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Purpose The current study aimed to identify the overall characteristics of cancer-related emergency department (ED) visits by adult
in Korea, including analyses of factors associated with ED stay time and outcomes nationwide.

Materials and Methods We collected data on cancer-related ED visits from the National Emergency Department Information System
(NEDIS) database between 2017 and 2019.

Results ED visits by cancer patients comprised 5.5% (667,935 visits) of total ED visits from 2017 to 2019, which was slightly higher
than in other counties. Patients with cancer who visited the ED were over 50 years old, the majority being males, and patients with
cancer visited EDs in certified tertiary hospitals more frequently than patients without cancer. In multivariate analyses, the adjusted
odds ratio for a length of stay more than 8 hours in the ED of certified tertiary hospitals was 126.34 (95% confidence interval, 1.422
to 1.460) when compared to hospitals. Nevertheless, the longer the patients stayed in the ED, the more likely they were to be admit-
ted.

Conclusion The longer ED stay and higher proportion of cancer patient hospitalizations suggest that cancer patients visit ED to be
admitted as well as to receive acute care. The frequency of ED visits and admission may be adjusted to some extent depending on
outpatient education, such as self-management of symptoms and situations. Improving cancer care in local communities should be
met though provisions such as linking treatment between hospitals or supplying appropriate medical personnel, even for the efficient

use of ED resources in hospitals.
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Introduction

More cancer patients seem to visit the emergency depart-
ment (ED) for acute care in Korea. This may be due, in part,
to an increase in the number of outpatient clinics for systemic
chemotherapy, which has inevitably raised the occurrence of
cancer-related emergencies [1]. Recent studies have shown
that many patients visit the ED for various symptoms and
management issues caused by cancer treatment, as well as
typical oncologic emergencies such as febrile neutropenia,
malignant pericardial effusion, and tumor lysis syndrome
[2-4]. About 6.3% of patients discharged from the index hos-
pitalization and 10% of patients receiving cancer treatment in
outpatient clinics were reported to have visited the ED four
or more times in a year. These patients are referred to as fre-
quent attenders of the ED [5,6].

Apparently, EDs should be considered as the main route
for accessing cancer care [1]. The ED currently plays an
important role in continuing cancer treatment because many
cases of cancer-related ED visits result in hospital admission

[1,2,7]. Moreover, ED utilization by cancer patients should be
examined simultaneously in terms of the effective operation
of the ED. A higher ED occupancy of cancer patients may
lead to overcrowding in the ED and resource depletion for
non-oncologic emergencies.

For both the service provision of suitable cancer care in the
ED and the more effective operation of the ED, it is necessary
first to comprehensively understand the ED utilization status
by cancer patients. However, national data on ED utilization
by cancer patients in Korea have not yet been analyzed. Only
a few previous reports investigated cancer-related ED visits
at a single institution level, and found that cancer-related ED
visits comprised 25.5% of all visits in a tertiary hospital [8],
and cancer-related frequent attenders accounted for 50.3% of
all frequent attenders of the ED [9]. Thus, the current study
aimed to identify the national characteristics, length of stay
(LOS), and hospitalizations of cancer-related ED visits using
the National Emergency Department Information System
(NEDIS) database, a national ED-based patient registry in
Korea, including analyses of factors associated with staying
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time and outcomes of ED nationwide.

Materials and Methods

1. Data source

We used the NEDIS database from 2017 to 2019. In brief,
the NEDIS database was established in 2003 on the basis of
Article 15 of the Emergency Medical Service Act to evalu-
ate the quality of emergency medical services and provide
evidence for the development of a national emergency care
plan. Since 2016, over 95% of EDs in Korea have participated
in the NEDIS database and transmitted information about
visiting patient. The annual number of EDs participating
in the NEDIS database was 413 out of 416 in 2017 (99.3%),
399 out of 401 in 2018 (99.5%), and 401 out of 402 in 2019
(99.8%). The NEDIS database design and variables have been
described in detail elsewhere [10,11].

2. Study population

We included ED visits by patients over the age of 20. The
initial dataset from January 2017 to December 2019 contained
a total of 27,410,510 discharge records of ED visits. Visits with
missing age (324 visits) and sex (0 visits) information and vis-
its for trauma treatment or unidentified reasons (11,651,209
visits) were sequentially excluded. Cancer related ED visits
were defined as cases recorded from C00 to C96 in the prima-
ry or secondary ED diagnosis using the Korean Classification
of Diseases, 7th revision (KCD-7), which is a modified ver-

sion of the International Classification of Diseases, the 10th
revision (ICD-10). In Korea, patients being treated for can-
cer should be enrolled in electronic medical records with an
accurate cancer diagnosis to receive special benefits from
the National Health Insurance (NHI). As the study aimed to
investigate ED visits of cancer patients who were being treat-
ed, cases that were not coded as cancer in the ED but were
subsequently coded as cancer after hospitalization were
excluded. After the exclusion of 3,513,306 visits by cancer
patients aged under 19, the final number of study subjects
included 667,935 cancer-related visits and 11,445,250 non-
cancer-related visits out of a total of 12,113,185 visits (Fig. 1).

3. Variables

The data contained demographic characteristics such as
age, sex, insurance status, and information about ED utili-
zation, including ED type, ED region, hospital service level,
arrival time, and patient transportation. Clinical variables of
initial triage scale, vital signs, primary cancer type, disposi-
tion, ED diagnosis, and diagnosis after hospitalization were
also included. Initial triage was designated according to the
Korean Triage and Acuity Scale (KTAS), which prioritizes
patients according to the five ordinal scales reflecting both
clinical severity and acuity (resuscitation, emergent, urgent,
less urgent, non-urgent). For service level of hospital (certified
tertiary hospital, general hospital, hospital), we applied the
classification of the Medical Law of Korea (https: // www.law.
go.kr/laws/medical law). A “hospital” is a medical institu-
tion with 30 or more beds and provides treatment mainly for

27,410,501 Visits
(2017-2019 registered data from NEDIS)

it Iri(iglsui?;r;;;‘, o :I Excluded 324 visits ‘
\ 27,410,177 Visits \
Exclusion of visits for trauma | Excluded 11,651 209 visits ‘
or unidentified reason | il
\ 15,758,968 Visits |

Exclusion of
visits diagnosed as cancer

s Excluded 132,477 visits |

15,626,491 Visits
682,212 Cancer-related visits (4.4%)
14,944,279 Non-cancer-related visits (95.6%)

Exclusion of visits by
patients under 20 years

:I Excluded 3,513,306 visits

12,113,185 Visits
667,935 Cancer-related visits (5.5%)
11,445,250 Non-cancer-related visits (94.5%)

Fig. 1. Flowchart for selection of study population. Among a total of 27,410,501 emergency department visits from 2017 to 2019, 667,935
cancer-related visits and 11,445,250 non-cancer-related visits were investigated in the current study. NEDIS, National Emergency Depart-

ment Information System.
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Table 1. General characteristic of emergency department visits for cancer-related visits compared to non-cancer-related visits

Characteristic
Age (yr)
20-29
30-39
40-49
50-59
60-69
70-79
>80
Sex
Male
Female
Insurance status
National Health Insurance
Medical Aid
Uninsured
Unknown
Hospital service level
Hospital
General hospital
Certified tertiary hospital
Others/Unknown
Region”
Metropolitan city
Province
Time of arrival
6 PM-9 AM
9 AmM-6 PM
Mode of arrival
Ambulance
Non-ambulance
Unknown
Length of stay (hr)
<2
2-3
4-7
>8
Unknown
KTAS classification
Not urgent
Less urgent
Urgent
Emergent
Resuscitation
Unknown
Disposition
Discharge home
Transfer to another hospital
Admission
Died in ER
Others/Unknown

Non-cancer-related visits

1,613,495 (14.1)
1,685,531 (14.7)
1,731,819 (15.1)
2,069,151 (18.1)
1,674,114 (14.6)
1,489,421 (13.0)
1,181,749 (10.3)

5,085,454 (46.2)
6,159,796 (53.8)

10,383,048 (90.7)
867,271 (7.6)
130,147 (1.1)

64,784 (0.6)
370,536
7,480,404
3,473,736
120,574

32
65.4)
0.
1

30.4)

1

—~ BN - BES

)
4
4
)

5,308,075 (46.4)
6,134,168 (53.6)

6,569,964 (57.4)
4,875,286 (42.6)

2,197,299 (19.2)
9,225,551 (80.6)
22,409 (0.2)

5,419,527 (4
3,580,094 (3

(47.3)

(
1,610,512 (1

(

(

73
1.3)
4.1)
822,277

1
2)
12,840 (0.1)

7
0.
1,230,649 (1

4,377,129 (3

(10.8)

(
4,377,369 (3

(

(

(

)

0.8
8.2
8.3)
)
)
)

692,188 (6.1
151,096 (1.3
616,819 (5.4
8,538,108 (74.6)
208,414 (1.8)
2,583,534 (22.6)
82,530 (0.7)
0.3

0
32,664 (0.3)

Cancer-related visits

8,274 (1.2)
26,119 (3.9)
64,419 (9.6)
137,754 (20.6
181,520 (27.2
166,179 (24.9

83,670 (12.5

Pt NN

387,120 (57.9)
280,815 (42.0)

604,048 (90.4)
59,756 (8.9)
1,802 (0.3)
2,329 (0.4)

4,630 (1.7)
210,765 (31.5)
450,671 (67.5)

1,869 (0.3)

409,439 (61.3)
258,481 (38.7)

269,327 (40.3)
398,608 (59.7)

126,219 (18.9)
539,278 (80.7)
5,093 (0.4)

120,170 (17.9)
168,194 (25.2)
185,821 (27.8)
193,694 (29.0)

56 (0.01)

61,182 (9.2)
191,853 (28.7)
334,436 (50.1)

48,052 (7.2)

10,157 (1.5)

22,255 (3.3)

323,807 (48.5)
29,998 (4.5)
306,760 (45.9)
6,047 (0.9)
1,323 (0.2)

p-value

< 0.001

< 0.001

<0.001

< 0.001

<0.001

< 0.001

<0.001

<0.001

<0.001

< 0.001

(Continued to the next page)
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Table 1. Continued

Characteristic Non-cancer-related visits Cancer-related visits p-value
Admission destination
General ward 1,856,474 (16.2) 261,550 (39.2) <0.001
Intensive care unit 434,231 (3.8) 20,605 (3.1)
Others/Unknown 9,154,545 (79.9) 385,780 (57.8)
Total (n=12,113,185) 11,445,250 (94.5) 667,935 (5.5)

Values are presented as number (%). “Excluded cases of Sejong city.

inpatients, and a “general hospital” has more than 100 beds
with some requirements for more than or less than 300 beds.
“Certified tertiary hospital” specializes in medical treatment
with high difficulty for severe diseases, which can be desig-
nated by the Ministry of Health and Welfare of Korea. The
variables of insurance status (NHI, Medicaid, uninsured),
type of ED (regional emergency center, local emergency cent-
er, local emergency institution), region of ED (metropolitan
city, province), mode of arrival (ambulance, non-ambulance),
time of arrival (9 AM-6 PM, 6 PM-9 AM), LOS in the ED (under
2 hours, 2-3 hours, 4-7 hours, more than 8 hours), disposition
(discharged to home, transferred to another hospital, admit-
ted, death in the ED), and admission destination (general
ward, intensive care unit) were categorized.

4. Statistical analysis

We compared the demographic, clinical, and disposition
characteristics between cancer-related and non-cancer-relat-
ed visits. Among the cancer-related visits, we assessed dif-
ferences according to the hospital service level. Comparisons
between the groups were performed using chi-squared test
on categorical variables; continuous variables were catego-
rized as described above. We also calculated frequency and
percentage of the most common cancer type and primary
diagnosis for the cancer-related visits.

Multivariate analysis was conducted to investigate the
independent predictors associated with the LOS in ED and
hospital admission. For hospital admission, potential predic-
tors including age, sex, insurance status, ED region, hospital
service level, time of arrival, mode of arrival, KTAS classifica-
tion, and LOS. Disposition status were tested with univari-
ate logistic regression analysis and entered to multivariate
model with forward stepwise entry of statistically significant
parameters. A similar analysis was performed with pro-
longed LOS. The prolonged LOS defined as LOS in ED more
than 8 hours based on existing literature [12,13].

All tests were two-tailed, and results with p-values < 0.05
were considered statistically significant. All data preparation
and statistical analyses were conducted using SAS ver. 9.4
(SAS Institute Inc., Cary, NC).

Results

1. General characteristics of ED visits for cancer-related vis-
its compared to non-cancer-related visits

ED visits by cancer patients comprised 5.5% (667,935 vis-
its) of total ED visits from 2017 to 2019. The number of ED
visits would not have been underestimated because visits for
trauma treatment or unidentified reasons were all excluded
in non-cancer-related visits, and the diagnostic code for can-
cer in the ED was perceived as relatively accurate to pro-
vide patients with a special benefit from NHI. Male cancer
patients visited the ED more frequently than female cancer
patients (57.9% vs. 42%) (Table 1). Cancer patients were more
likely than non-cancer patients to visit larger hospitals, such
as EDs in certified tertiary hospitals (67.5% vs. 30.4%). Can-
cer-related ED visits were more concentrated during the day-
time than in the evening, and 29% of cancer patients stayed
in the ED longer than eight hours. Cancer patients stayed
in the ED for an average of 8.7 hours (+17 hours) and while
non-cancer patients stayed for 3.5 hours (+8.3 hours). When
the average LOS in the ED was multiplied by the number of
visits, cancer-related visits comprised 12.7% of total ED visits
by time. Approximately half of ED visits by cancer patients
led to hospitalization (50.4%).

The most common cancer-related ED visits were for pati-
ents with lung cancer (14.1%) and liver cancer (12.2%)
(Table 2). ED visits associated with colon, stomach, breast,
and pancreatic cancers followed. Patients with cancer exhib-
ited a range of primary or secondary ED diagnoses (Table
3), including fever, pneumonia, abdominal and pelvic pain,
other gastroenteritis and colitis, paralyticileus, and intestinal
obstruction.

2. Cancer-related ED visits by hospital service level

The characteristics of cancer-related visits were displayed
by a subgroup of hospital levels in Table 3 because the rate
of cancer-related ED visits varied greatly by hospital service
levels in Table 1. After further exclusion of cases missing
the LOS in the ED and cases in Sejong City (administrative
capital) in consideration of the specificity, a total of 667,864
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Table 2. Cancer type and primary diagnosis of cancer-related emergency department visits

KCD-7 code No. of visits (%)

Type of cancer

C34 Lung 102,478 (14.1)
C22 Liver 88,719 (12.2)
C18, C20 Colon 70,362 (9.7)
Cl16 Stomach 58,129 (8.0)
C78, C79 Metastatic cancer 51,474 (7.1)
C50 Breast 47,291 (6.5)
C25 Pancreas 44,047 (6.1)
C24 Extrahepatic bile duct 26,884 (3.7)
Col Prostate 20,076 (2.8)
C56 Ovary 17,547 (2.4)
Ce67 Urinary bladder 16,547 (2.3)
C53 Cervix uteri 12,235 (1.7)
C92 Myeloid leukemia 11,584 (1.6)
C90 Multiple myeloma 11,572 (1.6)
Cc23 Gallbladder 11,177 (1.5)
Primary diagnosis in ED
R50 Fever of other and unknown origin 23,878 (5.2)
J18 Pneumonia, organism unspecified 18,712 (4.1)
R10 Abdominal and pelvic pain 18,269 (4.0)
A09 Other gastroenteritis and colitis of infectious and unspecified origin 12,647 (2.8)
K56 Paralytic ileus and intestinal obstruction without hernia 12,119 (2.6)
K92 Other diseases of digestive system 11,758 (2.6)
D70 Agranulocytosis 10,417 (2.3)
R06 Abnormalities of breathing 9,450 (2.1)
N17 Acute renal failure 8,664 (1.9)
R18 Ascites 8,458 (1.8)
K83 Other diseases of biliary tract 8,019 (1.8)
E87 Other disorders of fluid, electrolyte and acid-base balance 7,464 (1.6)
K74 Fibrosis and cirrhosis of liver 7,455 (1.6)
M81 Osteoporosis without pathological fracture 7,332 (1.6)
N39 Other disorders of urinary system 7,097 (1.6)

ED, emergency department; KCD-7, Korean Classification of Diseases, 7th revision.

visits were analyzed. A higher proportion of male visits is
associated with lower hospital service levels. Higher hos-
pital service levels are associated with more daytime visits,
longer ED stays, and higher KTAS levels. The proportion of
visits that lasted longer than eight hours in certified tertiary
hospitals was 36.3%, compared to 14.3% in general hospi-
tals. However, the proportion of admitted cases in certified
tertiary hospital (45.2%) was slightly lower than in general
hospitals (48.0%).

3. Multivariate logistic regression analyses for prolonged
LOS and hospital admission

According to multivariate analyses, cancer patients stayed
longer in EDs located in metropolitan cities (adjusted odds

684  CANCER RESEARCH AND TREATMENT

ratio [aOR], 1.44; 95% confidence interval [95% CI], 1.422 to
1.460) than in provinces, and cancer patients without insur-
ance were hospitalized less (aOR, 0.80; 95% CI, 0.708 to 0.892)
than NHI patients (Table 4). Hospital service level was the
most significant factor associated with the LOS of cancer
patients in the ED. The aOR for a prolonged LOS was 126.34
(95% CI, 89.446 to 178.448) in the ED of certified tertiary hos-
pitals compared to hospitals. Patients who visited the ED
during the daytime stayed for a shorter amount of time in
the ED and were admitted more than those who visited the
ED in the evening. The aOR for admission in certified tertiary
hospitals was lower than that of general hospitals and hospi-
tals, although a more critical clinical status according to the
KTAS classification was significantly associated with a high-
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Table 3. Cancer-related emergency department visits according to hospital service levels?

Certified tertiary hospital General hospital Hospital Others p-value
Age (yr)
20-29 6,578 (1.5) 1,672 (0.8) 17 (0.4) 6(0.3) < 0.001
30-39 17,125 (3.8) 8,901 (4.2) 74 (1.6) 14 (0.7)
40-49 43,042 (9.6) 21,025 (10.0) 269 (5.8) 74 (3.9)
50-59 96,414 (21.4) 39,737 (18.9) 726 (15.7) 862(46.2)
60-69 126,901 (28.2) 52,716 (25.0) 1,567 (33.9) 315 (16.8)
70-79 112,459 (25.0) 52,180 (24.8) 1,191 (25.7) 334 (17.9)
>80 48,125 (10.7) 344,922 (16.4) 785 (17.0) 263 (14.1)
Sex
Male 257,671 (57.2) 124,574 (59.1) 3,433 (74.2) 1,396 (74.7) < 0.001
Female 192,973 (42.8) 86,149 (40.9) 1,196 (25.9) 472 (25.3)
Insurance status
National Health Insurance 4,159 (92.2) 182,883 (86.8) 4,314 (89.3) 1,660 (88.9) <0.001
Medicaid 32,848 (7.3) 26,290 (12.5) 418 (9.0) 191 (10.2)
Uninsured 803 (0.2) 952 (0.5) 44 (1.0) 3(0.2)
Unknown 1,684 (0.4) 598 (0.3) 33(0.7) 14 (0.8)
Region
Metropolitan city 321,237 (71.3) 87,624 (41.6) - 559 (29.9) < 0.001
Province 129,407 (28.7) 123,099 (58.4) 4,629 (100) 1,309 (70.1)
Time of arrival
6 PM-9 AM 175,829 (39.0) 89,748 (42.6) 2,722 (58.8) 1,000 (53.5) <0.001
9 AM-6 PM 274,815 (61.0) 120,975 (57.4) 1,907 (41.2) 868 (46.5)
Mode of arrival
Ambulance 77,376 (17.2) 47,638 (22.6) 775 (16.7) 416 (22.3) < 0.001
Non-ambulance 371,698 (82.5) 162,234 (77.0) 3,845 (83.1) 1,451 (77.7)
Unknown 1,570 (0.4) 849 (0.4) 9(0.2) 1(0.1)
Length of stay (hr)
<2 42,731 (9.5) 72,467 (34.4) 3,705 (80.0) 1,264 (67.7) < 0.001
2-3 102,385 (22.8) 64,640 (30.7) 737(15.9 425 (22.8)
4-7 141,944 (31.5) 43,567 (20.7) 151 (3.3) 155 (8.3)
>8 163,584 (36.3) 30,049 (14.3) 36 (0.8) 24 (1.3)
KTAS classification
Not urgent 30,298 (6.7) 29,226 (13.9) 1,103 (23.8) 539 (28.9) <0.001
Less urgent 130,203 (28.9) 60,555 (28.7) 788 (17.0) 292 (15.6)
Urgent 247,935 (55.0) 85,413 (40.5) 529 (11.4) 539 (28.9)
Emergent 35,338 (7.8) 12,513 (5.9) 101 (2.2) 96 (5.1)
Resuscitation 6,812 (1.5) 3,271 (1.6) 46 (1.0) 27 (1.5)
Unknown 58 (0.0) 19,745 (9.4) 2,062 (44.6) 375 (20.1)
Disposition
Discharge home 218,873 (48.6) 100,650 (47.8) 3,132 (67.7) 1,130 (60.5) < 0.001
Transfer to another hospital 23,546 (5.2) 6,199 (2.9) 193 (4.2) 58 (3.1)
Admission 103,614 (45.2) 101,230 (48.0) 1, 239 (26.8) 670 (35.9)
Died in ER 3,843 (0.9) 2,138 (1.0) 59 (1.3) 6(0.3)
Unknown 768 (0.2) 506 (0.2) 6(0.1) 4(0.2)
Admission destination
General ward 188,696 (41.9) 72,127 (34.2) 262 (5.7) 460 (24.6) < 0.001
Intensive care unit 12,787 (2.8) 7,693 (3.7) 29 (0.6) 96 (5.1)
Others/Unknown 249,161 (55.3) 130,903 (62.1) 4,338 (93.7) 1,312 (70.2)

Total (n=667,864)?

Values are presented as number (%). ER, emergency room; KTAS, Korean Triage and Acuity Scale. *Excluded if length of stay is ‘others/
unknown’ and if cases are from Sejong city.
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Table 4. Multivariate logistic regression models for prolonged length of stay and hospital admission (n=630,538)

Age (yr)
20-29
30-39
40-49
50-59
60-69
70-79
>80
Sex
Male
Female
Insurance status
National Health Insurance
Medical Aid
Uninsured
Unknown
Hospital service level
Hospital
General hospital
Certified tertiary hospital
Unknown
Region”
Province
Metropolitan city
Time of arrival
9 AM-6 PM
6 PM-9 AM
Mode of arrival
Ambulance
Non-ambulance
Unknown
Length of stay (hr)
<2
2-3
4-7
>8
KTAS classification
Not urgent
Less urgent
Urgent
Emergent
Resuscitation
Unknown
Disposition
Discharge home
Admission

Prolonged length of stay

Adjusted OR
(95% CI)

1 (reference)
0.99 (0.93-1.05)
1.07 (1.01-1.13)
1.11 (1.05-1.17)
1.14 (1.08-1.20)
1.10 (1.04-1.17)
1.05 (0.99-1.11)

1 (reference)
0.94 (0.93-0.95)

1 (reference)
1.00 (0.87-1.03)
0.88 (0.76-1.01)
1.02 (0.92-1.14)

1 (reference)

32.99 (23.37-46.59)
126.34 (89.45-178.45)

2.28 (1.33-3.90)

1 (reference)
1.44 (1.42-1.46)

1 (reference)
1.41 (1.39-1.43)

1 (reference)
0.96 (0.95-0.98)
1.49 (1.36-1.64)

1 (reference)
1.62 (1.58-1.67)
1.94 (1.88-1.99)
1.94 (1.88-2.01)
1.79 (1.68-1.90)
7.89 (7.55-8.24)

1 (reference)
3.64 (3.60-3.69)

p-value

0.720
0.021
<0.001
< 0.001
0.001
0.121

< 0.001

0.751
0.058
0.696

< 0.001
< 0.001
0.003

< 0.001

<0.001

< 0.001
<0.001

<0.001
< 0.001
<0.001
< 0.001
<0.001

< 0.001

Hospital admission

Adjusted OR
95% CI)

1 (reference)
0.86 (0.82-0.92)
0.97 (0.92-1.02)
1.18 (1.12-1.24)
1.31 (1.24-1.38)
1.51 (1.43-1.59)
1.63 (1.55-1.72)

1 (reference)
0.91 (0.90-0.92)

1 (reference)
0.98 (0.97-1.00)
0.80 (0.71-0.89)
0.70 (0.63-0.77)

1 (reference)
1.14 (1.06-1.23)
0.57 (0.53-0.61)
1.16 (1.02-1.32)

1 (reference)
0.78 (0.77-0.79)

1 (reference)
0.72 (0.71-0.72)

1 (reference)
0.66 (0.65-0.67)
0.62 (0.57-0.68)

1 (reference)
1.50 (1.47-1.53)
2.68 (2.63-2.73)
6.71 (6.58-6.84)

1 (reference)
1.69 (1.65-1.73)
3.18 (3.11-3.25)
6.12 (5.94-6.31)

17.82 (16.38-19.39)
1.09 (1.05-1.13)

p-value

< 0.001

0.227
<0.001
<0.001
< 0.001
<0.001

<0.001

0.090
<0.001
<0.001

<0.001
<0.001
0.022

<0.001

<0.001

< 0.001
<0.001

< 0.001
<0.001
< 0.001

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

CI, confidence interval; KTAS, Korean Triage and Acuity Scale; OR, odds ratio. “Included only if disposition is ‘discharge home’ or “admis-

sion’.
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er admission rate (Table 4). Nevertheless, the longer patients
stayed in the ED, the more likely they were to be admitted.

Discussion

According to data analyzed between 2017 to 2019, the pro-
portion of adult cancer-related ED visits in Korea was slight-
ly higher than in other countries. Previous results from the
United States reported that 1.2%-4.2% of adult ED visits were
related to cancer [1,2,4], and 2.8% of ED visits were related
to cancer in a French nationwide study [14]. Cancer patients
who visited the ED were over 50 years old with a more pre-
dominance, and they visited EDs in certified tertiary hospi-
tals more frequently than EDs in other hospital service level.
Importantly, the longer ED stay and higher proportion of
cancer patient hospitalizations suggest that cancer patients
visit ED to be admitted as well as to receive acute care, at
least in certified tertiary hospitals.

There were more cancer-related ED visits, especially for
those with lung cancer, liver cancer, colorectal and stomach
cancers, and breast cancer. To some extent, this may reflect
the frequency of cancer occurrence in Korea, and the occur-
rence of an emergency based on the severity of a specific
cancer type [4]. For example, many ED visits related to lung
cancer suggested that lung cancer patients suffered more
from acute symptoms, probably due to the rapid progression
of their cancer or the side effects of chemotherapy. Although
fever was the most common cause of cancer-related ED visits
in the current study, many prior studies have reported pain
as the primary reason for ED visits, followed by digestive
and respiratory symptoms [3,7,8].

Consistent with the findings of this study, clinical practi-
tioners have observed the ED situation, in which the higher
the level of hospital service, the more crowded EDs are with
cancer patients. The results indicated that from 2017 to 2019,
67.5% (450,671 visits) of cancer-related visits were to certi-
fied tertiary hospitals, and 36.3% (163,584 visits) of those
ED visits in Korea lasted for more than 8 hours. Even after
excluding the effects of clinical severity by KTAS classifica-
tion, patients stayed significantly longer in the EDs of certi-
fied tertiary hospitals. A previous domestic study in a ter-
tiary hospital reported that about 57.6% of cancer patients
stayed in the ED for more than 6 hours, and the average LOS
was 20.1 hours [15]. The reasons for lengthy ED stay includ-
ed delayed clinical decisions, shortage of hospital beds, and
delayed transfers to other hospitals [16]. The results suggest
that patients were more likely to be admitted if they stayed
longer in the ED, and it seems that cancer patients may visit
the ED of certified tertiary hospitals for admission during the
daytime and wait a long time for a hospital bed. Recently,

Phillip et al. [17], reported that patients with advanced stage
cancer visited the ED due to worsening symptoms, and
because the ED visit was known as a quick way to get admit-
ted.

The overall proportion of admission for cancer patients
in ED was 45.9% in the present study, which was between
28.8% and 59.7% of two recent results from the U.S. nation-
wide studies [1,2]. In comparison, 48.5% of ED cancer pati-
ents in total and 48.6% of ED cancer patients treated in certi-
fied tertiary hospitals were discharged home in the current
study. In a previous study, 31% of cancer patients who visited
the ED were admitted; however, the authors described that
only 8.2% of cancer-related ED visits and 26% of admitted
patients were oncologic emergencies [18]. Even during non-
emergencies, cancer patients are more likely to visit the ED,
when they experience unexpected symptoms and clinical sit-
uations. Aprile et al. [19], reported that 21.6% of unplanned
hospital presentations by cancer outpatients were caused
by the patients’ seeking reassurance from their treating spe-
cialist. The frequency of ED visits and admissions may be
adjusted to some extent depending on outpatient and dis-
charge education, such as self-management for possible
symptoms and situations. Tertiary hospitals with a high
number of cancer patients visiting the ED may be able to
operate a separate clinic in the ED, as has been reported in
some cases [20,21].

In addition, general hospitals and hospitals in local com-
munities had higher rates of admission for cancer patients
than certified tertiary hospitals. There may be some reasons
to hospitalize patients, such as lenient criteria for admission,
a lack of medical staff to examine cancer patients in the ED,
or that the patient is unable to receive care at home. It might
be technically and structurally difficult for hospitals in local
communities to care for patients with cancer after systemic
treatment. In order to provide suitable care, primary care
services need to secure appropriate medical personnel, con-
nect with the hospital where the patient was treated to obtain
proper information, or operate palliative care independently.

The most important limitation of the dataset is its inability
to differentiate the stages of cancer at each visit and connect
data with the clinical history of chemotherapy. Because the
study was based on anonymized data, it was impossible to
determine repeated visits by the same patient. Prospective
studies are needed to answer more specific questions regar-
ding the ED care of patients with cancer. In addition, ED
diagnosis and coding of the material may have been record-
ed inaccurately.

Generally, the current result quantified the reality that
cancer patients have to wait a long time for hospitalization
and treatment in the ED of a certified tertiary hospital, and
it indicated that cancer patients visit ED to be admitted as
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well as to receive acute care, and that the ED of a certified
tertiary hospital may be overcrowded with cancer patients.
Patients often experience delays in treatment and manage-
ment with other concerns and uncertainties in the ED [18].
Hospitals should provide adequate outpatient management
to prevent avoidable ED visits and specialty consultation in
various ways after systemic treatment. In terms of the medi-
cal provision system, improving the care of cancer patients
in the local community requires provisions, such as linking
treatment between hospitals or supplying appropriate medi-
cal personnel, even for the efficient use of ED resources in
hospitals.
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