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- Abstract -

Association between Helicopter Versus Ground Emergency
Medical Services in Inter-Hospital Transport of Trauma Patients

Kyeong Guk Kang, M.D., Jin Seong Cho, M.D., Jin Ju Kim, M.D., Yong SuLim, M.D.,
Won Bin Park, M.D., Hyuk Jun Yang, M.D., Geun Lee, M.D.

Department of Emergency Medicine, Gachon University Gil Medical Center, Incheon, Korea

Purpose: To improve outcome of severe trauma patient, the shortening of transport time is needed. Although heli-
copter emergency medical services (HEMS) is still a subject of debate, it must also be considered for trauma system. The
aim of this study is to assess whether transport method (HEMS versus ground EMS) is associated with outcome among
inter-hospital transport.

Methods: All trauma patients transported to regional emergency center by either HEMS or ground EMS from
September 2011 to September 2014. We have classified patients according to two groups by transport method. Age
younger than 15 years and self-discharged patients were excluded.

Results: A total of 427 patients were available for analysis during this period. 60 patients were transported by HEMS
and 367 patients were transported by ground EMS. HEMS group had higher mortality than ground EMS group (23.3%
vs 3.5%; p<0.001), and included more patients with excess mortality ratio adjusted injury severity score (EMR-ISS)
above 25 (91.7% vs 48.8%; p<0.001). In the multivariable regression analysis, HEMS was not associated with improved
outcome compared with ground EMS, but only EMR-ISS was associated with a mortality of patients (odds ratio, 1.06;
95% confidence interval, 1.04-1.09).

Conclusion: In this study, helicopter emergency medical services transport was not associated with a decreased of
mortality among the trauma patients who inter-hospital transported to the regional emergency center. [ J Trauma Inj
2015; 28: 108-114 |
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Fig. 1. Study flow diagram detailing the stratification and selection of patients who visited in the emergency medical center.

* ED: emergency department
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Table 1. Characteristics of patients transported by emergency medical servicesto emergency medical center.

Helicopter, N (%) Ground, N (%) p-value
Total (n=427) 60 367
Male 46 (76.7) 247 (67.3) 0.147
Age 0.211
15-65 37 (61.7) 256 (69.8)
>66 23(38.3 111 (30.3)
Cause of Injury 0.177
Motor vehicle crashes 33(55.0) 165 (45.0)
Falls 20(33.3) 110 (30.0)
Blunt 2(33) 35( 9.5)
Penetrating 3( 5.0 19( 5.2
Other 2( 33 38(10.4)
Intentionality 1(17) 34( 9.3 0.047
Alcohol ingestion 7(11.7) 57 (15.5) 0.437
On duty 24 (40.0) 115 (31.3) 0.184
Transport region 0.001
Chungcheong-do 32(53.3) 272 (74.1)
Ganghwa-gun 28 (46.7) 95 (25.9)
ED* visit time! <0.001
Day 41 (68.3) 106 (28.9)
Evening 19 (31.7) 167 (45.5)
Night 0( 0.0) 94 (25.6)
Glasgow coma scale score <0.001
13-15 33(55.0) 323(88.0)
9-12 2( 33 12( 3.3)
<9 25(41.7) 32( 8.7)
EMR-ISS' <0.001
<9 2( 33 55 (15.0)
9-24 3( 5.0 133(36.2)
>25 55 (91.7) 179 (48.8)
ED* results <0.001
Discharge 0( 0.0 89 (24.3)
Transfer 0( 0.0 2( 05
Admission 57 (95.0) 270 (73.6)
Death 3( 5.0 6( 1.6)
Operation 31(51.7) 142 (38.7) 0.058
Admission results (n=327) <0.001
Normal discharge 21 (36.8) 185 (68.5)
Self discharge 1(18) 16 ( 5.9)
Transfer 24 (42.1) 62 (23.0)
Death 11 (19.3) 7( 2.6)
Total death 14 (23.3) 13( 3.5) <0.001
Systolic BPT, mmHg, Mean + SD* 114+37 125+ 25 0.002
Diastolic BP, mmHg, Mean + SD* 68+ 23 76+ 16 <0.001
Respiratory rate, breaths/min, Mean + SD* 19.7+4.4 19.9+27 0.376
Heart rate, beats/min, Mean + SD* 86.8+30.0) 81.7+15.8 0.974

* ED: emergency department

" EMR-ISS: excess mortality ratio adjusted injury severity score

* BP: blood pressure

' SD: standard deviation

! Day: 6:00am-2:00pm, Evening: 2:00pm-10:00pm, Night: 10:00pm-6:00am
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Table 2. Multinomial logistic regression analysis of variables association with death.

Oddsratio 95% Conf. Interval
Age> 66 252 0.99-6.36
Helicopter 2.65 0.98-7.17
Cause of injury
Motor vehicle crashes 1.0 (Reference)
Fals 1.16 0.42-3.21
Blunt 1.83 0.19-17.3
Other 3.70 0.81-16.9
EMR-1SS* 1.06 1.04-1.09
Transport region
Chungcheong-do 1.0 (Reference)
Ganghwa-gun 2.08 0.79-5.48
* EMR-ISS: excess mortality ratio adjusted injury severity score
Table 3. Analysis of death patients who transported by emergency medical center.
Helicopter, N (%) Ground, N (%) p-value
Total (n=27) 14 13
DNR* 5(35.7) 1(7.7) 0.080
DOA' 2(14.3) 4(30.8) 0.303
Cause of death 0.034
Brain injury 11 (78.6) 5(38.5)
Other 3(21.4) 8(61.5)
* DNR: do not resuscitation
" DOA: dead on arrival
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