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Objectives: The aim of this study was to investigate cancer patients’ utilization of tertiary hospitals in Seoul before and after the bene-
fit expansion policy implemented in 2013.

Methods: This was a before-and-after study using claims data of the Korean National Health Insurance Service from 2011 to 2016. The
unit of analysis was inpatient episodes, and inpatient episodes involving a malignant neoplasm (International Classification of Diseas-
es, Tenth Revision codes: C00-C97) were included in this study. The total sample (n=5 565 076) was divided into incident cases and
prevalent cases according to medical use due to cancer in prior years. The tertiary hospitals in Seoul were divided into two groups (the
five largest hospitals and the other tertiary hospitals in Seoul).

Results: The proportions of the incident and prevalent episodes occurring in tertiary hospitals in Seoul were 34.9% and 37.2%, re-
spectively, of which more than 70% occurred in the five largest hospitals in Seoul. Utilization of tertiary hospitals in Seoul was higher
for inpatient episodes involving cancer surgery, patients with a higher income, patients living in areas close to Seoul, and patients liv-
ing in areas without a metropolitan city. The utilization of the five largest hospitals increased by 2 percentage points after the policy
went into effect.

Conclusions: The utilization of tertiary hospitals in Seoul was concentrated among the five largest hospitals. Future research is neces-
sary to identify the consequences of this utilization pattern.
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INTRODUCTION total medical care for cancer patients was performed at medi-
cal institutions in Seoul, and 58% of the income from cancer
It has been reported that cancer patients were highly con- management at medical institutions in Seoul was accounted

centrated at tertiary hospitals located in Seoul. In 2009, 49% of for by patients who did not reside in Seoul [1]. Additionally,
58% of the total medical expenditures of cancer patients oc-
curred at tertiary hospitals, of which 47% occurred at the 5
largest tertiary hospitals located in Seoul [2].
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tion where they would receive care, and it was expected that
preferences regarding the quality of care would come to play
a more important role [4]; therefore, it was likely that patients
would be concentrated at tertiary hospitals in Seoul that are
expected to provide high-quality care. Furthermore, the bene-
fit expansion would enable cancer patients who had chosen
not to receive additional treatment for financial reasons to re-
ceive such treatment, leading them to utilize tertiary hospitals
in Seoul that provide such treatment [2].

The concentration of cancer patients to tertiary hospitals in
Seoul creates various problems. Because the accessibility de-
creases as the distance between the medical institution and
the patient’s residential area increases, patients receiving care
at a distant hospital cannot receive the required medical ser-
vices at the appropriate time [5,6]. Additionally, an influx of
patients exceeding the capacity of a medical institution would
increase the waiting time, leading to delays in treatment [7].
Difficulty in access, as well as delays in treatment, adversely af-
fect the health outcomes of cancer patients who require long-
term treatment and management [8-11].

Furthermore, unnecessary expenses arise due to repeated
tests and the cost and time associated with visits to medical
institutions further away from patients’ residential areas. The
costs resulting from travel expenses and lost time due to can-
cer treatment were estimated to be 22.9 and 921.1 billion Ko-
rean won, respectively [12].

Additionally, the concentration of cancer patients at tertiary
hospitals in Seoul can lead to a gap in medical resources among
different regions. On one hand, local medical institutions less
preferred by patients do not have the capacity to deploy addi-
tional medical resources due to financial difficulties [2]. On the
other hand, because populations are highly concentrated in
the capital region, and patients living in the rural area tend to
prefer Seoul over other areas, the tertiary hospitals in Seoul
are able to establish large cancer centers and to expand their
medical personnel and equipment [13]. While 102 radiation
oncologists, accounting for 38% of all of radiation oncologists
nationwide, work in Seoul, there are only 2 radiation oncolo-
gists each in Gwangju and Chungbuk, and the number of ra-
diotherapy devices per population was found to be 2 times
greater in Seoul than the national average [14]. The lack of
medical resources for cancer patients within their region of
residence again leads the patients to utilize out-of-region
medical institutions.

Previous studies have explored cancer patients’ utilization of
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medical care outside of their residential areas [1,15-17]. How-
ever, those studies did not present an in-depth analysis of the
concentration of cancer patients at tertiary hospitals in Seoul.
Additionally, changes in the utilization of tertiary hospitals in
Seoul after the benefit expansion policy, given the criticism of
the policy, must be examined using empirical data. The pur-
pose of this study was to investigate cancer patients’ utiliza-
tion of tertiary hospitals in Seoul and to compare its trend be-
fore and after the implementation of the benefit expansion

policy.
METHODS

Data and Study Population

This study used claims data from the Korean National Health
Insurance Service. The study population was inpatient epi-
sodes involving a malignant neoplasm (International Classifi-
cation of Diseases, Tenth Revision codes: C00-C97) as the main
diagnosis code from 2011 to 2016 [18]. A total of 5 565 076
cases were selected as the final study population, after exclud-
ing 174 cases in which the patient’s residential area or the lo-
cation of the medical institution was unknown and 326 775
cases occurred in long-term care hospitals. Among the final
study population, cases of the patients who did not have a
medical record due to cancer in prior 3 years were classified as
incident cases and the other cases were classified as prevalent
cases.

Independent Variables

The episode type, sex, age, income level, residential area, and
the type of residential area were used as independent variables,
as all these factors may affect cancer patients’ choice of medi-
cal institution. For episode type, inpatient episodes involving
surgical procedures were categorized as surgical episodes, and
the others as medical episodes. The patients’income level was
divided into quintiles according to the health insurance fee for
national health insurance beneficiaries, and Medical Aid pa-
tients as a sixth category. Residential area was classified into
Seoul, capital regions other than Seoul (Gyeonggi, Incheon),
Chungbuk, the Chungnam area (Daejeon, Sejeong, Chungnam),
Gangwon, Jeonbuk, the Jeonnam area (Gwangju, Jeonnam),
the Gyeongbuk area (Daegu, Gyeongbuk), the Gyeongnam
area (Busan, Ulsan, Gyeongnam), and Jeju. The type of resi-
dential area was classified as urban (cities having ‘gu’), subur-
ban (cities not having‘gu’), and rural (‘gun’).
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Dependent Variable

The dependent variable of this study was whether or not the
episode occurred in a tertiary hospital in Seoul. Based on the
results of a previous study, which reported that cancer patients
were highly concentrated at the 5 largest tertiary hospitals in
Seoul [2], the tertiary hospitals in Seoul were divided into (1)
the 5 largest tertiary hospitals in Seoul in terms of inpatient
volume, and (2) the other tertiary hospitals located in Seoul.

Statistical Analysis

A before-and-after analysis was conducted to compare the
period prior to the benefit expansion policy for 4 major condi-
tions (2011-2013) to the period after the policy (2014-2016).
Although the benefit expansion policy went into effect in Oc-
tober 2013, the year 2013 was classified as prior to the policy,
because the reduction in out-of-pocket payment by the policy
in 2013 was significantly smaller than those in 2014 [19]. The
utilization rates of the 5 largest tertiary hospitals in Seoul and
the other tertiary hospitals in Seoul according to admission type,
income level, residential area, and the type of residential area
were calculated for the periods before and after the policy. A
logistic regression analysis was conducted to examine the ef-
fect of each independent variable, while controlling patients’
demographic features, on the utilization of 5 largest hospitals
in Seoul or on the other tertiary hospitals in Seoul and to iden-
tify changes in utilization after the policy.

Ethical Statement

The study was reviewed and approved by the Institutional
Review Board (IRB) of Seoul National University College of Med-
icine (IRB No. C-1708-035-875). The informed consent was ex-
empted by the board.

RESULTS

The general characteristics of the study population are pre-
sented in Table 1. The number of incident episodes decreased
from 1519796 cases to 1398 901 cases after the policy. Where-
as the number of prevalent episodes slightly increased from
1318 895 cases to 1 327 484 cases after the policy. The propor-
tion of surgical cases was higher in incident episodes than prev-
alent episodes.

The utilization rate of tertiary hospitals in Seoul before and
after the policy for incident episodes is presented in Table 2.
The utilization rate of tertiary hospitals in Seoul increased from

Concentration of Cancer Patients to Seoul

32.9% to 34.9% after the policy. The 5 largest tertiary hospitals
accounted for more than 70% of the utilization of tertiary hos-
pitals in Seoul. While the utilization rate of the 5 largest tertia-
ry hospitals increased from 23.6% to 28.5% after the policy,
the utilization rate of the other tertiary hospitals in Seoul de-
creased from 9.3% to 9.1%. The utilization rate of tertiary hos-
pitals in Seoul was higher for surgical episodes. The increase in
the utilization rate after the policy was higher for medical epi-
sodes, and this is primarily due to the increase in the utiliza-
tion of the 5 largest tertiary hospitals. The utilization rate of
tertiary hospitals in Seoul in Medical Aid patients was 15.6%,
which was approximately one-third of that of the highest in-
come quintile patients. The utilization rate of tertiary hospitals
in Seoul increased in patients of all income levels after the pol-
icy, and the magnitude of the change was similar for all in-
come level. Regions with a high utilization of tertiary hospitals
in Seoul were Seoul (66.2%), Chungbuk (40.4%), the Chun-
gnam area (33.9%), and Gyeonggi, Incheon (33.4%), while the
regions with a low utilization were the Gyeongnam area
(17.3%), the Jeonnam area (20.5%), and the Gyeongbuk area
(21.7%). The utilization rate of tertiary hospitals in Seoul was
the highest in urban areas and the lowest in rural areas.

The utilization rate of tertiary hospitals in Seoul before and
after the policy for prevalent episodes is presented in Table 3.
The utilization rate of tertiary hospitals in Seoul increased from
35.5% to 37.2% after the policy. The utilization rates were high-
er than those of incidents episodes. The utilization rate of the
5 largest tertiary hospitals increased, while the utilization rate
of the other tertiary hospitals in Seoul decreased. The utilization
rate of tertiary hospitals in Seoul was 20.5% in Medical Aid pa-
tients, and 47.0% in the highest income quintile patients. The
regions with a high utilization of tertiary hospitals in Seoul were
Seoul (68.5%), Chungbuk (44.5%), Gyeonggi, Incheon (39.0%),
and the Chungnam area (35.9%), while the regions with a low
utilization were the Gyeongnam area (16.9%), the Jeonnam
area (20.6%), and the Gyeongbuk area (23.6%). The utilization
rate of tertiary hospitals in Seoul was the highest in urban ar-
eas and the lowest in rural areas. Similar results were obtained
when examined medical and surgical episodes separately; these
results are presented in Tables S1 and S2.

The results of the logistic regression analysis are presented
in Table 4. Utilization of the 5 largest tertiary hospitals was high-
er in surgical episodes. There was a more than 4.92 difference
in utilization between Medical Aid patients and those in the
highest income quintile patients. There was about 4.57 differ-



Sanghyun Cho, et al.

Journal of
Preventive Medicine
Public Health

L Incident episodes Prevalent episodes
Characteristics
2011-2013 2014-2016 2011-2013 2014-2016
Total 1519796 (100) 1398 901 (100) 1318895 (100) 1327 484 (100)
Episode type
Medical 1034 312 (68.1) 947 731 (67.7) 1154 563 (87.5) 1136 351 (85.6)
Surgical 485 484 (31.9) 451170 (32.3) 164 332 (12.5) 191133 (14.4)
Sex
Male 765613 (50.4) 717 308 (51.3) 711058 (53.9) 711210 (53.6)
Female 754 183 (49.6) 681593 (48.7) 607 837 (46.1) 616 274 (46.4)
Age (y)
0-29 52 472 (3.5) 48231 (3.4) 61990 (4.7) 59 143 (4.5)
30-39 96 169 (6.3) 75074 (5.4) 60 847 (4.6) 52288 (3.9)
40-49 238498 (15.7) 197 482 (14.1) 183340 (13.9) 166 091 (12.5)
50-59 388 280 (25.5) 345161 (24.7) 359 984 (27.3) 354 061 (26.7)
60-69 360 644 (23.7) 341128 (24.4) 354 962 (26.9) 359 856 (27.1)
>70 383733 (25.2) 391 825 (28.0) 297 772 (22.6) 336 045 (25.3)
Income
Medical Aid 83182 (5.5) 75442 (5.4) 106 205 (8.1) 103 823 (7.8)
1 (lowest) 288 059 (19.0) 258 193 (18.5) 232 486 (17.6) 229943 (17.3)
2 288 688 (19.0) 264723 (18.9) 236 547 (17.9) 238398 (18.0)
3 290 673 (19.1) 265694 (19.0) 245030 (18.6) 247190 (18.6)
4 275454 (18.1) 253572 (18.1) 239916 (18.2) 238 456 (18.0)
5 (highest) 264 581 (17.4) 250024 (17.9) 228774 (17.3) 233 888 (17.6)
Missing 29159 (1.9) 31253(2.2) 29937 (2.3) 35786 (2.7)
Residential area
Seoul 301217 (19.8) 281649 (20.1) 263 382 (20.0) 271 223(20.4)
Gyeonggi, Incheon 387 131 (25.5) 367 458 (26.3) 338114 (25.6) 348 242 (26.2)
Chungbuk 45749 (3.0) 41366 (3.0) 36670 (2.8) 37 266 (2.8)
The Chungnam area’ 109 504 (7.2) 96 900 (6.9) 93959 (7.1) 86 103 (6.5)
Gangwon 50633 (3.3) 47 927 (3.4) 45584 (3.5) 46 096 (3.5)
Junbuk 63715 (4.2) 58 680 (4.2) 57 309 (4.3) 55618 (4.2)
The Junnam area® 120116 (7.9) 105 670 (7.6) 102 687 (7.8) 102 889 (7.8)
The Gyeongbuk area® 163016 (10.7) 144371 (10.3) 135128 (10.2) 130892 (9.9)
The Gyeongnam area* 262 052 (17.2) 238369 (17.0) 231187 (17.5) 233509 (17.6)
Jeju 16 663 (1.1) 16511 (1.2) 14875 (1.1) 15646 (1.2)
Residential area type
Urban 927 862 (61.1) 856 941 (61.3) 800 053 (60.7) 809 953 (61.0)
Suburban 400 215 (26.3) 380033(27.2) 349 478 (26.5) 361 031(27.2)
Rural 191719 (12.6) 161927 (11.6) 169 364 (12.8) 156 500 (11.8)

Values are presented as number (%).

'Daejeon, Sejeong, Chungnam.

Gwangju, Jeonnam.

*Daegu, Gyeongbuk.

“Busan, Ulsan, Gyeongnam.

ence in utilization by residential area, as the Gyeongnam area
showed the lowest utilization and Seoul showed the highest.
In regions other than Seoul, the utilization was high in Chung-
buk, the Chungnam area, and Gyeonggi, Incheon, and low in
the Gyeongbuk area and the Jeonnam area. The utilization

was lower in urban areas than suburban or rural area. The utili-
zation increased by 1.14 times for incident episodes and by
1.13 times for prevalent episodes after the policy.

For the other tertiary hospitals in Seoul, utilization was
higher in medical episodes. The utilization of those hospitals
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All tertiary hospitals Five largest hospitals The other tertiary hospitals
Before After i Before After . Before After i
Diff (%p) Diff (%p) Diff (%p)
2011-2013  2014-2016 2011-2013  2014-2016 2011-2013  2014-2016
Total 329 34.9 2.0%** 23.6 25.8 2.2%%¥ 9.3 9.1 -0.2
Episode type
Medical 311 336 2.5%** 21.8 24.3 2.5%** 9.2 9.2 0.0
Surgical 36.7 37.6 0.9%** 27.3 28.8 1.5%** 9.4 8.7 0.7
Income
Medical Aid 137 15.6 1.9%** 8.3 95 1.2%%* 5.3 6.1 0.8%**
1 (lowest) 289 311 2.2%** 19.5 21.9 2.4%*% 9.4 92 -0.2%
2 29.7 31.2 1.5%** 204 22.1 1.7%%* 9.2 9.1 -0.2
3 328 34.7 1.9%** 23.3 25.3 2.0%** 95 95 0.0
4 37.2 39.1 1.9%** 27.4 29.7 2.3%x¥ 938 9.4 -0.4%*
5 (highest) 42.3 442 1.9%** 32.6 35.1 2.5%** 9.7 9.1 -0.6%**
Missing 32.6 36.1 3.5%** 243 277 3.4%x* 8.3 8.4 0.1
Residential area
Seoul 65.3 66.2 0.9%** 39.6 1.2 1.6%** 25.6 25.0 -0.6%%*
Gyeonggi, Incheon 324 334 1.0%%* 2315 25.2 1.7%%* 8.9 8.2 -0.7%**
Chungbuk 37.0 404 3.4%%% 30.2 33.6 3.4%x* 6.9 6.8 -0.1
The Chungnam area' 29.0 339 4.9%** 238 28.5 4.7%** 5.3 B15) 0.2*
Gangwon 29.3 320 2.7%%* 239 26.4 2.5%** 53 56 0.1
Junbuk 20.6 234 2.8+ 16.9 20.1 3.2%%¥ 3.7 3.3 -0.3%**
The Junnam area’ 18.3 205 2.2%*% 15.0 17.4 2.4%** 3.3 3.0 -0.3***
The Gyeongbuk area® 19.8 217 1.9%%* 16.8 18.7 1.9%** 3.0 3.1 0.1
The Gyeongnam area* 15.9 17.3 1.4%%% 13.7 15.1 1.4%*x 22 2.1 0.0*
Jeju 29.7 339 4.2%** 24.7 29.0 4 .3*** 5.0 49 -0.2
Residential area type
Urban 35.8 37.8 2.0%** 247 26.9 2.2%%¥ 1.1 10.9 -0.2%*
Suburban 30.3 32.3 2.0%** 23.2 254 2.2%%% 7.1 6.8 -0.3%**
Rural 24.2 255 1.3%%* 19.1 20.9 1.8%*¥ 5.1 46 -0.5%**

Values are presented as %.
Diff, difference.

'Daejeon, Sejeong, Chungnam.
Gwangju, Jeonnam.

*Daegu, Gyeongbuk.

‘Busan, Ulsan, Gyeongnam.
*p<0.05, ***p<0.001.

was the highest in Seoul which was 18-fold higher than the
lowest region (the Gyeongnam area). The utilization decreased
for both incident episodes and prevalent episodes after the
policy. Similar results were observed when examined medical
and surgical episodes separately; these results are presented
in Tables S3 and S4.

DISCUSSION

This study investigated the current status of cancer patients’
utilization of tertiary hospitals in Seoul and compared its

trends before and after the implementation of the benefit ex-
pansion policy for 4 major conditions. A previous study that
analyzed cancer patients’ medical utilization from 1999 to
2005 using the cancer registration data and claims data re-
ported that the utilization rate of the 4 largest tertiary hospi-
tals in Seoul was 19.8%, while the utilization rate of the other
tertiary hospitals in Seoul was 17.3% [17]. In this study, the
utilization rates of the 5 largest tertiary hospitals in Seoul from
2014 to 2016 for the incident and prevalent episodes were
25.8%, 28.3%, respectively while the utilization rates of the
other tertiary hospitals in Seoul were 9.1%, 8.9%, respectively.
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All tertiary hospitals Five largest hospitals The other tertiary hospitals
Before After i Before After . Before After i
Diff (%p) Diff (%p) Diff (%p)
2011-2013  2014-2016 2011-2013  2014-2016 2011-2013  2014-2016
Total 355 37.2 1.7%%% 26.1 28.3 A 9.3 8.9 -0.47%*
Episode type
Medical 33.9 35.7 1.8%** 24.4 26.6 2.2%%% 95 9.1 -0.4%**
Surgical 46.5 46.3 -0.2 384 385 0.1 8.1 7.7 -0.47%%
Income
Medical Aid 17.8 205 2.7%%* 11.2 135 2.3 6.6 7.0 0.4*
1 (lowest) 324 33.8 1.4%%* 225 24.9 2.4%*% 99 9.0 -0.9%**
2 32.6 34.1 1.5%** 22.8 245 1.7%%* 9.8 96 -0.2%
3 35.4 375 2.1%%* 25.8 28.2 2 4% 96 9.3 -0.3%
4 39.6 40.6 1.0%** 30.1 315 1.47%*% 95 9.1 -0.47%*
5 (highest) 456 47.0 1.4%%% 36.5 385 2.0%%* 9.2 8.5 -0.7%%*
Missing 353 39.7 4 4% 25.8 30.8 5.0*** 95 89 -0.6*
Residential area
Seoul 68.5 68.5 0.1 435 45.1 1.6%** 24.9 234 -1.5%%*
Gyeonggi, Incheon 38.4 39.0 0.6*** 28.9 304 1.5%** 9.5 8.6 -0.9%**
Chungbuk 38.4 445 B.1%** 305 375 7.0%%* 79 6.9 -1.0%%*
The Chungnam area' 316 359 4.3 26.0 305 4 5*** B3 B3 0.0
Gangwon 29.9 32.4 2.5%** 24.8 27.0 2.2%%% 5.0 5.4 0.4%
Junbuk 22.0 245 2.5%%* 18.4 20.8 2 4% 36 37 0.1
The Junnam area’ 18.8 20.6 1.8%** 15.6 17.3 1.7 3.2 33 0.1
The Gyeongbuk area® 209 23.6 2.77*% 17.6 20.3 2.7%** 33 33 0.0
The Gyeongnam area* 15.7 16.9 1.2%%* 13.6 14.7 1.9 2.0 2.1 0.1*
Jeju 28.7 31.7 3.0%%* 245 27.1 2.6%** 42 46 0.4
Residential area type
Urban 38.7 40.2 1.5%** 27.7 29.7 2.0%%* 11.0 10.5 -0.5%**
Suburban 33.0 34.8 1.8%** 25.4 27.8 2.4%%* 7.6 7.0 -0.6%*%*
Rural 25.7 272 1.5%** 205 22.3 1.8%%* 5.2 5.0 -0.2%

Values are presented as %.
Diff, difference.

'Daejeon, Sejeong, Chungnam.
Gwangju, Jeonnam.

*Daegu, Gyeongbuk.

“Busan, Ulsan, Gyeongnam.
*p<0.05, ***p<0.001.

The logistic regression analysis showed that the utilization of
the 5 largest tertiary hospitals in Seoul increased after the pol-
icy, whereas the utilization of the other tertiary hospitals in
Seoul decreased. These results indicate that cancer patients
are concentrated to a few largest hospitals in Seoul, and this
trend is intensifying over time.

Regional differences in cancer patients’ utilization of the 5
largest tertiary hospitals in Seoul can be explained by the dif-
ferences in accessibility to Seoul between regions. Cancer pa-
tients choose medical institutions primarily by their size, repu-

tation, and new technologies [20,21]. Accessibility acts as one
of the constraints for cancer patients to choose the medical in-
stitution; choices become more limited as the distance to the
medical institution increases [22]. This can explain the high
utilization of the 5 largest tertiary hospitals in Seoul among
the patients living in the Chungnam area, Chungbuk, and
Gyeonggi, Incheon, as well as the greater increase in the utili-
zation after the policy in the Chungnam area and Chungbuk.
Other than those regions, regions that showed high utilization
of the 5 largest tertiary hospitals in Seoul and a large increase
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Five largest hospitals The other tertiary hospitals
Incident episodes Prevalent episodes Incident episodes Prevalent episodes
Episode type
Medical 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
Surgical 1.31(1.30, 1.32) 2.01(1.99, 2.02) 0.94(0.93, 0.95) 0.81(0.80, 0.82)
Sex
Male 1.27(1.26, 1.28) 1.16 (1.15, 1.16) 0.83(0.82, 0.84) 0.85(0.85, 0.86)
Female 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
Age (y)
0-29 5.48 (5.40, 5.56) 7.18(7.08,7.28) 0.77(0.75, 0.79) 0.55(0.54, 0.57)
30-39 2.11(2.08,2.14) 2.34(2.30, 2.37) 1.42(1.40, 1.45) 1.11(1.08, 1.13)
40-49 1.77(1.75,1.79) 1.83(1.81, 1.84) 1.31(1.29, 1.33) 1.15(1.13,1.17)
50-59 1.79(1.78,1.81) 1.77(1.76, 1.79) 1.22(1.20, 1.23) 1.16(1.15, 1.17)
60-69 1.66 (1.65, 1.68) 1.60(1.58, 1.61) 1.17(1.16, 1.19) 1.16(1.14,1.17)
=70 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
Income
Medical Aid 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
1 (lowest) 2.32(2.28,2.37) 2.13(2.09, 2.16) 1.47 (1.44,1.51) 1.31(1.28, 1.34)
2 2.45(2.40, 2.49) 2.14(2.10,2.17) 1.46 (1.43, 1.50) 1.36(1.33, 1.39)
3 2.91(2.86, 2.96) 2.59(2.55, 2.63) 1.50(1.47, 1.54) 1.33(1.30, 1.36)
4 3.65(3.59, 3.72) 3.18(3.13,3.23) 1.55(1.52, 1.59) 1.29(1.26, 1.32)
5 (highest) 492 (4.83,5.01) 4.42 (4.36, 4.49) 1.57 (1.54, 1.61) 1.23(1.21, 1.26)
Missing 3.13(3.05, 3.22) 2.69(2.63,2.75) 1.36(1.31,1.42) 1.32(1.28, 1.36)
Residential area
Seoul 457 (4.53, 4.62) 5.59 (5.53, 5.65) 18.77(18.38, 19.16) 18.47 (18.07, 18.88)
Gyeonggi, Incheon 1.78(1.77, 1.80) 2.40(2.38, 2.43) 3.95(3.87, 4.04) 4.37(4.27, 4.47)
Chungbuk 2.70(2.65, 2.74) 3.05(3.00, 3.11) 2.91(2.81,3.01) 3.22(3.11,3.33)
The Chungnam area’ 2.03(2.00, 2.06) 2.30(2.27,2.34) 2.39(2.33, 2.46) 2.53(2.46, 2.60)
Gangwon 1.77(1.74,1.80) 1.91(1.87, 1.94) 1.97(1.90, 2.04) 1.86(1.79, 1.93)
Junbuk 1.26(1.24,1.29) 1.42 (1.40, 1.45) 1.39(1.34, 1.44) 1.48(1.42, 1.54)
The Junnam area? 1.09(1.07,1.10) 1.16(1.14,1.18) 1.28(1.25,1.32) 1.36(1.32, 1.40)
The Gyeongbuk area® 1.23(1.21,1.24) 1.35(1.33, 1.37) 1.31(1.28, 1.35) 1.47 (1.43,1.51)
The Gyeongnam area* 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
Jeju 1.77(1.73,1.82) 1.73(1.68, 1.78) 1.71(1.62, 1.80) 1.55(1.46, 1.65)
Residential area type
Urban 0.79(0.79, 0.80) 0.80(0.80, 0.81) 0.59(0.58, 0.60) 0.60(0.59, 0.61)
Suburban 1.09(1.08, 1.10) 1.07 (1.05, 1.08) 1.02(1.00, 1.04) 1.04(1.02, 1.06)
Rural 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
Time period
Before policy 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
After policy 1.14(1.14,1.15) 1.13(1.12,1.13) 0.97(0.96, 0.98) 0.94(0.93, 0.95)

Values are presented as odds ratio (95% confidence interval).

'Daejeon, Sejeong, Chungnam.
Gwangju, Jeonnam.

*Daegu, Gyeongbuk.

“Busan, Ulsan, Gyeongnam.

in utilization after the policy were regions without metropoli-
tan cities, such as Gangwon, Jeju, and Jeonbuk. These results
can be interpreted by the regional gaps in medical resources.

Eleven of the 15 tertiary hospitals in Korea with more than
1000 beds are located in metropolitan cities, and local areas
have fewer types and numbers of medical equipment than
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metropolitan cities [23]. The low utilization of the 5 largest ter-
tiary hospitals in Seoul among patients residing in urban areas
in the logistic regression analysis supports this interpretation.

The gap in the utilization of the 5 largest tertiary hospitals in
Seoul between Medical Aid patients and the highest income
quintile patients was more than 4-fold which is consistent
with the results of previous studies [16,17,24]. There were no
significant differences between the income levels in the in-
crease in the utilization after the benefit expansion policy. Un-
equal accessibility to medical services may lead to unequal
health outcome in cancer patients. A previous study which in-
vestigated survival rates of cancer patients by income level re-
vealed that the 1-year, 3-year, and 5-year survival rates were
all higher in patients with higher income [24].

After the introduction of the benefit expansion policy for 4
major conditions, the utilization rate of the 5 largest tertiary
hospitals in Seoul increased for both incident episodes and
prevalent episodes, and the increase was higher for medical
episodes than for surgical episodes. If this increase was due to
the benefit expansion policy, it can be interpreted that for sur-
gery, which is a relatively high-risk medical service, the prefer-
ence for the quality of care was evident [25] so that the cost
change did not significantly affect the choice of the medical
institution in cancer patients, whereas for non-surgical servic-
es, the cost played a relatively important role in the selection
of the medical institution. Meanwhile, contrary to the results
of previous studies, which reported that the increase in medi-
cal use after the benefit expansion policy was higher among
lower-income patients [26-28], the gap between income lev-
els in the utilization of tertiary hospitals in Seoul did not
change after the policy in this study. This discrepancy may
have been due to differences in the outcome variable mea-
sured between this study and prior studies. The outcome vari-
able in this study, the utilization of tertiary hospitals in Seoul,
has a geographic feature. Patients who reside in rural areas
must spend a large amount of time both traveling to tertiary
hospitals in Seoul and waiting to receive care at those hospi-
tals. It may be that the access barrier prevents lower-income
patients to respond to the policy, given that time available for
medical use is generally low in the lower-income patients.

There are some limitations to this study. Various operational
definitions are in use to define the medical use of cancer pa-
tients using medical claims data. Although this study used the
operational definition known to have the highest validity, it
remains possible that the use of medical services may have
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been overestimated in some cases [18]. Additionally, the se-
verity of cancer, which may significantly affect patients’ choice
of medical institutions, was not included in this analysis. Using
cancer registration data may overcome these limitations in fu-
ture studies.

This was a descriptive study that examined the current status
of the concentration of cancer patients at tertiary hospitals in
Seoul. Future studies are necessary to investigate the different
aspects and the consequences of this utilization pattern. Vari-
ous other indicators, such as the number of patients or medi-
cal expenses, can be used to analyze the utilization pattern of
medical institutions, which may produce different results [29].
Researches using various indicators to capture different aspects
of the cancer patients’ utilization pattern will broaden the un-
derstanding of this phenomenon. In addition, it is necessary
to identify ‘appropriate’ patient concentration by analyzing the
concentration pattern by cancer type and its stage. For high-
risk surgical procedures and rare cancers, the concentration of
cancer patients at a few medical institutions can increase the
quality of care [30-32], and a greater concentration of such
cases can be considered ‘appropriate’ For the other cases, quan-
titative research is needed to assess the effect of the patient
concentration on patient health and social cost. Such studies
will provide a basis for the establishment of a regional cancer
management system and for the provision of integrated can-
cer care currently implemented by the government.
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