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(1) g7skd 54 & 119 75 AMul= 23 99

2010 1¥€5H 20129 12€7H4] AFEE {98 F5dTT F 2,550%

1_

o,

o= 20109 7,067,3269, 20114 8,70,9767, 2012 9,691,703% 0] AF=

i

st Atk 20109 %8 20129744 AFE 119 7 AH=E ol 87

A

r (
rlr

90,674" o)W, o]F FAE ¢ F UE 7,2098 L2 A9 % 83,4651 FoA F

2

A7F AFE7F obd FEATE 9,733 ) A TH(Fig 1),

Eligible population

Total EMS Transports
2010.1-2012.12
N=90,674

- Excluded
Unknown address (n=7,209)

Analysing population
N=83,465 (100%)

A
Residents Floating
N=73,732 (88%) population
N=9,733 (12%)

Figure 1. Study population

1197 FA ) =5 o] 83 AFAS F5Ad 77 A484 EAL Kl 7|&5 9]
At AFE AFAR Hlusle] fFElT FHolx oAdo] v Eki(43% vs
45%, p<0.001), Ha dgo] ¢ FAAQom (54422 vs 38+£19, p<0.001), 654

ol A% H&ol AUT36% vs 9%, p<0.001). 11975 W= 8H o=
10



AT AlM = 23 (63%)0] 7 BRkey AFA JdolM= R (62%)
o] 7 &7 AUl (p<0.001). <1F&AL T v ATl AL
HY A A T5ABAE ofFTE A DA sty TlEel AT T35

AH(major trauma) A= AFAF Ao A o BArh(10.2% vs. 7.3%, p<0.001).

i

e
-

+ A A A (out of hospital cardiac arrest, OHCA)Z A= o P =} FobHt} 7
FA Aol A f Zo] WASATH(1.8% vs. 0.8%, p<0.001). F+&AT9 119

THE AMElE olgel AW 73 R A 7IAS AR Ae 23] #d S

skow AFARe} wlulsko] fog Apol7k AAT(Table 2).

Table 1. Demographic characteristics of residents and floating population

Floating Total

Residents population EMS use p-value

(N=73,732 ™) (N=9,733 ) (N=90,674 3)

Female: n (%) 31,567 (43) 4,396 (45) 35,963(43) <0.001"
Age(years): mean = SD 54 £22 38+19 52+23 <0.001°
Age category(years): n (%) <0.001"

<14 4,190 (6) 1,125 (12) 5,315 (6)

16 to 64 43,339(59)  7,751(80) 51,090 (61)

265 26,158 (36) 849 (9) 27,007 (32)
Type: n (%) <0.001"

Medical 45,768 (62) 3,617 (37) 49,400 (59)

Trauma 27,949 (38) 6,116 (63) 34,065 (41)

Major trauma 2,847 (10.2) 444 (7.3) 3,291 (4) <0.001"

Cardiac arrest: n (%) 1,346 (1.8) 77 (0.8) 1,423 (2) <0.001"

g Chi-square test, . independent Student’s t-test

EMS: emergency medical service, SD: standard deviation
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Table 2. Cause of EMS use between residents and floating population

Residents

Floating
population

Total .
EMSuse  p-value

(N=73,732 1) (N=9,733 ) (N=90,674 )

Medical: n (%)

45,768 (100%) 3,617 (100%) 49,400(100%) <0.001

Symptoms of mental disorder
Symptoms of neurologic system
Symptoms of circulatory system
Symptoms of respiratory system
Symptoms of digestive system
Symptoms of genitourinary system
Symptoms of obstetrics/gynecology
Symptoms of musculoskeletal system

Febrile condition
Non-specific pain
Others

390 (0.9)
10,767 (23.5)
2,440 (5.3)
2,623 (5.7)
7,599 (16.6)
413 (0.9)
163 (0.4)
1,389 (3.0)
1,185 (2.6)
6,372 (13.9)
12,435 (27.2)

18 (0.5)
819 (22.6)
154 (4.3)
112 (3.1)
1,386 (38.3)
8(0.2)
11(0.3)
72 (2.0)
147 (4.1)
364 (10.1)
526 (14.5)

408(0.8)
11,586(23)
2,594(5)
2,735(6)
8,985(18)
421(0.9)
174(0.4)
1,461(3)
1,332(3)
6,736(14)
12,961(26)

Trauma: n (%)

27,949 (100)

6,116 (100)

34,065(100) <0.001

Traffic accident
Fall

Contusion
Submersion
Drug ingestion
Asphyxia

Burn

Others

15,093 (54.0)

6,577 (23.5)

3,141 (11.2)
141 (0.5)
819 (2.9)
102 (0.4)
237(0.9)
1,839 (6.6)

3,682 (60.2)
1,431 (23.4)
423 (6.9)
59 (1.0)
34(0.6)
2(0.0)
38 (0.6)
447(7.3)

18,775(55.1)

8,008(23.5)

3,564(10.5)
200(0.6)
853(2.5)
104(0.3)
275(0.8)

2,288(6.7)

12

i Chi-square test

EMS: emergency medical service



(2) 98 FFATFH FFAT 119 F7F AUz ol §5

B3 W8 AFAS FEATF, 98 QA 119 T A= o182 9 119

TEAHEE o]&% 5T & YEMA Folth 20104, 2011d%+ 8€9

FEQTE W FEATE 119 TF A2 o84 78 4 gz

399 HiS AEdte] A3 Z2A4 549, 89, 10¥0] & o nHlsle] 3d
H 579 7 2o, 39 A4 F5UAT9 119 FFAH] 2 o] &2 8

Yol 4187402 71 ekt Table 4).

Table 3. Monthly of population (RP and FP) and EMS utilization of floating population

Real population = Resident Floating : Total EMS use
. . . Population EMS use
Estimated Population Population FP/RP EMSuse InFP FP/Total
(8) (3) (3) (3) (3)

201001 1,073,745 562,770 510,975 0.9 2,224 250 0.11
201002 1,072,591 563,079 509,512 0.9 1,922 152 0.08
201003 1,122,185 563,275 558,910 1.0 2,146 201 0.09
201004 1,292,189 563,808 728,381 1.3 2,152 265 0.12
201005 1,309,918 564,348 745,570 1.3 2,498 298 0.12
201006 1,178,673 564,652 614,021 1.1 2,263 250 0.11
201007 1,234,060 565,053 669,007 1.2 2,442 276 0.11
201008 1,347,472 565,389 782,083 1.4 2,737 406 0.15
201009 1,159,374 565,699 593,675 1.0 2,486 229 0.09
201010 1,291,187 570,718 720,469 1.3 2,341 238 0.10
201011 1,195,553 571,118 624,435 1.1 2,152 242 0.11
201012 1,092,518 571,255 521,263 0.9 2,131 152 0.07

2010 7,578,301 27,494 2,959 0.11
201101 1,117,359 571,468 545,891 1.0 2,345 203 0.09
201102 1,133,736 571,913 561,823 1.0 2,048 169 0.08
201103 1,174,846 572,447 602,399 1.1 2,266 223 0.10
201104 1,390,183 572,918 817,265 1.4 2,357 333 0.14
201105 1,429,665 573,459 856,206 1.5 2,502 322 0.13
201106 1,278,845 573,757 705,088 1.2 2,390 230 0.10
201107 1,371,319 574,175 797,144 1.4 2,511 348 0.14
201108 1,474,549 574,724 899,825 1.6 2,612 423 0.16
201109 1,300,664 575,129 725,535 1.3 2,242 244 0.11

13



201110 1,433,804 575,562 858,242 1.5 2,213 256 0.12

201111 1,299,384 575,951 723,433 1.3 2,166 237 0.11
201112 1,224,281 576,156 648,125 11 2,067 188 0.09

2011 8,740,976 27,719 3,176 0.11
201201 1,247,068 576,507 670,561 1.2 2,228 201 0.09
201202 1,239,853 577,094 662,759 1.1 2,158 199 0.09
201203 1,273,272 577,812 695,460 1.2 2,132 231 0.11
201204 1,495,099 578,437 916,662 1.6 2,341 331 0.14
201205 1,549,864 579,260 970,604 1.7 2,468 392 0.16
201206 1,428,175 579,859 848,316 1.5 2,259 296 0.13
201207 1,463,926 580,794 883,132 1.5 2,600 356 0.14
201208 1,503,806 581,340 922,466 1.6 2,714 426 0.16
201209 1,333,696 582,022 751,674 13 2,425 330 0.14
201210 1,521,553 582,693 938,860 1.6 2,517 365 0.15
201211 1,358,555 583,293 775,262 13 2,158 255 0.12
201212 1,239,660 583,713 655,947 11 2,252 216 0.10

2012 9,691,703 28,252 3,598 0.13

Mean 1,295,906 573,379 722,527 13 2318.5 270 0.12

RP: resident population, FP: floating population, EMS: emergency medical service

14
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(3) d=4 9= AR 4~ @ 93919 119 77 AH]X o] &

ded AFE2 99 959 fF5dF & 20104 777,0009, 20114
1,045,637, 20123 1,681,3999 o]t} ¥5= dxd AFEZ §9° 9=
FEATTFt T, dE, v=, 7|elEF, Ui, AU7EE, ZElo)Ale}, 7EH

vehd 2% 2 =9l 119 5 AHlE ol YErd ol AT 7ItE

b TRl FFA0] 52~64% % 7 BWHOH, 119 T AWEE o]&3 o5
0l & F39o] 31%~42% % V& ©dkth.
Table 5. Foreigner’s EMS utilization by country at each year
EMS EMS use
Floating Domestic Foreigner Population usein in EMS use
population(™) people(™) (9) foreigner/FP FP(™H) foreigner(3) foreigner/FP
2010
7,578,301 6,801,301  777,000(1.00) 0.103 2,959 186(1.00) 0.063
== -406,164(0.52) 67 (0.36)
A X 187,790(0.24) 42 (0.23)
vlar 19,895(0.03) 19 (0.10)
7€} 163,151(0.21) 58 (0.31)
2011
8,740,976 7,695,339 1,045,637(1.00) 0.120 3,176  196(1.00) 0.062
== 570,247(0.55) 61(0.31)
A 173,700(0.17) 36 (0.18)
vlar 26,648(0.03) 16 (0.08)
7€} 275,042(0.26) 83(0.42)
2012
9,691,703 8,010,304 1,681,399(1.00) 0.173 3,598 297(1.00) 0.083
37 1,084,094(0.64) 126 (0.42)
dE 180,357(0.11) 0.10)
v =y 25,143(0.01) 0.07)
(

31 (
20 (
71€} 391,805(0.23) 120 (0.40)

*7|Ek 23, THE H7HE, L 0[A[OL T7IE

FP: floating population, EMS: emergency medical service
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Table 6. Cause of EMS use of foreigner at each year

EMS use Medical cause Traumatic cause Another cause

in foreigner (4) () () Total (*3)
2010 82 (0.44) 92 (0.49) 12 (0.06) 186 (1.00)
2011 93 (0.47) 95 (0.48) 8 (0.04) 196 (1.00)
2012 109 (0.37) 168 (0.57) 20 (0.07) 297 (1.00)

EMS: emergency medical service

(4) W8 AFE FRATIH FFATI 119 FF A2 01§ #A

(Pearson’s correlation & Multivariate Poisson Regression)

4l f-Zol49 119 5 AH]j A s o] 8- (monthly EMS use in floating

o,
(=X

population) o} € AFE F5<UF (monthly floating population) Ho JFE2

Pearson’s correlation &A1 8t 0.844 t}(Fig 2).

B8 AR AEdTel L9FFEAH: o3 ANWrR AFRER
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ShH 50T 119 T3 AH]|& o]&Fo] 2.2% (95% 2 FHFIF 1.9-2.3%,

“
44

£ 9

p<0.001) S71gS & T AU (Table 8). A& Eof €8 Hol dxd

FAE =3t AAIS BT7TE o]&3te] Adstd 20119 wlEte] 2012 ¥

E fEdlT Bol 8vE S7hE AoR dqisgle W dd=

9] 119 F7 Au]2 o]&8o] 16.8% <71 Aoz 423 4 93, 201149 &

AT 119 T Aulz ol§ BA7 B BF oF 459 F745e] 20126 4

i ok 31099 FEATIE 119 FF Av2E o8¢ A0R dZd & aluk.

monthly EMS use: Total

Pearson's correlation: 0.844 ~100
5 2
= 400 =4
3 F90 =
& &
2 5
D 300 - 80 B
© ©
o —
— >
w a
= , £

| | o
% 2001 | /| 5
wn ! 3
2 ! =
= I / 60 =X
= | \ / monthly EMS use <
£ 100 / \ in Floating Population =
2 / \ / . . S

/ v | m_——_ monthly Floating Population
| = (X 10,000) L5
T T T T
01jan2010 01jan2011 01jan2012 01jan2013

*EMS: Emergency medical service

Figure 2. Correlation between monthly EMS use in floating population and monthly

floating population
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Table 7. Monthly estimates summary of population (RP and FP) and EMS use of floating

population at each year

Monthly 2010 2011 2012 e
estimates mean (95% Cl) mean (95% Cl) mean (95% Cl)
Real population 1,197,455 1,302,386 1,387,877 oot
. uﬂ .
estimated("s) 1,135,785-1,259,126  1,225,475-1,379,297 1,311,949-1,463,805
Resident 565,930 573,972 580,235 o001
. uﬂ .
population(*g) 563,892-567,967 572,968-574,974 578,677-581,794
Floating 631,525 728,415 807,642 oo
. uﬂ .
population(*g) 570,039-693,010 651,988-804,840 732,036-883,248
1.1 1.3 1.4
Population FP/RP 0.007
1.0-1.2 1.2-1.4 1.3-1.5
Total EMS use(™) 2,292 2,310 2,355
EMS use in 247 265 300 e
> .
FP('5) 204-289 217-313 250-350
EMS use FP/Total 0.11 0.11 0.13

" ANOVA-test

RP: resident population, FP: floating population
EMS: emergency medical service, Cl: confidence interval
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7 AHlZE By ol d¥ AFRE #FEQdT Hd PR Pearson’s

correlation EA1ZkS 0.784 Yo QAT F F5 9 (major trauma)3AF<}+



A AFE FEAT P 7FEQ Pearson’s correlation =4S 0.334 9t}

S,

b= Fold 3 EA (multivariate poisson regression)2 A3t A3} %<

T7F 10,000% F7FskE fre /il 119 7 AHl= o] 8 BAf T

i,

o
e

(e,

olo g o]FdlE A 2.3%(95% A F T3 1.020—1.027%, p<0.001), 23S

o,
ro,

O & o]Fste FATE 2.1%(95% AlF|F3F 1.018—1.023%, p<0.001) F7}
Aok FEATIE 10,0008 F7hgel Wl fEAFe] 119 FF Aulz o g F

4RA DA} F

ol\

o]} A= rolstAl S7kskA Skt (Table 8, Fig 3,4).
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Figure 3. Correlation between monthly EMS use for medical cause in floating population

and monthly floating population
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Figure 4. Correlation between monthly EMS use for traumatic cause in floating

population and monthly floating population

Table 8. Forecast of EMS utilization of floating population

IRR Std. Err. p—value* 95% CI
e 1.022 0.001 <0.001 1.019 - 1.024
in floating population
EMS use for 1.023 0.002 <0.001 1.020 - 1.027
medical cause in FP
EMS use for 1.004 0.004 0.33 0.996 - 1.013
cardiac arrest in FP
EMS use for 1.021 0.001 <0.001 1.018 - 1.023
traumatic cause in FP
EMS use for 1.018 0.011 0.11 0.996 - 1.040

major trauma in FP

T
Multivariate Poisson Regression

FP: floating population, EMS: emergency medical service
IRR: incidence rate ratio, Cl: confidence interval
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A 717 Bk AlFEE HES = 2 9=l g8t FEE 20109
oF 7579k (U=9 6305+, =< 779k4), 20119 <F 8745+ (Y=< 769

Ql

1 104%H4), 2012 oF 969w (W =Ql 801wk, <=l 168%H9)

a
o

o= wid oF 11~24% T7FsIGITH 2012 9155 F4% 7|E AFTEe]
T QAF7F oF 58vtgoelH, wid AFE AA A5 A7 oF 1087 9E A9
AEo] AFEE WEIHY. AFEe WY A SFAEAA(pre—hospital
emergency medical system)+ AW 7|WF @5 ZF A A (fire—based with single
tiered system)& 20123 71¥ &2WER 144, 1195343 144, 29 4
Ma(AF, AAE, AR, T5) D 119¢HAME 21047t wpA o] drh(Fig 5).
20129 71& AFE W AR sFA87|H2 A9sFA8AH 4, A9sF
JEAE 4%, AGSFAE7IH IMLE F3t 5 6749 NF $HAR7

o] EA g

#: Fire Station
o Scene of residents
® Scene of floating

& population

Figure 5. Distribution of EMS use (residents vs floating population)
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