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Evaluation of the Triage by Emergency Medical Technicians
by Using Trauma Score for Occupant Injuries Caused
by Motor Vehicle Collisions

Sang Chul Kim, M.D., Byung Woo Kim, M.D.}, Yang Ju Tak, M.D.}, Sang Hee Lee*

Department of Emergency Medicine, School of Medicine, Konkuk University
Chungju Hospital, Chungju, Chungbuk, Korea
Department of Paramedic science, Korea National University of Transportation, Jeungpyeong, Chungbuk, Korea

Purpose: The assessment of trauma patients in the prehospital setting is difficult, but appropriate field triage
is critical to the prognosis of trauma patients. We sought to evaluate the triage given by the emergency medical
technicians (EMTs) using the trauma score to patients injured in motor vehicle collisions (MVCs).

Methods: From June 2012 to July 2012, questionnaires were distributed to EMTs, who had transported
injured patients to the study hospital. Scene records, photos of the damaged vehicle, and ambulance run sheets
were used to provide physiologic, physical, and mechanistic information about the MVC. To evaluate the appro-
priateness of the injury assessment by EMTs, we compared their impressions with the hospital’ s final diagnosis
within a 3 level triage system comprising both the maximum abbreviated injury scale (MAIS) and the injury
severity score (ISS). Kappa (k) was calculated to evaluate the agreement between the triage by EMTs and the
triage based on hospital s final diagnosis.

Results: A total of 91 patients were analyzed by 31 EMTs. The percentage of males was 57.1%, the mean age
was 44.5, and the mean MAIS and ISS were 2.7 and 16.6 respectively. While EMTs correctly diagnosed patient
injuries to the extremities in 35.7%, and to the neck in 32.1%, pelvic injuries were missed in 80.0%. The agree-
ment between the triage by the EMTs and the triage based on the hospital’ s final diagnosis was 62.6%(k=0.366)
by the MAIS and 50.5%(k=0.234) by the ISS. The kappa value was higher in EMT-I than in EMT-IL.

Conclusion: In MVC, the assessment of injured patients by EMT-I was more appropriate, and the 3-level
triage method based on the MAIS could contribute to a more accurate triage. Prospective studies to search for
appropriate methods of field triage are required for programming practical education for EMTs.

Key Words: Triage, Emergency medical technicians, Emergency medical services, Injury severity score,
Abbreviated injury scale
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Table 1. Demographic characteristics of emergency medical technician and occupant
EMT* (N=31) Number of subjects (%) Occupant (N=91) Number of subjects (%)
Age (inyears, mean+SD") 35.9+7.3 (IQR' 30-34) Age (in years, mean=+ SD) 445+ 17.9 (IQR 31-57)
Gender Male 23 Gender Male 52 (57.1)
Femae 8 Femae 8 (25.8)
Level-I ~3 5 Seat belt use Belted 52 (57.1)
(YOS) 3~10 5 Unbelted 39 (42.9)
~10 3 Air bag deployment Deployed 20 (22.0)
Level Il ~3 5 Undeployed 71 (78.0)
(YOS) 3~10 6 Severity cRTS' 73+£18
~10 7 MAIS** 27+£12
YOS (in years, mean=+ SD) 6.6+5.6 (IQR 2.5-10.2) ISSTf 16.6+16.1
* EMT: emergency medical technician
" SD: standard deviation
* IQR: inter-quartilerange
¥ YOS: years of service
1 cRTS: coded revised trauma score
** MAIS: maximum abbreviated injury scale
"TISS: injury severity score
Level-l includes level | emergency medical technician and nurse
Level Il includeslevel |1 emergency medical technician and others.
Table 2. Evaluation of emergency medical technician’s diagnosis for the body regions
Injury Hospital Diagnosisby EMT Rate of
! . | Y .. e -
sustained _flnal _ Missed Under Correct Over  Presumed Sensitivity  Specificity F:orrect_
(N=91) diagnosis diagnosis
Head 44 (48.4) 24(545) 9(205) 8(182) 3( 6.8) 9 455 80.9 18.2
Neck 56 (61.5) 26(46.4) 3(54) 18(321) 9(16.1) 9 53.6 74.3 321
Face 34(374) 12(353) 8(235 10(294) 5(14.7) 14 67.6 75.0 294
Thorax 52(57.1) 19(36.5 18(34.6) 12(231) 3( 5.8 14 63.5 64.1 231
Abdomen 22(242) 13(59.1) 4(182) 3(136) 2( 91 14 409 79.7 13.6
Pelvis 5( 5.5) 4(80.0) 1(20.0) 0 0 14 20.0 83.7 0.0
Back 21(231) 14(66.7) 3(143) 1(48) 3(143 23 333 67.1 4.8
Upper extremity 34 (37.4) 20(588) 6(17.6) 6(176) 2( 59) 9 41.2 89.2 14.7
Lower extremity 42(46.2) 13(31.0) 11(26.2) 15(35.7) 3( 7.1) 8 69.0 83.7 35.7

Hospital final diagnosis (+)

Hospital final diagnosis (-)

EMT’ diagnosis (+)

b+c+d

e

diagnosis (-)

a

f

a=missed, b=under, c=correct, d=over, e=presumed

f=91-(at+b+c+d+e)

sensitivity=[(b+c+d)/hospital final diagnosis] x 100
specificity=[f/(e+f)] x 100
rate of correct diagnosis=(c/hospital final diagnosis) x 100
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Table 3. Comparison of MAIS between EMT’ diagnosis and hospital final diagnosis

Diagnosis MAIS 1 > 3 Find 4 5 6 Total k p value
EMT -1 8 15 15 2 0 0 40 0.124 0.012

2 8 7 12 3 0 0 30

3 0 0 7 3 0 0 10

4 0 0 2 2 1 0 5

5 0 0 0 1 0 0 1

6 0 0 0 0 1 4 5

16 22 36 11 2 4 91

Table 4. Evaluation of emergency medical technician’striage using 3 level triage system by maximum abbreviated injury scale

Final
Diagnosis MAIS Minor Moderate Severe Total k p value
Minor 23 18 0 41
EMT-I Moderate 0 11 1 12 0.449 0.000
Severe 0 1 5 6
Minor 15 14 0 29
EMT-II Moderate 0 3 0 3 0.167 0.087
Severe 0 0 0 0
Minor 38 32 0 70
EMT in total Moderate 0 14 1 15 0.366 0.000
Severe 0 1 5 6
Tota 38 47 6 91

Table 5. Evaluation of emergency medical technician’striage using 3 level triage system by injury severity score

Final
Diagnosis ISS Minor Moderate Severe Tota k p value
Minor 19 7 13 39
EMT-I Moderate 1 0 4 5 0.325 0.000
Severe 0 0 15 15
Minor 12 11 5 28
EMT-II Moderate 0 0 3 3 0.006 0.938
Severe 0 1 0 1
Minor 31 18 18 67
EMT in total Moderate 1 0 7 8 0.234 0.000
Severe 0 1 15 16
Total 32 19 40 91
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