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— Abstract —

A Study on the Pre-hospital Emergency Care in workplace through

the Analysis of Fatal Work-place Injuries
Sang Do Shin, Jeong Youn Kim", Jung Soon Kim

Department of epidemiology, School of Public Health, Seoul National University,
Department of preventive medicine, College of Medicine, Ewha Womans University”.

Objectives : This study was designed to evaluate the problems of pre-hospital
Emergency medical care system(EMS) in workplace. We analysed 25 fatal work-place
injuries during the recent 4 years and the work-place EMS of 8 enterprises located in
Masan-city, Changwon-city and Kuje-island.

Methods : The safety managers and the members of Dept. of safety in the labor
unions were interviewed about the work-place EMS. And we investigated on the injury
reports, the work-place medical-room records and the medical records of emergency center
for fatal 25 cases.

Results : The enterprises had the at-risk machines and processes, volatile materials
and high-altitude working processes. There were duty doctors in only 3 enterprises but a
few duty nurses or health-care providers in the others. The time spent for the education
to the workers on safety was 24hrs/yr in 3 enterprises in 1998 but less than 8hrs in the
others. There were medical service center in all enterprises but the ambulances in three.
The time for activation of the ambulance was ranging from 5 minutes to 10 minutes in 6
enterprises, and from 10 minutes to 30 minutes in two. The patient transportation to the
emergency center was possible within 30 minutes in all enterprises but there were no
equipments for airway maintenance and shock management in all enterprises.

The 15(60%) fatal injuries were occurred at one enterprise. The 64% of casualties had
the duration of job-employment more than 10yrs and the 68% were suffered the typical
type of work-place injury as descending injuries, collisions and falls.

Most of all primary calls for rescue were concentrated on the fire-service agencies. But
in 85% of fatal injuries, the time for the activation of ambulance was more than 10 min-
utes and no emergency care was taken in the field in 48 percent of casualties. The trans-
portation time to the emergency center was more than 30 minutes in 50 percent. It took
from injury to death was less than one hour in the 40 percent of all cases, and from one
hour to four in the 50 percent. The causes of death in the 68 percent were the head-and-
neck injuries or thoracic injuries.

Conclusions : We found that there was insufficiency of the education associated with
work-place injury for workers, manpower and facilities, equipments related to the work-
place EMS, the problems of the delay in transportation system.

Key Words : Workplace emergency care, Fatal injury, Pre-hospital EMS
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Table 1. The composition and content of pre-hospital emergency care system

Composition Content
Manpower Facility Equipment Communication Triage
Laymen Medical Ambulance Emergency center Previntion
Safety manager office Emergency Fire service ..
. Initial treatment
Emergency equipment agency . .
Rapid transportation

Rescuer drugs etc. .
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Occupational
Physician
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Table 2. General characteristics of enterprises
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enter employees . . Explosive Processes at risk
. products i Machine at risk .
prise no. materials to Fall down
A Ships 16,000 Crane Solvent Loading
Gondola Combustible gas Painting
Roller Welding gas welding
Carrier car (4-15 m)
B Power plant 3,800 Press Thinner The stam and
ship engine Crane the stern
(3-9 m)
C Cars 2,780 Press Thinner Painting
Compressor wash (3-7 m)
Crane
D Bicycles 680 Press, Furnace Thinner -
Shearing Acetylene
machine
E Ships 480 Press, Crane Thinner Ship welding
Lathe machine (7 m)
F Machine 1,298 Press Acetylene -
car, airplane Compressor Solvent
G Transformer 1,765 Furnace Amine Hoist
isolator Solvent Maintainment
electric motor (3-15 m)
H Automobile 997 Press, Crane Heating gas Maintainment
accessories Lathe machine Thinner (3-7 m)
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enter Onsite Health Safety Onsite Emergency Onsite ambulance Time to Hot-line Distance to
prise personnel education  medical equipment ambulance arrival hospital ER(km)**
(person) time(hr/yr)* office time(min)™* (min)**
A Medicine 2 24 yes Fluid, Bandage, yes 5-10 5-10 yes 1-4
Nurse 3 Drug, Fixture,
Heath Referral
personnel 2
Firefighter 16 equipment
B Medicine 1 8 yes Fluid, Bandage, yes 10-30 10-30  yes 4-10
Nurse 2 Drug, Fixture,
rescue 2 Referral
equipment
C Nurse 1 8 yes Bandage, drug, yes 5-10 5-10 yes 1-4
g:aci il Referral
personnel 3 equipment
D Nurse 1 24 yes Fluid, Bandage, no 5-10 10-30  yes 4-10
Drug. Referral
equipment
E Nurse 1 4 yes Bandage, drug, no 10-30 10-30  no 4-10
Referral
equipment
F Medicine 1 24 yes Fluid, Bandage, no 5-10 10-30  yes 4-10
Elel:i ;2 Drug, Fixture,
personnel 2 Referral
equipment
G Nurse 1 4 yes Bandage, drug, no 5-10 5 no a
Health
personne 1
H Nurse 2 8 yes Bandage, drug, no 5 5 no a
Referral
equipment
* in 1998

+* from the gate of enterprise
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Table 4. Distribution of fatal injuries by enterprise and year

Year
1995 1996 1997 1998 Total Death per 10,000/year
Enterprise A 1 2 5 7 15 2.34
B 0 0 2 2 4 2.63
C 2 1 1 0 4 3.59
D 0 0 2 0 7.35
Total 3 3 10 9 25 2.69

Table 5. General characteristics of the casualties

Characteristic Frequency (%)
Age(yr)
20-29 4(16.0)
30-39 5(20.0)
40-49 9(36.0)
>50 7(28.0)
Career (yr)
<1 4(16.0)
1-4 4(16.0)
5-9 1(4.0)
10-15 5(20.0)
>15 11(44.0)
Type of injury
Descending 6(24.0)
Collision 6(24.0)
Fall 5(20.0)
Traffic accident 2(8.0)
Explosion 2(8.0)
Asphyxia 1(4.0)
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Table 6. The status of EMS in fatal injury cases.

Characteristic Frequency (%) Characteristic Frequency (%)
1° call for rescue Referral time to Emergency center(min)
Fire station in enterprise 15(60.0) <10 3(12.0)
119(local fire station) 7(28.0) 11-20 5(20.0)
Medical office 2(8.0) 21-30 5(20.0)
Safety manager 1(4.0) 31-40 9(36.0)
>41 3(12.0)
Arrival time of ambulance
<10 3(12.0) Time from injury to death(hr)
11-20 11(44.0) Immediately 4(16.0)
21-30 7(28.0) <1 6(24.0)
>30 3(12.0) 1-4 12(48.0)
>4 3(12.0)
Emergency treatment on injury site
Nothing 12(48.0) Causes of death
C-spine immobilization 7(28.0) Head & neck injury 10(40.0)
Bleeding control 3(12.0) Chest trauma 7(28.0)
O, supply 2(8.0) Aggravation of underlying diseases  3(12.0)
CPR 1(4.0) Burn & asphyxiation 2( 8.0)
Unknown 2( 8.0)
Multiple trauma 1( 4.0)

of HRE Aon TEEYS e Aow ve
ot webd % 22alelN 14H 7

SERIRE
Aol 119 £2909e Eaol o Folfm,

o)A dAgtgl A0l 2d oA oA} 12 FEE
A& 3 tH(Table 6).

(2) FHEAFe] A% =GATE

sS85 o433 1dE Astn FHEA] A7t
219] =N B i 22.1+12.2%0] £Q%
om O ¥ Hd 108 okt 33, 11~20%
o] 11&, 21~30%°] 7. 30% =37} 3ANATH
wabd Rl 799 218(87%)7F 10% o139
Algto] 4@

(3) A3l dgolrel SFHA] W&

AN@GNM e SFAX] UEoze AF 3
Azre] mA o] THZ 7 3
ATl 7) 28, 7124

HA 2= AF o] Fo]A|x] &UtH(Table 6).
o

I 26.8+13.8 ¥o= Yeyrt I ¥ E Aur
W 10% o]at7} 38, 11~20%] 52, 21~30% 5
g, 31~40%°] 949, 40% =37} 3= 108 <
o] Agvue At AA 22#(88%) Zith
(Table 6).

(5) AFgAIZEe] 4

APgA S A AR 2] AIZE XS AR F
G 665, Haigte dgabddl APt
A Aigke 89l aidshe 11,5208, A%
e Abde Z 48, 1A AbEe 6, 1
A~ 4AI7EE 128, 4X13T o2 32 Headd
Aol AX7F AR A J&S sk 1AF~4413F A}
o] Apo] M) 48%E AA5ATtH Table 6).

489



]
F}.
\_0
o
foh

51X M 12 # M 4= 2000E

o

AR Qe 24, 987, AU, AEA
AP 5 F3Y 2L 2A B Agon 7 Al
Holle ZdQl, Ze~, AAA 3= F ud 9
@747} AEe] 45 gom 4% se, §
A7bs, A 2e QY BuEAS § Al
o9tk @ 3~4 m olgel 27 Aol Al
g M= $59) o ?ixﬂ—E—X] Fet g e A
Agol gt AAEA wge 1A A 9

stae A% 913 %Xéoﬂ iH] g A
2] Fota aviel AF 8ARte = 1] A
=EAkEe] Aol el AlLs] tiA g
Zr32] Feta ok 15319 APgAis T
QI ARl ofBre] ARl vl sto]
g} gFelgeleo] Bol FHlEo] gltkaL

_O‘L

L_O,Lmlo_&
o T 38

Ml ooz 1M

Ql
=
]Q.
A
E 4 gloy o] 94 16,0000 0] Adste iyt
2 AR thulslrolE ml$ BEslH 53] ozt
2ol ulgk g QlEe A e gl
53] 39 s¥E mHo] A8 AP Bt ARH
o7 o]RoFi AF K ARF FA] 24Tt R
2o Hd &3ldov ISy 2 A YA s
g3} Ag FHo] FHol AFgAdo] AUk
AP E Ae FEEE ERs B FRE Y
stoll 93k Zlo] 6dl, AAAY Al o F=
2 o] e, ¥ FEo] bR AP A
of ogt J3Foz ApgAlEle] vkt AHE A
FEAdS & = UG Ao B o2 AF
58 Ayud F38 5(1996)2 AbdEkal 414
T 5 168, d3t 61, ¢ sHor AHF AbG
A7t 66 %ol D3ttim Hasle] B el v
272 Yelfdtl. James 5(1991)& 682#|2] A}

A ek EAollA mEAbY A T H|A
3 APEAEN 7Y 65.3 %l |21, wEATe] H]Fol
33.1 %ol @3ttn Husldch mid 5(1997)0]
8FFYU w5AE dFeE 3 AFdME F
16.3 %. %= 13.3 %, 93t 12.7 %t B35
ot AlABIZE oidele Hold AR Hlwsh]
offth ol#fgt olgt Azte PG AbdAlele
el tigk F7RE Apol 2 Qg Aty A
AbgAEle] AEE EEE 2E 109 o] 43

fr 2

490

w=EA} 64 %% AA ST AT oA AA =
FAe] Zd $ES S 5 g7 W] 259 #
27} 2 ng dwssle o olelge] AW,
%A olRsl ge AA golvom AlgAle
434 Qee Aysh] ol¥ne ¥¢ AMtin
ahAlch. 274l AbgAlalel B1@ Harry $(1993)
o Aol oJsi 19 olule AR A 38 %7}
WA W 159 o) ge] AR 34%9) Abe
Aei7k ettt Rag v vk olAe w4
WF B ohle FATANE AgAlest 2A 3y
s e 99le] 9 v,

Qe PEANE ATE FolE Hold Ut
. Fele] b A AA) 9 REE

ol ozl AUt Steph
Suzanne 5(1997)¢] ATl o5t 654 ©]3<]
1AEH =FAT 16~64419) F2 =B Al v|Ske
2.6¥12] &S HArku Hud vh 9o}, s
5(1989) 0] AAEFF =BA 1747 ek A& =
AL AR Bagh Adesae] Hi A% %
th a2y AFASE ez kA kvl wE
of B ATtolA BEZ AldiEAte] HAdEl 42
Aok A3 wlwshr]= oy
B oAgelA 12k 7z ditkre AR AEAG
A 11920 e eA=on, 24896 %)7F +
25 o] 89 oz UEyTh FATE AR el
At (1995)e] ATl e TF5A Fd9€E A
67.9 %7} AFGAe] dwkarEgo|lon,
1996)2 1d &< 3z SFAE yds 1,027
AdAfel 2t F 69.3 %7F LukatEe ol g
ATk Stk ol AFet B At FuAt
Eol| Atk zpol7t A= AL Al
of W o] WFoE AR ET
AL A ZFEE FFA 5ol 48
Alzrol Bt 22.1 f°l°i£t4 87 %7} 10+ ©|
2 HaEdch 1 T 5(1998)& Mg 4iXA
%P_E §1—7\]—/\]j7_/‘1 EHE o] &3}y
} 192“44 5 %"%%Txlc’ﬂ o
Z

4

¢

x73l

—~

o o off ro & mjy r

o] =%

1

21~°F°’319

s
. St ol @gel =4e
7} 82.8 %l T@tkn wug o slch P
(1996)2 A=+ 20470 &AM E gidez 53
of W mAIN TEFA Wit WAl

Hdo M & w2 ap |o

e off ot ofl Mr ml 12 o it
0.

off



6.2+3.3%°l1 90 %7} 10.6%o= H1ug v} 9l
o 2 AT gids I3 AR A9 AAgE A
AR &3t vl e Algte] B8 1A &
et AME mEd w ARG Wl Aol
Tt S99 srigts BE Asded 108
olYle] Egelith=

A R EAE Ao g
2 4T AAA1R09 23 A

g oz @ Ao dJak AF W $HA
8 o|RiAA B ASE 49.1 %o o7
o 5(1998)2 1195 E3te] Wil 19299 at
oI 5399 27.6 %N $FAAL o 71
v gEAAe] WEoRE A AEfA P Ak
A7k M BTE Hastgn. B AFlAE
_?_

+EU

2l olo r1r

{0

[¢]

Aol eh 4Ye we Yo SHAA
of Ao aRe Wy At A3 33

| Agsae Aot ey
qAe) Vg Fa
549 ol o

== =
el

-gﬂq-{mmo{n}o{

]
o
30
o
rr
ety
o
liJ
N

52
n

)
2R N
2
N
N
&
32
N,
=
Mo
°
o
o=
o
N
i
i
D

[e>

e W
>
07
H

(o] Olﬂ
[
my
f
Ip
o
7

g
Wy FOH e =
2
o
5
D)
‘ol
X
of
£

B 4
ox U

% (Advanced Life Support)= 7
oz Az v} Bruce 5(1990)2 HAHHA
Ax ] WEez 7|xe] R HaPAZo] FH
Pneumatic antishock garments #&, AA%E
50] Al ofof st o2&t ﬂ 250 AsE el
FAE 2] FEHEHHNA SFTFEAH o3
Ggﬂ e Ao iJ_o}"iD} 1994 Ld 7078
AR B 2 oJEi A
Aol e FEETRE BUAR, &5 X]*é

N,

rﬂ_&j:

9, ¥E % SR, 33 Sol ArHe et ol
& 13 PRETE A9A 93] 27 PRUES
ABe el $HAL. BE AmfA Fud
Bugsze Fue ¢ ool 44 52 ¥
FHEA ST AR TS 2e
g7\ Ao oA 13 F2eRA F9

ARG 2ME Salf 2 AlHY SSQlBAEf BA

r
0.
Fn
on
>
0.
A

Age= Ho| wigA sty Egh *P‘Q ) JEE
o7 WAz G J|=/AHA e A
21 o] o] Fojxjof & Fo|t},
AFgEzke] P‘”W}X]-‘ﬂ Al g B4& B}
HAdA &wolse] FAHAE
Aoz FR1E 4 sk, 2589 Abd Bx} F oF
40 %7} 1AIZE ol APt 50 %7F 1~441%E
Atolel] At om 4A1ZF o] 3ol 10 %7F Abdst
ATh oA ANt idelA gl e 1ARE o
AP 50 %, 1~4A13F o]l AFdo] 30 %, 4A13F ]
F7F 20 %ol APSE AEs] trEn &27] 1AL ©]
o] Al 71t 2o R Fodts A= 1A
&3] FFEoIH, 1~4AI17F Abolo] Apddel| 7
AR 2912 A3 FE5E ¥ o HAHdd
o FEolgtn dHA Uk A F
7ol PH XY Astge AR <
7] wiel eln
gzke] oA F AR gl
29l (interventional factor)
Fo59 4 Aglelrt, wabs] & AT
1~4AZE Atole] =2 AES AFFA
A) SFelge EAFoR 23 Aol

2
ok
o,
2
uY
)
)(‘n

Ll
o

Moo ey

B2
> ok | e
£

k)
o
oo &
B

ry
i
El
Ho
lo,
4z
AN
N m.m
2

P SHBAAE AR
E}% LIRS A .=
o]l =
Ak Aol UW{— a4 %*—101]“& %“ 1s e

=071

é
>
.
O
©
o
B
~
=

A Ag A
9tk Al Alaln A
o Alelsh AR qrasel BAelN 7158 Al
of we Aol7t glol

4
Brkshe Aol Bibsstg. wERge 4

& A



H M 4 = 20004

HuAel Aoz BE A oA %}*@ﬂ
= stal A Katar Sl
gl FolA APEAEZE drht o
#3 XY & (fatality) = ﬂo]
Nancy(1991) 59 dFolM= OJ
APGS Zelsle o glo] oRr] =9 ZJE~ 23t
o 61 %, AARAAZ BaME B3t 57 %,
OSHA HuAE Edld 32 % A=S miobet 4
Uty EZsAnh. I A Afele o
< grol 9JA%(1995) < AsfHngo] 7.8 %etn
Byatgon 742(1998)L 8.6 % & Histd]
Ul AFAE BAAAY EAEE AAS vk 3l
ot olgX A E Bt AdHoZ F2 g
ste 37 & A998 fFRA L A

AE 23
I YA £33 2o A E AHA l—t— !
AL lq_olo] AR o7 ojzgdom w3k AL

k:ru

sAele] 4¢ BAE WA %%—4
ug%% ——TL 1]?4 oz gtetar] 7t oSl &A1,
o it Fgeloln AR AL

9,]
o
e dase At Y Aol Aol e
U

3

G999 E A &
A2 A (DS wske] A SRR =
AR FAR 98 AN B %
Ag AN RARA(CIL, 5N &

A E)E AR WA AR e
qo3 YAHQ AA ($FAAE g 3

ColE@ AR AETtel 9% wusel F

o] Age

whebA & Od%ﬂrxﬂE A,
ol AAA THL oz 3 < 3|
o tat A}, A, thBo] ol g AR AFIA
ol BH=] e AFeM e AF SFE A
A, AR, A9 SFE AA} A He
2 AAQ AASd e A7t AgLojol & A
o7 Atgdn

>
-
oo %
)
=
z
]
=]
p=n
)

EU
lo
tﬂl H
>
S Y

492

2 5w A7E sy 34 AAd dE 87
NS tgem MY gRelRe] AR 24}
a3 2R 250 AbgAEE 2A 5

WA SHel AL defek EAdE 9

of AfEA . AGF W R 715,
71 5E 2N
2 1 8l /\P’S%}El A =2t -’F—t— 19994

sra 5w 71 2 B8,
_‘ﬂﬁ oz ;q-m :r_;é—)]o]
= ot 2ea 9Een dea AdgdE
A 8 R7F qlgo] 4

wNoox o 2 N

o A
Tl BLeg A 670 AFgAelA 5~102, 274
Aol A 10~30%°] 28t &9t T3k 2
FAHZY] 52 2
Zet BE ARl Z1=fA Ay & AA] A
HlE BE&3ta 9A] kst

25819 AFAlS F 1 ARl 1587 B
stRom 4749 AtgAelA = APGAlZE EASHA]
sttt AbAlEle] AEdE ZEoA 10d o]
735 ]’ 64 %l 233
=

13 68 %9 Aldle JEh &
A AR A F2eN A
A

AANA 1A FRE B ARRS 2A
galssen FaRSl FUE 87 %7} 108 o
aedgieh. A 48 %eldE B &7
47k A8 A ggor] SHAHZY T
ARE A 50 %94 30% ol Bam st
AgAZEE AR o5 1A17E o7k 40 %, 1~4A
ol 50 %E ARt om Al M= 68 %7



S
>
ol
o
32

YE,
e oo
4o
b
oy
3,
lo

Q
il
ol
ol
eIl
e 1o
(o

o
offt
by
2

oz 2ol
i)
18
i
>
2o B

1o
e
I
i
2
olo
oy
o o

o
=2
=
ok
4o oo

AN > 3L oo
g
N

N
)

4
¢
W
=
D
SO ' T

=
Mo
2 N
iy
1o

NORRY

fr

olo

pl

lo,

2,

=

o

4
=)
o

o

]

>
=
fincd
O
2

o)

=2

oo

ol

By

An)

fu

1o
do o

B

O ol

o

of

2
e

ko

e

X o

N

.

N

e o

o

a g

R

> L

fru 4
A
tlo
°

aiA, HeH, A, g, o, £18d,
oA, wirle], AT, ArdAfee] Bl
<oJgts] 2] 1997:9(1):99-108.

TEEA TS, ATGFAAE: AR A A 1998.

AU, Tt AR IFBMu =z Ad

7. 1995.

T 3 AsA A ARl AR A A,

i ghabed €843 2] 1998:10(4) :562-570.

. AtdAE] AL 2 1998.

G, =AE, AT, oA, 24 ARTE 224

o] AdAsfel &g A7 e gElA] 1989:1(1):

61-68.

>
0z
H

n
>
0B
=
g\__\
A
L
o
opn
g\__\
i
>
R
>
00
il
10
f
>
o
%
>

THAFLA F84. HRFAGAA 1998:9(2):
220-230.

QAL = 3 Az GANN 54 2YG brirbad)
B 2L el g3 A 1995:28(3) :551-562.

B, o5, THA WA | AR BEYL, U
SH59]8r3]#] 1996:7(3):337-344.

2R, AT, 195, FAE, AL oL, 19w
SFAFAEZ NLF 2 AN BAL 94 12, o)
gh-&ol8ks] 2] 1996:7(4):590-596.

ATUALAFE, A SFAX AL, A€ 1999,

Bruce A. MacLeod, David C. Seaberg, Paul M.
Paris. Prehospital Therapy, Present, and
Future. Emergency Medicine Clinics of North
America 1990:8(1):57-75.

Harry S. Shannon, Laura Hope, Lauren Griffith,
David Stieb. Fatal Occupational Accidents in
Ontario, 1986-1989. American Journal of
Industrial Medicine 1993:23:253-264.

James K. Cone, Antonio Daponte, David
Makofsky, Randy Reiter, Charls Becker, Robert
J Harrison, John Balmes. Fatal Injuries at work
in California. Journal of Occupational Medicine
1991:33(7):813-817.

Nancy Stout, Catherine Bell. Effectiveness of Source
Documents for Identifying Fatal Occupational
Injuries: A Synthesis of Studies. American Journal
of Public Health 1991:81(6):725-728.

Richard A. Emergency medical services system
design. Emergency Medicine Clinics of North
America 1990:8(1):1-15.

Rosen P. Emergency Medicine 4th Ed. St. Louis :
Mosby-Year Book. 1998.

Stephanie G. Pratt, Suzanne M. Kisner, James C.
Helmkamp. Machinery-Related Occupational
Fatalities in the United States, 1980 to 1989. Journal
of Environmental Medicine 1996:38(1):70-76.

Stephanie G. Pratt.

Occupational Fatalities Among Older Workers in

the United States: 1980-1991. Journal of

Environmental Medicine 1997:39(8):715-721.

Suzanne M. Kisner,

493



