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INTRODUCTION
Kidney transplantation (KT) is the most effective renal 

replacement therapy for patients with end-stage renal disease 
(ESRD) patients [1]. Since the first successful KT in 1969 [2], 
South Korea has performed over 2,000 KTs annually [3]. 
Transplant surgery requires extensive collaboration among 
medical departments and involves complex surgical and 

pharmacological treatments. 
Despite South Korea’s compulsory national health insurance 

system, medical resources remain heavily concentrated in Seoul. 
The healthcare delivery system in South Korea underwent a 
significant shift with the introduction of nationwide health 
insurance in July 1989, marked by the implementation of a 
patient referral system [4,5]. However, the effectiveness of this 
system is low as it has only shown short-term effects [6], leading 

Received August 26, 2023, Revised October 5, 2023,  
Accepted October 11, 2023

Corresponding Author: Sang Jun Park
Department of Surgery, Ulsan University Hospital, University of Ulsan 
College of Medicine, 25 Daehakbyeongwon-ro, Dong-gu, Ulsan 44033, 
Korea
Tel: +82-52-250-8862, Fax: +82-52-250-7350
E-mail: sjpark@uuh.ulsan.kr
ORCID: https://orcid.org/ 0000-0001-8112-6331

*Jeong-Ik Park and Youngjin Jang contributed equally to this study as co-
first authors.
Copyright ⓒ 2024, the Korean Surgical Society

cc  Annals of Surgical Treatment and Research is an Open Access Journal. All 
articles are distributed under the terms of the Creative Commons Attribution Non-
Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which 
permits unrestricted non-commercial use, distribution, and reproduction in any 
medium, provided the original work is properly cited.

Purpose: This study aims to investigate regional patterns and graft survival rates in kidney transplantation (KT) within 
South Korea using the National Health Insurance Service database.
Methods: By analyzing KT data from 2002 to 2017, including patient residency, KT location, and post-KT dialysis 
information, graft survival was assessed through post-KT dialysis and validated against Ulsan University Hospital and the 
Korean Organ Transplantation Registry’s 2017 report.
Results: Among the 20,978 KTs, 60.5% occurred in the Korean capital, Seoul, whereas 39.5% occurred outside. The overall 
graft survival rate was 81.5% with a median survival duration of 57 months. Patient survival was 83.8%, with a median 
survival duration of 61 months. For KTs from 2002 to 2007, the 10-year graft and patient survival rates were 89.1% and 
90.3%, respectively. The KT recipients living outside Seoul who underwent the KT within their residential regions had a 
graft survival rate of 88.3%, and those receiving KTs outside their original region had a graft survival rate of 88.0%. Among 
Seoul residents who underwent KTs in the city, the graft survival rate was 90.5%. Importantly, hospital location did not 
significantly affect graft survival rates (P = 0.136).
Conclusion: This study revealed a regional preference for KT in South Korea, particularly in the capital city, likely because 
of nonresidents. Nevertheless, the graft and patient survival rates showed no significant regional disparities. These 
findings emphasize the necessity for equitable KT service access across regions in order to optimize patient outcomes.
[Ann Surg Treat Res 2024;106(1):11-18]
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to the concentration of patients in large hospitals within the 
capital area [7,8]. A major concern in the medical delivery 
system is people’s preference for large metropolitan hospitals, 
which leads to a lower preference for local and medium-sized 
hospitals [9]. Despite government efforts to address this issue, 
the number of patients from nonmetropolitan areas seeking 
treatment in Seoul’s tertiary general hospitals continues to 
increase [10]. It has been noted that in Seoul’s top 5 hospitals, 
outpatient and inpatient visits have significantly increased, 
indicating a growing reliance on medical care in high-level 
general hospitals within the metropolitan region [11].  

Prior research has analyzed graft survival in KT using Korean 
Network for Organ Sharing (KONOS) data in South Korea and 
compared graft survival rates across different regions [3]. This 
study aimed to examine the nationwide distribution of KT 
since 2002, focusing on the concentration of KT cases in the 
metropolitan areas, and to investigate potential differences 
in graft survival rates by region and between residents and 
nonresidents.

METHODS
This study was approved by the Institutional Review Board 

of the Ulsan University Hospital in Ulsan, Korea (No. UUH-
2019-04-005-002). It was performed in accordance with the 
Declaration of Helsinki and written informed consent was 
waived due to its retrospective nature.

Data sources
In South Korea, the National Health Insurance Service (NHIS) 

is a compulsory social insurance that covers the entire Korean 
population. All healthcare providers in the country are legally 
required to participate in this system and provide medical 
services on a fee-for-service basis. The NHIS database includes 
medical claims for the entire population covered under NHIS [4].

We requested customized health information data from the 
NHIS and were granted data access permission for a limited 
duration to obtain edited data from the Big Data Analysis 
Center of NHIS for the purposes of our study.

To compile our dataset, we extracted specific data elements 
of sex, age, operation date, and patient identifiers from the 
edited database. Patients’ regions of residence and the locations 
of the hospitals where their KTs were conducted at the time of 
transplantation were also collected.

Thus, nearly all KT procedures performed in South 
Korea during the study period were included. Additionally, 
specific information about concomitant medications 
(immunosuppressants, dialysis solutions) and procedures was 
identified using codes from the NHIS database. Medication 
codes of dialysis solution were shown in Supplementary 
Material 1. 

Study population
The cases included in this study were patients who 

underwent KTs between 2002 and 2017 and were identified 
using the NHIS procedure code R3280 (Renal Transplantation). 
We assumed that these patients had no history of KT before 
2002 and underwent only 1 KT during the study period. In 
cases where patients underwent multiple KTs within the study 
period, only their first known KT was analyzed as an index KT, 
and the others were excluded as the next KT indicating graft 
failure of the index KT. 

To analyze the correlation between patients’ residences 
and the hospitals where they underwent KT, we focused on 
the major metropolitan cities for this study (Seoul, Incheon, 
Daejeon, Gwangju, Daegu, Busan, and Ulsan).

Specifically, when examining the correlation between the 
patients’ residence and the hospitals' location for the KT, those 
who had the transplant at a hospital in their own region were 
labeled as within, while those who underwent the transplant at 
a hospital outside their region were labeled as beyond.

Clinical outcomes 
The primary endpoint of this study was graft failure after 

the index KT hospitalization. Graft failure was defined in 2 
scenarios: the first was when the second KT replaced the first 
KT, and the second was when consecutive post-KT dialyses 
lasted for more than 12 months. Post-KT dialysis includes 
all types of dialysis, such as hemodialysis and peritoneal 
dialysis, performed the month after KT. Multiple dialyses were 
considered consecutive if they occurred within 3 months of the 
first postoperative dialysis. Hemodialysis was identified using 
the procedure codes for hemodialysis in the NHIS database, 
whereas peritoneal dialysis was identified using the medication 
codes for the dialysis solution in the NHIS database. The 
secondary endpoint of this study was all-cause mortality after 
discharge following the index KT hospitalization, which was 
identified using NHIS data indicating the date of death. The 10-
year graft and patient survival rates were calculated using the 
NHIS data from 2002 to 2007.

Statistical analysis 
Baseline patient characteristics are presented as either mean 

± standard deviation for continuous variables or frequency (%) 
for categorical variables. Continuous variables were compared 
between the case and control groups using the Student t-test. 
Categorical data were compared using the chi-square test. The 
cumulative survival rates for clinical outcomes between the 
case and control groups were estimated using the Kaplan-Meier 
method and compared using the log-rank test. All statistical 
analyses were conducted using SAS software ver. 9.4 (SAS 
Institute), and a P-value of <0.05 was considered statistically 
significant.
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Verification of the data
To ensure the accuracy of the NHIS data, we collected KT 

data from Ulsan University Hospital, which is the only hospital 
in Ulsan city that performs KT surgeries. We compared the sex, 
age, and graft survival of KT patients between 2002 and 2017 
with the results obtained from the NHIS data. Additionally, we 
cross-referenced our NHIS results for kidney graft survival with 
a 2017 report from the Korean Organ Transplantation Registry 
(KOTRY, https://www.kotry.org).

RESULTS
Between 2002 and 2017, 20,978 KT cases involving 20,717 

patients were reported in South Korea. The mean age of 
patients was 45.9 ± 12.66 for 12,305 male patients (59.4%) and 
44.9 ± 12.25 for 8,413 female patients (40.6%). The overall graft 
survival rate was 81.5% for a median duration of 57 months, 
with a mean duration of 65.9 ± 49.0 months. The overall 
patient survival rate was 83.8% for a median duration of 61 
months, with a mean duration of 69.1 ± 50.3 months, from 
2002 to 2017. 

During the same period, major metropolitan cities and 
districts in South Korea witnessed the collective performance 
of KTs, as shown in Table 1 and Fig. 1. Notably, a substantial 
majority of KTs, totaling 60.5% (12,688 cases), were conducted 
in Seoul, while the remaining 39.5% (8,290 cases) occurred in 
regions outside Seoul. Upon considering population ratios, 
Seoul emerged as a standout performer in KTs, conducting 3.24 
times more procedures than its metropolitan counterparts 
(Table 1, Fig. 1).

The frequencies of KTs per million people, stratified by 
hospital region and patient residence, are shown in Fig. 2. 
Notably, Seoul (1,304.01), Busan (639.30), and Daegu (714.75) 
recorded the highest KT rates per million people, exceeding 
the national average of 404.59. Conversely, all the other regions 
exhibited lower rates. Outside Seoul, Busan, and Daegu, fewer 
than 70% of patients underwent KT within their residential 
areas. Notably, more than 50% of the patients who did not 
receive KT within their residential region chose to undergo the 
surgery in hospitals located in Seoul. It is noteworthy that no 
hospitals performed KTs in Jeonnam, Gyeongbuk, or Sejong 
(Sejong was established as a new city in 2012). The relationship 
between the patient’s place of residence and the KT hospital 
region is depicted in Supplementary Fig. 1.

The graft and patient survival rates after KT among residents 
of major metropolitan cities in South Korea during the study 
period from 2002 to 2017 are presented. Specifically, graft 
survival rates in Seoul, Busan, Daegu, and Incheon were 84.1%, 
78.1%, 81.6%, and 81.3%, respectively. Correspondingly, the 
patient survival rates in these cities were 85.3%, 83.3%, 81.1%, 
and 81.6%, respectively (Table 2).

The graft and patient survival rates of KT recipients who 
underwent transplantation either within or outside their 
residential areas in major metropolitan cities in South Korea 
are presented in Table 3. Remarkably, except for Gwangju, no 
noteworthy differences were observed in graft and patient 
survival rates between the 2 groups across most major cities 
(Table 3).

Table 1. Cumulative kidney transplantation (KT) counts 
in major metropolitan cities and districts in South Korea 
(2002–2017) 

Place Cumulative number of KT

Seoul 12,688 (60.5)
Busan 2,180 (10.4)
Daegu 1,744 (8.3)
Gyeonggi 1,681(8.0)
Gwangju 514 (2.5)
Jeonbuk 458 (2.2)
Daejeon 425 (2.0)
Ulsan 398 (1.9)
Incheon 389 (1.9)
Gyeongnam 263 (1.3)
Gangwon 154 (0.7)
Chungnam 34 (0.2)
Chungbuk 29 (0.1)
Jeju 21 (0.1)
Sejong 0 (0)
Jeonnam 0 (0)
Gyeongbuk 0 (0)
Total 20,978 (100)

Values are presented as number (%).

Jeong-Ik Park, et al: Regional preference and graft survival of kidney transplantation 

Fig. 1. Cumulative kidney transplantation numbers in major 
South Korean metropolitan cities (2002–2017).
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Between 2002 and 2007, South Korea performed 4,167 KTs, 
with 10-year graft and patient survival rates of 89.1% and 90.3%, 
respectively. Table 4 presents the 10-year graft and patient 
survival rates for individuals who resided in and underwent KT 
within the same region, covering 7 major cities. These results 
are consistent with the overall graft and patient survival rates 
observed in South Korea.

It was found that the 10-year graft survival rate was not 
significantly different between patients who underwent KT in 
their residential areas and those outside their residential areas 
(89.6% vs. 91.8%, P = 0.1532) (Fig. 3B). Furthermore, among the 
patients living outside Seoul, those who underwent KT within 
their residential region demonstrated a graft survival rate of 
88.3%, whereas those who underwent KTs outside their original 

Table 2. Graft survival rate among kidney transplant (KT) patients residing in major metropolitan cities in South Korea 
(2002–2017)

City No. of KT Follow-up period (mo) Graft survival rate (%) Patient survival rate (%)

Seoul 4,198 70.9 ± 51.0 84.1 85.3
Busan 1,727 65.4 ± 49.9 78.1 83.3
Daegu 1,162 63.0 ± 48.3 81.6 81.1
Incheon 1,102 63.4 ± 48.5 81.3 81.6
Gwangju 556 64.5 ± 48.9 82.3 81.3
Daejeon 614 65.6 ± 47.7 83.8 84.7
Ulsan 546 67.8 ± 50.7 81.2 85.0

Values are presented as number only, mean ± standard deviation, or percentage only. 
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region exhibited a graft survival rate of 88.0%. Among patients 
residing in Seoul who underwent KT within the city, the graft 
survival rate was 90.5%. Notably, there was no statistically 
significant variation in the graft survival rate based on the 
location of the hospital where KT was performed (P = 0.136) 
(Fig. 3C).

DISCUSSION
This study is the first to offer comprehensive insights into 

KT outcomes across South Korea over the past decade. The 
utilization of the NHIS database, which covers the entire 
Korean population, ensured the accuracy and precision of our 
evaluation. The extended tracking of recipients of KT enabled 
effective assessment of graft survival rates. Furthermore, we 
validated the accuracy of the NHIS database by cross-referencing 
KT survival data with our Ulsan University Hospital database 
and the 2017 KOTRY report and confirmed the concurrence 

of graft and patient survival rates using both KT counts and 
postoperative dialysis information.

Our study revealed that the overall graft and patient survival 
rates for KTs in South Korea were 81.5% and 83.8%, respectively. 
Focusing on KTs conducted between 2002 and 2007, we 
observed 10-year graft and patient survival rates of 89.1% and 
90.3%, respectively. Contrastingly, Ahn et al. [2] investigated the 
1- and 3-year survival rates based on the KOTRY database in 
2009 and 2010 and reported 98.9% and 96.0% overall survival 
rates at 1 and 3 years, respectively, along with corresponding 
graft survival rates of 98.6% and 93.7%, respectively. 
Additionally, Wang et al. [12] reported allograft survival rates 
of KTs performed in 2014 in different countries. In the United 
States, the 5-year survival rates for living- and deceased-donor 
KTs are 84.6% and 72.4%, respectively, whereas in Australia, 
New Zealand, Europe, and Canada, these rates range from 81% 
to 90%. Our study holds significance as it provides long-term 
national KT outcomes, enabling valuable comparisons with 

Table 4. Ten-year graft and patient survival rates among kidney transplant recipients in residential areas of major South 
Korean metropolitan cities (2002–2007)

City No. of cases Male sex Age (yr) 10-yr graft survival (%) 10-yr patient survival (%)

Seoul 941 (59.1) 521 (55.4) 42.5 ±12.4 90.5 91.2
Busan 290 (18.2) 154 (76.2) 42.1 ±12.0 88.4 89.5
Daegu 199 (12.5) 115 (57.8) 39.8 ±12.0 86.3 89.5
Incheon 35 (2.20) 19 (54.3) 41.3 ±10.1 82.1 91.4
Gwangju 38 (2.39) 19 (50.0) 41.7 ±10.3 86.0 89.5
Daejeon 34 (2.13) 25 (73.5) 38.4 ±12.7 93.3 94.1
Ulsan 56 (3.52) 32 (57.1) 41.2 ±13.0 96.3 91.1

Values are presented as number (%), mean ± standard deviation, or percentages only. 

Table 3. Comparative graft and patient survival rates among kidney transplant patients, differentiating between kidney 
transplantations performed within and beyond residential areas in major cities of South Korea (2002–2017)

Residential city Hospital No. of 
cases Male sex Age (yr),  

mean ± SD

Graft survival Patient survival

Rate (%) Median FU (mo) P-value Rate (%) Median FU (mo) P-value

Seoul Within 4,078 2,322 (56.9) 46.8 ±13.3 84.4 65.0 0.156 85.2 68.0 0.857
Beyond 120 76 (63.3) 46.8 ±11.6 75.7 60.0 87.5 63.5

Busan Within 1,399 768 (54.9) 46.7 ±11.7 77.1 56.0 0.881 83.4 60.0 0.724
Beyond 328 206 (62.8) 45.1 ±14.9 81.9 59.0 82.3 61.0

Daegu Within 985 588 (59.7) 46.1 ±12.5 81.2 50.0 0.895 80.2 54.0 0.346
Beyond 177 108 (61.0) 43.0 ±13.5 84.2 49.0 89.1 53.0

Incheon Within 334 210 (62.9) 47.2 ±10.6 72.4 33.5 0.047 89.1 36.0 0.654
Beyond 768 439 (57.2) 43.0 ±12.4 83.3 66.5 80.8 69.0

Gwangju Within 263 159 (60.5) 46.4 ±10.3 79.3 40.0 0.074 75.2 45.0 0.009
Beyond 293 46 (60.4) 42.9 ±13.1 84.7 69.0 85.4 71.0

Daejeon Within 297 207 (69.7) 47.3 ±11.8 76.3 48.0 0.990 90.7 48.0 0.210
Beyond 317 176 (44.5) 43.1 ±12.3 88.0 69.0 82.6 76.0

Ulsan Within 358 201 (56.2) 45.5 ±12.9 81.3 51.0 0.324 86.6 54.0 0.104
Beyond 118 46 (75.4) 46.8 ±11.2 80.3 73.5 82.2 80.5

SD, standard deviation; FU, follow-up.

Jeong-Ik Park, et al: Regional preference and graft survival of kidney transplantation 
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global results [2,12-15].
Our study showed that a significant majority of the patients 

who underwent KT outside their local areas preferred hospitals 
in the capital region. This preference likely arises from the 
belief that larger metropolitan hospitals offer a higher level of 
expertise among surgeons, more extensive medical staff, and 
enhanced services than smaller healthcare facilities [10,16]. 
This expectation has led to the anticipation of improved 
KT outcomes in metropolitan hospitals. Notably, even after 
enduring waiting periods of 2–3 months, a substantial 
proportion of patients within South Korea’s larger hospitals 
still faced further prolonged waiting times before receiving KT 
[16]. The concentration of patients within these major medical 
centers may be attributed to a lack of well-informed decision-
making or misguided selection processes [17,18]. Disseminating 
precise and up-to-date information could potentially alleviate 
the issue of overpopulation of KT patients in larger medical 
facilities [19,20].

Thus, KT recipients are required to regularly visit outpatient 
clinics before and after surgical procedures. Additionally, it was 
found that these patients often seek care in the emergency 
room because of acute complications. Research conducted 

in the United States revealed that the cumulative incidences 
of emergency department visits for KT patients reached 57% 
within 24 months, with nearly half of these visits resulting 
in hospital admissions [21]. In 2016, the Korean government 
allocated over 50 million US dollars to support approximately 
2 thousand recipients, highlighting the rising economic 
expenses associated with transplantation [22]. Transitioning to 
a nonresidential area may introduce delays in accessing timely 
treatment during instances of acute complications, subsequently 
leading to increased time constraints and financial burden.

A significant aspect of our study was the examination of the 
regional disparities in KT graft survival. Surprisingly, we found 
no substantial differences in the graft and patient survival rates 
when comparing metropolitan cities or when distinguishing 
between transplants performed within and outside the 
recipients’ residential areas. However, an intriguing trend 
has emerged concerning the concentration of KT cases in the 
capital city, often due to nonresidents seeking KTs. Our study 
also revealed that >50% of patients who did not undergo KT 
locally opted for surgery within the capital region. Remarkably, 
despite this trend, there were no significant regional disparities 
in ESRD incidence or deceased donor KT rates. This finding is 
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supported by the 2019 statistics from KONOS [3].
Although this study’s retrospective design based on the 

extensive NHIS dataset yielded valuable insights, certain 
critical details that could influence clinical outcomes, such 
as preemptive treatment status, donor status (deceased or 
living), human leukocyte antigen matching status, and ABO-
incompatible status, were unavailable within the health 
insurance database. Future studies that incorporate regional 
variations in these factors could offer a deeper understanding 
of their potential impact on KT outcomes.

In our study, the high incidence of KT in Seoul was 
primarily due to nonresidents seeking treatment in the 
capital city. Along with surgery, posttransplant care, including 
immunosuppressive agents, is crucial for addressing potential 
complications. Surprisingly, our study revealed no significant 
differences in graft and patient survival between Seoul and 
other major metropolitan cities.

To improve patient convenience and accessibility to 
posttransplant care, facilitating transplants closer to patients’ 
homes would be a more efficient way to get positive outcomes. 
In Korea, given the mandatory enrollment of all citizens in 
medical insurance, the government should undertake this 
responsibility.

Thus, our study provides a comprehensive overview of 
national KT outcomes in South Korea over an extended period. 
Overall, the graft and patient survival rates were promising, 
with no significant regional disparities. However, the preference 
for KT in the capital city, driven by nonresident patients, 
highlights the need for equitable resource distribution and 
warrants careful consideration.

SUPPLEMENTARY MATERIALS
Supplementary Material 1 and Supplementary Fig. 1 can be 

found via https://doi.org/10.4174/astr.2024.106.1.11.
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