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The Korean government initiated a plan to designate and establish Regional Trauma Centers to reduce the preventable
trauma death rate to <20% so as to be on par with advanced countries by 2020. This initiative was undertaken because the
reported preventable trauma death rate was close to 40% in South Korea from 1997 to 2009. This review aimed to provide
an overview of these Regional Trauma Centers and discuss further development of the trauma care system to assess its
performance. As of September 2021, 15 Regional Trauma Centers had been established through a metropolitan-based
designation process. Each center has been equipped with Level-| facilities. These Regional Trauma Centers have had 2
positive effects; namely, an increase in the number of severely injured patients attending these centers and a decrease in
the national preventable trauma death rate from 30.5% in 2015 to 19.9% in 2017. The establishment of Regional Trauma
Centers can lead to improved performance, maximal efficiency, and reduction of preventable deaths in trauma patients.
They can also play a key role in prehospital triage and transportation in the trauma care system.

[Ann Surg Treat Res 2023;104(2):61-70]
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INTRODUCTION

Trauma is a leading cause of morbidity and mortality in
people aged <40 years in many countries [1]. According to the
Korean 2018 Statistics Korea mortality report, traumatic injuries
were the third highest cause of death, accounting for 9.2%
of total deaths [2,3]. A higher prevalence of trauma has been
reported in younger people, affecting twice as many men as
women [2-4]. The preventable trauma death rate in South Korea
is reportedly higher than that in other developed countries,
despite declining from 40.5% in 1997 to 39.6% in 2003, 35.3% in
2009, and 30.5% in 2015 [5-7]. Trauma can be prevented through
proactive interventions addressing environmental, equipment,

behavioral, and individual risk factors in the public domain
[8]. To intervene, the Korean government initiated a plan to
design and establish Regional Trauma Centers to reduce the
preventable death rate to <20% so as to be on a par with high-
income countries by 2020 [9-11].

The Korean government introduced a health insurance
system in 1963 and gradually expanded coverage, unifying
multiple insurers to provide National Health Insurance (NHI) for
universal population coverage in 1989 [12,13]. Simultaneously,
healthcare delivery was reorganized into a 3-tier system to
improve accessibility, equality, and availability of healthcare
services and to meet the population's health needs, which
included a primary level involving clinics, a secondary level
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involving hospitals and specialist services, and a tertiary level
involving university hospitals [14]. However, despite having
an Emergency Medical Service (EMS) system in place [15], no
optimal care model exists for patients with severe trauma.

An effective trauma care system can be expected to ensure
that the right patient receives the right level of care at the
right hospital at the right time [16,17]. Maintaining a trauma
care system is essential from the prehospital setting through
to the rehabilitation process, with a multidisciplinary team
required for continuous care [18]. A trauma center forms the
basis of an integrated, coordinated, and inclusive trauma
system. Considering the importance of trauma care facilities,
the Korean government recognized that the trauma care system
required financial support and a plan was initiated to designate
and establish Regional Trauma Centers in 2012, which involved
equipping these Regional Trauma Centers in accordance with
American-identified Level 1 requirements, as well as provide
comprehensive care, education and training, innovative
research, and community programs. By September 2021, 15
Level-1 Regional Trauma Centers had been established through
a metropolitan-based designation process in South Korea. This
study aimed to provide an overview of these Regional Trauma
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Fig. 1. Designated Regional Trauma Centers.

Centers and to discuss further development of the system to
assess their performance.

INTRODUCTION AND DEVELOPMENT OF
REGIONAL TRAUMA CENTERS

The Emergency Medical Service in South Korea
Despite the NHI and a tiered healthcare delivery system,

EMSs remain underutilized [19]. According to the EMS Act, the
EMS system was created as a special law, enforced by statute on
January 1, 1995. The law guaranteed the EMS fee schedule and
covered EMS management, first aid, and emergency care and
transportation [15,20]. An aging population, climate change,
and the risk of unexpected disasters or fatal accidents have
increased the probability of injuries or emergencies [21]. Since
2000, the EMS fee schedule has been amended and developed
to cover EMS costs [20] to ensure a well-functioning EMS.

Designation and establishment of Regional Trauma

Centers
In South Korea, the preventable in-hospital trauma death

rate has been reported to be higher than the range of 5% to
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10% in other developed countries [22]. Moreover, trauma is
the leading cause of hospital utilization in all age groups [3].
In terms of medical service access, the absence of effective
regional trauma settings has meant that patients who were
severely injured could not access appropriate treatment [23].
Therefore, in the 2008-2009 period, the Ministry of Health
and Welfare (MOHW) announced a project to build trauma-
specific centers and designated 35 centers across South Korea.
However, these centers could not provide definitive treatment
for trauma patients owing to a lack of specialists and other
shortages [49,24]. An analysis of 2007 Emergency Department
data indicated that the national preventable trauma death
rate was 2.5%, while the regions of Seoul and Jeollabuk-do
had rates of 1.8% and 4.3%, respectively [22,25]. In terms of
patients with severe trauma, the rate was 5.8% for Seoul and
13.0% for Jeollabuk-do. These studies found that accessibility to
definitive treatment in the in-hospital phase and differences in
regional resource allocation for trauma care greatly affected the
preventable trauma death rate.

Due to the importance of an effective national trauma care
system, the Korean government divided the country into 5 large
regions according to whether resources met population and
accessibility needs, and designated 17 Regional Trauma Centers
based on national standards such as those promulgated by the
MOHW by 2017 (Fig. 1) [20]. Government-supported Regional
Trauma Centers, with appropriate staffing levels and adequate
equipment, were opened in order of designation. Currently, 15
Regional Trauma Centers have been established and play an
integral part in the healthcare delivery system in South Korea,
with the capacity to treat and rapidly transport patients who are
severely injured [15,26,27].

Financial support for the established Regional

Trauma Centers
An Emergency Medical Fund (EMF) was established in 1995,

based on Article 20 of the EMS Act. Initially, fund distribution
was limited to eligible EMS facilities to compensate for having
accepted emergency patients who did not make payments for
emergency care services in hospitals. The fund collection source
was then changed so that an amount equivalent to 20% of a
traffic penalty was used as an EMF under the Road Traffic Act
[9,28]. When the region-based trauma-specific center program
was initiated in 2010, the government reviewed the use of this
fund, ranging from 200 billion Korean won (KRW) to 240 billion
KRW (US dollar [USD] 16.7 million—20.0 million), to create an
advanced EMS system [9,28]. The government then announced
a financial plan for funding assistance to establish Regional
Trauma Centers by 2016, totaling 200 billion KRW (USD 16.7
million) [29]. Supporting new Regional Trauma Centers required
funding of 8 billion KRW for the initial investment and 2.3
billion KRW annually for operating expenses until November

2016 [9,24]. The financial support for operating expenses has
increased significantly owing to the expansion of the number
of centers opening and staffing requirements [24].

REGIONAL TRAUMA CENTERS' GENERAL
FEATURES

Facilities and equipment
Most Regional Trauma Centers have been established in

alliance with tertiary hospitals within the healthcare system.
To ensure effective operations, all designated Regional
Trauma Centers need to develop dedicated trauma facilities is
equipment available 24 hours a day, including a trauma bay for
initiation of assessment and resuscitation, 2 operating rooms
for trauma management, trauma interventional radiology,
a dedicated 20-bed trauma intensive care unit (ICU), and
a dedicated 40-bed trauma ward. Since this regulation is a
minimum standard, it can be operated differently for each
Regional Trauma Center if necessary. All trauma centers
must also have a patient monitoring system, drug infuser,
defibrillator, ventilator, operating table, and body temperature
controller for trauma patients. Other facilities and equipment
aspects of trauma centers may allow sharing with acute care
settings located in the designated trauma center. However, it
is recommended that the center be used primarily for severe
trauma patients [30].

Human resource commitment
Regional Trauma Centers are staffed by various medical

and ancillary professionals and each center includes a trauma
resuscitation team that promptly responds to the needs of
injured patients to improve the rate of preventive trauma death.
In South Korea, mechanisms have been developed to manage
trauma care human resources at the operational level. A full-
time trauma surgeon is dedicated to a single trauma center
and is available 24 hours a day, and a physician also works
at the center. Although the Korean Society of Traumatology
operates a training course for subspecialists in traumatology,
this certificate is not a mandatory requirement for working as
a trauma surgeon. Furthermore, a full-time trauma surgeon is
a member of the trauma resuscitation team, which includes
(1) an activation team that must be available in the trauma
resuscitation area within 10 minutes and comprises at least
2 general or thoracic surgeons, and an emergency medicine
physician, and (2) a back-up team that consists of the same
components as an activation team but is available in the
emergency room within 60 minutes [30].

Depending on the situation, more specialties could be
involved in the trauma resuscitation team [30]. Specifically, all
team members, including on-call specialists (anesthesiology,
radiology), should coordinate their interventions as defined by
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the guidelines, with 24-hour continuous and timely attendance
within 60 minutes, and an on-call schedule that must be
maintained. The trauma coordinator plays a role in registering
trauma patients and managing quality using trauma registry
data. Trauma program managers are involved in trauma care
and lead trauma programs.

QUALITY MANAGEMENT

Morbidity and Mortality Conferences and Quality

Assessment Committees
To manage trauma care quality, Regional Trauma Centers

must appoint Trauma Quality Assessment Committees (TOA
Committees), and Morbidity and Mortality Conferences (M&M
Conferences) should be held regularly. The trauma center
director, clinical department head, nursing department head,
and medical staff participate in the TOA Committee. Typically,
TOA Committees should evaluate all types of quality indicators,
including the process and time of care, prevention of medical
errors, improvement in adherence to medical guidelines, and
verification of trauma registry, and move forward with quality
improvement projects [30]. Conversely, M&M Conferences
involve a discussion of all deaths, complications, adverse events,
and errors, and provide opportunities to identify problems,
discuss solutions, and act accordingly. Through this process,
M&M Conferences can optimize effectiveness and improve the
quality of care [1,30].

Assessing Regional Trauma Centers
An assessment program for Regional Trauma Centers was

introduced in 2016 not only to establish sustainable quality
management systems to reduce mortality and disability among
trauma patients but also to maintain well-functioning trauma
centers. Regional Trauma Center assessment is conducted
every year, and the results are applied in relation to the
Trauma Fee, graded A, B, and C, according to quality conditions
[31]. The assessment includes a comprehensive evaluation
of 8 domains; namely, requirements, quality of care, quality
management, function, regional trauma system operating
leadership, monitoring, benefits or incentives, utilization, and
63 subindicators [31].

Korean Trauma Data Bank
A Korean Trauma Data Bank (KTDB) was established to

enhance the trauma care system by aggregating the national
trauma registry in 2013 [32]. A trauma registry is a disease-
specific data collection composed of a file of uniform data
elements that describe the injury event, prehospital information,
demographics (including sex, age, and residence), diagnosis,
and outcomes of treatment for injured patients who correspond
to S and T codes of Korean Standard Classification of Diseases

ver. 7 [32]. The goal of the KTDB is to apply nationally defined
standards for data collection and inform decision-makers about
a wide variety of issues that characterize the current state of
trauma care, including analysis, research, and monitoring.

Trauma fee schedule
The Korean healthcare system has used a fee-for-service

payment scheme for both inpatient and outpatient services
since the introduction of the health insurance program in 1977
[33]. In this context, Regional Trauma Centers have insisted
that the correct fee is subject to meeting the specific features
and clinical feasibility of the trauma service [34]. Thus, a fee
for trauma management has been set in accordance with the
process of trauma care, along with transportation, patient
assessment, and emergency operation hospital care since 2018
[34]. Moreover, all trauma fees have been graded according to
the result of quality assessment and are paid incentives that are
linked to the following levels: (1) level A is subject to an increase
of 10% from baseline; (2) level B is a baseline fee; and (3) level
C is subject to a 10% reduction from baseline [35]. Additionally,
there is another incentive for a trauma service provided by a
dedicated surgeon or physician [36].

ADVANTAGES OF THE PROJECT

The current status of establishing Regional Trauma

Centers
Of 17 Regional Trauma Centers that had been designated for

establishment in 5 large regions across South Korea from 2012
through 2017, 5 centers were established in the capital area
and Gangwon region, 5 centers in the Jeolla and Jeju region,
3 centers in the Chungcheong and Gyeongnam regions, and 2
centers in the Gyeongbuk region (Table 1) [24,34]. As of 2021,
initial trauma center planning has been completed in 15 of 17
designated Regional Trauma Centers. The National Medical
Center in the capital area and Gangwon region, designated
in 2012, are scheduled to open in 2023 and the Gyeongsang
National University Hospital in the Gyeongnam region,
designated in 2017, is being prepared for establishment. All 15
Regional Trauma Centers currently operating have dedicated
facilities, including resources such as an operating room, 2
resuscitation rooms, 6 observation rooms, an ICU, and general
beds for trauma care, according to administrative guidelines.
Several centers with a large number of patients are operating by
expanding the number of operating rooms, observation rooms,
ICUs, and general beds.
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Table 2. Results of Regional Trauma Center evaluations

Variable

Assessment target (no. of centers)
Requirement

Rate of fulfillment in facility, personnel, equipment (%)
Quality of trauma care

Appropriateness of trauma resuscitation team (point), an average

Time to the first massive transfusion (min), an average
Function
No. of average severe trauma patients with ISS >15

CAGR, compound annual growth rate; ISS, injury severity score.
Data from Heo et al. [34].

Operational status of the Regional Trauma Centers

Increasing the number of severe trauma patients accessing
the Regional Trauma Centers

Following the establishment of the Regional Trauma Centers,
the number of patients visiting these 15 centers increased by
30.8%, from 24,445 to 31968 during the 2016—2017 period.
In terms of trauma severity, the number of more severely
injured patients visiting trauma centers gradually increased.
The number of inpatients with an injury severity score >15
increased by 12.9% on average over 3 years (2016-2018) (Table
2) [34]. This increase showed that Regional Trauma Centers can
provide adequate and effective care for the number of trauma
patients in a given region through the application of strict
criteria [7]. Moreover, the formation of a trauma resuscitation
team that responds promptly to severely injured patients
promotes a well-coordinated multidisciplinary approach.

Improving performance in the treatment of severe trauma
patients

Given the benefits of trauma care and the proven efficacy
of a timely approach, it is useful to measure the time to
first transfusion as a quality indicator to help reduce the
time required for trauma care. The average time to the first
transfusion steadily decreased from 374 minutes in 2016 to 32.9
minutes in 2017 and to 26.7 minutes in 2018 in these centers
[34]. Additionally, a retrospective study compared the 90-day
survival rate between patients at a post-trauma center in terms
of a massive transfusion protocol (postTCMTP) group and an
interim-TCMTP group during the 2010—2016 period at a single
Regional Trauma Center in South Korea and showed that the
postTCMTP group had a 13-fold higher survival rate than the
interimTCMTP group (75.8% vs. 56.3%, log-rank P = 0.027) [37].
Consequently, shortening the time to the first transfusion is
likely to enhance the likelihood of more effective outcomes in
well-functioning appropriate facilities, with well-trained trauma
resuscitation teams, and well-allocated resources [7].

2016 2017 2018 CAGR
15 15 15 -
12.5 37.5 56.3 112.2
3.6 3.6 3.7 1.4
37.4 32.9 26.7 -15.4
371.4 376.9 473.6 12.9

Reduction in the preventable trauma death rate

According to a study investigating preventable trauma deaths
in South Korea, the national preventable trauma death rate has
substantially improved (40.5% in 1997, 30.5% in 2015, and 19.9%
in 2017) [6,11,38,39]. In 2015 and 2017, Gwangju, Jeolla, and Jeju
regions showed the greatest level of improvement among the
5 divided regions, with a 14.8% reduction from 40.7% in 2015
to 259% in 2017 [38,39]. However, in the Seoul, which had yet
to establish Regional Trauma Centers, the preventable trauma
death rate had reduced only slightly by 0.6%, from 30.8% in 2015
to0 30.2% in 2017.

One aspect affecting the preventable trauma death rate
involves rapid transport to the trauma center [39]. The
preventable trauma death rate was 15.5% when patients had
been promptly transported from a disaster site directly to a
trauma center without going through another hospital, which
was significantly lower than the 31.1% rate when arriving at
another hospital, or the 40.0% rate when being transferred from
more than one other hospital. Furthermore, when transported
to a trauma center by one of the 119 ambulances available, the
preventable trauma death rate was 15.6%, which was lower
than that using other modes of transport. Efforts are being
made to operate the Regional Trauma Centers more efficiently
by improving transportation systems and utilizing trauma
resources more effectively.

Expanding the use of the trauma registry

The KTDB is a disease-specific data collection composed of
a file of uniform data elements that describe the injury event,
demographics, prehospital information, diagnosis and care
information, and treatment outcomes of injured patients,
making it possible to examine the composition of patients and
injuries, the epidemiology of injury, and patient outcomes in
each center. This information can be used for specific purposes:
preparation of annual emergency medical reports, sample data
for evaluating mortality, preparation of policy documents, and
evaluation of Regional Trauma Centers.
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DISCUSSION

By September 2021, 15 Regional Trauma Centers had
been designated in South Korea. Several target performance
measures had been met, including increasing the volume of
severe trauma patients to the centers, reducing the preventable
trauma death rate, and expanding the use of the Trauma
Registry. Despite substantial support from the government for
the establishment and operation of these 15 Regional Trauma
Centers, they face operational limitations as discussed below.

Lack of trauma surgeons
The lack of trauma surgeons in the Regional Trauma Centers

can be attributed to the dedicated surgeon system and the
medical education program. Initially, the dedicated surgeon
system was introduced solely to develop the Regional Trauma
Centers, and the trauma surgeon working in a center was
dedicated solely to trauma surgery. This system has led to
surgeons avoiding working at Regional Trauma Centers [40].
Furthermore, it leads to a reluctance to increase the number
of trauma surgeons to meet the functional needs of the team,
regardless of the volume of trauma surgery, due to the burden
of their maintenance. Therefore, "personnel requirements”
and "trauma resuscitation team composition” indicators did
not achieve 100% from 2016 through 2018 [34]. These results
indicated that the shortage of trauma specialists due to the
dedicated surgeon system has remained an unresolved issue.

Another reason for the lack of trauma surgeons relates to
deficiencies in trauma medicine in terms of medical education
and training programs, which has resulted in low numbers
of applicants for trauma surgery fellowships and difficulties
maintaining high-quality personnel, because of a poor
understanding of trauma care. Currently, working trauma
surgeons have been negatively affected due to increased
workloads, inadequate compensation and quality of life, and
restrictions on promotion and career, which further depletes
the number of trauma surgeons.

Delivering high-quality trauma care depends on the
availability of skilled human resources. Therefore, efforts to
provide opportunities for trauma surgeons should involve
the development of training programs [41,42] and the
addition of non-trauma emergency surgery to trauma surgery
responsibilities [42]. Additionally, to promote the management
and sustainability of the Regional Trauma Centers, trauma
resuscitation teams should be rewarded with additional
monetary compensation.

Inadequate trauma quality management systems
Regional Trauma Centers have engaged in regular evaluations

to improve trauma care as one quality indicator measure. These
evaluations cannot be completed using comprehensive quality

management because the relevant indicators do not focus
on a sufficiently wide variety of clinical results nor identify
the optimal care of trauma patients, including risk-adjusted
outcome measures, Moreover, quality evaluation must consider
the trauma care undertaken to achieve the desired goal and
objectives; however, the trauma registry is not appropriate for
use in evaluating quality adequacy because all of the required
data are not contained in the trauma registry.

In the United States, trauma centers are by volunteers and
are selected to participate in a Trauma Quality Improvement
Program (TQIP) for quality improvement. The TQIP aims
to provide risk-adjusted data to reduce variability in adult
trauma outcomes, offer best practice guidelines to improve
trauma care, and allow trauma centers to evaluate their
performance relative to other centers objectively. In this way,
the TQIP provides an opportunity for comprehensive quality
management by enhancing data validity in the trauma registry
and by using a risk-adjusted benchmarking system to measure
performance and outcomes. Therefore, it is essential to apply
a comprehensive quality management system for the Regional
Trauma Centers, including providing a reevaluation mechanism
in the designation phase, facilitating personnel support for
accurate data collection, developing a rigorous process to
standardize data and risk adjustment, and designing a quality
improvement program with a self-reflective tool.

Underutilization of the Korean Trauma Data Bank
The trauma registry is a rich source of quality management

information for trauma care [1]. To improve patient outcomes,
trauma centers must also use data to evaluate how to improve
quality, safety, and medical interventions at the organizational
level [43]. The American College of Surgeons Committee on
Trauma strives to ensure high-quality data for the National
Trauma Data Bank dataset, which is the largest aggregation
of trauma registry data [17,44]. In South Korea, following
planning of the Regional Trauma Centers, mechanisms for data
collection in relation to trauma care and a data entry form were
created. The data populating the trauma registries (the National
Emergency Department Information System or the KTDB) need
to be as reliable as possible. However, the data in these trauma
registries cannot be readily used. The number of studies using
trauma data is increasing, but efforts to link research findings
to policy improvement or trauma education are insufficient.
Therefore, at the academic or professional level, it is necessary
to continue to develop ways to use the KTDB more effectively;
for example, through providing funds to support research
activities when answering essential questions across the
continuum of injury care or encouraging the use of trauma
registry data for research. There is also a need to develop an
ongoing monitoring system based on standardized data to
assess not only the available performance indicators of trauma
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centers but also the injury events and the treatment of injured
patients. Analyses can be expanded using such trauma data.

The need for a comprehensive trauma system
Since the establishment of Regional Trauma Centers, trauma

resuscitation team performance has improved, with an increase
in the number of severe trauma patients attending the centers,
a reduction in the time to the first transfusion, and a decrease
in preventable trauma death rates. As inappropriate prehospital
triage and transportation might increase the risk of preventable
trauma death rates [6,39,45], trauma care must be initiated in
the field to ensure a continuum in trauma care. Additionally,
the strong role of trauma system organization in Regional
Trauma Centers demonstrates effective trauma care system
leadership; however, this involves the provision of leadership to
individual hospitals. Given that the pilot project is underway in
Gangwon, Incheon, Jeju, and Gyeonggi, it can lead to the role of
developing a regional trauma system. Therefore, it is essential
to establish a comprehensive trauma system for injured patients
encompassing all phases of care [46,47].

CONCLUSIONS

This review examined the designation and establishment of
Regional Trauma Centers in South Korea. These centers were
designated to provide rapid response emergency care 24 hours,
7 days/week for multiorgan failure and patients with massive
blood loss, and optimal treatment with high-quality facilities,
equipment, and personnel at specialized facilities. Regional
Trauma Centers are critical in the first phase of developing
a trauma system and in addressing challenges to providing
optimal care to trauma patients. Additionally, the establishment
of Regional Trauma Centers has led to improved performance
and reduced preventable death rates for trauma patients, played
a key role in prehospital triage, transportation coordination
during all aspects of treatment, and allowed leadership to be
demonstrated in developing a comprehensive trauma system in
5 regions of South Korea.

A trauma care system is initiated to reduce preventable
trauma death rates and enhance patient recovery [47]. Over

the past 10 years, Regional Trauma Centers have improved
the treatment of severe trauma patients in South Korea.
Establishing an inclusive regional trauma system is necessary
to maximize treatment efficiency for severely injured patients.
Most trauma patients can now receive appropriate care within
their region because the benefits of creating these centers
include the efficient use of all available resources, reduction in
the potential occurrence of the injury events, and improvement
in trauma quality through regional committees.
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