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Abstract

This study aims to analyze the characteristics of emergency medical services (EMS) utilization among elderly
patients divided into two groups depending on place of living: nursing homes and places other than nursing
homes. The data includes patients aged 65 years old and over for whom ambulances were requested
by the 119 Dispatch Center in Gyeonggi Province from January 1st to December 31st, 2018. Statistical
analysis was performed using IBM SPSS Statistics 21.0. The findings showed that EMS ambulances were
requested more frequently for female patients in nursing homes than males in other places. Brain disease
was the most common medical history of the EMS users at nursing homes (P=0.000). Also, critical medical
conditions, such as cardiac arrest (5.4%), altered mental status (16.4%), difficulty breathing (18.6%), and
fever (19.2%), were found more than twofold higher among the EMS patients in nursing homes, which
were classified as emergency by EMS crews. This study suggests a review and amendment of the legal
standards regarding support for emergency medical providers and allocation of ambulances.
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2003; Ham, ef. al., 2017). ©| oﬂ 2= 200813 F-E e d7= et
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Figure 1. Flow diagram of patient inclusion and exclusion criteria
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3% AE= IBM SPSS statistics 21.0-2 AHE-315

Table 1. General characteristics of elderly patients

Student ¢-test, & 2] 79~ Chi-square testE A

ST

1. QIQUAIS SRRt T 9 HANAM LY &Ato|
ol7etd E7 Hji

B AFoA Aule w8 A A YA 3,434
8(34.3%), 44 6,56978(65.7%), L 9] oA @A
47,3917 (47.8%), <14 51,8539 (52.2%) 2.2 w912
A A oA A7} T gol S TH(p<0.001).
B AHE w0l QA 834347114, 7L 2| Al
A 774157 4A8M 2 =81 Q kA o)l A A3 9] 3
A7F Aol 4 £& A0 E YERTHp<0.001).

7F =91 QA A 5,199 (52.0%), L 9] AAollA

Nursing homes Others 9
N=10,003 (%) N=99,244 (%) tix P
Age 83.43 +7.11 7741 +7.48 80.269 .000
Gender
Male 3,434 (34.3) 47,391 47.8) 658.028 .000
Female 6,569 (65.7) 51,853 (52.2)
Distance (km)
To scene 2.99 +2.56 2.70 £2.59 10.540 .000
To hospital 8.53 +8.76 8.82 +12.05 -3.027 .002
Mental status
Alert 6,694 (66.9) 87,584 (88.3) 3712.244 .000
Verbal 1,326 (13.3) 4917 (5.0
Painful 1,241 (12.4) 3,371 (34)
Unresponsive 742 (74) 3,372 (34)
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51,8019(522%) 0.2 F Atk 2kl zpo] 7} YTk &

E Efe e ERA8GAIEA 2,673”3(26.7%),
719 AAolA 29,3977(29.6%) .2, HASL =2l
QAN A 671%(6.7%), L 2 AAolA 52204
(53%) 22 Jk o &% {Fo3 AolE B

20 A 3,750 (3.8%) 0.2 1 2

Q1 ShAboll A Al UERETHp<0.001). WHA = A

HE38 3a=
9

oo A AT =

O

=

ERAQFAA A A 5,61778(56.2%), 1

A0 A 15,320%(15.4%) 0.2 =91 @ 9FA] A o] A
T =%THp<0.001)(<Table 2>).

(p<0.001). T AFHSS HAH &A= =908 A FAY FSEe ATERE EFT Ade
AdolA 1,064%(10.6%), T 9 FA0lA 15644  <Table 3> 2tk F2FNE &7 402 BF
(15.8%) 0.2, 43S B{e e Q18 dAA & Qe ABA, YA, s A 4
ol 617(0.6%), 1 & F&olA LI2H(1L1%) S8, 9 19 Fo] =AaFAHNA o] e WEE B
IS AT FAE wA2PA A 4888 (4.9%), TR W 19 FroAE 43 F oA
79 BaolA 11,058B(11.1%) 2.8, A% A8 B F, 7keEs, 2547 |4 o & = 23
F3 A= wA QYA A 2549 (2.5%), L & A CH<Table 3>).
Table 2. Underlying health conditions of elderly patients
Nursing homes Others 5
N=10,003 (%) N=99.244 (%) thx P

Hypertension Yes 5,199 (52.0) 51,801 (52.2) 178 673

No 4804 (48.0) 47443 (47.8)
Diabetes Mellitus Yes 2,673 (26.7) 29,397 (29.6) 36.825 .000

No 7330 (73.3) 69,847 (70.4)
Brain disease Yes 5,617 (56.2) 15,320 (15.4) 9724.328 .000

No 4,386 (43.8) 83,924 (84.6)
Pulmonary disease Yes 671 (6.7) 5220 (5.3) 37.359 .000

No 9332 (93.3) 94,024 (94.7)
Cardiovascular disease Yes 1,064 (10.6) 15,644 (15.8) 184.337 .000

No 8,939 (89.4) 83,600 (84.2)
Tubeculosis Yes 13 (0.1) 122 (0.1) .036 .849

No 9,990 (99.9) 99,122 (99.9)
Liver disease Yes 61 (0.6) L1113 (L.1) 22.378 .000

No 9,042 (99.4) 98,131 (98.9)
Cancer Yes 488 (4.9) 11,058 (11.1) 377.203 .000

No 9,515 (95.1) 88,186 (88.9)
Renal disease Yes 254 (2.5) 3,750 (3.8) 39.530 .000

No 9,749 (97.5) 95,494 (96.2)
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Table 3. Systematic categories of chief complaints”
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Chief complaint

Nursing homes
N=13,385 (%)

Others
N=140,629 (%)

Cardiovascular
Cardiac arrest 538 (5.4) 2,703 (2.7)
Chest pain 64 (0.6) 3,235 (3.3)
Palpitation 38 (0.4) 499 (0.5)
Chest discomfort 35 (0.3) 919 (0.9)
Neurology
Mental change 1,645 (16.4) 7,543 (7.6)
Dizziness 164 (1.6) 10,203 (10.3)
Headache 149 (1.5) 4,605 (4.6)
Convulsion/Seizure 145 (1.4) 727 (0.7)
Paralysis 127 (1.3) 2,307 (2.3)
Syncope 77 (0.8) 1,553 (1.6)
Dysarthria 55 (0.5) 1,059 (1.1)
Respiratory
Dyspnea 1,863 (18.6) 8,944 (9.0)
Sputum 362 (3.6) 859 (0.9)
Cough 170 (1.7) 1,676 (1.7)
Hemoptysis 18 (0.2) 241 (0.2)
Gastrointestinal
Nausea/Vomiting 773 (1.7) 15,615 (15.7)
Abdominal pain 508 (5.1) 12,801 (12.9)
Diarrhea 259 (2.6) 3,715 (3.7)
Hematemesis 111 (1.1) 729 (0.7)
Hematochezia 60 (0.6) 277 (0.3)
Constipation 26 (0.3) 1,069 (1.1)
Melena 34 (0.3) 242 (0.2)
Dyspepsia 1 (0) 142 (0.1)
Genito-urinary
Dysuria 198 (2.0) 2,197 (2.2)
Hematuria 66 (0.7) 195 (0.2)
Vaginal bleeding 25 (0.2) 80 (0.1)
Musculoskeletal
Back pain 101 (1.0) 4350 (4.4)
Other pain 553 (5.5) 12,789 (12.9)
Other
General weakness 2,416 (24.2) 22,556 (22.7)
Fever 1,968 (19.7) 9,508 (9.6)
Other problem 261 (2.6) 1,507 (1.5)
Other bleeding 197 (2.0) 1,142 (1.2)
Chill 146 (1.5) 1,797 (1.8)
Out patient department 62 (0.6) 347 (0.3)
Skin disease 50 (0.5) 602 (0.6)
Foreign body 46 (0.5) 77 (0.1)
Epistaxis 31 (0.3) 1,096 (1.1)
Mental disorder 22 (0.2) 602 (0.6)
Hypothermia 21 (0.2) 121 (0.1)
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Table 4. Intervention performed for patients by EMS provider

225 8.3%, W HErEAT 51% AQYEHAT B SH 4
Aol 17.6%, B2 15.8%, TAAA] 8.2%, BH=Z
SR 84%, 7157 Y 6.6%, AT A% 5%, AR
7N157] A4 4.8%, &2 1.6%, HEZZ YA Fo
0.1%, o= T 1.0%, 7]Z R4 0.2%0] ATt

1 9] Aol A olFE w9l FAY g V= 22

Group

Intervention Nursing homes Others z? p
N=10,003 (%) N=99,244 (%)

Manual airway maneuvers Yes 5,748 (57.5) 44,539 (44.9) 579.297 .000
No 4,255 (42.5) 54,705 (55.1)

Airway adjunct Yes 665 (6.6) 2,393 (24) 599.512 .000
No 9,338 (93.4) 96,851 (97.6)

Intubation Yes 22 (0.2) 90 (0.1) 14.822 .000
No 9,981 (99.8) 99,154 (99.9)

Supraglottic airway Yes 481 (4.8) 2,556 (2.6) 167.666 .000
No 9,522 (95.2) 96,688 (97.4)

Suction Yes 158 (1.6) 380 (0.4) 265.532 .000
No 9,845 (98.4) 98,864 (99.6)

Nasogastric tube Yes 1,760 (17.6) 12,074 (12.2) 242.152 .000
No 8,243 (82.4) 87,170 (87.8)

Oxygen via SFM Yes 828 (8.3) 2,934 (3.0) 773.835 .000
No 9,175 (91.7) 96,310 (97.0)

Oxygen via NRB Yes 1,990 (19.9) 5,590 (5.6) 2862.346 .000
No 8,013 (80.1) 93,654 (94.4)

Oxygen via BVM Yes 506 (5.1) 2,642 (2.7) 186.467 .000
No 9,497 (94.9) 96,602 (97.3)

CPR Yes 500 (5.0) 2,593 (2.6) 188.008 .000
No 9,503 (95.0) 96,651 (97.4)

ECG Yes 3,631 (36.3) 26,857 (27.1) 385.413 .000
No 6,372 (63.7) 72,387 (72.9)

Intravenous access Yes 838 (8.4) 5,038 (5.1) 194.573 .000
No 9,165 (91.6) 94,206 (94.9)

Fluid administration Yes 816 (8.2) 5,159 (5.2) 153.917 .000
No 9,187 (91.8) 94,085 (94.8)

NTG Yes 6 (0.1) 484 (0.5) 37.229 .000
No 9,997 (99.9) 98,760 (99.5)

Epinephrine Yes 100 (1.0) 681 (0.7) 12.584 .000
No 9,903 (99.0) 98,563 (99.3)

Warming Yes 2,985 (29.8) 32,337 (32.6) 31.234 .000
No 7,018 (70.2) 66,907 (67.4)

Cooling Yes 1,581 (15.8) 13,041 (13.1) 55.667 .000
No 8,422 (84.2) 86,203 (86.9)
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Table 5. EMS Triage and destination decision

Category Nlirsing homes ) Others 72 »
N=10,003 (%) N=99,244 (%)
Triage by EMS provider
Emergency 4,738 (474) 31,165 (31.4) 1128.573 .000
Urgent 2,852 (28.5) 32,161 (324)
Semi-urgent 2,370 (23.7) 35,009 (35.3)
Non-urgent 43 (0.4) 909 (0.9)
Destination decision maker
1-1-9 EMT 8,626 (86.2) 84,730 (85.4) 5.390 .020
Patient or guardian 1,377 (13.8) 14,514 (14.6)

o] 449%= 7} wokom HLo| 32.6%, AAET}
27.1% o= WSk, 7B A 2 W20l 13.1%,
H1 913 A 12.2%, AAggo] ZF Auld ofs) w7
e 5.6%, DA 3.0%, WEEwaT
2.7% N BEJTE FHHA] 5.2%, AN GR 5.1%,
AH 2 E 2.6%, A7 =7] A 2.6%, ol 9)u| =
d 5o 0.7%, UEEZZAY FA 0.5%, T 0.4%
o|At. FHAHA F TTEAANA A== 7]
A ARV AY, AEaAe, AR SE g

FHAA7E 2Rl FA LA o]Fd SAS A H

ETH(p<0.001)(<Table 4>).
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