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Objective As of 2018, approximately 1.2 million pediatric patients visited emergency depart-
ments (EDs) in Korea, showing a steady increase. Given the distinct differences between children 
and adults, it is vital to examine the epidemiological characteristics of pediatric patients visiting 
the ED. 

Methods This study retrospectively analyzed the ED use patterns of pediatric patients <18 years 
old in Korea from January 1, 2018, to December 31, 2022, using data from the National Emer-
gency Department Information System (NEDIS). 

Results Most pediatric ED patients were boys, with an average age of 6.6±5.3 years. Patients 
younger than 1 year and those in critical condition had longer ED stays and more frequently re-
quired hospital admission and used the 119-ambulance service. The primary symptom was fever, 
and the most common discharge diagnosis was gastroenteritis. Following the declaration of the 
COVID-19 pandemic in 2020, ED visits decreased by 49%. Meanwhile, there was an increase in 
in-hospital mortality rate/age- and sex-standardized mortality rate per 100,000 ED visits, Ad-
mission and transfer rates remained similar between before and after the start of the pandemic. 

Conclusion Through this analysis, we identified the characteristics of pediatric patients visiting 
EDs in Korea. We observed a sharp decline in ED visits after the start of the COVID-19 pandemic. 
From there, ED visits slowly increased but remained below prepandemic levels for 3 years. This 
research will serve as a foundational resource for appropriately allocating and preparing pediat-
ric ED resources. 
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INTRODUCTION 

As of 2018, the number of pediatric patients visiting emergency 
departments (EDs) in Korea was approximately 1.2 million, and 
this figure has increased each year since, accounting for about 
10% of all ED visits [1,2]. It is crucial to understand that children 
are not simply “small adults”; instead, they have distinct structur-
al, immunological, sociopsychological, and disease-related fea-
tures. 

Younger children are immunologically more vulnerable to ex-
ternal factors like viruses than adults, and they more easily con-
tract infectious diseases such as respiratory diseases or gastro-
enteritis. In one study [3], the rate of ED visits among preschool 
children exceeded 40% during an epidemic of influenza. We al-
ready know that respiratory pandemic diseases such as Middle 
East respiratory syndrome (MERS) have a significant impact on 
the use of EDs by febrile children [4]. A child’s head is also rela-
tively heavy, and unlike adults, their limbs cannot be used well, so 
their bodies have structural characteristics that render them sus-
ceptible to external environmental factors or trauma. Additional-
ly, their use of hospitals is heavily influenced by decisions made 
by parents or caregivers, making it imperative to understand pe-
diatric ED usage patterns. 

In March 2020, the World Health Organization (WHO) declared 
a pandemic due to the spread of a novel coronavirus variant. 
There are well-documented studies from countries such as the 
United States, Japan, and Europe that show a significant decrease 
in pediatric ED visits after the initiation of social distancing mea-
sures in March 2020 due to the COVID-19 outbreak [5–10]. In 
Korea, ED visits decreased noticeably across all age groups after 
the start of the COVID-19 pandemic [11,12], and pediatric ED vis-
its in particular also declined according to data from several hos-
pitals and national data [13–16]. In other words, these studies 
show that the number of pediatric patients visiting the ED was 

influenced by the COVID-19 pandemic in Korea. 
This study aims to use the National Emergency Department In-

formation System (NEDIS) data to ascertain and analyze the epi-
demiological patterns of pediatric ED visits from 2018–2022, 
thereby serving as foundational data for the appropriate alloca-
tion of medical resources for pediatric emergency care. 

METHODS 

Ethics statement 
This study was approved by the Institutional Review Board of the 
National Medical Center of Korea (No. 2023-08-094). The re-
quirement for informed consent was waived due to the retro-
spective nature of the study. 

Study design and population 
This study targets all pediatric patients <18 years of age who 
visited Korean emergency medical institutions and were regis-
tered in the NEDIS data. Using these data, we collected and ana-
lyzed emergency information from pediatric patient records 
transmitted to NEDIS between January 1, 2018, and December 
31, 2022. 

Data source and measures 
In 2000, based on the Emergency Medical Care Act, the Korean 
government established the National Emergency Medical Center 
(NEMC; Seoul, Korea), which receives various types of ED data 
daily from emergency medical institutions nationwide. Funded by 
the Korean government, NEMC primarily focuses on establishing 
the foundation for an emergency medical system, maintaining 
medical quality, and improving the emergency medical service 
(EMS) system. Furthermore, it collects data from designated EDs 
and uses them as foundational data for research and policy es-
tablishment. In terms of scale, Korea's emergency medical insti-

What is already known
In Korea, emergency department (ED) visits decreased noticeably among pediatric patients after the start of the 
COVID-19 pandemic.

What is new in the current study
Through this national data analysis, we identified the characteristics of pediatric patients visiting EDs and observed a 
sharp decline in their ED visits after the start of the COVID-19 pandemic. Also, for 3 years thereafter, ED visits slowly 
increased but remained below prepandemic levels. This research will serve as a foundational resource for appropriate-
ly allocating and preparing pediatric ED resources.
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tutions are categorized as level I, II, or III institutions. All these in-
stitutions operate with national approval, transmitting their data 
electronically via the NEDIS, which then consolidates them into a 
form of big data. This ED information transmission network, in-
troduced in 2003, initially had only a few EDs participating. How-
ever, according to NEDIS statistical reports, there were 401 par-
ticipating institutions in 2019 [1] and 398 in 2021 [2], all of 
which are currently contributing their data to NEMC. 

We investigated the age and sex of pediatric patients, classify-
ing them into the following four age groups: <1, 1–6, 7–12, and 
13–17 years. We also identified the type of institution they visit-
ed (level I, II, or III). We then examined the time that elapsed from 
the onset of symptoms to their ED visit, the day of their ED visit 
(weekday, weekend or holiday), and the time of their ED visit. Vis-
iting times were categorized into daytime (8:00–16:00), evening 
(16:00–24:00), or nighttime (24:00–8:00 the next day). We in-
vestigated the presence of diseases, categorizing patients into 
disease, injury, dead on arrival, other, or unknown. Injury cases 
were further categorized into accidents, suicide, violence, other, 
or unknown. Patient insurance types were categorized as Nation-
al Health Insurance, automobile insurance, occupational health 
and safety insurance, private insurance, medical aid types 1 and 2, 
general insurance, other, or unknown. The route of arrival was 
classified into direct arrival, transfer from another hospital, refer-
ral from the outpatient department, other, or unknown. Modes of 
arrival included 119 ambulance, other medical institution ambu-
lance, other ambulance, police or other official vehicle, air trans-
port, other ground transport, walk-in, other, or unknown. Initial 
severity at the time of visit was categorized according to the Ko-
rean Triage and Acuity Scale (KTAS) scores into 1 (resuscitation), 
2 (emergency), 3 (urgent), 4 (semi-urgent) and 5 (nonurgent), and 
other or unknown, with scores 1 and 2 cases being defined as se-
vere. The mean and median of ED length of stay (LOS) were cal-
culated and categorized as 0–6, 6–12, 12–24, ≥24 hours, or un-
known. Patients were classified by ED outcome (disposition; dis-
charge, hospitalization, transfer, hopeless discharge, death, other, 
or unknown) and hospital discharge (disposition; discharge, 
transfer, hopeless discharge/discharge, death, other, or unknown). 
Using the International Classification of Diseases, 10th Revision 
(ICD-10), one main diagnosis code entered upon discharge from 
the ED was analyzed and classified into diseases and injuries. Pa-
tients whose diagnosis at the time of discharge corresponded to 
one of 28 severe illness diagnosis codes (Supplementary Table 1) 
were classified as having severe emergency illness. The frequency 
of one main symptom and one ED diagnosis code entered in the 
medical record chart was checked. 

Age- and sex- standardized ED visits per 100,000 people by 
year were divided into total, boys, and girls. Similarly, the in-hos-
pital mortality rate/age- and sex- standardized mortality rate per 
100,000 ED visits was analyzed. Hospital admission rate and 
transfer rate by sex were also calculated for each year. 

Statistical analysis 
Database construction and statistical analysis were performed 
using SAS ver. 9.4 (SAS Institute). Statistics are expressed using 
frequency, percentage, mean, standard deviation, or median val-
ues. The chi-squared test was used to compare age, visit method, 
treatment results, diagnosis, and KTAS scores according to visit 
time. 

The age- and sex-standardized incidence rates of pediatric ED 
visits per 100,000 people per year were calculated using the 2020 
mid-year census population in the Korean Statistical Information 
Service (KOSIS) database from Statistics Korea (Daejeon, Korea). 
The significance level α was set at 5%, and P<0.05 was defined 
as statistically significant. 

RESULTS 

Demographic data 
This study enrolled a total of 6,640,995 participants (56.9% male) 
with an average age of 6.6±5.3 years. The most frequent age 
group for hospital visits was 1–6 years, accounting for 49.0% of 
all pediatric visitors. The median time from symptom onset to 
hospital visit was 237 minutes (interquartile range [IQR], 60–
1,223 minutes) among a total of 4,847,338 patients who could 
be assessed. 

Hospital visits were more common on weekdays (54.4%) than 
on weekends. The peak visiting hours were between 16:00 and 
24:00 (56.0%), followed by between 8:00 and 16:00 (26.4%) and 
between 24:00 and 8:00 the next day (17.6%). Level II medical 
facilities were most often frequented (47.0%). Disease accounted 
for 62.0% of all ED cases, while injuries composed 32.1%, with 
accidents being the most common cause of injury at 74.8%. Na-
tional Health Insurance covered 94.6% of all visits. 

The most common mode of arrival was direct admission, with 
personal vehicles being the predominant means of transportation. 
The distribution of KTAS scores was as follows: KTAS score 1, 
0.2%; KTAS score 2, 2.5%; KTAS score 3, 28.5%; and KTAS scores 
4–5, 60.2%. This distribution indicates that most cases were mi-
nor. Meanwhile, severe emergency conditions were identified in 
3.1% of cases. The average ED stay was 110.9±157.8 minutes, 
with a median of 64 minutes (IQR, 26–140 minutes), and 95.2% 
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of visits had a duration of 0 to 6 hours. Most emergency treat-
ments resulted in discharge (89.9%), and the hospital dispositions 
also primarily (98.9%) ended in discharge (Table 1). 

Demographic data by KTAS score 
Patients with KTAS scores of 1–2 had a mean age of 3.7±5.2 
years, rendering them younger than those with other KTAS scores. 
Boys outnumbered girls across all KTAS score groups. Weekday 
visits were predominant in all scores, excluding those categorized 
as "other or unknown." Level II EDs received the most patients, 
regardless of KTAS score. For disease classification, a greater pro-
portion of severe cases (KTAS scores 1–2) presented due to dis-
eases compared to nondisease causes, whereas the ratio of non-
disease presentations was increased among patients with lower 
KTAS scores. Among nondisease cases, unintentional accidents 
were the most prevalent. National Health Insurance was available 
for 94.6% of patients across all KTAS score groups. As the severi-
ty decreased, the use of EMS decreased, and patients classified 
with any of 28 severe emergency conditions were most common 
(23.8%) in the KTAS scores 1–2 group. Generally, lower acuity 
was associated with a shorter ED stay, with the majority spanning 
0 to 6 hours. Most ED outcomes were discharges (89.9%), fol-
lowed by hospitalizations (9.3%), transfers (0.5%), and other out-
comes (0.2%). Higher acuity correlated with greater rates of hos-
pitalization and transfer. The predominant final treatment out-
come was discharge (98.9%) (Table 2). 

Demographics data by age 
Participants were categorized into the following age groups: <1, 
1–6, 7–12, and 13–17 years. Across all age groups, boys outnum-
bered girls. For the 4,847,338 individuals for whom the on-
set-to-presentation time could be ascertained, infants (<1 year of 
age) had the longest median time at 364 minutes (IQR, 80–1,440 
minutes). Hospital visits were more frequent on weekdays across 
all age groups. The peak visiting hours were 16:00 to 24:00. 

Level II medical institutions were consistently the most fre-
quented institutions across all ages, with level I facility use being 
highest (42.6%) among infants and lowest (17.9%) among those 
aged 13–17 years. Level III facility use increased with age, rising 
from 6.9% in infants to 39.8% in those aged 13–17 years. 

Younger children presented to the ED primarily due to diseases, 
while older children increasingly visited for nondisease reasons. 
Among nondisease presentations, unintentional accidents were 
predominant across all age groups. Self-harm and suicide-related 
visits were notably higher (3.6%) in patients aged 13–17 years. 
National Health Insurance was the most common across all age 

Table 1. Demographic data of children who visited the EDs in Korea 
from 2018–2022 (n=6,640,995) 
Variable No. of patients (%)a)

Sex
  Male 3,777,762 (56.9)
  Female 2,863,233 (43.1)
Age (yr)
  Mean±SD 6.6±5.3
  <1 538,551 (8.1)
  1–6 3,252,752 (49.0)
  7–12 1,546,317 (23.3)
  13–17 1,303,375 (19.6)
Onset to door time (median [IQR]) (min) (n=4,847,338) 237 (60–1,223)
Visit day
  Weekday 3,609,552 (54.4)
  Weekend or holiday 3,031,443 (45.6)
Visit time of ED
  Daytime (08:00–16:00) 1,754,426 (26.4)
  Evening (16:00–24:00) 3,719,589 (56.0)
  Nighttime (24:00–08:00) 1,166,980 (17.6)
Type of ED
  Level I 1,737,541 (26.2)
  Level II 3,123,336 (47.0)
  Level III 1,780,118 (26.8)
Disease category
  Disease 4,118,421 (62.0)
  Injury 2,129,660 (32.1)
  Dead on arrival 554 (0.0)
  Other or unknown 392,360 (5.9)
Intentionality (n=2,129,660)
  Accident 1,592,841 (74.8)
  Suicidal 15,215 (0.7)
  Violence 18,819 (0.9)
  Other 18,308 (0.9)
  Unknown 484,477 (22.7)
Type of insurance
  National Health Insurance 6,284,314 (94.6)
  Automobile insurance 113,594 (1.7)
  Occupational health and safety insurance 148 (0.0)
  Private insurance 70 (0.0)
  Medicaid aid type 1 93,096 (1.4)
  Medicaid aid type 2 73,013 (1.1)
  General insurance 49,329 (0.7)
  Other 14,563 (0.2)
  Unknown 12,868 (0.2)
Route of arrival
  Direct visit 6,208,565 (93.5)
  Transfer from other hospital 375,613 (5.7)
  Refer from outpatient clinic 49,949 (0.8)
  Other 2,086 (0.0)
  Unknown 4,782 (0.1)
Mode of arrival
  119 Ambulance 465,092 (7.0)
  Other medical institution ambulance 7,563 (0.1)
  Other ambulance 27,248 (0.4)
  Police or official transport 1,767 (0.0)
  Air transport 2,734 (0.0)
  Other transport 6,048,369 (91.1)
  Walk-in 75,353 (1.1)
  Other 6,410 (0.1)
  Unknown 6,459 (0.1)

(Continued on the next page)



S17Clin Exp Emerg Med 2023;10(S):S13-S25

Jin Hyuck Hong, et al.

groups.  
A direct ED visit was the most common mode of presentation 

across all age groups, but infants had a higher-than-average rate 
of external transfers (13.2%). Personal vehicles were the primary 
means of transportation, followed by the 119-ambulance service. 

Among infants, the frequencies of having KTAS scores of 1, 2, 
and 3 were higher than average at 0.4%, 13.3%, and 42.0%, re-
spectively. In contrast, those aged 7–12 years had a greater pro
portion of minor cases among those with KTAS scores of 4–5 
(63.5%). Severe emergency conditions were most common in the 
infant category at 10.1%. 

ED LOS predominantly lasted 0 to 6 hours, but the duration of 
ED LOS was notably shorter for older children. Most ED outcomes 
resulted in discharge, with the hospitalization rate being highest 

for infants (22.7%) among all age groups. Final treatment out-
comes primarily ended in discharge across all age groups, with a 
notably higher rate of transfer to other hospital for infants 
(1.1%). The death rate was highest in infants at 0.2% compared 
to 0.1% in those aged 13–17 years (Table 3). 

Trends in pediatric ED utilization 
During 2018–2022, when examining the annual age- and 
sex-standardized incidence rate per 100,000 people, the rates for 
the 2 years (2018 and 2019) preceding the emergence of 
COVID-19 were 24,360 and 23,085, respectively. In 2020, with 
the beginning of the COVID-19 pandemic, the rate dropped to 
11,773—a decline of approximately 49%—before displaying a 
gradual uptrend to 11,311 in 2021 and 15,065 in 2022. Specifi-
cally for boys, the rate decreased from 25,800 in 2019 to 13,239 
in 2020, marking a drop of approximately 48.7%, but it gradually 
increased thereafter. For girls, the rate dropped from 20,371 in 
2019 to 10,308 in 2020, showing a decline of roughly 49.4%, be-
fore rising to 9,860 in 2021 and then to 13,178 in 2022 (Fig. 1). 

Chief complaints and final diagnoses of pediatric patients 
The most frequent chief complaints of children visiting the ED 
were fever (23.6%), followed by abdominal pain (9.6%), vomiting 
(4.7%), headache (2.6%), exanthema (2.4%), cough (2.2%), and 
urticaria (1.7%). The most prevalent final diagnoses were gastro-
enteritis and colitis of unspecified origin (8.0%), fever (4.2%), un-
specified abdominal pain (2.5%), hyperpyrexia not otherwise 
specified (2.3%), and open wounds to other parts of the head 
(2.3%) (Table 4). 

Analysis of critically ill pediatric patients 
From Fig. 2, the age- and sex-standardized in-hospital mortality 
rate (%) among pediatric patients was 0.05% in both 2018 and 
2019 but increased to 0.09% in 2020. Similarly, both boys and 
girls saw an uptick in rates from 0.05% to 0.09% and from 
0.05% to 0.08%, respectively. 

According to Fig. 3, the overall admission rate for patients re-
mained relatively stable from 2019 to 2020, transitioning from 
9.4% to 9.3%. The admission rate for boys remained consistent 
at 9.5% in both years, while, for girls, the rate slightly decreased 
from 9.2% to 9.0% (Fig. 3A). The overall transfer rate for patients 
increased marginally over time, from 0.48% in 2019 to 0.51% in 
2020. For boys, the rate increased from 0.51% to 0.54%, while, 
for girls, it transitioned from 0.45% to 0.48% (Fig. 3B). Both ad-
mission and transfer rates remained relatively stable for the en-
tire period from 2018–2022, regardless of sex. 

Variable No. of patients (%)a)

KTAS score
  1 13,860 (0.2)
  2 163,120 (2.5)
  3 1,895,835 (28.5)
  4–5 3,994,871 (60.2)
  Other or unknown 573,309 (8.6)
Severe illness diagnosis codeb) 203,163 (3.1)
ED length of stay
  Mean±SD (min) 110.9±157.8
  Median (IQR) (min) 64 (26–140)
  0–6 hr 6,323,835 (95.2)
  6–12 hr 232,783 (3.5)
  12–24 hr 59,689 (0.9)
  ≥24 hr 10,821 (0.2)
  Unknown 13,867 (0.2)
ED disposition
  Discharge 5,967,064 (89.9)
  Admissionc) 619,972 (9.3)
    General wardd) 591,077 (95.3)
    Intensive care unitd) 28,056 (4.5)
  Transfer 32,311 (0.5)
  Hopeless disposition 59 (0.0)
  Death 2,749 (0.0)
  Other 9,988 (0.2)
  Unknown 8,852 (0.1)
Hospital disposition
  Discharge 6,567,044 (98.9)
  Transfer 41,849 (0.6)
  Hopeless discharge 85 (0.0)
  Death 4,303 (0.1)
  Other 11,224 (0.2)
  Unknown 16,490 (0.2)

ED, emergency department; SD, standard deviation; IQR, interquartile 
range; KTAS, Korean Triage and Acuity Scale.
a)Unless otherwise indicated. Percentages may not total 100 due to 
rounding. b)Severe illness diagnosis codes are listed in Supplementary 
Table 1. c)Data for the “other” category are not presented. d)Proportion 
among total admissions.

Table 1. (Continued)
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Table 2. Demographic data by KTAS scores (n=6,640,995) 

Variable
KTAS score

1–2 3 4–5 Other or unknowna)

No. of patients 186,808 1,954,890 3,927,078 572,219
Sex
  Male 106,433 (57.0) 1,090,673 (55.8) 2,255,661 (57.4) 324,995 (56.8)
  Female 80,375 (43.0) 864,217 (44.2) 1,671,417 (42.6) 247,224 (43.2)
Age (yr)
  <1 74,137 (39.7) 226,133 (11.6) 226,214 (5.8) 12,067 (2.1)
  1–6 70,607 (37.8) 1,016,797 (52.0) 1,939,555 (49.4) 5 (39.5)
  7–12 18,794 (10.1) 373,637 (19.1) 981,893 (25.0) 171,993 (30.1)
  13–17 23,270 (12.5) 338,323 (17.3) 779,416 (19.8) 162,366 (28.4)
Time from symptom onset to visita)

  No. of extractable patients 174,426 1,697,391 2,975,384 137
  Median (IQR) (min) 185 (54–1,004) 476 (96–1,513) 162 (57–866) 361 (42–1,472)
Visit day
  Weekday 119,081 (63.7) 1,132,229 (57.9) 2,083,474 (53.1) 274,768 (48.0)
  Weekend or holiday 67,727 (36.3) 822,661 (42.1) 1,843,604 (46.9) 297,451 (52.0)
Visit time of ED
  Daytime (08:00–16:00) 63,214 (33.8) 534,845 (27.4) 1,014,754 (25.8) 141,613 (24.7)
  Evening (16:00–24:00) 83,324 (44.6) 994,041 (50.8) 2,296,179 (58.5) 346,045 (60.5)
  Nighttime (24:00–08:00) 40,270 (21.6) 426,004 (21.8) 616,145 (15.7) 84,561 (14.8)
Type of ED
  Level I 81,763 (43.8) 692,875 (35.4) 962,869 (24.5) 34 (0.0)
  Level II 93,233 (49.9) 1,008,321 (51.6) 2,021,638 (51.5) 144 (0.0)
  Level III 11,812 (6.3) 253,694 (13.0) 942,571 (24.0) 572,041 (100)
Disease category
  Disease 160,687 (86.0) 1,596,619 (81.7) 2,218,548 (56.5) 142,567 (24.9)
  Injury 25,074 (13.4) 352,775 (18.0) 1,677,985 (42.7) 73,826 (12.9)
  Dead on arrival 491 (0.3) 0 (0) 4 (0.0) 59 (0.0)
  Other or unknown 556 (0.3) 5,496 (0.3) 30,541 (0.8) 355,767 (62.2)
Intentionalitya)

  No. of extractable patients 25,074 352,775 1,677,985 73,826
  Accident 18,586 (74.1) 257,244 (72.9) 1,316,970 (78.5) 41 (0.1)
  Suicidal 2,651 (10.6) 7,119 (2) 5,444 (0.3) 1 (0.0)
  Violence 245 (1.0) 3,847 (1.1) 14,727 (0.9) 0 (0)
  Other 524 (2.1) 2,714 (0.8) 15,067 (0.9) 3 (0.0)
  Unknown 3,068 (12.2) 81,851 (23.2) 325,777 (19.4) 73,781 (99.9)
Type of insurance
  National Health Insurance 175,872 (94.1) 1,871,283 (95.7) 3,704,941 (94.3) 532,218 (93.0)
  Automobile insurance 2,990 (1.6) 19,348 (1.0) 78,870 (2.0) 12,386 (2.2)
  Occupational health and safety insurance 8 (0.0) 38 (0.0) 87 (0.0) 15 (0.0)
  Private insurance 5 (0.0) 13 (0.0) 52 (0.0) 0 (0)
  Medicaid aid type 1 2,870 (1.5) 26,151 (1.3) 52,795 (1.3) 11,280 (2.0)
  Medicaid aid type 2 1,399 (0.7) 18,650 (1.0) 43,234 (1.1) 9,730 (1.7)
  General insurance 2,737 (1.5) 12,623 (0.6) 28,894 (0.7) 5,075 (0.9)
  Other 565 (0.3) 3,984 (0.2) 8,572 (0.2) 1,442 (0.3)
  Unknown 362 (0.2) 2,800 (0.1) 9,633 (0.2) 73 (0.0)
Route of arrival
  Direct visit 151,116 (80.9) 1,726,727 (88.3) 3,762,826 (95.8) 567,896 (99.2)
  Transfer from other hospital 31,972 (17.1) 199,087 (10.2) 141,856 (3.6) 2,698 (0.5)
  Refer from outpatient clinic 3,570 (1.9) 28,071 (1.4) 17,914 (0.5) 394 (0.1)
  Other 52 (0.0) 321 (0.0) 1,260 (0.0) 453 (0.1)
  Unknown 98 (0.1) 684 (0.0) 3,222 (0.1) 778 (0.1)

(Continued on the next page)
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DISCUSSION 

This study provides a nationwide analysis of pediatric ED use in 
Korea over a span of 5 years, from 2018–2022. Most ED visits 
were made by boys, with those aged 1–6 years being the most 
frequent visitors, a trend consistent with previous studies 
[5,8,11,13–17]. During the preschool years, children in communal 
settings like daycare centers or kindergartens are easily exposed 
to respiratory and gastroenteritis viruses, facilitating the trans-

mission of communicable diseases [18–20]. This predisposes them 
to conditions like otitis media and upper respiratory tract infec-
tions [21–22]. Consequently, ED visits are predominantly made by 
children in this age group. 

A notable finding was that most ED visits occurred not during 
typical daytime hours on weekdays but from 16:00–24:00. This 
trend likely results from an increase in dual-income families, 
making it challenging to seek regular pediatric care during con-
ventional hours. Parents tend to visit the ED after work hours, re-

Variable
KTAS score

1–2 3 4–5 Other or unknowna)

Mode of arrival
  119 Ambulance 41,928 (22.4) 198,021 (10.1) 207,263 (5.3) 17,880 (3.1)
  Other medical institution ambulance 2,645 (1.4) 3,712 (0.2) 1,034 (0.0) 172 (0.0)
  Other ambulance 7,143 (3.8) 13,395 (0.7) 5,947 (0.2) 763 (0.1)
  Police or official transport 184 (0.1) 562 (0.0) 823 (0.0) 198 (0.0)
  Air transport 151 (0.1) 691 (0.0) 1,566 (0.0) 326 (0.1)
  Other transport 133,431 (71.4) 1,724,602 (88.2) 3,665,303 (93.3) 525,033 (91.8)
  Walk-in 943 (0.5) 12,038 (0.6) 38,107 (1.0) 24,265 (4.2)
  Other 283 (0.2) 1,126 (0.1) 3,632 (0.1) 1,369 (0.2)
  Unknown 100 (0.1) 743 (0.0) 3,403 (0.1) 2,213 (0.4)
Severe illness diagnosis codeb) 44,542 (23.8) 87,432 (4.5) 65,937 (1.7) 5,252 (0.9)
ED length of stay
  Mean±SD (min) 244.9±286.4 164.5±200.2 87.6±116.2 43.1±92.2
  Median (IQR) (min) 167 (78–303) 113 (49–205) 53 (24–113) 21 (10–51)
  0–6 hr 150,918 (80.8) 1,777,772 (90.9) 3,828,950 (97.5) 566,195 (98.9)
  6–12 hr 25,306 (13.5) 132,755 (6.8) 73,311 (1.9) 1,411 (0.2)
  12–24 hr 8,790 (4.7) 36,717 (1.9) 13,508 (0.3) 674 (0.1)
  ≥24 hr 1,593 (0.9) 5,868 (0.3) 2,790 (0.1) 570 (0.1)
  Unknown 201 (0.1) 1,778 (0.1) 8,519 (0.2) 3,369 (0.6)
ED disposition
  Discharge 96,463 (51.6) 1,585,714 (81.1) 3,743,843 (95.3) 541,044 (94.6)
  Admissionc) 80,891 (43.3) 350,003 (17.9) 163,697 (4.2) 25,381 (4.4)
    General wardd) 63,043 (77.9) 341,196 (97.5) 161,609 (98.7) 25,229 (99.4)
    Intensive care unitd) 17,799 (22.0) 8,443 (2.4) 1,681 (1.0) 133 (0.5)
  Transfer 6,490 (3.5) 15,005 (0.8) 7,516 (0.2) 3,300 (0.6)
  Hopeless discharge 1 (0.0) 16 (0.0) 33 (0.0) 9 (0.0)
  Death 2,572 (1.4) 24 (0.0) 11 (0.0) 142 (0.0)
  Other 230 (0.1) 2,633 (0.1) 5,516 (0.1) 1,609 (0.3)
  Unknown 161 (0.1) 1,495 (0.1) 6,462 (0.2) 734 (0.1)
Hospital disposition
  Discharge 173,415 (92.8) 1,926,835 (98.6) 3,902,737 (99.4) 564,057 (98.6)
  Transfer 8,550 (4.6) 20,163 (1.0) 9,474 (0.2) 3,662 (0.6)
  Hopeless discharge 14 (0.0) 24 (0.0) 37 (0.0) 10 (0.0)
  Death 3,626 (1.9) 448 (0.0) 72 (0.0) 157 (0.0)
  Other 347 (0.2) 3,297 (0.2) 5,872 (0.1) 1,708 (0.3)
  Unknown 856 (0.5) 4,123 (0.2) 8,886 (0.2) 2,625 (0.5)

Values are presented as number (%), unless otherwise indicated. Percentages may not total 100 due to rounding.
KTAS, Korean Triage and Acuity Scale; IQR, interquartile range; ED, emergency department; SD, standard deviation.
a)Reporting not obligatory for level III EDs (recording KTAS scores became mandatory starting from 2021). Hence, there is a higher likelihood of missing 
data. b)Severe illness diagnosis codes are listed in Supplementary Table 1. c)Data for the “other” category are not presented. d)Proportion among total ad-
missions.

Table 2. (Continued)
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Table 3. Demographic data by age groups (n=6,640,995) 

Variable
Age (yr)

<1 1–6 7–12 13–17
No. of patients 538,551 3,252,752 1,546,317 1,303,375
Sex
  Male 300,705 (55.8) 1,829,866 (56.3) 927,516 (60.0) 719,675 (55.2)
  Female 237,846 (44.2) 1,422,886 (43.7) 618,801 (40.0) 583,700 (44.8)
Time from symptom onset to visita)

  No. of extractable patients 499,856 2,562,129 1,003,868 781,485
  Median (IQR) (min) 364 (80–1,440) 224 (60–1,236) 208 (60–1,038) 238 (60–1,160)
Visit day
  Weekday 317,386 (58.9) 1,675,573 (51.5) 830,276 (53.7) 786,317 (60.3)
  Weekend or holiday 221,165 (41.1) 1,577,179 (48.5) 716,041 (46.3) 517,058 (39.7)
Visit time of ED
  Daytime (08:00–16:00) 153,790 (28.6) 807,703 (24.8) 423,200 (27.4) 369,733 (28.4)
  Evening (16:00–24:00) 265,865 (49.4) 1,842,387 (56.6) 904,456 (58.5) 706,881 (54.2)
  Nighttime (24:00–08:00) 118,896 (22.1) 602,662 (18.5) 218,661 (14.1) 226,761 (17.4)
Type of ED
  Level I 229,563 (42.6) 957,439 (29.4) 317,218 (20.5) 233,321 (17.9)
  Level II 272,001 (50.5) 1,610,659 (49.5) 689,739 (44.6) 550,937 (42.3)
  Level III 36,987 (6.9) 684,654 (21.0) 539,360 (34.9) 519,117 (39.8)
Disease category
  Disease 421,777 (78.3) 2,026,003 (62.3) 879,512 (56.9) 791,129 (60.7)
  Injury 107,141 (19.9) 1,065,630 (32.8) 551,431 (35.7) 405,458 (31.1)
  Dead on arrival 177 (0.0) 97 (0.0) 70 (0.0) 210 (0.0)
  Other or unknown 9,456 (1.8) 161,022 (5.0) 115,304 (7.5) 106,578 (8.2)
Intentionalitya)

  No. of extractable patients 107,141 1,065,630 551,431 405,458
  Accident 97,575 (91.1) 874,470 (82.1) 383,029 (69.5) 237,767 (58.6)
  Suicidal 2 (0.0) 21 (0.0) 653 (0.1) 14,539 (3.6)
  Violence 136 (0.1) 1,095 (0.1) 4,390 (0.8) 13,198 (3.3)
  Other 868 (0.8) 8,090 (0.8) 4,026 (0.7) 5,324 (1.3)
  Unknown 8,560 (8.0) 181,954 (17.1) 159,333 (28.9) 134,630 (33.2)
Type of insurance
  National Health Insurance 520,111 (96.6) 3,140,928 (96.6) 1,443,585 (93.4) 1,179,690 (90.5)
  Automobile insurance 2,873 (0.5) 29,785 (0.9) 41,495 (2.7) 39,441 (3)
  Occupational health and safety insurance 0 (0) 8 (0.0) 2 (0.0) 138 (0.0)
  Private insurance 7 (0.0) 15 (0.0) 7 (0.0) 41 (0.0)
  Medicaid aid type 1 4,765 (0.9) 28,617 (0.9) 24,530 (1.6) 35,184 (2.7)
  Medicaid aid type 2 1,749 (0.3) 21,944 (0.7) 21,029 (1.4) 28,291 (2.2)
  General insurance 6,886 (1.3) 19,165 (0.6) 9,152 (0.6) 14,126 (1.1)
  Other 1,747 (0.3) 6,554 (0.2) 3,026 (0.2) 3,236 (0.2)
  Unknown 413 (0.1) 5,736 (0.2) 3,491 (0.2) 3,228 (0.2)
Route of arrival
  Direct visit 459,378 (85.3) 3,077,434 (94.6) 1,448,742 (93.7) 1,223,011 (93.8)
  Transfer from other hospital 71,139 (13.2) 152,158 (4.7) 84,395 (5.5) 67,921 (5.2)
  Refer from outpatient clinic 7,681 (1.4) 20,506 (0.6) 11,116 (0.7) 10,646 (0.8)
  Other 130 (0.0) 662 (0.0) 734 (0.0) 560 (0.0)
  Unknown 223 (0.0) 1,992 (0.1) 1,330 (0.1) 1,237 (0.1)
Mode of arrival
  119 Ambulance 35,995 (6.7) 196,391 (6.0) 92,928 (6.0) 139,778 (10.7)
  Other medical institution ambulance 2,104 (0.4) 2,329 (0.1) 1,423 (0.1) 1,707 (0.1)
  Other ambulance 5,576 (1.0) 8,508 (0.3) 5,583 (0.4) 7,581 (0.6)
  Police or official transport 109 (0.0) 416 (0.0) 289 (0.0) 953 (0.1)
  Air transport 175 (0.0) 1,230 (0.0) 737 (0.0) 592 (0.0)
  Other transport 491,361 (91.2) 3,008,647 (92.5) 1,419,517 (91.8) 1,128,844 (86.6)
  Walk-in 2,453 (0.5) 29,115 (0.9) 22,555 (1.5) 21,230 (1.6)
  Other 513 (0.1) 3,213 (0.1) 1,458 (0.1) 1,226 (0.1)
  Unknown 265 (0.0) 2,903 (0.1) 1,827 (0.1) 1,464 (0.1)

(Continued on the next page)
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Variable
Age (yr)

<1 1–6 7–12 13–17
KTAS scorea)

  1 2,317 (0.4) 7,541 (0.2) 2,359 (0.2) 2,549 (0.2)
  2 71,820 (13.3) 63,066 (1.9) 16,435 (1.1) 20,721 (1.6)
  3 226,133 (42.0) 1,016,797 (31.3) 373,637 (24.2) 338,323 (26.0)
  4–5 226,214 (42.0) 1,939,555 (59.6) 981,893 (63.5) 779,416 (59.8)
  Other or unknown 12,067 (2.2) 225,793 (6.9) 171,993 (11.1) 162,366 (12.5)
Severe illness diagnosis codeb) 54,195 (10.1) 62,722 (1.9) 39,880 (2.6) 46,366 (3.6)
ED length of stay
  Mean±SD (min) 167.1±219.2 108.2±150.5 95.2±139.7 112.8±160.3
  Median (IQR) (min) 100 (41–216) 60 (25–141) 54 (22–121) 76 (30–137)
  0–6 hr 481,920 (89.5) 3,104,177 (95.4) 1,492,481 (96.5) 1,245,257 (95.5)
  6–12 hr 42,056 (7.8) 113,564 (3.5) 37,835 (2.4) 39,328 (3.0)
  12–24 hr 12,020 (2.2) 25,022 (0.8) 10,035 (0.6) 12,612 (1.0)
  ≥24 hr 2,026 (0.4) 4,407 (0.1) 1,880 (0.1) 2,508 (0.2)
  Unknown 529 (0.1) 5,582 (0.2) 4,086 (0.3) 3,670 (0.3)
ED disposition
  Discharge 409,771 (76.1) 2,990,079 (91.9) 1,411,693 (91.3) 1,155,521 (88.7)
  Admissionc) 122,234 (22.7) 243,387 (7.5) 121,605 (7.9) 132,746 (10.2)
    General wardd) 106,405 (87.1) 239,011 (98.2) 118,572 (97.5) 127,089 (95.7)
    Intensive care unitd) 15,702 (12.8) 4,030 (1.7) 2,870 (2.4) 5,454 (4.1)
  Transfer 4,537 (0.8) 11,205 (0.3) 7,539 (0.5) 9,030 (0.7)
  Hopeless discharge 6 (0.0) 25 (0.0) 16 (0.0) 12 (0.0)
  Death 843 (0.2) 561 (0.0) 408 (0.0) 937 (0.1)
  Other 705 (0.1) 3,774 (0.1) 2,612 (0.2) 2,897 (0.2)
  Unknown 455 (0.1) 3,721 (0.1) 2,444 (0.2) 2,232 (0.2)
Hospital disposition
  Discharge 529,193 (98.3) 3,227,269 (99.2) 1,528,840 (98.9) 1,281,742 (98.3)
  Transfer 6,039 (1.1) 13,868 (0.4) 9,616 (0.6) 12,326 (0.9)
  Hopeless discharge 13 (0.0) 32 (0.0) 20 (0.0) 20 (0.0)
  Death 1,183 (0.2) 1,021 (0.0) 726 (0.0) 1,373 (0.1)
  Other 834 (0.2) 4,222 (0.1) 2,884 (0.2) 3,284 (0.3)
  Unknown 1,289 (0.2) 6,340 (0.2) 4,231 (0.3) 4,630 (0.4)

Values are presented as number (%), unless otherwise indicated. Percentages may not total 100 due to rounding.
IQR, interquartile range; ED, emergency department; KTAS, Korean Triage and Acuity Scale; SD, standard deviation.
a)Reporting not obligatory for level III EDs (recording KTAS scores became mandatory starting from 2021). b)Severe illness diagnosis codes are listed in 
Supplementary Table 1. c)Data for the “other” category are not presented. d)Proportion among total admissions.

Table 3. (Continued)
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Table 4. Chief complaints and final diagnosis of children (n=6,640,995) 

Rank
Chief complaint Final diagnosis

Category No. (%) Category No. (%)
1 Fever 1,446,978 (23.6) Gastroenteritis and colitis of unspecified origin 527,244 (8.0)
2 Abdominal pain 587,298 (9.6) Fever (unspecified) 279,198 (4.2)
3 Vomiting 287,756 (4.7) Abdominal pain (unspecified) 162,839 (2.5)
4 Headache 158,420 (2.6) Hyperpyrexia NOS 152,836 (2.3)
5 Exanthema 144,435 (2.4) Open wound of other parts of head 149,398 (2.3)
6 Cough 134,009 (2.2) Urticaria (unspecified) 149,248 (2.3)
7 Urticaria 106,483 (1.7) Concussion, without open intracranial wound 140,945 (2.1)
8 Pain in finger 86,275 (1.4) Acute pharyngitis (unspecified) 133,448 (2.0)
9 Ankle pain 75,353 (1.2) Other acute upper respiratory infections of multiple sites 130,536 (2.0)
10 Craniocerebral trauma 74,273 (1.2) Upper respiratory disease (acute) 128,792 (2.0)
11 Pain in elbow 69,954 (1.1) Acute rhinitis 120,767 (1.8)
12 Seizures 69,215 (1.1) Viremia NOS 114,922 (1.7)
13 Diarrhea 60,897 (1.0) Seasonal influenza virus identified influenza with other respiratory manifestations 88,087 (1.3)
14 Dyspnea 60,395 (1.0) Acute bronchitis (unspecified) 82,158 (1.2)
15 Sore throat 59,379 (1.0) Open wound of scalp 80,361 (1.2)

NOS, not otherwise specified.
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flecting the high proportion of nonemergency visits during these 
times. In pediatrics, diseases rather than injuries constitute a ma-
jor reason for ED visits. This is consistent with previous studies 
[5,8,11,13–15,17]. As depicted in Table 4, children primarily pres-
ent to the ED with common symptoms like fever and abdominal 
pain rather than trauma. The KTAS data showed that 60.2% of 
children visiting the ED were in scores 4–5, and most of them 
were discharged, indicating that most pediatric ED visits were for 
mild conditions. 

When comparing data based on KTAS score, it was observed 
that patients with higher acuity levels utilized the 119-ambu-
lance service more frequently. This suggests that 119 ambulances 
predominantly transport patients with severe conditions. Howev-
er, some patients with lower acuity levels were also transported 
by 119 ambulances, raising concerns about the appropriateness 
of these transfers and indicating a need for further investigation. 
In terms of hospital disposition by KTAS score, >90% of patients 
in most categories were discharged, suggesting that appropriate 
treatment was realized for pediatric patients. 

When analyzing data by age, we found that infants <1 year of 
age used level I EDs more frequently than EDs of other levels, 
with a higher rate of severe emergency conditions. It is inferred 
that younger infants more often present with severe diseases and 
hence are often seen in high-level emergency centers, leading to 
higher hospital admission rates for this age group. 

The ED visitation rate of pediatric patients in Korea was halved 
following the declaration of the COVID-19 pandemic in early 
2020, a trend paralleling global observations. Well-documented 
factors contributing to this drastic decrease include the enact-
ment of social distancing measures and school closures [5–10]. 
After the initial outbreak of SARS-CoV-2 in Wuhan, China, in De-
cember 2019 [23], its rapid global spread led the WHO to declare 
a global pandemic on March 11, 2020. Countries worldwide im-
plemented various measures, including social distancing, hand 
hygiene, and vaccinations, to combat COVID-19. In Korea, the 
first case was reported on January 20, 2020 [24], and the govern-
ment subsequently introduced guidelines, including mandatory 
mask-wearing and facility closures [25]. All schools and kinder-
gartens were closed in March 2020, and distance learning was 
introduced the following month. This pandemic profoundly im-
pacted global health and daily life. In our study, we observed a 
decrease of approximately 49% in pediatric ED visits from 2019 
to 2020. This reduction likely stems from both national public 
health responses and caregivers' avoidance of potential COVID-19 
case exposure in EDs. 

While admission and transfer rates for children remained con-

sistent before and after the start of the pandemic, the severity of 
cases increased. Some adult-focused studies reported an increase 
in mortality among hospitalized adult patients during the 
COVID-19 pandemic [26,27], a trend consistent with the increase 
in mortality observed among pediatric ED visitors in our study. 
Further research is needed to determine whether this increase in 
mortality resulted directly from COVID-19 or from resource lim-
itations such as isolation room unavailability and healthcare 
worker shortages. 

Pediatric ED visits were halved after the pandemic declaration, 
then slowly increased but remained below prepandemic levels. 
Social distancing, introduced in 2020 and maintained for 3 years, 
combined with public health education on hand hygiene and 
mask-wearing, likely contributed to this trend. Social distancing 
has been known to reduce respiratory and various infections in 
pediatric patients [9,28], and there are reports correlating dis-
tancing and school closures with decreased pediatric admissions 
for respiratory and gastrointestinal diseases [29].  

This study presents a limitation. While we analyzed levels I to 
III medical facilities, detailed analysis of the available medical 
personnel, equipment conditions, and the presence of pediatric 
wards or pediatric intensive care units in each level of emergency 
medical institution was not available in the dataset. Therefore, it 
is undetermined how many severe patients each emergency med-
ical facility could admit and treat. 

Through this study, we could observe the patterns of pediatric 
ED utilization in Korea over 5 years. Although the admission and 
transfer rates remained similar, the observed increase in mortality 
rates may be linked to various societal issues, such as a shortage 
of COVID-19 isolation rooms and the scarcity of pediatric special-
ists. Moreover, while most pediatric patients were mild cases with 
a KTAS score of ≥3, severe patients more predominantly present-
ed with medical problems rather than trauma. Measures must be 
taken to accommodate these severe patients by providing ade-
quate funding for pediatric physicians, enhancing neonatal and 
pediatric intensive care units, raising medical fees, and establish-
ing networks among emergency medical institutions to avoid 
gaps in medical care. Additionally, guidelines should be estab-
lished for each emergency medical institution, enabling efficient 
dispositions, such as a policy to transfer mild cases like minor pe-
diatric traumas to general medical facilities. This would help pre-
vent patient buildup in higher-level medical facilities and miti-
gate burnout among medical staff. 

Through this analysis, we identified the characteristics of pedi-
atric patients visiting EDs. Notably, we observed a sharp decline 
in pediatric ED visits after the start of the COVID-19 pandemic. 
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Thereafter, ED visits slowly increased but remained below prepan-
demic levels for 3 years. This research will serve as a foundational 
resource for appropriately allocating and preparing pediatric ED 
resources. 
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