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insurance data-based cohort study
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Abstract

Objective Along with aging, the elderly population with cancers is increasing. The costs of end-of-life (EOL) care are
particularly high among cancer patients. The purpose of this study was to investigate the trends in medical costs in
the last year of life among older adults with cancer.

Design, setting, and participants Using the Health Insurance Review and Assessment Services (HIRA) database for
the period 2016-2019, we identified older adults aged > 65 years who had a primary diagnosis of cancers and high-
intensity treatment at least once in the intensive care unit (ICU) of tertiary hospitals.

Main outcomes and measures High-intensity treatment was defined as receiving at least one of the following
treatments: cardiopulmonary resuscitation, mechanical ventilation, extracorporeal membrane oxygenation,
hemodialysis, and transfusion. The EOL medical treatment costs were calculated by dividing periods 1,2, 3,6, and 12
months from the time of death, respectively.

Results The mean total EOL medical expense per older adult during the year before death was $33,712. The cost of
EOL medical expenses for three months and one month before subjects’death accounted for 62.6% ($21,117) and
33.8% ($11,389) of total EOL costs, respectively. Among subjects who died while receiving high-intensity treatment in
the ICU, the costs associated with medical treatments that occurred during the last month before death were 42.4%
($13,841) of the total EOL expenses during the year.

Conclusion The findings indicate that EOL care expenditures for the older population with cancer are highly
concentrated until the last month. The intensity of medical care is an important and challenging issue in terms of care
quality and cost suitability. Efforts are needed to properly use medical resources and provide optimal EOL care for
older adults with cancer.
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Introduction

Cancer is a leading cause of death; in 2019, cancer
accounted for 27.5% of deaths in South Korea [1]. In par-
ticular, among the elderly population over 65 years, the
mortality rate from cancer has continuously increased
from 122.4 (per 100,000 population) in 2000 to 158.2 in
2019 [2]. Cancer patients are treated with multiple drugs
and procedures for the management of symptoms and
comorbid conditions. Additionally, a considerable pro-
portion of cancer patients continue to receive intensive
care near their end of life (EOL) [3]. South Korea has a
national health insurance system that covers approxi-
mately 98% of the overall Korean population, and most
medical procedures are reimbursed on a fee-for-service
basis [4]. Under such circumstances, cancer-related
medical expenditures can be a huge burden on national
health insurance finances.

The pain and disability caused by disease can increase
the burden on patients and their family members for a
long time before death, not only physically and mentally,
but also economically. In 2018, the proportion of medi-
cal expenditure spent by Korea in gross domestic product
(GDP) was 7.6%. Although this proportion is lower than
the average one of organization for economic co-opera-
tion and development (OECD, 8.8%), the rate of increase
in medical expenditure over the past five years in South
Korea is the fastest among OECD countries [5]. Medical
expenses for the elderly>65 years continue to increase,
and medical expenses per elderly person were approxi-
mately three times higher than that of the entire popula-
tion in 2018 [2]. These data show that a surge in medical
expenses due to an aging population will increase the
burden on both individuals and national health insurance
finances.

Given the high risk of morbidity and increased access
to health care services, it is not surprising that health-
care costs increase with age. However, in addition to age,
income, residence area, type of disease, and care at the
EOL are significant factors contributing to the increase
in medical expenses [6, 7]. In particular, there has been
an increasing number of recent studies reporting medi-
cal expenses, which are intensively invested at the EOL
and impending death, as a factor in the surge in medical
expenses [3, 8]. In a Canadian cohort study [8], approxi-
mately 10% of government-funded health expenditures
were spent on health care in the last year of life, and EOL
care costs rose sharply in the last three months prior to
death. The costs of EOL care are particularly high among
patients with cancer. The cancer cohort had significantly
higher total health care costs of EOL than those without
cancer in the United States and Australia [6, 9].

Understanding EOL care costs can provide prelimi-
nary data on the factors that can increase the burden on
the national health care budget. However, little is known
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about recent trends in medical care costs at the EOL
among cancer patients in South Korea. Therefore, this
study aimed to investigate the trends in medical costs for
the last year of life among older adults with cancer.

Methods

Data sources

This study was a cohort study using data collected from
the Health Insurance Review and Assessment Service
(HIRA) database for the period 2016—-2019. The HIRA
database contains health insurance claims data from
South Korea. The data include cost information of all
medical services and prescription drugs that are reim-
bursed by the Korean National Health Insurance (KNHI)
and the Medical Aid Program (MAP) [4]. The KNHI cov-
ers approximately 98% Koreans, and the MAP covers the
remaining who cannot afford national insurance [4].

Patient and public involvement

There was no direct patient or public involvement in this
study. The study procedure was approved by the Insti-
tutional Review Board of the first author’s university in
South Korea (PNU IRB/2021_53_HR).

Study patient identification

Patients were considered for inclusion if they had a medi-
cal claim with a cancer diagnosis between 2016 and 2019.
For this study, we extracted data of adults aged =65 years
who had a primary diagnosis of cancer and high-intensity
treatment at least once in the intensive care unit (ICU) of
tertiary hospitals. Data from the HIRA were anonymized
before providing them to the researchers.

Study outcomes

Patients

Information on demographic characteristics, diagno-
ses, and health insurance was based on claims codes in
the HIRA database. We identified older adults with one
of the 12 cancers associated with high mortality in South
Korea as the primary diagnosis [10]. The 12 cancers were:
lung (C33 and C34), liver (C22), colorectal (C18-21), gas-
tric (C16), gallbladder and biliary duct (C23, C24), pan-
creatic (C25), bladder (C67), prostate (C61), renal (C64,
C65), breast (C50), thyroid (C73), and cervical (C53-
55). Diagnoses were coded based on the Korean Stan-
dard Classification of Disease 7th editions [11], which is
a modified version of the International Classification of
Disease-10th revision (ICD-10) [12].

Medical care costs

The total costs of medical treatments were the sum of
the reimbursed expenses by KNHI and MAP for the data
extracted from one recent claim at the time of death or
last hospitalization between 2016 and 2019 among older
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adults with cancer. Additionally, total costs for high-
intensity medical treatments were calculated from these
claims using the following procedure codes: cardiopul-
monary resuscitation (CPR), mechanical ventilation
(MV), extracorporeal membrane oxygenation (ECMO),
hemodialysis (HD), and transfusion. We extracted the
claim data that simultaneously included at least one
high-intensity treatment code and ICU admission code.
High-intensity treatment in this study was defined as
receiving at least one of the following treatments in the
ICU: CPR, MV, ECMO, HD, and transfusion. These are
described as life-sustaining treatments in the Act of Hos-
pice and Palliative Care and Decisions on Life-Sustaining
Treatment for Patients at the End of Life (LST Deci-
sion Act) in South Korea [13]. In a Korean cohort study
[14], the most commonly used high-intensity EOL care
was transfusion, MV, and HD among deceased older
adults. High-intensity treatments corresponded to the
following codes based on the HIRA and KNHI [4]: CPR
(KNHI codes M1583-7), MV (M5850-8, M5860), ECMO
(01901-6), HD (07020 [intermittent hemodialysis; IDH]
and O7031-4 [continuous renal replacement therapy;
CRRT]), and transfusion (X2011-2, X2021-2, X2031-2,
X2041-2, X2051-2, X2061-2, X2071-2, X2081-2, X2091-
2, X2101-2, X2111-2, X2121-2, X2131-2, X2141-2).

EOL costs of medical treatments

The total EOL costs of medical treatments were defined
as the sum of the reimbursed expenses by KNHI and
MAP for the data extracted from claims during the pre-
vious year based on the time of death in deceased sub-
jects. Medical expenses include outpatient and inpatient
treatment, and patients pay only 5% of the total amount
incurred in the hospital. This is in accordance with
the national insurance policy for severe diseases in the
Republic of Korea. To identify EOL treatment costs, we
extracted claims data after 2017. The EOL medical treat-
ment costs were calculated by dividing periods into 1, 2,
3, 6, and 12 months from the time of death.

Statistical analysis

The data were analyzed using SAS version 9.4 (SAS Insti-
tute Inc., Cary, NC, USA). Descriptive statistics, includ-
ing frequency, means, standard deviations (SD), and
percentages, were computed to summarize the study
population and medical treatment costs. Mean and
SD were used to describe continuous variables, such as
sample age and medical treatment costs. The costs for
medical treatments in Korean won were converted to
US dollars using a conversion rate of 1,200 won/dollar
(exchange rates as of September 15, 2020). Additionally,
a t-test or one-way ANOVA was conducted to inves-
tigate whether there were differences in costs accord-
ing to demographic characteristics and high-intensity
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treatment type. The cost of ECMO was excluded from
this analysis because it accounted for a very small pro-
portion (0.23%) of the total medical care costs.

Results

Patient characteristics

The characteristics of the study sample are presented
in Table 1. The mean age was 73.6 years (SD=6.15),
and 70.9% were men. Lung cancer was the most com-
mon diagnosis among subjects (32.0%), followed by liver
(15.4%), colorectal (14.3%), gastric (10.15%), and gallblad-
der and biliary duct cancer (9.5%).

Medical care costs

As a result of analysis of subjects’ recent claim data dur-
ing their hospitalization, the mean total medical treat-
ment costs were $14,029.09 per patient and the mean
total costs associated with high-intensity medical treat-
ment was $849.30 (Table 1). High-intensity medical
treatment costs accounted for 6.4% of the total costs
(Fig. 1). Among the costs of high-intensity medical treat-
ments, transfusion was the highest (75.5%), followed by
HD (19.7%), and MV (3.2%). Both the mean costs of total
medical treatments and high-intensity medical treat-
ments were significantly higher in the 65 to 69 elderly
group than in the =85 years group (Table 1, p<.001).
The mean total medical treatment costs of subjects with
KNHI were significantly higher than of those with MAP
(p=.001)). The mean total medical treatment costs were
significantly higher in men (p<.001), and the cost of
high-intensity medical treatment was significantly higher
in women (p=.003). For high-intensity medical treatment
costs between men and women, there were differences
according to treatment type (Table 2). The transfusion
costs were likely to be higher in women, but these were
higher for men diagnosed with gastric (p<.001) and gall-
bladder and biliary duct cancer (p=.015).

EOL costs of medical treatments

The total EOL costs of medical treatments in the last year
of life among deceased older adults with cancer are pre-
sented in Fig. 2. The mean total EOL medical expenses
per person for the first year before death was $33,712.
The cost of EOL medical expenses for three months and
one month before the subjects’ death was $21,117 and
$11,389, respectively. They accounted for approximately
62.6% and 33.8% of the total EOL costs during the last
year, respectively. Additionally, the costs of EOL medi-
cal treatment for groups A and B are shown in Fig. 1.
Subjects in Group A (n=3,221) died while receiving
high-intensity treatment in the ICU. Group B (n=1,403)
were those who received high-intensity treatment in the
ICU, but did not receive it at the time of death. The cost
of total EOL medical treatment spent during the year
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Table 1 Characteristics of study subjects (N=6,098)

Characteristics  Categories n (%) Medical care costs Costs of high-intensity treatments
M+SD torF p M+SD torF p
Overall 14029.09£12351.61 849.30£1696.35
Age (years) 65-69° 2015 (33.0) 14509.06+£1375454 6286  <0.001 1022.25+£1915.61 10.490 <0.001
70-74° 1723 (283)  13893.22+12165.09 e<a 903.65+1690.95 e<a
75-79¢ 1397  (229) 1317438+10410.21 797.56+1415.94
80-84¢ 700 (11.5) 1329045 +11359.60 765.67 £1363.04
>85¢ 263 (4.3) 11527.59+9606.35 532.76£1118.03
Sex Male 4326 (70.9) 14036.07£1241462 3742  <0.001 844.12+£1649.07 -2462 0.003
Female 1772 (29.1)  13212.25+11897.87 919.28+£1715.09
Health Medicare 5774 (94.7) 13791.74£1223964 2753  0.001 885.72+1672.51 -0670 0.126
insurance Medicaid 324 (5.3) 13209.85+11083.89 904.15+1453.35
Diagnoses Lung 1954 (32.0)  13352.25+10357.22 537.32+£1037.42
Liver 940 (154) 15003.94+£17193.94 1456.94+£2354.25
Colorectal 873 (14.3)  13933.02+11563.89 956.99+1700.19
Gastric 614 (10.1)  14077.59+12215.79 970.65£1815.50
Gallbladder, Biliary duct 577 (9.5) 15093.16 £12669.43 965.74+£1672.91
Pancreas 417 (6.8) 11758.42+8908.67 705.69+1308.99
Bladder 207 (34) 12983.22£10592.49 1023.67+£2058.27
Prostate 182 (3.0) 11430.34+£8818.27 918.31+£1480.08
Renal 112 (1.8) 14156.77£11778.34 1083.32+£1716.27
Breast 107 (1.8) 13476.95+12739.97 927.17+£1794.45
Thyroid 58 (1.0) 15093.33+£8797.26 709.61+835.20
Cervical 57 (0.9) 1104268 £7959.04 112230+£1322.62

o ECMO; 0.2%

- MV: 3.29 B Transfusion; 75.5%
AV; 3.2%

B CPR; 1.3%

osts of High-intensity
treatment (6.44%)

Fig. 1 Proportion of costs associated with high-intensity treatment

prior to the subject’s death was higher in group B thanin  in total EOL medical treatment costs between groups A
group A (Table 3, p<.001). However, costs for 6 months, and B increased sharply from 6 months before death, and
3 months, 2 months, and 1 month before the subject’s this difference was maintained until the time of death.
death were higher in Group A (p<.001). The differences In groups A and B, the costs associated with medical



Page 5 of 9

(2023) 22:76

Jo et al. BMC Falliative Care

sisAleipoway =QH ‘uoireushbAxo aueiquidaw |ea10d103-8IIX3 =ONDJ ‘UOIIR|IIUA [BDIUBYDIW = A\ ‘UOIIR}ISNSAI A1euow|nd-o1pied =YdD 210N

09 €ELSFEOYCL 0L6CF89€S 8IVOCFV6COL  SSYCLLFPSSLO - - - - [e2IAIeD
L000>  SECO 1000> €700  C900CFC689F €9VSFLEYL CL'8F6/4'88  S6/L9LF8YYIL  9IYBOLFOLLYOL  6L6LF88Y.  TILF966L  €E€S65FT6/8S prosfy
LGSOLLFEYOV6 SLCr+06'S9  09GL+€£96 08805l +¥0268 - - - - isealg
600  ¥SL'0 <00 €¢00 86'8SSF /¥ /08 SOEVY+SC0L SECrF6¥8LL 65€88LF/86VLL €C'189F08'8¢/ 9CEE+59/9 8V eEr+SECLL LV /evl 6989/ [eusy
- - - - EV'6S9+v0ClL LI'ESFOCY9 €98y +1¥0Cl  C6'6CELF¥C606 911501d
8000 800 L0O0O> 5800 V9LLF09/LLL 8ESYF0OSL9 (8LFYSL8 96’168 F 981708 9’66 F8E€€96 EVCrFLLIEY 0L /yF¥80CL  €£G98l +58CH6 Joppelg
910 SC00 1000> 610 YOS+ LLYIL €90SFEOOL PEOLLF8YOEVL VS LL6F Y Y0L L9/Z0L+¥8689 66'SCL+/608 0€85+¥89Cl  LEVOELF95€EL Sealoued

1oNnp Ale
000> 6000 LOO0> GL00 CEVLLF690C9 OVEOFEELL ¥8YPFOV60L  SOEEVLF917/8 0/£'16/F60608 CCISFLIY9 6165F197CCL ¥968SLFLLEVOL I9ppe|q|eD
000>  S000 lOO0> 1000 > SP98SF/97C9L LELSFOI L LTVCIFELBOL 08'c96F0LYLL l6'Z18F/6668 OCOLL¥BL'E LeC8FCYOrl  LESE8LFITLLO ouises
900 6£L0 LOO0> LS00  COL6LF8S/L8 ¥OLyFSSTL 669€FCSTLL  ¥68VILF6SEE6  PE968F800L6  /89VF/8€L SEESFOILCL  LSYLELFYI P8 [B12310]0D
0S¢0 €500 1000> 0€00 LS8/9F668SL SSVF¥8CL OEESFYLCLL S88LSCFOEOVYL erevL+v06SL €LESF900L 8C8SFBEVCL [L96/0CFECSLLL J9AI
LECO /900  SLOO LI00  C6609F61669 6665F/8¢CL O£ FP8SLL  L660LLFCL099  €81ESFC0869  9TL6F09SL 86€S+988LL  S9886+FL6'16S bun
sasoubelq
¢000 6510 1000> /810 LLYVEBFSYOS6 88'SY+8/L¢CL  888SFSLSEL  LEOOVL+CL6L8 LC665+£C008 LLBEFOCLL P8EVFECLCL  6EELLLFOL1S8 presipsiy
¢000  ¢000 loo0> £000 (S'/0LF610SL 6£1SF980L 8EL9FLLSLL  OFCEIL +5/'8E6 6S°LELFL1S8L Fe8F9lYy. 0C6SFSLECL  9S5PSSL+81l€/8 2JedIpay
adueINsUl
YiesH
1900 1000>  0€C0 GO0 L9SLSF8LOY9 L9CEFOLPS  0S9/F¢S0CL G98ELF06CLY  60CLEFOS009 9LCOCFLSTLL 8OL9FC66LL  089¢EL F906YS -58
€/1'0 8l00  80C0O ¢000 (8'S8LF¥S LS. 0LV F8Y /9 9CLEF/98LL G9'1S6+¢0919 LLevL+€9¢€LL 86'CSF6l'CL 0CorFLL6LL  CVS9EL+v6/8L ¥8-08
6100 l000 €910 7100 E6VOSFVO80L LLIVFS9L9  6EBLFLEECL IV BLYIFYOEYS OL'€E89F10CSL  LOELLFOGLL vO6SFBLCCL  C6BECLFSOLYL CYASYA
¢€00 1L000> L000> 1000 06'06LF9F'€EC8 ¥8C9FS09L 8B LYFCSCLL 969l F¥Lee0l €0969+F /8¥8L 0987F/969 699SFVESCL ¥EBYLF/,9€/8 /-0,
6000  £&CO 1000> 5000 OV 9EL+86'SLL LOGYFVLCL [VEOF6SELL 9C8L6LFVL LV L5008 +0€9¢8 V799 +98'¢L 0SCoF6E¢eCl 08'1641+64800L 69-59
(s1eak) aby

aH AW d4dd uoisnjsuel] aH AW 4dd uoisnjsuel) aH AW 4dd uoisnjsuel]

(d) aredwo)d (@s¥w) ajewsa4 (@s*wjaew s9|qeliep

(860'9=N) 9|eW3} PUE S|eU USSM1S] SIusUIIeal) ALSUsiul-ybiy JO S150D) T d|qeL



Jo et al. BMC Palliative Care (2023) 22:76

Page 6 of 9

—+—Total —=—Group A —+Group B

40

35

30

25

20

15

Medical Costs of decedents (51,200)

10

12 MON 6 MON

Fig. 2 End-of-life costs of medical treatment according to point of time
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Group A included patients who died during high-intensity treatment in the intensive care unit. Group B included patients who received high-intensity
treatment in the intensive care unit, but they did not receive it at the time of death

Table 3 End-of-life costs of medical treatment among deceased older adults with cancer (N=4,624)

Time point Total (n=4,624) Group A (n=3,221) Group B (n=1,403) t p
M=SD M£SD M£SD

12 mon 33712.09+26162.64 32634.87 +26452.39 35676.59+25516.89 -3.360 <0.001

6 mon 2715590+21737.33 27987.21+22830.63 25639.85+19502.67 4.945 <0.001

3'mon 21117.55+17339.84 23288.31+18840.02 17164.10+£13332.29 16.736 <0.001

2 mon 17530.31+£14327.33 20162.76+15519.22 12729.78+10237.36 25.899 <0.001

1 mon 11389.14+10105.83 13841.95+10863.10 7102.51+6747.45 34.607 <0.001

Note. Group A included those who died during high-intensity treatment in the intensive care unit. Group B included those who received high-intensity treatment in

the intensive care unit, but they did not receive it at the time of death

treatments during the last month before death were
42.4% and 19.9% of the total EOL expenses during the
year, respectively.

Discussion
This descriptive cohort study utilized national health
insurance claims data from South Korea. We investi-
gated medical care costs among older adults with one
of the 12 cancers associated with a high mortality rate.
Moreover, we examined EOL costs in the last year of life
among patients with cancer. Our findings show that the
EOL costs of medical treatments spent by older adults
increase as the subjects are near the end of their lives.
The elderly population is rapidly growing worldwide
as life expectancy increases due to advances in medicine
and technology. According to the World Health Orga-
nization (WHO), by 2050, it is estimated that approxi-
mately one-fifth of the world’s population will be over
60 years old [15]. The pace of population aging in South

Korea has also increased dramatically. It is expected that
the population aged 65 years or older will account for
more than 40% of the total population by 2060 [2]. The
life expectancy at birth in 2018 was 82.7 years, while the
health-adjusted life expectancy (HALE) was 64.4 years in
South Korea [16]. Life expectancy at birth refers to how
long a newborn can expect to live, on average, if cur-
rent death rates do not change [17]. HALE represents
the number of years in full health that an individual can
expect to live given the current morbidity and mortal-
ity conditions [18]. Many people want to live a long and
healthy life. However, statistics indicate that we may live
with disease for about 20 years from the age of 65 to the
end of our life.

As the aging population progresses, the elderly popula-
tion with cancer is increasing, and the financial burden
caused by cancer is also expected to increase. According
to statistics in South Korea [19], the population aged >60
years (56.5%) received more cancer-related treatments
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compared to subjects of other age groups (2.5-21.6%)
in 2019. In cohort studies analyzing data from cancer
patients [3, 20], the mean monthly inpatient costs for
acute myeloid leukemia (AML) increased from $5,465
12 months before death to $15,033 in the last month
[3]. Additionally, approximately 70% of the total medi-
cal expenditure during the last year of life among cancer
patients was spent in the last 6 months [20]. The pat-
tern of increased EOL care costs was similarly observed
in other countries studies [21-23]. Substantial groups of
severely ill deceased patients underwent intensive medi-
cal treatment until shortly before death in Switzerland
[21]. Non-Hispanic (NH) Asian, NH black, and Hispanic
patients with lung cancer were likely to receive intensive
care in their final month of life in the United States [23].
Furthermore, the Australian cancer cohort had signifi-
cantly higher rates of health service use and 27% higher
total healthcare costs than those without a cancer history
[22]. These findings suggest that the medical expenses
during EOL of elderly cancer patients might be substan-
tial, which can place a great burden on the national medi-
cal finances.

Our findings indicated the total medical treatment
costs and high-intensity care costs incurred during the
recent ICU admissions among the older population
with cancer. The costs for high-intensity care accounted
for 6.4% ($849.30) of the total medical treatment costs.
High-intensity care costs seem to account for a small
proportion of total treatment costs. However, the actual
cost associated with high-intensity care is expected to be
much higher, considering that cancer is a chronic disease
and can lead to repeated ICU admissions in severe cases.
Additionally, this study might partially analyze medi-
cal costs because the HIRA dataset included only cost
information with codes for specific treatment or proce-
dures. According to our previous analysis work [14], the
annual cost of high-intensity care has increased steadily
from 2016 to 2019. Considering that 95% of inpatient
treatment costs are covered by national health insur-
ance when a subject is diagnosed with registered cancer
in South Korea [24], high-intensity medical expenditures
related to cancer can be a financial burden on the health
care system.

In this study, the total medical care costs and costs of
high-intensity treatment varied according to age and sex.
The costs of medical treatments for those aged 65-69
years were significantly higher than those aged>85
years. A similar trend has been observed in other stud-
ies [22, 25]. Deceased elderly aged over 90 years at death
had 20% lower health care costs than those aged 80-84
years in Australia [22]. In a Taiwanese national cohort
study of elderly patients (=60 years) with chronic kidney
disease [25], the care costs were lower among subjects
with advanced ages: every 10-year increase in age was
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associated with a 3% reduction in 30-day EOL inpatient
expenses. Additionally, our results showed differences
in medical treatment costs according to sex. The total
medical treatment cost was higher in men, whereas the
cost of high-intensity treatment was higher in women.
These results are consistent with those of Chen and col-
leagues [25], who reported in Taiwanese study that EOL
medical expenses were higher among women (3%; 95%
CI, 0-5%). The cost of transfusion was higher in women
under 80 years than in men of the same age in our study.
This might be one of the factors related to the difference
in high-intensity care costs between men and women.
However, it is difficult to compare these results, as there
are few studies that present the costs of various types
of high-intensity treatment and analyze the difference
in medical costs between men and women. In addition,
the number of men in all cancers was high because men’s
prevalence rates are higher than women in all cancer.

Additionally, this study provides recent evidence on the
high costs of EOL cancer care among older adults that
continue to increase until the last month of life. The total
medical expenses were approximately $32,600 for the
last year of life, and the cost incurred during one month
before death was about one-third of the total EOL cost.
According to study by Park and Song [3], the monthly
inpatient costs of cancer patients increased steeply from
2 months prior to death between 2013 and 2014 in South
Korea. These findings indicate that many Korean elderly
cancer patients are likely to receive invasive and aggres-
sive treatment, even to the point of imminent death. The
trend of high-intensity care costs is similarly observed in
cohort studies in other countries such as the US [26, 27],
Canada [8], and Taiwan [28]. EOL care costs during the
final 4 months of life were about $10,000 higher for can-
cer patients than for those without cancer in the US [26],
and cancer patients were more likely to use intensive
inpatient treatments ($23,938 vs. $17,856). In a Cana-
dian cohort study [8], acute care costs increased rapidly
in the last 120 days. Likewise, the EOL care expenditure
in cancer decedents was highly concentrated in the last
few months in Taiwan [28]; total EOL care expenditures
incurred in the last 1, 3, and 6 months were 32.9%, 52.2%,
and 72.5%, respectively. Based on these findings, it can be
seen that EOL care expenditures associated with high-
intensity treatment for older populations with cancer are
highly concentrated in the last month.

Medical expenses spent in the last year of the subject’s
life indicate the intensity of EOL treatment. This study
suggests the likelihood of unnecessary and futile medical
spending at the EOL. In a longitudinal multi-institutional
cohort previous study [29], patients who had discussed
their wishes for EOL care with physicians were more
likely to receive care that was consistent with their pref-
erences. The result showed that patients’ preferences not
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only determine the direction of treatment, but also there
is a clear difference in medical costs. Among patients who
received no life-sustaining treatments, physical distress
was lower in patients for whom such care was consistent
with their preferences. Furthermore, a cancer patient’s
documenting preferences against resuscitation were asso-
ciated with better quality of life in the week before death
[30]. With the implementation of the LST Decision Act
[13] since 2018, cancer patients at the terminal stage have
the right to express their intentions regarding EOL medi-
cal treatments to their physicians and receive legal guar-
antees in South Korea. Accordingly, the public has become
highly interested in the quality of care at the EOL. To avoid
the financial pressure of aggressive EOL care, physical suf-
fering, emotional burden, and failed expectations for care,
policy makers and healthcare providers need to focus on
the controllable causes that influence accelerating futile
EOL care expenditures.

This study is limited in that the HIRA database included
only medical care services that were reimbursed by the
national health insurance system. Medical services that
were paid by patients outside the pocket were excluded
from the analysis. Moreover, the HIRA dataset included
limited clinical information, such as the patient’s clini-
cal exam results, which can influence cancer care costs.
In addition, HIRA database contain only codes and costs
of medical service, and not contain the number of cases
consulted overall. This study only included information on
older adults with cancer treated at tertiary hospitals, so it
may not be representative of EOL cancer patients in South
Korea. Despite these limitations, this study is significant in
that it provides preliminary data to understand the current
status of medical care costs at the EOL for cancer patients.
Future research should focus on investigating the clini-
cal factors that influence cancer care costs and examining
total medical expenditure, including non-reimbursable
services costs, to estimate the entire economic burden of
cancer care. In the end, the cost of EOL, not the treatment
of cancer, is the burden of the state. Therefore, it is nec-
essary to carefully analyze the benefits and disadvantages
perform active treatment when the patient is unlikely to
recover. Eventually, rather than actively treating terminal
cancer patients at the end, it is helpful to consult with the
patient in a close interview with the patient and the family.
The hospice system will help to settle. However, the pur-
pose was to provide basic data through the analysis of the
current EOL status of this study, it is necessary to further
study.

Conclusion

Findings indicate that EOL care for older popula-
tions with cancer is highly concentrated until impend-
ing death. Medical care costs incurred in the last month
accounted for one-third of the total EOL expenditure.
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Futile high-intensity treatments at the EOL not only place
physical, psychological, and economic burdens on patients
and their families, but also increases the financial burden
on the national health care system. The intensity of EOL
care is an important and challenging issue in terms of care
quality and cost suitability. Continuous assessment of the
appropriateness of medical resource use at the EOL is
required to reduce undue burden on the patient, families,
and insurance system and to provide optimal care.
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