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A Study on Selecting the Cardiac Arrest Priority Control Area
through the Analysis of Spatial Vulnerability and Frequent Occurrence

- Focused on the Chungbuk Area -
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Abstract

The yearly heart disease fatalities in Korea are 28 thousand people (as of 2015, Korean
Statistical Information Service) and is almost five times of the yearly car accident fatalities.
The political response efforts on flexibly arranging ambulances for the area and time
vulnerable to the cardiac arrest, expanding the distribution of the automated defibrillator, and
strengthening the regional resident cooperation system, but it is a reality to be faced with
the difficulty such as the shortage of equipment and manpower. This study is concerned with
deriving the cardiac arrest priority control area based on the spatial vulnerability analysis with
the fundamental material to enhance the possibility of the efficient resource utilization for the
emergency response to the cardiac arrest. this study aims to selecting the priority control
area through the analysis on the spatial Vulnerability and highly possible occurrences of
cardiac arrest patients.

7] 9 £ w MFR|, MYR MK, MYK| CHIX|S, MFX| SHBXY, (572N
Keywords m Cardiac Arrest, Area Vulnerable to the Cardiac Arrest, Cardiac Arrest Frequent Occurrence Area,
Cardiac Arrest Priority Control Area, Multiple Regression Analysis

I.ME 3l 71E 280 BW(2015E, AMLQISA)OZ =
WSAL AT SAPA}C] OF bHf 4ol OJETH

1. GITH|A U 2 AT FT 78(2008~2015) AlO] i AR
A0] E7ER0 NS4S, A= gt AFA] &

njo

"= EES 2018E oh=YAsle| EAS s EHEEE Y - B2OHY HYEY
* Chungbuk Research Institute
“* Chungbuk Research Institute
“** Chungbuk Research Institute
“*** Chungbuk Research Institute (corresponding author: dhgn2047@cri.re.kr)

Joumal of Korea Planning Association Vol.53 No.2 (2018) | 231


https://crossmark.crossref.org/dialog/?doi=10.17208/jkpa.2018.04.53.2.231&domain=http://kpaj.or.kr/&uri_scheme=http:&cm_version=v1.5

T e AFoICHAETRER, 2016). olo] of 3. HEN|A|
S3510] AER FOFRY 2 Ao Tiet FEA)
KQOMIR], RA=AMESY] BE e, R9FTEEE B ool AR (" )it 2ol o]
I

251 5 BN TS LF0l ZRET AU B, ¥ WHE B, HEK ST RA
Ao lio] ROk ofgige] AMshl U= sEm s
Z10] S|t WA OlEE HAIME AR Sgie 2
ol & 7= HEA SHUS A 524 gigwor mRig I8 AT 1Ee Sii Alg
g8 Flot 7IZATEA AVEA] SOl B2t x) sixjof tist 27 TSRS EEsipon
A oMy TIPY BAo] RS AR BET mZ AER SR e Zolo} ARl A
tAYe LEchke AS SRR CoE A6t Ar) BENS RSB
A4 HE FEuAoIME o] AP FHol
2. iTHe 9wy S EAR ZbE Fome] Raumizm 27k
E‘ Qi;g] LHoj‘ ‘1:]:1‘(?’]5‘ /&ng] 7H]é O]EHQ]' l C0n5|denngthesrecedentstudles |
_ o Reviewing the factors to Analyzing the national
EH%JCJ)_QI II_E,]" %LH /1\:17517(] A]‘Uo]‘X]‘ ;%Eﬁ’ 931? spatially respond to cardiac arrest patient
cardiac arrest patients v occurrence trend
A]'E:“K]Q—](g??) /1\:117517(] %1’7(]‘ ‘%‘1—@ EO‘L% 1:;-_6]‘1’_, ‘ Selecting the case study areas and ‘
_ _ _ _ diagnosing the occurrence characteristics
ATARAIRINS] F2 AEA] SRIDBE &85t ¥
— - Establish t of the Analysis Methodol
%7]_7:_1 X]Q}:/g K]ji% /,\:17516]‘_2, %7]_2:__‘1 E]‘HVS 'IE“ stablishment of the Analysis Methodology
Manipulative Definition
e EF AIA Skl (oxK=4 =513
= OOH Dox] SD{’_}E]X]»—‘E EEO]‘ E]‘ _ Spatially Vulnerable Area _¥_ Spatially
Analysis Methodol Fi t O Al
ARPE W9IEE 2008ERE] 2015E7RIO B | e ecemoumans || Anabes Methodotogy
o _ Statistics Pool
BANEES B0, ARATAGY SR wn ey ||| e e s
/I\:]lgx @'X]‘ “%1'@ X]‘E“\i“ ZOIZEE_E{ 2016]1—_:1 A]‘O] Sels-ctiono‘fmseA;:IZsislnntiirceﬁs A#;I?;S%!I'S)
patial Concentration
9] EEAHER WRAISHER d&7EHE ¢ — Deivaton of the

Derivation of the Vulnerable Area Frequent Occurrence Area

SaICE 6 AVR] FoRIo] BATRIOI QT zLs

B BAKEE SA0N ABe AR £ B

— == — Spatially Vulnerable _ _ Spatially —
Z“K]jig] %31'39’17]‘ O]X] O]"E‘ 2010% 712’\_:" Area Analysis Frequent Occurrence
= Area Analysis
= - Areas of the Concentration of
2,6097H 7];}7:“ X]‘_‘?‘LE %—06]‘93\11]‘ Single Households

=
= = _ Areas of the Concentration of
TP Wele ERAY BHE toR @
=
i

o
=

o

Frequent Occurrences
Cardiac arrest patient

=

occurrence repetitions

Hierarchy

_g__z]__‘]iq/‘\_‘oﬂ/\_} 7]‘78‘ D]/\]Z:__‘] EE"O] 7%@ %‘7:“ ]'-CR’] Areas of %;cr?mngﬁlgmmn of Analysis(GIS)

= 9 o - Areas of the Concentration of Frequent Occurrence Area
o FATE BADSIR AEsIo, ARITR]

_ [ |
QZ!Q—] /1\:117517(] QX}%—@DBE‘ %.IX]E}-C,’«]Q] A E% %]— l—OSpalially Overlapping Area
%6}04 7];}7:“-?- E]’-c,)«]g] %ﬁ]i 25(]‘ 7]——“;'«6‘]—0:" 7&7:”-?— Derivation of the Cardiac Arrest Priority Control Area
= - o= o

S O CrSSIRE Aol SHSstc

a8 1. AP A
Fig. 1. Study Conduction System

232 | T2EAZ, F53H 23 (2018)



TE R
= % = K=
B @ B R
R —
__o‘__LOEWV_._o
mO& Mmool L
_ o #r 9 o
T K 100 0
Ko< 4 B0 X
__ot ,_H@_H ﬂ_/ﬂ
+ - E o2 g
K — 2=
w“ Rp S e
% Ammo],]b
) W W) =
Br T K R %
=3 Mmmomm__lo:a
mﬂ Hobm:OE__‘o_o
RO NN o S
Ko 2 o O W o
" S 3 )
RO B I -
e A =R
Bl 2B K0 & o Mo
ujo
ofu ﬁm%
xr ~X
H mrmm
X o o
U N
o A Ho B
™ .W.ﬁmw
—_ )
3 ooz Wi
or W
B EOEME
~ X o 5
o g T T8
WK ooy X
G
G
ol
R K
< K g K
<o <
Y o H

)

_‘{

YS

O[LKmol, 2014) S&

C
233

JAZRA
o5

Qe 45
| ekt

gko

_‘{

1] RS}
VS

2016;

|

2]

8o}, 2013; A
A

o

].

gt

g

gl,

=

]_

A e k= &

, 20115
Al AEA

Ee
ACHHL

ghi5]
=

RN

=

It

]

o
Al
=
OFR QA

OlA]

, 2014).

Al

=

3|

AR 3]

I1H.
o3
1,

2]
=]

A7}
SR
Jolx]

T

=

=

0] 30~80% A=
(Reinier et al, 2006), w=QI19170} =A171(0Ong,

-4l

2011;
gollemolgs 2, 2016),

A=
M, QI7At

Al
2016).
g

O]

_‘{

YS

=

Journal of Korea Planning Association Vol.53 No.2 (2018)

ol
1
A
R}

S
Al
k=1

=]
=
=
2

2}
Ab Q7]
AER

A

].

gt

| AL

]

puss

o
o)

Sh= AEl=

o

R

=]

=
==

= Al
[ =] AT

2]

Al &

Aoz UHEUA =

O

o 4

a
==

X0
e

]
7= 20008 E=RPIA] o

1k, Cardiac Arrest)= A1&0] &

TAHYEEUADE OlojLt,

EN7F K]
| 7150] A=) A= Aol O]=A FCh.

B,

£ol =4

=T

AR (s

oo
=Ry,
Ee
A

hu

SHA

6
]
=
L

1) AIK—lxlgl ~ Ol
O

=
S

].

RIS AAASLEATS B

II. O|&2
2 KA
PEINES

AF R}

R
!
!

¢}
7



[p
pal
Tor
o
H
rlo

| - e

2011), HHSARS] WSE(Strogatz et al, 1988),
ABIAAE KQ(Tyynela et al, 2009) 9A] A1
Al 2ol Feks 7Kl Ae2 A Qrh
st AYAE]O] IS (EARL SE3ESs, +
e AFsHMs?], S8015)0] &R SRl
ME skAlo] A Q0I0IER= Hold WY A A

LS |

12
B,

M o B B> HA

>,
oL
Il
|
B
ro
)
Sinl
2
i
F
0=

=

ga S gde fi AER SEERYs
TEolaIA} ST

2. ABX| X wAFo|et ARATXIY
ExM BM
= O L T

D T= AR AR 2

=U HEEelEgd B Vel 2eh AMEAL
= (O™ 2)9F Z0] 20089 217 HojA] 2015
| 28T Hog I7IFoPt ASHH, 20161 7
& Q9 108 ¥ & AFARe= 29.980] O] ETh

... | Al the country

.....

fl

10,000

B0 8% gy 949 960 944 902 925

a8 2. M= 78R AYR 20|
Fig. 2. Cardiac Arrest Fatalities Trend
in the Nation

HERA lgaE 7HE0] 538%= 7FE A,
MER Al EEREe dddEG42%), 7

234 | T2EAZ, F53H 23 (2018)

6.1%), Az S6G.1%), 5871 S5@28%2 =2
2 =/ UERITHEEIRER, 2016). Ol Y4t
oA Hit SZE0lN lcks &R0l O]
S AREOHICE FTHSAIAIN SQEs AlAksH
11 QICt

ik
N
)
10
1]
=)
B>
0z
i3
>
>
MHo
&)
1]
0
A
r_% Pi
0=

m
rdo
o
&
=1
o
)
Da}
r_%
L)
N
or
ol
N in

©
O
il
10
e
ia}
g
i_(_l;
2
4
A
rlo
ok
12
o 100

=
>
D)
o
b
T
ljo
n(*/
fa
jikes
)
Da)
%
mﬂ:
By O}; o
g
o]
i)

Oéi

L >
e 12

pin
=

N
i
s
02
ol
E

re
X

(I8 3)ollM Hi= Hieh o] 52 20164 7
& 220989 AFA SRt dsien, ddE

CiH]

T7ES 261%% ZTF 5H(2012~2016) AlO]

A" E57+8(205%) K} 5.6% St

2,500
2,000
1,500
1,000

500

0

Fi

9

|

2,209

2012 2013 2014 2015 2016
a8 3. 55 AEX| 2t L 0|
. 3. Cardiac Arrest Patient Occurrence Trend
in Chungbuk

o od A dEd eEXke 6658010,

LAt A3 7120l W2 108FE 1€ Ao

AiFor =2 dEg it S5 A AF



BN Fopy U CHy EMS S8 4K SHBANY MY A7
A &R0l 325%7 dFAlo]l FHEEHol dem, e gEse ut BA2 @ At O)FoRle &
QRS WE &R SR = IARE9.171/ 9 9F 14HjollA] 207k =OIKl= Agke HOIT
HE)0] 7He =A LRIt AER eiRfe] HHERER 476%=, AL

AFER eRF FERIA (Hot-Spot) 2 <TI7 4)@t

20| AR99] SSFEORIEHIE0] &2 SAIY
I AH9] QT AR OR =2 |AI90

Cardiac Arrest Patient
. Occurrence Locations

Urbanization Regions

a8 4 55 78X At 2EXFE
(2012~2016)
Fig. 4. Cardiac Arrest Patient Occurrence
Locations in Chungbuk (2012~2016)

59 U =3 A HuHads AR—ES

34.9%01H, TAH37.8%)01 7V =11, AIEAl
(30.5%)7F 7ke WLt == ARl oet A

s Al Al AP SIEE2 68%, NIAIY
Al L1%2 & Aoj7h LIERY
oL Bixjol Ao ggks
g8he & 4 Utk

T2 =23 A AsRME7
Eleh, ZEWAR] ARSAIA
E S sEee AsAA
21.5%% Hit S=E(3.0) thH] 74 O]
ESt FEal BA3 A OSAE 010

o>
g
.1

>
02t
il

o

0z
g
=
A

Journal of Korea Planning Association Vol.53 No.2 (2018) |

@.8%)7} 7V =11, HEA ERQ] L3
AEEE 42 O] ESHIES 3.6%01H, 5% O]
ESHIEE TA%2 LIERITE

HER lgaE FEOME)0] 4%z 7V
al, Tkeos UWME=(79%), FE7E (2.9%), 4t
(2.1%), SSEA(1.9%) =O= LIERITE

m 24 WHE H2Y

1. ZEH Ho)

= ool AER EETRINce AER S
o WAKsHol ot HETRPE QTEs BT
19 XjolH, AER et SlVEsde 7190

_‘_){t
12
0%
ro

1
s
S
=)
>
)
-
>~

A LR A1o]
S} ChaE

i HE rr

Da)

Rk

<

0= [T

oL ox 0

o oy
m

2 ru

o=

]

2
10
[of
Ol
32
)

QA B A
o] 7hs 4ol
b} Chstol

MR S S0 F2vE FIo BAS 9l
WER theeels Bust AueiTs nEEl &
127]19] Q17 ARSI EARES wEsIe

1 E &R AT uelo SASRI0a

235



o]
pal
Tor
o
[
rlo

| - e

SREE Ol (Ede @], 2013), Q10
(Reinier, K. et al, 20065 Ong, M. E. et al,
2011), AsFERKESShl 0lah4(Strogatz, D. S.
et al, 1988; Tyynela, P. et al, 2009; ZZI,
2016), 1917F(Reinier, K. et al, 20000& AS
AR = AEsICt

o9t A E7] WAAPL M SQskl Fo
X7 FECFE)oleks &8 Adslo] HiARPt
= MR, J8ld ZSFHORE) S Hs

1. A8E 24X |7
Table 1. Selected Analysis Indicators

Dependent
Variable

Independent Variable
(Precedent Study)
Number of females
Number of elderly people
Number of low-educated
people (primary or lower
school)
Number of single
households
Number of unmarried
people
Number of apartments
Number of detached houses
Number of old buildings
Number of cardiac arrest
patient occurrence
repetitions
* The number of low-educated people (primary or lower
school) and the number of old buildings are replaced by

the data for 2010 due to the limitation to the data
integration based on the census output area for 2015.

Remark

Census

Cardiac
output

arrest patient
occurrences
(2010)*

area unit
data for
2010
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Table 2. Multiple regression analysis result
Dependent Variable Independent Variable Std. Error 8 t Sig.  |Tolerance
Number of single households .001 .054 4.224 .000 .543
Number of females .006 -.002 -.087 931 201
Number of cardiac arr.e.st patient 026 784 64.446 000 610
Cardiac arrest patient Numb:(;a;:‘lez:ie;ef:at;telgns |
occurrences - peopie .001 .002 .098 922 174
(2010) (primary or lower school)
Number of unmarried people .000 .014 1.140 .255 .630
Number of apartments .001 .087 5.092 .000 311
Number of detached houses .001 .155 4.190 .000 .101
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