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Purpose In Korea, the “Act on Hospice and Palliative Care and Decisions on Life-sustaining Treatment for Patients at the End of Life”
was enacted on February 4, 2018. This study was conducted to analyze the current state of life-sustaining treatment decisions based
on National Health Insurance Service (NHIS) data after the law came into force.

Materials and Methods The data of 173,028 cancer deaths were extracted from NHIS qualification data between November 2015
and January 2019.

Results The number of cancer deaths complied with the law process was 14,438 of 54,635 cases (26.4%). The rate of patient
self-determination was 49.0%. The patients complying with the law process have used a hospice center more frequently (28% vs.
14%). However, the rate of intensive care unit (ICU) admission was similar between the patients who complied with and without the
law process (ICU admission, 23% vs. 21%). There was no difference in the proportion of patients who had undergone mechanical
ventilation and hemodialysis in the comparative analysis before and after the enforcement of the law and the analysis according to
the compliance with the law. The patients who complied with the law process received cardiopulmonary resuscitation at a lower rate.

Conclusion The law has positive effects on the rate of life-sustaining treatment decision by patient’s determination. However, there
was no sufficient effect on the withholding or withdrawing of life-sustaining treatment, which could protect the patient from unneces-
sary or harmful interventions.
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Introduction several social discussions and consensus processes, the “Act
on Hospice and Palliative Care and Decisions on Life-sus-
With the development of modern medicine, it is pos- taining Treatment for Patients at the End of Life” was estab-
sible to treat or control many diseases, thereby extending lished on February 2016 and enacted on February 4, 2018
the human lifespan. However, life-sustaining treatment for [4]. After the enforcement of the law, patients at the terminal
patients who are unlikely to recover may interfere with phase of disease or end-of-life can legally withhold or with-
the dignified dying of patients. Therefore, ethical and legal draw life-sustaining treatment, including cardiopulmonary
issues regarding the process of determining and implement- resuscitation, hemodialysis, and the use of mechanical ven-
ing appropriate life-sustaining treatment have risen. Laws on tilation or chemotherapy. The purpose of the act is to protect
withholding or withdrawing life-sustaining treatment have the dignity and value of human beings by ensuring the best
been enforced in several countries to ensure dignified death interests of the patients at the terminal phase of disease or
[1,2]. In Korea, since the case at Boramae Medical Center end-of-life and by respecting their self-determination.
in 1997 and the case of “Grandma Kim” in 2008 [3], there In the law, the requirements for withholding or withdraw-
has been increasing debate about patient self-determination ing life-sustaining treatment involve several steps. The first
regarding life-sustaining treatment at the end-of-life. After step is the assessment of the patient at the end-of-life or with
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terminal illness. The doctor in charge and one medical spe-
cialist in a medical institution with an ethics committee must
assess the person as a patient nearing death, who have no
chance of recovery despite treatment, and rapidly worsening
symptoms. The second step is a verification of the decisions
of the patient or patient’s family. The patient or patient’s fam-
ily member should express that the patient does not want
life-sustaining treatment using advance directive on life-sus-
taining treatment, life-sustaining treatment plan, verification
of consistent statements of two or more family members or
unanimous consensus of the patient’s family members. And
then, it should be verified by the doctor in charge and one
medical specialist. Finally, life-sustaining treatment can be
withheld or withdrawn only if there is a medical assessment
that the patient is in the end stage of life, and the patient’s
intention to avoid life-sustaining treatment is verified [5].

After the law was implemented, it is necessary to inves-
tigate whether the law have been applied properly and if
the purpose of the law has been achieved. Although single-
center experiences have been reported after the enforcement
of the law [6,7], it is necessary to investigate the status of life-
sustaining treatment in Korea. For this reason, we analyzed
the data from the National Health Insurance Service.

Materials and Methods

1. Study patients

Cancer death data were derived from the National Health
Insurance service from November 2015 to January 2019.
These were extracted from cancer patients and confirmed
deaths during the period according to the Korean Stand-
ard Classification of Diseases and V codes. In Korea, cancer
patients registered with the National Health Insurance Ser-
vice receive V codes. The accuracy of the method of search-
ing for cancer patients using both the Korean Standard Clas-
sification of Diseases and the V code is very high. Cancer
deaths were divided into three groups: “before the law”,
cancer deaths before enforcement of the life-sustaining treat-
ment decisions act; “compliance with the law”, cancer deaths
complied with the law process; and “non-compliance with
the law”, cancer deaths did not follow the law process. Can-
cer death data during the national pilot project period (from
November 2017 to January 2018) before enforcement of the
life-sustaining treatment decisions act were excluded from
the analysis.

2. Data collection and statistical analysis

Demographic data (sex, age, location) and social economic
variables (income rank, death) were collected from a qualifi-
cation database. Treatment database of medical institutions

were used to classify the cancer type (type of disease, 40T);
claim for life-sustaining treatment decisions; prescription of
life-sustaining treatment including chemotherapy, mechani-
cal ventilator, hemodialysis, cardiopulmonary resuscitation;
and use of medical institutions (details of treatment, 30T)
during the last 6 months before death. Charlson comorbid-
ity index was estimated by summing weights of 17 defined
comorbidities using Quan'’s algorithm [8], when claimed for
any visit of predefined International Classification of Dis-
eases diagnosis during previous 1 year of death. The clinical
characteristics were summarized as frequency (proportion),
median, and range. Statistical analyses were performed with
SAS version 9.4 (SAS Institute Inc., Cary, NC).

Results

1. Analysis of the demographic and socioeconomic charac-
teristics in the last month before death

Between November 2015 and January 2019, the data of
173,028 cancer deaths were used in the analysis. Among
them, 54,635 cancer deaths came after the enforcement of the
law. The number of cancer deaths that complied with the law
process was 14,438 out of 54,635 cases (26.4%). Of these, 7,078
patients (49.0%) had written an advance statement on life-
sustaining treatment (life-sustaining treatment law appen-
dix form No. 10: 397 patients) or life-sustaining treatment
plan form (life-sustaining treatment law appendix form
No. 1: 6,747 patients). Sixty-six patients had written both
forms. The cancer deaths with an advance statement on life-
sustaining treatment or life-sustaining treatment plan forms
could be classified as a life-sustaining treatment decision by
patient self-determination. Therefore, the rate of patient self-
determination was 49.0%. Demographic and socioeconomic
characteristics of the patients are shown in Table 1. After the
enforcement of the law, the proportion of non-compliant
cancer deaths was lower in patients under age 65 (age < 65,
66.1% [10,673/16,143] vs. age = 65, 76.7% [29,524/38,492];
p < 0.001). However, there was no difference in the analy-
sis according to sex. The regions where the law compliance
rate exceeded the national average were in Ulsan (44.3%),
Incheon (39.0%), Jeju Island (38.4%), Seoul (37.4%), Gwangju
(30.0%), Jeollanam-do (29.3%), Sejong (27.5%), and Gyeong-
gi-do (26.8%). There was no significant difference according
to income. Most of the cancer deaths occurred in general
hospitals, including secondary and tertiary hospitals. After
enforcement of the law, 12,665 out of 36,451 cancer patients
(34.7%) treated in general hospitals complied with the law
process. However, the compliance rate of primary hospitals
and nursing hospitals were only 12.4% and 7.7%, respective-

ly.
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Table 1. Analysis of demographic and socioeconomic characteristics at the last month before death

. Compliance Non-compliance
Beforeithe laws with the law with the law
Sex
Male 73,373 (62.0) 9,114 (63.1) 25,002 (62.2)
Female 45,020 (38.0) 5,324 (36.9) 15,195 (37.8)
Age (yr)
20-24 216 (0.2) 39(0.3) 50 (0.1)
25-29 250 (0.2) 32(0.2) 75(0.2)
30-34 524 (0.4) 66 (0.5) 129 (0.3)
35-39 1,131 (1.0) 189 (1.3) 293 (0.7)
40-44 2,098 (1.8) 295 (2.0) 487 (1.2)
45-49 3,899 (3.3) 576 (4.0) 1,038 (2.6)
50-54 6,486 (5.5) 919 (6.4) 1,783 (4.4)
55-59 10,525 (8.9) 1,470 (10.2) 2,925 (7.3)
60-64 12,410 (10.5) 1,884 (13.0) 3,893 (9.7)
65-69 13,554 (11.4) 1,980 (13.7) 4,142 (10.3)
70-74 16,331 (13.8) 2,004 (13.9) 5,058 (12.6)
75-79 20,366 (17.2) 2,313 (16.0) 7,239 (18.0)
80-84 17,370 (14.7) 1,669 (11.6) 7,080 (17.6)
=85 13,233 (11.2) 1,002 (6.9) 6,005 (14.9)
Residential area
Seoul 19,648 (16.6) 3419 (23.7) 5,716 (14.2)
Busan 9,610 (8.1) 636 (4.4) 3,895 (9.7)
Daegu 5,654 (4.8) 644 (4.5) 1,808 (4.5)
Incheon 6,027 (5.1) 1,127 (7.8) 1,765 (4.4)
Gwangju 2,880 (2.4) 378 (2.6) 880 (2.2)
Daejeon 2,987 (2.5) 170 (1.2) 1,166 (2.9)
Ulsan 2,109 (1.8) 457 (3.2) 574 (1.4)
Sejong 397 (0.3) 58 (0.4) 153 (0.4)
Gyeonggi-do 23,770 (20.1) 2,998 (20.8) 8,197 (20.4)
Gangwon-do 4,686 (4.0) 425 (2.9) 1,670 (4.2)
Chungcheongbuk-do 4,159 (3.5) 423 (2.9) 1,429 (3.6)
Chungcheongnam-do 5,653 (4.8) 582 (4.0) 2,101 (5.2)
Jeollabuk-do 5,260 (4.4) 426 (3.0) 1,909 (4.7)
Jeollanam-do 6,306 (5.3) 793 (5.5) 1,913 (4.8)
Gyeongsangbuk-do 8,496 (7.2) 604 (4.2) 3,226 (8.0)
Gyeongsangnam-do 9,198 (7.8) 1,013 (7.0) 3,336 (8.3)
Jeju Island 1,552 (1.3) 285 (2.0) 458 (1.1)
Income quintile
1-5 23,228 (19.6) 2,826 (19.6) 8,305 (20.7)
6-10 21,061 (17.8) 2,687 (18.6) 7,066 (17.6)
11-15 27,214 (23.0) 3,384 (23.4) 8,918 (22.2)
16-20 43,612 (36.8) 5,292 (36.7) 14,756 (36.7)
Not available 3,278 (2.8) 249 (1.7) 1,152 (2.9)
(Continued to the next page)
2. Analysis of medical data in the last month before death of lung cancer, liver and biliary tract cancer, stomach can-
The descriptive analysis of medical data in the last month cer, and colorectal cancer. In the analysis of compliance with
before death is shown in Table 2. The proportion of cancer the law within a specific cancer group, 32.1% of skin cancer
types that complied with the law was highest in the order deaths and 32.1% of leukemia cancer deaths complied with
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Table 1. Continued

, Compliance Non-compliance
LEEEORCITE with the law with the law
Institution

General hospital 80,707 (68.2) 12,665 (87.7) 23,786 (59.2)
Primary hospital 10,594 (8.9) 545 (3.8) 3,838 (9.5)
Nursing hospital 24,271 (20.5) 935 (6.5) 11,156 (27.8)
Private clinic 2,633 (2.2) 285 (2.0) 1 333 (3.3)
Public health center 152 (0.1) 3(0.0) 53 (0.1)
Others 36 5 31

Values are presented as number (%). ?“Before the law”, cancer deaths before enforcement of the life-sustaining treatment decisions act on
February 2018.

Table 2. Analysis of medical data at the last month before death

Before the law  Compliance with Non-compliance with

(n=118,393) the law (n=14,438) the law (n=40,197)

KCD
Malignant neoplasms of lip, oral cavity and 1,842 (1.6) 254 (1.8) 572 (1.4)
pharynx (C00-C14)
Malignant neoplasm of oesophagus (C15) 2,360 (2.0) 282 (2.0) 780 (1.9)
Malignant neoplasm of stomach (C16) 13,404 (11.3) 1,395 (9.7) 4,302 (10.7)
Malignant neoplasm of colon, rectosigmoid junction, 13,228 (11.2) 1,513 (10.5) 4,810 (12.0)
rectum, anus and anal canal (C18-C21)
Malignant neoplasm of liver and intrahepatic bile ducts (C22) 18,567 (15.7) 2,103 (14.6) 6,234 (15.5)
Malignant neoplasm of pancreas (C25) 8,989 (7.6) 1,223 (8.5) 3,097 (7.7)
Malignant neoplasm of larynx (C32) 540 (0.5) 47 (0.3) 173 (0.4)
Malignant neoplasm of trachea, bronchus and lung (C33-C34) 26,545 (22.4) 3,325 (23.0) 8,820 (21.9)
Malignant melanoma and skin (C43) 472 (0.4) 75 (0.5) 159 (0.4)
Malignant neoplasm of breast (C50) 3,947 (3.3) 562 (3.9) 1,231 (3.1)
Malignant neoplasm of cervix uteri (C53) 1,407 (1.2) 180 (1.2) 410 (1.0)
Malignant neoplasm of corpus uteri and uterus, 681 (0.6) 84 (0.6) 201 (0.5)
part unspecified (C54-C55)
Malignant neoplasm of ovary (C56) 1,807 (1.5) 282 (2.0) 604 (1.5)
Malignant neoplasm of prostate (C61) 3,114 (2.6) 302 (2.1) 1,349 (3.4)
Malignant neoplasm of bladder (C67) 2,259 (1.9) 232 (1.6) 877 (2.2)
Malignant neoplasm of meninges, brain, spinal cord, 2,470 (2.1) 170 (1.2) 962 (2.4)
cranial nerves and other parts of central nervous system (C70-C72)
Non-Hodgkin lymphoma (C82-C86) 2,906 (2.5) 449 (3.1) 1,022 (2.5)
Multiple myeloma and malignant plasma cell neoplasm (C90) 1,508 (1.3) 209 (1.4) 469 (1.2)
Leukemia (C91-C95) 2,997 (2.5) 452 (3.1) 955 (2.4)
Malignant neoplasm of other and ill-defined sites and 241 (0.2) 677 (4.7) 2,972 (7.4)
secondary malignant neoplasm (C76-C78)
Other neoplasms 13,731 (11.6) 1,744 (12.1) 4,892 (12.2)
Route of administration
ER 41,612 (35.1) 7,032 (48.7) 12,503 (31.1)
orC 72,722 (61.4) 7,202 (49.9) 26,266 (65.3)
Not available 4,059 (3.4) 204 (1.4) 1,428 (3.6)
Charlson comorbidity index 8(0-22) 9 (0-19) 8 (0-20)

Values are presented as number (%) or median (range). ER, emergency room; KCD, Korean Standard Classification of Diseases; OPC,
outpatient clinic.
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Table 3. Analysis of the use of medical institutions within 6 months from the death

Non-compliance with
the law (n=63,582)

Before the law

Compliance with
(n=162,232) the law (n=18,780)

Hospice center admission 25,884 (16.0) 5,296 (28.2) 8,729 (13.7)
ICU admission 34,262 (21.1) 4,327 (23.0) 13,125 (20.6)
No. of hospitalizations 5 (1-60) 5 (1-47) 5 (1-80)
No. of OPC visits 17 (1-310) 18 (1-191) 16 (1-225)
No. of ER visits 2 (1-78) 2 (1-40) 2 (1-90)

Values are presented as number (%) or median (range). ER, emergency room; ICU, intensive care unit; OPC, outpatient clinic.

Table 4. Analysis of life-sustaining treatments within 6 months from the death

After the law
Before the law After the law
(n=162,232) (n=82.362) Compliance with Non-compliance with
¢ ‘ the law (n=18,780) the law (n=63,582)

CT

Within 1 mo 114,343 (70.5) 55,382 (67.2) 14,004 (74.6) 41,378 (65.1)

Within 3 mo 149,039 (91.9) 75,339 (91.5) 18,434 (98.2) 56,905 (89.5)

Within 6 mo 155,819 (96.0) 79,043 (96.0) 18,730 (99.7) 60,313 (94.9)
MV

Within 1 mo 13,629 (8.4) 7,027 (8.5) 1,610 (8.6) 5,417 (8.5)

Within 3 mo 17,405 (10.7) 9,083 (11.0) 2,208 (11.8) 6,875 (10.8)

Within 6 mo 18,919 (11.7) 9,885 (12.0) 2,421 (12.9) 7,464 (11.7)
HD

Within 1 mo 6,678 (4.1) 3,693 (4.5) 854 (4.5) 2,839 (4.5)

Within 3 mo 8,215 (5.1) 4,603 (5.6) 1,119 (6.0) 3,484 (5.5)

Within 6 mo 8,628 (5.3) 4,791 (5.8) 1,178 (6.3) 3,613 (5.7)
CPR

Within 1 mo 4,561 (2.8) 2,642 (3.2) 295 (1.6) 2,347 (3.7)

Within 3 mo 5,291 (3.3) 3,078 (3.7) 376 (2.0) 2,702 (4.2)

Within 6 mo 5,441 (3.4) 3,129 (3.8) 393 (2.1) 2,736 (4.3)

Values are presented as number (%). CPR, cardiopulmonary resuscitation; CT, chemotherapy; HD, hemodialysis; MV, mechanical ventila-

tion.

the law process, followed by ovarian cancer (31.8%), breast
cancer (31.3%), head and neck cancer (30.8%), and multiple
myeloma (30.8%). However, the central nervous system can-
cer (15.0%) has the lowest compliance, followed by prostate
cancer (18.3%), and bladder cancer (20.9%). It was found that
the compliance with the law process of patients admitted
through the emergency room was better than those admitted
through an outpatient clinic (36.0%, 7,032/19,535 vs. 21.5%,
7,202/33,468, p < 0.001). Most of the patients (64.8%) have
been treated by physicians in the department of internal
medicine. Among 35,398 patients treated by internal medi-
cine specialists, 10,849 cancer deaths (30.6%) complied with
the law process. In contrast, 14.8% (678/4,579 patients) and
23.0% (1,836/7,989 patients) of cancer deaths in the surgery
departments and family medicine complied with the law
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process.

3. Analysis of the use of medical institutions and life-sus-
taining treatments within 6 months before death

The patients complying with the law process had used a
hospice center more frequently (“compliance with the law”
28% vs. “non-compliance with the law” 14%, p < 0.0001).
However, the rate of intensive care unit (ICU) admission
was similar between compliant and non-compliant patients
(ICU admission, 23% vs. 21%, respectively) (Table 3). Before
the enactment of the law, 70.5% of patients received chemo-
therapy within one month before the date of death. On the
other hand, 67.2% of the patients received chemotherapy
after the enforcement of the law. However, there was no sig-
nificant difference in the analysis of results within 3 months
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Table 5. The duration between last life-sustaining treatment and death

Before the law

MV (day)
HD (day)

15 (0-180)
14 (0-180)

Compliance

Non-compliance
with the law
15 (0-180)
14 (0-178)

with the law

20 (0-180)
17 (0-179)

Values are presented as median (range). HD, hemodialysis; MV, mechanical ventilation.

Table 6. Analysis for the time from life-sustaining treatment decisions to death

Timepoint

Median (range, day)

Confirmation of the patient at the terminal stage 22 (0-312)
Confirmation of the patient at the end stage of life 17 (0-312)
Verification of advance statement on life-sustaining treatment 21 (0-312)
Preparation of life-sustaining treatment plan 23 (0-310)
Verification of consistent statements of two or more family members or unanimous consensus 16 (0-265)

of the patient’s family members

(before the law 91.9% vs. after the law 91.5%) and 6 months
before the date of death (before the law 96.0% vs. after the
law 96.0%). When the law was enacted, it was found that
patients who complied with the law process received more
active chemotherapy during the last six months. There was
no difference in the proportion of patients who had under-
gone mechanical ventilation and hemodialysis in the com-
parative analysis before and after the enforcement of the
law and the analysis according to the compliance with the
law. There was no significant difference in the proportion of
patients who received cardiopulmonary resuscitation before
and after the enforcement of the law, but after the enforce-
ment of the law, patients who complied with the law pro-
cess received less cardiopulmonary resuscitation (Table 4). In
patients who complied with the law process, the interval
between the date of last life-sustaining treatment and the date
of death was longer than those who did not comply with the
law process or those who died before the enforcement of the
law (Table 5). The analysis of the time from life-sustaining
treatment decisions to death is shown Table 6.

Discussion

According to the analysis data of the National Agency for
Management of Life-Sustaining Treatment, as of Novem-
ber 2020, 130,237 decisions on life-sustaining treatment by
patients or family members had been registered, and the
implementation of withholding or withdrawing of life-
sustaining treatment has also increased monthly [9]. In the
present study, despite the enforcement of the law, only 26%
of the cancer patients made the life-sustaining treatment

decision in accordance with the law. It is possible that the rest
of the patients died without a life-sustaining treatment deci-
sion or died after a decision by other means such as a do-not-
resuscitate form. This finding is similar to a previous study
before the enforcement of the law. In a study before the law
was enacted, it reported the findings on whether life-sustain-
ing treatment decision forms could be applied in the actual
oncological practice. An et al. [10] reported that among 336
cancer patients, Physician Orders for Life-sustaining Treat-
ment (POLST) forms were introduced to 60.1% of patients, and
31.1% signed the form. Physician barriers were reluctance of
the family, lack of rapport, patients’ denial of prognosis, lack
of time, feelings of guilt, and uncertainty about either progno-
sis or the right time to discuss POLST. The patient’s barriers
were lack of knowledge about POLST, emotional discomfort,
difficulty in making decisions, or denial of prognosis [10].
In 2016, when the enforcement of the law was announced, a
study to investigate awareness and attitudes toward advance
care planning in Korea reported that a total of 15% of the
general population, 33% of the patients and caregivers, and
61% of the physicians had knowledge of advance directives
[11]. From these results, Koreans lacked awareness regarding
the process of discussing medical care and determining life-
sustaining treatment at the end-of-life. Unfortunately, even
in these circumstances, there were not enough preparation,
promotion, and education before the law was implement-
ed. After the law was implemented in 2018, the physicians,
patients, and family members were confused and spent
lots of time and effort in the process of complying with the
law process, such as filling out forms rather than ensuring
patient self-determination and dignity in death. In addition,
the law came into force in the absence of sufficient prepa-
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ration for individual hospitals. In the present study, life-
sustaining treatment decision in accordance to the law was
higher in general hospitals (34.7%) than in primary hospitals
(12.4%) and nursing hospitals (7.7%). Although most of the
cancer deaths occurred in general hospitals, many patients
with terminal phase cancer were also receiving end-of-life
care at primary hospitals or nursing hospitals in Korea.
However, because the law has strict conditions on hospi-
tals that can make life-sustaining treatment decisions, most
primary hospitals and nursing hospitals could not provide
end-of-life care according to the law. In January 2019, general
hospitals that can make life-sustaining treatment decisions
according to the law was 38.8% (137/353 hospitals). How-
ever, only 0.6% (9/1,465 hospitals) of primary hospitals and
1.4% (22/1,560 hospitals) of nursing hospitals had a legal
system for life-sustaining treatment decisions. Until recently,
this situation did not improve significantly (In November
2020, general hospital, 55.0% [199/362 hospitals]; primary
hospitals, 1.4% [22/1,518 hospitals]; nursing hospitals, 4.4%
[69/1,585 hospitals]) [9]. The law designed for a dignified
death needs to streamline its process to achieve their objec-
tives and adjust the relevant regulations.

Nevertheless, there were positive effects of the law on the
process of preparing for death in Korea. Our results showed
that 49% of the patients decided on life-sustaining treatment
by patient self-determination. In a single-center report col-
lected after the enforcement of the life-sustaining treatment
decision act, 44.2% of the cancer patients completed the
documents for life-sustaining treatment decision and were
written by the patient themselves [6]. However, another ret-
rospective study reported a lower rate. Among 809 patients,
231 patients (29%) completed the forms themselves, and 578
(71%) had family members complete the forms [7]. Accord-
ing to the analysis data of the National Agency for Manage-
ment of Life-Sustaining Treatment, the proportion of patients
with or without cancer that made life-sustaining treatment
decision by patient’s determination is steadily increasing
(until January 2019, 32.3% [11,615/35,994 patients]; until
November 2020, 35.8% [46,575/130,237 patients]) [9]. Before
the life-sustaining treatment decision law was enforced, the
life-sustaining treatment decision was usually made using
the do-not-resuscitate form in accordance with the regula-
tions of each hospital. Previous studies have reported that
life-sustaining treatment decisions through the do-not-resus-
citate form have been mainly made by the patient’s family
members [12,13]. However, according to the life-sustaining
treatment decision act, if a patient can express his or her own
intentions, only the patient can decide on life-sustaining
treatment. As a result, patients, family members, and physi-
cians had to include patients in the life-sustaining treatment
decision process, and it became important to confirm the
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patient’s intentions for life-sustaining treatment decisions.
The law has led to a change in the culture of life-sustain-
ing treatment decisions in Korea, and as a result, it can be
expected that the rate of patient self-determination will grad-
ually increase.

Prior to the enforcement of the law in Korea, discussions
and decisions about life-sustaining treatment were made
near the date of death [14]. In the present study, most of the
patients had prepared the life-sustaining treatment decision
form within one month before the date of death. Late life-sus-
taining treatment decisions lead to unnecessary and harmful
treatments to the cancer patient, thereby adversely affecting
the patient’s quality of life and dignified death [15,16]. More-
over, there is a tendency to perform aggressive anti-cancer or
life-sustaining treatment as the end-of-life approaches [17].
In previous studies, 30.9% of cancer patients received chemo-
therapy [18] and 33.6% visited an emergency room more than
once during the last months [19]. In contrast, only 9.1% of
patients were referred to a hospice consultation service at the
end-of-life period [19]. In the present study, life-sustaining
treatment decision complying with the law was associated
with increased use of hospice center. However, there was no
significant difference in ICU admission between compliant
and non-compliant patients. Contrary to expectations, the
ICU admission rate was not affected by the life-sustaining
treatment decision act. This result is consistent with previous
studies [7,17]. In a previous study, the ICU admission rate
within the last month before death in patients with terminal
cancer was 30.3%. Of note was that the ICU admission rate
was lower when life-sustaining treatment was decided by
the patient than when decided by family members [7]. In the
present study, the patient self-determination rate was 49%.
Therefore, if the rate of life-sustaining treatment decisions
made by the patient rises in the future, it can be expected
that the implementation of life-sustaining treatment such
as ICU admission will be decreased. From a different point
of view, Korean patients, family members, and physicians
have tended to decide whether to perform cardiopulmonary
resuscitation mainly among various life-sustaining treat-
ments. In the present study, the proportion of patients
receiving mechanical ventilation or hemodialysis within
six months before death was similar between patients who
decided on life-sustaining treatment and those who did not.
However, the proportion of patients who received cardiopul-
monary resuscitation was lower in those who complied with
the law. This trend has been reported in previous studies.
Although the rate of admission to the ICU within the last
month before death is high, the rate of cardiopulmonary
resuscitation is relatively low [7,12]. In addition, according to
the 2019 annual report on the life-sustaining treatment deci-
sion system by Korea National Institute for Bioethics Policy,
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the rate of withholding or withdrawing of life-sustaining
treatment was 99.4% for cardiopulmonary resuscitation,
86.5% for mechanical ventilation, 83.4% for hemodialysis,
and 60.6% for chemotherapy [20]. Therefore, physicians need
to explain and discuss various life-sustaining treatments in
the process of making life-sustaining treatments decision
with patients at the terminal disease or end-of-life.

This study could be used as basic data on the application of
the law and its effects in the early period of law enforcement.
In addition, this study provides large-scale analysis data on
the past and current status of life-sustaining treatment for
cancer patients. Based on these basic data, it is possible to
find optimal directions for the improvement of the short-
comings of the law and related policies. Nevertheless, this
study has some limitations. First, because it is based on the
large data from the National Health Insurance Service, it is
impossible to investigate the detailed life-sustaining treat-
ment decision process of individual patients. Second, there
may be a difference of several days between the time point
used for the analysis of the study and the time point applied
at the time of actual decision or treatment. Third, it was
impossible to distinguish patients who had life-sustaining
treatment decision but had a missing insurance claim. Fourth,
since the same claim code was assigned to the withholding
and withdrawal, it was not possible to distinguish between
withholding and withdrawal of life-sustaining treatment.

In summary, despite the law being enforced, only some
cancer patients complied with the law process. Neverthe-
less, the law has positive effects on the rate of life-sustaining
treatment decision by patient’s determination. However,
there was no sulfficient effect on the withholding or with-

drawing of life-sustaining treatment, which could protect the
patient from unnecessary or harmful interventions. As the
shortcomings of the law are corrected and understanding of
patients and physicians is improving, it is expected that the
purpose of the life-sustaining treatment decision law will be
gradually reached. Therefore, this study needs to be repeated
at regular intervals.
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