on adults, and those studies that
targeted pediatric populations were limited to patients from a
single hospital or high-severity institutions such as trauma cen-
ters.

Objectives

The purpose of this study was to analyze the changing patterns of
pediatric injuries overall and by age groups, based on a large
dataset from 23 hospital emergency departments, before and
during the COVID-19 pandemic.

METHODS

Ethics statement

The study protocol was reviewed and approved by the Institu-
tional Review Board of Gachon University Gil Medical Center
(No. GBIRB2023-177). The requirement for informed consent
was waived due to the retrospective nature of the study. The
study was conducted in compliance with the principles of the
Declaration of Helsinki.
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Study design and patients

This study was based on the data of patients who presented with
injuries at 23 hospital emergency departments participating in
the Emergency Department-based Injury In-depth Surveillance
(EDIIS) conducted by the Korea Disease Control and Prevention
Agency (KDCA; Cheongju, Korea). The study included 21 uni-
versity hospitals and two general hospitals that were involved in
the in-depth surveillance. Among them, 13 hospitals were in
metropolitan areas, while the remaining 10 hospitals were dis-
tributed in various regions, with one or two hospitals per region.
Each hospital was assigned a dedicated coordinator to collect the
data. The collected data underwent primary verification by ana-
lyzing data integrity, including checking for duplicates and miss-
ing essential items. If errors were identified, the responsible re-
searchers were asked to make corrections, and iterative quality
management was performed to minimize error rates.

Data collection

The surveillance data included date of visit, age, sex, mode of ar-
rival, mechanism of injury, location of injury, activity at the time
of injury, emergency department treatment outcome, and the ex-
cess mortality ratio—adjusted Injury Severity Score (EMR-ISS).
The mechanism of injury was classified into categories such as
traffic accidents, slips, falls, blunt trauma, penetrating injuries,
burns, intoxication, overexertion, foreign body insertion, and
others. The location of injury was classified as home, schools/ed-
ucation facilities, sports facilities, roads and transportation facili-
ties, commercial facilities, and others. The activity at the time of
injury was surveyed and classified into categories including
school activities, exercise, leisure activities, basic daily activities,
and others.

The EMR-ISS was calculated using the S and T codes of the In-
ternational Classification of Diseases (ICD). Each diagnosis was
assigned a severity score ranging from 1 to 5. The EMR-ISS was
calculated by squaring the three highest scoring codes, regardless
of the body region, and adding them together [7]. To assess the
severity of trauma, the EMR-ISS was used and scores were classi-
fied as mild (<9), moderate (9-24), and severe (25-74) [8]. To
analyze treatment outcomes, they were categorized as discharge
after emergency department treatment, admission, intensive care
unit (ICU) admission, surgery, and death.

Statistical analysis

The collected data were analyzed using SPSS ver. 24.0 (IBM
Corp). The chi-square test was employed to compare the
frequencies of categorical variables between groups. The
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Mann-Whitney U-test was used for univariate analysis of contin-
uous variables. A P-value of <0.05 was considered statistically
significant.

RESULTS

The total number of injured patients treated in the 23 hospital
emergency departments in Korea during the pre-COVID-19 pe-
riod (March 12, 2018, to December 31, 2019) and the COVID-19
pandemic period (March 12, 2020, to December 31, 2021) was
873,149, of whom 222,304 were <15 years old. Among them,
14,526 patients (6.5%) were <1 year, 137,425 patients (61.8%)
were 1 to 6 years, and 70,353 patients (31.7%) were 7 to 15 years
(Fig. 1). Characteristics of the patients and their injuries are
shown in Table 1.

The number of pediatric patients 0 to 15 years old who were
treated in the emergency department decreased by 38.7%, from
137,880 during the pre-COVID-19 period to 84,424 during the
COVID-19 pandemic period. In both periods, the proportion of
boys was higher (62.1% vs. 61.3%, P <0.001), and 1 to 6 years had
the highest number of visits to the emergency department
(61.3% vs. 62.7%, P<0.001). When comparing the pre-
COVID-19 period to the COVID-19 pandemic period for mech-
anism of injury, blunt trauma decreased by 2.4 percentage points
(30.9% vs. 28.5%), while falls increased by 1.3 percentage points
(15.0% vs. 16.3%), foreign body insertion increased by 2.3 per-
centage points (7.7% vs. 10.0%), and traftic accidents decreased
by 0.3 percentage points (6.5% vs. 6.2%). There were statistically
significant differences in injury mechanisms between the two pe-
riods (P<0.001).

During the COVID-19 pandemic, injuries occurred predomi-
nantly at home with a 10.0 percentage points higher frequency
than the pre-COVID-19 period (57.9% vs. 67.9%). Injuries oc-

curring in education facilities decreased 4.0 percentage points

{ 873,149 Trauma patients J

\ 4

222,304 Pediatric patients
(<15yr)

A
14,526 Patients (6.5%) | | 137,425 Patients (61.8%) | | 70,353 Patients (31.7%)
aged under 1yr aged 1-6 yr aged 7-15yr

Fig. 1. Flowchart for all trauma patients admitted to designated emer-
gency rooms in a study of pediatric injuries before and during the
COVID-19 pandemic.
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(9:2% vs. 5.2%), and there was a statistically significant decrease
in injury rates associated with outdoor activities (P <0.001). Re-
garding injury intention, self-harm increased by 0.4 percentage
points (0.5% vs. 0.9%). Comparison of the EMR-ISSs showed
that severe injuries (2.9% vs. 2.8%) and moderate injuries (57.1%
vs. 56.9%) decreased, while minor injuries increased (38.9% vs.
39.7%), with a statistically significant difference (P <0.001).

In the subgroup analysis of pediatric patients aged 7 to 15 years
(Table 2), the total number of patients decreased by 42.3%, with
44,615 in the pre-COVID-19 period and 25,738 in the
COVID-19 pandemic period. The mechanism of injury showed
a 5.9 percentage points decrease in blunt trauma (32.8% vs.
26.9%), while traffic accidents increased by 1.8 percentage points
(12.8% vs. 14.6%).

When considering location, injuries occurred predominantly
at home during the pandemic, a 14.6 percentage points increase
over the pre~COVID-19 period (32.6% vs. 47.2%). Injuries that
occurred in education facilities showed a 10.5 percentage points
decrease (18.7% vs. 8.2%), indicating a decrease in the occur-
rence of injuries associated with school-related outdoor activities.

In terms of activity at the time of injury, in the COVID-19
pandemic there was a 5.7 percentage points decrease in injuries
during educational activities compared to the pre-COVID-19
period (9.6% vs. 3.9%). Exercise-related injuries decreased by 5.7
percentage points (15.2% vs. 9.5%), while injuries during leisure
activities increased by 5.2 percentage points (25.1% vs. 30.3%).
Injuries during daily activities increased by 6.1 percentage points
(42.3% vs. 48.4%). Regarding injury intention, self-harm in-
creased by 1.2 percentage points (1.6% vs. 2.8%). Analysis of the
EMR-ISS showed that severe injuries (3.6% vs. 3.5%) and moder-
ate injuries (49.0% vs. 47.1%) decreased, while minor injuries in-
creased (46.5% vs. 48.5%).

In the subgroup analysis of patients aged 1 to 6 years who pre-
sented to the emergency departments with injuries (Table 3), the
number of patients decreased by 37.3%, with 84,477 in the pre—
COVID-19 period and 52,948 in the COVID-19 pandemic peri-
od. Blunt injuries decreased (31.2% vs. 30.6%), traffic accidents
decreased (3.6% vs. 2.5%), and foreign body insertion increased
by 2.2 percentage points (8.8% vs. 11.0%). During the
COVID-19 pandemic period, injuries occurred predominantly at
home, with a 7.3 percentage points increase compared to the
pre—~COVID-19 period (68.1% vs. 75.4%). Education facilities
showed a 0.8 percentage points decrease (5.1% vs. 4.3%), reflecting
a statistically significant decrease in injury rates associated with
outdoor activities (P <0.001). In terms of the EMR-ISS, severe inju-
ries (2.1% vs. 1.9%) and moderate injuries (60.4% vs. 60.8%) de-
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Table 1. Demographics of pediatric trauma patients and their injuries before and during the COVID-19 pandemic (n=222,304)

No. of patients (%)

VEEEEE Pre—COVID-19 (n=137,880) COVID-19 (n=84,424) LB
Sex <0.001
Male 85,684 (62.1) 51,759 (61.3)
Female 52,196 (37.9) 32,665 (38.7)
Age (yr) <0.001
<1 8,788 (6.4) 5,738 (6.8)
1-6 84,477 (61.3) 52,948 (62.7)
7-15 44,615 (32.3) 25,738 (30.5)
Injury mechanism <0.001
Traffic accident 8,950 (6.5) 5,194 (6.2)
Slip and fall 32,125 (23.3) 19,494 (23.1)
Fall from a height 20,625 (15.0) 13,749 (16.3)
Blunt force 42,549 (30.9) 24,040 (28.5)
Penetrating 9,653 (7.0) 6,287 (7.4)
Overexertion/overuse 7,040 (5.1) 3,599 (4.3)
Burn 3,272 (2.4) 1,597 (1.9)
Poisoning 1,818 (1.3) 1,320 (1.6)
Insertion of foreign objects 10,668 (7.7) 8,430 (10.0)
Other 1,180 (0.8) 714 (0.7)
Location <0.001
Home 79,882 (57.9) 57,319 (67.9)
Education facility 12,659 (9.2) 4,425 (5.2)
Sports facility 6,331 (4.6) 2,718 (3.2)
Transportation facility 17,518 (12.7) 9,543 (11.3)
Social facility 16,540 (12.0) 7,625 (9.0)
Other 4,950 (3.6) 2,794 (3.4)
Activity <0.001
Indoor (daily activity) 92,222 (66.9) 59,175 (70.1)
Outdoor
Education 7,095 (5.1) 2,315 (2.7)
Exercise 7,673 (5.6) 2,867 (3.4)
Leisure® 25,574 (18.5) 17,436 (20.7)
Other 5,316 (3.9) 2,631 3.1)
Transportation by ambulance 14,473 (10.5) 9,735 (11.5) <0.001
Intention <0.001
Unintentional 135,595 (98.3) 82,701 (98.0)
Self-harm 696 (0.5) 736 (0.9)
Violence 1,482 (1.2) 937 (1.1)
Other 107 (0.1) 50 (0.0)
Time of injury <0.001
00:00-0:800 6,640 (4.8) 4,114 (4.9)
08:00-16:00 50,178 (36.4) 28,423 (33.7)
16:00-24:00 80,774 (58.7) 51,766 (61.3)
Unknown 288 (0.2) 121 (0.1)
ED disposition <0.001
Discharge 131,870 (95.6) 80,049 (94.8)
Admission
General ward 4,518 (3.3) 3,123 (3.7)
Intensive care unit 695 (0.5) 522 (0.6)
Operation 739 (0.5) 683 (0.8)
Death 58 (0.1) 47 (0.1)
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Table 1. (Continued)

No. of patients (%)

VEGEE Pre—COVID-19 (n=137,880) COVID-19 (n=84,424) (S
EMR-ISS <0.001
Mild (<9) 53,669 (38.9) 33,541 (39.7)
Moderate (9-24) 78,694 (57.1) 48,074 (56.9)
Severe (>24) 4,047 (2.9) 2,273 (2.8)
Unknown 1,470 (1.1) 536 (0.6)

ED, emergency department; EMR-ISS, excess mortality ratio—adjusted Injury Severity Score.
YLeisure activities included dog walking, children’s play, watching a movie, watching a sports game, going to the cinema, having a party, going
camping, and dancing.

Table 2. Subgroup analysis of changes in pediatric trauma among children aged 7 to 15 years, before and during the COVID-19 pandemic (n=70,353)

No. of patients (%)

Variable Pre-COVID-19 (n=44,615) COVID-19 (n=25,738) P-value
Injury mechanism <0.001
Traffic accident 5,695 (12.8) 3,759 (14.6)
Slip and fall 9,652 (21.6) 5,513 (21.4)
Fall from a height 4,039 (9.1) 2,630 (10.2)
Blunt force 14,640 (32.8) 6,913 (26.9)
Penetrating 3,798 (8.5) 2,530 (9.8)
Opverexertion/overuse 2,459 (5.5) 1,056 (4.1)
Burn 800 (1.8) 439 (1.7)
Poisoning 638 (1.4) 539 (2.1)
Insertion of foreign objects 2,543 (5.7) 2,127 (8.3)
Other 351 (0.8) 232(0.9)
Location <0.001
Home 14,572 (32.6) 12,153 (47.2)
Education facility 8,344 (18.7) 2,120 (8.2)
Sports facility 5,211 (11.7) 2,239 (8.7)
Transportation facility 8,817 (19.8) 5,293 (20.6)
Social facility 5,708 (12.8) 2,798 (10.9)
Other 1,963 (4.4) 1,135 (4.4)
Activity <0.001
Indoor (daily activity) 18,869 (42.3) 12,467 (48.4)
Outdoor
Education 4,285 (9.6) 995 (3.9)
Exercise 6,767 (15.2) 2,451 (9.5)
Leisure® 11,230 (25.1) 7,800 (30.3)
Other 3,464 (7.8) 2,025 (7.9)
Intention <0.001
Unintentional 42,551 (95.4) 24,170 (93.9)
Self-harm 693 (1.5) 733 (2.8)
Violence 1,323 (3.0) 817 (3.3)
Other 48(0.1) 18 (0.0)
EMR-ISS <0.001
Mild (<9) 20,767 (46.5) 12,486 (48.5)
Moderate (9-24) 21,851 (49.0) 12,122 (47.1)
Severe (>24) 1,595 (3.6) 911 (3.5)
Unknown 402 (0.9) 219 (0.9)

EMR-ISS, excess mortality ratio—adjusted Injury Severity Score.
“Leisure activities included dog walking, children’s play, watching a movie, watching a sports game, going to the cinema, having a party, going
camping, and dancing.

https://doi.org/10.20408/jti.2023.0053 www.jtraumainj.org 347



JTI

Nam et al. Pediatric injury during COVID-19

Table 3. Subgroup analysis of changes in pediatric trauma among children aged 1 to 6 years before and during the COVID-19 pandemic (n=137,425)

No. of patients (%)

Variable Pre—COVID-19 (n=84,477) COVID-19 (n=52,948) P-value
Injury mechanism <0.001
Traffic accident 3,024 (3.6) 1,344 (2.5)
Slip and fall 21,631 (25.6) 13,497 (25.5)
Fall from a height 12,675 (15.0) 8,258 (15.6)
Blunt force 26,350 (31.2) 16,217 (30.6)
Penetrating 5,446 (6.4) 3,506 (6.6)
Overexertion/overuse 4,223 (5.0) 2,318 (4.4)
Burn 2,018 (2.4) 936 (1.8)
Poisoning 981 (1.2) 663 (1.3)
Insertion of foreign objects 7,418 (8.8) 5,818 (11.0)
Other 711 (0.8) 391 (0.7)
Location <0.001
Home 57,492 (68.1) 39,913 (75.4)
Education facility 4,290 (5.1) 2,285 (4.3)
Sports facility 1,116 (1.3) 478 (0.9)
Transportation facility 8,186 (9.7) 4017 (7.6)
Social facility 10,541 (12.5) 4,677 (8.8)
Other 2,852 (3.3) 1,578 (3.0)
Activity <0.001
Indoor (daily activity) 65,149 (77.1) 41,292 (78.0)
Outdoor
Education 2,798 (3.3) 1,310 (2.5)
Exercise 905 (1.1) 416 (0.8)
Leisure” 13,935 (16.5) 9,393 (17.7)
Other 1,690 (2.0) 537 (1.0)
Intention 0.584
Unintentional 84,275 (99.7) 52,814 (99.8)
Self-harm 3(0.0) 3(0.0)
Violence 145 (0.2) 103 (0.2)
Other 54 (0.1) 28 (0.0)
EMR-ISS <0.001
Mild (<9) 30,694 (36.3) 19,471 (36.8)
Moderate (9-24) 51,053 (60.4) 32,205 (60.8)
Severe (>24) 1,740 (2.1) 998 (1.9)
Unknown 990 (1.2) 274.(0.5)

EMR-ISS, excess mortality ratio—adjusted Injury Severity Score.

YLeisure activities included dog walking, children’s play, watching a movie, watching a sports game, going to the cinema, having a party, going

camping, and dancing.

creased, while minor injuries increased (36.3% vs. 36.8%).

In the subgroup analysis of infants <1 year who presented to
the emergency department (Table 4), there were 8,788 patients in
the pre-COVID-19 period and 5,738 patients in the COVID-19
pandemic period, representing a decrease of 37.3%. In terms of
injury mechanism, falls increased by 5.4 percentage points
(44.5% vs. 49.9%), while blunt injuries decreased (17.7% vs.
15.8%). Regarding location, there was a 2.6 percentage points in-
crease in injuries at home (89.0% vs. 91.5%). In terms of activity
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at the time of injury, daily activities increased by 1.0 percentage
points (93.4% vs. 94.4%). The EMR-ISS showed that severe inju-
ries (8.1% vs. 6.4%) and moderate injuries (65.9% vs. 65.3%) de-
creased, while minor injuries increased (25.1% vs. 27.6%).

For detailed analysis of the mechanism of traffic accidents
across all age groups, further subgroup analysis was performed
comparing traffic accidents during the pre-COVID-19 and
COVID-19 pandemic periods (Fig. S1). In infants under 1 year,
vehicle accidents decreased by 1.2 percentage points (95.7% vs.
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Table 4. Subgroup analysis of changes in pediatric trauma among children aged <1 year before and during the COVID-19 pandemic (n=14,526)

No. of patients (%)

Variable Pre-COVID-19 (n=8,788) COVID-19 (n=5,738) P-value
Injury mechanism <0.001
Traffic accident 231 (2.6) 91 (1.6)
Slip and fall 842 (9.6) 484 (8.4)
Fall from a height 3,911 (44.5) 2,861 (49.9)
Blunt force 1,559 (17.7) 910 (15.8)
Penetrating 409 (4.7) 251 (4.4)
Overexertion/overuse 358 (4.1) 225 (3.9)
Burn 454 (5.2) 222 (3.9)
Poisoning 199 (2.3) 118 (2.0)
Insertion of foreign objects 707 (8.0) 485 (8.5)
Other 118 (1.3) 91 (1.6)
Location <0.001
Home 7,818 (89.0) 5,253 (91.5)
Education facility 25 (0.3) 20(0.3)
Sports facility 4(0.0) 1 (0.0)
Transportation facility 515 (5.9) 233 (4.1)
Social facility 291 (3.3) 150 (2.6)
Other 135 (1.5) 81 (1.5)
Activity 0.007
Indoor (daily activity) 8,204 (93.4) 5,416 (94.4)
Outdoor
Education 12 (0.1) 10 (0.2)
Exercise 1(0.0) 0(0.0)
Leisure” 409 (4.7) 243 (4.2)
Other 162 (1.8) 69 (1.2)
Intention 0.207
Unintentional 8,769 (99.8) 5,717 (99.6)
Self-harm 0 0
Violence 14 (0.1) 17 (0.3)
Other 5(0.1) 4(0.1)
EMR-ISS <0.001
Mild (<9) 2,208 (25.1) 1,584 (27.6)
Moderate (9-24) 5,790 (65.9) 3,747 (65.3)
Severe (>24) 712 (8.1) 364 (6.4)
Unknown 78(0.9) 43 (0.7)

EMR-ISS, excess mortality ratio—adjusted Injury Severity Score.

YLeisure activities included dog walking, children’s play, watching a movie, watching a sports game, going to the cinema, having a party, going

camping, and dancing.

94.5%). In the 1 to 6 years group, there was an increase in bicycle
accidents (15.8% vs. 22.4%) and pedestrian accidents (32.0% vs.
35.9%), as well as a 0.2 percentage points increase in personal
mobility device accidents (4.2% vs. 4.4%), whereas, vehicle acci-
dents decreased (47.1% vs. 35.8%). In the 7 to 15 years group, pe-
destrian accidents decreased by 8.8 percentage points (25.6% vs.
16.8%), and vehicle accidents decreased by 8.0 percentage points
(18.9% vs. 10.9%). However, there was an increase of 14.7 per-
centage points in bicycle accidents (50.9% vs. 65.6%) and a 2.2

https://doi.org/10.20408/jti.2023.0053

percentage points increase in personal mobility device accidents
(2.4% vs. 4.6%).

DISCUSSION

The COVID-19 pandemic resulted in significant changes in the
lifestyle patterns of children, including their home environment,
educational institutions, and outdoor activities. These changes
also affected the injury patterns of pediatric trauma patients pre-
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senting to the emergency department. This study investigated the
changes in pediatric trauma before and during the COVID-19
pandemic. Given that lifestyle patterns and types of injuries vary
among different age groups, the analysis was conducted separate-
ly for children <1 year, 1 to 6 years, and 7 to 15 years, focusing
on injury mechanisms, activities and locations at the time of inju-
ry, intent, and severity. An additional detailed analysis of traftic
accidents was conducted.

Incidence of injuries

Other studies have analyzed the changes in pediatric trauma fol-
lowing the COVID-19 pandemic. Sheridan et al. [9] reported a
significant decrease in the number of admissions and procedures
related to acute pediatric trauma care at a level I trauma center
(Cork University Hospital, Cork, Ireland) during the COVID-19
pandemic. Haddadin et al. [10] compared 30,289 infants seen in
a single level I pediatric trauma center for acute respiratory illness
and trauma between March and May from 2018 to 2020 and re-
ported a 34% decrease in cases due to trauma. Bessoff et al. [11]
investigated 8,772 patients across five level I and one level II pedi-
atric trauma centers in the United States and found a 13% de-
crease in trauma-related cases in 2020. In our study, the pre-
COVID-19 period included 137,880 patients, while the
COVID-19 pandemic period included 84,424 patients, repre-
senting a decrease of 38.7% in pediatric injuries seen in the emer-
gency department. This decrease can be attributed to various fac-
tors such as reduced outdoor activities and the closure of schools
and commercial facilities, resulting in a decrease in factors that
contribute to the incidence of trauma. Specifically, the frequency
of blunt trauma, slipping, and falls decreased significantly, indi-
cating an overall decrease in pediatric trauma mechanisms that
account for a significant proportion of trauma cases (Table 1).
This result is consistent with the significant reduction in
sports-related injuries (e.g., blunt trauma and slipping) during
the COVID-19 pandemic period, as reported by Fahy et al. [5].

Increased injuries at home

A decrease in the number of injuries does not necessarily mean
that children were safer during the COVID-19 pandemic period.
Fahy et al. [5] reported a 17% increase in trauma cases resulting
from accidents within the home during the COVID-19 pandem-
ic. In addition, Malige et al. [12] conducted a retrospective review
of all injuries (1,112 patients) recorded in 42 hospitals from 2017
t0 2020, and reported a higher proportion of injuries occurring at
home during the COVID-19 pandemic compared to the pre-
COVID-19 period (54.9% vs. 44.7%, P=0.01). In the present
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study, the frequency of blunt trauma, slipping, and falls decreased
significantly (Table 1). However, injuries occurring in education
facilities, sports facilities, and commercial facilities all decreased.
In all age groups except those under 1 year, there was a decrease
in the frequency of injuries during educational and exercise ac-
tivities conducted outside the home, particularly a significant de-
crease in the 7 to 15 years group (Table 2). However, injuries
during daily activities and leisure activities increased across all
age groups. The increased frequency of leisure activities can be
attributed to personal activities such as dog walking, children's
play, watching movies, watching sports games, going to the cine-
ma, having parties, going camping, and dancing. These findings
indicate that homes have become a new risk environment for pe-
diatric injuries during the era of infectious disease pandemics,
emphasizing the need for preventive measures against the types
of injuries that can occur at home and during indoor activities.

Increased minor injuries

Bessoff et al. [11] reported an increase in the proportion of se-
verely injured patients (ISS, >25) based on analysis of hospital
admissions in five level I and one level II pediatric trauma centers
in the United States. Similarly, Malige et al. [12] reported higher
ICU admission rates and higher mortality rates during the pan-
demic. However, in contrast to these overseas findings, our study
showed a decrease in the proportion of moderate injuries and an
increase in the proportion of mild injuries (Table 1). This trend
of decreased severity can be attributed to the reduction in mech-
anisms such as blunt trauma, slipping, and falls, which can cause
fractures and multiple injuries. Furthermore, the previously men-
tioned studies focused mainly on trauma centers, and primarily
targeted the early stages of the COVID-19 pandemic. In contrast,
our study included the initial isolation period from 2020 to 2021,
encompassing the entire pandemic period, which may account
for the differences observed. In addition, Sanford et al. [13] in-
cluded penetrating injuries such as gunshot wounds/pellet gun
injuries, as did Bessoff et al. [11] who included an analysis of
penetrating injuries such as firearm injuries. However, firearm
possession is illegal in Korea, making gunshot wounds rare.
Therefore, cultural factors related to firearm use can be consid-
ered a contributing factor to the differences in severity between
this study and previous studies.

Increased injuries while riding a bicycle or personal
mobility device

According to Rajput et al. [14], there was a 73% decrease in the
number of drivers and a consequent 46.6% decrease in the fre-
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Table 5. Subgroup analysis of the mechanisms of traffic accidents in different age groups before and during COVID-19 (n=13,883)

No. of patients (%) by age group

<1yr (n=322)

1-6 yr (n=4,316) 7-15 yr (n=9,245)

Mechanism
Pre-COVID-19 COVID-19  Pre-COVID-19 COVID-19  Pre-COVID-19  COVID-19
(n=231) (n=91) (n=2,995) (n=1,321) (n=5,566) (n=3,679)
Pedestrian 6(2.6) 4(4.4) 967 (32.0) 483 (35.9) 1,457 (25.6) 630 (16.8)
Bicycle 2(0.9) 0 477 (15.8) 301 (22.4) 2,900 (50.9) 2,467 (65.6)
Personal mobility device” 2(0.9) 1(1.1) 127 (4.2) 59 (4.4) 134 (2.4) 173 (4.6)
Vehicle 221 (95.6) 86 (94.5) 1,424 (47.1) 478 (35.8) 1,075 (18.9) 409 (10.9)

“Personal mobility devices include electric scooters, Segways (Segway Inc), electric wheelchairs, carriages, rickshaws, animal rides, all-terrain ve-

hicles, handcarts, etc.

quency of traffic accidents in March 2020 compared to the pre—
COVID-19 pandemic period. Similarly, our study showed a de-
crease in the overall frequency of traffic accidents. However,
when conducting a detailed analysis of the frequency and types
of traffic accidents by age group, the frequency of traffic accidents
for children aged <7 years decreased, but there was an increase
observed in the group aged 7 to 15 years (Table 2). When con-
ducting a subgroup analysis of traffic accidents in the 7 to 15
years group (Table 5), it was found that the proportion of bicycle
accidents increased. There was also an increase in accidents in-
volving personal mobility vehicles (Fig. S1). Consequently, al-
though the overall rate of traffic accidents in the 7 to 15 years
group increased, this was attributed to an increase in accidents
involving bicycles and personal mobility devices rather than an
increase in vehicle accidents. The increase in bicycle-related acci-
dents among the 7 to 15 years group can be attributed to in-
creased leisure time resulting from the decrease in structured activ-
ities and supervision during the COVID-19 pandemic period. In
addition, the culture of avoiding public transportation and mini-
mizing contact with others may have contributed to the increased
use of bicycles. In fact, a study by Ko et al. [15] reported a signifi-
cant increase in bicycle sales following the COVID-19 outbreak.

Self-harm injuries

Regarding self-harm injuries during the COVID-19 pandemic,
Flynn-O’Brien et al. [16] reported an increase in intentional inju-
ries among children based on socioeconomic status during the
pandemic. de Oliveira et al. [17] also reported a significant in-
crease in self-harm cases due to substance abuse or overdose
among female adolescents who were more vulnerable to violence
and self-neglect during the COVID-19 pandemic. In our study,
there was an increase in self-harm injuries among children aged
7 to 15 years (Table 2). The subgroup analysis of injured 7- to 15-
year patients who attempted self-harm showed a 1.7 percentage
points increase in self-injury (28.6% vs. 30.3%) and a 5.7 percent-
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age points increase in falls (6.9% vs. 12.6%). Substance abuse de-
creased (54.0% vs. 49.5%). Flynn-O’Brien et al. [16] reported an
increase in firearm injuries among children under 12 years old,
mainly during the first 6 months of the pandemic. However, fire-
arm possession is not allowed in Korea, resulting in a low inci-
dence of penetrating injuries related to firearms. These results
may be associated with the stress and psychological distress expe-
rienced by children during the COVID-19 pandemic. Children
in this age group are particularly vulnerable to the impact of so-
cial isolation and disruption in their daily lives, which can lead to
loneliness, anxiety, and depression. School closures and reduced
supervision compromised the important functions of social sup-
port and positive reinforcement, which exacerbated negative
emotions. Lewit et al. [18] reported that the economic downturn
caused by the COVID-19 pandemic increased the rate of self-
harm among children. Consequently, the increase in pediatric
self-harm injuries in our study may have also been affected by
family conflicts, financial stress, and the economic difficulties
faced by families during the COVID-19 pandemic.

Infant fall injuries

Shi et al. [19] reported an increase in falls among the pediatric
population (average age, 7 years) in New Hampshire in the Unit-
ed States. In our study, the proportion of falls among all injuries
was analyzed for each age group. The results showed a relatively
significant increase in the proportion of falls in the under 1 year
group (Table 4, Fig. S1). This could be attributed to the COVID-19
pandemic, which led to working at home and the closure of day-
cares and educational institutions. This newly increased telecom-
muting environment resulted in an increased workload for par-
ents in households with children. Parents performed the roles of
caregivers and day workers, all within the confines of their home.
This significantly increased workload inevitably affected the like-
lihood of accidents, especially the increased rate of injuries from
falls in children <1 year old.
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Limitations

This study had some limitations. First, although 24 hospitals par-
ticipated, they were mainly located in metropolitan and urban ar-
eas, and the survey focused on university hospitals, making it dif-
ficult to generalize the results to the entire country. Second, the
study primarily targeted tertiary hospitals and did not include
pediatric patients visiting primary or secondary healthcare facili-
ties. Conducting a survey primarily in tertiary hospitals may in-
troduce a selection bias since it includes patients with more se-
vere conditions or injuries that may not accurately reflect the in-
jury trends in the general pediatric population. Third, there was a
limitation in the data collection of ISS; this study analyzed injury
severity based on the EMR-ISS, which may less accurately reflect
the severity of injuries.

Conclusions

During the COVID-19 pandemic period, the overall number of
pediatric injuries decreased, while injuries occurring at home
and during indoor activities increased. Traffic accidents involving
bicycles and personal mobility devices increased among the 7 to
15 years, as did self-harm injuries. In the <1 year group, the inci-
dence of falls increased. Medical and societal preparedness is
needed to anticipate these changes in the patterns of pediatric in-
juries in future infectious disease pandemics.
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