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Abstract

Purpose: The shortage of pediatric emergency care hasbecome
a dgnificant societa issue. This study investigated the usage
pattern of emergency departments (EDs) by pediatric patients
who underwent interfacility transfers (IFTs) in South Korea,
focusing on casesinvolving single and double IFTs.

Methods: This nationwide cross-sectiona study included all
pediatric patients (< 19 years) who underwent IFTs at regiond
and local emergency medical centers from 2016 through
2018, using data from the National Emergency Department
Information System. After excluding unidentified cases, clin-
ical features and ED use patterns were compared between
patients with single IFT, i.e,, an IFT after theinitial ED vist,
and those with double IFT, i.e., a sequentid transfer from one
medical facility to another.

Results: Among 20,888 pediatric cases of IFTs in the ED,
21.0% of disease cases (3,070/14,624) and 11.4% of injury
cases (691/6,038) experienced double IFTs. The double-
transfer group showed a lower proportion of high acuity than
the single-transfer group (22.6% vs. 15.0%; P < 0.001).
However, median values of ED length of stay were longer in
the double-transfer group, regardless of type of cases (dis-
ease: 163 minutes [single] vs. 218 minutes [double]; injury,

Received: Oct 30, 2023
Accepted: Dec 6, 2023

Revised: Dec 1, 2023

Corresponding author

Youn-Jung Kim

Department of Emergency Medicine, Asan Medical Center,
University of Ulsan College of Medicine, 88 Olympic-ro 43-gil,
Songpa-gu, Seoul 05505, Republic of Korea

Tel: +82-2-3010-0329

E-mail: yjkim.em@gmail.com

111 minutesvs 172 minutes, dl Ps< 0.001). Guardian’srequest
was a substantial reason for double IFT (disease, 29.9%
[919/3,0701; injury, 56.4% [390/691]).

Conclusion: Double IFT iscommon in pediaric patientsand
strains medical resources, regardless of severity. The high
occurrence of double IFT driven by guardians’ requests rather
than medical emergencies underscores the need for improved
awareness of the emergency medical system among pediatric
patients caregivers.

Key words: Ddivey of Hedth Care; Emergency Room Visits;
Emergency Service, Hospitdl; Petient Transfer; Pediatrics

Introduction

Pediatric emergency departments (EDs) are crit—
ical units of healthcare systems designed to meet
children’ s unique needs and vulnerabilities (1). Because
of the distinct characteristics of pediatric patients,
many physicians limit their clinical practices to adults
(2). While the shortage of specialized pediatric emer—
gency resources has become increasingly apparent
(3,4), the number of interfacility transfers (IFTs) of
pediatric patients has increased over time (5). According
to data from 42 tertiary care pediatric hospitals in
the United States, two—fifths of the IFTs of pediatric
patients were classified as potentially avoidable cases,
of which half received no medical or procedural inter—
vention upon arrival at the receiving hospitals (6).

IFT is defined as a transfer, after initial assess—
ment and stabilization, from and to a health care
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facility, including hospital to hospital, clinic to
hospital, hospital to rehabilitation, and hospital to
long—term care (7). IFT inherently poses risks,
including delays in care, miscommunication between
referring and receiving hospitals, the omission of
crucial medical information, and the occurrence of
adverse events during transport (8,9). Many studies
have reported that patients undergoing IFTs showed
worse outcomes and increased financial costs (9-11).
Additionally, the incidence of adverse events during
IFTs of pediatric patients ranged from 10% to 20%
(12,13). Considering the complexity and vulnerability
of such patients and potential risks of IFTs, they
should be carefully determined (14).

Therefore, it is essential to note innovative strate—
gies that reduce the prevalence of potentially avoid—
able IFTs and enhance the emergency care system.
Understanding the characteristics of patients under—
going IFT is pivotal to developing effective strategies,
particularly in cases of double transfer, i.e., sequential
transfer from one medical facility to another. In this
study, we aimed to investigate the patterns of ED
utilization among pediatric patients undergoing
IFTs in South Korea, focusing on cases involving
single and double IFTs.

Methods

1. Study design and population

This nationwide cross—sectional study used data
from the National Emergency Department Information
System (NEDIS), which is a data registry that includes
more than 98% of all EDs in South Korea. The data
are managed and qualified by the National Emergency
Medical Center, a government—funded national ED
control organization. From 401 EDs in South Korea,
we compiled the data of 36 regional and 117 local
emergency medical centers (EMCs), of which clinical
data are highly reliable. The regional and local EMCs
are equivalent to level I and II centers in the U.S.,
respectively. The National Emergency Medical Center
approved the use of the anonymized NEDIS dataset,

and ethical approval for this study was waived by
the institutional review board because it used a
publicly available anonymized dataset (IRB no.
2020-1818).

This study included pediatric patients under 19
years of age who underwent IFTs at the abovemen—
tioned EMCs from 2016 through 2018. We excluded
cases of missing critical information. The included
cases were categorized into single— and double—
transfer groups. Patients with single IFT were
defined as those who visited the ED from the scene
without going through a healthcare facility and were
transferred to another healthcare facility after the
ED examination, Patients with double IFT, defined
as those who were transferred from other healthcare
facilities to the ED, underwent sequential transfers
from the initial ED to another. We compared the clin—
ical features and ED use patterns of patients with
single and double IFTs.

2. Data collection

The demographic and clinical data of the patients,
including age, sex, mode of ED arrival, causes of ED
visits (disease or injury), Korean Triage and Acuity
Scale (KTAS) level, primary diagnosis code at ED
discharge, ED length of stay (EDLOS), severe diag—
nosis, and reason for IFT, were extracted from the
NEDIS database (15). Their cases were categorized
into 4 age groups ({1, 1-5, 6-11, and 12-18 years).
They were also categorized into 3 groups according
to a KTAS level: high (levels 1-2), moderate (level
3), and low acuity (levels 4-5). The primary ED
diagnoses used the Korean Classification of Diseases,
seventh Revision. Codes of the severe diagnoses
consist of 28 code groups, such as cerebral infarction,
gastrointestinal bleeding or foreign bodies, acute
myocardial infarction, intracranial hemorrhage,
and major trauma, as designated by Korean govern—
ment (16).

3. Statistical analysis

We conducted a case—based analysis, as a single
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patient could have visited an ED multiple times.
Continuous variables were represented as medians
(interquartile ranges) according to their non—
normal distribution in the Kolmogorov—Smirnov
test. Categorical variables were expressed as
absolute numbers (percentages). The demographic
and clinical characteristics between the single— and
double—transfer groups were compared using the
Mann—Whitney U-tests and chi—square tests for
continuous and categorical variables, respectively.
Two-sided P values < 0.05 were considered statis—
tically significant. All statistical analyses were
performed using IBM SPSS ver. 21.0 (IBM Corp.).

Results

In total, 4,386,311 pediatric cases from the regional
and local EMCs were reported during the study
period, with 20,888 (0.5%) requiring IFTs from the
EDs to other medical facilities (Fig. 1). Among the
14,624 disease cases, 3,070 (21.0%) underwent double
IFTs. In the 6,038 injury cases, 691 (11.4%) under—
went double IFTs.

Table 1 demonstrates the baseline features of cases

of the single— and double—transfer groups. Double
IFTs were more frequent in the most age groups,
except 1-5 years. The percentage of cases that
arrived at the EDs via public emergency medical
services was lower in the double—transfer group
than in the single—transfer group (32.6% vs. 3.1%).
The proportion of high—acuity cases was lower in
the double—transfer group. Double IFTs occurred
more frequently in the regional EDs (31.4% vs. 45.4%)
than in the local EDs. In disease cases, the double—
transfer groups had a higher rate of severe diagnosis
(15.1% vs. 17.7%), whereas in injury cases, the
equivalent rate was higher in the single—transfer
group (20.2% vs. 16.1%).

Median values of EDLOS were longer in the double—
transfer group, regardless of type of cases (disease,
163 minutes [single] vs. 218 minutes [doublel: injury,
111 minutes vs. 172 minutes) (Table 2). The proportions
of EDLOS longer than 6 hours were higher in the
double—transfer group than in the single—transfer
group.

Regarding the referred hospitals, specialty acute
care hospitals were most common in both groups
of disease cases and the single—transfer group of
injury cases. In contrast, community hospitals were

All pediatric patients (< 19 y) presented to
level | and Il EDs from 2016 through 2018
(N =4,386,311)

ED discharge (N = 3,859,941)
ED admission (N = 490,239)
ED death (N = 1,582)
Others/Unknown (N = 33,549)

Pediatric patients transferre
to other medical institutions

d out from level | and Il EDs

(N =20,888)
+| Unidentified cases (N = 226) |
Disease Injury
(N =14,624) (N =6,038)
l I
Single-transfer group Double-transfer group Single-transfer group Double-transfer group
(N =11,554) (N =3,070) (N =5,347) (N =691)

Fig. 1. Flowchart outlining the selection of the study population. Levels| and Il refer to regional and local emergency medical cen-

tersin South Korea, respectively. ED: emergency department.
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Table 3. Most common emergency department diagnoses and receiving institutions according to disease diagnoses

Diegnosis andinstitution Total Single transfer Double transfer
(N = 14,624) (N = 11,554) (N = 3,070)
Seizure 1,661 (11.4) 1,577 (13.6) 84 (2.7)
Specialty acute care hospital* 1,195 (71.9)" 1,133 (71.8) 62 (73.8)
General/community hospital* 452 (27.2)" 430 (27.3) 22 (26.2)
Local clinic/others* 14 (0.8)" 14 (0.9) 0(0)
Acute gastroenteritis 1,250 (8.5) 1,039 (9.0) 211 (6.9)
Specialty acute care hospital* 485 (38.8) 413 (39.7) 72 (34.1)°"
General/community hospital* 661 (52.9) 540 (52.0) 121 (57.3)"
Local clinic/others* 104 (8.3) 86 (8.3) 18(8.5)"
Acute upper respiratory infection 720 (4.9) 630 (5.5) 90 (2.9)
Specialty acute care hospital* 354 (49.2) 321 (51.0)" 33(36.7)
General/community hospital* 343 (47.6) 289 (45.9)" 54 (60.0)
Local clinic/others* 23(3.2) 20(3.2)" 3(3.3)

Values are expressed as numbers (%).
* The denominators are the sums of related 3 rows.

" The sum of proportionsis not equal to 100% due to rounding or missing value.

Table 4. Most common emergency department diagnoses and receiving institutions according to injury diagnoses

Diagnosis and institution Total Single transfer Double transfer
(N = 6,038) (N =5,347) (N = 691)
Fracture of the upper extremity 773 (12.8) 621 (11.6) 152 (22.0)
Specialty acute care hospital* 331 (42.8) 289 (46.5) 42 (27.6)"
General/community hospital* 399 (51.6) 300 (48.3) 99 (65.1)"
Local clinic/others* 43 (5.6) 32(5.2) 11(7.2)7
Traumatic intracranial hemorrhage 670 (11.1) 614 (11.5) 56 (8.1)
Specialty acute care hospital* 350 (52.2) 331(53.9) 19 (33.9)
General/community hospital* 310 (46.3) 274 (44.6) 36 (64.3)
Local clinic/others* 10(1.5) 9(1.5) 1(1.8)
Burn 468 (7.8) 456 (8.5) 12 (1.7)
Specialty acute care hospital* 11 (2.4) 11 (2.4) 0(0)
General/community hospital* 442 (94.4) 432 (94.7) 10(83.3)
Local clinic/others* 15(3.2) 13(2.9) 2(16.7)

Values are expressed as numbers (%).
* The denominators are the sums of related 3 rows.

" The sum of proportionsis not equal to 100% due to rounding or missing value.

most common in the double—transfer group of injury
cases. Among the reasons for transfer—out, the
unavailability of medical resources was most com—
mon in disease cases, while a guardian’ s request was
most common in injury cases.

In disease cases, frequent ED diagnoses in order
of frequency were seizures, acute gastroenteritis,
and acute upper respiratory infection (Table 3). In
injury cases, they were fracture of the upper extrem—

ity, traumatic intracranial hemorrhage, and burn
(Table 4).

Discussion

In this nationwide cross—sectional study, we
observed that 21.0% of transferred pediatric disease
cases and 11.4% of injury cases underwent double

Pediatric Emergency Medicine Journal



Pediatric emergency interfacility transfers

IFTs from one ED to another, indicating a prevalence
of the phenomenon. Our study findings on the ED
use pattern related to double IFTs demonstrate that
double IFTs consume more ED resources than single
IFTs. Moreover, this resource—consuming process
was largely driven by the guardians’ requests,
particularly in injury cases, rather than medical
needs, suggesting the need to improve societal per—
ceptions regarding pediatric emergency care systems.

The overall proportion of IFT cases at the EDs was
relatively low at 0.5% among all pediatric patients
visiting the regional or local EMCs. However, it
is worth noting that 11.4% (injury) to 21.0% (disease)
underwent double IFTs, which indicated potentially
unnecessary [FTs. These issues can be mitigated
through the initial delivery of patients to the most
appropriate facilities, facilitated by improved com—
munication and medical information sharing among
medical personnel and patients families (14,17).
The 2 parties should discuss IFT-related risks,
which seem to be underestimated often. Additionally,
after such IFTs, almost all patients underwent
repeated laboratory or imaging tests, leading to
increased medical costs, waste of healthcare resources,
and an elevated radiation hazard in pediatric patients
(18,19). The proportion of preventable IFTs in pedi—
atric patients ranged from 19% to 39% worldwide
(10,20-22). However, double IFTs were rarely reported
in 0%—-3.1% of pediatric patients who underwent IFTs
(6,23), contrasting with the rate of 18.2% observed
in South Korea.

In our study, we observed that the patients under—
going double IFTs stayed longer in the EDs, with
nearly one—tenths of those having stayed in the
EDs for longer than 12 hours. ED capacity is limited,
and the extended EDLOS related to double IFT poses
both individual and societal challenges, which are
exacerbated by the current shortage of pediatric
emergency resources, thus limiting other patients’
opportunities to receive appropriate care. Managing
the flow of IFT may offer a solution to pediatric ED
overcrowding and optimize the use of the resources
(24). This can be achieved by implementing a proto—
colized process, facilitating effective communication

Pediatric Emergency Medicine Journal

through a public coordinator, and using an electronic
resource availability system.

Our study demonstrated that the reasons for IFTs
varied depending on the initial ED visit. Unavailable
medical resource was the most common reason for
IFT in disease cases, and could be mitigated through
more accurate [FT arrangements from the initial
EDs (24). In contrast, the most common reason for
injury cases was guardian’ s request. Several factors
contribute to such injury-related requests. In our
study, the most frequent ED injury diagnosis was
fracture of the upper extremity. A previous U.S.
study reported that orthopedic problems in the
hands were the most common ED diagnosis when the
patients were discharged directly at the receiving
EDs, suggesting that IFT is not always urgent or
necessary (6). This difference in ED disposition
between the U.S. and South Korea may be influenced
by various factors. In South Korea, such factors may
be a cultural preference for hospitalization, strong
requests from guardians, lower healthcare costs,
and the presence of private insurance systems.
Therefore, policymakers and healthcare planners
should consider developing targeted interventions
to avoid redundant IFTs. These interventions could
involve educational or administrative campaigns for
the public, strengthening the national coordinating
service for IFTs from EDs (24).

This study has several limitations. First, the NEDIS
data did not provide detailed clinical information
on the first medical facility visited and post—IFT
outcomes in a sequential order. Thus, we could not
determine the reason for the index IFT in the
double—transfer group. In addition, there may be
duplicates between the single— and double—transfer
groups, or between only 2 IFTs and 3 or more IFTs
in the latter group. Second, our study relied on KTAS
and primary diagnosis codes assigned at ED dis—
charge. These parameters do not fully reflect the
severity of illness, and the coding sequences may
vary among hospitals and personnel in charge,
leading to inter— and intra—rater variability. Third,
our study used national data from South Korea,
and ED use patterns can vary across countries and
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healthcare systems. Lastly, we did not include
patients who presented to local emergency medical
institutes other than regional or local EMCs. However,
the predominant disease in patients undergoing
IFTs showed similarities with previous U.S. studies,
and suggested the generalizability of the charac—
teristics among these patients (6,10).

In summary, the prevalence of double IFTs in pedi—
atric patients is noteworthy, and places a strain on
medical resources, irrespective of the medical sever—
ity. The large number of double IFTs may be driven
by guardians requests rather than immediate med-
ical necessity. This finding underscores the impor—
tance of raising awareness among the patients’
caregivers about proper utilization of the pediatric
emergency care system and strengthening the
national coordinating service for IFTs.
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