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Abstract

Background :

The occurrence of disasters including the natural disasters and the technological

disasters associated with mass casualty and social impact in the recent years in Taiwan

have drawn great attention on the systematic approach including the preparedness

and medical response toward the prevention of these events. In spite of the

established disaster prevention planning in Taiwan, there are still rooms for

improvement and also experience to be learned from these events. Although previous

studies provided detailed description and exploration on single event, a systematic

approach for the elucidation of the characteristics and medical burden of disaster is

lacking. In this thesis, we thus provided a study by using literature review and empirical

data for a better understanding of disaster epidemiology in Taiwan.

Objective:

The aim of this study was

(1) to provide basic description including incidence rate and medical burden brought

by disaster events;

(2) to elucidate the time trend of the occurrence of different types of disasters;
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(3) to establish risk prediction model incorporating the individual level factors,

characteristics of disasters, and county level factors for a better understanding of

the impact of these factors on the occurrence of disaster casualties;

(4) to predict the occurrence of disaster casualties based on (3) toward a better

preparedness of disaster in Taiwan .

Methods:

We applied a time sequence study design using data derived from the registry of

emergency medical management system for disaster reporting provided by the

Ministry of Health and Welfare. The study period spanned from January, 2009 to

December, 2016. Information on patient-level characteristics including age, sex, and

severity of injury, and the characteristics of disaster event including the type, date, and

location of the event were collected. The disasters were categorized into the types of

natural disaster, technical disaster, bio-disaster, and mass-gathering disaster. The areas

in Taiwan was dived into six zones according to the emergency medical division.

We first focused our analysis on the time trend of the occurrence of disaster

events in Taiwan. The medical burden including the number of casualties, the method

of transporting casualties, and the severity of casualties such as death and the

requirement of intensive care was then depicted. We applied an multilevel Poisson

regression to incorporate the effect of factors at individual level and county level on
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the occurrence of disaster casualty to elucidate their impact. Based on the estimated

results derived from the empirical data on disaster in Taiwan, we further provided the

prediction on the expected number of casualties by area and disaster characteristics.

Results:

During the study period between January, 2009 and December, 2016, the disaster

registry included 902 events were recorded. A total of 34949 victims including 477

deaths and 3610 hospital admissions were enrolled. There are 308 (34.2%), 82(9.1%),

52(5.8%), and 406 (81.0%) events for the disaster type of Bio-disaster, mass-gathering

associated, natural disaster, and technical disaster, respectively. The corresponding

casualties associated with each type of disaster were 6364(18.2%), 2857(8.2%),

17372(49.7%), and 8356 (23.9%) respectively. The average age of disaster victims was

41 years old (SD: 21.6). The average age of natural disaster victims was the eldest ( 47

years, SD: 20.9) while the average age of bio-disaster victims was the youngest (28

years, SD: 18.8).

As to the method of transportation of the casualties to hospital, patients of bio-

disaster and natural disaster seek for medical care by themselves mostly. (73.57% and

70.11%). Half of the patient of mass-gathering and technical disaster were brought to

hospital by the vehicle of emergency medical service (54.98% and 61.81%). The ICU

admission rate were lower in bio-disaster and mass-gathering disaster (0.16% and
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1.1%, respectively). The patient of technical disaster had the highest ICU admission

rate (5.65%).

Based on the results derived by multilevel Poisson regression model, the relative

risks of natural disaster, bio-disaster and mass-gathering associated disaster for the

disaster casualty occurrence compared with technical disaster was 2.24 (95% Cl: 2.17-

2.31), 1.11 (95%Cl: 1.07-1.15), and 1.17(95%Cl: 1.11-1.23) respectively. The relative

risk of urban citizen as the victim of disaster casualty was lowest 0.16 (95% Cl: 0.07-

0.36), as comparing to the non-urban citizen for being the victims during disaster.

The predicted casualties for natural disaster, bio-disaster, mass-gathering

associated disaster, and technical disaster was 86.4 (95% Cl: 70.1-102.7), 68.8 (95% Cl:

50.6-87.0), 43.8 (95% Cl: 30.5-57.0), and 37.6 (95% CI: 21.7-53.5), showing the

significant impact of natural disaster in Taiwan.

Conclusions:

The analysis of the empirical data on disaster in Taiwan revealed that natural disaster

was associated with massive casualties and will result in remarkable medical impact

and burden. There are geographical variation considering the impact of type of disaster.

Souther area of Taiwan was more vulnerable to natural disaster which results in

increasing number of disaster casualties. The non-urban area also carried a higher

burden of disease casualties. Our results provide an empirical evidence on guiding the
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preparedness and prevention of disaster.

Keywords: disaster, disaster epidemiology, emergency medical response, mass

casualty incident, emergency medical service

VI

doi:10.6342/NTU201803547



3 A I = X1
E R OO 1

I kNt 1

L
I
5

L B 2

E S
i

FF 5 BB R e 3

B E T R I 5
R A B Y 5
P8 BPHEM R 7
¥z & ﬁ]p\#ﬁr’;&%)]?e ..................................................................................... 15

B FT T e 17
B SBUIETRITE s 17
F o8 I A s 18
B2 8 L B EA e 19
Frd LIFAEBRTREIE 20
BT HE O BIEAFIT D IE e 20

B B B T F B T e 23

3
!
,t

R 1 S IR T R 23

L
1y
N

FEL IR CEET B A B oo 27

oy
oy

FPrHFRIEBRIFELT e, 34

st
)

0 ORBAERBF IR A 48

£

TH A LF B F 5 A 53
IX

doi:10.6342/NTU201803547



$8 RELRBRFLFRF
$o8 CRTRTIHRREER

BT F BB E R,
Fod FIRREHSB s
$o8 PR NEsEARE .
¥z 8 SATRIEpIAER ..
e & FIREEY

Rl L

o LR 58

doi:10.6342/NTU201803547



F2-1 CRED ZEEA BFE oottt st 6
B 222 BT 2RI TR 11
e R R IR ETE S8 % BTy (8 B -2 5 S 25
2 04-2 - AL AT B BEEF R (BF = BB ) 26
F A3 FTH R UIT B A e 29
2 40 F I CIEB REEA I o 36
2045 B RIFHTA B F TR 3 s 50
2086 B RILIFUTA B F TN 300 ) 51
287 RRIAFUTA BF IR 552 ) 51
% 4-8 ft}f%%ﬁ;»a&,&&ﬁﬂ&%;ﬂ ........................................................................................... 52
3089 RHFUBE BT EBAREF P 55
30420 LHAFUE B FEBRI B P i 56
2411 BERBPEF22 FRERAH S RIAAEAFY 60
F08-12 L4512 REETE R T I BB et 65
% 4-13 L %83 P CIHIEG TI A HMoicceee e 66
W 4-1 SHF YR LB ED WD FABT e 30
Bl 4-2 £ e CEETE AT E T WA FABF s 31
B 4-3 CHEEBERE T BIABE ettt ettt 37
B 4-4 £ %8 REEB R E T BABE e 39
W a5 AT HFCIES FEABFUE E T ABF e 43
W 4-6 L HRBATHRUIE S FE T AT e 45
W47 BEURBIFIZS5EIERAR S BA L EAHT s 61
Bl 4-8 B B B TE 1 BB BB ettt b et 64
XI

doi:10.6342/NTU201803547


file:///D:/研究所/NTU%20台大%20MPH/指導與實習/實習報告/共同編輯/實習報告_201808.docx%23_Toc522154989

g 6

-8 FIFRabB

NP LB o FER IR PR TIR P T ESRY § Rk )R
Boalgh kAT AL FRE U AIAEL SRR UFS AR O
FRah $F o PR AEE A PG R FREEE 8 S RFEATRS T A
RA Rl AE BRI B AR ST S
Lidgds o b DL B G BLRIT] A L R - EETR A Bt RRR 1999
EFef - - FREA RAAREHE T 2016 £ 2 F A AR eE ko R
B ERABRF FAHEE @A - F 5 A Z P ARG DB e
AR R (1] e

“ﬁ‘f7?%‘: Bz X ARG T N AL T BB AT S E R 4
2014 & inF 2 F BT & 2015 E N E TS AR T K25 W i S K 4
Lo rBE S 2RET GRS EFR A gcggﬁo LHEATE g i

R LA I EPFR G S EG LB R T PR BRES

BRAZ A a Pt FrTaiddaidsy §REBAEER B L0 Eken
RHEEE DG A BENFR @ TR L LAV R AT R

BRR{EAF A ST AAFI XA EG o8 T%§Pﬁﬁﬁ%ﬁ@§’

|4
g

A%' %m?%&%»‘aﬁlﬁl ﬁigi(}%}%fﬁa’l’b&!o

WA FERSBF SN RUT PRI E L SR LS LA E

o
b
w
%
i
=
p
>
o
=i
=
o
Ak

AR TR 0 Nandp I F A SRS il o
b L praFlF i LB B o s 23 RET RHENG R

%%F%@wﬁwg%ﬁjwoﬁﬂﬂW$$Ff%ﬁ&fB”" ALY

1

doi:10.6342/NTU201803547



B G et LD 8 5 Ok B IR RS S g 0§ B
REDEERE U YR LB [4]es FILMFEEEEE R E DY
TFRTEL ARG LAFTH RENR AL PO T T R

P ROAF KT FEIRFELR R AN ARDLT FRHER *p ¥R

S RYVERAE
Flo REEFE > LAFAINFTIRER > FEFAHEF I AT F 0 F

o MREERFEPM DI D2 o8 o BFELAETIET SRERE

=

B v Epthrs 0 PR F R AR » 2 hE o R R

?33 t.._r% °

oy

AEFVE S FLRIT A FFEFRRRY 0 ) FLARTIL
Rz o B FR FRAFEER S S Fdiafling Tﬁa@&ﬁﬁéﬁﬁﬁ
w2z - o F4 2 - BX-SARSh AR Z L VAR ST

o R RABRY WHRRRBAL Y 0 L F AR L2 A4 0L

R RS U ?,%%@%6~’%“w14%ﬁ%%§%ﬁ§%@%ﬁ

~

@%%gﬁ@%ﬂu@»%@mm’ﬁﬁufi
Bl S WEERREN LT Fﬁ‘,??f%%?v,%fiifi o2 N WEHEFETHEP Bf%
FREAZFHRRM 2 ~ 2R HEN KT FRFTRLIFTHL -z - 2042

KFFMPEFRFELARLC T AWAPRERLL LTI HFETR
2

doi:10.6342/NTU201803547



ZER e A I R (T ) 2T HFAF e L g BER R
CREFRTR O REERL T S~ pand L 4RI
ERFEFRAEAAMAR > PEARAEFEGRHE o~ AEFHRFE

EF RN BT

Im}
Ea

o~

A RFEFRER A F PR G oM AT AR
Ris P B @R AR) c RBFLRTIRL LRRBTEF R B
s[6] 3z L | R RFETEE RPN kj’#ﬁfﬁg ; ng%i" ey
EEARMTAL PRSI SRT L EREFANTFRFETH A

-

FRFEFRBRY <o R AT FL T RES RAHTE LT EE R

T

&R RET UG cRXFRORFOELIE oM RFEFRERT ©
CFRALAR e FREIESEEERET F P D L D ER

CRERTERBEYORCIERE > §RET ERREALBH RN R

=

%f’t , Il‘f F%&)@% ‘/}ﬁlb%pr%#ﬁﬁ’:gr’@hﬁ—oxﬁ;’ :\:i‘fil .1’5’?/‘3——?&)%1 i+ 2

B SR RFEFARRY S MR ERT VR AN AR

M

BHL LM RN AT AR 'H'r/\?% Tf}%‘@ SRR AE e

FI& PLRBEBER
*FE T} *%a SRS ¥y vﬁ?kﬁb/éﬁ 3R P o RV R R Y

73@9{‘

AEE R H OB L §~kﬁiPm*°iéﬂ?@H’ipfﬁuﬁﬁﬁ%

{

==

ERFERREENE SHELFELFLEL PO E T SRS L 2 T
3

doi:10.6342/NTU201803547



BAFLAY MBS ZREERTEOFHEETEFIERIRE I o F

REEE S ARTFRANG § URT ARG LT BB )R B
o R UHTE S A Bas > ¢ F A N REF AT (2 )BEFHE

B ERUEER S ARCE AT ¢ 5§ A LS AR FE - (2)FRTR
FeR p'-jmﬁ—‘*f‘! a3 NB L LR E e LR o
AETE B SRR A U SR B A BT L
BB ESS AT BRI EY LB R S R AP e TR A
R R R R R Sl AP JEEES A G RS A
PR A5 IR e R F S °I%ﬁ,1 T UHEEREL B REEFI

,’
e °

doi:10.6342/NTU201803547



CER WY F 2

F- & LT LHLN

%2013 7] % 3 NEJM F e QT 5 < ;gw;zﬁa B EEA L P AR Epg A G
CEE[7] 0 H P p AR RLELT UL R A = 2 $ {2 (Biologic) ~ # B 1%(Geophysical) ~ %
# 40 M (Climate-related) e < ¥ o f€_2000 & $| 2009 & 3 4 fp #8 ¥ =x #c A iF
4 1980 7] 1989 # # 4 th= & o LA kg ANE A & 0 £ fFEd L < FH
beo e B HIEF AL FLHREHENEAG 1 HAF = Tl T
SRR f e R T T TR I

FPR K = 3L ] pF e Centre for Research on the Epidemiology of Disasters
(CRED)[8] 14 2 H i ¥ ch %% ¥ ¥ 7 42 & (Emergency Events Database, EM-
DAT)[9] » W & 7 23kp 1900 # B 4pig 7 P EEE 2 > 2B TR BT p h i
BREEF(1) 320 40 FE (2) F 100 4 £ (3) 22 BFAT &

2 (4) FERERE o B EF AR CIE A2 p R LT (Natural)2 £ 5

F it (Technological)® ~ 5 » p 2R3 & 7 & F 4 12 % T (geophysical) ~ § %
(meteorological) ~ -k < (hydrological) ~ # 7% (climatological) ~ # #= (biological) ~
# *F (extraterrestrial) & =t $F %] » A 5 FHAFHE L EEE 7 1 X F #&(Industrial
accident) » %J ¥ = (Transport accident) ~ H & ¥ x(Miscellanous accident) % =t #g
B o gl AE D SN ROLARBE KEEAR M AT R [10] 0 BE O A g SV

P hrd 2-1 -

doi:10.6342/NTU201803547



4% 2-1 CRED %34 4

& ELE W] & R B W] I8 REHIE RIS A
(DISASTER (DISASTER (DISASTER MAIN (DISASTER SUB-TYPE)
GROUP) SUBGROUP) TYPE)
PARLE R ¥ % (Earthquake) ¥ @ & H (Ground
(NATURAL) (Geophysical) movement) ~ ;% & (Tsunami)
B 7 b # % &% (Rock fall) ~ it
(Mass Movement) (Landslide)
XL E B Ash fall ~ Lahar ~ Pyroclastic
(Volcanic activity) flow ~ Lava flow
F % s BB % ¥ (Cold wave) ~ #j2
(Meteorological (Extreme (Heat wave) ~ fk * (Severe
) Temperature) winter conditions)
7% (Fog)
k. % (Storm) #.7% kb % (Tropical storm)
¥7% b % (Convective Storm)
k= 7+ 7K (Flood)
(Hydrological) 4 F % (Landslide) # 7% (Avalanche) (£, &%,
wE)
L 72 (Wave action)
F % §z % (Drought)
(Climatological) 7k "' “B%¥ (Glacial
Lake Outburst)
% L (Wildfire) #+k =~ X (Forest Fire) ~ £
L 1 (Land fire)
4 $ [N 7 (Epidemic)
(Biological) b fi %3 (Insect R
infestation)
# 4 F z(Animal
Accident)
b el &% (Impact) % ¢ f8RF (Airburst)
(Extraterrestrial) =+ 7 % # (Space % #t 4+ (Energetic
weather) particles) ~ ¥ 2 %
(Geomagnetic storm) ~ ¥
& (Shockwave)
ALEpd  1xE & iv & 5.8 K (Chemical
(TECHNOLO | (Industrial spill)
GICAL) accident) 3 3% (Collapse)

6

doi:10.6342/NTU201803547


https://www.emdat.be/classification#Meteorological
https://www.emdat.be/classification#Meteorological

*&F (Explosion)
X (Fire)
# 8% 5 (Gas leak)
% (Poisoning)
{5 & (Radiation)
/o4 (Oil spill)
His
i'é’ﬁi?] ¥ % ¥E(Air)
(Transport i B2 ¥ #x(Road)
accident) g ¥ w(Rail)
-k ¥g(Water)
i F ¥ 3 (Collapse)
(Miscelleanous  *RF (Explosion)
accident) iz X I (Fire)
H {8

sl

FoF RN R

f Pubmed #% 51 & 12 disaster epidemiology ~ mass casualty incident % i 42
FoERDAM YR SH- BERARTO - TFER P Ol R F RS
T ARFARMMAL FLE R IR IR LFY  SEAHEF A
R FLT A PARII TR SR B PI L T R BB Aok 220

Y 4 2000 #HFLAIEHEREIFVFL ARG ERAFAY (1] (F
FHOF 7 1993 £ 5 7 1] 1996 # 5 ¥ AGTR EReEM T < B LT
RE 6L oAy HEY TH-FEFL 10 e FRFLZCEFRLELE - HF
d AR R R TR L F RS H BSOS ER D D St

H & A Fﬁéyf LTS 23k F 12478 L5 B o 52BN E RS E
=+ 41261 €5 ﬁﬁn@ifn%&& A BB RFRE L3203 25 R0

AELFENERNGE L 0018 FEGRELE ARG LT LG B 203

doi:10.6342/NTU201803547



?%&?7M%{%ﬁﬁ§§§§ﬂ%%’?ﬁii{ﬂ%iﬁwuﬂﬁ%%%
%v&?%ﬁwﬁf%%wﬂpﬁg%go

B 2005 & *T AR 3 A TR f [12]0 fF K A 1998 & 10 3] 2004
-ﬁlgﬁﬁﬁWH%ﬁwfgi—H’L%«E%g;3ao;@%‘&gagg

BREELAN0 038 BAEEPFREF 592 x 2 AF 2> 5322263 %

ASEN

|

BROGRELGAUAVAI I EF R AN GERG P AERE T
BRFHRT HA NI T A 28 AP SRR E AL FREARE
U s o5 0 B S-SR TRURAR (R R SRR I AR R S § A LE
Flo Pl fCET IR et B R AT 2 ARy mB Rt Y T R
SrFRl ARG AT ESFE L VbR AR r%%ﬁv?ﬁ%ﬁ;ﬁ?ﬂﬂ?
REET G ERFLY PR E AT P ok g
e 2013 & §i R B Fa & - sEFA7 7 [13] 0 i * ﬁw@q?\,ﬂf B TR R 8
WA 40 A 457 2000 £ T 2009 E B A < B RAR M SRR TR o M
WRHE P T F R FAZE - B FHER 7 10 FRF S 250 L
rpRirEE oA ERRAERS6 FN G R T A2 BEFER TR
- AL R A[14] AR ERRHDOTHEY R LEHRYF L R
FASB Y TRE AL S R AR £ G R G I
CTRCRFEREEN R S EL RIS BRFEHBEREF FAITRY L
B 2RI 2 e A Al WE R v ot o BB T 2T I g T
B 5 P IEE ko
AR TS RFITNEFR O IHI AL A EIGRTE TR B

AP - RNEEK o ERF EPNEE 0 FFLT FPHERL L ER ST R Y [15]

doi:10.6342/NTU201803547



LU GRFRKED AR R0 EFTRA LG BB S
50010 & B 7= > % & CRED ¢ EM-DAT F 4L chh » i 4 F] ) 48 F 77 7
PET R4 R L BN LY o W E B CRED 1538 » 1142 AT 5 1b i o
A 2014 &5 R B ¢ 4E 2872 (Delphi method)2 47 s W+ £ 1§ &
B R R A PPER IR > M P B RRE RS B -
FEEAI*RERA 11 =% F0 %8 BEBRSHENLHREEER > 5 =
PR 35 kR e WEH R B0 ok RS % W RS 4

(National Disaster Life Support » NDLS)3" s s% £ H ¢ chdg | o 5385 [y B g 22

o FED KA G P RAGE - B SRR G 10 B RS S50 Bt
GREXA A AEGLERE6 L0 GRIBF -F O m: LRI EGR

EEREFptke 70 G XN G R B G RPG T Lk
(Injury severity score > ISS) ~ & 3+ W% 1§ B~ & H Bopapdl &g ~ 7= L (s
R ERD - )P AR EEFAL - B A LR
SABCSWERH G R F P RBREE S SR RFA - B A F
FEFLF S RERFL F e RREEFL S E T EEFA S kNS
N x:ﬁ,i" Fgl‘?’c,iiﬂﬂi‘l?’&‘ B W ERW] A HE (s - 1 ﬁ,i" Fgl‘?oliﬁﬂ"?lﬂ&
REL A F e R A R R BT AN T R O R
FRaiEf vErsEmy 47 @A TRINOEERFERRE » 7 UL
T AR T 2017 Eed R EEF AN LT FRFE AR 3
RETT16]0 4 W r T IER 2014 ERTT Ao UL LG R L AR
e & o Bt CRED B2 M@ & » BB Pl F H 8 b Reend 4R o 11 {8 &

SRS C RN S TR eI S A

doi:10.6342/NTU201803547



S RALFERNTI8]) 7 FAFA P UELE F KA - R EF 0 Bl R
Beh ~AHE ~VLBE R RE S AREULTF - Heonl R Aot B

AR EI & el O

10

doi:10.6342/NTU201803547



1022 Mg RER

% | e mP I=F; ¥ 8 T o AEFREMOE K | 8% i
B il #t(disaster) Z_%
i i : 4 mF Nz f P S PN 1 s R 2Ll 2 2 1% U S El [ T e AR
1 A case series analysis of 1993/05 | Maryland, Nexis national MCI: ten or more BB LR EHE > FL A MCs > 355 203 £ B B B end| o i ks
mass casualty incidents simultaneous injuries. B Tk ity 254 £107 i B o ¥ G 158(77.8%) & | (EMS system)it > MCls ji_
~ USA news publications
Prehosp Emerg Care. 2000 ;:; BT RKESD g%}l o & 4= MCl L 35% #7F 3.1+1.1 %g ;% B8 10 A F|iT 40 4 -]gvz i
Ala)- 1996/05 search
Oct-Dec;4(4):299-304[11] B o 4 oe Al o % E 4 MO
i+ g4 47 5 ¥ EMS systems
EHALE -
i i L L . Wit i » &7 it B =¥ H T [t BN IR B N
2 Analysis  of  multiple 1998/01 | Helsinki, Helsinki EMS MClLincident 345 59 MCls» ¢ 7 263 1§ B(167 =7 % (7,96 =& | MCl /R Fl2 & Z i &
casualty incidents - a ) . i 7) e MCls e 2 4 % % 1.8/100,000 £ & o 23 Z, ¢ | Lz L L x P F - EMS $#
. ~ Finland involving 3 — 20
prospective cohort study. SEBA LT A Azt dE FHGARG o | AT UH 5 MC HE
. 2004/02 atients
Acta Anaesthesiol Scand. P 192 B B FAZEINELZ > DIBR® =2 F 5 49% | 2F F bl o I e
2005  Nov;49(10):1527- (13/263) > 28 = A 7= % 3 2.3% (6/263) » &.41 F i B oot st %5;g«4ﬂ
33.112] PedE MCI Ri%at ¥ o (dispatching centre) % 8P # 57 (P= | ¥ % MC § £ & %
0.022) > 11 % %3)?}“5‘11_‘ 4h ¥ (P<0.001)F B. ¢ o
3 Trends in disasters in Spain 1950~ Spain B CRED #1950 ] 2005 & F &3+ 4 133 L¥pd #oH ¢ 109(82%) | 7517 % b L P K BRE
and their impact on public 2007 5 % & k12 (technological) » 24 (18%) & p A % 3 | X2 F k2 E G~ HpA 4
health: 1950-2005. (natural) » % & CERE S F 4 AT F F IR 4B M | 4 T MBS F G ERP R
Public  Health. 2007 {7 5 Y=-87.840.004X (p=0.0033) ifi: ¥ 6886 & | [ % iE i 4o -
May;121(5):375-7.[19] Moo ToE 4= R 518~ o pPEE G 8829 X i o T
oA 664 X1 o FELESS FRIRBIRE
%G F R RE B 2 > Y= -11384+45.83X(p=0.004) ¥
K (%31.5)2 7 ££(30.2%)F # B h7~ = o
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i i FHERE LR 5115 X Bt | RS IEE &
4 Incidence and mortality 2000/01 | Korea Database of the | Disaster: incident that FCNEMA FRE 35 B 1) 47,169 % i > 115 £ B30 % | 5 W h IR MCIF i e
rates of disasters and mass E i+ (disaster) » 3079 £t MCls o 3 4 4 2 HFLap | 4 &= oy RAEfuAp
o . ~ National affects more than one
casualty  incidents in (technical disasters/MCls) & 2 4 F § g #X & ¥ (natural | '* $& % o
. . 2009/12 Emergenc municipal local
Korea: a population-based gency p disasters/MCls)& 12.7 & - ¥4 L & S ipgr 4 § ;;5 LT
cross-sectional study, Management governing district, fe 7 = % (crude mortality rates)A %] 5 & L § 4 2.36
2000-2009. J' Korean Agency (NEMA) | involves the death of | = w1 678 = - gper+ § BRE RSk
Med Sci. 2013 . L e . )
and from | more than 10 people, or | (crude injury incidence rates)» %] = # - § 4 25.47 i g &
May;28(5):658-66.[13] .
provincial fire | involves more than 50 | 152 % & ©
departments casualties.
MCI: incident that
involves more than 6
casualties, regardless
of the affected area or
number of deaths.
i H B A IO SR 4 g L 212 Fr3 @, 2 A 2 ) A L5
5 Epidemiology of Mass 2010 USA (32 | National EMS WEH RS % 2010 # &35 9776094 EMS fE ¥ | 4 14504 47 | B BF 7 % IR EMS 3 MCl
Casualty Incidents in the FFRATi ARIR R E | &5 MCLL ;fr‘$ F4F 0 BlE 9913 & MClse H ¥ F 39.1% | ¥ % 3 MCl ¥ i
) states and | Database of the
United States W55 R4 & | #2 & theSouthAtlanticregion of the United States(3 #+ 2 | 7 ¥ &t i 3 2 & - The
territories National
Prehosp Emerg Care. 2014 ) Z & EMS #Tic | o AR 19.1%) 0 60.9% A %?‘FTS € % > 584% # 2 % | National EMS Database ¥}**
Jul-Sep;18(3):408-16[20] Emergency TRA TR A S | G SR E R - 5353 13677MC § & -Motorvehicle | MCI A 45 455§ * o T
Medical Services | v4 5 plz 2 % MCI traffic crash £ & 62.7%:11 & o vkEE Y EMS et d o
Information
System (NEMSIS)
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6 Epidemiology of 2012 Korea EMS database for MClIs that involved > 6 &d EMS®f e+ B if & ¥ % (EMS-assessed MCls)¥ 12 A | #2 3 3 B2 3 ¢ e
Emergency Medical six South Korean ) K5 N L (FAs), R R CH(RTAs), C B 3 AR P | MClg 3 EMS &2 £ & A h
Services-Assessed  Mass provinces, patients (CBs), 2 H t (MECHs). £ 3*} 362EMS-assessed MCls » 42 | f 4% » (82 3 K] 3, ¢
Casualty Incidents hospital records FAFLELFAC 06500 4 MCls» F 322 #8E | ZRE AT R -
according to Causes. Be v 473 M(RTAS) o £354 2578 %4 &+ £ ¢ 543%

J Korean Med Sci. 2016 Akt E B B RURE G BB i (16 Lo
Mar;31(3):449-56.[21] G, 552%) + 4 3 R B w44 % 8 6 (RTAs and
MECHs) % #21% o 203375 32(1.2%) &7~ -

7 An epidemiological | 2014 Autonomo EMS call center MCI is  “ every 2014 & Asturias #* % £ F 39 i MCl> H ¥ 39 & (79 | AARBPFFRIE L P A

approach to mass casualty us region of | registry o ) %)RF R RL A ~342(75%) LA 5 (128 | R -‘%f EHB A& MC A& -
incident with four or
incidents in the Principality the %)H s 02112 (56.7%)F = LR 3EEE(B%F S L | 2MCIPFE § ALS JT 8 &
of Asturias (Spain) Principality more. people - affected MR THAAL R RERFTR 241 dRfER D | B TR ERBEP Y m”f,‘ &
Scand J Trauma Resusc of Asturias that requires #(standard error=0.18)« % 355 4= ¥ £ 4 S 4 L A4 | B -
Emerg Med. 2016; 24: (Spain) ambulance T:]z (mean = 4; standard error = 0.2) » L 320.26 =€ #§ &
18.125] mobilisation” ﬁ (standard error =0.08) > &, ?‘f Addr e B Bl B
i#ﬂﬂ@(p<0~01)’.§;ﬁ‘$¢$’ FA S B

(Advanced Life Support (ALS) ambulances) #t ¥»» # & & it

0B (p<0.001) > B < #cfr 2L ALS fci 8 BRI -

8 Australasian disasters of | 1900~ Australasia | "EM-DAT ~ | CRED definition EERER AL 1654 LEER > B 65 FEIIF | R A S TR T AGEE
national significance: an | 2012 Australian FIEARR o & W] 5 38 2 p 2K Ep(naturaldisasters) 1 22 & | T & kp AR RIEE A FiEH
epidemiological  analysis, Emergency 5 i ¢ #(technological disasters) » 3 2 B fhsz #2122 | + 2 5 ¥ 7 AiFd = £ )
1900-2012. Management SRR R EE AT RS B AL R DU | RE U AR L
Emerg Med Australas. Knowledge Hub " HA R F o P A FUA TR K 1980 & % B AL CERE 4 | 0 LERMEE B B o o
2015 Apr;27(2):132-8.[22] S 15 200572000 E F B F S ftk L | 2 % 3 b % (allhazards
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9 Marked decline of sudden | 1900~ New Ministry for | Sudden mass fatality | #./e& 7€ 1900 ¥| 2015 # & > % £ 5 56 22~ &% | FIZ2F 85 F2ER
mass fatality eventsin New | 2015 Zealand Culture and | event as one that | < F ¢ ( sudden mass fatality events with 10 or more | shig @ 2T &1 4 F h e
Zealand 1900 to 2015: the Heritage History | involved 10 or more | fatalities)> 44,4 1896 =7~ »# ¢ $ i # ¥ Hawke'sBay | # % ILATE T %% o
basic epidemiology Group. New fatalities. $PTCIEAE 0 % RS A

Aust N Z J Public Health.
2017 Jun;41(3):275-

279.[16]

Zealand Disasters
Timeline (internet

database)"

Framework for “mass
casualty incidents”

(Korea study)[14]

earthquake (258 deaths) > « £ = £ A% 5 2 i@ﬁ‘ﬁ]#ﬂ
R (transportation-related) (64%) ~ p 2 ¢ % (11%), * ¥ %
o (9%), W (9%) and #k # % %5 (infrastructure)(5%). %
B A FEAph = 55 B F T '8 (both p<0.0001). ¥+
KEE R A AT BfEk ¢ F (AR Lapn
ARG FRFERE © (2) B LT

(OIS LT

AR TR B T ] AL 6
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