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Effect of regional emergency medical access on the death

rate of elderly individuals with ischemic heart disease?

Eunjung Ko' - Keun-Ja Cho®
"Department of Community Health, Korea Health Promotion Institute
Department of Emergency Medical Service, Kongju National University

=Abstract =

Purpose: This study aimed to investigate the relationship between emergency medical service
accessibility in different regions and the sudden death rate in elderly patients with ischemic heart
disease using data analysis techniques and suggest improvements in regional emergency medical services.
Methods: The study collected data from the NEDIS database and Statistics Korea. Data on a total of
75,867 patients aged =65 years were reviewed among patients with ischemic heart disease who visited
emergency medical institutions in 2018. Frequency analysis, chi-square test, multiple logistic regression
analysis, and simple logistic regression analysis were performed using SPSS PC Window 25.0.

Results: With an emergency medical resource per 100km?, there was a concomitant reduction in the
risk of death. There was a decrease in the death rate by 0.967, 0.970, 0.997, and 0.391 times with the
increase in the presence of a fire department, an ambulance, a paramedic, and a regional medical
center, respectively. Furthermore, a decrement in the death rate was witnessed 0.844, 0.825, and 0.975
times with the initiation of a local emergency medical center, a local emergency medical institution,
and an angiography device, respectively(p <.001).

Conclusion: To improve the accessibility of emergency medical services, the population and geometric
area of the region should be considered essential factors when deploying emergency medical resources.
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Table 1. The differences of general characteristics according to regions (continued) (N=175,867)
Characteristics Categorics Gangwon Gyeonggi Gyeongnam Gyeongbuk Gwangju Daegu Daejeon Busan
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

65~69 619 (171 2867 (190) 760 (198) 650 (180) 845 (202) 780 (19.0) 546 (17.9) 1204 (199)

0~74 720 (199) 2979 (190 786 (205) 617 (170) 914 (218) 803 (196) 663 (21.8) 1401 (216)

75~179 966 (26.7) 3665 (243) 858 (224) 902 (249) 1062 (25.4) 1050 (258) 738 (242) L1672 (25.8)

(Ayg;m o) 084 719 (199) 3016 (200) 787 (205) 88 (223) 78l (187) 804 (196) 637 (209) 1203 (199)

85~89 391 (108) 1828 (121) 477 (124) 445 (123) 457 (109) 506 (12.3) 344 (1L3) 617 (9.5)

90~94 172 (48) 593 (39) 144 (38) 161 (44) 93 (22) 13 (32 9 (3D 170 (26)

95< 34 (09 137 09 24 06 3 (10 2 08 15 04 2 O 43 00

o Male 1944 (537) 7614 (50.5) 2011 (524) 1951 (539) 2305 (55.1) 2,179 (53.2) L1656 (544) 3350 (5L6)

Fermale 1677 (463) 7471 (495) 1825 (476) L1670 (46.1) 1879 (44.9) 1920 (46.8) 1389 (45.6) 3,140 (48.4)

Direct 2,396 (662) 10875 (72.1) 2,625 (684) 2729 (754) 2186 (522) 2377 (58.0) 1980 (65.0) 4404 (67.9)

Vit e TSt 1026 (283) 3457 (229) 1077 (28.1) 762 (2L0) 1688 (40.3) 1445 (35.3) 828 (21.2) 1670 (25.7)

Outpatient referrals 197 (54) 752 (50) 130 (34) 127 (35) 308 (74) 271 (66) 236 (1.8) 414 (64)

Other 2 (0.1) 1 (00 4 O 3 OO 2 © 6 OO 1 00 2 (00

119 ambulance 1,019 (28.1) 5504 (365) L109 (289) 1243 (343) 925 (221) 1,035 (250) 1059 (348) 2028 (3L2)

private ambulance” 616 (170) 2017 (134) 746 (195) 535 (148) 1318 (3L5) 927 (226) 397 (130) L1714 (18.1)

UM;;?gfﬁ;{ion Air transport 17 (05) 4 (000 0 OO 39 @) 1 00O 0 00 1 00 1 00

other vehicles” 1967 (543) 7,545 (50.0) 1974 (515) 1803 (49.8) 1939 (46.3) 2147 (524) 1586 (52.1) 3985 (50.6)

Other® 2 0D 15 0D 6 O 1 0O 1 00 0 0O 2 ©D 2 00

Emergency  Emergency 3365 (929) 14224 (94.3) 3267 (85.2) 3416 (943) 3970 (949) 3800 (92.7) 2907 (955) 5545 (85.4)

status Non-emergency %6 (1) 861 (57) 568 (148 205 (57) 914 (51) 299 (13) 138 (45) 945 (146)

Level 1 23 (82) 512 (40) 114 (41) 8 (28 100 (27 100 (27) 19 (45 147 (27

Level 2 1532 (477) 4818 (335) 1,087 (39.4) 895 (30.1) 2091 (565) 1454 (395) 1384 (48.3) 1,889 (35.1)

i‘e‘;ﬂ?‘tl;KTAS Level 3 L157 (360) 6513 (45.3) 1,141 (413) 1519 (5L1) 1029 (27.8) 1434 (389) 923 (32.2) 2374 (44.2)

Level 4 239 (14) 2126 (148) 376 (136) 410 (138) 353 (95) 668 (181) 349 (122) 755 (14.0)

Level 5 93 (07) 354 (25) 4 (16) 62 (21 131 (35 25 (07 80 (28 211 (39)
;’g;ﬁ;;;fg%e for the elderly 013 010 008 007 022 012 016 011
Total 3621 15,085 3836 3621 4,184 4099 3,045 6,490

"Missing value

present
Age(xX: 502,621, pX.001), Gender(x2: 170773, pX.001), Path to visit(x® :

2 29 AF(43.8%, 315%)Ach
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Table 1. The differences of general characteristics according to regions (N=175,867)
Characteristics Categorics Seoul Ulsan Incheon Jeonnam Jeonbuk Jeju Chungnam Chungbuk
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
65~69 29% (195 202 (233) 817 (19.1) 519 (189) 565 (168 18 (178) 487 (174) 413 (195)
70~74 3267 (2918) 203 (234) 784 (183) 530 (194) 664 (198) 122 (170) 502 (179 405 (19.1)
75~T79 3726 (248) 201 (232) 1031 (241) 700 (256) 798 (238) 145 (M2) 630 (25 5D (46)
‘(*yg;rs oq) B0~ 2844 (189) 155 (179 918 (214) 562 (M5) 752 (24) 173 (A1) 64 (230) 419 (22.6)
85~89 1591 (106) 87 (100) 494 (115) 206 (108) 426 (127 94 (131 313 (133) 222 (105
90~94 58 (35 15 (17 0L @D 9 (33 124 BD 30 (42 18 (49 61 (29
95< 128 09 3 (03 338 09 4 15 2 08 w (8 % 09 1 O
Conder Male 8365 (557) 486 (56.1) 2094 (489) 1421 (5L9) L1757 (524) 400 (556) 1497 (535) 984 (465)
Female 664 (443) 330 (439) 2180 (511) 1318 (481) 1599 (476) 819 (444) 1302 (465) 1131 (535)
Direct 10842 (7122) 5% (681) 3039 (7L0) 2014 (735) 2042 (608) 543 (755) 194 (695) 1539 (72.8)
it roe | TrEster 33% (226) 239 (06) 962 (25) 631 (233) LI% (356) 150 (09) 70 (A5 480 (R0
Outpatient referrals 774 (52) 87 (43) 282 (66 8 (30 119 B35 % (G5 8 (G0 9% (45
Other 700 0 0O 0 ©) 5 0» 0 OO 1 ©OD 0 00O 0 (00
119 ambulance 5236 (349) 231 (%7) 1567 (366) 84 (M4) 985 (24) 3% (453) %62 (344) 669 (3L6)
Private ambulance’ 2124 (142) 168 (194) 6% (162) 451 (165) 667 (199) 78 (108) 5% (187 255 (130)
Ef;?gfﬁz{m Air transport 4 00 1 D 2 @) 17 08 3 ) 0 00 3 12 2 @
Other vehicles™ 7642 (509) 465 (537) 2003 (468) 1464 (535) 1610 (49.8) 315 (438) 1218 (457) 1169 (55.3)
Other® 3 00 1 ©O» o0 @O 3 0D 3 ©OD 0o ©» 1 0O 0 O
Emergency ~ Emergency 14339 (955) 821 (948) 4200 (98.3) 2235 (816) 3113 (928) 703 (97.8) 2531 (%04) 2001 (946)
status Non-emergency 670 (45 4 (B2 4 (A7 504 (184 A3 (12 6 (22 28 (96 114 (54
Level 1 67 (33 54 (88 2w (60) 29 (18 109 (36 1T (26 68 (28 4 @27
Level 2 529 (369) 233 (380) 14% (366) 621 (303) 1018 (336) 211 (321) 705 (324) 676 (44.0)
Ee‘;ﬁf‘tlsKTAS Level 3 6364 (447) 226 (369 18T (459) 664 (420) 1404 (464) 366 (556) 1179 (49.4) 5690 (36.4)
Level 4 1914 (134) 73 (119 428 (105) 209 (132) 461 (152) 59 (90) 348 (146) 213 (139
Level 5 us (LD 2 44 4 (L) 8 @D 3% @D 5 (08 19 (08 46 (30
52;55235315%8 for the elderly o1l 007 012 007 010 008 008 008
Total 15,009 866 4983 2,739 3,356 719 2,799 2,115
"Missing value

present
Age(x*: 502.621, X.001), Gender(:x: 170.773, 7X.001), Path to visit(* :

rﬁults(xz 2109.625, £X.001), Persons eligible for the elderly
Private ambulance : Medical arrbulances, other ambulances TOther vehicles : Private cars, other motorcycles, bicycles, walking, etc.;
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Table 2. Number of emergency medical resources by region

] _ Regional Local Local )

center center medical facility

Gangwon 133 124 800 3 4 15 20
Gyeonggi 284 258 1,582 7 24 33 107
Gyeongnam 146 140 1,040 2 7 29 36
Gyeongbuk 161 139 1,007 3 6 23 25
Gwangju 29 35 210 2 4 14 18
Daegu 61 57 464 1 5 6 34
Daejeon 31 33 260 2 3 5 26
Busan 72 73 603 2 5 21 56
Seoul 141 156 1,371 5 27 17 175
Ulsan 34 30 183 1 1 7 13
Incheon 7 80 486 2 7 11 37
Jeonnam 179 97 720 2 3 33 12
Jeonbuk 109 80 585 1 7 14 19
Jeju 31 32 251 1 4 1 9
Chungnam 114 116 45 1 7 8 13
Chungbuk 79 (i 443 1 3 11 17
Average 105.06 95.44 675.63 2.25 7.31 15.50 38.56
Total 1681 1527 10810 36 117 248 617

A S FIRME:0.83, A gFIRME 446, 3. UMK

e E4 2 XY S|

A gF 871281, EHxgE2]:28.91)¢] aMO| IOl TAMAITZAN SEX}ol
T A A 7P morow, 7Y (Awa ) ;
i10.79,};1;§;}?0.74 M—TL uiﬂ% 47; {j@} 302 0|5t =&tof| O|X|= Yk

SFo 2 AH:0.02, zloﬂ%%«l 54181002, z] 1) ek £ @ xjodo| w B 305

g 5-Fo) 270,09, BHEGANE:0.12)0] oI5t Sxtoll DAl et
e Qukd 54 9 o] FAATAM =
2pe] 308 o)at =& mxE IS Hola}
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Table 3. The number of emergency medical resources per 100,000 people

Regional Local Local

Region Population depgl.'lgxzwnt aIr{;tfurll;l:éle Paramedic enﬁp;lcy enﬁp;lcy errrllgdglecrglcy ﬁrapl(l)}-’
center center facility evices

Gangwon 1,520,816 8.75 8.15 52.60 0.20 0.26 0.99 1.32
Gyeonggi 13,031,356 2.18 1.98 12.14 0.05 0.18 0.25 0.82
Gyeongnam 3,355,874 4.35 4.17 30.99 0.06 0.21 0.86 1.07
Gyeonghuk 2,674,333 6.02 5.20 37.65 0.11 0.22 0.86 0.94
Gwangju 1,493,417 1.94 2.34 18.08 0.13 0.27 0.94 1.21
Daegu 2,449,789 2.49 2.33 18.94 0.04 0.20 0.24 1.39
Daejeon 1,517,902 2.04 2.17 17.13 0.13 0.20 0.33 1.7
Busan 3,400,027 2.12 2.15 17.74 0.06 0.15 0.62 1.65
Seoul 9,704,546 1.45 1.61 14.13 0.05 0.28 0.18 1.80
Ulsan 1,154,482 2.95 2.60 15.85 0.09 0.09 0.61 1.13
Incheon 2,938,875 2.62 2.12 16.54 0.07 0.24 0.37 1.26
Jeonnam 1,790,233 10.00 5.42 40.22 0.11 0.17 1.84 0.67
Jeonbuk 1,820,168 5.99 4.40 32.14 0.05 0.38 0.77 1.04
Jeju 652,693 4.75 4.90 38.46 0.15 0.61 0.15 1.38
Chungnam 2,179,663 5.23 5.32 34.18 0.05 0.32 0.37 0.60
Chungbuk 1,618,877 4.88 4.76 21.37 0.06 0.19 0.68 1.05
Average 3,206,440.69 4.24 3.76 26.51 0.09 0.25 0.63 1.19

24 gERALEY HHENL AT Ao
(Table 5y¢} 2t} d5d w2 30 °]3F =3t

o] e=ulE 65~69A HlEl  T0~T4A 7}
0.76941(95% CI  0.650-0.909), 75~T9A417}
0.68141(95% CI 0.578-0.803), 80~84Al7}
0.740¥1 (95% CI  0.623-0.879), 85~89A17}
0.5571(95% CI 0.446-0.696), 90~ 94A17}

0.4864H (95% CI 0.347-0.681), 954
0.53081 (95% CI 0.294-0.956) 2 &-2J3slA 74
3191 thH(1X.05).

U974 2] wE 30 o)3 =& e =ue
2 el mls] ool 9 FolA
0.22041 (95% CI 0.168-0.290) 2 A3t o,

o]/\ol-o]

Ao

FAHCE Fofg Aol HH(pK.001).

yesaoze 119 732 vls) 30 o]}
=28 @ =u|7t 718} FF 217t 040440 (95% CI
0.294-0.555) 2 7} =A 7tastgon, 7)E
ZF=2}17F 047040 (95% CI 0.409-0.540) 2 §-¢]
A AR o (K.001).

SEFSA AGgedte JdFadoez Yepy
2 B (p.05), AxFFE EFZEH Level
182t} Level 47} 0.1064] (95% CI 0.081-0.139),
Level 57} 0.13580 (95% CI 0.062-0.294), Level
37} 0.145¥1 (95% CI 0.122-0.171), Level 27}
0.21691(95% CI 0.185-0.251) 2 f-9olslA 74

3 TH(K.001).
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Table 4. The number of emergency medical resources per 100km® of region
] ) Regional Local Local o
Resin R0t e Prmelic TR TR eI gphy
center center facility evices
Gangwon 16,827.91 0.79 0.74 4.75 0.02 0.02 0.09 0.12
Gyeonggi 10,187.79 2.79 2.53 15.53 0.07 0.24 0.32 1.05
Gyeongnam 10,540.12 1.39 1.33 9.87 0.02 0.07 0.28 0.34
Gyeongbuk 19,032.87 0.85 0.73 5.29 0.02 0.03 0.12 0.13
Gwangiju 501.18 5.79 6.98 53.87 0.40 0.80 2.79 3.59
Daegu 883.52 6.90 6.45 52.52 0.11 0.57 0.68 3.85
Daejeon 539.53 5.75 6.12 48.19 0.37 0.56 0.93 4.82
Busan 769.94 9.35 9.48 78.32 0.26 0.65 2.713 .27
Seoul 605.24 23.30 25.78 226.52 0.83 4.46 281 2891
Ulsan 1,061.54 3.20 2.83 17.23 0.09 0.09 0.66 1.23
Incheon 1,063.27 7.24 7.52 45.11 0.19 0.66 1.03 348
Jeonnam 12,343.58 145 0.79 5.83 0.02 0.02 0.27 0.10
Jeonbuk 8,069.07 1.35 0.99 7.25 0.01 0.09 0.17 0.24
Jeju 1,850.16 1.68 1.73 13.57 0.05 0.22 0.05 0.49
Chungnam 8,229.20 1.39 141 9.05 0.01 0.09 0.10 0.16
Chungbuk 7,407.85 1.07 1.04 5.98 0.01 0.04 0.15 0.23
Average 6,244.55 4.64 4.78 37.47 0.16 0.54 0.82 3.50

A9 L 71ES AEE AR, 302 °]
st =2g e =uje At vaEiE | F
F(OR: 0.523, 95% CI 0.365-0. 750) FAF
(OR: 0.535, 95% CI 0.406-0.705), A 5(OR:
0.613, 95% CI 0.430-0.873), o'OE]_(OR- 0.617,
95% CI 0.464-0.821), A71(OR: 0.694, 95%
CI 0.587-0.821), Z=(OR: 0.741, 95% CI
0.554-0.990) o2 FofFA  HAFATH
(X.05).

2) x|
= 0|5t =

F& dolwy] s 44 &
TEA2LE ﬂ?lv‘i’—*—i% A% A3b= (Table
6)et 2tk Ay SR BAE I 12
71 o 30& 0]6} 2ol @ =n|7} 1.042v)
(95% CI 1.018-1.066), A ¥-¢F8MEH=E 1
A F71e o 1.01590(95% CI 1.010-1.020),
Az G A7 10 S718 o 1.0039 (95%
CI 1.002-1.004), 2A-7Fxte $7} 1d F7}
3w 1.0019(95% CI 1.000-1.002) 2 &)t
A F7FstR o (K.01).

A 109 ¥ 55 x4

= 30 o]t =& e=u|&

A
T R
=
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Table 5. The effects of general characteristics and regions on the arrival of emergency medical

facilities within 30 minutes after onset (N=21,122")
Characteristics Categories OR 9%% CI p

T0~74 0.769 0.650~0.909 .002

75~179 0.681 0.578~0.803 .000

Age 80~84 0.740 0.623~0.879 .001
(65~69 years old) 85~89 0.557 0.446~0.696 .000
90~9%4 0.486 0.347~0.681 .000

95< 0.530 0.294~0.956 .035

Gender(Male) Female 0.951 0.844~1.072 411
‘ Transfer 0.220 0.168~0.290 .000
Yli)sfrtecrf)”te Outpatient referrals 0.859 0.619~1.193 365
Other 1.630 0.195~13.620 .652

Private ambulance’ 0.404 0.294~0.555 .000

Method of transportation Air transport 0.000 0.000 .996
(119 ambulance) Other vehicles’ 0.470 0.409~0.540 000
Other?® 2.344 0.527~10.422 263

Emergency status(Emergency)  Non-emergency 0.655 0.319~1.345 .249
Level 2 0.216 0.185~0.251 .000

Initial KTAS results Level 3 0.145 0.122~0.171 .000
(Level 1) Level 4 0.106 0.081~0.139 000
Level 5 0.135 0.062~0.294 .000

Gangwon 0.617 0.464~0.821 .001

Gyeonggi 0.694 0.587~0.821 .000

Gyeongnam 0.741 0.554~0.990 .043

Gyeongbuk 1.010 0.763~1.335 947

Gwangju 0.523 0.365~0.750 .000

Daegu 0.940 0.750~1.178 .592

Region Daejeon 0.787 0.587~1.056 110
(Seoul) Busan 0.535 0.406~0.705 .000
Ulsan 0.867 0.497~1.514 .616

Incheon 0.886 0.693~1.134 337

Jeonnam 0.851 0.559~1.295 451

Jeonbuk 0.613 0.430~0.873 .007

Jeju 0.848 0.530~1.357 492

Chungnam 1.043 0.790~1.377 164

Chungbuk 0.736 0.493~1.100 135

"Out of 21,128 patients with acute myocardial infarction, 6 cases with missing values were excluded as a result of initial KTAS results.
TPrivate ambulance : Medical ambulances, other ambulances

TOther vehicles : Private cars, other motorcycles, bicycles, walking, etc.

§ Other : Unidentified, police, and other public vehicles
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Table 6. The effect of regional emergency medical access on arrival within 30 minutes after the

onset (N=21,128)
Classification Detail classification OR 95% CI p
Fire department 1.001  1.001~1.001 .090
Retention ambulance 1.001  1.000~1.002 .004
Paramedic 1.000  1.000~1.000 .000
Regional emergency medical center 1.042 1.018~1.066 .001
Local emergency medical center 1.015 1.010~1.020 .000
Local emergency medical facility 0.995 0.990~1.001 .102
Angiography devices 1.003  1.002~1.004 .000
Fire department per 100,000 people 0.961 0.937~0.985 .002
Retention ambulance per 100,000 people 0.957  0.927~0.988 .007
Ermergency Paramedic per 100,000 people 0.993 0.988~0.998 .004
medical Regional emergency medical center per 100,000 people  0.080  0.020~0.318 .000
FEOES  ocal emergency medical center per 100,000 people  1.858  0.917~3.763 086
Local emergency medical facility per 100,000 people 0.555 0.469~0.658 .000
Angiography devices per 100,000 people 1.282  1.121~1.466 .000
Fire department per 100km’ area 1.019 1.013~1.025 .000
Retention ambulance per 100km?® area 1.016  1.011~1.022 .000
Paramedic per 100km’ area 1.002  1.001~1.002 .000
Regional emergency medical center per 100km? area 1.538 1.306~1.811 .000
Local emergency medical center per 100km’? area 1.098 1.066~1.130 .000
Local emergency medical facility per 100km’ area 1.033 0.987~1.081 .160
Angiography devices per 100km? area 1.014 1.010~1.019 .000

0.080mH (95% CI 0.020-0.318), ¢17+ 103 B
219-gFY57|Ho] INAE S7HE of 0.5554)
(95% CI 0.469-0.658), Q1+ 10%F BT R{-
F27F 1d S742 o 0.9574 (95% CI 0.927-
0.988), Q1 108 M9 &waA U4 S7H8
o 0.961#H (95% CI 0.937-0.985), <17+ 107+ 3
T FEUdel 1% F7Hd o 0.993# (95% CI
0.988-0.998) 2 30+ o]3t =&te] @ =n|7}
o3tA stk B, 1T 109 B 3

ZPAA7F 1d S7HE w 30% o]3t =29
Q9 =n|= 1.28241(95% CI 1.121-1.466) 2 59
A S 7FsFR oH(pK.001).

HA 100km™d SF8AL3} T A 30
B o3l =& o =ul= WA 100km’d Y
SFABAE I} 1A 2748 o 1.53840 (95%
CI 1.306-1.811), ®& 100km’% AY3Fo) &
AE 7t R4 742 o 1.0984) (95% CI 1.066
-1.130), ®# 100km’g &WBA7E AL =

The Korean Journal of Emergency Medical Services Vol. 25(2)



30

7b8t @ 1.01991(95% CI 1.013-1.025), ®=
100km’ g BA-FF27F 1) 712 o 1016+
(95% CI 1.011-1.022), ®# 100km’g &=
Gz 10 F7Fg o 1.014w1(9%5% CI
1.010-1.019), ®#& 100km’% T 1%o]
Z7v8 w) 1.0029(95% CI 1.001-1.002) -2
A S 718k ehH(pX.001).

+ (Table 7>4Jr 2
65~69A1 ] A9 B] oH FEA AAA S A]—
o] @ =ulE T5~T9A417} 1.6184](95% CI 1.218
-2.151), 80~84A17} 2.246%1(95% CI 1.694 -
2.979), 85~89A17F 2.328¥1(95% CI 1.700 -
3.186), 90~94A17} 3.5028(95% CI 2.404 -
5.102), 95417} 5.503#0 (95% CI 3.162-9.575) =
Aol F/ESFE 2=um IA FET
(X.01).

YeZdes Adufrn da o7t
0.35681 (95% CI 0.130-0.977)2] 2 =u|7} 74
stgom, BAHCR FRTH(K.05). 23
YRt oA Aol 0.720u(95% CI
0.517-1.001) 739 A5 EAH o2 G935}

A A (p.05), WL A @ =n)7t
119 FFx5g 718 257k 0.27349 (95%
CI 0.210-0.354) #ZA3Hom, SAHo=2 #

B Th(pK.001).
%%%*o gl FEY AFAS A
75]

o ezvle SF¢ BFEY HEFY A5l

0.883u1(95% CI 0.460-1.693) =
kA dkeh(p).05).
H2ZFE 27 242 584 4328 A
o] o =7} Level 12T} Level 47} 0.0174)
(95% CI 0.010-0.029), Level 57} 0.01841 (95%
CI 0.004-0.072), Level 37} 0.039%(95% CI
0.031-0.048), Level 27} 0.078%(95% CI 0.065
-0.094) o= fFosiA A3k eH(pK.001).
AGE= By AgrT S8 A3 A}
o)l e=n|7} o7t 3477H(95% CI 2.498
-4.839)2 74g ZA FUlsilon, 24le]
3.07380 (95% CI 1.761-5.364), A157} 2.614¢4)
(95% CI 1.350-5.061), A ¥-o] 2.053u) (95% CI
1.386-3.042), HAro] 2.004w) (95% CI 1.425-
2819), Zo] 1976w (95% CI 1.269-3.075),
Ho] 1.89181(95% CI 1.099-3.256), &7}
1848HH (95% CI 1.255-2.721), o] 1.749w
(95% CI 1.152-2.653), 7 =-o] 1.6328)(95% CI
1.057-2.520) €202 fostA Eeh(pK.05).

23R

&3t k.

Aoy gFoaAdel HE HA A
B Ae) oxp: AGSFIBME T Dl
Z7re ) 0.89841(95% CI 0.869-0.928)2 %
28908, A9 SFIBME T A2 37T
w 0.97340 (95% CI 0.966-0.980), A19-$-F &
713e] A& 74 7 0.992#8 (95% CI 0.985
0999), BRxYFA F7t U 3748
0.9954 (95% CI 0.994-0.996), R-f+F2H7} 1
ol 74 o 0.998u] (95% CI 0.997-0.999), &
WA el 7 Uha 718 9 0.9998) (95%
CI 0.999-1.000) =22 FsA e=n|7} 7
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Table 7. The effect of general characteristics and regions on the mortality of elderly patients with

ischemic heart disease (N=175,702)
Characteristics Categories OR %% CI p
70~174 1.228 0.897~1.679 200
75~179 1.618 1.218~2.151 .001
Age 80~84 2.246 1.694~2.979 .000
(65~69 years old) 85~89 2.328 1.700~3.186 .000
90~94 3.502 2.404~5.102 .000
95< 5.503 3.162~9.575 .000
Gender(Male) Female 1.064 0.906~1.250 450
‘ Transfer 0.720 0.517~1.001 051
ijsfrtecrf)”te Outpatient referrals 0.356 0.130~0.977 045
Other 0.000 0.000
Private ambulance " 1.067 0.755~1.508 14
Method of Air transport 1.401 0.521~3.768 504
transportation -
(119 ambulance) Other vehicles™ 0.273 0.210~0.354 .000
Other?® 2.660 0.515~13.748 .243
Emergency status(Emergency)  Non-emergency 0.883 0.460~1.693 107
Level 2 0.078 0.065~0.094 .000
Initial KTAS results Level 3 0.039 0.031~0.048 .000
(Level 1) Level 4 0.017 0.010~0.029 000
Level 5 0.018 0.004~0.072 .000
Gangwon 1.408 0.975~2.033 .068
Gyeonggi 1.275 0.968~1.679 083
Gyeongnam 1.749 1.152~2.653 .009
Gyeongbuk 1.632 1.057~2.520 027
Gwangju 1.848 1.255~2.721 .002
Daegu 3471 2.498~4.839 .000
Region Daejeon 1.134 0.721~1.784 587
(Seoul) Busan 2.004 1.425~2.819 .000
Ulsan 3.073 1.761~5.364 .000
Incheon 0.887 0.592~1.329 561
Jeonnam 1.510 0.811~2.812 .194
Jeonbuk 2.053 1.386~3.042 .000
Jeju 2.614 1.350~5.061 004
Chungnam 1.976 1.269~3.075 .003
Chungbuk 1.891 1.099~3.256 021

"Private ambulance : Medical ambulances, other ambulances

TOther vehicles : Private cars, other motorcycles, bicycles, walking, etc.

¥ Other : Unidentified, police, and other public vehicles
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Table 8. The effect of regional emergency medical access on ischemic heart disease death

(N=175,702)
Classification Detail classification OR 95% CI p

Fire department 0.999 0.998~1.000 .004

Retention ambulance 0.998  0.997~0.999 .000

Paramedic 1.000  0.999~1.000 .000

Regional emergency medical center 0.898 0.869~0.928 .000

Local emergency medical center 0973 0.966~0.980 .000

Local emergency medical facility 0.992 0.985~0.999 .031

Angiography devices 0.995 0.994~0.996 .000

Fire department per 100,000 people 1.090 1.063~1.118 .000

Retention ambulance per 100,000 people 1.129  1.091~1.168 .000

Ermergency Paramedic per 100,000 people 1.020 1.014~1.025 .000
medical Regional emergency medical center per 100,000 people 17.394 3.746~80.759 .000
FEOEES  ocal emergency medical center per 100,000 people  0.918  0.353~2.392 861
Local emergency medical facility per 100,000 people 15641 1.321~1.797 .000

Angiography devices per 100,000 people 0.693 0.585~0.822 .000

Fire department per 100km? area 0967 0.957T~0.976 .000

Retention ambulance per 100km?® area 0970 0.962~0.979 .000

Paramedic per 100km? area 0.997 0.996~0.998 .000

Regional emergency medical center per 100km? area 0.391 0.301~0.509 .000

Local emergency medical center per 100km’? area 0.844 0.802~0.888 .000

Local emergency medical facility per 100km’ area 0.825 0.775~0.878 .000

Angiography devices per 100km? area 0975 0.967~0.982 .000
2 3hd oh(pX.05). o] 1% Z7rg = 1.020m1(95% CI 1.014-
A 10% B3 SFEAYL dY9SFe 1025) €22 F7istgich =3, EH294A
FSAEZE D& S7ve | 17.39481(95% CI v 1 7k o 0.6931(95% CI 0.585-

3.746-80.759) 2 ¥A AAAS Alge] o=
v7b 74 3A SUFsE e H, AH9-$F 8]
o] R4 F7He o) 1.54190(95% CI 1.321-
L797), RH7F27t 1d S718 o 1.129w)
(95% CI 1.091-1.168), 2%&A 7t 104 7}t
3 o) 1.09040(95% CI 1.063-1.118), F-Foi ¢

0.822)2 #ostAl 723k tH(p<.001).

w2 100km’d $FosAgorE YA
M Al e =n7F A 3T BAE T}
1704 2718 ) 0.3914 (95% CI 0.301-0.509),
A9-gF87|Ho] A FS7HE of 0.8254)
(95% CI 0.775-0.878), A d-¢F28ME 7} 1
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Ma& 5718 o 0.8449 (95% CI 0.802-0.888),

ABA7E A S748 o 0.9679(95% CI
0.957-0.976), RH+Fz7F 1 Z71g o
0.9701 (95% CI 0.962-0.979), ¥#x%974]7}
A S71e | 0.9758(95% CI 0.967-0.982),
FEUdel 18 F7+e o 0.9974(95% CI
0.996-0.998) 2 2l 3tA ZAsHd th(pX.001).

V.o &
QAR Quba SAe) W AeE zolt

Foo g 1197FAE 71 %ol o] &3
& AFE 45.3%F e, 71 HA o] &%
2 22.1%%) BF=2 o] F A& <oF 2u) 9
FoF Aol 5 BAT T, B A7 AFUA
= 1197325 o1 &% 73 = 32.5%° 13
o, 22 EH/b o2 3 APAFINME 33.9%
}s}ait}[l 1. 20183 NEDIS &4
1 B0 w}étﬂ Udsehd $3A o] 4 F3
A 604 o)Akl %X} % 9 H97t 81.3%
(21,661,166 = 1,449,517%8) 0|1 2™, 60A]
ol $FEA F =1, 7|E AFAE o] &3
3217} 57.2% (1,449,517 3 829,0239), 119
TFFAE o] &3 BR7} 31.4%(1,449,517 =
454,4709) 2 RIEJTH15] &, $FAE o]
S35 604 o] At SFEAL gRE
o|Zgh, 50% °149] =9l $FEA =R L
718t A S o] &3to] Ugsidtiy & 4 9l
o} o] E =1 9 7| AFTAE B2 HFL
2 o] g3 He 2
g Aot

gg Y

BE vAE 9% 33

A BR2IFAE AYS e 2
doln b BekE, Hee FB2GRAY
S Mg BPAT, AAHA A4 i 7}
A Atk WA 100km’d $FI8AY S
N, B4k, B5 02 gotow, 27 A%
ol g Agich. ol @ SFABANE A2

3} A
BAY 4 glov, BAFIBMEE A
3%@35 $FABA B B wet 7
e 3o, A

‘El AEAHEJPJ 35 ATFE

FRo AEH, gsAYY] Ex Fo& 27U}
& B¢ AdE AX st AT
tH16l. A%k og g 7lEel= B3t
°W°ML 219 JAFFE e g& o, 7}
)T 7 e A9 (Me)9
% F7b Z4zk 3 0] atolE
9T BAE S A 9EF 7]
H= ZH7E 4u) o] Fe] ztolE B Atk g W

02 Yol B "= AWI™E 24 &
7b 7P B A (M) 7 A2 A9 (F

25u] o] ztolE HolE T AY

7k ztole & AL yeEth XY 7+ AMYE
I I F 308 o3t =&E] 7MY 2 XY
(A5 31.3%) 2 7V ¥ 2A9(ZF 16.6%)
o] 2u] o]e] & AolE Hole A& I
T Aot ol A ER I F $F
713 2359 AY 7 AaE Eol7] 93
FYEAH] XY Ao e &5 &F°
2713E AA= HEC] O AFHoE A
A—];,]o}o]; %1- rﬂg_y]. on—,]_

FeEvEle FFRAR B3 HE A2
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o
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SHAAR HUAE A3 A T 2AE T Q¥ g HAo] FFo] Hee] ddoR
Heta Qom[17], 20183 RAEA FAA & gttty RuEy doH23]. o571 &
FIEAGE FA DN AL A=A 2970) 4

FZo] AYPo g o]ofzA =HH 30+ o3t
+

o2 AHste] A5 ojro At 1A17E ol A =38 7hsAdo] S8, © Yoyt HAA
= 7Fsst=E 2072l A 367hAaR E5dte ZF U ARE A X3 @29 A Fox A4
T SHARHIAE Bl AF =¥o] ]9 g 5 3o

AL YPeHI8L & AFAFNAE WA, AT Rk

FHogE 197FaR0} 7let 733
S S W SFYRAEY 9 AY 7F 30& olst =& 7hsAdo] 0404 = A
ZF Zpol7k A vehgtew, olHd A & s (xX.00D), 71 AHFA7E 04708 = 2
Fol 73] A= olol HIAL FoAIL H 23 tH(pC.001). Ahn F[6]9] Aelr F4

7ol ARG oo} s SFVAEY ARE  ATAN BAE HOE 247 oY £33
o] Zag o] 7lthH e A 2o Adee 2AsdEd AN A
uba BAo] T4 W F 30 olsh B gmrh A AT AAge] Fgow,
of BAE FFE G~6OANT BE BE @ Parkd Lee[24]e) ATINE FHH AN @
GolA 308 olst ERY sl FasdE AT WA W 119TFUE o1 8F A7t 2
d, B ATlNE ZHe H3A 0 =4 b g, B AR Asun 4ud ¥
gol we oz nyHw Y6, 19, 0] ¥ S w4 Ae] Fgs SAwd F @
Gel o BAE Aol Hel gFARAML  BHAE AW(F AL AR 5
ol% WS foSA Row, TR A% gol fodsl o Futh ol 119TFAuT
w3e] 340z oS Z744 ARE Al TE Sl A0l § ¥4 Ushg & a7
=5 o ¥R GBS WAL Aow o Anel Ax s A% B 5 gow, U
QeiA QTH2LL ol tRRe BRIl AW Sue] RIFE AWAAY AR I
H AR FEES A QB UE & FUoa B 4 oo
Fgo] $EATHE AL AABTh Pakl2]E A9 $FIRAIACl WY F 08 o5}
NEA AAAS BAY A A BB =R vAE P A, RaTIN
e B4 WA ARAAY Aol 1 $7HE w L0 =3 oxu)7} F7bel

o, AIZHH Al o3 8ol By gon, ASEFA=AETE Uia 718 o
Ak, 4 AR dHe] FTasHL 10429, A9 8AHTT 4 712 o

o 2 o o
32

Zstgich 137] W] 1] B¢ 38 L0154, Eax94A7F 19 S718 = 1.003
ARG FFTE AT fAEA AR 2 F7HsksleH(pd0D). (101 ) Fete]
Aol wstel FEE F JEEF fLE ook A E AGSFA s} EH2FZAE Al
g a7t gle Aotk

B )
gt BE SFYmAEE 238 30& o3t
o=

B =ae) o zulsh ash o)k ATE A
H o AR We A SR aAARY
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