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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 of 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.1 
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.2,3 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.5-7 The potential 
risks of IHT are disruption of care, miscommunication among medical providers, and 
missing medical information.7,8 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.7,8,11-13 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 2016–2018 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.14 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 
II, local emergency medical centers; and Level III, local emergency medical institutes. A total 
of 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.14 Especially, Level I and II emergency medical centers 
(153 of 401, 38.2%) are obligated to enter specific and reliable clinical data with a low rate of 
missing data.14 The statistical yearbook of emergency medical service by the NEMC also used 
the data from Level I and II emergency medical centers.

All the patients admitted to the high-level EDs, defined as Level I 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.15 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 (C00–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 χ2 test for categorical variables. Two-
sided P values < 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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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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All patients presented to high-level ED
between 2016 and 2018

(n = 12,605,174)

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

(n = 265,046)

Single transfer group
(n = 16,060)

Double-transfer group
(n = 3,556)

Pediatric (age < 18 years old) patients
(n = 19,616)

Adult (age ≥ 18 years old) patients
(n = 245,430)

Single transfer group
(n = 185,932)

Double-transfer group
(n = 59,498)

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



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 of 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 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  
(n = 19,616)

Single-transfer  
(n = 16,060)

Double-transfer  
(n = 3,556)

P value Total  
(n = 245,430)

Single-transfer 
(n = 185,932)

Double-transfer  
(n = 59,498)

P value

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 < 1 yr or ≥ 75 yr 6,055 (30.9) 4,961 (30.9) 1,094 (30.8) 0.883 72,334 (29.5) 48,501 (26.1) 23,833 (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) 27,579 (46.4)

Insurance type < 0.001 < 0.001
National 17,580 (89.6) 14,273 (88.9) 3,307 (93.0) 199,205 (81.2) 149,999 (80.7) 49,206 (82.7)
Government-
sponsored

582 (3.0) 481 (3.0) 101 (2.8) 21,550 (8.8) 14,589 (7.8) 6,961 (11.7)

Private 1,097 (5.6) 992 (6.2) 105 (3.0) 18,221 (7.4) 15,992 (8.6) 2,229 (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) 82 (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 223 (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) 225 (1.4) 22 (0.6) 1,719 (0.7) 1,511 (0.8) 208 (0.3)

Emergency medical 
center level

< 0.001 < 0.001

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) 32,929 (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.



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 2. ED utilization between the patients in the single-transfer and double-transfer groups
Characteristics Children < 18 years old Adults ≥ 18 years old

Total  
(n = 19,616)

Single-transfer  
(n = 16,060)

Double-transfer  
(n = 3,556)

Total  
(n = 245,430)

Single-transfer  
(n = 185,932)

Double-transfer  
(n = 59,498)

LOS at ED, mina 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, hra

< 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 (26.2) 3,868 (24.1) 1,276 (35.9) 68,839 (28.1) 50,509 (27.2) 18,330 (30.8)
6–12 2,142 (10.9) 1,680 (10.5) 462 (13.0) 34,066 (13.9) 23,835 (12.8) 10,231 (17.2)
12–24 938 (4.8) 650 (4.0) 288 (8.1) 25,095 (10.2) 15,092 (8.1) 10,003 (16.8)
≥ 24 167 (0.9) 125 (0.8) 42 (1.2) 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) 2,217 (13.8) 774 (21.8) 65,320 (26.6) 41,039 (22.1) 24,281 (40.8)
Local clinic/others 1,037 (5.3) 834 (5.2) 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) 2,459 (15.3) 959 (27.0) 32,487 (13.2) 23,073 (12.4) 9,414 (15.8)
Unavailability of ICU beds 519 (2.6) 408 (2.5) 111 (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 425 (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 
care facility

19 (0.1) 13 (0.1) 6 (0.2) 7,264 (3.0) 2,301 (1.2) 4,963 (8.3)

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) 2,794 (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.
aLength of emergency department stay was not calculated for 3 and 21 patients in the child and adult cohorts, respectively.
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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.



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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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 causes 5,322 (27.1) Injury, poisoning, or certain other consequences of external causes 71,113 (29.0)
Symptoms, signs, or clinical findings, not elsewhere classified 3,999 (20.4) Diseases of the circulatory system 34,755 (14.2)
Diseases of the digestive system 2,660 (13.6) Diseases of the digestive system 32,684 (13.4)
Diseases of the respiratory system 2,114 (10.8) Symptoms, signs or clinical findings, not elsewhere classified 28,284 (11.5)
Certain infectious or parasitic diseases 1,728 (8.8) Neoplasms 19,996 (8.1)
Diseases of the nervous system 853 (4.3) Diseases of the respiratory system 17,416 (7.1)
Diseases of the genitourinary system 632 (3.2) Diseases of the genitourinary system 10,339 (4.2)
Diseases of the circulatory system 452 (2.3) Certain infectious or parasitic diseases 5,713 (2.3)
Certain conditions originating in the perinatal period 369 (1.9) Mental, behavioral, or neurodevelopmental disorders 5,247 (2.1)
Mental, behavioral, or neurodevelopmental disorders 236 (1.2) Endocrine, nutritional, or metabolic diseases 5,019 (2.0)
Neoplasms 225 (1.1) Diseases of the musculoskeletal system or connective tissue 4,097 (1.7)
Endocrine, nutritional, or metabolic diseases 222 (1.1) Diseases of the nervous system 3,721 (1.5)
Diseases of the blood or blood-forming organs/immune system 176 (0.9) Diseases of the blood or blood-forming organs/immune system 1,934 (0.8)
Developmental anomalies 164 (0.8) Diseases of the skin 1,348 (0.5)
Diseases of the musculoskeletal system or connective tissue 162 (0.8) Factors influencing health status or contact with health services 1,248 (0.5)
Diseases of the skin 97 (0.5) Pregnancy, childbirth, or puerperium 695 (0.3)
Factors influencing health status or contact with health services 80 (0.4) Codes for special purposes or missing codes 539 (0.2)
Diseases of the ear or the mastoid process 43 (0.2) Diseases of the ear or the mastoid process 396 (0.2)
Codes for special purposes or missing 43 (0.2) Diseases of the visual system 338 (0.1)
Diseases of the visual system 27 (0.1) Developmental anomalies 165 (0.1)
External causes of morbidity or mortality 11 (0.1) External causes of morbidity or mortality 139 (0.1)
Pregnancy, childbirth, or puerperium 1 (0.0) Certain conditions originating in the perinatal period 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  
(n = 19,616)

Single-transfer  
(n = 16,060)

Double-transfer  
(n = 3,556)

Total  
(n = 245,430)

Single-transfer  
(n = 185,932)

Double-transfer  
(n = 59,498)

Seizure 1,655 (8.4) 1,570 (9.8) 85 (2.4) Cancer-related problems 21,545 (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 

hemorrhage
11,066 (4.5) 9,006 (4.8) 2,060 (3.5)

Acute upper respiratory 
infection

733 (3.7) 644 (4.0) 89 (2.5) Pneumonia 10,334 (4.2) 5,948 (3.2) 4,386 (7.4)

Traumatic intracranial 
hemorrhage

648 (3.3) 591 (3.7) 57 (1.6) Non-traumatic intracranial 
hemorrhage

9,963 (4.1) 8,141 (4.4) 1,822 (3.1)

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 
alimentary tract

357 (1.8) 319 (2.0) 38 (1.1) Poisoning 4,581 (1.9) 4,026 (2.2) 555 (0.9)

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)



DISCUSSION

This population-based study in South Korea found that more than 1 in 6 transferred 
pediatric patients (18.1%) and approximately 1 in 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 1 in 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.21

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.9 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.
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