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ABSTRACT

Background: Inter-hospital transfer (IHT) for emergency department (ED) admission is a
burden to high-level EDs. This study aimed to evaluate the prevalence and ED utilization
patterns of patients who underwent single and double IHTs at high-level EDs in South Korea.
Methods: This nationwide cross-sectional study analyzed data from the National Emergency
Department Information System for the period of 2016-2018. All the patients who underwent
IHT at Level I and II emergency centers during this time period were included. The

patients were categorized into the single-transfer and double-transfer groups. The clinical
characteristics and ED utilization patterns were compared between the two groups.

Results: We found that 2.1% of the patients in the ED (n = 265,046) underwent IHTs; 18.1%
of the pediatric patients (n = 3,556), and 24.2% of the adult patients (n = 59,498) underwent
double transfers. Both pediatric (median, 141.0 vs. 208.0 minutes, P < 0.001) and adult
(median, 189.0 vs. 308.0 minutes, P < 0.001) patients in the double-transfer group had longer
duration of stay in the EDs. Patient's request was the reason for transfer in 41.9% of all IHTs
(111,076 0f 265,046). Unavailability of medical resources was the reason for transfer in 30.0%
of the double transfers (18,920 of 64,054).

Conclusion: The incidence of double-transfer of patients is increasing. The main reasons for
double transfers were patient's request and unavailability of medical resources at the first-
transfer hospitals. Emergency physicians and policymakers should focus on lowering the
number of preventable double transfers.
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INTRODUCTION

Emergency departments (EDs) are vital elements of health care systems as they form the
national medical safety net that provides emergency care, including diagnostic testing and
medical stabilization, for all critically ill patients, regardless of their socioeconomic statuses.!
However, a substantial proportion of patients require urgent visit to EDs. Thus, the demand
exceeds the availability of ED resources and, consequently, inter-hospital transfer (IHT) of
patients between EDs occurs frequently.23 In 2010, in the United States, about 1.5% of the
patients in EDs were transferred to other hospitals, and the annual number of patients with
transfer admissions increased.4

Clinically essential transfers for specialty care, such as urgent percutaneous coronary
interventions for acute myocardial infarction, are important for improving patient care, but
patient preference and convenience are other major reasons behind IHTs.57 The potential
risks of IHT are disruption of care, miscommunication among medical providers, and
missing medical information.?8 Given the inherent risks and complex processes, IHTs for ED
admission have become a burden to ED physicians, especially in high-level EDs.9,10

Many previous studies have demonstrated that patients who are transferred show worse
outcomes, incur higher medical costs, and require higher medical resource utilization

than those who are not transferred.?8:1113 New strategies are needed to reduce the number
of potentially avoidable IHTs and improve the emergency care system. Understanding

the characteristics of patients who have undergone IHT is critical for designing effective
strategies, especially in cases of double-transfer, i.e., transfer from a medical facility and
retransfer to another medical facility. However, this subgroup of patients is understudied at
the national level. In this study, we aimed to evaluate the prevalence of IHT in the EDs and to
compare the characteristics and ED utilization patterns between patients who undergo single
and double transfers between high-level EDs in South Korea using a nationwide prospective
database system.

METHODS

Study design and population

This nationwide cross-sectional study used prospectively collected data for 20162018 from
the National Emergency Department Information System (NEDIS). Since more than 98%

of the total national EDs were included in this system, the NEDIS was a reliable source of

ED information.! The quality of the data of NEDIS is maintained by a government-funded
national ED control organization. EDs in South Korea are classified into three categories
according to hospital function and size: Level I, regional emergency medical centers; Level
11, local emergency medical centers; and Level III, local emergency medical institutes. A total
0f 399 of 401 (99.5%) EDs throughout South Korea are part of the NEDIS: all of the 36 Level I
regional emergency medical centers, all of the 117 Level II local emergency medical centers,
and 246 of the 248 Level III local emergency medical institutes. The demographic and clinical
data of patients were recorded automatically in real time from each ED to the database of
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the National Emergency Medical Center (NEMC), a representative of the Ministry of Health
and Welfare, which qualifies the data.4 Especially, Level I and Il emergency medical centers
(153 0f 401, 38.2%) are obligated to enter specific and reliable clinical data with a low rate of
missing data.!4 The statistical yearbook of emergency medical service by the NEMC also used
the data from Level I and Il emergency medical centers.

All the patients admitted to the high-level EDs, defined as Level [ and II emergency centers,
between 2016 and 2018 were identified. Among them, we included the patients who were
transferred to other medical facilities from high-level EDs. We categorized the patients into
two groups: single-transfer and double-transfer groups. The single-transfer group included
the patients who visited the ED directly or were referred to the ED from outpatient clinics of
the same hospital and were subsequently transferred to other medical facilities. The double-
transfer group included those patients who were referred to the ED from other medical
facilities and were subsequently transferred to a second ED. The characteristics and ED
utilization patterns were compared between the two groups.

Data collection

We extracted the following demographic and clinical data of the patients transferred to the
EDs from the NEDIS dataset: age, sex, insurance type, ED presentation date, mode of ED
arrival, causes of ED visits, primary diagnosis code at ED discharge, length of stay in the ED,
type of medical facility transferred to after ED management, and reason for ED transfer. The
insurance type was categorized as follows: national health insurance, government-sponsored
health insurance (GSHI), private insurance including automobile insurance and industry
insurance, and others/unspecified.1> GSHI was designed to relieve the financial burdens of
patients with limited income and resources and reduce health disparity. The patients with
GSHI were charged minimal co-payments for healthcare services, similar to the Medicaid
program in the United States.15> We recorded the primary ED diagnoses using the Korean
Classification of Diseases, 7th Revision (KCD-7), updated by the Statistics of Korea and
released by the Health Insurance Review and Assessment Service.16 The KCD-7 is based on
the International Classification of Diseases, 10th edition, and was nearly identical to it.16
When the patients had cancer codes as their primary diagnosis code (CO0-C97), we assumed
that they visited the ED for cancer-related problems.17 The Korean Triage and Acuity Scale
(KTAS) is a 5-level triage scale, which is a modified version of the Canadian Triage and Acuity
Scale, that helps ED physicians to prioritize patient care requirements.18

Statistical analysis

Continuous variables were presented as medians (interquartile ranges) according to their
non-normal distribution in the Kolmogorov-Smirnov test. Categorical variables were
expressed as absolute numbers (percentages). The comparisons of the demographic and
clinical characteristics between the transfer and retransfer groups were performed using the
Mann-Whitney U test for continuous variables and the y? test for categorical variables. Two-
sided Pvalues < 0.05 were considered statistically significant. All statistical analyses were
performed using SPSS version 21.0 (SPSS Inc., Chicago, IL, USA).

Ethics statement

We obtained official permission to use the anonymized NEDIS dataset, and the Institutional
Review Board (IRB) of Asan Medical Center waived approval for this study because it used
publicly available anonymized dataset (IRB approval no. 2021-0244).
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All patients presented to high-level ED
between 2016 and 2018
(n =12,605,174)

I

Patients transferred out from high-level EDs
to other medical institutions

(n = 265,046)
I

v v

Pediatric (age < 18 years old) patients Adult (age > 18 years old) patients
(n=19,616) (n = 245,430)
I I
v v v v
Single transfer group | | Double-transfer group | | Single transfer group | | Double-transfer group

(n=16,060) (n =3,556) (n =185,939) (n =59,498)

Fig. 1. Patient selection flow diagram.
ED = emergency department.

RESULTS

Between 2016 and 2018, 12,605,174 patients visited Level I and II EDs for medical care. Over a
3-year period, 265,046 (2.1%) were transferred from EDs to other medical facilities (Fig. 1).
Among the 19,616 pediatric patients, 3,556 (18.1%) patients were transferred from their
current ED and further retransferred to another ED, and among the 245,430 adult patients,
59,408 (24.2%) patients underwent double transfers. The absolute number of patients who
underwent double transfers increased by 18.0%, from 19,518 in 2016 to 23,025 in 2018.

Characteristics of the transferred patients

The baseline characteristics of the patients in the single-transfer and double-transfer groups
are presented in Table 1. For pediatric patients, the median age was 5 years, with a male-
to-female ratio of 3:2, which showed no significant difference between the groups; for
adult patients, the double-transfer group consisted of a higher proportion of older patients
(median, 61.0 vs. 70.0 years old, P < 0.001) than the single-transfer group, and the former
comprised a higher proportion of women than the latter (41.4% vs. 46.4%, P < 0.001). ED
visits for medical illness were more frequent, and the proportion of patients who needed
immediate or emergent care, i.e., KTAS 1 or 2, was lower in the double-transfer group than
in the single-transfer group. Double transfers more frequently occurred in Level 1 EDs than
in the EDs of other levels, accounting for 45% of the transfers in both pediatric and adult
double-transfer groups.

ED utilization patterns of the transferred patients

The length of ED stay was prolonged in the double-transfer group among both pediatric
(median, 141.0 vs. 208.0 minutes, P < 0.001) and adult populations (median, 189.0 vs. 308.0
minutes, P < 0.001) (Table 2). The proportion of prolonged ED stay of > 12 hours was nearly
2-fold higher in the double-transfer group than in the single-transfer group (children, 4.8%
vs. 9.3%; adults, 12.1% vs. 26.2%). Specialty acute care hospital was the most common type
of medical facility that the children were transferred to. In the double-transfer group of
adults, community hospital was the most common type of medical facility that the patients
were transferred to (40.8%), followed by general hospital (34.5%), and specialty acute care
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Table 1. Comparison of the characteristics of the patients in the single-transfer and double-transfer groups

Characteristics Children <18 years old Adults > 18 years old
Total Single-transfer Double-transfer P value Total Single-transfer Double-transfer P value
(n =19,616) (n =16,060) (n = 3,556) (n = 245,430) (n =185,932) (n = 59,498)

Age, yr 5.0 (1.0-12.0) 5.0 (1.0-12.0) 6.0 (1.0-12.0) 0.262  63.0 (49.0-76.0) 61.0 (47.0-75.0)  70.0 (55.0-80.0) < 0.001

Age<lyror>75yr 6,055 (30.9) 4,961 (30.9) 1,094 (30.8) 0.883 72,334 (29.5) 48,501 (26.1) 93,833 (40.1) <0.001

Sex 0.848 <0.001
Male 11,899 (60.7) 9,747 (60.7) 2,152 (60.5) 140,894 (57.4) 108,975 (58.6) 31,919 (53.6)

Female 7,717 (39.3) 6,313 (39.3) 1,404 (39.5) 104,536 (42.6) 76,957 (41.4) 97,579 (46.4)

Insurance type <0.001 <0.001
National 17,580 (89.6) 14,973 (88.9) 3,307 (93.0) 199,205 (81.2) 149,999 (80.7) 49,206 (82.7)
Government- 582 (3.0) 481 (3.0) 101 (2.8) 21,550 (8.8) 14,589 (7.8) 6,961 (11.7)
sponsored
Private 1,097 (5.6) 992 (6.2) 105 (3.0) 18,291 (7.4) 15,992 (8.6) 2,999 (3.7)
others/unknown 357 (1.8) 314 (2.0) 43(1.2) 6,448 (2.6) 5,346 (2.9) 1,102 (1.9)

ED arrival day <0.001 <0.001
Weekdays 13,361 (68.1) 10,646 (66.3) 2,715 (76.3) 176,913 (72.1) 130,532 (70.2) 46,381 (78.0)

Weekend 6,255 (31.9) 5,414 (33.7) 841(23.7) 68,517 (27.9) 55,400 (29.8) 13,117 (22.0)

Mode of ED arrival <0.001 <0.001
Public EMS 5,149 (26.2) 5,041 (31.4) 108 (3.0) 106,566 (43.4) 104,119 (56.0) 2,447 (4.1)

Private EMS 561 (2.9) 892 (0.5) 479 (13.5) 39,758 (16.2) 3,559 (1.9) 36,199 (60.8)
Automobile 13,751 (70.1) 10,801 (67.3) 2,950 (83.0) 96,521 (39.3) 76,282 (41.0) 20,239 (34.0)
Walk/others 155 (0.8) 136 (0.8) 19 (0.5) 2,585 (1.1) 1,972 (1.1) 613 (1.0)

Disease type <0.001 <0.001
Medical disease 13,911 (70.9) 10,996 (68.5) 2,915 (82.0) 171,118 (69.7) 122,502 (65.9) 38,616 (81.7)

Injury 5,482 (27.9) 4,862 (30.3) 620 (17.4) 72,735 (29.6) 62,051 (33.4) 10,684 (18.0)
Unspecified 293 (1.1) 202 (1.3) 21(0.6) 1,577 (0.6) 1,379 (0.7) 198 (0.3)

KTAS <0.001 <0.001
1 (immediate) 1,007 (5.1) 952 (5.9) 55 (1.5) 10,481 (4.3) 8,185 (4.4) 2,296 (3.9)

2 (emergent) 3,207 (16.3) 2,720 (16.9) 487 (13.7) 46,804 (19.1) 35,944 (19.3) 10,860 (18.3)
3 (urgent) 8,424 (42.9) 6,713 (41.8) 1,711 (48.1) 117,867 (48.0) 86,449 (46.5) 31,418 (52.8)
4 (less urgent) 6,275 (32.0) 5,086 (31.7) 1,189 (33.4) 61,911 (25.2) 49,189 (26.5) 12,722 (21.4)
5 (not urgent) 456 (2.3) 364 (2.3) 92 (2.6) 6,648 (2.7) 4,654 (2.5) 1,994 (3.4)
Missing 247 (1.3) 295 (1.4) 22 (0.6) 1,719 (0.7) 1,511 (0.8) 208 (0.3)

Emergency medical <0.001 <0.001

center level
Level 1 6,583 (33.6) 4,977 (31.0) 1,606 (45.2) 77,880 (31.7) 51,311 (27.6) 26,569 (44.7)
Level 2 13,033 (66.4) 11,083 (69.0) 1,950 (54.8) 167,550 (68.3) 134,621 (72.4) 392,929 (55.3)

Age is presented as median with interquartile ranges, and categorical variables are presented as numbers (percentage).
ED = emergency department, KTAS = Korean Triage and Acuity Scale, EMS = emergency medical services.

hospital (20.4%). The reasons for transfer were different between the single-

transfer and double-transfer groups, but patient request was the most common reason. For
children, approximately half of the patients (n = 1,725, 48.5%) were retransferred due to the
unavailability of medical resources including general ward beds (27.0%), intensive care unit
(ICU) beds (3.1%), and operation rooms (18.4%). A total 0f 17,195 adult patients (28.9%) were
also retransferred due to the unavailability of medical resources including general ward beds
(15.8%), ICU beds (4.0%), and operations room (9.1%).

For pediatric patients, the proportion of transfers due to the unavailability of operation rooms
increased by 77.9% in the single-transfer group, from 11.3% in 2016 to 20.1% in 2018, and by
47.0% in the double-transfer group, from 14.9% in 2017 to 21.9% in 2018 (Fig. 2A). For adult
patients, the proportion of transfers due to patients' requests decreased by approximately
20% in both groups, whereas the proportion of transfers due to the unavailability of medical
resources increased during the same period in both the groups (Fig. 2B).
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Table 2. ED utilization between the patients in the single-transfer and double-transfer groups

Characteristics Children < 18 years old Adults > 18 years old
Total Single-transfer Double-transfer Total Single-transfer Double-transfer
(n =19,616) (n =16,060) (n = 3,556) (n = 245,430) (n =185,939) (n = 59,498)
LOS at ED, min® 153.0 (81.0-277.0) 141.0 (74.0-262.0) 208.0 (126.0-337.0)  214.0 (119.0-421.0) 189.0 (107.0-360.0) 308.0 (177.0-773.0)
LOS at ED, hr?
<3 11,222 (57.2) 9,735 (60.6) 1,487 (41.8) 104,406 (42.5) 89,054 (47.9) 15,352 (25.8)
3-6 5,144 (26.9) 3,868 (24.1) 1,276 (35.9) 68,839 (28.1) 50,509 (27.2) 18,330 (30.8)
6-12 2,149 (10.9) 1,680 (10.5) 462 (13.0) 34,066 (13.9) 93,835 (12.8) 10,231 (17.2)
12-24 938 (4.8) 650 (4.0) 288 (8.1) 925,095 (10.2) 15,092 (8.1) 10,003 (16.8)
>94 167 (0.9) 195 (0.8) 49 (1.9) 13,003 (5.3) 7,421 (4.0) 5,582 (9.4)
Type of medical institution to
transfer
Specialty acute care hospital 9,649 (49.2) 8,187 (51.0) 1,462 (41.4) 78,637 (32.0) 66,474 (35.8) 12,163 (20.4)
General hospital 59,395 (30.3) 4,822 (30.0) 1,117 (31.4) 89,053 (36.3) 68,555 (36.9) 20,498 (34.5)
Community hospital 2,991 (15.2) 2,917 (13.8) 774 (21.8) 65,320 (26.6) 41,039 (22.1) 924,981 (40.8)
Local clinic/others 1,037 (5.3) 834 (5.92) 203 (5.7) 12,420 (5.1) 9,864 (5.3) 2,556 (4.3)
Reason for transfer-out
Unavailability of GW beds 3,418 (17.4) 92,459 (15.3) 959 (27.0) 392,487 (13.2) 923,073 (12.4) 9,414 (15.8)
Unavailability of ICU beds 519 (2.6) 408 (2.5) 11 (3.1) 11,210 (4.6) 8,850 (4.8) 2,360 (4.0)
Unavailability of operation rooms 3,111 (15.9) 2,456 (15.3) 655 (18.4) 26,091 (10.6) 20,670 (11.1) 5,421 (9.1)
Need for higher level of care 4,126 (21.0) 3,826 (23.8) 300 (8.4) 41,197 (16.8) 37,804 (20.3) 3,393 (5.7)
Need for lower-level of care 495 (2.2) 330 (2.1) 95 (2.7) 13,523 (5.5) 9,362 (5.0) 4,161 (7.0)
Need for admission to long-term 19 (0.1) 13 (0.1) 6(0.2) 7,264 (3.0) 2,301 (1.2) 4,963 (8.3)
care facility
Patients' request 6,870 (35.0) 5,659 (35.2) 1,211 (34.1) 104,206 (42.5) 77,214 (41.5) 26,992 (45.4)
Others 1,128 (5.8) 909 (5.7) 219 (6.2) 9,452 (3.9) 6,658 (3.6) 9,794 (4.7)

LOS is presented as median with interquartile ranges and categorical variables are presented as numbers (percentage). All the variables showed significant
differences with P value < 0.001.

ED = emergency department, GW = general ward, ICU = intensive care unit, LOS = length of stay.

2Length of emergency department stay was not calculated for 3 and 21 patients in the child and adult cohorts, respectively.

A B

100 100 -
H = E g E = .--II

80 80 - I
60 60 -

404 40
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2016 2017 2018 2016 2017 2018 2016 2017 2018 2016 2017 2018
Single-transfer group Double-transfer group Single-transfer group Double-transfer group
in child patients in child patients in child patients in child patients
W Patient's request M Unavailability —® Unavailability —m Unavailability Need for higher m Need for lower ® Others

of GW beds of ICU beds of operation rooms level of care level of care

Fig. 2. The temporal changes in the reasons for transfer among the patients in single-transfer and double-transfer groups in South Korea between 2016 and 2018:
(A) pediatric patients and (B) adult patients.
GW = general ward, ICU = intensive care unit.

ED diagnoses of the transferred patients

The ED diagnoses at discharge were classified according to the KCD-7 codes (Table 3). The
pediatric patients who presented with injury or poisoning (27.1%), unclassified symptoms
(20.4%), and diseases of the digestive system (13.6%) accounted for a major proportion of
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Table 3. Classifications of emergency department diagnoses according to Korean Standard Classification of Diseases, 7th revision

Discharge diagnosis classification code

Pediatric
patients
(n=19,616)

Discharge diagnosis classification code

Adult
patients
(n = 245,430)

Injury, poisoning, or certain other consequences of external cau
Symptoms, signs, or clinical findings, not elsewhere classified
Diseases of the digestive system

Diseases of the respiratory system

Certain infectious or parasitic diseases

Diseases of the nervous system

Diseases of the genitourinary system

Diseases of the circulatory system

Certain conditions originating in the perinatal period

Mental, behavioral, or neurodevelopmental disorders
Neoplasms

Endocrine, nutritional, or metabolic diseases

Diseases of the blood or blood-forming organs/immune system
Developmental anomalies

Diseases of the musculoskeletal system or connective tissue
Diseases of the skin

Factors influencing health status or contact with health services
Diseases of the ear or the mastoid process

Codes for special purposes or missing

Diseases of the visual system

External causes of morbidity or mortality

Pregnancy, childbirth, or puerperium

ses
3,999 (20.4) Diseases of the circulatory system
2,660 (13.6) Diseases of the digestive system
2,114 (10.8) Symptoms, signs or clinical findings, not elsewhere classified
1,728 (8.8) Neoplasms
853 (4.3) Diseases of the respiratory system
632 (3.2) Diseases of the genitourinary system
452 (2.3) Certain infectious or parasitic diseases
369 (1.9) Mental, behavioral, or neurodevelopmental disorders
236 (1.2) Endocrine, nutritional, or metabolic diseases
295 (1.1)  Diseases of the musculoskeletal system or connective tissue
2922 (1.1)  Diseases of the nervous system
176 (0.9) Diseases of the blood or blood-forming organs/immune system
164 (0.8) Diseases of the skin
162 (0.8) Factors influencing health status or contact with health services
97 (0.5) Pregnancy, childbirth, or puerperium
80 (0.4) Codes for special purposes or missing codes
43 (0.2) Diseases of the ear or the mastoid process
43 (0.2) Diseases of the visual system
27 (0.1) Developmental anomalies
11(0.1) External causes of morbidity or mortality
1(0.0) Certain conditions originating in the perinatal period

5,322 (27.1) Injury, poisoning, or certain other consequences of external causes

71,113 (29.0)
34,755 (14.2)
32,684 (13.4)
98,984 (11.5)
19,996 (8.1)

17,416 (7.1)
10,339 (4.9)

5,713 (2.3)

5,947 (2.1)

5,019 (2.0)

4,097 (1.7)

3,721 (1.5)

1,934 (0.8)

1,348 (0.5)

1,248 (0.5)

695 (0.3)
539 (0.2)
396 (0.2)
338 (0.1)
165 (0.1)
139 (0.1)

64 (0.0)

Table 4. Most common emergency department diagnoses in patients in the single-transfer and double-transfer groups

Diagnosis Children <18 years old Diagnosis Adults > 18 years old
Total Single-transfer Double-transfer Total Single-transfer Double-transfer

(n=19,616) (n=16,060) (n = 3,556) (n=245,430)  (n=185,932) (n = 59,498)
Seizure 1,655(8.4) 1,570 (9.8) 85 (2.4) Cancer-related problems 921,545 (8.8) 15,621 (8.4) 5,924 (10.0)
Acute gastroenteritis 1,233 (6.3) 1,025 (6.4) 208 (5.8) Traumatic intracranial 11,066 (4.5) 9,006 (4.8) 2,060 (3.5)

hemorrhage

Acute upper respiratory 733 (3.7) 644 (4.0) 89 (2.5) Pneumonia 10,334 (4.2) 5,948 (3.2) 4,386 (7.4)
infection
Traumatic intracranial 648 (3.3) 591 (3.7) 57 (1.6) Non-traumatic intracranial 9,963 (4.1) 8,141 (4.4) 1,822 (3.1)
hemorrhage hemorrhage
Pneumonia 639 (3.3) 591 (3.7) 57 (1.6) Femur fracture 7,154 (2.9) 5,572 (3.0) 1,582 (2.7)
Sepsis 372 (1.9) 308 (1.9) 64 (1.8) Ischemic stroke 6,693 (2.7) 5,324 (2.9) 1,369 (2.3)
Foreign body in the 357 (1.8) 319 (2.0) 38 (1.1) Poisoning 4,581 (1.9) 4,026 (2.2) 555 (0.9)
alimentary tract
Poisoning 254 (1.3) 238 (1.5) 16 (0.4) Acute gastroenteritis 4,416 (1.8) 3,272 (1.8) 1,144 (1.9)
Femur fracture 216 (1.1) 185 (1.2) 31(0.9) Acute myocardial infarction 4,168 (1.7) 3,490 (1.9) 678 (1.1)
Cancer-related problems 165 (0.8) 108 (0.7) 57 (1.6) Electrolyte imbalance 3,054 (1.2) 2,273 (1.2) 781 (1.3)

the groups. For adult patients, injury or poisoning (29.0%) was the most prevalent diagnosis,
followed by diseases of the circulatory system (14.2%) and the digestive system (13.4%). The
10 top ED diagnoses are presented in Table 4. The most common ED diagnosis in pediatrics
was seizures (9.8%), followed by acute gastroenteritis (6.4%) and acute upper respiratory
infection (4.0%) in the single-transfer group; it was acute gastroenteritis (5.8%), followed by
acute upper respiratory infection (2.5%) and seizures (2.4%) in the double-transfer group. The
most common ED diagnosis was cancer-related problems for adult patients in both single-
transfer (8.4%) and double-transfer (10.0%) groups. Traumatic intracranial hemorrhage
(4.8%) and non-traumatic intracranial hemorrhage (4.4%) were the second and third most

common diagnoses for adult patients in the single-transfer group, whereas pneumonia (7.4%)

was the second most common diagnosis for those in the double-transfer group.
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DISCUSSION

This population-based study in South Korea found that more than 1 in 6 transferred
pediatric patients (18.1%) and approximately 1in 4 transferred adult patients (24.2%) were
retransferred from EDs to other EDs. The patients in the double-transfer group stayed in
the EDs for long durations, with 1in 10 pediatric patients (9.3%) and 1 in 4 adult patients
(26.2%) staying for more than 12 hours in the ED. Patient request was the most common
reason for transfer in both single-transfer and double-transfer groups, but unavailability of
medical resources, including general ward beds (pediatric patients, 27.0%; adult patients,
15.8%), ICU beds (pediatric patients, 3.1%; adult patients, 4.0%), and operation rooms
(pediatric patients, 18.4%; adult patients, 9.1%), were other common reasons for double
transfers. Medical diseases such as cancer-related problems (10.0%) and pneumonia (7.4%)
were the top two ED diagnoses in adult patients in the double-transfer group.

ED transfers should be conducted carefully, considering the increased risks and costs. The gaps
in communication and coordination during the transfers would lead to treatment delays and
even dire consequences. In our study, 2.1% (n = 265,046) of the patients who presented to high-
level EDs underwent IHTs, and this figure is nearly similar to the rate of IHTs in the US (1.5-
1.8%).4:19 However, the double-transfer patients accounted for over 20% of all the transferred
patients in our study, and this figure was approximately 10-fold higher than the proportion
reported in a previous study about IHT in patients with sepsis and septic shock in the US.20

Double transfers occurred approximately 1.5-fold more frequently than single transfers

in Level 1 EDs, and the patients in the double-transfer group were usually transferred

to lower-level EDs. The data suggest that the patients in the double-transfer group were
unnecessarily transferred the second time from EDs in high-level hospitals and that
inappropriate transfer decisions were made at the time of the first hospital transfer, which
could have been prevented.20 Additionally, our study demonstrated that patient request

was the most common reason for transfer. Although the reason for the transfer could be
recorded differently depending on the physician on duty or the hospital's policy, such a high
proportion implied that inappropriate decision-making was prevalent.

The transfer of patients in need of specialized services was relatively low in our cohort,
accounting for approximately 20% in the single-transfer group and less than 10% in the
double-transfer group. Transfer for specialized care for specific medical conditions such

as trauma, poisoning, and myocardial infarction is unavoidable, and timely transfer in

such medical conditions can improve the outcomes.20-23 Consistent with previous studies,
injuries and poisonings were the most prevalent ED diagnoses in our study.21,22 Traumatic
intracranial hemorrhage, poisoning, and femur fracture were the major diseases in

both pediatric and adult patients, but double-transfer occurred more frequently in adult
groups. We hypothesized that the involvement of specialized specialists, such as pediatric
neurosurgeons, pediatric orthopedic surgeons, and pediatric general surgeons, and the high
risk of medical malpractice lawsuits on post-transfer outcomes in pediatric patients enhance
the scope for appropriate transfers. Moreover, these patterns implied that the development
and establishment of regional networks can improve the transfer practices and, ultimately,
the optimization of medical resources.2!

Our study highlights that unavailability of medical resources was the major reason for
transfers in the double-transfer group, meaning inappropriate transfers could cause harm
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in these patients. There should be seamless communication and coordination between

the ED physicians who decide to transfer the patients and those who receive the patients

to prevent redundant transfers.? The low absolute number and proportion of transferred
patients, especially those who underwent double transfers among the total patients in the ED
suggests that IHT is not an urgent problem, but such transfers can burden not only the ED

or emergency medical systems because of potential medical errors and depletion of available
resources but also the patients and national insurance systems at large because of increased
costs.21 Therefore, policymakers and planners who design health systems should focus on these
subgroups and consider systematic interventions to improve IHT strategies for ED admission.

The NEDIS was established in 2003 to improve the quality of the national emergency medical
care system. The NEMC analyzed the NEDIS data, including the status of ED use, the
proportion of urgent patients, and their outcome, stratified by regions to establish national and
regional emergency medical system implementation plans and to identify the shortcomings of
the emergency medical systems. However, some revisions in the NEDIS data-sharing protocol
would provide valuable information to emergency physicians, investigators, and policymakers.
For instance, the investigators cannot determine the ED use pattern at the patient level.
Although the NEDIS collected and managed the information, it did not provide the specific
hospital information about where the patient was transferred to or from and about specific
procedures such as embolization and endoscopic interventions during the ED stay.

This study has several limitations. First, the NEDIS data did not provide patient's details

in a serial order regarding the information of the first medical facilities and post-transfer
outcomes. We could not differentiate between the patients who underwent double-transfer
and multiple transfers or determine the reason for the first-transfer in the double-transfer
group. The possibility of overlap between single- and double-transfer groups should

be acknowledged because some patients in the single-transfer group could have been
transferred to another hospital, i.e., double-transfer. Furthermore, duplications of cases

in the double-transfer group are also possible when they underwent multiple transfers.
Moreover, we could not determine whether double-transfer was associated with worse
outcomes or higher medical costs than single-transfer. Second, we could not analyze

the interventions or procedures in the ED, which could lead to the overestimation of
inappropriate transfers, i.e., transfers due to the unavailability of medical resources. For
instance, the patients with cancer at long-term care facilities accidentally remove their
percutaneous tubes for ascites drainage and are transferred for a reinsertion of the tube. After
the tube insertion in the ED, they are retransferred to a long-term care facility. Such cases
could contribute to the high proportion of cancer-related problems (10%) in adult patients
in the double-transfer group. Third, we used the primary diagnosis code at ED discharge.
However, the diagnosis codes do not reflect the severity of the illness and the coding
sequences have inter- and intra-rater variability among hospitals and physicians. Finally, our
study used the national data of South Korea, and the utilization patterns of EDs vary across
countries and healthcare systems. We did not include the patients who presented to Level
III local emergency medical institutes owing to missing data. However, the predominant
disease in patients who underwent IHTs showed similarities with previous studies from other
countries and suggest the generalizability of the characteristics among these patients.8:21

In summary, this nationwide cohort study highlights that approximately 1 in 4 patients

(23.8%) who were transferred from the ED to other medical facilities underwent double-
transfer. Patient's request and unavailability of medical resources were the two most common
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reasons for transfer. Emergency physicians who would transfer and receive the patients
should communicate and coordinate. In addition to the improvement in clinical practices,
some specific interventions for transfer decision-making process at EDs, such as enhanced
regionalization of specialty care hospitals, standardization of transfer guidelines, and
limited telemedicine applications, should also be considered by the committee of emergency
physicians and policymakers.

REFERENCES

1. Siegel B. The emergency department: rethinking the safety net for the safety net. Health Aff (Millwood)
2004;23 Suppl Web Exclusives:W4-146-8.
PUBMED | CROSSREF

2. Mueller SK, ZhengJ, Orav EJ, Schnipper JL. Rates, predictors and variability of interhospital transfers: a
national evaluation. | Hosp Med 2017;12(6):435-42.
PUBMED | CROSSREF

3. Mohr NM, Wessman BT, Bassin B, Elie-Turenne MC, Ellender T, Emlet LL, et al. Boarding of critically ill
patients in the emergency department. Crit Care Med 2020;48(8):1180-7.
PUBMED | CROSSREF

4. Kindermann DR, Mutter RL, Cartwright-Smith L, Rosenbaum S, Pines JM. Admit or transfer? The role
of insurance in high-transfer-rate medical conditions in the emergency department. Ann Emerg Med
2014;63(5):561-571.€8.

PUBMED | CROSSREF

5. Cassan S, Rata M, Vallenet C, Fromage P, Champly F, Broin P, et al. Early inter-hospital transfer of patients
with myocardial infarction without a doctor, paramedic or nurse on board: results from a French regional
emergency care network. BMC Emerg Med 2019;19(1):60.

PUBMED | CROSSREF

6. Iwashyna TJ, Kahn JM, Hayward RA, Nallamothu BK. Interhospital transfers among Medicare
beneficiaries admitted for acute myocardial infarction at nonrevascularization hospitals. Circ Cardiovasc
Qual Outcomes 2010;3(5):468-75.

PUBMED | CROSSREF

7. Hernandez-Boussard T, Davies S, McDonald K, Wang NE. Interhospital facility transfers in the United
States: a nationwide outcomes study. J Patient Saf 2017;13(4):187-91.
PUBMED | CROSSREF
8. Mueller S, Zheng]J, Orav EJ, Schnipper JL. Inter-hospital transfer and patient outcomes: a retrospective
cohort study. BMJ Qual Saf2019;28(11):el.
PUBMED | CROSSREF
9. FanR, Zhao M, Peng X. Differentiating inter-hospital transfer types: varied impacts on LOS and
destination choices. Acad Manag Proc 2019;2019.
CROSSREF
10. Bosk EA, Veinot T, Iwashyna TJ. Which patients and where: a qualitative study of patient transfers from
community hospitals. Med Care 2011;49(6):592-8.
PUBMED | CROSSREF
11. Mohr NM, Harland KK, Shane DM, Ahmed A, Fuller BM, Torner JC. Inter-hospital transfer is associated
with increased mortality and costs in severe sepsis and septic shock: an instrumental variables approach.
J Crit Care 2016;36:187-94.
PUBMED | CROSSREF
12. Golestanian E, Scruggs JE, Gangnon RE, Mak RP, Wood KE. Effect of interhospital transfer on resource
utilization and outcomes at a tertiary care referral center. Crit Care Med 2007;35(6):1470-6.
PUBMED | CROSSREF
13. Sokol-Hessner L, White AA, Davis KF, Herzig S], Hohmann SF. Interhospital transfer patients discharged by
academic hospitalists and general internists: Characteristics and outcomes. ] Hosp Med 2016;11(4):245-50.
PUBMED | CROSSREF
14. National Emergency Medical Center (KR). Statistical yearbook of emergency medical service, 2019.
https://www.e-gen.or.kr/nemc/statistics_annual_report.do. Updated 2019. Accessed December 10, 2020.

15. Khang YH, Lee SI. Health inequalities policy in Korea: current status and future challenges. | Korean Med
Sci2012;27 Suppl:S33-40.
PUBMED | CROSSREF

https://doi.org/10.3346/jkms.2021.36.172 10/M


http://www.ncbi.nlm.nih.gov/pubmed/15451988
https://doi.org/10.1377/hlthaff.W4.146
http://www.ncbi.nlm.nih.gov/pubmed/28574533
https://doi.org/10.12788/jhm.2747
http://www.ncbi.nlm.nih.gov/pubmed/32697489
https://doi.org/10.1097/CCM.0000000000004385
http://www.ncbi.nlm.nih.gov/pubmed/24342815
https://doi.org/10.1016/j.annemergmed.2013.11.019
http://www.ncbi.nlm.nih.gov/pubmed/31660873
https://doi.org/10.1186/s12873-019-0280-z
http://www.ncbi.nlm.nih.gov/pubmed/20682917
https://doi.org/10.1161/CIRCOUTCOMES.110.957993
http://www.ncbi.nlm.nih.gov/pubmed/25397857
https://doi.org/10.1097/PTS.0000000000000148
http://www.ncbi.nlm.nih.gov/pubmed/30257883
https://doi.org/10.1136/bmjqs-2018-008087
https://doi.org/10.5465/AMBPP.2019.170
http://www.ncbi.nlm.nih.gov/pubmed/21430581
https://doi.org/10.1097/MLR.0b013e31820fb71b
http://www.ncbi.nlm.nih.gov/pubmed/27546770
https://doi.org/10.1016/j.jcrc.2016.07.016
http://www.ncbi.nlm.nih.gov/pubmed/17440423
https://doi.org/10.1097/01.CCM.0000265741.16192.D9
http://www.ncbi.nlm.nih.gov/pubmed/26588825
https://doi.org/10.1002/jhm.2515
http://www.ncbi.nlm.nih.gov/pubmed/22661869
https://doi.org/10.3346/jkms.2012.27.S.S33

Inter-hospital Transfers in ED

JKMS

16.

17.

18.

19.

20.

21.

22.

23.

Statistics Korea. Korean Standard Classification of Diseases, 7th Revision (KCD-7). http://kssc.kostat.
go.kr/ksscNew_web/kssc/common/selectIntroduce.do?gubun=2&bbsId=kcd_ug#. Updated 2020.
Accessed December 10, 2020.

Kim YJ, Seo DW, Kim WY. Types of cancer and outcomes in patients with cancer requiring admission
from the emergency department: a nationwide, population-based study, 2016-2017. Cancer. Forthcoming
2021. DOI: 10.1002/cncr.33534.

PUBMED | CROSSREF

ParkJ, Choi H, Kang B, Kim C, Kang H, Lim T. A nationwide survey of Korean emergency department
triage systems and scales; A first step towards reform of the emergency medical service system. ] Korean
Soc Emerg Med 2014;25(5):499-508.

Nacht J, Macht M, Ginde AA. Interhospital transfers from U.S. emergency departments: implications for
resource utilization, patient safety, and regionalization. Acad Emerg Med 2013;20(9):888-93.

PUBMED | CROSSREF

Arulraja MD, Swanson MB, Mohr NM. Double inter-hospital transfer in Sepsis patients presenting to the
ED does not worsen mortality compared to single inter-hospital transfer. J Crit Care 2020;56:49-57.
PUBMED | CROSSREF

Mohr NM, Harland KK, Shane DM, Miller SL, Torner JC. Potentially avoidable pediatric interfacility
transfer is a costly burden for rural families: a cohort study. Acad Emerg Med 2016;23(8):885-94.

PUBMED | CROSSREF

MacKenzie EJ, Rivara FP, Jurkovich GJ, Nathens AB, Frey KP, Egleston BL, et al. A national evaluation of
the effect of trauma-center care on mortality. N Engl | Med 2006;354(4):366-78.

PUBMED | CROSSREF

Concannon TW, Nelson J, Goetz ], Griffith JL. A percutaneous coronary intervention lab in every hospital?
Circ Cardiovasc Qual Outcomes 2012;5(1):14-20.

PUBMED | CROSSREF

https://jkms.org https://doi.org/10.3346/jkms.2021.36.172 11/M


http://www.ncbi.nlm.nih.gov/pubmed/33740270
https://doi.org/10.1002/cncr.33534
http://www.ncbi.nlm.nih.gov/pubmed/24033705
https://doi.org/10.1111/acem.12209
http://www.ncbi.nlm.nih.gov/pubmed/31837601
https://doi.org/10.1016/j.jcrc.2019.11.018
http://www.ncbi.nlm.nih.gov/pubmed/27018337
https://doi.org/10.1111/acem.12972
http://www.ncbi.nlm.nih.gov/pubmed/16436768
https://doi.org/10.1056/NEJMsa052049
http://www.ncbi.nlm.nih.gov/pubmed/22147882
https://doi.org/10.1161/CIRCOUTCOMES.111.963868

	The Prevalence and Emergency Department Utilization of Patients Who Underwent Single and Double Inter-hospital Transfers in the Emergency Department: a Nationwide Population-based Study in Korea, 2016–2018
	INTRODUCTION
	METHODS
	Data collection
	Statistical analysis
	Ethics statement

	RESULTS
	Characteristics of the transferred patients
	ED utilization patterns of the transferred patients
	ED diagnoses of the transferred patients

	DISCUSSION
	REFERENCES


