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Abstract

characteristics of EOL care for dying patients in the ED.

advance care planning (ACP) status.

liative care team was involved only in 29 (13.1%).

Background: High-quality end-of-life (EOL) care requires both comfort care and the maintenance of dignity.
However, delivering EOL in the emergency department (ED) is often challenging. Therefore, we aimed to investigate

Methods: We conducted a retrospective cohort study of patients who died of disease in the ED at a tertiary hospi-
tal in Korea between January 2018 and December 2020. We examined medical care within the last 24 h of life and

Results: Of all 222 disease-related mortalities, 140 (63.1%) were men, while 141 (63.5%) had cancer. The median age
was 74 years. As for critical care, 61 (27.5%) patients received cardiopulmonary resuscitation, while 80 (36.0%) received
mechanical ventilation. The absence of serious illness (0=0.011) and the lack of an advance statement (p <0.001)
were both independently associated with the receipt of more critical care. Only 70 (31.5%) patients received comfort
care through opioids. Younger patients (< 75 years) (p=0.002) and those who completed life-sustaining treatment
legal forms (p=10.001) received more comfort care. While EOL discussions were initiated in 150 (67.6%) cases, the pal-

Conclusions: Patients in the ED underwent more aggressive care and less comfort care in a state of imminent death.
To ensure better EOL care, physicians should minimize redundant evaluations and promptly introduce ACP.

Keywords: End-of-life care, Emergency department, Disease-related deaths

Background

A “good death” consists of several essential conditions,
including the protection of dignity, free of pain and suf-
fering, and the ability to be among loved ones [1, 2].
When death is imminent, it is thus imperative to decide
upon the scope of medical care. Here, physicians should
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work toward the goals expressed by dying persons [3],
including their preferred places of death [4-7].

The emergency department (ED) is not typically the
desired place of death [7, 8]. While ED physicians pri-
oritize life by pursuing resuscitation and stabilization,
some patients die on site. ED mortality was around 0.3%
in Western countries, mainly due to cardiovascular prob-
lems [9-11]. In Korea, the national systematic database
showed 0.7% of disease-related mortality in the ED from
2017 to 2019 [12].

Dying in the ED should be avoided due to the difficulty
of ensuring dignity and comfort; there is insufficient
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privacy and time for providing end-of-life (EOL) com-
munication [13, 14]. Even with the high demand for com-
fort care, dying patients are often not rated as a priority
to healthcare providers in ED [15-17]. Furthermore, the
coronavirus disease of 2019 (COVID-19) pandemic has
also imposed strict quarantine policies such as large-
scale screening for viral symptoms and visitor restric-
tions [18], thus making the ED more unsuitable for death
[19, 20]. Although the total number of ED visitations
decreased during the pandemic in the United States [21,
22] and Korea [23, 24], the ED mortality rate significantly
increased after COVID-19 in Korea [25]. Hence, there is
growing interest in providing and even initiating pallia-
tive care for terminal patients in ED [26-30].

Meanwhile, ‘Act on Decisions on Life-Sustaining Treat-
ment (LST) for Patients in Hospice and Palliative Care
or at the End of Life (hereafter, LST Decision Act)’ came
into force in Korea in 2018 to protect the dignity and
value of human beings in the EOL [31] which had been
easily overlooked. Accordingly, it highlighted the need to
address advance care planning (ACP) and issues related
to LST in the EOL care context. However, there is a lack
of evidence on the state of medical care provided under
constraints such as EDs, especially in Korea; nor are
there major discussions on EOL care strategies in the ED
[32-35].

We conducted this study to clarify the characteristics
of EOL care for actively dying patients in the ED at a ter-
tiary hospital in Korea and the relevant factors in receiv-
ing critical care and comfort care.

Methods

Study design and setting

This is a single-center, retrospective cohort study of adult
patients who died of disease in the ED at Seoul National
University Hospital (SNUH) between January 2018 and
December 2020. SNUH is a 1,761-bed tertiary referral
hospital in Korea that employs 1,947 total doctors, most
of whom work in acute and specialized care. Of note,
there were no inpatient hospice-palliative care units in
the hospital. There are approximately 70,000 visits to
the ED each year at SNUH, with 65 doctors and 37 beds
available in the adult unit. Of all deaths during the assess-
ment period, we first selected those that occurred among
individuals > 19 years of age in the ED; we then excluded
patients who were already dead or on cardiopulmonary
resuscitation (CPR) upon arrival (i.e., out-of-hospital
cardiac arrest) and who died from non-disease-related
causes (i.e., unknown or trauma).

Data collection
We reviewed electronic medical records to obtain data
on demographics (i.e., age, sex, type of health insurance),
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comorbidities (i.e., cancer, other serious illnesses) via the
Charlson Comorbidity Index [36], and variables related to
the ED visit (i.e., chief complaints, prior place before ED
visit, acuity at triage according to the Korean Triage and
Acuity Scale (KTAS) [37], ED visit time, time of death).
We then examined the critical care/detailed medical pro-
cedures provided in the ED. We collected data on ACP
status, including documents from the electrical medi-
cal records and database associated with the National
Agency for Management of Life-Sustaining Treatment of
the Korea National Institute for Bioethics Policy. We con-
ducted all procedures according to the principles of the
Declaration of Helsinki. The Institutional Review Board
of SNUH reviewed and approved the study protocol (no.
H-2104-102-1212). Informed consent requirements
were waived.

Definitions and measurements
The chief complaint is a primary reason for the ED visit,
with categories of neurological, cardiopulmonary, gas-
trointestinal, genitourinary, constitutional, or others. To
evaluate patients’ acuity levels, KTAS was used, which
was developed in 2012. It is a symptom-oriented tool that
investigates the patients’ symptoms, with primary (char-
acteristics common to most symptoms and signs such
as consciousness, blood pressure, heart rate, respiration
rate, fever, pain, presence of hemorrhage, and trauma)
and secondary factors (characteristics applied to specific
symptoms). Then, the well-trained ED staff uses to assess
the critical first look of the patients at triage. It is a five-
level triage scale ranging from KTAS 1, which requires
immediate aggressive treatment due to life-threatening
conditions, to KTAS 5, a non-emergency visit due to
chronic illness. Considering the study population, we
further grouped them as those at risk of death without
immediate conditions (i.e., levels 1 and 2) and others (i.e.,
levels 3 to 5) [37]. Additionally, the length of stay refers to
the time interval between the initial ED visit and death.
According to the LST Decision Act, a patient with
adequate decision-making capacity can choose not to
receive LST at the EOL via an advance statement, in
either advance directives or Physicians Orders for LST.
On the other hand, if the patient cannot express an inten-
tion at the time of the decision, family members’ surro-
gate decision-making should be done by prioritizing the
best interests of the patient and by considering previ-
ously known values and preferences of the patient. We
regarded the former as self-determination and the latter
as family determination, and the legal forms (hereafter,
LST legal forms) were necessary for both. Without the
complete legal forms, withholding or withdrawing LST
from patients are not protected by the law, which may be
burdensome for physicians in the decision-making.
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We defined critical care as receiving any of the follow-
ing in the last 24 h of life: CPR, mechanical ventilation
(MV), renal replacement therapy (RRT), and extracor-
poreal membrane oxygenation (ECMO). Moreover, we
regarded patients within the following criteria of serious
medical conditions [38] as having a serious illness: cancer
with distant metastases, a chronic obstructive pulmonary
disease with oxygen demand or in need of hospitali-
zation, end-stage renal disease on dialysis, congestive
heart failure in need of hospitalization, liver cirrhosis in
Child—Pugh class C, diabetes with severe complications
(ischemic heart disease, peripheral vascular disease, and
renal disease), amyotrophic lateral sclerosis, or dementia
with evidence of illness or advanced disease.

Statistical analysis

We used descriptive data to summarize the demographic
and clinical characteristics. We applied the Pearson’s
chi-squared test or Fisher’s exact test for the categorical
variables and used the analysis of variance for the mean
length of stay in the ED to compare groups by year. We
also calculated the proportions for each type of critical
care, procedure, diagnostic evaluation, and medication.
We conducted a stepwise forward-selection multivariable
logistic regression analysis to identify relevant factors in
critical care/comfort care, considering our observations
in the univariable analyses. All statistical analyses were
two-sided (statistical significance at p-values<0.05, 95%
confidence interval; CI). We conducted all analyses using
STATA version 16.0 (StataCorp LP, College Station, TX).

Results

Patient characteristics

Of the 3,549 deaths at SNUH between January 2018 and
December 2020, 222 died of disease-related causes in
the ED, other than trauma or unknown causes, and they
were eligible for the final analysis (Supplementary Fig. 1).
There were 481 all-cause deaths or 0.33% (481/145,901)
of all ED visitations, and 55.4% of deaths occurred in
2020 (Table 1).

The median patient age was 74 years (range, 36—100),
with 140 (63.1%) men. Upon arrival, 82.0% of patients had
serious illnesses, with 63.5% (141/222) having advanced
cancer. The chief complaints were neurological (34.2%),
cardiopulmonary (33.3%), and gastrointestinal (16.2%)
in order. Neurological and cardiopulmonary symptoms
consistently accounted for more than 50% (over 70% in
2020). Further, 68.9% arrived at the ED directly from
home, with 87.4% deemed KTAS level of 1-2 at triage.
The median length of stay was 733 min (12.2 h), increas-
ing from 306 min (5.1 h) in 2018 to 981 min (16.4 h) in
2020 (p <0.001) (Table 1).
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Medical care in the last 24 h of ED visits

We found that 40% (88/221) of those with disease-
related deaths received critical care in their last 24 h;
the overall proportion steadily decreased from 43.9%
in 2018 to 37.4% in 2020, despite no significant differ-
ence. Specifically, 61 (27.5%) and 80 (36.0%) patients
underwent CPR and MV, respectively. Only one patient
each received RRT (0.5%) and ECMO (0.5%) (Fig. 1,
Supplementary Table 1). The majority had drawn blood
for laboratory testing (92.3%) and underwent elec-
trocardiogram/chest radiograph (81.1%), while most
received antibiotics (64.9%) or vasopressors (62.6%). By
contrast, less than one-third (31.5%) received opioids,
while less than one-quarter (22.5%) received sedatives/
antipsychotics on their last day (Fig. 2, Supplementary
Table 1).

Compared to the 120 with LST legal forms, sig-
nificantly higher proportions of the 102 who had not
completed and registered the forms beforehand under-
went CPR (47.1% vs. 10.8%, p<0.001) and MV (46.1%
vs. 27.5%, p=0.004). While patients with the forms
received more antibiotics (71.7% vs. 56.8%, p=0.021)
and opioids (40.8% vs. 20.6%, p =0.001), there were no
intergroup differences in other medical care/evalua-
tions (Supplementary Fig. 2).

ACP status

The ACP status (e.g., initiation of conversation, advance
statement, legal form on LST, and palliative care con-
sultation) is demonstrated in Supplementary Table 2.
The percentage of patients with ACP conversations
before death significantly increased over time, reach-
ing 93.5% in 2020. While still under 30%, the propor-
tion who initiated discussions before their final ED
visit also increased. Moreover, advance statements
increased from 9.8% in 2018 to 33.3% in 2020. Among
the 60 with advance statements, 41.7% made them after
ED visitation.

The number of patients who died without LST legal
forms significantly decreased from 2018 to 2020 (90.2%
to 27.6%). While the self-determination rate increased
from 7.3% to 29.3%, the family determination rate
increased from 2.4% to 43.1% (Fig. 3). When analyzed by
time, 85% (102/120) of those with LST forms made sub-
missions after ED visitation. There were more self-deter-
minations than family determinations (72.2% vs. 27.8%)
when LST forms were completed before ED visitation,
and vice versa if after (36.3% vs. 63.7%).

Overall, 13.1% of patients received palliative care con-
sultations; while this proportion steadily increased from
9.8% in 2018 to 14.6% in 2020, the difference was not sig-
nificant (p =0.700) (Supplementary Table 2).
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Table 1 Baseline characteristics for patients who died in the emergency department by year

Variables Total 2018 2019 2020 p-value

n (%) n (%) n (%) n (%)

Disease-related deaths/Total deaths 46.2% (222/481) 44.6% (41/92) 43.6% (58/133) 48.0% (123/256) 0.667

Total deaths/No. of patients who visited the ED ~ 0.33% (481/145,901)  0.17% (92/52,789)  0.26% (133/52,064)  0.62% (256/41,048) <0.001

Age (years), median (range) 74 (36-100) 75 (47-94) 73 (38-100) 74 (36-94) 0.164
<75 118(53.15) 21(51.22) 31(53.45) 66 (53.66) 0.908
>75 104 (46.85) 20 (48.78) 27 (46.55) 57 (46.34)

Sex
Male 140 (63.06) 27 (65.85) 37 (63.79) 76 (61.79) 0.889
Female 82 (36.94) 14 (34.15) 21 (36.21) 47 (38.21)

Health insurance
National Health Insurance 198 (89.19) 35 (85.37) 56 (96.55) 107 (86.99) 0.105
Medicaid/None 24(10.81) 6(14.63) 2(345) 16 (13.01)

Serious illness®
Yes 182 (81.98) 39(95.12) 46 (79.31) 97 (78.86) 0.053
No 40 (18.02) 2(4.88) 12 (20.69) 26 (21.14)

Cancer
Yes 141 (63.51) 23 (56.10) 39 (67.24) 79 (64.23) 0.510
No 81 (36.49) 18 (43.90) 19 (32.76) 44 (35.77)

Chief complaint®
Neurological 76 (34.23) 11 (26.83) 21(36.21) 44 (35.77) 0.199
Cardiopulmonary 74 (33.33) 17 (41.46) 13 (22.41) 44 (35.77)
Gastrointestinal 36 (16.22) 6(14.63) 15 (25.86) 15(12.20)
Constitutional/genitourinary/others 36 (16.22) 7(17.07) 9(15.52) 20 (16.26)

Place prior to ED visit
Home 153 (68.92) 29 (70.73) 37(63.79) 87 (70.73) 0618
Others 69 (31.08) 12(29.27) 21 (36.21) 36 (29.27)

KTAS level
1-2 194 (87.39) 35(85.37) 45 (77.59) 114 (92.68) 0.015
3-5 28 (12.61) 6(14.63) 13 (22.41) 9(7.32)

Length of stay (minutes), median (Q1-Q3) 733 (326-1479) 306 (119-810) 605 (336-1158) 981 (426-1892) <0.001

Abbreviations: ECOG Eastern Cooperative Oncology Group, ED Emergency department, KTAS Korean Triage and Acuity Scale, No. Number

9 Patients were considered to have serious illness if they were diagnosed as any of the followings [38]: cancer with distant metastases, a chronic obstructive
pulmonary disease with oxygen demand or in need of hospitalization, end-stage renal disease on dialysis, congestive heart failure in need of hospitalization, liver
cirrhosis in Child-Pugh class C, diabetes with severe complications (ischemic heart disease, peripheral vascular disease, and renal disease), amyotrophic lateral

sclerosis, or dementia with evidence of illness or advanced disease

b Only one priority cause of visits was selected as the chief complaint. Neurological symptoms: altered mentality; Cardiopulmonary: dyspnea, cough, sputum, chest
pain; Gastrointestinal: abdominal pain, hematemesis, melena, hematochezia, nausea, vomiting, diarrhea; genitourinary: dysuria, hematuria, frequency; Constitutional:
fever, chills, general weakness, poor oral intake, hypotension; Others: in-hospital cardiac arrest (n=1), cancer pain (n= 1), local wound discharge (n=1), levin-tube

insertion (n=1)

Factors associated with critical care

Patients without advanced cancer (51.9% vs. 32.6%,
p=0.005; odds ratio [OR] 2.22, 95% CI 1.27-3.89) or
serious illness (62.5% vs. 34.6%, p=0.001; OR 3.14, 95%
CI 1.55-6.40) received significantly more critical care
than those with.

ACP conversation status was also associated with criti-
cal care, as 17.0% and 36.7% of patients with conversa-
tions before and after ED visits received critical care,
respectively (OR 2.82, 95% CI 1.23-6.47). All patients
without conversations received critical care.

Patients without advance statements (49.4% vs. 13.3%,
p<0.001; OR 6.34, 95% CI 2.83—14.19) or LST legal forms
(52.0% vs. 29.2%, p=0.001; OR 2.63, 95% CI 1.51-4.57)
received significantly more critical care than those with.
While patients without palliative care consultations
were more likely to receive critical care (43.0% vs. 17.2%,
p=0.005; OR 3.62, 95% CI 1.33-9.89), this was not influ-
enced by age, sex, health insurance type, place before ED
visitation, or KTAS (Table 2).

According to the multivariable logistic regression anal-
ysis, patients without serious illness (adjusted OR 2.62,
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95% CI 1.25-5.50) and/or without advance statements Factors associated with comfort care
(adjusted OR 5.77, 95% CI 2.56-13.03) received more Using opioid administration in the last 24 h as an index,
critical care in their last 24 h (Table 3). patients aged <75 years (59.3% vs. 78.9%, p=0.002; OR
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2.56, 95% CI 1.41-4.64) and/or with advanced cancer
(61.0% vs. 81.5%, p=0.002; OR 2.81, 95% CI 1.46-5.42)
received more comfort care. Patients with ACP conversa-
tions before/after ED visits received more comfort care
than those without (29.8% vs. 36.7% vs. 4.0%, respectively,
p=0.005). However, comfort care was not affected by
sex, type of health insurance, or place before ED visita-
tion (Supplementary Table 3).

According to the multivariable analysis, patients
aged<75 years (adjusted OR 2.62, 95% CI 1.42-4.83)
and/or with LST legal forms (adjusted OR 2.73, 95% CI
1.47-5.05) were more likely to receive opioids on their
final day (Table 3).

Comparing patients with/without cancer
Compared to patients without cancer, lower percentages
of cancer patients were >75 years of age (35.5% vs. 66.7%,
p<0.001) and/or female (29.8% vs. 70.2%, p=0.004);
50.6% (41/81) of those without cancer had serious ill-
nesses. There were no significant differences in KTAS
(85.8% for levels 1-2 vs. 90.1% for levels 3—5, p=0.352).

Cancer patients were significantly more likely to have
advance statements (34.0% vs. 14.8%, p =0.002) and LST
legal forms (61.7% vs. 40.7%, p=0.003). Contrastingly,
few patients without cancer received palliative care con-
sultations (2.5% vs. 19.2%, p=0.003).

Cancer patients were significantly less likely to receive
CPR (22.7% vs. 35.8%, p=0.035), MV (28.4% vs. 49.4%,
p=0.002), and vascular access (arterial line, central

access) (56.0% vs. 80.3%, p<0.001), while patients with-
out cancer were significantly less likely to receive opioids
(18.5% vs. 39.0%, p=10.002) (Supplementary Table 4).

Discussion

The LST Decision Act has spurred interest in LST imple-
mentation [39-42], but data on ED patients at EOL is
still lacking. The investigated patients received substan-
tial critical care and insufficient comfort care even with
improved ACP and documentation.

The decrease in the total number of ED visits in the
current study is consistent with the previous ones [21-
24]. It may be due to general hesitancy or ED transport
refusal among patients [43, 44] and limited resources
under new policies [24]. Although there were no signifi-
cant differences in disease-related ED mortality by year,
the increasing number of total deaths, length of stay,
and proportion of patients with KTAS levels 1-2 is in
line with worsening mortality in Korea which is affected
by the collateral damage of COVID-19 [25]. Our finding
that 63.5% of ED visitors had cancer supports a Taiwan-
ese study that reported cancer patients visited EDs more
frequently near EOL, possibly due to high national health
insurance coverage [45].

The critical care rate decreased in the ED at EOL fol-
lowing the Act, but nearly 40% of patients still received
it. This supports a study at the same institution that
12% and 37.8% of patients received CPR and MV upon
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Table 2 Factors associated with receiving critical care at end-of-life in the emergency department
No Critical Care Critical Care Univariate
(N=134) (N=288) Logistic Regression

Variables n (%) n (%) p-value® OR (95% Cl)
Age (years)

>75 61 (58.65) 43 (41.35) 0.626 ref

<75 73 (61.86) 45 (38.14) 0.87 (0.51-1.50)
Sex

Female 50 (60.98) 32(39.02) 0.886 ref

Male 84 (60.00) 56 (40.00) 1.04 (0.60-1.82)
Health insurance

Medicaid/None 17 (70.83) 7(29.17) 0.267 ref

National Health Insurance 117 (59.09) 81(40.971) 1.68 (0.67-4.24)
Serious illness’

Yes 119 (65.38) 63 (34.62) 0.001 ref

No 15 (37.50) 25 (62.50) 3.14 (1.55-6.40)
Cancer (active)

Yes 95 (67.38) 46 (32.62) 0.005 ref

No 39 (48.15) 42 (51.85) 2.22(1.27-3.89)
Place prior to ED visit

Others 43(62.32) 26 (37.68) 0.689 ref

Home 91 (59.48) 62 (40.52) 1.13(0.63-2.02)
KTAS level

3-5 15 (53.57) 13 (4643) 0432 ref

1-2 119 (61.34) 75 (38.66) 0.73 (0.33-1.61)
Advance care planning conversation

Before ED visit 39 (82.98) 8(17.02) <0.001 ref

None 0 (0.00) 25 (100.00) 1

After ED visit 95 (63.33) 55 (36.67) 2.82(1.23-647)
Advance statement

Yes 52 (86.67) 8(13.33) <0.001 ref

No 82 (50.62) 80 (49.38) 6.34 (2.83-14.19)
Legal form documentation for LST implementation

Yes 85 (70.83) 35(29.17) 0.001 ref

No 49 (48.04) 53(51.96) 2.63(1.51-4.57)
Palliative care consultation

Yes 24 (82.76) 5(17.24) 0.005 ref

No 110 (56.99) 83 (43.01) 362 (1.33-9.89)

Abbreviations: ECOG Eastern Cooperative Oncology Group, ED Emergency department, EF Ejection fraction, FEVT Forced expiratory volume in one second, KTAS Korean
Triage and Acuity Scale, LST Life-sustaining treatment, NYHA New York Heart Association

9 Patients were considered to have serious illness if they were diagnosed as any of the followings [38]: cancer with distant metastases, a chronic obstructive
pulmonary disease with oxygen demand or in need of hospitalization, end-stage renal disease on dialysis, congestive heart failure in need of hospitalization, liver
cirrhosis in Child-Pugh class C, diabetes with severe complications (ischemic heart disease, peripheral vascular disease, and renal disease), amyotrophic lateral

sclerosis, or dementia with evidence of illness or advanced disease

b p-values were calculated using Pearson’s chi-squared test for age, sex, health insurance, serious illness, cancer, prior place to ED visit, advance statement, legal form
documentation and palliative consultation, or Fisher’s exact test for ACP conversation

terminal admission to general wards, ICUs, or the ED
[39]. It is also similar to European EDs, with rates of
12.3%, 22.6%, and 12.3% for CPR, MV, and vasopres-
sors, respectively [16]. In this study, many life-saving
treatments other than CPR and MV were implemented
in the final 24 h. Why is the rate of critical care so high

despite large proportions of patients with cancer and
serious illness? Supposedly, for ED physicians who pri-
marily concentrate on resuscitation and reversibility,
determining care goals at the first sight may be complex
[32]. The pandemic may also have played a confounding
role by adding uncertainties in resourcing and the goal
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Table 3 Multivariable logistic regression analysis for critical care and comfort care
Variables Adjusted OR® 95% Cl p-value
Critical care? Serious illness (No) 262 1.25-5.50 0.011
Advance statement (No) 577 2.56-13.03 <0.001
Comfort care® Age (<75 years) 2.62 142-4.83 0.002
LST legal form documentation (Yes) 273 1.47-5.05 0.001

Abbreviations: Cl Confidence interval, KTAS Korean Triage and Acuity Scale, LST Life-sustaining treatment, OR Odds ratio

9 Critical care was defined as receiving any of the following: cardiopulmonary resuscitation (CPR), mechanical ventilation (MV), renal replacement therapy (RRT), or

extracorporeal membrane oxygenation (ECMO)

b Comfort care was defined as receiving opioids for symptom relief within the last 24 h of life

¢ The multivariable logistic regression model with stepwise, forward selection for both critical care and comfort care included age (< 75 or > 75 years), sex, health
insurance, status of serious illness (yes or no), status of cancer (yes or no), prior place before the visit, KTAS level (1-2 or 3-5), advance statement status (yes or no),
status of legal form documentation regarding LST, and status of palliative center consultation

of care. Even so, it is difficult to conclusive answer from
the current study, thus, we should keep our attention
on this issue.

Our finding that most patients started ACP conversa-
tions in the ED suggests opportunities to improve the
rate [3, 46]. This is comparable to Western countries,
where between 19 and 53% of patients complete AD
upon ED visitation [47-49]. Nevertheless, this also shows
that many patients do not make advanced EOL plans.
Those with ACP conversations before ED visitation
received significantly less critical care. Indeed, patients
with cancer or serious illnesses receive less critical care
due to better palliative care accessibility [50]. By contrast,
physicians prioritize resuscitation over comfort care in
patients with more clinical uncertainty. While physicians
must not avoid intensive treatments when reversibility
appears possible, they should also balance medical pro-
cedures to ensure adequate comfort [51]. With repeated
clinical assessments, promptly clarifying the goal of care
may lead to a chance for better care.

The increasing self-determination rates each year imply
that the Act had positively affected autonomy, accordant
with other studies [39, 40, 52], and it indicates improve-
ment from the past when surrogates made most of the
decisions [53]. Nevertheless, the family-determination
rates remained higher than self-determination rates.
For the family-determination, family members should
overcome decisional conflicts they intensively experi-
ence near patients’ death [54, 55], and those decisions
are often too late, resulting in insufficient ACP and more
aggressive care [39]. In the meantime, about one-third
of patients died without legal form documentation, and
they received significantly more CPR or MV. However,
we found no relevant differences in other medical proce-
dures except antibiotics and opioids. Interestingly, some
(i-e., lines, inotropics, high-flow nasal cannula) were per-
formed more in those with legal forms. As such, legal
documentation alone does not achieve the Act’s intent of

protecting dignity and comfort. Unfortunately, except for
a few experimental trials [56], there are no guidelines on
appropriate EOL discussions in EDs. This current situa-
tion highlights the need for relevant frameworks to assist
patients and caregivers.

Only 31.5% of patients received comfort care via opi-
oids, with elderly patients and those without LST legal
form documentation receiving significantly less. This
is lower than in European EDs, where 55.3% received
analgesics [16, 17], thus neglecting the desire to remain
free of pain and anxiety during EOL [57]. However, envi-
ronmental constraints make it unreasonable to conduct
palliative care consultations with all ED patients. Here,
suggested augmentations include screening criteria [58],
training to recognize triggers [59], EOL management
protocols [28], palliative care training courses [60, 61],
and short-stay observation units [62]. ED physicians and
palliative care specialists can also work toward a mutual
understanding of their respective priorities, expectations,
and management flow pressures [58, 63—66].

Our study has several limitations. First, this is a study
from a single institution, SNUH, which contains a well-
systemized palliative care center, thus limiting gen-
eralizability. Second, SNUH is renowned for treating
cancer, with more than 60% of the sample affected; this
is not representative of most EDs. Third, the retrospec-
tive design limited our understanding of the exact situ-
ations and depths of conversations on ACP and LST
documentation.

Conclusion

To the best of our knowledge, this is the first research
to analyze EOL care in the ED after the enactment of
the LST Decision Act in Korea. The Korean ED mortal-
ity rate is double that of Western institutions and inter-
est in ACP is growing, so it is time to plan for better
EOL care in the ED. We found that patients dying in the
ED received much critical care, but insufficient comfort
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care influenced by ACP status, serious illness, and age.
Therefore, physicians should minimize redundant eval-
uations and promptly introduce ACP to ensure better
EOL care. These findings would help improve EOL care
in the ED and guide healthcare professionals in reach-
ing goal-directed EOL care provisions.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512904-022-00988-3.

Additional file 1: Supplementary Figure 1. Flow of eligible patients.
Supplementary Figure 2. Status of general medical cares (proce-
dures, evaluations, and medications) and critical cares (CPR, MV) in the
emergency department in the last 24 hours of life by status of legal form
documentation on life-sustaining treatment. Supplementary Table 1.
Status of medical care in the emergency department within the last

24 hours. Supplementary Table 2. Status of advance care planning of
patients who died in the emergency department by year. Supplemen-
tary Table 3. Factors associated with receiving comfort care at end-of-life
in the emergency department. Supplementary Table 4. Comparisons
between cancer and non-cancer patients.

Acknowledgements
Not applicable.

Authors’ contributions

JSK, SYL, MSL, and SHY were responsible for the study concept and design;
JSK, WC, YK, and SHY were responsible for the acquisition, analysis, and
interpretation of the data. JSK and SHY drafted the article; JSK, SYL, MSL, SHY,
JS, WG, YK, HSH, JH, BK, and DSH revised it critically for important intellectual
content. All authors provided critical comments on drafts of the manuscript
and approved the final manuscript.

Funding

This research was partly supported by a grant from the Patient-Centered
Clinical Research Coordinating Center (PACEN) and COVID-19 Public

Health Research through the Korea Health Industry Development Institute
(KHIDI), funded by the Ministry of Health & Welfare, Republic of Korea (grant
number: HI20C1995, HC20C0005).

Availability of data and materials
All data generated or analyzed during this study are included in this published
article and its supplementary information files.

Declarations

Ethics approval and consent to participate

We conducted all procedures according to the principles of the Declaration of
Helsinki. The Institutional Review Board (IRB) of SNUH reviewed and approved
the study protocol (no. H-2104-102-1212). Informed consent requirements
were waived by the SNUH IRB due to the retrospective nature of the study.

Consent for publication
Not applicable.

Competing interests
The author(s) declare no potential conflicts of interest with respect to the
research, authorship, and/or publication of this article.

Author details

'Department of Internal Medicine, Seoul National University Hospital, Seoul,
Korea. 2Public Healthcare Center, Seoul National University Hospital, Seoul,
Korea. *Department of Emergency Medicine, Seoul National University
Hospital, Seoul, Korea. “4Center for Palliative Care and Clinical Ethics, Seoul
National University Hospital, 101 Daehak-ro, Jongno-gu, Seoul 03080, Korea.

Page 9 of 11

*Patient-Centered Clinical Research Coordinating Center, National Evidence-
Based Healthcare Collaborating Agency, Seoul, Korea.

Received: 5 January 2022 Accepted: 25 May 2022
Published online: 07 June 2022

References

1.

10.

Saunders DC. End of Life Care Strategy — promoting high quality care

for all adults at the end of life. NHS. 2008. https://assets.publishing.servi
ce.gov.uk/government/uploads/system/uploads/attachment_data/file/
136431/End_of_life_strategy.pdf.

Yun YH, Kim KN, Sim JA, Kang E, Lee J, et al. Priorities of a ‘good death”
according to cancer patients, their family caregivers, physicians, and

the general population: a nationwide survey. Support Care Cancer.
2018;26(10):3479-88.

Liberman T, Kozikowski A, Kwon N, Emmert B, Akerman M, et al. identify-
ing advanced illness patients in the emergency department and having
goals-of-care discussions to assist with early hospice referral. J Emerg
Med. 2018;54(2):191-7.

Wright AA, Keating NL, Balboni TA, Matulonis UA, Block SD, et al.

Place of death: correlations with quality of life of patients with cancer
and predictors of bereaved caregivers'mental health. J Clin Oncol.
2010;28(29):4457-64.

Teno JM, Clarridge BR, Casey V, Welch LC, Wetle T, et al. Family perspec-
tives on end-of-life care at the last place of care. JAMA. 2004;291(1):88-93.
Ali M, Capel M, Jones G, Gazi T. The importance of identifying preferred
place of death. BMJ Support Palliat Care. 2019;9(1):84-91.

Arnold E, Finucane AM, Oxenham D. Preferred place of death for patients
referred to a specialist palliative care service. BMJ Support Palliat Care.
2015;5(3):294-6.

Vidal M, Rodriguez-Nunez A, Hui D, Allo J, Williams JL, et al. Place-of-
death preferences among patients with cancer and family caregivers in
inpatient and outpatient palliative care. [published online ahead of print,
2020 Apr 6]. BMJ Support Palliat Care. 2020;bmjspcare-2019-002019.
Stefanovski PH, Vladimir Radkov R, Lyubomir llkov T, PenchoTonchev T,
YoanaMladenova T, et al. Analysis of mortality in the emergency depart-
ment at a university hospital in Pleven. J Int Med Res. 2017,45(5):1553-61.
Heymann EP, Wicky A, Carron PN, Exadaktylos AK. Death in the emer-
gency department: a retrospective analysis of mortality in a Swiss Univer-
sity Hospital. Emerg Med Int. 2019,2019:5263521.

. Cummings P. Cause of death in an emergency department. Am J Emerg

Med. 1990;8(5):379-84.

. Min HS, Chang HJ, Sung HK. Emergency Department Utilization of

Adult Cancer Patient in Korea: A Nationwide Population-Based Studly,
2017-2019. [published online ahead of print, 2021 Sep 17]. Cancer Res
Treat. 2021;10.4143/crt.2021.699.

. Bailey CJ, Murphy R, Porock D. Dying cases in emergency places:

caring for the dying in emergency departments. Soc Sci Med.
2011;73(9):1371-7.

Cha WC, Ahn KO, Shin SD, Park JH, Cho JS. Emergency department
crowding disparity: a nationwide cross-sectional study. J Korean Med Sci.
2016;31(8):1331-6.

Smith AK, Fisher J, Schonberg MA, Pallin DJ, Block SD, et al. Am | doing
the right thing? provider perspectives on improving palliative care in the
emergency department. Ann Emerg Med. 2009;54(1):86-93.

Le Conte P, Riochet D, Batard E, Volteau C, Giraudeau B, et al. Death in
emergency departments: a multicenter cross-sectional survey with
analysis of withholding and withdrawing life support. Intensive Care Med.
2010;36(5):765-72.

Van Tricht M, Riochet D, Batard E, Martinage A, Montassier E, et al. Pallia-
tive care for patients who died in emergency departments: analysis of a
multicentre cross-sectional survey. Emerg Med J. 2012;29(10):795-7.
Jeong E, Hagose M, Jung H, Ki M, Flahault A. Understanding South Korea's
response to the COVID-19 outbreak: a real-time analysis. Int J Environ Res
Public Health. 2020;17(24):9571.

Kandori K, Okada Y, Ishii W, Narumiya H, Maebayashi Y, et al. Association
between visitation restriction during the COVID-19 pandemic and delir-
jum incidence among emergency admission patients: a single-center


https://doi.org/10.1186/s12904-022-00988-3
https://doi.org/10.1186/s12904-022-00988-3
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/136431/End_of_life_strategy.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/136431/End_of_life_strategy.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/136431/End_of_life_strategy.pdf

Kim et al. BMC Palliative Care

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34

35.

36.

37.

38.

39.

40.

(2022) 21:105

retrospective observational cohort study in Japan. Journal of Intensive
Care. 2020;8(1):1-9.

Higginson 1), Sen-Gupta GJ. Place of care in advanced cancer: a qualita-
tive systematic literature review of patient preferences. J Palliat Med.
2000;3(3):287-300.

Giannouchos TV, Biskupiak J, Moss MJ, Brixner D, Andreyeva E, et al.
Trends in outpatient emergency department visits during the COVID-19
pandemic at a large, urban, academic hospital system. Am J Emerg Med.
2021;40:20-6.

Jeffery MM, D'Onofrio G, Paek H, Platts-Mills TF, Soares WE 3rd, et al.
Trends in Emergency Department Visits and Hospital Admissions in
Health Care Systems in 5 States in the First Months of the COVID-19
Pandemic in the US. JAMA Intern Med. 2020;180(10):1328-33.

Choi DH, Jung JY, Suh D, Choi JY, Lee SU, et al. Impact of the COVID-19
outbreak on trends in emergency department utilization in children: a
multicenter retrospective observational study in Seoul Metropolitan area,
Korea. J Korean Med Sci. 2021;36(5): e44.

Pak YS, Ro YS, Kim SH, Han SH, Ko SK, et al. Effects of emergency care-
related health policies during the COVID-19 pandemic in Korea: a quasi-
experimental study. J Korean Med Sci. 2021;36(16): e121.

Jung E, Ro YS, Ryu HH, Shin SD, Moon S. Interaction effects between
COVID-19 outbreak and community income levels on excess mortality
among patients visiting emergency departments. J Korean Med Sci.
2021;36(13): €100.

Aaronson EL, Daubman BR, Petrillo L, Bowman J, Ouchi K, et al. Emerging
palliative care innovations in the ED: a qualitative analysis of program-
matic elements during the COVID-19 pandemic. J Pain Symptom Man-
age. 2021,62(1):117-24.

Lee J, Abrukin L, Flores S, Gavin N, Romney ML, et al. Early intervention
of palliative care in the emergency department during the COVID-19
pandemic. JAMA Intern Med. 2020;180(9):1252-4.

Yash Pal R, Kuan WS, Tiah L, Kumar R, Wong YKY, et al. End-of-life man-
agement protocol offered within emergency room (EMPOWER): study
protocol for a multicentre study. BMJ Open. 2020;10(4): €036598.
Grudzen CR, Richardson LD, Johnson PN, Hu M, Wang B, et al. Emergency
department-initiated palliative care in advanced cancer: a randomized
clinical trial. JAMA Oncol. 2016;2(5):591-8.

da Silva SD, Nunes CM, Gomes B. Effectiveness of emergency depart-
ment based palliative care for adults with advanced disease: a systematic
review. J Palliat Med. 2016;19(6):601-9.

Act on Decisions on Life-Sustaining Treatment for Patients in Hospice and
Palliative Care or at the End of Life, No. 14013 (Feb 3, 2016).

Argintaru N, Quinn KL, Chartier LB, Lee J, Hannam P, et al. Perceived
barriers and facilitators to goals of care discussions in the emergency
department: a descriptive analysis of the views of emergency medicine
physicians and residents. CJEM. 2019;21(2):211-8.

Hendin A, Hartwick M, Healey A, Fischer L. Improving end-of-life care in
the emergency department: Development of a standardized approach to
an imminently dying patient. CJEM. 2020;22(5):626-8.

Rojas E, Schultz R, Linsalata HH, Sumberg D, Christensen M, et al. Imple-
mentation of a life-sustaining management and alternative protocol

for actively dying patients in the emergency department. J Emerg Nurs.
2016;42(3):201-6.

Di Leo S, Alquati S, Autelitano C, Costantini M, Martucci G, et al. Palliative
care in the emergency department as seen by providers and users: a
qualitative study. Scand J Trauma Resusc Emerg Med. 2019,27(1):88.
Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of clas-
sifying prognostic comorbidity in longitudinal studies: development and
validation. J Chronic Dis. 1987;40(5):373-83.

Park J, Lim T. Korean Triage and Acuity Scale (KTAS). J Korean Soc Emerg
Med. 2017;28(6):547-51.

Kelley AS, Bollens-Lund E. Identifying the population with serious illness:
the "Denominator” challenge. J Palliat Med. 2018;21(S2):57-s16.

Kim JS, Yoo SH, Choi W, Kim Y, Hong J, et al. Implication of the life-
sustaining treatment decisions act on end-of-life care for korean terminal
patients. Cancer Res Treat. 2020;52(3):917-24.

Won YW, Kim HJ, Kwon JH, Lee HY, Baek SK, et al. Life-sustaining treat-
ment states in korean cancer patients after enforcement of act on deci-
sions on life-sustaining treatment for patients at the end of life. Cancer
Res Treat. 2021;53(4):908-16.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Page 10 of 11

Lee HY, Kim HJ, Kwon JH, Baek SK, Won YW, et al. The situation of life-
sustaining treatment one year after enforcement of the act on decisions
on life-sustaining treatment for patients at the end-of-life in Korea: data
of national agency for management of life-sustaining treatment. Cancer
Res Treat. 2021;53(4):897-907.

Kim HJ, Kim YJ, Kwon JH, Won YW, Lee HY, et al. Current status and cardi-
nal features of patient autonomy after enactment of the life-sustaining
treatment decisions act in Korea. Cancer Res Treat. 2021;53(4):917-25.
Harrison NE, Ehrman RR, Curtin A, Gorelick D, Hill AB, et al. Factors associ-
ated with voluntary refusal of emergency medical system transport

for emergency care in Detroit during the early phase of the COVID-19
pandemic. JAMA Netw Open. 2021;4(8): €2120728.

Gale R, Eberlein S, Fuller G, Khalil C, Almario CV, et al. Public perspec-
tives on decisions about emergency care seeking for care unrelated to
COVID-19 during the COVID-19 pandemic. JAMA Netw Open. 2021;4(8):
€2120940.

Lee YH, Chu D, Yang NP, Chan CL, Cheng SP, et al. Emergency visits among
end-of-life cancer patients in Taiwan: a nationwide population-based
study. BMC Palliat Care. 2015;9(14):25.

Ouchi K, George N, Schuur JD, Aaronson EL, Lindvall C, et al. Goals-of-
care conversations for older adults with serious illness in the emer-
gency department: challenges and opportunities. Ann Emerg Med.
2019;74(2):276-84.

Oulton J, Rhodes SM, Howe C, Fain MJ, Mohler MJ. Advance directives for
older adults in the emergency department: a systematic review. J Palliat
Med. 2015;18(6):500-5.

Gina K, Gill G, Fukushima E, Abu-Laban RB, Sweet DD. Prevalence of
advance directives among elderly patients attending an urban Canadian
emergency department. CJEM. 2012;14(2):90-6.

Slankamenac K, Rutsche N, Keller DI. Availability of advance directives in
the emergency department. Swiss Med WKkly. 2020;150: w20184.

Quinn KL, Wegier P, Stukel TA, Huang A, Bell CM, et al. Comparison of
palliative care delivery in the last year of life between adults with terminal
noncancer illness or cancer. JAMA Netw Open. 2021;4(3): e210677.
Ferraro K, Sanchez-Reilly S. palliative volume resuscitation in a

patient with cancer and hypercalcemia: why bother? J Palliat Med.
2020;23(6):871-3.

Kim H, Im HS, Lee KO, Min YJ, Jo JC, et al. Changes in decision-making
process for life-sustaining treatment in patients with advanced cancer
after the life-sustaining treatment decisions-making act. BMC Palliat Care.
2021;20(1):63.

Oh DY, Kim JH, Kim DW, Im SA, Kim TY, et al. CPR or DNR? end-of-life deci-
sion in Korean cancer patients: a single center’s experience. Support Care
Cancer. 2006;14(2):103-8.

Huang HL, ChiuTY, Lee LT, Yao CA, Chen CY, et al. Family experience with
difficult decisions in end-of-life care. Psychooncology. 2012;21(7):785-91.
Yoo SH, Yun YH, Kim KN, Lee JL, Park J, et al. The impact of caregiver’s role
preference on decisional conflicts and psychiatric distresses in decision
making to help caregiver’s disclosure of terminal disease status. Qual Life
Res. 2018;27(6):1571-81.

Pajka SE, Hasdianda MA, George N, Sudore R, Schonberg MA, et al. Feasi-
bility of a brief intervention to facilitate advance care planning conversa-
tions for patients with life-limiting illness in the emergency department. J
Palliat Med. 2021;24(1):31-9.

Steinhauser KE, Christakis NA, Clipp EC, McNeilly M, McIntyre L, et al. Fac-
tors considered important at the end of life by patients, family, physicians,
and other care providers. JAMA. 2000;284(19):2476-82.

Koh MYH, Lee JF, Montalban S, Foo CL, Hum AYM. ED-PALS: a compre-
hensive palliative care service for oncology patients in the emergency
department. Am J Hosp Palliat Care. 2019;36(7):571-6.

Kistler EA, Stevens E, Scott E, Philpotts LL, Greer JA, et al. Triggered pal-
liative care consults: a systematic review of interventions for hospital-
ized and emergency department patients. J Pain Symptom Manage.
2020,60(2):460-75.

Cooper E, Hutchinson A, Sheikh Z, Taylor P, Townend W, et al. Palliative
care in the emergency department: a systematic literature qualitative
review and thematic synthesis. Palliat Med. 2018;32(9):1443-54.

Wright R, Hayward B, Kistler E, Vaughan Dickson V, Grudzen C. That was

a game changer: clinical impact of an emergency department-based
palliative care communication skills training workshop. Emerg Med J.
2020;37(5):262-4.



Kim et al. BMC Palliative Care

62.

63.

64.

65.

66.

(2022) 21:105

Wang D, Creel-Bulos C. A systematic approach to comfort care transitions
in the emergency department. J Emerg Med. 2019;56(3):267-74.

Wang DH, Kuntz J, Aberger K, DeSandre P. Top ten tips palliative care
clinicians should know about caring for patients in the emergency
department. J Palliat Med. 2019;22(12):1597-602.

Grudzen CR, Richardson LD, Hopper SS, Ortiz JM, Whang C, et al. Does
palliative care have a future in the emergency department? discus-

sions with attending emergency physicians. J Pain Symptom Manage.
2012;43(1):1-9.

Goh JL, Jaffar JLY, Xu H, Lum VWM. A retrospective study on end-of-life
care in the emergency department of a tertiary hospital in Singapore.
Proceedings of Singapore Healthcare. 2020;30(2):138-44.

Grudzen CR, Richardson LD, Major-Monfried H, Kandarian B, Ortiz JM,

et al. Hospital administrators’ views on barriers and opportunities to
delivering palliative care in the emergency department. Ann Emerg Med.
2013;61(6):654-60.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 11 of 11

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Aggressiveness of care in the last days of life in the emergency department of a tertiary hospital in Korea
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study design and setting
	Data collection
	Definitions and measurements
	Statistical analysis

	Results
	Patient characteristics
	Medical care in the last 24 h of ED visits
	ACP status
	Factors associated with critical care
	Factors associated with comfort care
	Comparing patients withwithout cancer

	Discussion
	Conclusion
	Acknowledgements
	References


