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Abstract

Background: Location of death has been used to examine an indicator for
good death. This study aims to examine location of death among patients
with three major cancers (gastric, liver, and lung) and other factors associated
with location of death in South Korea. Methods: We selected the medical and
pharmacy claims data for health services and location of death among the
42,596 decedents with cancer (lung 16,632, liver 15,872, gastric 10,092) from
2009 to 2013. We used logistic regressions to identify factors associated with
home death. Outcome measures are locations of death (hospital, outpatient
clinics or emergency room and home). Results: Only 8.9% died at home
whereas 46.5% died in hospital as inpatients. Patients with more than one
comorbid cancer or receivers for any supportive care were significantly more
likely to die in hospital. Female and younger than 55 years old liver cancer
patients were associated with home death. Patients living in metropolitan
area, or paying more insurance premium, or being public aid beneficiaries,
were associated with home death. Conclusions: The supportive care service use
prior to death was significantly associated with increasing odds to hospital
death. Being older than 75, or having multiple cancers was significant factors
associated with hospital death, whereas living in metropolitan area, lower in-
come or emergency visit were significant factors with home death. These find-
ings are opposite to what is found, as the palliative care and hospice is predo-
minantly hospital-centered. The findings emphasize a need to available
end-of-life care in community for dying patients.
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1. Introduction

A death at home has been considered as a significant outcome and a “good
death” in a large body of research in end of life care [1] [2] [3] [4] [5] due to
better quality of care [2] [6] and autonomy [3] [5] [6]. The main body of litera-
ture shows that people prefer to die at home [5] [7] [8] [9] irrespective of their
health conditions and living arrangements prior to death [7] [8].

Several studies have suggested that palliative care provision may improve the
chances of people to receive care in the final days outside hospital or at home
and to die there [8] [10] [11] [12] [13]. Cancer patients are more likely to receive
hospice and palliative care compared to other dying patients, both in hospital
settings and at home, and their chances of achieving a chosen home death are
better [14] [15] [16] [17]. Also, hospice and palliative care use were associated
with home death for cancer patients in European countries [1] [11]. However,
South Korea has a different situation. The majority of hospice and palliative care
is being provided in hospital in South Korea, and this may be one of the expla-
nations for the relatively high rate of hospital deaths (87.2%) among cancer pa-
tients in South Korea [18]. If the hospital-focused development of palliative care
in South Korea is indeed an explanation for the large proportion dying in hos-
pital [19], this could also imply that those cancer patients get a supportive type
of care at the end-of-life, which can include use of services such as hospice and
palliative care and die so in the hospital rather than at home [20].

This study, therefore, aims to examine location of death use among patients
with three major cancers (gastric, liver, and lung) and its association with home
death in South Korea. These three cancers have been reported as the three major
cancers for causes of deaths which took up over half among all cancers in South
Korea [20].

This study has the following research questions:

1) What is the prevalence of home death among patients with three major
cancers in South Korea?

2) What other factors are associated with home death among patients with

three cancers in South Korea?

2. Methods
2.1. Data and Study Cohort

This study used medical and pharmacy claims data from the National Health

Insurance (NHI) of decedents in 44 tertiary general hospitals from January 1%,
2009 to December 31, 2013 in South Korea. The dataset included all medical and
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pharmacy claims for health services uses and eligibility information of gender,
age and insurance premium level. The National Health Insurance Service
(NHIS), the single public payer, has full authority to access all deaths for all citi-
zens through the electronic claims dataset system in South Korea.

Among the initial records for all 84,462 deaths, we developed the analytic da-
taset for this study limiting cases were diagnosed, and died of the major three
cancers: gastric (C16), liver (C22), or lung (C34) cancers as a primary cause. The
injtial claims data were then used to identify decedents diagnosed with these
three cancers as a primary diagnosis and attendant treatment during the last
month prior to death. We only examined the last episode claim per decedent
that was equal to the number of decedents. Thus, one last record for deaths di-
agnosed and died of these three major cancers (gastric (C16), liver (C22), lung
(C34) cancers) as a primary cause were selected in this study. The NHIS pro-
vided the de-identified subset blinded medical and pharmacy claims data for this
research project extracted from their own Hospice and Palliative Promotion
project dataset. The Institutional Review Board at NHIS Ilsan Hospital already
approved for the previous Hospice and Palliative Promotion project (IRB num-
ber #3-1725-A-N-01) at NHIS before conducting this research project. There-
fore, there is no need for any extra Institutional Review Board approval nor in-

formed consents for our research project.

2.2. Measures

2.2.1. Dependent Variable: Locations of Death

Place of death comprised the categories of hospital, outpatient clinics or emer-
gency room and home. There are two kinds of datasets for these decedents: the
medical services claims and reports for death. Comparing these two datasets, we
identified the locations of death (hospital, clinic or emergency room) if the last
date for medical record (i.e. inpatient, outpatient clinic, or emergency room) was
identical to that of the death report. Due to no field for the place of death itself in
these datasets, we used the operational definition for “home death” if patient
with cancer was not identified to die in the above three medical settings (hospit-
al, outpatient clinic or emergency room). We assumed that cancer patients died
at home if the last date for medical records were not matched with the dates of
death report. Using current two datasets, we found the nursing home death
would be extremely rare and was difficult to differentiate with hospital death.
Most of nursing home death were coded in “hospital”. Therefore, we did not

differentiate the nursing home deaths with hospital death in this study.

2.2.2.Independent Variables
Supportive Care Use

We identified the uses of supportive care services if there were claim records
reimbursed for palliative care unit, aseptic room patient care, lead-shield room
patient care, isolation rooms and medications (narcotic pain pills, antiemetic

agent for anti-cancer drug). These services are defined as non-aggressive treat-
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ment that does not aim for cure in this study so we defined as “supportive” care.
When we found any reimbursed claims for chemotherapy, immunotherapy, ba-
sic tests for treatments (ie. PET-CT, bone densitometry) in the last month of
life, we defined these services for aggressive treatment for cancer. However, we
excluded these cases for supportive care use, associated with treatment purpose
procedure or test in this study.

Independent variables were age (0 - 40, 41 - 55, 56 - 64, 65 - 74, 75 - 84, 85
years+), sex (female, male), insurance type (the employee insured, the self-employed
insured, public aid), and degree of urbanization of the municipality of residence
(metropolitan city (population = 1 million, city (1 million > population =
30,000), and rural). In South Korea, employees pay their contributions based on
income under the National Health Insurance Program, whereas the self-employed
do on the basis of income and asset. The public aid beneficiaries are low income
bracket and do not pay any contribution under the public aid program which is
subsidized by the government tax. The degrees of their monthly contributions
were evenly distributed and categorized into 20 groups (the lowest grade 1 to the
highest grade 20) excluding the public aid beneficiaries. This rank was used as
proxy information for beneficiaries’ economic status such as income. The ex-
tents of health care services use were analyzed using the number of emergency
visits in the last episode. We used the total number of cancers as comorbid con-
dition as we could not differentiate clearly the primary and secondary cancers in
medical claims. We did not consider other comorbid chronic disease as comor-
bid condition as these patients were severely dying of cancer in this study (ie.
hypertension, diabetes).

2.3. Statistical Analysis

We analyzed data for three groups separately for patients with gastric cancer,
liver cancer and lung cancer.

For each patient with gastric cancer, liver cancer and lung cancer separately, a
multivariable logistic regression model was constructed to determine indepen-
dent predictors of home death. As patients with these three cancers have differ-
ent paths in prognosis or pain levels at the last days of lives, we ran the model s
individually. Due to big sample sizes for each group from the national datasets,
statistical tests may be able to present meaningful results with significant power.
Therefore, we developed the model s to examine interactions factors in the sep-
arate models.

The independent variables in each model were age, sex, urbanization, health
care services use (ER visit) prior to death, severity of cancer (number of cancers),
and level of monthly insurance contribution group.

To investigate associations between home death and factors which contri-
buted to health services use effects, two sets of multivariable logistic regression
model s were performed. Using home death as the dependent variable, we de-
veloped two model s consisting of all independent variables for each insurance

type (model 1), and then adding interactions; emergency visits and monthly
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contribution level, emergency visit and insurance type and female and monthly
contribution group (model 2) in order to gain more insight on the respective
role of these covariates. All model s were checked for multicollinearity (tolerance
and variance inflation factor collinearity statistics). Model 2 was designed to
re-examine the associations among higher medical utilizations, severity of can-
cers, economic levels, and home death after running model 1. All analyses were

conducted using SAS 9.3.version (SAS Institute Inc., Cary, North Carolina).

3. Results

3.1. Descriptive Statistics

Table 1 shows that descriptive statistics of demographics or health services use
among those who died of three major cancers (gastric, liver and lung cancer) in
44 tertiary hospitals. Among decedents with three major cancers total 42,596 pa-
tients (lung 16,632, liver 15,872, gastric 10,092) were identified. 71.6% of dece-
dents were male. Their mean of age was 64.0 years and most lived in urban area
(87.3%). Over half of them were covered by any employer’s insurance. The most
frequent comorbid chronic diseases were diabetes among liver patients (14.4%),
lung patient (9.7%) and gastric patients (9.3%). The next frequent comorbid
chronic disease was hypertension among three major cancer patients (lung,
6.8%, liver, 6.0%, gastric cancer, 5.7%).

Only 1.7% of liver cancer patients received only supportive care services whe-
reas 4.1% of patients with gastric cancer received only supportive care services
prior to death. The most frequently received health services were pain manage-
ment (8.2%) and chemotherapy (6.5%). Gastric cancer patients (9.5%) used
more pain management medication while 6.7% of patients with liver cancer used
medication for pain management. More than 90% died in hospital: less than half
(45.6%) in the inpatient hospital and an almost equal proportion in the outpa-
tient hospital or emergency room; 8.9% died at home.

Over half of decedents had employer insurance among all patients while 8.0%
of decedents were covered by medical aids.

Among all 42,596 deaths, only 8.9% died outside of hospital or outpatients’

clinics. Most of death occurred in inpatient setting (46.5%).

3.2. Factors Associated with Home Death among Patients with
Three Cancers

3.2.1. Age and Gender

Table 2 presents the logistic regressions results among patients who died of gas-

tric, liver, and lung cancer. Table 3 includes the logistic regression results with

the interaction variables.

Among gastric cancer patients, those aged between 65 and 74 were signifi-
cantly to die at hospital, clinics or emergency room (OR = 0.575, p < 0.01, model
1) or patients those aged between 75 to 84 were less likely to die in any places in
hospital. (OR = 0.668, p < 0.05, model 1) in Table 2. Patients aged 41 - 55 with
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Table 1. Descriptive statistics among patients with major three cancers prior to death.

Gastric Cancer Liver Cancer Lung Cancer Total
(C16) (C22) (C34)
N % N % N % N %
Total 10,092 100 15,872 100 16,632 100 42,596 100
Gender Female 3240 32.1 3630 22.9 3846 23.1 10,716 25.2
male 6852 67.9 12,242 77.1 12,786 76.9 31,880 74.8
Age group 0 - 40 yrs 709 7.0 533 3.4 286 1.7 1528 3.6
41 - 55 yrs 2294 22.7 4190 26.4 1903 114 8387 19.7
56 - 64 yrs 2407 23.9 4833 30.4 4089 24.6 11,329 26.6
65 - 74 yrs 2726 27.0 4229 26.6 6317 38.0 13,272 31.2
75 - 84 yrs 1666 16.5 1822 11.5 3521 21.2 7009 16.5
85 yrs & older 290 2.9 265 1.7 516 3.1 1071 2.5
Age (means) 62.6 61.8 67.2 63.9
Region Metropolitan City 5471 54.2 8716 54.9 8652 52.0 22,839 53.6
City 3400 33.7 5207 32.8 5586 33.6 14,193 333
Rural 1217 12.1 1940 12.2 2386 14.3 5543 13.0
unclear 4 0.0 9 0.1 8 0.0 21 0.0
The grade. of rflonthly unclear 380 3.8 586 3.7 527 3.2 1493 3.6
contribution
1 grade (0% - 5% rank) 279 2.8 411 2.6 508 3.1 1198 2.8
2 grade (6% - 10% rank) 317 3.1 484 3.0 451 2.7 1252 2.9
3 grade (11% - 15% rank) 266 2.6 492 3.1 485 2.9 1243 2.9
4 grade (16% - 20% rank) 253 2.5 472 3.0 427 2.6 1152 2.7
5 grade (21% - 25% rank) 262 2.6 430 2.7 420 2.5 1112 2.6
6 grade (26% - 30% rank) 274 2.7 470 3.0 460 2.8 1204 2.8
7 grade (31% - 35% rank) 325 3.2 522 3.3 543 3.3 1309 3.3
8 grade (36% - 40% rank) 383 3.8 525 3.3 575 3.5 1483 3.5
9 grade (41% - 45% rank) 347 3.4 627 4.0 562 3.4 1536 3.6
10 grade (46% - 50% rank) 410 4.1 607 3.8 629 3.8 1646 3.9
11 grade (51% - 55% rank) 420 4.2 649 4.1 647 3.9 1716 4.0
12 grade (56% - 60% rank) 409 4.1 734 4.6 702 4.2 1845 4.3
13 grade (61% - 65% rank) 440 4.4 712 4.5 656 3.9 1808 4.2
14 grade (66% - 70% rank) 442 4.4 681 4.3 737 4.4 1860 4.4
15 grade (71% - 75% rank) 525 5.2 788 5.0 784 4.7 2097 5.0
16 grade (76% - 80% rank) 475 4.7 823 5.2 944 5.7 2242 5.3
17 grade (81% - 85% rank) 696 6.9 957 6.0 1078 6.5 2731 6.4
18 grade (86% - 90% rank) 686 6.8 991 6.2 1179 7.1 2856 6.7
19 grade (91% - 95% rank) 606 6.0 895 5.6 1010 6.1 2511 5.9
20 grade (96% - 100% rank) 1080 10.7 1663 10.5 2081 12.5 4824 11.3
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Continued
Insurance type Employer” 5823 57.7 8860 55.8 10,013 60.2 24,696 60.0
Self-employed 3452 34.2 5659 35.7 5392 324 14,503 34.0
Public Aid 817 8.1 1353 8.5 1227 7.4 3397 8.0
Intensity of Medical Care  Non-aggressive care services® 412 4.1 270 1.7 431 2.6 1113 2.6
Number of ER visits 5243 52.0 6890 43.4 7783 46.8 19,916 46.7
1 4425 43.8 8632 54.4 8349 50.2 21,406 50.3
2 1 0.0 2 0.0 3 0.0 6 0
Number of Cancers 1 3381 33.5 10,992 69.3 7254 43.6 21,627 50.1
2 3493 34.6 3245 20.4 4,815 29.0 11,553 27.1
3 2015 20.0 1149 7.2 2,847 17.1 6011 14.1
4 869 8.6 366 2.3 1,189 7.1 2424 5.7
5 334 3.3 120 0.8 527 3.2 981 2.3
Comorbid Other Chronic
Disease Hypertension 579 5.7 946 6.0 1127 6.8 2652 6.2
Diabetes 936 9.3 2283 14.4 1609 9.7 4828 11.3
Depression 142 1.4 70 0.4 177 1.1 389 0.9
Coronary Artery Disease (CAD) 286 2.8 293 1.8 662 4.0 1241 2.9
Chronic Obstructive
Pulmonary Disease (COPD) 254 2.5 230 1.5 2020 12.1 2504 5.8
Renal failure 114 1.1 221 1.4 173 1.0 508 1.2
Others 7666 75.6 11,778 74.2 9623 57.8 28,089 65.9
Health Services CT 212 2.1 297 1.9 359 2.2 868 2.0
MRI 28 0.3 42 0.3 95 0.6 165 0.4
PET 14 0.1 24 0.2 37 0.2 75 0.2
Chemotherapy 616 6.1 1121 7.1 1098 6.6 2835 6.7
Pain management
Pharmacotherapy (Cancer) 956 9.5 1071 6.7 1478 8.9 3505 8.4
Cardiopulmonary
Resuscitation (CPR) 11 0.1 16 0.1 22 0.1 49 0.1
Psychotherapy 5 0.0 4 0.0 10 0.6 19 0.0
Intubation Use 17 0.2 26 0.2 38 0.3 81 0.2
Ventilator Use 31 0.3 43 0.3 70 0.4 144 0.3
Emergency Room Visit 46 0.5 88 0.6 86 0.5 220 0.5
Intensive Care Unit Use 44 0.4 73 0.5 97 0.58 214 0.5
Place of Death Inpatient Hospital 5082 50.36 6488 40.9 7370 44.3 20,346 45.2
Outpatient or Emergency Room 4069 40.32 7992 50.5 7764 46.7 23,748 45.8
Home 941 9.32 1392 8.8 1498 9.0 4282 9.0

*All information of demographics was described at the end of life time period. "Employer insurance includes governments, public and private schools, and
any private employers. “We used own operational definition of hospice and palliative care called “non-aggressive treatment” in this study for cases if there
was no any aggressive treatments for cancer ze. chemotherapy CT, MRI, PET, gene test or sonography.
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Table 2. Factors associated with home death among patients with three major cancers (Model 1).

Gender

Age group

Region

The grade of

monthly contribution

Intensity of
Treatment

Insurance type

Public aid
Health Care

Comorbidity

Interactions

Female (vs. male)
0-40

41 - 55 yrs
56 - 64 yrs
65 - 74 yrs
75 - 84 yrs
85 yrs & older

Rural

Metropolitan City
City

Grade 1 - grade 20

Supportive Care Use

Employer (vs.
community-based
insurance)

Medical Aid Beneficiary
Number of ER visits
Number of Cancers

ER visit * monthly
contribution

ER visit * Insurance type

Female * monthly
contribution

Gastric Cancer (C16)

Liver Cancer (C22)

Lung Cancer (C34)

Adjusted OR

1.122

Reference
category

0.896
0.714
0.575%*
0.668*
0.769

Reference
category

1.512%*
1.181

1.010

0.637**

1.180*

1.150**
1.197**

1.731%*

95% CI

(0.958 - 1.315)

(0.633 - 1.268)
(0.506 - 1.007)
(0.410 - 0.806)
(0.467 - 0.956)
(0.447 - 1.322)

(1.231-1.857)
(0.954 - 1.461)

(0.997 - 1.022)

(0.472 - 0.860)

(1.023 - 1.361)

(1.072 - 1.235)
(1.026 - 1.397)
(0.555 - 0.964)

Adjusted OR

1.124

Reference
category

1.482*
1.279
1.135
0.983
0.762

Reference
category

1.270**
1.119

1.016**

0.542**

1.230**

1.146**
1.115

0.690**

95% CI Adjusted OR 95% CI
(0.975 - 1.297) 1.199** (1.043 - 1.378)
Reference
category
(1.090 - 2.015) 1.856** (1.226 - 2.808)
(0.943 - 1.735) 1.605* (1.085 - 2.372)
(0.834 - 1.544) 1.326 (0.903 - 1.947)
(0.707 - 1.368) 1.130 (0.764 - 1.671)
(0.470 - 1.234) 0.931 (0.581 - 1.493)
Reference
category
(1.070 - 1.507) 1.308** (1.121 - 1.527)
(0.934 - 1.341) 1.236** (1.05 - 1.455)
(1.006 - 1.027) 1.011 (1.001 - 1.021)
(0.383 - 0.768) 0.939 (0.668 - 1.32)
(1.096 - 1.380) 1.461** (1.306 - 1.635)
(1.058 - 1.242) 1.088** (1.03 - 1.15)
(0.983 - 1.266) 1.120 (0.99 - 1.267)
(0.555 - 0.857) 0.653** (0.525 - 0.812)

*P < 0.05, **P < 0.001, Model 1: Logistic regression result without interactions.

Table 3. Factors associated with home death among patients with three major cancers (Model 2).

Gender

Age group

Female (vs. male)
0-40
41-55yrs
56 - 64 yrs
65 - 74 yrs
75 - 84 yrs

85 yrs & older

Gastric Cancer (C16)

Adjusted OR

1.440*

Reference
category

0.904
0.719
0.574**
0.667*

0.761

95% CI

(1.076 - 1.927)

(0.638 - 1.28)
(0.51 - 1.015)
(0.409 - 0.805)
(0.466 - 0.955)

(0.442 - 1.308)

Liver Cancer (C22)
Adjusted OR

1.234

Reference
category

1.483*
1.276
1.129
0.982

0.757

Lung Cancer (C34)

95% CI Adjusted OR 95% CI
(0.961 - 1.584) 1.186 (0.931 - 1.512)
Reference
category
(1.091 - 2.016) 1.857*4** (1.227 - 2.810)
(0.941 - 1.731) 1.606** (1.086 - 2.374)
(0.83 - 1.537) 1.327 (0.903 - 1.949)
(0.705 - 1.366) 1.130 (0.764 - 1.672)
(0467 -1.227)  0.932 (0.582 - 1.495)
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Continued
X Reference Reference Reference
Region Rural
category category category
Metropolitan City 1.515** (1.233 - 1.861) 1.274** (1.073 - 1.512) 1.309%* (1.121 - 1.528)
City 1.181 (0.954 - 1.461) 1.122 (0.936 - 1.344) 1.237%0¢% (1.051 - 1.456)
Th de of thl
€ grace oL MONIY  Grade 1 - grade 20 1.024%  (1.007-1.041)  1.009  (0.994-1.023)  1.012  (0.999 - 1.025)
contribution
Intensit
ntenstty Supportive Care Use 0.634%  (0.47-0.856) 0543  (0.384-0.769) 0936  (0.666 - 1.316)
of Treatment
Employer (vs.
Insurance type community-based 1.428% (1.079 - 1.889) 1.033 (0.832 - 1.282) 1.420%* (1.143 - 1.765)
insurance)

Public aid Medical Aid Beneficiary 1.151%* (1.073 - 1.236) 1.144%* (1.056 - 1.24) 1.088** (1.030 - 1.150)
Health Care Number of ER visits 1.212 (0.992 - 1.481) 1.033 (0.954 - 1.357) 1.065 (0.905 - 1.253)
Comorbidity Number of Cancers 0.741* (0.561 - 0.977) 0.692*%* (0.556 - 0.86) 0.653** (0.525 - 0.813)

. ER visit * monthly
Interactions L. 0.983 (0.962 - 1.004) 1.019% (1.002 - 1.037) 0.997 (0.980 - 1.014)
contribution
ER visit * Insurance type 0.982 (0.730 - 1.321) 0.966 (0.761 - 1.225) 1.119 (0.883 - 1.418)
Female * monthly
0.977* (0.955 - 0.999) 0.992 0.972 - 1.011) 1.001 (0.982 - 1.020)

contribution

*P < 0.05, **P < 0.001, Model 2: Logistic regressions results with interactions.

liver cancer (OR = 1.482, p < 0.01, model 1) or lung cancer (OR = 1.856, p <
0.01, model 1) were significantly more likely to die at home.

Female gastric cancer patients (OR = 1.44, p < 0.05, model 2, Table 3), and
female lung cancer patients (OR = 1.199, p < 0.05, model 1, Table 2) were sig-
nificantly more likely to die at home comparing to male patients with gastric or
lung cancer. Female gastric cancer patients paying for greater monthly premium
contribution were significantly less likely to die at home (OR = 0.977, p < 0.05,
model 2, Table 3).

3.2.2. Urbanization

All three cancer patients; gastric cancer patients (OR = 1.512, p < 0.01, model 1,
Table 2), liver cancer (OR = 1.27, p < 0.05, model 1, Table 2) and lung cancer
patients (OR = 1.308. p < 0.01, model 1, Table 2) who lived in metropolitan area
were significantly more likely to die at home than those who lived in rural area.

3.2.3. Insurance Types and Monthly Premium Contribution Level
Among those had employer insurance, gastric cancer patients (OR = 1.18, p <
0.01, model 1, Table 2) and liver cancer patients (OR = 1.23, p < 0.01, model 1,
Table 2) and lung cancer patients (OR = 1.461, p < 0.01, Table 2) were signifi-
cantly more likely to die at home.

Patients who paid more monthly premium were significantly more likely to

die at home among gastric cancer (OR = 1.024, p < 0.01, model 2, Table 3), liver
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patients (OR = 1.016, p < 0.01, model 1, Table 2), and lung patients (OR = 1.011,
p < 0.05, model 1, Table 2).

Medical aid beneficiaries with gastric cancer (OR = 1.150, p < 0.01, model 1,
Table 2) or liver cancer (OR = 1.146, p < 0.01, model 1, Table 2) or lung cancer
(OR =1.088, p < 0.01, model 1, Table 2) were significantly more likely to die at

home.

3.2.4. Supportive Care Use

Using only supportive care was significantly associated with death in any ward
in hospital such as hospital room, emergency room or clinics among gastric
cancer patients (OR = 0.637, p < 0.01, model 1 and liver cancer patients (OR =
0.542, p < 0.01, model 1)) in Table 2.

3.2.5. Emergency Room Visit and Total Number of Cancers

If gastric cancer patients (OR = 1.197, p < 0.01, model 1) or liver cancer patients
(OR = 1.115, p < 0.05, model 1) or lung cancer patients (OR = 1.120, p < 0.05,
model 1) had a higher number of emergency room visits in the last month of life,
they had significantly higher probabilities to die at home. The interaction factor
between emergency room visit and monthly premium contribution level was
significantly associated with home death among liver cancer patients (OR =
1.019, p < 0.05, model 2, Table 3).

All patients with greater numbers of comorbid cancer were significantly asso-
ciated with hospital death. In particular, gastric cancer patients with other com-
orbid cancer had lower odds to die at home (OR = 0.743 p < 0.001, model 2, Ta-
ble 3).

4. Discussion

Most of patients with any cancer in South Korea are more likely to die in hospit-
al (87.2%) which is surprisingly greater than other countries [18]. Compared to
other countries, there are particular factors associated with hospital death related
to the end-of-life care. Among them, lack of home hospice care service is most
attributing factor of hospital death in terminal cancer patients. To improve qual-
ity of death, Korean medical system needs to develop home hospice care service.
This study examined the location of death among the major three cancer pa-
tients (gastric, liver and lung) using medical claims dataset and examined the
factors associated with home death. This study is the first empirical study using
the national level of claims data for the decedents with major three cancers in
South Korea and examined the death places. Those who received only suppor-
tive care in the last month of life were significantly more likely to die in any
places in hospital. If patients with more than one cancer had greater probability
to die in hospital, living in a metropolitan area, being female among gastric and
lung cancer patients, or being younger was associated with home death.
Considering the quality of life among the dying patients and preferences, it is

clear that most people have preferred their home as the place of death over a bed
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in hospital [21] [22] [23] and dying home is ideal for the dying individuals and
their families [24] [25]. However, the prevalence of home death is still lower [25]
[26]. South Korean situation is also not exceptional, either. Majority of descen-
dants do die in hospital although the Koreans prefer to die at home [27] [28].

Location of death and its factors have been studied in diverse the advanced
end-of-life health system. In Japan, availabilities for hospice or palliative care at
home were significantly associated with home death better psychological status
for patients and families [20] [29] [30]. Also, Japanese patients had greater
change to die at home without any preferred place for death [31]. Diverse studies
revealed the factors associated with home death: caregivers’ preferred place, ca-
regivers’ support, numbers of hospital admissions, palliative care visits [33] [34],
being married, higher educations, and urbanization [11]. However, dying patient
with greater need for medical attention (Ze. pain management) had high proba-
bility of dying in hospital. So, if pain is controllable at home, there would be
greater chances to let the patients die at home [30] [31].

Urbanization factor implies the access for medical services. Living in metro-
politan area increases access to hospital often so it is easy to discharge and to be
readmitted to hospitals whereas residents in rural or small cities.

Therefore, supportive hospital care services increase the chance of hospital
death rather than decreasing it, and living in metropolitan area increased the
chance of home death. Being female, or living in metropolitan area was asso-
ciated with hospital death in the previous study [32] [33].

We found that both decedents with higher income and low income who got
supported by public aid were more likely to die at home interestingly. This find-
ing rooted the two different reasons why these two groups led to home death;
one with greater resource wanted to die at home for better death and the other
with lower access to medical services or support might not be able to receive suf-
ficient services at medical setting.

Hospice or palliative care is indeed strongly hospital-focused in South Korea.
Palliative care at home is also available but it is a service provided by the hospital
to patients that cannot be hospitalized for some reason and when a registered
nurse is available [35] [36]. A majority of hospice and palliative care services in
South Korea still concentrate on predominantly cancer patients in tertiary hos-
pitals supported by the Cancer Control Policy [37]. The pilot project for
home-based hospice and palliative care services have begun since 2016 March,
which is an extension form of hospice and palliative care services provided by
only certified hospitals [38].

The end-of-life care, hospice or palliative care services are being under-utilized
in Korea still. In 2012, among those who died from cancer only, 11.9% received
palliative care from various institutions. In 2013, about 10% (8084) cancer pa-
tients obtained services from palliative care institutions. These findings indicate
that the current support system is still lacking, especially when compared other

countries with hospice and palliative care under system.
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Limitations

This study has limitations. First, there was no exact information where the pa-
tients died except hospital, emergency room, or clinics. So home deaths may be
overestimated in this study. There is no method to link with even the death cer-
tificate so we could not identify with the actual cause of death for our study
sample. Due to the privacy act for patients, it is impossible to incorporate be-
tween the medical records and the death certificate. Thus, it might generate ma-
jor inaccuracy for the place of death and it was impossible to validate the issues
for this study.

Second, hospice or palliative care use was not clearly identified as an inde-
pendent service code in the data system back then. The end-of-life care system is
being in progress to add more services and payment system still during the study
period. Even it is very controversial to use the terms hospice and palliative care
at the same time for different stakeholders.

Despite these limitations, this study is a rare study to examine the locations of
death as outcomes defined by operative definition using the large secondary
claims data and its factors among patients with major cancers in South Korea.
This effort reveals a few valuable findings to understand the patterns of health
care services and significant factors associated with supportive care use among

the dying patients.

5. Conclusion

Patients with three major cancers in South Korea were more likely to die at
home if they lived metropolitan area, or were paying higher insurance premium,
or were covered by employer insurance. The cancer patients who had supportive
care services prior to death were significantly more likely to die in hospital in
Korea. Patients with multi-cancers or being older had increased odds of dying in
hospital. The end-of-life care system in Korea developed in hospital settings
without the extensive or various formats of other choices for the dying patients

often set the boundaries against the preferences of patients or family members still.
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