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Measure of Agreement between Prehospital EMS Personnel and
Hospital Staffs using Guidelines for Field Triage of Injured Patients
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Purpose: The field trauma triage for injured patients is essential for trauma care system. In this study, agreement of
patient evaluation between by prehospital EMS personnel and by hospital staffs and the appropriateness of prehospital
triage were evaluated.

Methods: This observational study was conducted from September to October 2012 for 5 weeks. During this period,
EMT evaluated patient’s severity according to guideline for field triage and recorded. Same guideline was applied in 26
hospitals for patients with EMS use. Kappa statistics were used to measure agreement for each item of guideline.
Finally, over-triage and under-triage rate of EMT were calculated.

Results: During study period, total 3,106 patients were transferred to 26 hospital emergency departments with EMS
use. Kappa statistics for “vital signs” items were 0.45 for mentality lower than V and 0.44 for systolic blood pressure lower
than 90 mmHg as a moderate agreement. In “anatomy of injury” items Kappa statistics were very low. In “mechanism of
injury” items Kappa statistics were 0.28 for high-rise fall down and 0.27 for high energy traffic accident but in other items
Kappa statistics were very low. 362 patients (12.0%) were over-triaged and 281 patients (9.3%) were under-triaged.

Conclusion: Field triage can be applied but need to evaluate and modify in order to become accurate and sensitive
for decision of transportation. [ J Trauma Inj 2014; 27: 126-32 |
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| Total 119 assessed patients: 179,487 |

Transportation to other hospital: 158,266

I_ .

| Transportation to 26 participated hospital: 21,221

[ No Injury: 12,119 (57.1%) |

| *Loss of prehospital record: 1,402 (6.6%)

Injury: 9,102 (42.9%) |

J*

*Runsheet only
or special report only

L Eligible patients: 7,700 (36.3%) |

| Unmatched with hospital record: 4,684 (22.1%)

|_ ‘

Matched with hospital record: 3,016 (14.2%) |

Fig. 1. Study flow chart.
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Table 1. Completion rate of prehospital record on items of field triage scheme (N=7,700).
Completion non-Compl etion
n % n %
Vital sign 7,512 97.6 188 24
Anatomic injury 7,507 97.5 193 25
Mechanism of injury 7489 97.3 211 2.7
Table 2. Demographic of enrolled patients (N=3,016).
Variable N %
Sex F 1,113 36.9
M 1,895 62.83
Unknown 8 0.27
Age 09 157 5.21
10-19 277 9.18
20-29 345 11.44
30-39 370 12.27
40-49 474 15.72
50-59 586 19.43
60-69 352 11.67
70-79 289 9.58
80-89 148 491
90- 18 0.6
Out of hospital cardiac arrest 32 1.06
Transported with Level 1 provider 1,372 455
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Table 3. Measurement of agreement between pre-hospital and in-hospital assessed injuries using kappa value*.

| All patient Level 17
tems (n=3,016) (n=1,372)
V, P, U of AVPU 045 049
U0 (0.44~0.49) (0.47~0.53)
Vital lic blood 044 0.56
sign Systolic blood pressure <90 mmHg (0.35~0.48) (0.24~0.69)
. ) . 0.28 0.32
Respiratory Rate <10 or >29/min or need for ventilatory support (0.22~0.30) (0.22~0.37)
All penetrating injuries to head, neck, torso, 0.14 0.1
and extremities proximal to elbow or knee (0.12~0.19) (0.074~0.169)
. - . ) -0.001 -0.001
Chest wall instability or deformity (e.g. flail chest) (-0.002~0.000) (-0.003~0.000)
) -0.005 -0.004
Two or more proximal long-bone fractures (-0.006~-0.003) (-0.005~-0.001)
Anatomy Crushed. dealoved o Ial . 0.05 -0.001
of injury rushed, degloved, mangled, or pulseless extremity (-0.005~0.08) (-0.004~0.000)
Amputation proximal to wrist or ankle’ - -
Pelvic 0.07 0.1
vic fractures (-0.005~0.07) (-0.004~0.311)
-0.003 -0.002
Open or depressed skull fracture (-0.004~-0.002) (-0.003~0.000)
Peralvs 0.097 -0.004
ysis (-0.005~0.179) (-0.005~-0.001)
Falle 0.28 0.34
S (0.06~0.34) (0.15~0.47)
Hiah-risk auto crash? 0.27 0.4
Mechanism ' dniscadtocr (0.23~0.35) (0.31~0.56)
of injury Auto vs. pedestrian/bicyclist thrown, run over, -0.01 0.008
or with significant (> r) impact -0.01~0.01 -0.010~0.025
ith signifi (>30 km/hr) i (-0.01~0.01) (-0.010~0.025)
0.04 0.02
Motorcycle crash >20 km/hr (0.01~0.05) (-0.02~0.06)

* Kappa value (95% confidence interval). Kappa from 0.40 to 0.60 are considered moderate

" Level 1 means patient who transported with level 1 EMT
* no case during study period

Y Adults: >6 m (one story is equal to 3 m) , Children: >3 m or two or three times the height of the child
2 |Intrusion, including roof: >30 cm occupant site; Ejection (partial or complete) from automobile; Death in same passenger com-

partment; Roll over

Table 4. Comparison of decision between 119 EMT & EM physician.

Hospital decision
Prehospital decision

No severe Severe Tota
No severe 2143 (71.1%) 281 (9.3%) 2,424
Severe 362 (12.0%) 230 (7.6%) 592
Total 2,505 511 3,016

— 130 —



DaeKon Kim, et a.: Agreement for Field Triage of the Injured Patients

(
(

°|
rir o,

AT 57}

“fair

]_

e

greement’ & E St} o] dRo|
o] 80]5}7] Qofr] U4 9lo
840l disiM= FaHde] B7Ht 5\_%341 ]
ot 7t RN 17 SFTLRA} ol
7ot A ZRo] ek 2713817 o &

N
N
3
>

j2 3 5550 5Eu2 Baydl g
A &
E

S o
ol
FIF
>§i )

%3]

b i
Hl A
)

N
N
olr
ox

o

lo & {o ¥ x0 o mo ofl o
(N e o @ o gor >
_O|L
fr
o o

%

i Clslch Az el Y Se 73

o ARSIt A Pk A TFRUY g

87 ek ule] Slste A7} 8] Ee] olg
Aol & wo|x] gk Aoltt

Eabe] sheta 91xof w2 ngﬂm Tty

o7l Aololis uj$ e AR LS B, ol FEv

A3t HY oz 7ho] sfitstA 9 L]xﬂma]smo ola =2
A17E Q17) W= Aoltt, T3t ot g7E o ik
B7HE fleids AR oE mFo] Fash, ’%MW:
oEego] ofg® Wi HeoA= oAt XVH

AR o8ess Ssh] ulio] B o2 %%oﬂ
i A2 Bt ofte A A8E Aow welt
AR lFANE R £ GRS WY A A

o] 01349# Ao =2 Fof Q11 E5] F Q715 (flail chest) 5‘%
Y

o A% WU o] A9 Brhsshn T ¢Ash] g
o oI% "] B OIRIE BYe Tz vhmcfol
FHEHL SHet () TR AR o RAle] ZYE BAE F

7 sl sk 55 44 B30l 471 oje Aoy W
o ST A o1 of el 2ol e

& HAof| M= WH Afal @S 2
HeoAs A B

_I

% Zoltt, 1314 °4:er‘°] Oﬂ”ﬁ} ﬂﬂr ‘jﬂ
go|u} 19F WFAFILY] 9 fail agreement® -ﬁ7}H01

SfFEHA] 9ol ek HrhET 2 dAeS
Hle} ol AAolu oA 270 2hA}e] WEE 3
7be o E71AE Wol sy e AR Helr,
Lerner 5(5)9] o] w2 HAYS F7ht &89 s
S P S5l FotA] Y Sl A EA7IA F
A SEAARY, 6 m o)AFellAl = FRAIZR] 208 ©f
FA™ weARL 59 71de] o H T, S Y
o, B W AFES dl&sh)ol £ OIXP@EPJ— skoict. Wi
60 km/h |42 WFAML 8 km/h oJA; &89 B/}
AA F5, WsBolHdAAY 2 AAA/E3YAF Ak, 30
km/h o]/J¢] @ Euto] AbaL @ EupolofA] EejH &A% 5
O] 714 ol2|dt 5 & AA9] Bads F dlSshA &
ste Aow UrEP*‘:P AR ol A Fath o] A &
”7];3% L mpotsh= o] of g Aol g &4 71

37} 3
Ige

lo

o>’

aeEE o] AT A4 11.d7} H] 0] 9.3% AL 7|
o2 Ao} 3k5 W I}o] Hle-L A& 07 Wrlste] Zofu)
7 9 @3} 91 Aot} 3hH ol Aol B3t F5= 3
7b =] e l qisire HES dart ok | MW
gyt AvE 25 Aveta 7MY5kE S o), | ‘]0”}‘_1
oz Wy 511uu 3hajol| A= 2309 (45,0%)THo] ﬁ;xo

AN FFo2 BrtE o] A F358A] et Bk vizte
L 1z okopu LAt Yo] 2oty H7SE 5921 Oﬂf\i
AR Who|A =7 B7lel BlSE 38,.9%0]A] 28}
gt g EEx o Hollt, @% 5% P} QA AlE
2 o|Fd eE Adste Aol HAQINkE antror Ag

H7] SN FFE B7h Bk FEA0 o Uges
&S folof T Aolch, ol 93 2 FFo] that T
28 geba 0 842 Wrlstol A7 Dart g ATH
ol i 5 7 Agklel giek A, diel Heldh 7
Frieat SFelstat ojxte] HRA LRI AT 4
ol FEUR D SN kel A gl oI
H7he] Zol7k e 7K Aol AUk (6) 7154 Fitol 7Hsd

A AR Aol T Auke BAT S dglou B
=AY B 2 HYolet SheletE EA} uh S chopat
1 92l D157 o, S, Hd 27 I
A3t 334 oJmAo] Heje YRS FaysteA =
AFE S5917] el Sdel chat BAIS & 4 ¢, B
oI g41e] 2] sfsiol 2] ofete A9k sl
aowi 4% /1% Aol ol 4 olek et 24
A% 8 PHAUAA F5E B} ol oI i
2 5o + 1, 2 BUAIAE AEe) 152 1 HEs)
A shel olefat AAHE FRskaA sk, AR, & o
T 7%k Bk 198 ol gkl At ol Jlue] ol o4
Bk ol elel 9171534 el A e 1 b
4 QE AL 30% S0l Buste] 02 AR Aol Hlsh
of WAL H80] 1) QS 2 4 Ik o] AL Slst
of 119 AFHAEl] A3 H4A] A AR EE 3
A} ol Alo] o|27|eke] MASHIL WY EAHES] o] B3
714sHA sfo] WYL EoluA saick, et o] 2
A WS AT 0F, WE 4d 0F Sol Wskw, o
@3b7] fstol Ala A2, old Az B BN 52 wo
F712 olgsglont ST ofAS il ojelfiet, B3 &
o] 24417F ZAIE 3 Ao] oh7] tRo] A
o] obd ThE Al7te] ol$E WAL A5HoR AojEi
A7k dgic. o BAke] WA NE AR Aol o]2

&Moo
ox ol
2y ot

i

(

O

[ N

— 131 —



- Journd of Traumaand Injury Vol. 27, No. 4 -

= A L olsfsta At oY % S e vhsh] 9 REFERENCES

°H’\1L WA A=A =05 Tl HY A E HddA 7159

B3 e o4 Woks b tsfjok & Aolt}, npx|eto g o] 1) McCoy CE, Chakravarthy B, Lotfipour S. Guidelines for
o] Lo A A3t WY 22w Hril 319 & At Field Triage of Injured Patients: In conjunction with the
AU Al o B FULIEE BN ABN & O ST el el Proveion, w3 B
Aol7| W&o 7k g2 A FEES T2 4 gk, uetA Vel 2003 14 69.76, | ?
of A+ Aol A AAIEE 2 7E B AB7F HlE2 eHA7E 9L 2) MacKenzie EJ, Rivara FP, Jurkovich GJ, Nathens AB, Frey
o & o Ast JrtE HsiA= 2 ol st gl KP, Egleston BL, et . A national evaluation of the effect of
3l HE 225 Brprt o] 48w ofof 3 Aot} trauma-center care on mortaity. N Engl J Med 2006; 354:

366-78.
V. & = 3) Sasser SM, Hunt RC, Faul M, Sugerman D, Pearson WS,

Dulski T, et d. Guidelines for field triage of injured patients:
recommendations of the National Expert Panel on Field

Ot B S WIS AR Fadde] ¥t Triage, 2011. MMWR Recomm Rep 2012; 61(RR-1): 1-20.
AL 7Hsstd oy WA Hrte Aol v wshl-S o, 4) VieraAJ, Garrett M. Understanding interobserver agreement:
A AZo| 93t Wyl AT =T (moderate) HEY] the kappa dtatigtic. Fam Med 2005; 37: 360-3.

AXEZ Wo|3 ARAA A7 I AF37] o] 45]- 75' oL 5) Lerner EB, Shah MN, Cus]jman JT Swor RA Guse CE,

Q12w 7} 7] ofolA] T alme] 9 FAe] et Hp ul Brasd K, et d. Does mechanism of injury predict trauma cen-
—= [e) = |

Eﬁ - = o o= T = ter need? Prehosp Emerg Care 2011; 15: 518-25.

28 W 7o) e lor Helnh 6) Sarmiento K, Eckstein D, Zambon A. Evaluation of field

triage decision scheme educational resources: audience
research with emergency medical service personndl. Hedlth
promotion Pract 2013; 14: 174-80.

— 132 —



