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INTRODUCTION

In Korea, brain death is recognized as death only in the 
case of organ donation. This is a major inhibitor of organ 
donation after brain death in Korea. The number of brain-
dead organ donors decreased rapidly since the Transplant 
Act became effective in 2000. This was because the 
families of suspected brain-dead patients took a passive 
attitude and waited for organ donation applications. There 
was a need to promote organ donation following brain 

death. As a result, two successive pilot projects were con-
ducted to establish an organ procurement agency from 
2007 [1] to 2008 [2]. 

In Korea, social interest in donation after brain death 
has increased owing to the donation by Choi Yo-Sam, a 
Korean world boxing champion, in 2008, and the corneal 
donation by Cardinal Kim Soo-Hwan in 2009. In 2010, the 
Korea Organ Donation Agency (KODA), the only Indepen-
dent Organ Procurement Organization (IOPO) in Korea, 
was established, followed by the amendment to the Trans-
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plant Act in 2011 [3], to implement a system for reporting 
potential brain-dead patients [4]. This system informs the 
IOPO of a suspected potential brain-dead patient, which 
has created the motivation to discover potential brain-
dead patients in medical institutions. Moreover, KODA 
laid the institutional foundation by introducing the Donor 
Action Program (DAP) in 2012 [5]. In April 2017, KODA was 
newly established by merging with the Korea Foundation 
for Human Tissue Donation and became the only IOPO 
and human tissue donation support organization in Korea.

The DAP is a quality management program developed 
and validated in Europe to promote organ donation after 
brain death. It was started by the Donor Action Working 
Group with the cooperation of the Eurotransplant Interna-
tional Foundation, International Foundation (The Nether-
lands), Organización Nacional de Trasplantes (Spain), and 
the Partnership for Organ Donation (USA) in 1994. The 
program checks the rate of potential brain-dead patients 
identified by physicians and investigates the reasons why 
potential brain-dead patients were not identified to im-
prove organ donation [6].

A preliminary study to introduce the DAP in Korea was 
performed in 2009, which confirmed that changing the 
perception of physicians toward brain death through the 
DAP could contribute to an increase in organ donation fol-
lowing brain death [7]. As a result, KODA started to operate 
the DAP in 2012 with support from the government. After 
the end of the DAP in 2014, KODA modified it into the Do-
nation Improvement Program (DIP) due to differences in 
the process of organ donation in Europe, where the patient 
needs to be declared brain-dead before the decision to do-
nate is made, whereas, in Korea, brain death determination 

starts after the consent for donation. It was developed as 
an online system (www.dip-koda1458.kr) in 2015 and col-
lected medical records of deceased patients from partici-
pating hospitals.

First, the Medical Record Review (MRR) entails a med-
ical record survey of deceased patients in the intensive 
care units or emergency rooms included in the project. The 
medical record survey is usually performed by the in-hospi-
tal coordinator or the head nurse in the intensive care unit, 
and the person in charge decides through a meeting.

The survey entails a retrospective MRR that is per-
formed from January 1 of the previous year to the day 
before the signing of the memorandum of understanding 
(MOU) and a prospective MRR that is performed after the 
date of the MOU. Collected data include demographic in-
formation, medical information, and the Glasgow Coma 
Scale score before death. Information on reporting to 
KODA, as well as approach status to family members with 
interviews on donations, obtaining verbal and written con-
sent for donations, the process of declaring brain death, 
and managing donors was also collected and entered 
into the website. Through this data, we can see the per-
centage of potential brain-dead donors to total deaths (in 
hospitals), and extract statistics about the evaluation and 
reporting of potential brain-dead donors, interviews with 
potential brain-dead donors’ families, and consent. The 
extracted data were used as a basis for identifying which 
stages in the donation process needed to be modified and 
improved at the participating hospitals. 

The Hospital Attitude Survey (HAS) is a survey con-
ducted on medical and administrative staff of hospitals to 
evaluate their knowledge, attitudes, skills, and reactions 
to organ donation after brain death and human tissue 
donation and to identify the need for education. The rea-
son why administrative staff participate in the survey is 
to investigate their attitudes toward donation for former 
employees of medical institutions, and because the role of 
administrative staff is important in finding potential brain-
dead donors in relatively small medical institutions.

KODA provides MRR and HAS results by holding 2–3 
DIP committee (DIPC) sessions per year at hospitals par-
ticipating in the DIP, and DIPC members (medical doctors, 
intensivists, nurses, and organ and tissue coordinators) 
serve as a supporting group by presenting various opin-
ions to promote organ donation in the hospital. The num-
ber of participants in the DIPC is not fixed, and the partici-
pants are organized by the hospital itself.

In Korea, the number of donations after brain death 

HIGHLIGHTS

•	The Donation Improvement Program (DIP) was intro-
duced in Korea in 2012 and contributed to improving the 
perception of brain death and the donation rate after 
brain death. 

•	DIP was introduced in Korea in 2012 and contributed to 
improving the perception of brain death and the dona-
tion rate after brain death. 

•	If we receive national support with cooperation between 
organ procurement organizations and hospitals with 
potential brain-dead patients, we can improve donation 
in Korea.
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continued to increase after the DIP began, and the number 
of deceased organ donors reached 573 in 2016. Korea 
was also the first country in Asia to surpass 11 pmp: per 
million population [8]. In 2017, negative media reports 
related to donation became an issue, and the number of 
brain-dead donors decreased due to the spread of nega-
tive perceptions about donation. Other influences include 
the implementation of laws on withdrawing life-sustaining 
treatment. As a result, the imbalance between the supply 
and demand of organ transplants is expected to acceler-
ate. To solve this problem, this study was conducted to re-
view the performance of the DIP in Korea, describe the role 
and direction of the DIP in the future, and provide basic 
data for increasing transplantation.

METHODS

This study was exempted from deliberation by the Institu-
tional Review Board of Seoul National University College 
of Medicine/Seoul National University Hospital (IRB No. 
1702-089-831).

The data collected for this study included data on de-
ceased patients from www.dip-koda1458.kr from 2012 
to 2018. Among the HAS results implemented from 2012 
to 2018, the results were also compared and analyzed in 
2012, 2015, and 2018. The MRR targeted all contracted 
hospitals, and the HAS survey subjects were neurosur-
geons, neurologists, emergency medicine specialists, sur-
geons and intensive care unit staff, ward staff, emergency 
room nurses, hospital coordinators, social workers, and 
general administrative staff who wished to participate. 

Participating hospitals were divided into secondary and 
tertiary hospitals, and university hospitals and non-univer-
sity hospitals. The hospitals had 200 to 1,000 beds. 

The HAS was modified to suit the domestic situation, 
and we received advice from a medical doctor after the an-
nual revision. The implementation of the HAS is a matter 
included in the agreement with the hospital and they were 
notified in advance that it could be used for research pur-
poses. The HAS questionnaire consists of multiple choice 
and short answer questions, and does not use a Likert 
scale. It has 30 questions.

Medical Record Review 
The MRR consists of 39 questions in seven categories: 
general information (10 questions), medical information 
(7), mental state (5), referrals (1), approach (5), donation 
(4), and tissue donation (7). We investigated the MRR 
data of hospitals participating in the DIP, as follows: 4,149 
cases (36 hospitals) in 2012, 6,857 cases (63 hospitals) 
in 2013, 7,325 cases (69 hospitals) in 2014, 7,660 cases 
(69 hospitals) in 2015, 9,972 cases (71 hospitals) in 2016, 
10,898 cases (77 hospitals) in 2017, and 11,524 cases (77 
hospitals) in 2018. This study checked the total number of 
deaths and the number of potential brain-dead donors by 
year, and compared and analyzed the identification rates 
and donation rates. We also analyzed the cause of brain 
death and the distribution of deceased patients by age 
among the potential brain-dead donors. Data were ana-
lyzed by year and duration of participation.

Hospital Attitude Survey
The HAS consists of 30 questions: general characteris-
tics (4 questions), basic awareness of organ and tissue 

Table 1. Results of medical record review performed in 2012–2018

Donation pathway
Year (number of hospitals)

2012 (36) 2013 (63) 2014 (69) 2015 (69) 2016 (71) 2017 (77) 2018 (77)
All death records 4,149 6,857 7,325 7,660 9,972 10,898 11,524
Medically available 3,052 5,340 5,895 6,405 8,353  9,150 9,439
Severe brain damage 1,182 2,003 2,658 2,551 2,685  2,787 2,832
Potential brain death 1,182 (28.5) 1,682 (24.5) 1,845 (25.2) 1,798 (23.5) 1,827 (18.3) 1,924 (17.7) 2,013 (17.5)
Identify  275  507 989 1,087 1,228 1,306 1,297
Referral  92  262 790  914 1,115 1,143 1,147
Approach  272  432 715  774  842  878  840
Consent  90  177 227  293  371  337  311
Donation  86  169 201  239  291  281  259

Values are presented as number or number (%).
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donation (5), organ transplantation and donation status in 
the country (3), status of the donation and awareness of 
the DIP (6), brain death occurrence by the attitude of the 
estimator (6), organ procurement coordinator (2), and ed-
ucational experience (4). In this study, we compared and 
analyzed the HAS results of physicians, nurses, and the 
administrative staff of 23 hospitals participating in the DIP 
in 2012, 51 hospitals in 2015, and 51 hospitals in 2018. 

RESULTS

Medical Record Review 
From 2012 to 2018, the total number of deaths in the 
intensive care units of hospitals participating in the DIP 
were as follows: 4,149 (2012), 6,857 (2013), 7,325 (2014), 
7,660 (2015), 9,972 (2016), 10,898 (2017), and 11,524 
(2018). Potential brain-dead donors showed a distribution 
of 21.0% among the total number of deaths (Table 1). The 
number of patients identified by medical teams as poten-

tial brain-dead donors increased from 275 (23.3%) in 2012 
to 1,306 (67.9%) in 2017, but decreased to 1,297 (64.4%) 
in 2018. The number of organ donors among potential 
brain-dead patients also increased annually from 86 (7.3%) 
in 2012 to 291 (15.9%) in 2016. However, the number de-
creased to 281 (14.6%) in 2017 and 259 (12.9%) in 2018, 
showing a decreasing trend from 2017 (Fig. 1). 

As for the causes of brain death among potential 
brain-dead donors, cerebrovascular accidents decreased 
from 56.9% in 2012 to 48.8% in 2018, and head trauma 
decreased from 31.1% in 2012 to 29.0% in 2018, while hy-
poxic brain damage doubled from 7.0% in 2012 to 13.9% 
in 2018 (Supplementary Fig. 1). Also, the most common 
condition among the total number of donors was cerebro-
vascular accidents, which decreased from 50% in 2012 to 
39.8% in 2018, while hypoxic brain damage increased from 
14.0% in 2012 to 28.2% in 2018 (Fig. 2).

In addition, hypoxic brain damage showed the highest 
identification and donation rates of potential brain-dead 
donors (2012–2018), as the identification rate in 2018 was 
78.5% and the donation rate was 26.2% (Supplementary 
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Table 1). The most common age group among potential 
brain-dead donors was 50–59 years of age, having a pro-
portion from 270 (22.8%) to 467 (25.6%) (Supplementary 
Fig. 2). Also, patients in their 50s showed a high per-
centage among the total number of donors, representing 
46 (27.2%) in 2013, 92 (31.6%) in 2016, and 81 (31.3%) 
in 2018 (Supplementary Fig. 3), while those in their 40s 
showed the highest percentage at 26 (30.2%) in 2012. 

The potential brain-dead donor identification and dona-
tion rates differed according to age. According to the re-
sults from 2018, the identification rate was more than 70% 
between the ages of 0 and 69, but 53.7% were in their 70s 
and 28.6% were in their 80s and older. Teenagers had the 
highest donation rate of 25% in 2018. As for other ages, 
0–9 years was 7.1%, 70s were 5.7%, and 80s were 0.9% 
(Supplementary Table 2).

As a result of comparing the identification and donation 
rates of potential brain-dead donors, according to the DIP 
agreement, in the maintenance period the identification 
rate of potential brain-dead donors increased from 24.9% 
(6 months before the agreement) to 41.3% (6 months after 
the agreement), 51% (6–12 months after the agreement), 
61.3% (1–2 years after the agreement), and 73.2% (4–5 
years after the agreement). However, the rate decreased 

to 67.7% (5–6 years after the agreement) and 69.8% (6–7 
years after the agreement). In addition, the donation rate 
increased significantly from 7.5% (6 months before the 
agreement) to 17.5% (2–3 years after the agreement) but 
decreased to 12.1% (5–6 years after the agreement) and 
14.0% (6–7 years after the agreement) (Table 2).

Hospital Attitude Survey 
This study conducted surveys of healthcare professionals, 
nurses, and the administrative staff of hospitals in 2012, 
2015, and 2018. The total number of participants was 
1,075 in 2012, 2,494 in 2015, and 3,600 in 2018. The num-
ber of healthcare professional by year was 948 in 2012, 
2,240 in 2015, and 3,217 in 2018 (Supplementary Fig. 4). 
In 2012 and 2015, most HAS survey participants had 6–10 
years' experience, and in 2018, most employees had 11–
20 years’ experience. 

General Attitude toward Brain Death 
The number of survey participants that answered “yes” to 
the question about whether they recognized brain death 
to be equivalent to death was as follows: 780 (72.6%) in 
2012, 1,820 (73.0%) in 2015, and 2,606 (72.4%) in 2018. 
This showed there was no difference in the respondents’ 

Explain brain death Introduce organ
donation after

brain death

Obtain consent for
organ donation

after brain death

Introduce human
tissue donation

Obtain consent for
human tissue donation

100

90

80

70

60

50

40

30

20

10

%

0

44.0

57.5
62.8

36.9

49.0

62.1

27.2

38.7

45.9

33.7

46.1 47.3

26.4

36.9 36.3

2012
2015
2018
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Table 2. Identification and donation rates of potential brain deaths according to the agreement maintenance period
Agreement  

maintenance period
6 Months 

before
6 Months 

after
6–12 Months 

after
1–2 Years 

after
2–3 Years 

after
3–4 Years 

after
4–5 Years 

after
5–6 Years 

after
6–7 Years 

after
Number of hospitals 77 77 75 72 70 69 65 37 27
Identification rate (%) 24.9 41.3 51.0 61.3 68.3 68.3 73.2 67.7 69.8
Donation rate (%) 7.5 9.5 12.4 11.7 17.5 16.2 15.8 12.1 14.0
Identification rating: identified as a potential brain death/PBD×100; donated rating: donated as a potential brain death/PBD×100.
PBD, potential brain death.
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attitudes towards brain death by year. By occupational 
group, 83.0%–87.6% of physicians, 68.9%–69.6% of nurs-
es, and 54.3%–60.6% of administrative staff recognized 
brain death as equivalent to death (Supplementary Table 3). 

Knowledge and Skills Required for Donation 
For the knowledge and skills required for donation, those 
who answered positively (“yes”) that they had the knowl-
edge and skills required to explain brain death to the pa-
tient’s family increased from 473 (44.0%) in 2012 to 1,433 
(57.5%) in 2015, and 2,261 (62.8%) in 2018. Those who 
had the knowledge and skills to introduce donation after 
brain death increased from 397 (36.9%) in 2012 to 1,222 
(49.0%) in 2015, and 2,236 (62.1%) in 2018. Those who 
had the knowledge and skills required to obtain consent 
to donate after brain death increased from 292 (27.2%) in 
2012 to 966 (38.7%) in 2015, and 1,651 (45.9%) in 2018. 
Those who had the knowledge and skills to introduce hu-
man tissue donation also increased from 362 (33.7%) in 
2012 to 1,149 (46.1%) in 2015, and 1,702 (47.3%) in 2018 
(Fig. 3). 

Confidence Level Related to Donation 
The number of participants that believed that they could 
freely report brain deaths to the donation coordinator 
increased from 715 (66.5%) in 2012 to 1,674 (67.1%) in 
2015, and 2,751 (76.4%) in 2018. However, participants 
expressed discomfort about explaining brain death and 
introducing organ and human tissue donation to family 
members. This was evidenced by the number of partici-
pants who were confident about explaining brain death to 
family members decreasing from 498 (46.3%) in 2012 to 
1,548 (43.0%) in 2018. With respect to introducing organ 
donation after brain death, the number decreased from 

357 (33.2%) in 2012 to 1,138 (31.6%) in 2018. In terms of 
introducing human tissue donation, the number decreased 
from 341 (31.7%) in 2012 to 948 (26.3%) in 2018 (Fig. 4).

DISCUSSION

Although Korea was the first country in Asia to surpass 11 
pmp per year in deceased-person donations, the number is 
still much lower than that of developed countries that have 
advanced organ donation practices, such as the United 
States or Spain. Also, the number of donations after brain 
death in Korea had declined as of 2017, and is becoming 
a national issue. This was the point at which 5 years have 
passed since the DIP was initiated. It is judged that a neg-
ative national atmosphere has influenced the identification 
and donation rates.

Therefore, the purpose of this study was to review the 
performance of the DIP, which was introduced by KODA in 
2012 to promote organ donation, and to explore ways to 
increase brain death organ transplantations by describing 
the role and direction of the DIP in the future. In Korea, the 
failure to identify potential brain-dead patients was con-
firmed as the main obstacle to organ donation after brain 
death [7]. To solve this problem, reporting of presumed 
brain-dead patients was implemented under Article 17 of 
the Transplant Act from June 2011 [4]. Moreover, hospitals 
participating in the DIP prepared a simplified standard for 
reporting potential brain-dead patients as determined by 
the DIPC and designated a DIP link to reduce the burden 
on healthcare professionals with respect to reporting po-
tential brain-dead patients. Identifying potential brain-dead 
patients as organ donors has a direct link to referrals [7]. 
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Thus, the early stage of the DIP was focused on increasing 
the identification rate of potential brain-dead patients. As a 
way to increase the identification rate, the DIPC discussed 
the reasons why potential brain-dead donors were not 
identified or reported, and prepared solutions to the chal-
lenges that may arise in the process of organ donation. 

Solutions included unifying the potential brain-dead 
patient notification system and expanding the opportu-
nity for IOPO coordinators to meet the patient’s family. 
Hospitals participating in the DIP also focused on edu-
cating their healthcare professionals. Education mainly 
consisted of group education and one-on-one education. 
As a result, the identification rate for potential brain-dead 
patients increased from 23.3% in 2012 to 67.9% in 2017, 
but decreased to 64.4% in 2018. The donation rate also 
increased to 15.9% in 2016 from 7.3% in 2012, which was 
the early stage of the DIP’s implementation. However, 
the rate decreased from 14.6% in 2017 to 12.9% in 2018. 
Therefore, the increase in donations after brain death was 
very low compared to the number of patients waiting for 
transplantations (39,405 as of 2019), which is growing 
exponentially year after year. As a result of examining all 
cases of brain death reported to KODA in 2019, refusal by 
family members was the most significant and frequent 
barrier to organ donation [9]. According to a study by 
Ghorbani et al. [10] and reports on potential brain-dead 
patients made to KODA in 2013 and 2018 [11], the specific 
reasons for objecting to organ donation were the family 
members’ denial of a brain death diagnosis and demands 
for aggressive treatment. This means that improving fam-
ilies’ understanding of brain death is a key factor of organ 
donation [12], and that the role of the healthcare profes-
sionals interviewing the family members of potential brain-
dead patients is of utmost importance. In addition, it is 
necessary to change the national atmosphere and people's 
perceptions, so that they accept organ donation as a part 
of death. For this, public relations at the national level are 
necessary, and public service advertisements would be 
helpful.

An organ procurement organization (OPO) has various 
roles and responsibilities. An OPO is notified of potential 
brain-dead donors and potential tissue donors that occur 
nationwide. In addition, it is in charge of managing brain 
death donors and the families of human tissue donors. 
Other duties include discussing plans with healthcare pro-
fessionals who interview the families of potential brain-
dead patients, conducting such interviews, and providing 
information and counseling on organ donation [13]. 

However, counseling for potential brain-dead patients’ 
family members is not available at all hospitals nationwide, 
only at hospitals that link counseling to OPO coordinators. 
According to a report, family members are more likely to 
agree to organ donation when interviewed by an OPO co-
ordinator than by a healthcare professional [14,15]. That is, 
family members are likely to accept organ donation more 
objectively under two circumstances. The first is when the 
healthcare professional explains the medical condition so 
that the family members can recognize that brain death is 
equivalent to death. The second is when KODA, the OPO in 
Korea, in a neutral position and with a public purpose, con-
ducts the organ donation interviews. 

In addition, as a result of analyzing the causes of brain 
deaths in this study, the percentage of cerebrovascular 
accidents was found to have decreased, while the percent-
age of hypoxic brain damage and cardiac arrest increased, 
with the percentage of patients with hypoxic brain damage 
increasing from 14.0% in 2012 to 28.2% in 2018. Accord-
ing to the HAS results, 72.6% of respondents in 2012 and 
72.4% in 2018 answered “yes” when asked whether they 
considered brain death equivalent to death. Compared 
to the preliminary study that introduced the DAP in Ko-
rea, where the overall average of positive responses that 
considered brain death equivalent to death was 55.5% [7], 
the perceptions and attitudes of healthcare professionals 
and administrative staff toward brain death have shifted 
positively. On the other hand, according to a 2010 study on 
11 countries using the Donor Action database, the gener-
al attitude toward brain death was more negative than in 
Norway (94.7%) and Belgium (89.7%) [16]. 

In light of the negative perceptions, we need to in-
crease awareness of brain death among medical and ad-
ministrative staff. For this purpose, we need to continue 
educating healthcare professionals. We must also consid-
er introducing a legal system that recognizes brain death 
as death. While there was no difference in the educational 
experience and needs of the respondents by year, there 
were differences in their knowledge and skills. Those who 
answered positively (“yes”) that they wanted the knowl-
edge and skills necessary to introduce donation after brain 
death increased significantly from 36.9% in 2012 to 62.1% 
in 2018. Also, positive responses about the knowledge 
and skills to introduce human tissue donation increased 
from 33.7% (2012) to 47.3% (2018), and those regarding 
the knowledge and skills to explain brain death increased 
from 44.0% (2012) to 62.8% (2018). This is considered the 
result of conducting active training for medical personnel 
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after the introduction of the DIP. However, the knowledge 
and skills healthcare professionals need to obtain consent 
for human tissue donation showed the least improve-
ment. Therefore, in addition to continuous promotion and 
training for medical personnel, we need to improve their 
knowledge and skills related to organ and human tissue 
donation after brain death and the skills to interview family 
members through education including workshops.

This study attempted to verify how effective the intro-
duction of the DIP in Korea was with respect to improving 
the recognition of potential brain-dead patients as organ 
donors and the knowledge and skills related to the rec-
ognition and donation of potential brain-dead patients. 
The DIP was effective at increasing the identification and 
donation rates of potential brain-dead patients as of 2016 
compared to 2012, when the DIP was first introduced. 
Moreover, MRR was an effective tool to assess the trends 
of potential brain-dead donors in hospitals. In addition, 
active training after the DIP agreement resulted in positive 
changes in the perceptions and attitudes of medical and 
administrative staff toward brain death and donation. The 
training also helped improve their knowledge, skills, and 
experience. 

However, as hospitals recruit new employees every 
year, we need to promote and educate healthcare profes-
sionals continuously. In the future, the direction of the DIP 
in Korea should focus on preparing plans to increase inter-
views for family members about organ donation, increase 
the rates of consent and donation in proportion to the 
number of interviews conducted, and develop and supple-
ment professional and systematic educational contents. 

The MRR data in this study were for all DIP-convention-
al hospitals. However, there is a limitation that it was not 
the total death data of the hospitals and the HAS data did 
not come from a survey conducted with the same subjects 
every year. Therefore, we propose a follow-up study that 
can compare changes in perceptions and attitudes about 
donation by year by expanding the MRR nationwide and 
implementing the HAS for the same person.
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