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Spatial Distribution of Underserved Emergency Medical Service Areas and
Their Residents’ Attributes

-Focusing on Chungnam Province
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Abstract

This study aims to select and analyze Underserved Emergency Medical Service Areas in
Chungnam, and to examine which group of people are living there. Network dataset is based
on service facilities, road networks, population and attributes of households. As a
methodology, Network Analysis of Geographic Information System (GIS) is applied. First, as for
the range of ambulance arrival within five minutes, 7.4% of the entire land and 49.3% of
population seem to receive the service. Thus, 50.7% of people live in UEMSAs. Second,
analyses of UEMSAs in terms of their residents’ attributes show that Gyeryong-si and
Geumsan-gun have the lowest level of emergency medical services. In addition, rural areas
and the areas of sparse or decreasing population are more underserved. Third, the people in
UEMSAs are mostly the elderly of single-person household. Special care system for them and
appropriate policies are required to improve the quality of service. In conclusion, the gap in
receiving the services is substantially large across regions and classes, reflecting various
regional characteristics of Chungnam. UEMSAs should be considered with a priority as a place
for the establishment of additional public medical facilities. Supplying appropriate medical
service leads to maintenance of human rights.
7/ § £ = SaQRMH|L, SEQRMHIA FHAKY, SHEE K2|FEAIAH HE/JT 24

s

Keywords = Emergency medical service, Underserved emergency medical service areas,
Chungnam Province, GIS, Network analysis

I.M 2 019] 7|tto] Bl Zof thist B 9A] EORKIAL
ULt JElal Hde =ve) ZEHo, HHds

1. M| =X ARIAS] AIZE RO 71EFQl Aalolt). 35,
Sadse U gy AlEH Zo, o &

=} A10] Eloj st TAlo] =0k sier, Q88 AKIEle] =7k 19958 SRAEH'E Al

rEE

£ =22 FHUTH 015HE MYUN =00 4o W HNES 3 SIOUR DY LYY R0l A
oR WEH BN 80| ALES T YL

** Chungnam Institute (Jhlm@cnl.re.kr)
*** Korea National University of Education (Correponding author: parkwaiting@naver.com)

Journal of Korea Planning Association Vol51 No.l (2016) | 63


https://crossmark.crossref.org/dialog/?doi=10.17208/jkpa.2016.02.51.1.63&domain=kpaj.or.kr&uri_scheme=http:&cm_version=v1.5

oe
A
ofet

=
21
rgt

FoiRen, 2000d ME @79 SRR

of At ZH'E AFCE ARHHNE &

S I =HE Aol ot
(@]

vkt o Aeke ¢ X

Pa

e

]

I
©

0

ok
e
s}
o
w
0z

N La)
Hl:rurﬂojh

i
Oy
Pal
i)
Pal
15,
N
3
R
mu o
%
QL
=1
30
o
=)

A
ol
=
£l
z
=
ol
©
2
i
olo
il
S
~

r

0 Ho
E

iy
me i

«
i
o
&
0=
A
i
4>
<)
N

2
(5

olo ol

ol
10
B
r,
g
v
50
B
K
3 H
ol
!
B
IS}
I
‘gl‘

ol ol
4
)
sy
9,
ju
N
rlo
‘ol
)
B -
0=
r
=)
i}
2,
SRl
.
O (I
b

s

]_

A=)
Dal
N
Pal
A
e
0=
2
0

[0
oj
10
g
e
(:‘:1
1

- 5
A
2
il
ol

=)
o

)
2
ro
<8}
i
N
o
ko)

¢

0z
o

1997

~—

L

o
50’
ol
S

ST
ok

i EU

10

il

o

=9

b

—_

_‘>:

il

I

DaNes
jze)
=
mj
>~ O
o <o}
o
o
=}
N
=)

- |

B
me o
o)
oo

OH—‘ FHI
e
-1
e}
Ol
AL
i)
)
0z
Ra)
N\
o
of
[0
H1
rr
0

jxe)
(B
e
J
ok
i
Pal
m 1@
5
o
4
o oe
i
4> g
Pal

olo
ol
16
1
o
=
[
ﬂi
N,
o
o o
2o
i

T R
i

i—‘:
&
=

T ® o
of
2
i
g
©
o
=t
]
M 9o
m o
i
it
(i
>
N =)
=
oo =2 o o

ot ¢
il
1
it
)
0z
i
@ 5
1

A& ALk
AEo=z Fhdstior &
= G7ENE JATHYFEE, 2015).D OHSt OlfF

AN

SEHEE SH2RE X9t oGAH]

ﬁd
2

0X

L 0P
il
=)
I
H1
it
i
=)
N
1
gl:r
>~
0.

o~

Ol
4L
AL
>
jie]
ELE
IE
l
rd
b
H1

%vr olcr}l rl
il
40

ol

52

ro

1

ra

e

Qﬂ

O,
il

IGAN A SEERe &

Do) SRREAA, ARG, o 5 Al
AEIHE e BRio] 9k

ARIOIA SHlEAI~e] BZd AEE
Q) ARE FE6] EAske Z10] Hasitie
HolA o]0 ALk

B a7 ettt SE2RAIEe] B2t ol
LE AblA ks d99 24 Aks "ol 85
AGAHIA FOKY =EE S8l SEATAHIA
dekg et 98 IARGE 288 + fle A

oLt FAEcs: SAE A At 20144

i

64 | T=REAE, A513 1% (2016)

SEHE SEEA 2 W5 AesS 101
HEHARAS Sal 3R, S58AHIL #
AN

A2 RINEAS

1 T HUuL oY

©
%

= oio >
= E 1R
>
g5 g h
0
olo
ool ¥
FMJ_L,F:]
o =
mloﬁﬂ@ml
ML IE % =
4 = A
F:l i.lR
Pal 12 ya
ral, ﬁ}-ﬂ
el
o M\ TE
TN,
I'_IRN:%
B X
7 12 19 Mo

‘_4

ﬂ[j‘
)
o
i
ot
H1
o

A=} A
= 983

=

i
jus)
—==1

2 &

30 At i ok
0
4

il
il
)
ol
i~
([
i)
~
%ﬂ
i
5
o

33

Aol Afolct,

YRl SEY8AI4, O, =28 59
T2 0|80t SEYSAIA Aae 20151 482
ISHOSME SFISAA FFRIEE
= 20108 BAES QMM A
FSR Ages 20148 ERUETEOA &
1519 g FARE ol8alRitt 1
E S0 SFEASAIANG T £QA

=
F 71E 27IEDBAE HESL

L=

0o

N
A
o
0o,

]_

=
gl
Pal
il

i

Pa

]_

olo

]_

ral
-3
o1
e

\

;

)

=

i
T
o
ral

)
il

2014

ol

Wy ooz

:
p
i
il
o)
2 g
A%/
i

i
o g

T4y
5

%
ol
_>L
rr
2o
ot
13
" 5
=
olo
I
15
fu
z
=)

[ >
(IS
jise
10
154
pa)
0o
1z Hﬂi
it

©
rr
ojo
ol
10
fu
>,
fl

uﬁ i
¢

0z
o

49
ol
T
rr
s
pas)
>
e
1©
)
4w
o
H1
15
o]}
Q
o))
A
olo
ol
e}

SAIA HIOMRE, SAEOE 108, 168, 208



g3o|=AHI2 FoX|Ye| B2

it
HI
el
b
olo
IH
rigk
A
nx
0=
Am
0x
of
of
e
18
o
o
1}
I[o]
Hu

AHIAES R SeiRith. T2l 2AJ9] ST

SAE A HoEIE E&si3ien,

S sigdATel WEo] A~ Sieise)
50%01&J0[H “ARIZAAIA(FERIS), 50%EEHOIH

11 Mk, BAE 998l Network DatasetE 75
71 O1aYAQ] AElolA] SRAITA
e SHISAHIL FEIKOt T
A ok FomGoR FHisty] flaiAloltt.

oh, Al FOKIOlY] B2E HAIZ SIsA]
ArcGIS10.2.29] Network analysis-Service area
analysis& Ol23IL]L HEYH H4e A8 |
ElgRle] IrHHolEo] tifet Mol Bes A8
510 WEY, AR, A S0 o18Ha A
Ll UEYH FEe Lo PA7 F950] e
W, T=W0 2% e EE IRHoL 25
2 onfslal gde o 7] =20t

AEIA AY B4 HEYE B4V &5 oht

Spatial Data

Block Group
Emergency Medical Spatial Analyst
Facility Service Area
Temporal Data I
Non Service Area

Road(Max Speed)
Patient(2014.1~12)

Geocoding

Emergency Medical
Facility
Patient

5, 10, 15, 20Minutes
Overay

Figure 1. Analysis Framework

a2 gEE g8EE =0
ol oA e H Suds A dF A

Bt JEHREAE A

Alsilen, 1 Feulgs FERY FEolA oA

Figure 2. The example of the analysis on
service areas

ggst Aol UEIIT Aol weirh olsid
Qe HSAIE tOR B8 SFolEAHIA
O WA O B2 HA SFATAHIAY)
SOUYEY BFEUES sl SFlRAN

A0 FIHE ARp) mje 25 9] &
22(2005)= Location-Allocation Model& 0]
SBYE AHIAS F RS FY EXg

HRL-ZAAQ0TS FAIAQ] 20061

h
o gp
¥2 ol g
0

i
ral,
it

Journal of Korea Planning Association Vol51 No.l (2016) | 65



=
21
rgt

7 sk 2580 119 75 3 ARE 28
5l0d, SFOITAHIA AAS AlZTH E
AELde et F5U-EES2012)=  GIS
HERH EA4g g8610] AFAIY S398AHIA
Flomols s
AR APEslon, olg £&57ks ddsi F
OFR9]  LEE9]
(2012)%= GISE &8dlo]
SN =) k
£ 12719 ddss 2ol AU
Akl UAUEL SHAICE
AT ARNE  AHEM  Charnes,
Storbeck(1980)2 AldUAIZEE &8sl Z|
AREHLIZE AShE He] oA @& SHok= 8
FoSAHI20 tiele] 7124ERX2a 5]
QIOF LE=0] BABIA0E Forkuo, Jonathan(2013)
£ B @40t 3Us B87H0] GIS HEYE &
Mg ggalo] 7Rt skl thst s 2Is
USAHIAE F&shl 08 E8% JEMg T
SHotALL.

olfgt Aot HinsHH,
Ze Aoldo] AUk A, AFTHAR
A AAATE= o] B ZAIE T
S59 =H5H- 5
2 A= SRR S8YEe 1 9
T2 P Adfsto] BASIC Joia 249 &
A o] G, S8Hs ©97E ofd SAENA
FJote F4 ST AT HRIE s
SAES FEET YA 5008 A= FJt
SHUTE 3187702 FATEE Al
1l R, SHSAPN SHE; ASEERK
A

ot

e
i
7
o
)
o)
il
g
1z
ra S
>
N L%Lo
0
0E o
= oo % oo
oo 2 B

P
Rl

NE A7) Mg SRS 0)8a 2ol sl
2xj0] PUEol AZ9S U1 Leke 4 At

=H, BAAE SHoAE 20149 SEHT0IA]

<2
»

r2EAZ, X513 13 (2016)

Ol Al 201449 7547549)
(SR BITE 71998
g)h5lo], AA| J7PE Hi B4

K=}
=
&, 7IE Qo RoPHOl ULk & % ks

SFUA BERIR

K255 (Geocodin

o
ol
oo
ol
{O
!
>
=4
>
i
e
AL 1y
=y
ME o
I
O
£z
o
D~
oo N

u
[0
d

s}

o
ol
:

& g &
it 10 00 MI
X ool R
> x o
o, I >
GNP
oy 0

il
oy
w0 HAr
i) <0}
o OET o
o [ r

i o

0 rg {
1
t% rr
Ly
%
_IE
rht
AW
=
o)
Ir
2o
001'
re
2

o7k Qlom, RAUHLE ST HAl AeAla
E XTH(Geocoding)sl0] GISAZEA]
FFANE EESIICR= HolA AZES AIE0IH,

|
=
23] MEEE Y 4 UICH FErE

Z
o
o
%

olo
Il
o)
Hu
2,
g
ol
%

B0l mE s8R 859

SV <& DollA] B Hieh o] 20139 7IE
=

AASHABAE, A9gH=/ ez EF7E1
QUCL0]5]94, 2004)

SASTATAES] 20149 SEAS7IE X
dH ARE 280l SR U Sa2lsAlae)
A BES HE (O8 3t Z20] #Ys859s
AIE] 1714, RISSECBAE 714, A9eEs

713 13142 £ 197040 EEEo] At
H O10] thaK|g0) EEUT QIEAI7IA

s



SEQURMH|IA FAX RO MY FEo} SEHAEY §'9: SHIASE FH=

Tl A9SHISAE Ja, A9SHLISAE
1744, AogasrIR 3Va= & 487147
EiEshL ULk EXY SFARAIES] 49 Y

gt Ade 21kmzE A
om, 7k 9 X2 JoER o] fIXISH Al
ARA 176km Aol ATk KT SH2GAIE 1. SEEMH|A Y E4

=0] Al-e] SRR 5, Jol RISl UeH

I |
ali

hell}
=1

=
0lo
10
Hu
x
o
[>
i
19
A
10
H
1z

’

Table 1. The Number of Emergency Medical 1= (& 2, (78 49} Zr]
Service Centers(EMSC) and Emergency
Medical Service Facilities(EMSF)
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Kybeokng 37 1 0 o | 27 | 137 | 436 Table 2. Regions in Chungcheongnam-do Benefited
d from EMS

Kyeong | 4q 1 0 | 6 | 33 |120| 499
nam

Classification Smin 10min | 15min | 20min

Jeju 7 1 0 4 2 [ 118 | 161

— Area(%) 74 34.8 69.9 89.2
* Source: Chung-ang EMSC, 2014, 2013 EMS Statistics

population(%) 493 73.3 90.1 95.7

Households(%) 485 72.5 89.8 95.7
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Figure 4. Regions Benefited from EMS
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Table 3. Regional UEMSAs (City, County)

(5min, 10min)

S5min Arrival 10min Arrival

Classificati Range Range
[ [ o [ e | o
Gyeryong | 100.0 [ 100.0 87.6 721
Gongju 96.6 51.3 76.9 357
Geumsan | 100.0 | 100.0 975 100.0
Nonsan 92.0 57.1 57.0 20.2
Dangjin 93.7 74.6 60.3 333
Boryeong 93.9 534 70.6 314
Buyeo 935 62.8 66.4 384
Seosan 91.2 48.0 62.5 24.9
Seocheon 93.8 79.5 78.6 449
Asan 90.1 489 46.1 117
Yeongi 99.5 100.0 839 92.8
Yesan 91.9 58.0 58.1 31.2
Cheonan 78.6 21.3 40.8 47
Cyg‘j]gg 907 | 690 | 505 38.1
Taean 94.7 66.9 76.1 483
s:%?% 879 | 482 | 514 258
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Table 4. Regional UEMSAs (City, County)
(15min, 20min)

ZioE BN AR B5E0] EX)

b He
15min Arrival 20min Arrival
Classificati Range Range = gX90 4% WA 81.8%, Q179 59.9%=
on Area | Populati | Area | Populati
© | on | % | on) T A
Gyeryong 50.1 111 0.0 0.0 )
Gongju 320 132 50 35 Table 5. Regional UEMSAs (Eup, Myeon, Dong)
Geumsan 735 86.5 40.5 63.5 Smin Arrival 10min Arrival
Nonsan | 200 5.7 35 06 Classific Range Range
m ation Popula Popula
BDanngn igg 197.37 122 2(2) Area(%) tion(%) Area(%) tion(%)
oryeong ' : : : Eup 81.8 59.9 45.1 251
Buyeo 23.9 104 14 0.8
Seosan 288 134 137 61 Myeon 97.0 94.5 718 58.0
: - - - Dong 41.3 6.8 53 1.0
SCohEEh S R 8.2 6 15min Arrival 20min Arrival
Asan 7.6 1.8 01 0.0 Classific Range Range
Yeongi 22.6 102 00 0.0 ation Popula Popula
Yesan 14.1 36 00 00 Area® | tionge | A% | tion(e
Cheonan | 14.8 09 17 01 Eup 304 119 217 838
Cy*;l#]rég 122 82 00 00 Myeon 314 195 9.2 5.5
Taean 589 376 478 305 Dong 0.7 0.2 0.2 0.1
Hong 1 15 56 42 10
seong
I3l 108 AT, 168 E89A, 208 =
E5] ABA0 A% FH AE) Fogr)me] B F ke iR 1 482 Hisst
SJEtoE olslo] MUEF Mol A e Al LERED 900], ZARI) B&K00] 8308
Rojoz HHIIOLY, 2ikee) AL WA d0%0]  HAPE E5] Aot Zg SIE 5 Itk
&L Q9] 60%01a10] OFs] AHIAE HHA] Hot
= FooloR LIERITE SR BioRE St W 3) EAQIRY SEl|EMH|A FAFXY
Z0] 45%014L, Q17C] 30%01A10] FFKGOF Lt QR SFYE FAKGe & 61 At
ERFH, SAKA} HEO STOSAHIATE FOFst 58 FHARIS] A% 108 0J6te] FEAJA] WA
RAOE TELUCL EHiCKTS] FOMHo] =2 Olf 941%, Q1+ T41%E 7F =2 FOKY vHiEss
= A0 B2 XY Edoz Qo TEWse] £ LN Utk 20T O]49] TAl= & 94t B
Bgo] deka NRAL Q= Aoz T Sol= Efolal W8 839%, Q1+ 29.8%= 7F&

HE FOAY HiSs LEMD ULk 107 =2A
719l A5 oFs] 10T olote] EAJIA THE =&
FIGAS HISS LERIDL 21em, 208t ojae] &=
7F W2 FYRY Hiss LEIL ATk

158 EEARIS] A9 o55] 108t Olgte] FA
= B Rlen,

205t oldfel Al TRE W2 FoF XY HIES

i

g

)
2ed
b
ozl
K

i
ﬂ!
2
oot
i

Journal of Korea Planning Association Vol51 No.l (2016) | 69



oe
A
ofet

Table 6. UEMSAs by Population

5min Arrival 10min Arrival
: Range Range
Population Area Popula Area Populat
(%) tion(%) (%) ion(%)
Underl00K %41 74.1 70.5 533
100K-200K 937 56.7 66.4 28.8
Over 200K 839 298 433 6.9
15min Arrival 20min Arrival
. Range Range
opuiation Area Popula Area Populat
(%) tion(%) (%) ion(%)
Under100k 35.2 205 140 103
100K-200K 304 117 104 43
Over 200K 115 11 0.9 01
LIEERAT QUCE 205 T=EARMS] A 1OUP olstel
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Table 7. UEMSAs by Population Fluctuation

5min Arrival . .
Classificat Range 10min Arrival Range
ion Area | Populati Area Populati
(%) on(%) (%) on(%)
Increase | 88.6 37.8 53.3 126
Decrease | 94.3 66.3 703 439
; Lomin Al 20min Arrival Range
Populatio Range
n Area | Populati Area Populati
(%) on(%) (%) on(%)
Increase | 21.2 39 83 15
Decrease | 33.8 17.2 11.9 7.6
70 I T=EAE, H51H 1% (2016)
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41.0%0] SHEAL HHXE 55 SHOAATAHIA
Aol|A] EAEBITE

Table 8. Attributes of EMS by Arrival Range

Population living Emergency
Classificatio in EMS %) Patlerts(2014)*
Population| % |Population| % |Ratio**
under 1 oc6993 | 493 | 30972 |410 | 36
S5mins
10mins | 1,272,635 | 733 | 49,856 | 66.1 [ 3.9
15mins | 1,565433 | 90.1 | 64,147 | 850 | 41
20mins | 1,663,186 | 957 | 70,513 | 934 | 4.2
Over 20ming 74,015 43 4,962 66 | 67
Total 1,737,201 |100.0| 75475 |1000| 43

* Source: Chungcheongnam-do(2014).

** The population ratio of patiences in the region

(The result is not included urgent care patient cases in
Yeongi-gun)
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Figure 5. EMS Areas and Urgent Care Patient
in Emergency (Up: 5mins, Bottom: 10mins)
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Table 9. Attributes of EMS by Eup, Myeon, Dong

Classificati Total Emergency Patients(2014)*
on Population | Population % Ratio**
Dong 463,883 25,683 340 37
Myeon 588,173 31,721 420 54
Eup 685,145 18,071 239 39
Total 1,737,201 75475 100.0 43

* Source: Chungcheongnam-do(2014).

** The population ratio of patiences in the region

(The result is not included urgent care patient cases in
Yeongi-gun)

Table 10. Attributes of EMS by Age

Population of Emergency
Classifi| Total | UEMSAs(%)* | Patients(2014)**
5 & o A
ation |Population[Populati % Pc?pulat % Ratlo

on 10N
Under |1 e1131 | 75,581 | 410 | 2734 | 36 | 36
teen
Teens | 226,985 |93.300 | 411 | 3329 | 44 | 36
20s | 173,673 | 74335 | 428 | 5650 | 75 | 7.6
30s | 239,874 |100,898| 421 | 6871 | 91 | 68
40s | 280,777 |126337| 450 | 9938 [ 132 79
50s | 246578 |137.438| 557 [13,037|173 | 95
60s | 178,846 |118184| 66.1 | 9440 | 125 | 80
%‘j 206,337 |154,135| 747 24,224 (322 | 157
Total | 1,737,201 |880,208| 507 |75.223|1000| 85

* On 5min arrival range basis

** Source: Chungcheongnam-do(2014).

*** The population ratio of patiences in the region

(The result is not included urgent care patient cases in
Yeongi-gun)
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