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Abstract

In December 2022, as the "Emergency Medical Services Act, was enacted to install AED (Automated External
Defibrillators) with more than 500 households, it is time to analyze dangerous complexes considering the
number of floors and households to improve the survival rate of high-rise residents APT (Apartment). Therefore,
this study aims to suggest a system-wide improvement plan to improve the service response of OHCA (Out of
Hospital Cardiac Arrest) patients by conducting a risk assessment through spatial clustering and correlation
analysis reflecting the number of floors and households of APT. As a result of the study, 6.9 AED were installed
per 10,000 people, 4.2 AED available 24 hours a day, and 2.9 AED available to the rest of the population except
for the AED installed in APT. Based on the current status of households and floors in Daegu metropolitan city,
AED vulnerability analysis of OHCA patients showed that three districts needed to re-adjust the space layout for
new installation and re-installation of AED.
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1LME

= 2TE]d (KDCA: Korea Disease Control and
Prevention Agency) Ao W= 20219 4=E ek A
a2 QI 109 g AAE 61.5, =B 44.078
© 2 2011 49.8of| A 2021 61.5% 0 & °F 11.7%7} Z7}
SFAL 21 7] A APl & 2915 AAlsHE Ao R
UEHHATHKDCA, 2023). A48 5 T4 1887] 24 (21
T+ 107HE ) BRIE-S 20124 55375014 20224 68.37H2
2 AEA 0 g F7lelel o, 2022 1197-g )7t ol$3t &
AAAFA] BAF oF 35,018T F AEAF= 2,731, AEES
7.8%= et thA) 9] 79 S d Al 1,264 5 A
ZAE 2 B8 H]8-2 9.0%R 11 1|82 oj 73] yhe Hol
THKDCA, 2023).

TR BRpe] EE2 SEO 50%, 7=l 30%,
9~11-0ll 10%, 12+-0]] 2~5%= Fad}= BHA, AR &
A & 12 ool AMlEo] o] FolHE wf AEE 90%71A]
DA 7Hd7] wiaoll AR WA 27] 3~5+ ofujol] Al
2<% (CPR: Cardio Pulmonary Resuscitation) A A]= mjj-$-
ZQ35fch(Dane et al., 2000; Cummins et al., 1991). =, A4
Z] A} o] QlojAl AED (Automated External Defibrillator)2]
RFE-2 A1) AL 9P A, BEer) o] 7} 1ol
D2 ] Sk R B8] & AeolH AED
T =ole= Ao o F2ARI g oz AAfskaL glem
OHCA (Out of Hospital Cardiac Arrest) EA}2] AED R}0|
AEES =9] Ao 2 e tH(Tierney et al., 2018; Kwon
et al., 2016).

OHCA WY o] $ HEE 2 floliile 5384
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Al ot A= #A] SOl o] TP E .77 AL
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R A g0l 2 992 20185 2023714 6 351 2] E-GEN AED A= -2 &7]-55}th Tables 1
7t E-GENoJ| A Al g5H= AED #A22 =38}k E-GEN  and 29] 20219 E-GEN AED Y2+ COVID-19 A]7]o] &y
AED+= i 734 B2 S A7)0l AED A=E 8] EES A ghot i ol A Allskirk

Table 1. AED installation status and demographics by Daegu metropolitan city by year

(cil?:ltsi;iﬁcatiofu-cun Nam-gu | Jung-gu Dflglfleo Dalgss:)lng- Dong-gu | Buk-gu | Seo-gu Sus;(:ng- Total
E-GEN 58 46 236 145 139 169 111 163 1,067
2018 | Emergency 85 50 220 149 122 180 105 190 1,101
statistics
E-GEN 55 28 183 119 96 144 17 201 843
2019 E;fé%gggy 89 60 264 212 167 224 110 208 1,334
E-GEN 66 47 250 193 191 224 63 160 1,194
2020 Eg;ﬁ%flggy 126 103 392 259 228 301 139 272 1,820
2021 E‘S“t‘aetrlfgrc‘gy 147 128 418 277 275 329 146 316 2,036
2022 | E-GEN 87 72 293 199 209 249 53 198 1,360
2023 | E-GEN 106 84 330 333 213 289 52 233 1,640
65 years or older 34,187 | 15928 | 80,646 | 33,080 | 67,439 | 64,054 | 38587 | 66,564 | 333,930
65 years or older (%) | 242 19.9 15.0 12.6 19.9 14.9 223 16.2
Number of households| 76,582 | 39,111 | 235303 | 107,965 | 155,865 | 187,494 | 235303 | 170,870 | 1,037,623
2021.12.31 Population| 143,175 | 74,791 | 544926 | 262451 | 341436 | 437,008 | 164,528 | 417,097 | 2,385412
2023.01.31 Population| 141,519 | 81,015 | 537,140 | 263,136 | 339,236 | 430,056 | 159420 | 411,330 | 2,362,880

Table 2. APT AED installation status and detailed subcategories in Daegu (2020-2023)

Gu-Gun Nam-gu Jung-gu Dalseo-gu |Dalseong-gun| Dong-gu Buk-gu Seo-gu Suseong-gu
AED Year |20 | 222320 (22 (232022232022 |23{20|22|23(20(22|23|20(22(23]20(22/|23
Number| 66 | 87 |106| 47 | 72 | 84 |2501293|330{193[199|333|191|209(213|224|249|289| 63 | 53 | 52 |160|198|233
24h 9 45114 37 1120 205|100 245 90 1211131 170] 15 12|75 155
24h in AED (%) | 14 42 130 44 | 48 62 | 52 74 | 47 57 | 58 59 | 24 23 | 47 67
APT 6 | 15120 |10 | 13|17 |109]134|136| 84 [ 100|115/ 69 | 90 | 89 | 98 [124|125| 8 | 4 | 4 |76 | 70 | 76
o 9 13 87 78 69 90 2 57
Number [5ro
301~
of 9 4 15 18 19 17 1 8
499
households 300
1 0 3 0 1 3 1 1
under
APTin AED (%) 9 19 21 20 | 44 41 | 44 35136 42 | 44 43113 8 | 48 33
APT in 24h (%) 44 46 66 47 74 74 33 49
Administrative 22 20
welfarecenter | 12| 8 |14 1 | 7 [ 11|17 |20 104 5[0 (21122]0|1[3]5]4[5|2]0
17) (14)
(24h)
Publichealth | o | 5 |5 | |11 |2]2]3 /18 14|90 0223001 ]2]4]3
center
Subway 1501515116 15|15|30|30(27|10[10|10|26 (24|24 16|16 |15|5 | 5| 4| 3 |28|28
ground train
School24h) | 21 | 33 é;) 99 (132) 57| 81 (12091) 26 | 40 ?95) 24|29 (373) 57| 67 (gg) 2| 24 (252) 34| 46 (fg)
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Table 2= COVID-19 -3 A]7] (2020, 2022, 2023)2] T
Al AED AX@3; 9 AlEFolct APT o|e]o] 3-37]% (24
AIZEINR), B, Z|ehE (A1), St (24417F 7Rl o
3H AED 7] @8l S AISH3ICE AED A= nijd
3] Z7FetR o FEAIAR] B, A EAME = 2O
Al~6A])ol| FE| L oFZE, L, F Y- ]88
97} gk 244171 3659 0] 83 4= 9l
ThA L 2238 2 1770 (77%), S0 203 = 14
ThE ol vlsiA] i o2 =9k
B, FHERAEE ofZh F, 37l o] 88 = 3l
T} AED ©|5:A]4 APT9} 116} A, HYntE, HFPL (F3),
ASAE OFH, S AAgo] tha Eokoy 4%
APT®] 79 247k o] g-0] Algte= A0 2 RAFEIC &
T APTE] 79 2T} 352 OA~ISAIZER], BA 4= 24]
~23A|7HA], DA OAI~IBAIZHA], S OA~13A]7HA] 24
o}h Ao &2 ZAEQICE 1B 2 B AF40] AED AHE-7H

AZHE Aol QIASEAL ofZ2]|A 0] (Application)
?‘{P AAIE 71 o5 gelstolof ghth Frtd|olE £
3} E-GEN A2} AA| AH87H o 57} T2 A A
7o ZHgte] gt A12]7} wrof #A)] A2 AED
off thgt M2 AP Ak 2o & el

i
ol FO"

ol

> 1x e off
it i,

it

3.2 APT MICHE AED Ax[ig
=l APT AED AX|of 23t 274 AFd> 2012 89 59

o] %, Fgmrolmoll ¥t WM&, Al4729] 204 S00AI o)/
O] APTE= 18] A4 8547] & AHades & 4 3l
= & A7 2 Aok kAL s AskaL Itk (Ministry of
Health and Welfare, 2024). 4994 tf o]3}= A7) o517} 1o
™ 1,000Af o]4fof] 24 1tful Ax|elo = 2 A7} =
A gkot ofofl tigt ZHAeRS 918l APT T Al
= T 2ol thgh A A1 o] gt Aok

A A9 Z|E APT AlSAba ol w2 253 o)/, 1,0004]
o L] kx| S7P7F EdTh At 571 2 5429 115
3} H]&o] 3ton AEDO] Te]AHEA: A o] whE AED A
A7 A W 2 4A 2] = 2 460me]l Tt olof]
At 313 APT OHCA 249 AED 4 W &8 34
< 918l 71& APT AED 2] 71789 AT} A8 2] =9
o] F aslrt= A& ERIg 4= qlrk

Table 3 th7tA] APT &3} (2023.04) 2 E-GEN AED
(2023.01)°] A= E 28, 7 -8 APT 9 AED X &%t
ofl Tk 100A|TH T+, At -2 E*lﬁ}ﬂ 3004t o]/, 500
Aleh o)l tigt APT AED @<tof| et AliE-Folch A4
20 2 5004 o]stoll A AED éjjzlz%% A 23FATE 300
Alcholl A S00AIH Akole] AED A2l APT ©A]4=o] H]sf|
A2 HlFo] =2 A é o = QUek B 2A, A A
300Ae o4 o5 dA] Aol AldE 79 OHCA $H4te]
AED A|-57HA A4 Ado] 3F4dE|o] OHCA #Ato] gEE-0]

AP 4 9l Aol o = ek

Table 3. Apartment housing status and E-GEN AED installation subcategories in Daegu

Division 1~99 100~299 300~499 500 over Total
Nam-gu Complex number 88 20 15 8 130
Apartment complex p
Number of households 2,750 3,557 6,063 5,136 17,506
EA%IIE)N Complex number 1 9 9 19
installation Number of households 150 6,497 6,111 12,758
J Division 1~99 100~299 300~499 500 over Total
ung-gu
Apartment Complex number 49 17 9 14 89
complex Number of households 1,652 3,048 3,938 12,188 20,826
E/‘\%%N Complex number 4 13 17
installation Number of households 3,819 14,725 18,544
S Division 1~99 100~299 300~499 500 over Total
€0-gu
Apartment Complex number 31 20 6 9 66
complex Number of households 1,745 3,294 2,390 10,041 17,470
E/-%?E]IE)N Complex number 1 1 2 4
installation Number of households 234 335 3,818 3,818
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Division 1~99 100~299 300~499 500 over Total
Dong-gu Complex number 81 62 e 63 249
Apartment complex P
Number of households 4,152 11,510 17,681 52,159 85,502
EA%]IE)N Complex number 1 19 69 89
installation Number of households 178 8,085 61,043 69,043
Division 1~99 100~299 300~499 500 over Total
Buk-gu Complex number 31 60 97 188
Apartment complex
Number of households 7,526 24237 82,722 114,485
E/-\(]}E]]E)N Complex number 1 2 17 90 110
installation Number of households 12 492 6,684 76,642 83,830
Division 1~99 100~299 300~499 500 over Total
Dalseo-gu
Apartment complex Complex number 179 57 57 118 411
Number of households 5,230 11,535 23,143 118,623 158,531
EA%]]E)N Complex number 3 15 87 105
installation Number of households 875 6,129 103,106 110,110
Division 1~99 100~299 300~499 500 over Total
Dalseong-gun
Apartment complex Complex number 9 23 28 81 141
Number of households 583 5,004 11,021 69,415 86,023
EI_X(]}EI;:)N Complex number 18 78 96
installation Number of households 7,223 66,659 73,882
Division 1~99 100~299 300~499 500 over Total
Suseong-gu
Apartment complex Complex number 58 117 61 64 300
Number of households 3231 23,205 25,100 53,499 105,035
EA%}IE)N Complex number 1 8 65 74
installation Number of households 299 3,164 59,690 63,153
3.3 17 1O HEk AED A%|515} = L6707 = =AREIQIAL QI 1R i 7= 6.97]= =4}
A3 HEAF O] A 2] Z2AR]Y 5004 o]AF APT 0]9,]_,] ZQith 0] & 24A17F AFRE 4= Q)= AED 7|42 $Hakshd
Aol A= oFZFoIL} A Al7bo] OHCA $7} wge] 7 990702 ZAVEGLT, o] 2 15k W AL§ 7153+ AED 7j4
235+ AED tf-g-0] o8¢ 119 715410 2 2peko]| Tt 4 2 ghbshH 42702 AR QI o] & 2 -t A A2t

ko, ofZk} A Ak o] AED o8- 71Hs 3t

T, 71 Rl et deke FUgRE 2Ee
ZAFo] ATk olof| A AED % 7)49%] APT
]A T H]EH gare 2 AA 49 92 A
= Q1 19k Hgk ’HZ]‘:H 5 A 24413t
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Table 4. Comparison of AED installation status per 10,000 population for 24 hours in Daegu

Division Population Entire AED Per 10£%(]))people 24-Hour AED Per 10£%%peop le
Nam-gu 141,519 106 7.5 45 32
Jung-gu 80,199 84 10.5 37 4.6
Dalseo-gu 536,989 330 6.2 205 3.8
Dalseong-gun 263,162 333 12.7 245 9.3
Dong-gu 339,530 213 6.3 121 3.6
Buk-gu 430,912 289 6.5 170 39
Seo-gu 159,827 52 6.7 12 0.8
Suseong-gu 411,553 233 5.7 155 3.8
Total 2,363,691 1,640 6.9 990 4.2

Table 5. Comparison of AED installation status of APT and other AEDs per 10,000 population

Division APT AED APT APT Per 10,000 | Out of APT | Qut of APT | Per 10,000
AED generation | population | people AED AED population | people AED
Nam-gu 20 12,758 23,602 8.5 25 117,917 2.1
Jung-gu 17 18,544 36,532 4.7 20 43,667 4.6
Dalseo-gu 136 110,110 249,950 5.4 69 287,039 24
Dalseong-gun 115 73,882 171,406 6.7 130 91,756 14.2
Dong-gu 89 69,306 147,622 6.0 32 191,908 1.7
Buk-gu 125 83,830 187,779 6.7 45 243,133 1.9
Seo-gu 4 3,818 7,521 53 8 152,306 0.5
Suseong-gu 76 63,153 151,567 5.0 79 259,986 3.0
Total 582 435,401 975,979 6.0 408 1,387,712 2.9
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Fig. 1. Analysis of the number of AED installations and
APT operating 24 hours a day
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Table 6. Regression analysis on the number of 24-hour AED installations and APT

Regression analysis statistics

- Multiple correlation : 0938069025

- Coefficient of determination : 0.879973495

- Adjusted coefficient of determination : 0.859969078
- Standard error : 31.82850464

- Number of observations : 8

Variance analysis

Division Degree of freedom . Sum of squares

Regression 1 4456308

Residuals 6 6078 32 i
Total 7 506415

F ratio

Square mean

Significant F
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A: Relationship between the number of 24-hour AED
installations and 500 household APT (2023 E-GEN)

B: Relationship between the number of 24-hour AED
installations and 300 household APT (2023 E-GEN)

100 150 200 250 300

24 — hour AED

=
w
=]

¥=0.3955x+2.805
Ri=0.8511

Dalseong-gun
*

AED for aver 300 households

24 — hour AED

Fig. 2. APT AED installation rate operating 24 hours a day by household

Table 7. Comparison of E-GEN AED 300 and 500 households according to APT status in Daegu

Division Over 500 households | Over 300 households Increase
APT Complex number 454 733 279
(Data.gokr) Number of households 403,783 537,356 133,573
E-GEN Complex number 413 504 91
AED installation Number of households 391,794 433,161 41,367

A: Status of APTs in 2022 and 119 safety center radius 1 km
(3 districts)

B: Status of APTs with more than 300 households in 2022
(3 districts)

Fig. 3. 119 Safety center 1 km radius and the status of APT with more than 300 households (3 districts)
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Table 8. Survival rate using the correlation table between the number of households and the number of floors (3 districts)

Correlation table between number of households and number of floors (3 districts)

s Number of | rvival | 1| 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 |1000|1100|1200]1300 1400 1500 | ApT
of floors rate (%) | 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000|1100 1200/ 1300|1400 1500|5000 | Sum
1 5 42 oj1rj0,14,0}1}0}1,0,0|0]0|0|0]|O0]|O0]4
6 10 34 ojojo,0,0}0}0]0,0,0|O0]O0O|]O0O|0]O0]|O0]O
10 15 2.6 ojojoy13}2}2}0,0,0|0]0|0|0]O0]O0]38
15 20 175 0|00 |3 3 |10]11] 43|33 1 210 |1 |0 |44
20 25 0.9 0|0 1|58 |2]3 1 412,000/ 1]0]28
25 30 0 ojo0;0| 16| 1|54, 4,2|0]0/|0|0] 0] 1|24
30 35 0 0] 0] 0|1 rjoj1|2]0}]21]0 1 0] 00| 0] 8
35 40 0 0 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 4
40 45 0 O] 0] 0|0 |0]O0]O0]O0]1 10|00 1]0]0]3
45 50 0 0] 000 0|0 O0]1 00,0, 0|00/ O0]|O0]1
50 55 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
55 60 0 ojojoyo0o,0f{o0j0|1,0]0]0]0|0,0]0]O0]|1

Sum 0 1 1 12 121 |16 | 22|16 |12 ] 9 7 2 2 1 3 1 | 126
15 Floor or higher 0 0 1 10 18 | 1312015121 9 7 2 2 1 3 1 | 114
20 Floor or higher 0] 0|1 15 3 mj9j6 |41 O | 1|2 |1]70
25 Floor or higher o002 |7 1 10 5 2 1 0 1 1 1 | 42
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0 v

A: Comparison of APT cluster analysis
in 2022 and over 15 floors (blue) APT
in 2023

B: Comparison of APT cluster analysis
in 2022 and over 25 floors (blue) APT
in 2023

C: Comparison of APT cluster analysis
in 2022 over 25 floors (blue) APT and
over 15 floors APT

Fig. 4. Cluster analysis results for distribution by number of floors of APT (Suseong-gu)
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A: Jung-gu APT cluster and AED
installation status

B: Nam-gu APT cluster and AED
installation status

C: Suseong-gu APT cluster and AED
installation status

Fig. 5. Apartment complex cluster analysis and AED installation status
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