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Learning Objective 

Describe the differences between patient 
populations arriving by air or ground to 

a rural Level I trauma center.

Background

• No recent review of ground versus air 
transport in the rural environment

• Rarely evaluated

• IRB Approval CPHS #21911

Introduction

• Level I Trauma Center Located in 
Northeast U.S.
– Several Ground Services
– One Air Service

• Inclusion Criteria
– Transported directly from the field

• Study Period 2003-2008
• 2,164 patients
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Research Question/ Hypothesis

What are the differences in ground and air EMS 
patients transported directly from the scene?

HA – There are differences in ground and air 
EMS patients transported directly from the 
scene.

Variables

• Age 
• Gender
• Vital signs
• GCS
• LOS
• ICU days
• Ventilator days
• ED LOS 

• Discharge location
• Survival to 

discharge
• ISS 

Methodology

• Raw data from Trauma Registry
• Categorize in MS Excel

– Year, month, day of week, ISS, E-code, and 
age groupings

• Analysis In Stata
– Continuous variables Student’s t-test
– Categorical variables Chi square

• Statistical significance p<.05
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Results

Transport

Ground, 61%

Air, 39%

Age
Mean with 95% CI

36.6 (35.2,37.8)

47.9 (46.5,49.3)

0

10

20

30

40

50

60



10/31/2009

5

Gender
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Males Chi Square 1.69 (1.40913, 2.044581) p<.0001

Glasgow Coma Scale 
Prehospital
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Vital Signs Prehospital
Mean with 95% CI
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Survival and ISS
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Conclusions
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• Air transported patients:
– Significantly younger and more males
– Lower GCS Prehospital and in ED
– Higher pulse and respirations Prehospital
– Higher pulse and lower BP in ED
– LOS

• Shorter in ED
• Longer ICU and Hospital LOS,  n.s Vent days

• Disposition
– Most patients discharged home
– Ground SNF
– Air Rehabilitation

• ISS
– Air higher
– Greater number of more severely injured 

patients

Limitations

• One rural trauma center
• Limited number of patients
• Weather
• Decision to fly based upon Ground 

providers decision 
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Next steps

• Match case-control study for survival
• Comparison of rural patients using 

NTDB
• Evaluation of air and ground provider 

skills.
• Determination of optimal use of air 

transport for the trauma patient.

References
• Branas, C. C., MacKenzie, E. J., Williams, J. C., Schwab, C. W., Teter, H. M., Flanigan, M. C., et 

al. (2005). Access to trauma centers in the United States (Vol. 293, pp. 2626-2633). Am Med 
Assoc.

• Carr, B. G., Caplan, J. M., Pryor, J. P., & Branas, C. C. (2006). A meta-analysis of prehospital 
care times for trauma. Prehospital Emergency Care, 10(2), 198-206.

• Flanigan, M., Blatt, A., Lombardo, L., Mancuso, D., Miller, M., Wiles, D., et al. (2005). Assessment 
of air medical coverage using the Atlas and database of air medical services and correlations with 
reduced highway fatality rates. Air Medical Journal, 24(4), 151-163.

• Hankins, D. G. (2006). Air medical transport of trauma patients. Prehospital Emergency Care, 
10(3), 324-327.

• Härtl, R., Gerber, L. M., Iacono, L., Ni, Q., Lyons, K., & Ghajar, J. (2006). Direct Transport Within 
An Organized State Trauma System Reduces Mortality in Patients With Severe Traumatic Brain 
Injury. The Journal of Trauma: Injury, Infection, and Critical Care, 60(6), 1250.

• Hunt, R. C., & Jurkovich, G. J. (2006). Field triage: opportunities to save lives. Prehospital 
Emergency Care, 10(3), 282-283.

• McCowan, C. L., Swanson, E. R., Thomas, F., & Handrahan, D. L. (2008). Outcomes of pediatric 
trauma patients transported from rural and urban scenes. Air Medical Journal, 27(2), 78-83.

• Mitchell, A. D., Tallon, J. M., & Sealy, B. (2007). Air versus ground transport of major trauma 
patients to a tertiary trauma centre: a province-wide comparison using TRISS analysis. Canadian 
Journal of Surgery, 50(2), 129.

• Thomas, S. H., & MPH, M. (2007). Helicopter EMS Transport Outcomes Literature: Annotated 
Review of Articles Published 2004-2006. Prehospital Emergency Care, 11(4), 477-488.

Thank You!


