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Objective This study analyzed trends in emergency department (ED) visits in Korea using the Na-
tional Emergency Department Information System (NEDIS) data from 2018 to 2022.

Methods This was a retrospective observational study using data from the NEDIS database from
2018 to 2022. Age- and sex-standardized ED visits per 100,000 population, as well as age- and
sex-standardized rates for mortality, admission, and transfer, were calculated.

Results The standardized ED visits per 100,000 population was approximately 20,000 from 2018
to 2019 and decreased to about 18,000 in 2022. The standardized mortality rate ranged from
1.4% to 1.7%. The admission rate (18.4%-19.4%) and the transfer rates (1.6%-1.8%) were
similar during the study period. Approximately 5.5% of patients were triaged as Korean Triage
and Acuity Scale score 1 or 2. About 91% of patients visited the ED directly and 21.7% of pa-
tients visited the ED with an ambulance. The ED length of stay was less than 6 hours in 90.3%
of patients and the ED mortality rate was 0.6%. Acute gastroenteritis was the most common di-
agnosis. Respiratory virus symptoms, such as fever and sore throat, were also common chief
complaints.

Conclusion ED visits decreased during the 5-year period, while admission, transfer, and death
rates remained relatively stable.
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CEEM

Epidemiology of patients in emergency departments

What is already known

Capsule
Summary

collects data throughout the country.

What is new in the current study

The National Emergency Department Information System (NEDIS) is the basis of Korea's medical infrastructure and

This study reviews 5-year trends of emergency department visits in Korea with NEDIS, a national database. COVID-19
affected the 5-year trend of ED visits. Patients with severe illness diagnosis codes were separately investigated.

INTRODUCTION

The prompt and effective determination of patient management,
especially in emergency medical care, holds importance in deter-
mining patient outcomes [1-3]. As the population humbers are
increasing worldwide and with the emergence of new diseases, it
is necessary to deal with problems that may arise [4-7], including
in the emergency department (ED) [1,7].

The ED has important role in public health by establishing a
social safety net. To develop evidence-based emergency care pol-
icy, it is important to evaluate and monitor epidemiological trend
of demands and use of emergency medical services (EMS) [8,9].
To satisfy these demands, a data-based approach is needed, and
the National Emergency Department Information System (NEDIS)
in Korea was established [10,11]. This information is useful to ex-
amine the status of patients in emergency medical centers and
evaluate and monitor emergency care quality [12-14].

The COVID-19 pandemic started at the end of 2019 and affect-
ed Korea from 2020 to 2022. During the COVID-19 pandemic, re-
strictions on gathering, increased isolation of patients, and in-
creased medical resource demand affected the ED environment
[3,15,16]. To address the COVID-19 pandemic, many policies and
new medical methods and protocols were introduced, which
changed the ED environment in several aspects. Therefore, ED
visit trends from 2018 to 2022 were affected by COVID-19 pan-
demic.

This study aimed to evaluate the epidemiologic characteristics
and trends of all patients who presented to a Korean ED between
2018 and 2022 using the national ED database. In addition, the
study investigated the clinical outcomes of severely ill patients
diagnosed with severe illness diagnosis code (SIDC), which in-
cludes 28 severe diseases that require urgent and proper treat-
ment in an ED.

S2

METHODS

Ethics statement

This study was approved by the Institutional Review Board of the
National Medical Center, Korea (No. 2023-08-094). The need for
informed consent was waived due to the retrospective, observa-
tional, and anonymous nature of the study. All methods were
performed in accordance with the relevant guidelines and regula-
tions. It was not appropriate or possible to involve patients or the
public in the design, conduct, reporting, or dissemination plans of
our research. The public was not involved in the design, conduct,
reporting, or dissemination plans of this research.

Study design and population

This was a retrospective study using NEDIS database. Patients
who visited the ED from 2018 to 2022 and whose information
was collected in NEDIS database were included in this study.

Data source and collection

The NEDIS is the basis of Korea's medical infrastructure and col-
lects data throughout the country [7,11]. The NEDIS is an emer-
gency patient information network that was established by the
National Emergency Medical Center (Seoul, Korea) and the Min-
istry of Health and Welfare of Korea in 2003 [7,11,17]. Approxi-
mately 400 hospitals have been enrolled as emergency medical
centers, and they transmit the information of patients who have
visited emergency centers to the Central Emergency Medical In-
formation Center [18-20]. The NEDIS collects data from patients
who visit 151 EDs in Korea in real time.

The NEDIS database includes demographic information (age
and sex), ED visit information (disease onset to ED visit time, rea-
son for visiting ED, insurance, route of arrival, transport, chief
complaint, initial and final Korean Triage Acuity Scale [KTAS]
scores, visit date, and visit time), length of stay, final disposition
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at ED, and final disposition at hospital discharge of ED visit pa-
tient [12,18,21,22].

Public EMS is run by the 119 fire departments in Korea and
managed by tax income [23]. Therefore, most EMS fees, such as
ambulance fees, are free for patients, and therefore patient easily
accessibility for public EMS. There are three levels of emergency
centers according to their role in each region and local area and
these are selected by certain criteria mentioned in the Emergency
Medical Service Act. Information on the level of centers was also
collected. Data on results after ED management (length of stay,
disposition after ED discharge, final diagnosis, result at hospital
discharge, and whether diagnosis code is included in critical di-
agnosis code) were collected. ED visit trends from 2018 to 2022
were affected by the COVID-19 pandemic [3,15,24,25].

Statistical analysis and measurement

Age- and sex-standardized ED visits per 100,000 population visits
were calculated using the direct standardization method and the
2020 Korean population data obtained from Statistics Korea [26].

In-hospital mortality, age- and sex-standardized mortality, ad-
mission, and transfer rates were calculated. The crude and age-
and sex- standardized death rates were calculated as a weighted
average of the age/sex-specific death rates of a given population;
the weights are the age and sex distribution of that population.

Descriptive statistics are provided for the demographic features
and characteristics of ED. Variables with a normal distribution are
expressed as the mean and standard deviation. Variables with a
non-normal distribution are expressed as the median and inter-
quartile range. Categorical variables are expressed as counts and
percentages of the total data available within the database.

Five-year changes in the number of ED visits, admissions,
transfers, and deaths were measured. The total number of visits,
patient demographics, ED visit information, and outcome were
measured by KTAS. The common chief complaint and frequent fi-
nal diagnosis were measured.

In Korea, 28 critical diagnoses that need intensive and fast
management are separately managed as SIDC because of their
urgency. Among patients with critical diagnosis codes, the result
after ED management and the final KTAS scores were additionally
analyzed.

RESULTS

Annual change in ED visit and ED results
The standardized ED visits per 100,000 population was approxi-
mately 20,000 from 2018 to 2019 and decreased to about 18,000
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in 2022. The number of ED visits was the lowest in 2020. The
standardized mortality rate ranged from 1.4% to 1.7%. The ad-
mission rate (18.4%-19.4%) and the transfer rates (1.6%-1.8%)
were similar during the study period (Fig. 1).

Patient demographics and visit characteristics
Table 1 shows patient demographics and ED visit information for
5 years of patient visits in the EDs in Korea. Patients 41 to 64
years old most frequently visit the ED. Approximately 91% of pa-
tients visit the ED directly. The largest number of patients visited
the emergency room between 16:00 and 24:00. Most patients
visit the ED with a disease. Approximately 62.4% of injured pa-
tients were injured by accident. Korea has its own National
Health Insurance, and 87.5% of ED patients have National Health
Insurance. Approximately 21.7% of patients visit the ED with an
ambulance, while 18.9% of patients were admitted in-hospital
from the ED and 0.6% of patients died in the ED. Approximately
5.2% of patients were triaged as KTAS scores 1 or 2.
Approximately 78.3% of patients were discharged from the ED
and 90.3% of ED patients stay in the ED for less than 6 hours. As
KTAS score increases, the proportion of patients who stay in the
ED for more than 6 hours increases.

Common chief complaint and final diagnosis

Table 2 shows the 15 most common chief complaints and most
frequently diagnosed diseases. Abdominal pain was the most
common chief complaint of patients visiting the ED. Acute gas-
troenteritis was the most common diagnosis. Respiratory virus
symptoms, such as fever and sore throat, were also common chief
complaints. Related to the COVID-19 pandemic and increased
screening viral tests, “special screening for viral disease,” which is
a diagnosis code for screening patients before final diagnosis,
also ranked in the top 15 common diagnoses in the ED.

Patient with SIDC and COVID-19
Table 3 shows the demographics, ED visit characteristics, and
outcome of patients with SIDC. Approximately 68.9% visit on a
weekday and 47.4% of patients with SIDC visit the ED between
8:00 and 16:00. Most patients visit the ED with a disease; 62.4%
of injured patients were injured by accident and 24.1% of pa-
tients were transferred from another hospital. More than 40% of
patients visit the ED with an ambulance. More than 20% of pa-
tients were initially triaged as KTAS scores 1 or 2.

Approximately 78.3% of patients were discharged from the ED
and 90.3% of ED patients stay in the ED for less than 6 hours. As
KTAS score increased, the proportion of patients who stay in the

S3



(E E M Epidemiology of patients in emergency departments

[>)

25,000 1 20535 21828 21,652
' 19,243 20307 19,150

20,000 -
15,000 -
10,000 -

No. of ED visits

2018 2019 2020 2021 2022
Year
M Total [ Male Female

©

<

=)

% 20 1 0 g 100 200 18.1 184 193 175
s

g "]

1S 10 4

=]

(3]

©

= 54

g 0

I e

2018 2019 2020 2021 2022

Year
M Total 1 Male Female

In-hospital mortality rate (%)

2018 2019 2020 2021 2022
Year
M Total [ Male Female

Transfer rate (%)

2018 2019 2020 2021 2022
Year
M Total 1 Male Female

Fig. 1. Age- and sex-standardized data by year. (A) Emergency department visits per 100,000 population. (B) Hospital admissions. (C) In-hospital mortal-
ity rates. (D) Transfer rates.
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Table 1. Patient demographics, ED visit characteristics, and outcome by KTAS scores

Variable Total Final KTAS score

1-2

3

4-5

Other or unknown

No. of patients
Age (yn)
Mean £ SD
0-1
1-6
7-12
13-17
18-40
41-64
65-74
75-84
85-130
Unknown
Sex
Male
Female
Visit day
Weekday
Weekend or holiday
Visit time
08:00-16:00
16:00-24:00
24:00-08:00
Type of ED
Level |
Level Il
Level Il
Disease category”
Disease
Injury
Dead on arrival
Other or unknown
Intentionality”
Accident
Suicidal
Violence
Other
Unknown
Insurance type
National Health Insurance
Automobile insurance
Occupational health and safety insurance
Private insurance
Medical aid type 1
Medical aid type 2
General insurance
Other
Unknown
Route of arrival
Direct visit
Transfer from other hospital
Refer from outpatient clinic
Other
Unknown

40,079,939 (100)

4491248
538,551 (1.3)

3,252,752 (8.1)
1,546,317 (3.9)
1,303,375 (3.3)

10,394,886 (25.9)

13,240,559 (33.0)

4,332,884 (10.8)
3,892,814 (9.7)
1,577,367 (3.9)
434 (0.0

20,369,074 (50.8)
19,710,865 (49.2)

23,141,653 (57.7)
16,938,286 (42.3)

14,475,615 (36.1)
17,961,830 (44.8)
7,642,494 (19.1)

8,413,687 (21.0)
17,836,770 (44.5)
13,829,482 (34.5)

26,851,001 (67.0)

10,472,652 (26.1)
83,416 (0.2)
2,672,870 (6.7)

6,536,719 (62.4)
175,638 (1.7)
217,640 (2.1)
168,406 (1.6)
3,374,249 (32.2)

35,059,288 (87.5)
1,410,146 (3.5)
121,286 (0.3)
1,806 (0.0)
2,083,320 (5.2)
387,100 (1.0)
694,800 (1.7)
209,197 (0.5)
112,996 (0.3)

36,463,334 (91.0)
2,988,413 (7.5)
577,080 (1.4)
15,831 (0.0)
35,281 (0.1)

2,209,472 (100)

59.1+24.1
74,137 (3.4)
70,607 (3.2)
18,794 (0.9)
23,270 (1.1)

236,447 (10.7)

708,435 (32.1)

385,687 (17.5)

459,133 (20.8)

232,903 (10.5)
59 (0.0)

1,285,656 (58.2)
923,816 (41.8)

1,520,776 (68.8)
688,696 (31.2)

983,263 (44.5)
821,407 (37.2)
404,802 (18.3)

844,104 (38.2)
1,094,384 (49.5)
270,984 (12.3)

1,815,350 (82.2)

312,299 (14.1)
69,317 (3.1)
12,506 (0.6)

191,029 (61.2)
57,057 (18.3)
4,600 (1.5)
6,694 (2.1)
52,919 (16.9)

1,854,441 (83.9)
51,389 (2.3)
7,692 (0.3)
349 (0.0)
189,837 (8.6)
18,916 (0.9)
70,453 (3.2)
9,946 (0.5)
6,449 (0.3)
1,725,901 (78.1)
424,562 (19.2)
55,951 (2.5)
1,221 (0.1)
1,837 (0.1)

13,066,621 (100)

48.8+25.6

226,133 (1.7)
1,016,797 (7.8)
373,637 (2.9)
338,323 (2.6)
2,747,915 (21.0)
4,202,098 (32.2)
1,733,096 (13.3)
1,727,778 (13.2)
700,758 (5.4)
86 (0.0)

6,450,523 (49.4)
6,616,098 (50.6)

8,381,593 (64.1)
4,685,028 (35.9)

5,277,847 (40.4)
5,269,855 (40.3)
2,518,919 (19.3)

3,971,484 (30.4)
6,804,736 (52.1)
2,290,401 (17.5)

10,897,483
2,125,698
22

43,418

83.4)
16.3)
0.0)
0.3)

—_ = — —

1,478,226 (69.5)
75,589 (3.6)
40,750 (1.9)
29,420 (1.4)
501,713 (23.6)

11,656,930 (89.2)
297,307 (2.3)
28,717 (0.2)
321 (0.0)
771,397 (5.9)
112,620 (0.9)
122,974 (0.9)
45925 (0.4)
30,430 (0.2)

10,993,571 (84.1)
1,723,407 (13.2)
341,268 (2.6)
2,797 (0.0)
5,578 (0.0)

20,686,205 (100)

40.8+23.7

226,214 (1.1)
1,939,555 (9.4)
981,893 (4.7)
779,416 (3.8)

6,324,202 (30.6)

6,791,643 (32.8)
1,796,568 (8.7)
1,343,903 (6.5)
502,607 (2.4)
204 (0.0)

10,500,425 (50.8)
10,185,780 (49.2)

11,194,052 (54.1)
9,492,153 (45.9)

6,829,202 (33.0)
9,850,533 (47.6)
4,006,470 (19.4)

3,597,751 (17.4)
9,936,061 (48.0)
7,152,393 (34.6)

12,965,409 (62.7)

7,508,222 (36.3)
976 (0.0)
211,598 (1.0)

4,867,147 (64.8)
42,984 (0.6)
172,271 (2.3)
132,217 (1.8)

2,293,603 (30.5)

18,016,216 (87.1)
895,844 (4.3
65,502 (0.3
991 (0.0
901,735 (4.4
207,237 (1.0
411,328 (2.0
113,183 (0.5
74,169 (0.4

19,716,813 (95.3)
775,277 (3.7)
164,724 (0.8)

7,293 (0.0)
22,098 (0.1)

4,117,641 (100)

45.7+23.1
12,067 (0.3)
225,793 (5.5)
171,993 (4.2)
162,366 (3.9)

1,086,322 (26.4)

1,538,383 (37.4)

417,533 (10.1)
362,000 (8.8)
141,099 (3.4)
85 (0.0)

2,132,470 (51.8)
1,985,171 (48.2)

2,045,232 (49.7)
2,072,409 (50.3)

1,385,303 (33.6)
2,020,035 (49.1)
712,303 (17.3)

348 (0.0)
1,589 (0.0)
4,115,704 (100.0)

1,172,759 (28.5)

526,433 (12.8)
13,101 (0.3)

2,405,348 (58.4)

317 (0.1
8(0.0

19 (0.0

75 (0.0
526,014 (99.9)

)
)
)
)

3,531,701 (85.8)
165,606 (4.0
19,375 (0.5
145 (0.0
220,351 (5.4
48327 (12
90,045 (2.2
40,143 (1.0
1,948 (0.0

=2 2=

=SS

4,027,049 (97.8)
65,167 (1.6)
15,137 (0.4)

4,520 (0.1)
5,768 (0.1)
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Table 1. (Continued)

Epidemiology of patients in emergency departments

Final KTAS score

Variable Total 1-2 3 4-5 Other or unknown
Transport
119 Ambulance 7,358,576 (18.4) 1,015,706 (46.0) 3,218,346 (24.6) 2,640,831 (12.8) 483,693 (11.7)
Other medical institution ambulance 285,818 (0.7) 65,641 (3.0) 135,677 (1.0) 56,572 (0.3) 27,928 (0.7)
Other ambulance 1,033,727 (2.6) 258,797 (11.7) 550,132 (4.2) 183912 (0.9) 40,886 (1.0)
Police or official transport 48,440 (0.1) 4,295 (0.2) 11,263 (0.1) 23,933 (0.1) 8,949 (0.2)
Air transport 25,759 (0.1) 6,365 (0.3) 7,243 (0.1) 9,750 (0.0) 2,401 (0.1)
Other transport 30,590,049 (76.3) 829,955 (37.6) 8,987,784 (68.8) 17,436,956 (84.3) 3,335,354 (81.0)
Walk-in 627,975 (1.6) 18,894 (0.9) 131,494 (1.0) 284,958 (1.4) 192,629 (4.7)
Other 67,429 (0.2) 8,102 (0.4) 18,692 (0.1) 26,352 (0.1) 14,283 (0.3)
Unknown 42,166 (0.1) 1,717 (0.1) 5,990 (0.0) 22,941 (0.1) 11,518 (0.3)
Initial triage (KTAS score)”
1 396,857 (1.0) 392,927 (17.8) 2,101 (0.0) 1,829 (0.0) 0(0)
2 1,666,466 (4.2) 1,620,635 (73.3) 22,667 (0.2) 23,164 (0.1) 0(0)
3 12,623,935 (31.5) 130,853 (5.9) 12,205,490 (93.4) 287,592 (1.4) 0(0)
4-5 21,267,120 (53.1) 64,639 (2.9) 834,700 (6.4) 20,367,781 (98.5) 0(0)
Other or unknown 4,125,561 (10.3) 418 (0.0) 1,663 (0.0) 5,839 (0.0) 4,117,641 (100)
Severe illness diagnosisb' 4,094,677 (10.2) 1,014,924 (45.9) 2,204,346 (16.9) 699,902 (3.4) 175,505 (4.3)
Length of stay
Mean £ SD (min) 170.1+£300.4 368.3+ 5455 263.5+379.1 109.3+176.4 72.7+1715
Median (IQR) (min) 95 (38-182) 203 (104-393) 158 (92-281) 69 (27-130) 42 (15-90)
0-6 hr 36,183,639 (90.3) 1,594,048 (72.1) 10,750,899 (82.3) 19,800,949 (95.7) 4,037,743 (98.1)
6-12 hr 2,434,591 (6.1) 344,625 (15.6) 1,453,642 (11.1) 601,846 (2.9) 34,478 (0.8)
12-24 hr 971,041 (2.4) 178,831 (8.1) 606,302 (4.6) 172,810 (0.8) 13,098 (0.3)
>24 hr 399,939 (1.0) 88,634 (4.0) 242,757 (1.9) 57,622 (0.3) 10,926 (0.3)
Unknown 90,729 (0.2) 3,334 (0.2) 13,021 (0.1) 52,978 (0.3) 21,396 (0.5)
ED disposition
Discharge 31,399,832 (78.3) 702,485 (31.8) 8,456,330 (64.7) 18,742,035 (90.6) 3,498,982 (85.0)
Admission® 7,574,438 (18.9) 1,147,360 (51.9) 4,234,582 (32.4) 1,697,483 (8.2) 495,013 (12.0)
General ward” 6,449,180 (85.1) 607,832 (53.0) 3,742,191 (88.4) 1,637,777 (96.5) 461,380 (93.2)
Intensive care unit? 1,099,204 (14.5) 536,142 (46.7) 475,722 (11.2) 54,245 (3.2) 33,095 (6.7)
Transfer 686,207 (1.7) 138,925 (6.3) 326,536 (2.5) 139,533 (0.7) 81,213 (2.0)
Hopeless discharge 3,033 (0.0) 1,475 (0.1) 1,003 (0.0) 433 (0.0) 122 (0.0)
Death 249,351 (0.6) 213,293 (9.7) 9,100 (0.1) 1,755 (0.0) 25,203 (0.6)
Other 105,024 (0.3) 3,230 (0.1) 28,238 (0.2) 62,631 (0.3) 10,925 (0.3)
Unknown 62,054 (0.2) 2,704 (0.1) 10,832 (0.1) 42,335 (0.2) 6,183 (0.2)
Hospital disposition
Discharge 37,756,057 (94.2) 1,502,710 (68.0) 12,088,303 (92.5) 20,259,169 (97.9) 3,905,875 (94.9)
Transfer 1,352,350 (3.4) 312,910 (14.2) 699,663 (5.4) 232,591 (1.1) 107,186 (2.6)
Hopeless discharge 7,146 (0.0) 3,138 (0.1) 3,003 (0.0) 801 (0.0) 204 (0.0)
Death 615,269 (1.5) 364,833 (16.5) 174,640 (1.3) 36,511 (0.2) 39,285 (1.0)
Other 131,385 (0.3) 7,510 (0.3) 40,950 (0.3) 69,706 (0.3) 13,219 (0.3)
Unknown 217,732 (0.5) 18,371 (0.8) 60,062 (0.5) 87,427 (0.4) 51,872 (1.3)

Values are presented as number (%), unless otherwise indicated. Percentages may not total 100 due to rounding.
ED, emergency department; KTAS, Korean Triage Acuity Scale; SD, standard deviation; IQR, interquartile range.

aJReporting not obligatory for level Il EDs (recording KTAS scores became mandatory starting from 2021). Hence, there is a higher likelihood of missing
data for level Ill EDs. ”28 Severe illness diagnosis codes listed in Supplementary Table 1. “Data for the “other” category are not presented. “Proportion

among total admissions.

ED for more than 6 hours also increased.

Table 4 shows the ED outcome of patients with SIDC and
COVID-19 diagnoses. Intracranial bleeding, subdural bleeding,
aortic dissection, severe burns, sepsis, pulmonary embolism, acute
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respiratory distress syndrome (ARDS), disseminated intravascular

coagulation (DIC), acute kidney injury, and postarrest status were
responsible for more than 10% of deaths. COVID-19 shows 3.6%
of mortality and 33.4% of admission rate.
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Table 2. Top 15 chief complaints by UMLS code and main diagnosis by KCD code

Chief complaint

Main diagnosis

Rank UMLS code No. (%) KCD code No. (%)

1 Abdominal pain 3,136,118 (10.3) A099 (gastroenteritis and colitis of unspecified origin) 1,659,428 (5.0)
2 Fever 1,583,157 (5.2) R42 (light headedness) 983,209 (3.0)
3 Dizziness 1,445,970 (4.8) R1049 (unspecified abdominal pain) 803,045 (2.4)
4 Headache 1,297,171 (4.3) S610 (open wound of finger(s) without damage to nail) 607,965 (1.8)
5 Dyspnea 1,045,498 (3.4) R51 (headache) 599,047 (1.8)
6 Chest pain 702,680 (2.3) Z115 (special screening examination for other viral diseases) 536,093 (1.6)
7 Epigastric pain 682,664 (2.3) N201 (calculus of ureter) 460,582 (1.4)
8 Back pain 570,371 (1.9) R074 (chest pain, unspecified) 431,773 (1.3)
9 Generalized weakness 559,591 (1.8) S0600 (concussion, without open intracranial wound) 430,330 (1.3)
10 Sore throat 383,883 (1.3) L509 (urticaria, unspecified) 385,705 (1.2)
M Exanthema 369,187 (1.2) R509 (fever, unspecified) 351,754 (1.1)
12 Vomiting 363,532 (1.2) JOO (acute rhinitis) 347,986 (1.1)
13 Myalgia 349,483 (1.2) J189 (pneumonia, unspecified) 347,640 (1.1)
14 Diarrhea 322,625 (1.1) J069 (upper respiratory disease, acute) 343,962 (1.0)
15 Ankle pain 310,356 (1.0) A090 (acute bloody diarrhea) 329,333 (1.0)

UMLS, Unified Medical Language System; KCD, Korean Standard Classification of Diseases.

DISCUSSION

This study provides 5 years of ED visit patient trends based on the
NEDIS database in Korea, which has established a strong founda-
tion in emergency medical department management. From 2018
to 2022, patient visits decreased due to the COVID-19 pandemic,
while patient admission rates and mortality changed little. Pa-
tients with SIDC showed higher KTAS scores, admission rates, and
mortality than general patients with other disease codes. This
study will be the baseline for further research and implementa-
tion of the national emergency medical information system. Re-
ports based on NEDIS, which is a national-wide standardized da-
tabase, are an important tool for maximizing patient care, rein-
forcing resource data, and strengthening emergency healthcare
systems in Korea and beyond.

NEDIS is useful for evidence-based decision-making and expe-
diting emergency medical assistance. Studies using NEDIS are
meaningful because NEDIS covers data from EDs all over the
county and therefore ensures standardization of ED data [8,9].
There are several data collection systems in each nation's EMS
system or in certain diseases; however, there are only a few infor-
mation systems covering EDs all over the country with the same
standard [8,9,27-29].

The significant differences in patient visits, admission ratios,
and death rates—which were further highlighted during the
COVID-19 outbreak—are highlighted by comparison to previous
years. Based on the severity of the ailment, the data can be cate-
gorized using the KTAS classification to reveal more detailed in-
formation about patient visits, such as information on visits and

Clin Exp Emerg Med 2023;10(5):51-S12

lengths of stays in emergency centers. In addition, our analysis
interprets the most common symptom codes, providing a thor-
ough understanding of the patterns in emergency medical cen-
ters during the previous 5 years. These data are crucial for direct-
ing the distribution and utilization of health resources in the near
future.

As shown in Fig. 1, patient visits decreased significantly in
2020. Notably, this was during the COVID-19 pandemic in Korea,
when many COVID-19 infections occurred simultaneously in
groups such as groups in schools, military, and religious facilities.
The government limited the number of gatherings, and isolation
was strictly enforced; this created a social atmosphere in which
people refrained from going out [30]. The number of COVID-19-
infected patients also increased in hospitals, and the frequency of
hospital visits decreased due to concerns that people might be-
come infected in hospitals [5,20,31-33]. Among those who visit-
ed the emergency medical center, the admission rate and mortal-
ity rate increased compared with previous years. An increase in
admission and mortality rates indicates a higher rate of severe
disease. From this result, it is expected that patients who already
had severe disease had their disease worsen or patients with mild
symptoms worsened to severe disease due to not being able to
visit the hospital during the COVID-19 period.

Patients in the KTAS score 1 and 2 groups often visited the
hospital by ambulance, but the rate of ambulance use was also
high in the KTAS score 4 and 5 patient groups. Additionally, pa-
tients in KTAS score 4 and 5 groups account for a surprisingly
high proportion visiting the emergency medical center by transfer
from another medical center. Because the severity of disease is
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Table 3. Demographics, ED visit characteristics, and outcome of patient with severe illness diagnosis code
Final KTAS score

Variable Total

1 2 3-5 Other or unknown
No. of patients 4,094,677 (100) 246,950 (100) 767,974 (100) 2,904,248 (100) 175,505 (100)
Age (yn)
Mean +SD 61+21.7 66+19.2 63+21.3 60+£22.0 63+20.1
0-1 54,195 (1.3) 1,282 (0.5) 24,801 (3.2) 27,834 (1.0) 278 (0.2)
1-6 62,722 (1.5) 2,445 (1.0) 5,305 (0.7) 53,361 (1.8) 1,611 (0.9)
7-12 39,880 (1.0) 1,089 (0.4) 2,927 (0.4) 34,254 (1.2) 1,610 (0.9)
13-17 46,366 (1.1) 1,437 (0.6) 5,256 (0.7) 37,920 (1.3) 1,753 (1.0)
18-40 502,887 (12.3) 18,062 (7.3) 64,896 (8.5) 400,861 (13.8) 19,068 (10.9)
41-64 1,304,941 (31.9) 72,927 (29.5) 255,472 (33.3) 916,677 (31.6) 59,865 (34.1)
65-74 739,926 (18.1) 46,352 (18.8) 146,977 (19.1) 517,425 (17.8) 29,172 (16.6)
75-84 916,015 (22.4) 66,494 (26.9) 179,604 (23.4) 629,176 (21.7) 40,741 (23.2)
85-130 427,711 (10.4) 36,855 (14.9) 82,730 (10.8) 286,727 (9.9) 21,399 (12.2)
Unknown 34(0.0) 7 (0.0) 6 (0.0) 3(0.0) 8(0.0)
Sex
Male 2,304,770 (56.3) 149,889 (60.7) 461,019 (60.0) 1,595,667 (54.9) 98,195 (55.9)
Female 1,789,907 (43.7) 97,061 (39.3) 306,955 (40.0) 1,308,581 (45.1) 77,310 (44.1)
Visit day
Weekday 2,820,447 (68.9) 169,913 (68.8) 538,450 (70.1) 2,002,843 (69.0) 109,241 (62.2)
Weekend or holiday 1,274,230 (31.1) 77,037 (31.2) 229,524 (29.9) 901,405 (31.0) 66,264 (37.8)
Visit time
08:00-16:00 1,940,253 (47.4) 108,262 (43.8) 357,386 (46.5) 1,394,068 (48.0) 80,537 (45.9)
16:00-24:00 1,501,175 (36.7) 88,426 (35.8) 280,138 (36.5) 1,065,284 (36.7) 67,327 (38.4)
24:00-08:00 653,249 (16.0) 50,262 (20.4) 130,450 (17.0) 444,896 (15.3) 27,641 (15.7)
Type of ED
Level | 1,431,849 (35.0) 106,719 (43.2) 329,928 (43.0) 995,187 (34.3) 15 (0.0)
Level Il 1,974,812 (48.2) 111,980 (45.3) 379,706 (49.4) 1,482,968 (51.1) 158 (0.1)
Level Il 688,016 (16.8) 28,251 (11.4) 58,340 (7.6) 426,093 (14.7) 175,332 (99.9)
Disease category”
Disease 3,173,228 (77.5) 194,178 (78.6) 633,364 (82.5) 2,295,178 (79.0) 50,508 (28.8)
Injury 802,113 (19.6) 40,791 (16.5) 132,986 (17.3) 602,316 (20.7) 26,020 (14.8)
Dead on arrival 9,869 (0.2) 8,328 (3.4) 22 (0.0) 64 (0.0) 1,455 (0.8)
Other or unknown 109,467 (2.7) 3,653 (1.5) 1,602 (0.2) 6,690 (0.2) 97,522 (55.6)
Intentionalitya] 802,113 (100) 40,791 (100) 132,986 (100) 602,316 (100) 26,020 (100)
Accident 505,836 (63.1) 22,989 (56.4) 81,758 (61.5) 401,063 (66.6) 26 (0.1)
Suicidal 93,673 (11.7) 8,203 (20.1) 32,528 (24.5) 52,939 (8.8) 3(0.0)
Violence 10,140 (1.3) 440 (1.1) 1,536 (1.2) 8,164 (1.4) 0
Other 8,516 (1.1) 1,184 (2.9) 2,119 (1.6) 5212 (0.9) 1(0.0)
Unknown 183,948 (22.9) 7,975 (19.6) 15,045 (11.3) 134,938 (22.4) 25,990 (99.9)
Insurance type
National Health Insurance 3,505,073 (85.6) 197,754 (80.1) 652,353 (84.9) 2,512,014 (86.5) 142,952 (81.5)
Automobile insurance 116,093 (2.8) 8,991 (3.6) 22,867 (3.0) 77,406 (2.7) 6,829 (3.9)
Occupational health and safety insurance 17,684 (0.4) 781(0.3) 3,913 (0.5) 1 939 (0.4) 1,051 (0.6)
Private insurance 173 (0.0) 96 (0.0) 11 (0.0) 63 (0.0) 3(0.0)
Medical aid type 1 341,148 (8.3) 25,068 (10.2) 65,609 (8.5) 233,852 (8.1) 16,619 (9.5)
Medical aid type 2 33,270 (0.8) 2,087 (0.8) 6,436 (0.8) 23,178 (0.8) 1,569 (0.9)
General insurance 58,117 (1.4) 10,454 (4.2) 13,141 (1.7) 30,327 (1.0) 4,195 (2.4)
Other 16,002 (0.4) 919 (0.4) 2,579 (0.3) 10,371 (0.4) 2,133 (1.2)
Unknown 7,117 (0.2) 800 (0.3) 1,065 (0.1) 5,098 (0.2) 154 (0.1)
Route of arrival
Direct visit 2,966,256 (72.4) 200,395 (81.1) 534,543 (69.6) 2,074,352 (71.4) 156,966 (89.4)
Transfer from other hospital 988,605 (24.1) 44,230 (17.9) 212,808 (27.7) 715,491 (24.6) 16,076 (9.2)
Refer from outpatient clinic 138,175 (3.4) 2,101 (0.9) 20,339 (2.6) 113,589 (3.9) 2,146 (1.2)
Other 1,245 (0.0) 154 (0.1) 242 (0.0) 658 (0.0) 191 (0.1)
Unknown 396 (0.0) 70 (0.0) 42 (0.0) 158 (0.0) 126 (0.1)
(Continued on the next page)
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Final KTAS score

Variable Total 1 2 3-5 Other or unknown
Transport
119 Ambulance 1,456,833 (35.6) 179,812 (72.8) 370,142 (48.2) 847,558 (29.2) 59,321 (33.9)
Other medical institution ambulance 114,461 (2.8) 8,124 (3.3) 32,128 (4.2) 69,487 (2.4) 4,722 (2.7)
Other ambulance 459,266 (11.2) 33,499 (13.6) 119,360 (15.5) 295,316 (10.2) 11,091 (6.3)
Police or official transport 4,162 (0.1) 332 (0.1) 783 (0.1) 2,693 (0.1) 354 (0.2)
Air transport 8,079 (0.2) 1,892 (0.8) 3,369 (0.4) 2,691 (0.1) 127 (0.1)
Other transport 2,005,956 (49.0) 22,004 (8.9) 235,366 (30.6) 1,654,313 (57.0) 94,273 (53.7)
Walk-in 36,255 (0.9) 293 (0.1) 5,229 (0.7) 26,522 (0.9) 4211 (2.4)
Other 9,120 (0.2) 967 (0.4) 1,557 (0.2) 5,459 (0.2) 1,137 (0.6)
Unknown 545 (0.0) 27 (0.0) 40 (0.0) 209 (0.0) 269 (0.2)
Initial triage (KTAS score)”
1 231,548 (5.7) 229,383 (92.9) 1,463 (0.2) 702 (0.0) 0(0)
2 686,337 (16.8) 9,276 (3.8) 668,541 (87.1) 8,520 (0.3) 0(0)
3 2,110,841 (51.6) 6,957 (2.8) 69,712 (9.1) 2,034,172 (70.0) 0(0)
4-5 889,896 (21.7) 1,282 (0.5) 28,182 (3.7) 860,432 (29.6) 0(0)
Other or unknown 176,055 (4.3) 52 (0.0) 76 (0.0) 422 (0.0) 175,505 (100)
Severe illness diagnosis”
Length of stay
Mean +SD (min) 375.0+£507.7 337.7+£591.2 412.7 £568.4 383.7£491.4 117.3£187.5
Median (IQR) (min) 220 (119-411) 149 (72-342) 233 (125-449) 234 (132-424) 86 (39-144)
0-6 hr 2,880,760 (70.4) 188,204 (76.2) 519,589 (67.7) 2,003,446 (69.0) 169,521 (96.6)
6-12 hr 712,847 (17.4) 31,438 (12.7) 138,054 (18.0) 539,403 (18.6) 3,952 (2.3)
12-24 hr 342,896 (8.4) 16,962 (6.9) 73,417 (9.6) 251,413 (8.7) 1,104 (0.6)
>24 hr 156,899 (3.8) 10,240 (4.1) 36,753 (4.8) 109,339 (3.8) 567 (0.3)
Unknown 1,275 (0.0) 106 (0.0) 161 (0.0) 647 (0.0) 361(0.2)
ED disposition
Discharge 845,128 (20.6) 4,432 (1.8) 77,377 (10.1) 707,080 (24.3) 56,239 (32.0)
Admission® 2,886,125 (70.5) 124,360 (50.4) 626,182 (81.5) 2,050,439 (70.6) 85,144 (48.5)
General ward? 2,010,839 (69.7) 25,943 (20.9) 274,255 (43.8) 1,642,878 (80.1) 67,763 (79.6)
Intensive care unit” 860,579 (29.8) 98,175 (78.9) 349,636 (55.8) 395,464 (19.3) 17,304 (20.3)
Transfer 235,238 (5.7) 16,354 (6.6) 54,459 (7.1) 137,231 (4.7) 27,194 (15.5)
Hopeless discharge 1,219 (0.0) 454 (0.2) 418 (0.1) 334 (0.0) 13 (0.0)
Death 121,530 (3.0) 101,225 (41.0) 8,810 (1.1) 4,846 (0.2) 6,649 (3.8)
Other 4,967 (0.1) 79 (0.0) 671 (0.1) 4,015 (0.1) 202 (0.1)
Unknown 470 (0.0) 46 (0.0) 57 (0.0) 303 (0.0) 64 (0.0)
Hospital disposition
Discharge 3,091,813 (75.5) 56,300 (22.8) 516,031 (67.2) 2,397,926 (82.6) 121,556 (69.3)
Transfer 611,830 (14.9) 41,845 (16.9) 164,724 (21.4) 369,769 (12.7) 35,492 (20.2)
Hopeless discharge 3,583 (0.1) 1,066 (0.4) 1,074 (0.1) 1,413 (0.0) 30 (0.0)
Death 341,167 (8.3) 144,798 (58.6) 77,109 (10.0) 107,212 (3.7) 12,048 (6.9)
Other 15,621 (0.4) 930 (0.4) 3,058 (0.4) 10,865 (0.4) 768 (0.4)
Unknown 30,663 (0.7) 2,011 (0.8) 5978 (0.8) 17,063 (0.6) 5611 (3.2)

Values are presented as number (%), unless otherwise indicated. Percentages may not total 100 due to rounding.
ED, emergency department; KTAS, Korean Triage Acuity Scale; SD, standard deviation; IQR, interquartile range.

JReporting not obligatory for level IIl EDs (recording KTAS scores became mandatory starting from 2021). Hence, there is a higher likelihood of missing
data for level Il EDs. 28 Severe illness diagnosis codes listed in Supplementary Table 1. “Data for the “other” category are not presented. d)Proportion

among total admissions. d’Proportion among total admissions.

relatively low in the KTAS score 5 patient group, the possibility of
using an ambulance or requiring transfer is very small. However,
many KTAS score 5 group patients were also using ambulances at
a high rate, and restrictions against this seem necessary. The
same goes for visiting patients who were transferred from other

Clin Exp Emerg Med 2023;10(5):51-S12

medical centers.

This study shows that the proportion of patients visiting the ED
aged 41 to 60 years, including in the KTAS score 1 patient group,
was higher than that of elderly patients aged 60 years or older.
This can be interpreted as meaning that the onset age for not
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Table 4. Emergency department outcome of 28 severe illness codes and COVID-19 (n=5,199,610)

e No. of patients Discharge _ Hopeless Transfer ~ Admission  General ward ICU ED death No. of hospital
(%) (%) discharge (%) (%) (%) (%) (%) (%) deaths (%)
Myocardial infarction 217,895 (4.2) 5.2 0.01 9.7 83.1 28.3 54.8 1.90 20,584 (9.4)
Ischemic stroke 535,870 (10.3) 15.3 0.02 49 79.5 55.7 23.0 0.22 25,246 (4.7)
Intracranial hemorrhage 144,803 (2.8) 6.3 0.19 12.4 80.0 24.0 56.0 1.03 19,599 (13.5)
Subdural hemorrhage 55,907 (1.1) 40 0.23 17.4 76.4 11.6 64.7 1.87 8,794 (15.7)
Severe trauma® 560,650 (10.8) 19.6 0.03 8.7 69.7 44.7 25.0 1.78 29,921 (5.3)
Aortic dissection 23,119 (0.4) 8.9 0.07 20.2 65.3 20.6 44.7 5.42 3,375 (14.6)
Biliary disease 330,783 (6.4) 12.0 0.01 56 822 76.1 6.1 0.10 9,007 (2.7)
Surgical diagnosis 245,547 (4.7) 5.6 0.02 5.7 88.2 75.1 129 0.47 12,005 (4.9)
Gl bleeding (FB) 423,355 (8.1) 23.2 0.02 4.1 71.6 53.4 18.2 0.83 24,079 (5.7)
Tracheal bleeding (FB) 66,280 (1.3) 36.3 0.01 3.6 59.0 48.8 10.1 0.82 3,923 (5.9)
Intoxication 317,324 (6.1) 69.8 0.01 3.2 26.0 13.3 12.7 0.44 3,934 (1.2)
Perinatal disease 69,674 (1.3) 9.3 0 15 89.2 73.0 3.4 0.02 75 (0.1)
Premature (low birth weight) 18,036 (0.3) 18.5 0 24 78.9 24.6 54.2 0.09 136 (0.8)
Severe burn 1,586 (0) 18.6 0.06 18.2 60.3 31.3 29.0 2.90 188 (11.9)
Status epilepticus 23,640 (0.5) 9.4 0.02 53 85.0 416 433 0.24 1,733 (7.3)
Meningitis 65,069 (1.3) 24.7 0.01 2.2 72.9 61.0 11.8 0.07 1,871 (2.9)
Sepsis 197,197 (3.8) 4.0 0.03 3.7 90.7 52.8 379 1.49 47,070 (23.9)
Diabetic encephalopathy 45,076 (0.9) 9.6 0.01 6.5 82.6 40.6 419 1.19 3,620 (8.0)
Pulmonary embolism (DVT) 90,042 (1.7) 13.7 0.04 29 82.6 59.1 23.4 0.72 9,191 (10.2)
Arrhythmia 387,875 (7.5) 22.8 0.01 2.2 74.5 48.7 25.6 0.44 28,146 (7.3)
ARDS/pulmonary edema 177,722 (3.4) 6.2 0.03 3.6 88.8 52.1 36.6 1.37 36,043 (20.3)
DIC 12,956 (0.2) 2.4 0.03 0.8 94.8 383 56.4 2.05 6,182 (47.7)
Intussusception/ileus 96,988 (1.9) 16.4 0.01 4.4 79.0 73.1 59 0.18 3,044 (3.1)
Amputation 36,073 (0.7) 27.7 0 74 63.3 38.9 24.4 1.47 1,100 (3.0)
Acute kidney injury 351,350 (6.8) 8.7 0.04 39 86.3 56.1 30.1 0.97 59,764 (17.0)
Ophthalmic emergency 42,303 (0.8) 57.4 0 0.6 419 38.8 3.1 0.01 186 (0.4)
Postarrest care 160,789 (3.1) 0.7 0.08 56 31.8 5.1 26.7 61.71 126,554 (78.7)
Urologic emergency 21,082 (0.4) 70.1 0 13 28.5 27.1 1.3 0 62 (0.3)
COVID-19 480,619 (9.2) 61.6 0 30 334 26.9 46 060 17347 (3.6)

ICU, intensive care unit; Gl, gastrointestinal; FB, foreign body; DVT, deep vein thrombosis; ARDS, acute respiratory distress syndrome; DIC, disseminated

intravascular coagulation.
ISevere trauma was added as severe illness diagnosis code from 2020.

only mild but also severe diseases is becoming younger and em-
phasizes the importance of early health checkups in the future.

From 2018 to 2022, respiratory infection symptoms such as fe-
ver, sore throat, and myalgia were the most frequent chief com-
plaints of patients visiting the ED. The "special screening exam-
ination for other viral diseases” diagnosis, which is the diagnosis
code for COVID-19 and other respiratory virus disease screening
patients, was a common diagnosis for ED patients for 5 years.

Patients with SIDC have a higher rate of ambulance use, in-
cluding 119 ambulances. They are also more likely to come to
the hospital by transfer than other patients. As a transfer, in-
clude a local medical center, which is not an emergency medical
center. Further study is needed to identify the reason for the
transfer.

Among SIDC, cerebral vascular disease shows a high mortality.
ARDS, DIC, and sepsis, which are internal medically critical and
rapid-progressing diseases, also show high mortality. COVID-19
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showed a relatively lower mortality rate than SIDC; however, it
still shows 3.61% mortality and 4.65% of the intensive care unit
(ICU) admission rate. As there are some disease categories with a
low mortality rate or low ICU admission rate, details of SIDC needs
further updating according to its severity, urgency, and incidence.
Additionally, diagnostic code-based identification of severe illness
needs an update. For example, the burden of sepsis was underesti-
mated because many patients with severe infection requiring or-
gan support are not included by the International Classification of
Diseases (ICD) code-based methods [34-36].

As this study provides a trend report of 5-year ED visit infor-
mation, it might provide an idea of the study based on NEDIwS
data. For a study using data from NEDIS, harmonization of data
formats, standardization of terminology, and establishment of ef-
ficient data sharing mechanisms are essential.

There are several limitations to this study. First, this study re-
ports 5-year trends in Korea ED visits. A future study is needed
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for additional experimental knowledge. However, this study pro-
vides visit trends and might provide an idea of the next step of
the study. Second, as this study covers a broad view of the trend
of ED visits, it does not provide disease-specific details.

During the 5 years examined in this study, the COVID-19 pan-
demic occurred from the end of 2019 to 2022. Additional studies
with additional details and variables based on NEDIS may be
needed to evaluate the effect of the COVID-19 pandemic on ED
visit trends. Finally, SIDC patients were only analyzed based on ED
visit information and disposition. As each SIDC has its own char-
acteristics, additional studies are required to evaluate the details
of SIDC patient visits and manage trends during ED stays.

This study provides 5-year trends of ED visits in Korea with NE-
DIS, a national database. The number of patient visits decreased
during the 5 years due to the COVID-19 pandemic, while admis-
sion, transfer, and death rates were relatively stable. The SIDC
diseases showed higher mortality and KTAS than the general
population, but the results varied among the types of SIDC. Fur-
ther study and updates are needed to reflect disease severity,
treatment quality, and burden of health care.
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