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Brief Research Report

Objective With general aging of the population, emergency department (ED) utilization by el-
derly patients is increasing. In this study, we analyzed data on ED visits of patients aged 65 years 
and older in Korea. 

Methods The study is a retrospective analysis of National Emergency Department Information 
System (NEDIS) data from 2018–2022, focusing on patients aged 65 years and older who visited 
EDs across Korea. ED utilization data were analyzed using Korean Triage and Acuity Scale (KTAS) 
scores. The patients were divided into three age groups, and common chief complaints and diag-
noses were identified. Age- and sex-standardized ED visits per 100,000 population and out-
comes were also analyzed. 

Results During the study period, there was a total of 9,803,065 elderly patient ED visits. The 
mean patient age was 76.4±7.6 years, and 47.6% were men. The ED mortality rate and in-hos-
pital mortality rate were 1.8% and 4.6%, respectively. The KTAS scores 1–2 group accounted for 
11.0% of patients, KTAS score 3 group for 42.5%, KTAS scores 4–5 group for 37.2%, and KTAS 
score unknown group for 9.4%. When patients were categorized into three age groups, the old-
est group exhibited the highest rates of KTAS score 1, severe illness diagnoses, and mortality. The 
most frequently reported chief complaint was abdominal pain, and the most common diagnosis 
was light headedness. When analyzing the data by year, the COVID-19 outbreak had a discern-
ible impact on ED visits and clinical outcomes. 

Conclusion Over the past 5 years, ED visits for elderly patients have averaged 26,050 per 
100,000 population per year, with a temporary decline during the COVID-19 pandemic and a 
subsequent upward trend. 
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INTRODUCTION 

According to the census, 9.4 million elderly population aged 65 
years and older reside in Korea in 2023, accounting for 18.4% of 
the total population, and experts expect that elderly citizens will 
account for 28.1% of the total population in 10 years [1]. This in-
crease in the elderly population is global; as the elderly popula-
tion increases, use of healthcare resources, including use of 
emergency departments (EDs), by elderly patients increases [2–4]. 

It has been reported that ED utilization by older patients has 
different characteristics than that of younger patients. Compared 
to younger patients, older patients visit the ED more frequently 
and are more likely to be transported by ambulance [2]. Older pa-
tients also have more frequent comorbidities and complex physi-
ologic changes. They spend more time in the ED and undergo a 
larger number of diagnostic tests than younger patients [5]. Their 
rate of hospitalization after ED care is higher, and their rate of in-
tensive care unit (ICU) admission is higher than that [4,5]. Older 
patients discharged from the ED are more likely to return to the 
ED than are such younger patients [6]. 

EDs play an important role in providing acute care for older 
patients and acting as a pathway for subsequent outpatient fa-
cility use or hospitalization [5]. Proper treatment and disposition 
in the ED allow efficient distribution of healthcare resources by 
reducing delays in acute care and unnecessary hospitalizations 
[5]. The importance of the ED in geriatric care continues to be 
emphasized and has led to the birth of geriatric EDs [7]. The ED is 
also an integral part of geriatric care by providing patients with 
not only medical care, but also linkages to palliative care and so-
cial services [5,8]. 

To provide more effective and efficient emergency medical care 
to the elderly, who often present with complex needs, it is crucial 
to understand ED utilization behavior. We aimed to identify the 
epidemiologic characteristics and trends of elderly patients at-

tending EDs in Korea and to examine their age-specific charac-
teristics and treatment outcomes. 

METHODS 

Ethics statement 
The study was approved by the Institutional Review Board of the 
National Medical Center of Korea (No. NMC-2023-08-094). The 
requirement for informed consent was waived due to the retro-
spective nature of the study. 

Study design and population 
This study is a retrospective analysis of National Emergency De-
partment Information System (NEDIS) data for patients aged 65 
years and older who presented to EDs nationwide from 2018 to 
2022. 

Data source and measurements 
The NEDIS database was established in 2003 to measure the 
quality of emergency care and to provide a basis for the develop-
ment of national and federal emergency care policies. Data from 
NEDIS, collected in real-time from 402 EDs nationwide, include 
demographic information such as sex, age, and insurance source; 
symptoms including chief complaints and time of onset; prehos-
pitalization information such as emergency medical service usage 
and treatment and mode of transport; ED hospital information 
including level of consciousness upon arrival, emergency surgical 
procedures performed, need for intensive care, duration of hospi-
tal stay after admission, and final clinical outcomes; and Korean 
Triage and Acuity Scale (KTAS) scores. KTAS scores range from 1 
to 5, with 1 being the most severe and 5 being the least severe 
[9]. For data quality management, approval for NEDIS data must 
be obtained from Statistics Korea (Daejeon, Korea) annually. The 
National Emergency Medical Center (NEMC; Seoul, Korea), an 

What is already known
As the aging population continues to grow, there has been an increase in the utilization of emergency departments by 
elderly patients.

What is new in the current study
National emergency department data from Korea were analyzed to determine emergency department utilization and 
visits, in-hospital mortality, hospitalization rates, transfer rates, chief complaints, and diagnoses for patients aged 65 
years and older. This analysis is anticipated to serve as a reference for emergency medical system policies for the aging 
population.
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administrative agency under the Ministry of Health and Welfare 
of Korea, is designated as the NEDIS data management organiza-
tion according to Article 25 of the Emergency Medical Services 
Act [10].  

We extracted the following patient and ED visit data: age, sex, 
time from symptom onset to visit, day of visit (weekday vs. week-
end or holiday), time of visit, level of center providing care, dis-
ease category, insurance type, route to the ED, transportation 
mode to ED visits, initial KTAS score, final KTAS score at dis-
charge, severe illness diagnosis codes [11], length of stay in the 
ED, and ED outcome (discharge, admission, transfer, hopeless dis-
charge, death, other, or unknown) and hospitalization outcomes 
(discharge, transfer, hopeless discharge, death, other, or un-
known). 

Statistical analysis 
All eligible patients from 2018 to 2022 were categorized into 
three groups according to the final KTAS score and three age 
groups: 65–74, 75–84, and 85–130 years. Patient demographics, 
ED visit information, and hospital outcome were measured for 
KTAS score and age groups. The 15 most common chief com-
plaints upon ED visit and the 15 most common diagnoses at ED 
discharge during the study periods were extracted and analyzed 
in terms of number and percentage of total patients. Other cal-
culations were age- and sex-standardized ED visits per 100,000 
population by year; age- and sex-standardized mortality rate; 
and hospital admissions and transfers to other hospitals by year 
and sex were also calculated. The age- and sex-standardized ED 
visits per 1,000 population were calculated using the census pop-
ulation in the Korean Statistical Information Service (KOSIS) da-
tabase from Statistics Korea (Daejeon, Korea). 

Demographic attributes and features of EDs are summarized 
using descriptive statistics. Normally distributed variables are 
presented as the average and standard deviation, while those not 
following a normal distribution are depicted using the median 
and interquartile range. Data for categorical variables are shown 
as number counts and their respective percentages within the 
entire dataset. 

RESULTS 

During the study period, there were a total of 9,803,065 ED visits 
by elderly patients. Of these patients, the mean age was 
76.4±7.6 years, and 47.6% were male (Table 1). Approximately 
75% of patients visited the EDs due to disease, 13.2% were 
transferred from other hospitals, and 39.6% of patients were 

transported by ambulance. The mean ED length of stay was 
269.1±425.5 minutes, 36.1% of patients were hospitalized, and 
18.3% of the hospitalized patients were admitted to the ICU. The 
ED mortality rate and in-hospital mortality rate were 1.8% and 
4.6%, respectively. 

When patients are categorized according to final KTAS scores, 
KTAS scores 1–2 patients accounted for 11.0%, KTAS score 3 pa-
tients for 42.5%, KTAS scores 4–5 patients for 37.2%, and KTAS 
score unknown patients for 9.4% (Table 1). The KTAS scores 1–2 
group consisted of a higher proportion of the oldest age group 
(85–130 years), and a higher proportion of men compared to 
those with KTAS scores 3 or 4–5. Time from symptom onset to ED 
visit showed a tendency to be shorter in KTAS scores 1–2 pa-
tients. Patients in KTAS scores 4–5 were more likely to visit level 
III centers compared to other groups. Over 85% of patients in 
KTAS scores 1–2 and 3 visited for disease, while 29.4% of pa-
tients in KTAS scores 4–5 visited for injuries such as those from 
accidents, suicide attempts, and violence. A total of 85.4% of pa-
tients had National Health Insurance and 10.3% had medical aid. 
The KTAS scores 4–5 patients visited the EDs directly more often 
than being transferred from other hospitals, and their rate of am-
bulance transfer was low. Initial triage indicated that 8.5% of pa-
tients had KTAS scores of 3 or 4–5 that changed to KTAS scores 
1–2; 51.9% of patients with KTAS scores of 1–2 had severe illness 
diagnosis codes. ED length of stay tended to be longer with high-
er severity, which was associated with higher rates of ICU admis-
sions and ED and in-hospital mortality. 

Table 2 shows the descriptive characteristics of patients by age 
group; 44.2% were 65–74 years, 39.7% were 75–84 years, and 
16.1% were 85–130 years. The oldest group (aged 85–130 years) 
had highest rates of female patients (64.5%), patients transferred 
from other hospitals (16.1%), patients transported to the EDs by 
ambulance (53.0%), patients with severity categorized as KTAS 
score 1 (4.9%), and patients with severe illness diagnoses 
(27.1%). This oldest age group also had highest rates of hospital-
ization (45.1%) and ED mortality (3.9%) and in-hospital mortality 
(9.0%). 

The three most common chief presenting complaints were ab-
dominal pain, dyspnea, and dizziness; these accounted for about 
21.8% of ED visits. The three most common diagnoses upon dis-
charge from the ED were light headedness (R42), gastroenteritis 
(A099), and pneumonia (J189), accounting for about 9.7% of vis-
its (Table 3). During the study period, the COVID-19 pandemic 
occurred; related diagnoses such as COVID-19 and special 
screening examinations for other viral diseases accounted for 
1.7% of ED visits. 
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Table 1. Patient demographics, ED visit characteristics, and outcome by KTAS scores 

Variable Total
KTAS score

1–2 3 4–5 Unknowna)

No. of patients 9,803,065 (100) 1,077,723 (11.0) 4,161,632 (42.5) 3,643,078 (37.2) 920,632 (9.4)
Age (yr)
 Mean±SD 76.4±7.6 78.0±7.9 76.7±7.5 75.5±7.5 76.1±7.7
 65–74 4,332,884 (44.2) 385,687 (35.8) 1,733,096 (41.6) 1,796,568 (49.3) 417,533 (45.4)
 75–84 3,892,814 (39.7) 459,133 (42.6) 1,727,778 (41.5) 1,343,903 (36.9) 362,000 (39.3)
 85–130 1,577,367 (16.1) 232,903 (21.6) 700,758 (16.8) 502,607 (13.8) 141,099 (15.3)
Sex
 Male 4,665,941(47.6) 567,631 (52.7) 1,931,558 (46.4) 1,742,034 (47.8) 424,718 (46.1)
 Female 5,137,124 (52.4) 510,092 (47.3) 2,230,074 (53.6) 1,901,044 (52.2) 495,914 (53.9)
Time from symptom onset to visita)

 No. of extractable patients 6,626,069 930,768 3,495,427 2,199,449 425
 Median (IQR) (min) 439 (91–2,856) 158 (60–904) 605 (126–2,889) 421 (72–2,811) 202 (46–1,010)
Visit day
 Weekday 6,202,515 (63.3) 754,015 (70.0) 2,857,999 (68.7) 2,117,222 (58.1) 473,279 (51.4)
 Weekend or holiday 3,600,550 (36.7) 323,708 (30.0) 1,303,633 (31.3) 1,525,856 (41.9) 447,353 (48.6)
Visit time of day
 08:00–16:00 4,882,786 (49.8) 532,964 (49.5) 2,162,443 (52.0) 1,755,154 (48.2) 432,225 (46.9)
 16:00–24:00 3,536,527 (36.1) 372,469 (34.6) 1,432,477 (34.4) 1,369,567 (37.6) 362,014 (39.3)
 24:00–08:00 1,383,752 (14.1) 172,290 (16.0) 566,712 (13.6) 518,357 (14.2) 126,393 (13.7)
Type of ED
 Level I 2,305,729 (23.5) 402,150 (37.3) 1,337,868 (32.1) 565,644 (15.5) 67 (0.0)
 Level II 4,369,716 (44.6) 533,115 (49.5) 2,170,984 (52.2) 1,665,235 (45.7) 382 (0.0)
 Level III 3,127,620 (31.9) 142,458 (13.2) 652,780 (15.7) 1,412,199 (38.8) 920,183 (100)
Disease categorya)

 Disease 7,330,200 (74.8) 936,858 (86.9) 3,578,559 (86.0) 2,520,053 (69.2) 294,730 (32.0)
 Injury 1,831,490 (18.7) 84,902 (7.9) 569,792 (13.7) 1,070,444 (29.4) 106,352 (11.6)
 Dead on arrival 59,219 (0.6) 49,443 (4.6) 15 (0.0) 731 (0.0) 9,030 (1.0)
 Other or unknown 582,156 (5.9) 6,520 (0.6) 13,266 (0.3) 51,850 (1.4) 510,520 (55.5)
Intentionalitya)

 No. of extractable patients 1,831,490 84,902 569,792 1,070,444 106,352
 Accident 1,136,171 (62.0) 56,111 (66.1) 437,162 (76.7) 642,841 (60.1) 57 (0.1)
 Suicidal 20,370 (1.1) 11,500 (13.5) 7,419 (1.3) 1,448 (0.1) 3 (0.0)
 Violence 15,221 (0.8) 498 (0.6) 3,671 (0.6) 11,051 (1.0) 1 (0.0)
 Other 19,949 (1.1) 1,307 (1.5) 4,221 (0.7) 14,412 (1.3) 9 (0.0)
 Unknown 639,779 (34.9) 15,486 (18.2) 117,319 (20.6) 400,692 (37.4) 106,282 (99.9)
Insurance
 National Health Insurance 8,370,461 (85.4) 911,195 (84.5) 3,624,483 (87.1) 3,062,213 (84.1) 772,570 (83.9)
 Automobile insurance 222,176 (2.3) 14,741 (1.4) 63,815 (1.5) 118,115 (3.2) 25,505 (2.8)
 Occupational health and safety insurance 15,426 (0.2) 1,440 (0.1) 4,644 (0.1) 6,136 (0.2) 3,206 (0.3)
 Private insurance 308 (0.0) 208 (0.0) 29 (0.0) 67 (0.0) 4 (0.0)
 Medical aid type 1 987,914 (10.1) 107,886 (10.0) 418,727 (10.1) 366,252 (10.1) 95,049 (10.3)
 Medical aid type 2 19,919 (0.2) 2,141 (0.2) 8,192 (0.2) 7,831 (0.2) 1,755 (0.2)
 General insurance 109,385 (1.1) 32,518 (3.0) 17,583 (0.4) 43,451 (1.2) 15,833 (1.7)
 Other 41,338 (0.4) 4,085 (0.4) 12,175 (0.3) 18,691 (0.5) 6,387 (0.7)
 Unknown 36,138 (0.4) 3,509 (0.3) 11,984 (0.3) 20,322 (0.6) 323 (0.0)
Route of arrival
 Direct visit 8,231,692 (84.0) 815,785 (75.7) 3,225,178 (77.5) 3,312,810 (90.9) 877,919 (95.4)
 Transfer from other hospital 1,295,789 (13.2) 230,751 (21.4) 773,961 (18.6) 258,329 (7.1) 32,748 (3.6)
 Referral from outpatient clinic 262,133 (2.7) 29,518 (2.7) 159,699 (3.8) 65,986 (1.8) 6,930 (0.8)
 Other 5,184 (0.1) 744 (0.1) 1,069 (0.0) 1,722 (0.0) 1,649 (0.2)
 Unknown 8,267 (0.1) 925 (0.1) 1,725 (0.0) 4,231 (0.1) 1,386 (0.2)

(Continued on the next page)
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Variable Total
KTAS score

1–2 3 4–5 Unknowna)

Transport
 119 Ambulance 3,055,040 (31.2) 553,554 (51.4) 1,444,014 (34.7) 841,559 (23.1) 215,913 (23.5)
 Other medical institution ambulance 174,063 (1.8) 41,294 (3.8) 86,885 (2.1) 32,247 (0.9) 13,637 (1.5)
 Other ambulance 643,361 (6.6) 164,831 (15.3) 345,585 (8.3) 107,448 (2.9) 25,497 (2.8)
 Police or official transport 4,164 (0.0) 816 (0.1) 1,285 (0.0) 1,368 (0.0) 695 (0.1)
 Air transport 7,242 (0.1) 2,779 (0.3) 2,707 (0.1) 1,283 (0.0) 473 (0.1)
 Ambulatory 5,878,374 (60.0) 308,896 (28.7) 2,269,605 (54.5) 2,644,603 (72.6) 655,270 (71.2)
 Other 31,650 (0.3) 4,693 (0.4) 9,707 (0.2) 10,160 (0.3) 7,090 (0.8)
 Unknown 9,171 (0.1) 860 (0.1) 1,844 (0.0) 4,410 (0.1) 2,057 (0.2)
Initial KTAS scorea)

 1 246,822 (2.5) 245,324 (22.8) 834 (0.0) 664 (0.0) 0 (0)
 2 757,254 (7.7) 740,521 (68.7) 9,535 (0.2) 7,198 (0.2) 0 (0)
 3 3,999,201 (40.8) 66,048 (6.1) 3,874,223 (93.1) 58,930 (1.6) 0 (0)
 4–5 3,877,093 (39.5) 25,574 (2.4) 276,510 (6.6) 3,575,009 (98.1) 0 (0)
 Other or unknown 922,695 (9.4) 256 (0.0) 530 (0.0) 1,277 (0.0) 920,632 (100)
Severe illness diagnosis 2,083,652 (21.3) 559,012 (51.9) 1,151,597 (27.7) 281,731 (7.7) 91,312 (9.9)
ED length of stay
 Mean±SD (min) 269.1±425.5 419.9±608.2 360.6±478.2 162.4±263.9 100.5±216.0
 Median (IQR) (min) 148 (73–287) 229 (116–450) 215 (127–384) 98 (40–183) 65 (24–120)
 0–6 hr 7,955,429 (81.2) 729,441 (67.7) 3,019,527 (72.6) 3,313,485 (91) 892,976 (97)
 6–12 hr 1,106,944 (11.3) 187,655 (17.4) 685,263 (16.5) 219,698 (6.0) 14,328 (1.6)
 12–24 hr 487,875 (5.0) 102,364 (9.5) 309,374 (7.4) 71,316 (2.0) 4,821 (0.5)
 ≥24 hr 232,563 (2.4) 56,601 (5.3) 143,467 (3.4) 28,402 (0.8) 4,093 (0.4)
 Unknown 20,254 (0.2) 1,662 (0.2) 4,001 (0.1) 10,177 (0.3) 4,414 (0.5)
ED disposition
 Discharge 5,707,679 (58.2) 227,718 (21.1) 1,969,321 (47.3) 2,882,640 (79.1) 628,000 (68.2)
 Admissionb) 3,538,895 (36.1) 624,418 (57.9) 2,008,368 (48.3) 675,183 (18.5) 230,926 (25.1)
  General wardc) 2,882,209 (81.4) 322,587 (51.7) 1,713,736 (85.3) 638,380 (94.5) 207,506 (89.9)
  Intensive care unitc) 647,324 (18.3) 300,155 (48.1) 289,489 (14.4) 34,574 (5.1) 23,106 (10.0)
 Transfer 348,339 (3.6) 75,556 (7.0) 165,654 (4.0) 66,296 (1.8) 40,833 (4.4)
 Hopeless discharge 2,185 (0.0) 1,206 (0.1) 754 (0.0) 166 (0.0) 59 (0.0)
 Death 172,644 (1.8) 146,521 (13.6) 7,099 (0.2) 1,330 (0.0) 17,694 (1.9)
 Other 19,155 (0.2) 956 (0.1) 7,092 (0.2) 9,220 (0.3) 1,887 (0.2)
 Unknown 14,168 (0.1) 1,348 (0.1) 3,344 (0.1) 8,243 (0.2) 1,233 (0.1)
Hospital disposition
 Discharge 8,437,152 (86.1) 617,510 (57.3) 3,563,059 (85.6) 3,448,017 (94.6) 808,566 (87.8)
 Transfer 793,333 (8.1) 187,257 (17.4) 421,634 (10.1) 126,352 (3.5) 58,090 (6.3)
 Hopeless discharge 4,917 (0.1) 2,340 (0.2) 2,070 (0.0) 399 (0.0) 108 (0.0)
 Death 446,931 (4.6) 257,074 (23.9) 132,789 (3.2) 27,967 (0.8) 29,101 (3.2)
 Other 33,001 (0.3) 3,570 (0.3) 13,899 (0.3) 12,480 (0.3) 3,052 (0.3)
 Unknown 87,731 (0.9) 9,972 (0.9) 28,181 (0.7) 27,863 (0.8) 21,715 (2.4)

Values are presented as number (%), unless otherwise indicated. Percentages may not total 100 due to rounding.
ED, emergency department; KTAS, Korean Triage and Acuity Scale; SD, standard deviation; IQR, interquartile range.
a)Reporting not obligatory for level III EDs (recording KTAS scores became mandatory starting from 2021). Hence, there is a higher likelihood of missing 
data. b)Data for the “other” category are not presented. c)Proportion among total admissions.

Table 1. (Continued)

Fig. 1A shows age- and sex-standardized ED visits per 100,000 
population from 2018 to 2022. ED visits increased in 2019 com-
pared to 2018, decreased in 2020 when the COVID-10 outbreak 
occurred, and increased again thereafter. The changes were simi-
lar for male and female patients. Age- and sex-standardized 
mortality rate decreased from 4.4% overall in 2018 to 4.2% in 

2019, then increased to 4.9% in 2020 and remained at 4.8% in 
2021 and 2022 (Fig. 1B). Male patients had a higher mortality 
rate than female patients during the study period, and the mor-
tality rate for male patients increased from 5.5% to 5.6%. The 
mortality rate of the female patients decreased after 2020. The 
hospital admission rate increased in 2020 and then decreased in 
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Table 2. Patient demographics, ED visit characteristics, and outcome by age group 

Variable Total
Age (yr)

65–74 75–84 85–130
No. of patients 9,803,065 (100) 4,332,884 (44.2) 3,892,814 (39.7) 1,577,367 (16.1)
Age (mean±SD) (yr) 76.4±7.6 69.3±2.9 79.3±2.8 88.5±3.4
Sex
 Male 4,665,941 (47.6) 2,319,456 (53.5) 1,786,058 (45.9) 560,427 (35.5)
 Female 5,137,124 (52.4) 2,013,428 (46.5) 2,106,756 (54.1) 1,016,940 (64.5)
Time from symptom onset to visita)

 No. of extractable patients 6,626,069 2,874,742 2,684,934 1,066,393
 Median (IQR) (min) 439 (91–2,856) 383 (79–2,274) 494 (102–2,880) 467 (101–2,880)
Visit day
 Weekday 6,202,515 (63.3) 2,644,656 (61.0) 2,506,144 (64.4) 1,051,715 (66.7)
 Weekend or holiday 3,600,550 (36.7) 1,688,228 (39.0) 1,386,670 (35.6) 525,652 (33.3)
Visit time of day
 08:00–16:00 4,882,786 (49.8) 1,986,753 (45.9) 2,025,290 (52.0) 870,743 (55.2)
 16:00–24:00 3,536,527 (36.1) 1,654,155 (38.2) 1,353,711 (34.8) 528,661 (33.5)
 24:00–08:00 1,383,752 (14.1) 691,976 (16.0) 513,813 (13.2) 177,963 (11.3)
Type of ED
 Level I 2,305,729 (23.5) 994,248 (22.9) 958,097 (24.6) 353,384 (22.4)
 Level II 4,369,716 (44.6) 1,904,775 (44.0) 1,745,286 (44.8) 719,655 (45.6)
 Level III 3,127,620 (31.9) 1,433,861 (33.1) 1,189,431 (30.6) 504,328 (32.0)
Disease categorya)

 Disease 7,330,200 (74.8) 3,179,062 (73.4) 2,962,246 (76.1) 1,188,892 (75.4)
 Injury 1,831,490 (18.7) 881,211 (20.3) 675,597 (17.4) 274,682 (17.4)
 Dead on arrival 59,219 (0.6) 9,597 (0.2) 20,768 (0.5) 28,854 (1.8)
 Other or unknown 582,156 (5.9) 263,014 (6.1) 234,203 (6) 84,939 (5.4)
Intentionalitya)

 No. of extractable patients 1,831,490 881,211 675,597 274,682
 Accident 1,136,171 (62) 531,628 (60.3) 429,259 (63.5) 175,284 (63.8)
 Suicidal 20,370 (1.1) 9,091 (1.0) 8,619 (1.3) 2,660 (1.0)
 Violence 15,221 (0.8) 10,430 (1.2) 3,964 (0.6) 827 (0.3)
 Other 19,949 (1.1) 10,595 (1.2) 6,697 (1.0) 2,657 (1.0)
 Unknown 639,779 (34.9) 319,467 (36.3) 227,058 (33.6) 93,254 (33.9)
Insurance
 National Health Insurance 8,370,461 (85.4) 3,683,294 (85.0) 3,355,540 (86.2) 1,331,627 (84.4)
 Automobile insurance 222,176 (2.3) 137,299 (3.2) 72,664 (1.9) 12,213 (0.8)
 Occupational health and safety insurance 15,426 (0.2) 12,513 (0.3) 2,567 (0.1) 346 (0.0)
 Private insurance 308 (0.0) 110 (0.0) 86 (0.0) 112 (0.0)
 Medical aid type 1 987,914 (10.1) 403,169 (9.3) 391,439 (10.1) 193,306 (12.3)
 Medical aid type 2 19,919 (0.2) 10,954 (0.3) 6,644 (0.2) 2,321 (0.1)
 General insurance 109,385 (1.1) 50,878 (1.2) 35,691 (0.9) 22,816 (1.4)
 Other 41,338 (0.4) 19,247 (0.4) 13,827 (0.4) 8,264 (0.5)
 Unknown 36,138 (0.4) 15,420 (0.4) 14,356 (0.4) 6,362 (0.4)
Route of arrival
 Direct visit 8,231,692 (84.0) 3,746,793 (86.5) 3,198,308 (82.2) 1,286,591 (81.6)
 Transfer from other hospital 1,295,789 (13.2) 463,812 (10.7) 578,442 (14.9) 253,535 (16.1)
 Referral from outpatient clinic 262,133 (2.7) 116,664 (2.7) 110,907 (2.8) 34,562 (2.2)
 Other 5,184 (0.1) 2,025 (0.0) 1,913 (0.0) 1,246 (0.1)
 Unknown 8,267 (0.1) 3,590 (0.1) 3,244 (0.1) 1,433 (0.1)
Transport
 119 Ambulance 3,055,040 (31.2) 1,130,678 (26.1) 1,302,761 (33.5) 621,601 (39.4)
 Other medical institution ambulance 174,063 (1.8) 46,428 (1.1) 79,948 (2.1) 47,687 (3.0)
 Other ambulance 643,361 (6.6) 182,670 (4.2) 293,045 (7.5) 167,646 (10.6)
 Police or official transport 4,164 (0.0) 2,458 (0.1) 1,289 (0.0) 417 (0.0)
 Air transport 7,242 (0.1) 3,322 (0.1) 2,915 (0.1) 1,005 (0.1)
 Ambulatory 5,878,374 (60.0) 2,951,626 (68.1) 2,196,923 (56.4) 729,825 (46.3)
 Other 31,650 (0.3) 11,606 (0.3) 12,357 (0.3) 7,687 (0.5)
 Unknown 9,171 (0.1) 4,096 (0.1) 3,576 (0.1) 1,499 (0.1)

(Continued on the next page)
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Variable Total
Age (yr)

65–74 75–84 85–130
Final KTAS scorea)

 1 259,813 (2.7) 72,550 (1.7) 110,278 (2.8) 76,985 (4.9)
 2 817,910 (8.3) 313,137 (7.2) 348,855 (9.0) 155,918 (9.9)
 3 4,161,632 (42.5) 1,733,096 (40.0) 1,727,778 (44.4) 700,758 (44.4)
 4–5 3,643,078 (37.2) 1,796,568 (41.5) 1,343,903 (34.5) 502,607 (31.9)
 Other or unknown 920,632 (9.4) 417,533 (9.6) 362,000 (9.3) 141,099 (8.9)
Severe illness diagnosis 2,083,652 (21.3) 739,926 (17.1) 916,015 (23.5) 427,711 (27.1)
ED length of stay
 Mean±SD (min) 269.1±425.5 242.9±402.7 287.0±439.4 297.1±447.1
 Median (IQR) (min) 148.0 (73-287) 131.0 (60-257) 161.0 (83-307) 170.0 (88-319)
 0–6 hr 7,955,429 (81.2) 3,622,027 (83.6) 3,094,331 (79.5) 1,239,071 (78.6)
 6–12 hr 1,106,944 (11.3) 425,379 (9.8) 479,319 (12.3) 202,246 (12.8)
 12–24 hr 487,875 (5.0) 187,951 (4.3) 209,448 (5.4) 90,476 (5.7)
 ≥24 hr 232,563 (2.4) 88,314 (2.0) 101,925 (2.6) 42,324 (2.7)
 Unknown 20,254 (0.2) 9,213 (0.2) 7,791 (0.2) 3,250 (0.2)
ED disposition
 Discharge 5,707,679 (58.2) 2,873,065 (66.3) 2,109,058 (54.2) 725,556 (46.0)
 Admissionb) 3,538,895 (36.1) 1,281,610 (29.6) 1,546,534 (39.7) 710,751 (45.1)
  General wardc) 2,882,209 (81.4) 1,065,378 (83.1) 1,252,382 (81.0) 564,449 (79.4)
  Intensive care unitc) 647,324 (18.3) 213,390 (16.7) 290,159 (18.8) 143,775 (20.2)
 Transfer 348,339 (3.6) 122,682 (2.8) 152,879 (3.9) 72,778 (4.6)
 Hopeless discharge 2,185 (0.0) 458 (0.0) 884 (0.0) 843 (0.1)
 Death 172,644 (1.8) 39,489 (0.9) 71,029 (1.8) 62,126 (3.9)
 Other 19,155 (0.2) 9,254 (0.2) 6,901 (0.2) 3,000 (0.2)
 Unknown 14,168 (0.1) 6,326 (0.1) 5,529 (0.1) 2,313 (0.1)
Hospital disposition
 Discharge 8,437,152 (86.1) 3,923,807 (90.6) 3,287,389 (84.4) 1,225,956 (77.7)
 Transfer 793,333 (8.1) 249,618 (5.8) 361,079 (9.3) 182,636 (11.6)
 Hopeless discharge 4,917 (0.1) 1,347 (0.0) 2,011 (0.1) 1,559 (0.1)
 Death 446,931 (4.6) 114,131 (2.6) 191,416 (4.9) 141,384 (9.0)
 Other 33,001 (0.3) 13,761 (0.3) 13,162 (0.3) 6,078 (0.4)
 Unknown 87,731 (0.9) 30,220 (0.7) 37,757 (1.0) 19,754 (1.3)

Values are presented as number (%), unless otherwise indicated. Percentages may not total 100 due to rounding.
ED, emergency department; SD, standard deviation; IQR, interquartile range; KTAS, Korean Triage and Acuity Scale.
a)Reporting not obligatory for level III EDs (recording KTAS scores became mandatory starting from 2021). Hence, there is a higher likelihood of missing 
data. b)Data for the “other” category are not presented. c)Proportion among total admissions.

Table 2. (Continued)

Table 3. Fifteen most frequently reported chief complaints by UMLS code and primary diagnoses by KCD code (n=9,803,065) 

Rank
Chief complaint Primary diagnosis

UMLS code No. of patients (%) KCD code No. of patients (%)
1 C0000737 (abdominal pain) 708,435 (7.9) R42 (light headedness) 410,793 (4.2)
2 C0013404 (dyspnea) 654,301 (7.3) A099 (gastroenteritis and colitis of unspecified origin) 276,299 (2.8)
3 C0012833 (dizziness) 598,055 (6.6) J189 (pneumonia, unspecified) 261,002 (2.7)
4 C0015967 (fever) 498,130 (5.5) R1049 (unspecified abdominal pain) 183,187 (1.9)
5 C0004093 (generalized weakness) 370,037 (4.1) I639 (unspecified cerebral infarction) 144,159 (1.5)
6 C0018681 (headache) 268,212 (3.0) R060 (shortness of breath) 128,831 (1.3)
7 C0008031 (chest pain) 234,616 (2.6) R074 (unspecified chest pain) 123,236 (1.3)
8 C0004604 (back pain) 181,981 (2.0) N390 (urinary tract infection, site not specified) 121,634 (1.3)
9 C0019559 (hip pain) 156,580 (1.7) R51 (headache) 111,430 (1.1)
10 C0232493 (epigastric pain) 127,502 (1.4) S0600 (concussion, without open intracranial wound) 107,749 (1.1)
11 C0042963 (vomiting) 100,601 (1.1) R509 (unspecified fever) 105,160 (1.1)
12 C0235710 (chest discomfort) 95,042 (1.1) R53 (chronic debility) 103,442 (1.1)
13 C0039070 (syncope) 92,828 (1.0) K5909 (other and unspecified constipation) 98,206 (1.0)
14 C0011991 (diarrhea) 90,200 (1.0) U071 (COVID-19, virus identified) 89,099 (0.9)
15 C0024031 (low back pain) 88,983 (1.0) Z115 (special screening examination for other viral diseases) 80,432 (0.8)

UMLS, Unified Medical Language System; KCD, Korean Classification of Diseases.
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Fig. 1. Trends associated with emergency department (ED) visits by year, 2018–2022. (A) Age- and sex-standardized ED visits per 100,000 population. (B) 
Age- and sex-standardized mortality rates. (C) Hospital admission rates. (D) Transfer rates.
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2021 and in 2022 (Fig. 1C). The overall rate of transfers decreased 
in 2020 compared to 2019, and the percentage of female pa-
tients continued to decrease after 2020 (Fig. 1D). 

DISCUSSION 

This study used a nationwide emergency patient database and 
evaluated the epidemiologic trends of geriatric ED visits. Over the 
studied 5-year period, patients aged 65 years and older had an 
annual average of 26,050 ED visits per 100,000 population; 4.6% 
died in the hospital; 36.1% were hospitalized; and 3.6% were 
transferred. Several considerations were affected by advancing 
age. The proportion of female patients, the number of hospital 
transfers, the number of ambulance transports, presenting condi-
tion severity, and ED and in-hospital mortality rates increased. 
The results from our study can serve as a basis for developing and 
improving health care delivery policies, especially in the context 
of a rapidly growing elderly population. 

Our primary focus was comprehensive investigation of the uti-
lization patterns of EDs by individuals aged 65 years and older, 
drawing from a robust dataset derived from national ED visits in 
Korea. Our investigation sought to discern and elucidate note-
worthy distinctions in the emergency care access of elderly pa-
tients, variations in their lengths of ED and in-hospital stay, and 
disparities in the rates of hospitalization based on the severity of 
their medical conditions. In addition, we investigated the epide-
miological characteristics that evolve with advancing age in this 
demographic group. 

This study has elucidated that the proportions of female pa-
tients and hospitalizations, in-hospital mortality, the rate of 
transfers from other hospitals, the frequency of ED visits via am-
bulance services, and the rate of transfer to hospitals all have a 
positive correlation with advancing age. Such a pattern is consis-
tent with the findings of a prior study conducted by Lee et al. 
[12]. The increasing representation of female patients across age 
cohorts is probably due to increased life expectancy among this 
demographic, and the increasing rates of hospitalization and 
in-hospital mortality are likely multifactorial. These stem from in-
teractions of complex variables such as underlying medical con-
ditions and the physiological decline of organ systems associated 
with the aging process. The tendency for the proportion of ED 
visits by ambulance or transfer from another hospital to increase 
with age may be attributed to the heightened likelihood that the 
older patient is or was receiving inpatient care. Reduced mobility 
and the associated severity of intrinsic medical conditions are 
also viable explanations for these findings. The increasing rate of 

hospital transfers with increasing age suggests the persistent 
medical requirements after hospital discharge. 

The increase in ED length of stay with age has been reported in 
several studies [13,14]. In the present study, we also observed a 
trend toward longer ED stays with increasing age. This trend 
could be ascribed to the higher severity of illnesses experienced 
by elderly patients that necessitates comprehensive diagnostic 
tests, consultations with multiple medical specialists, and addi-
tional interventions. 

The study period in the present study coincided with the 
COVID-19 outbreak [15]. The discernible decrease observed in 
age-standardized ED visits per 100,000 population in 2020, as 
shown in Fig. 1A, can reasonably be attributed to substantial al-
terations within the emergency medical system prompted by the 
pandemic and to changes in ED visit patterns. As the COVID-19 
pandemic continued to escalate in severity, the delivery of emer-
gency medical services was significantly disrupted. Instances of 
temporary ED closures were increasingly prevalent due to con-
firmed cases of the virus within ED facilities. Furthermore, 57 EDs 
were designated as specialized infectious disease treatment cen-
ters. These institutional adjustments culminated in a comprehen-
sive overhaul of emergency medical care policies necessitated by 
the need to address the unique challenges and demands posed by 
the pandemic [10]. 

In-hospital mortality rates were also impacted by COVID-19, 
increasing from 4.2% in 2019 to 4.9% in 2020. The same trend 
was reported by Jung et al. [16], who found an increase in 
in-hospital mortality from before COVID-19 to after COVID-19. 
This is likely due to the severity of COVID-19 and the changes in 
the emergency medical system described above. 

There are several limitations to this study. First, KTAS scores 
were not recorded for approximately 10% of patients. Level III 
centers were not required to send KTAS data to NEDIS until 2021, 
so information is missing prior to that. However, given the age 
and sex distributions and the insurance type data, the missing 
KTAS score information probably did not affect the overall results. 
Second, this study is a retrospective analysis of large-scale data 
that may not be an accurate representation of clinical experience. 
The NEDIS database is composed of computerized medical re-
cords that are automatically transmitted. If the medical records 
are not filled out accurately, actual clinical information may be 
altered. However, since these data are a compilation of all data 
from EDs across the country, we believe that errors in the infor-
mation are likely to be minimal. 

Over the past 5 years, the number of geriatric patients present-
ing to EDs temporarily declined due to the COVID-19 pandemic 
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but has since rebounded and is expected to continue to grow. We 
expect that the present study will help inform and guide the de-
velopment of customized strategies and interventions to respond 
to the needs and challenges of providing emergency medical care 
to elderly patients. 
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