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Abstract This study analyzed current prehospital emergency care for severe trauma patients administered by different
number of 119 EMS (emergency medical services) teams. Out of 1,067 severe trauma patients transferred by 119
EMS teams in J province from January 1st to December 31st 2015, 438 were evaluated in this study. IBM SPSS
Statistics 21.0 was used to analyze collected data. The number of patients with severe trauma during the period of
study was higher in male with two and three ambulance crews of 119 EMS teams with 242 patients (70.6%) and
66 patients (69.5%) respectively. The percentage of transfers made to local emergency medical centers was highest
in those two groups, being 44.0% (151 patients) and 49.5% (47 patients), respectively. Total time spent at the scene
did not differ between ambulance crews of two and three, nor did the frequency of practicing advanced airway
management and IV (intravenous) cannulation, or the success rate of IV cannulation (p=0.253, p=0.362, p=1.000).
Overall, the results indicated that merely increasing the number of paramedics does not improve the quality of
prehospital care for severe trauma patients. Measures such as securing professional paramedics, simplifying direct
medical oversights, activating indirect medical oversights, and expanding the legally allowed work scope are required.

Keywords : Ambulance crew, Emergency Medical Service, Major Trauma Patient, Paramedic, Prehospital Emergency

Care

"Corresponding Author : Hyo-Ju Lee (SunMoon Univ.)

Tel: +82-10-4010-0664 email:hjojs85@nate.com

Received May 29, 2018 Revised (Ist April 19, 2018, 2nd April 25, 2018, 3rd May 5, 2018)
Accepted June 1, 2018 Published June 30, 2018

500



5E 124
2 319744 229
[e)

L A&

—_
S .,
%?.‘WMW_L,W.,O#
JJH,,]I»F%7‘HOI3N_.0 T T X
ow%&l,NrﬂMurm }L,ﬁﬂ%w%o]
;%ﬂ%%ﬂﬂ? wbﬁmﬂo%m.m@m:ozﬂ }
ml,ﬂﬁfﬁog@@ uolﬂar.mTﬂurﬂg%M7aﬂﬁ,
= TR o @.lo s =] 7501&0131%‘@0&21_! 5 @
%%?Wc%w%% %%%Wm.@%z.?ﬂmrm&u,z = &
il’i}olﬂ z‘m__d z*o]_&!miomeWEEe‘urL Zol@.lﬁldﬂ &ow. o)
— AZHIFooo o dlrllﬂ_/u,,ﬂ.geﬂﬁmﬁv T G O ~
TR Ll e S LT - R i o iz X
}z%%ﬁ%p 1yzémzzr01%ah%®m o ° B
) < o 8 e A o%jllé,ﬂa% I o
o3 g S malﬂﬁ(@LHTﬂyyaL@c? 2z o
T ?ﬂﬂﬂihﬂ% iGN, HTMaLll_}@AT X = & of
.z rEERE SRR g?eg%smﬂam@@awmw 5 - o
1A§J€ﬁm75 %w@uﬂigaﬂﬂﬁzﬂéwl g 2 Nlo
X <0 iPu;oﬂoZn_tuny lPoﬂLAnﬂﬂmn]J - 2 3
2o Wu%?ﬁﬂywnm@ Har._]mwomow.muo m_ﬁwi,wmm 5 = W
o Moo A o 1Aﬁ_e1énwﬂwome1rnoga. @ H =
PiEizzriis ;1Wﬂﬁqu%oﬂ@W@mw% i T
T &d:r;ﬂVgoﬂaHZﬂrdu Ewﬁ%;a %wm?d»?%%%%\ulﬂm g ol = 3
it N SwE ¥E 5 ?V&%ﬂlmoz@14,y o s E 7 X
Zl‘ﬂl‘mo‘l‘mlioﬂlﬂﬂul o Z,#‘WIUPC‘L! i3 ﬂ/rL.Aomogo‘A o ﬂvﬂ
111721&%j %o oW s dmz&rimﬂﬂmﬂ,,% j.Ba_. o
& 2B’ s 5 = I & @@s}y%ﬂﬂ s T = 70
lxwﬂhlxao]t g o9§ﬂ;ae 1r¢ox% ons Hf_cazdr X
s " W % 2%@ns%mmbcﬁﬂﬁg%mﬂ?% gﬁ,% -
T = — Q KO0 = - J. —
T ATk fﬂfdwgéj_ﬂ BZ o7 Tx
iy wom = = = X - —~
T%wﬁiwﬁij SEHmbET AR < FE . 2
ﬁ%miwg@wa@;jm . bRg e o Ty 8
. ﬁﬂ?mﬁdﬂzrﬁz%%wﬂlﬂﬂl o T R B =
po B éj_}}ﬂo;#ﬂ =0 P 2 urm@_H%A < =
iémﬂwzﬁux%_z;a%, zommﬂwx:vlzr].ﬂ R e GGG
= = = Wy — S oo BT o B M R X W
JIEE _lur.‘.rz*o‘Aogoloﬂ ﬂXowawlolq,nDH,lAjllzﬂr..E FN ‘mlﬂ;o
miyﬂ%%mmﬁwwﬂ %Lc%%eglwwﬂeﬁmvliliz%% T -
eﬂ%wmAﬂxﬁwn4woﬂo%1ﬂﬂ?ﬂ_wur,@momemﬂ T T~ =
ﬂ;aiﬂﬁmﬂﬂqum&%}MNrg%Pﬂ9§%&%§ﬂmm: o o I -
%SWHTNAMﬂﬂEzwﬂuwuw@%mﬂwganﬂji&drk%XL%ﬁ o) M i
- Nlatla W T lge}; imu}% ﬂﬂimﬁ_z@ﬂﬂ&n Hoatz )
7m@;ﬂﬂoﬁﬂmﬂﬂréﬂr%ﬂuLuomﬂﬂn_ls@E .aﬂw];# ) m o M 0
Hxb?%ﬂweﬁz]zrwweﬁmpﬂwﬁg%EJ&%ME%%M?%ﬂ = s
ﬁ%ﬂ@%@%qgwm?W%%ﬁ%%%%%ﬁ@@dmg%E oz :
— U Lhﬂq_uﬂrr29x o o oy O ! ﬂL}Ee _.Tﬂmﬂ T °
oﬂ@ow;emm_%cﬁ%ﬁumﬂmEﬂﬂﬁzmw%%@%@o%ﬂ LR 2 Z
TOE o ﬂ@%mu.zo3,m#ﬂ%@ o T oo %Joc%dr@ﬁa o o o
e o B o= RO B o Q B P 0 S o o T de @ M-
OJH .A,./_‘.\;ZAﬂlo]z*o/O.,O#]ﬂF iﬁoﬂi_u ,m.‘__,TJMﬂﬂDHaﬂ ;oLMﬂ_L_loob X =
N BR RO ) o 6N ———a _:._ll_l KA —_ = _‘_Jliu s
9?&Wﬂzwowgutno Mqu_mmeExmﬂuTﬂsaaﬂA;am@n&uﬂ@amﬁliﬁ 5. o
191rhmﬁ uoufunu%lmMﬂﬂ %Ema]Jlﬂj%ufi;v%;#]%Jdrﬂ%og . =
17%szer Lo oA 5o RE TR e B I- % mﬂwq_’o% ~
= Mo w0 2 hbimol} | o X T B ™ T = i
W No B o 2 b N NIr o o — ] T W
E%Hﬂmwbcmo,%ﬂmurnfe%1?1%&13@?3Aoma T =
27ATZT§Laﬂmaﬂz]uﬂﬂ;a§,oounuﬂEP%zwL W
6ol ﬂmaﬂ%lzoiut%ﬂﬁl7uﬂ@ﬁw. -
o o) BT o#@?%ﬂ?ﬂ%xmr o
= e Jh?@ﬂﬂﬂ_z ey
o W OB oY No o = l‘mﬁ
G o

501



Fhrakely)4els) iR 211938 A6%, 2018

Table 1. General characteristics of major trauma patients
depending on the number of ambulance

Crews (N=438)
Group
Two in Tree in 2
ambulance ambulance V% b
n (%) n (%)
Sex
Man 242 (70.6) 66 (69.5) .838
Women 101 (29.4) 29 (30.5)
Age 544 +19.1 565 +18.5 -.978 329
Grade of hospital
Regional emergency
medical center 136 (39.7) 29 (30.5) 3.587 .307
Local emergency
medical center 151 (44.0) 47 (49.5)
Local emergency
medical institution 49 (143 18 (189
Other 7 (2.0) 1 (L1

Table 2. Time and distance characteristics of major
trauma patients depending on the number of

ambulance crews (N=438)
Group
two in three in
ambulance ambulance p
Mean+SD Mean+SD
Time(min)
Dispatch g 03 654 003 £503 962 336
arrival to scene
Dispatch ~
17.59 £9.92 16.67 +£853 822 412
leave from scene
Dispatch ~
. . 31.92 £19.06 27.96 +18.07 1.812 .071
arrival to hospital
Distance to 522 4533 480 +4.63 683 495
scene(km)
Distance to 1377 +17.88 9.94 <1485 1911 .057
hospital(km) ) ) ) ) ) )
119 THhHE Sl ol$d 5 ddAe] H4dd 2
QL 7 B 3% T B HAE 70.6%, 69.5%
9 oge wEs dsylen, Aue 27 Aw
54.4£19.14, 56.5:18.541= folgk Aol7h it
(Table 1). 119 PG ZHE] @74 B A=

291 FFU7}F 5.22+5.33km, 32 TFE 7} 4.80+4.63km
ojRow, Aol A HUZA | Hit olFAT = 77

13.77+17.88km, 9.94+14.852 YERF oY {2 2fo

= SISt (Table 2). 55233217} o] o5 7]e]
TRAAE ¥ o BEF A93FsAEs 747
44.0%, 49.5%= 7P =& ¥ s By, d9gegFe
SAE7} 242} 39.7%, 30.5%, #1982 57]9 14.3%,
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18.9%, 71e} 98718 2.0%, 1.1% <& Ueht f9
gk ko] 7} §lSiTth(Table 1).

3.2 119 F+54) Aol w2

Fazd

=
[<)

o

TN dEAL &

TZgeAe] BFAaA T AEeH 2ol 2
31 2 3% T B oAEe] o] ¥k (Verbal) ©]
310l SR} 47 65.1%, 68.8%= 74 Beker, 1t

3o
=

Ulo

¢ 90mmHgelskl  #Ab7p 7b7b
21.2%, 18.8%, &% 3&57} 103 19k E= 293] o]
B2 13.7%, 12.4% <=C.2 e 4
Wt 221 FLJGMW 0‘?41/3474%/%81/‘3

puid

o2 7]

Ao F
A7V 242} 35.5%, 45.0% %= 7}
a1 oo AEAket lﬂJM A} 2 A% 3z
29.5%, 32.5%, FEAlE Q3%
12.5%, Q. EHlo] & A}LE Ak 32} 1
o2 UERGTH(Table 3).

vT[_._—.

2~2 0
T

H DR 291 FEoiel 391 e
A 93 ZFolE HERLTHp=0.008). 291 T

W53 SN Alert) 7} 34.4%% 7 22 Wl
B, thoes Fuks 3K Unresponsive)
32.1%, <10} kg Sk Verbal) 17.5%, 5% vhs- =}
(Painful) 16.0% 2.2 UeEhso 391 FwoiolA=
FukS- #kxl(Unresponsive)7F 36.8% = 71 22 Wix
HAomW, 1 thEoR FF whg $HAK(Painful)7h
28.4%, W23 AHAlert) 20.0%, o] WS A}
14.7% o2 Vel 29 g 391 FEde] &
oMol Sefrag- & (GCS, Glasgow Coma
Scale)= 212} HF 9.04+5.058 7} 6.96+4.597, HAE

o=
A Ale] Fehrwe 4 Ae 717} 919451247

=y

23

735465907 Ueh} Sos oz mT
(p=0.000). FEAZ =2 34 2 27| AT A=
o Zbel o3t AbolE BolA| R9ITH(Table 4).
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Table 3. Classification of major trauma patients depending on the number of ambulance crews

Group
Two in ambulance Three in ambulance
n (%) n (%)
Physiologic criteria
Mental status <Verbal 209 (65.1) 71 (68.8)
Systolic blood pressure <90mmHg 68 (21.2) 21 (18.8)
Respiratory rate <10 or >29 breaths per minute 44 (13.7) 14 (12.4)
Anatomic criteria
All penetrating injuries to head, neck, torso and e)t((:reerlnbl(t)l;s a]jlr:l)xllcrnn:i 1 (15.7) 2 (16.7)
Two or more proximal long-bone fractures 11 (15.7) 1 (8.3)
Open or depressed skull fracture 9 (12.9) 2 (16.7)
Amputation proximal to wrist and ankle 3 4.3) 1 (8.3)
Crushed, degloved, or mangled extremity 17 (24.3) 2 (16.7)
Paralysis 10 (14.3) 3 (25.0)
Pelvic fractures 4 (5.7) 1 (8.3)
Flail chest 5 (7.1) 0 (0.0)
Mechanism of injury criteria
High-risk auto crash 59 (35.5) 18 (45.0)
Auto vs. pedestrian 49 (29.5) 13 (32.5)
Motorcycle crash >30km/h 26 (15.7) 4 (10.0)
Falls(Adults >6m/Children >3m) 32 (19.3) 5 (12.5)
Table 4. Initial conditions of major trauma patients depending on the number of ambulance crews (N=438)
Group 9
Two in ambulance Three in ambulance vx p
Mental status
Alert 118 (34.4) 19 (20.0) 11.876 .008"
Verbal 60 (17.5) 14 (14.7)
Painful 55 (16.0) 27 (28.4)
Unresponsive 110 (32.1) 35 (36.8)
Pre-hospital GCS score 9.04 +5.05 6.96 +4.59 3.780 .000"
In-hospital GCS score 9.19 +5.12 7.35 +4.65 3.172 .002"
Initial Vital sign
Systolic blood pressure(mmHg) 128.61 +35.33 128.58 +35.66 .004 997
Diasolic blood pressure(mmHg) 83.79 +22.84 83.40 +21.92 117 .907
Heart rate(/min) 87.89 +22.07 88.26 +24.22 -116 .907
Respiratory rate(/min) 17.99 +3.97 18.25 +4.24 -464 .643
Body temperature( C) 36.28 +0.50 36.26 +0.41 304 762
Oxygen saturation(%) 95.06 +6.17 92.97 +8.02 1.963 .053

GCS, Glasgow coma scale
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3.4 119 59 A &g T35

WY A SFAA v

FEAte]

W A F5e43Atel tgk
FA7F B3k 327} 391 el 56.8%% 291 F
H 44.9%KH0} =A e folgh ApolE Helont
(»=0.039), FE7|E=FAE] AlPHlEe] M= F
T 7k o3k ztolE HolX| UTHp=0.253). w3
Bz Fadk dx= 290 939 FHU F o ke
9|3t 2ol HolA| ¢Fkom(p=0.104), MW= r A
P& 2 AFBINNE F3t Aols Holx] gkodtt

(p=0.362, p=1.000), (Table 5).

A2 #qE T =

Table 5. Comparison of prehospital treatment for major
trauma patients depending on the number of

ambulance crews (N=438)
Group
Two in Three in xQ P
ambulance  ambulance
Need to airway maintain
Yes 154 (44.9) 54 (56.8) 4.256 .039"
No 189 (55.1) 41 (43.2)
Advanced airway
Intubation 5 (29.9) 3 (75.0) 253
Supraglottic airway 12 (70.6) 1 (25.0)
Need to support circulation
Yes 154 (44.9) 52 (54.7) 2.891 .104
No 189 (55.1) 43 (45.3)
Fluid therapy
Attempt 37 (24.0) 16 (30.8) .925 .362
Not attempts 117 (76.0) 36 (69.2)
Success of IV
Success 36 (50.0) 16 (51.6) .023 1.000
Failure 36 (50.0) 15 (48.4)
1V, intra venous(ly) injection
4. a1z
2 A= 119 e A4 Qlslel mE FEeldE
Al Wik MY A SEAA AHE A Aol
119 el o W A A 2el tigh 7]
QAFEAA O olrh, 119 e WA Ao 2ol
7 F5919849] AR ofmF GFL ALAE &
ohu A7et &+ Ak
B AT7IRE S B F5o) kAl Hagdol 24
THHAA 70.6%, 331 TEHAAME 69.5%% 7 B
L, 50th AHolM 7Hd B EEE BT ol ¥
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