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High Acuity Transport Medicine

Medical oversight = risk analysis at 
multiple levels: clinical, safety, fiscal, 
societal

Access / level playing field across 
geography

Alignment, continuity and integration 
with EMS and tertiary care resources

Acceptable risk benefit ratio – public and 
clinical transparency



Medical Oversight: transport medicine

Is the mode of transport a medical 
therapy decision ? 















46.7 million Americans 
have no access to Level 

1 or 2 trauma centers 
within 1 hour

“Helicopters provide 
access for 81.4 million 

Americans who 
otherwise would not 

have been able to reach 
a trauma center within 

an hour.”





Issues in Designing System

Access and Equity

Medical oversight
Practice of medicine (non-physicians)

Organization of services

dynamic environment—(organization across state 
lines, multi-state providers)

growth (iatrogenic changes in healthcare)

Evidence base for benefits (clinical / costs)

Use criteria

Risk / Safety

Quality management  / practice variation 





IOM EMS at the Crossroads:

Issues in air medicine:

Growth

Clinical efficacy and appropriateness

Safety



GROWTH



Issues in Designing System: Evolution

Enthusiasm vs. design

Demand vs. need

Models

Integration



Risk vs. growthRisk vs. growth
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Atlas & Database of Air Medical Services

Base Location + 10 min fly circle. 
Size of 10-min fly circle varies with 
cruise speed of specific Rotor Wing model.

95% 
Complete
476 RW 
Bases
503 RW 
Aircraft

CenTIR, AAMS, NHTSA, FHWA 





Sixth Edition National Air Medical Services GIS Database

Center for Transportation Injury Research (CenTIR) at CUBRC
Association of Air Medical Services (AAMS)

-- Support provided by FHWA

http://www.ADAMSairmed.org

Rotor Wing (RW) Base with 10 Min Fly Circle 

Corporate Office

Fixed Wing (FW) Base

Air Medical Services = 310 
698  Bases with RW
155  Bases with FW
839  RW Aircraft
293  FW Aircraft

September 2008



Issues in growth:

Health care financing 

The HCFA Fee Schedule 

Demographics

Rural vs. urban 

Design / Regulation 

Health care organization

Medical / technical imperatives

The debate about access 



Appropriateness



Air med vs. high acuity transport med 

Traditional model “ trauma medevac” based on military 
experience—rapid transport of trauma patient in unique 
vehicle not tied to roads. 
Time = critical

Evolving models: critical care teams  / transport 
Care = critical

Deliver assets of trauma/ tertiary center directly to patient—
stabilize and then transport to TC/Tertiary
Replacement model for rural hospital (CAH’s). 
Time dependent care: TBI, PCI, Stroke, Neonate. 
Regional Disaster Systems and Surge Capacity
Airway management vs. ground





Activity Measures-- Vermont Study

Flight Appropriateness
Meet Established Guidelines

Reasonable Chance of Survival

Potential Benefit
Critical illness or injury at time of request thought 
to need life or limb-saving intervention

Patient Benefit
unexpected survivors

emergent complex intervention

time saved



Test 1:  meets criteria

“met the AAMS guidelines and had a 
reasonable chance of survival.”

Interhospital:   66/82 80.5%

Scene: 19/25 76%

Total 85/107 79.4%



Test 2:  potential benefit

“the patient must have had a critical 
illness or injury which at the time of 
transport was thought to have need of an 
emergent life or limb saving 
intervention… nic potential for 
deterioration during transport….”

interhospital 42/82 51.2%
scene 12/25 48%
total 54/107 50.5% 



Test 3:  patient benefit

“...patients who… had likely or possibly had 
their life or limb saved because of the flight….”

Interhospital:    3/82 3.7%    likely

5/82 6.1%    possibly

Scene 1/25 4%       likely

2/25 8% possibly

Total 11/107 10.3%  likely 
/possibly



policy issues:

“at the time of the request for the helicopter 
that it was predictable that 50% of the patients 
transported by helicopter could have been 
safely transported by ground…60% of these 
patients met current AAMS activation 
guidelines….”

“….52% of scene flights were made for 
patients with non-life threatening injuries…
the helicopter should not be activated for 
scene transports without close medical 
supervision from the local hospital.”





Fourth Annual AMTC Great Debate

The use of auto-launch and early activation by HEMS 
programs lowers the medical necessity threshold for 
air medical transport and results in corresponding 
over-utilization.



Patient Selection



Issues: Patient Selection Criteria

ACS

AAMS 

NAEMSP

AMPA

ACEP

AAP

CDC 





Scene Triage CriteriaScene Triage Criteria

London HEMS
Fall >2m    Entrap    LOC    Apnea    Burns    GSW/Stab   Limb threat



Improving Improving 
triagetriage



Issues: Patient Selection Criteria

Criteria: American College of Surgeons: www.facs.org

• Resources For Optimal Care of the Injured Patient: 1999 Committee 
On Trauma

• Interfacility Transfer of Injured Patients: Guidelines for 
Rural Communities 2002

• Equipment for Ambulances 2000 (jointly issued with ACEP)

http://www.facs.org/


Issues: Patient Selection Criteria

• The National Association of EMS Physicians published 
in Prehospital Emergency Care in 2003 and endorsed by 
the Air Medical Physicians Association (AMPA) and 
AAMS. 

• Thompson DP, Thomas SH  Guidelines for Air Medical 
Dispatch, Prehospital Emergency Care, April-June 2003 7;2: 265-
271

• Available at www.peconline.org or www.naemsp.org., have been 
updated from earlier national consensus guidelines published by 
NAEMSP in 1992 and 1994 and by AAMS in 1990.

http://www.peconline.org/
http://www.naemsp.org/


Issues: Patient Selection Criteria
• American Academy of Pediatrics:  www.aap.org

Guidelines for Air and Ground Transport of Neonatal and 
Pediatric Patients. 2nd Edition. 

• Woodward GA, et. al. The State of Pediatric Interfacility 
Transport: Consensus of the Second National Pediatric and 
Neonatal Interfacility Transport Medicine Conference.  Pediatric
Emergency Care 18;1 Feb. 2002 pp. 38-43

• American College of Emergency Physicians: www.acep.org
Appropriate Utilization of Air Medical Transport in the Out of 
Hospital Setting (1999)

Interfacility Transportation of the Critical Care Patient and Its 
Medical Direction (1999)

Appropriate Interhospital Patient Transfer (2002)

http://www.aap.org/
http://www.acep.org/


Issues: Patient Selection AMPA Guidelines
• AMPA has also published a list of medical conditions and appropriate 

recommendations based upon the work done by the Medical 
Conditions Work Group of the NRM that developed the Medicare Fee
Schedule. www.ampa.org

General guidelines for the appropriate use of air medical transport include:

• EMS regional or state-approved protocol identifies need for on-scene air transport

• EMTALA physician certified inter-facility transfer (not a patient request)

• Acute neurological emergencies requiring emergent /time sensitive interventions not 
available at the sending facility

• Acute vascular emergencies requiring urgent / time sensitive interventions not 
available at the sending facility

• Acute surgical emergencies requiring urgent / time sensitive interventions not 
available at the sending facility

• Critically ill patients with compromised hemodynamic / respiratory function who 
require intensive care during transport and whose time of transfer between critical 
care units must be minimized during transport

http://www.ampa.org/


Issues: Patient Selection / AMPA Continued
• Acute cardiac emergencies requiring emergent / time sensitive intervention not 

available at sending facility

• Critically ill obstetric patients who require intensive care during transport and whose 
time of transfer between facilities must be minimized to prevent patient / fetal 
mortality

• Critically ill neonatal / pediatric patients with potentially compromised hemodynamic 
/ respiratory function, a metabolic acidosis greater than 2 hours post delivery, sepsis, 
or meningitis

• Patient with electrolyte disturbances and toxic exposure requiring immediate life-
saving intervention

• Transplant patients (fixed wing vs. helicopter)

• Patients requiring care in specialty center not available at sending facility

• Conditions requiring treatment in a Hyperbaric Oxygen Unit

• Burns requiring treatment in a specialized burn treatment center

• Potentially life or limb threatening trauma requiring treatment in a trauma center, 
including penetrating eye injuries. 



Issues: Patient Selection Challenges

Trauma / Medical

Variation in practice
Dispatch / Triage
Use / Triage

Medical oversight variability 

Utilization Review

Time / Distance accuracy secondary to care needs
Kinematics /  vehicle technology 
Age criteria
Local needs vs. global criteria 



Evidence Base



•• Baxt (1983)Baxt (1983)
•• Baxt (1985)Baxt (1985)
•• Schiller (1988)Schiller (1988)
•• Nardi (1994)Nardi (1994)
•• Nicholl (1995)Nicholl (1995)
•• Moront (1996)Moront (1996)MixMix

•• Cunningham (1997)Cunningham (1997)
•• Younge (1997)Younge (1997)
•• Cocanour (1997)Cocanour (1997)
•• Celli (1997)Celli (1997)
•• Braithwaite (1998)Braithwaite (1998)
•• Thomas (2000)Thomas (2000)MixMix

Scene traumaScene trauma

•• DiBartolomeo (2001)DiBartolomeo (2001)
•• Oppe (2001)Oppe (2001)
•• Chappell (2002)Chappell (2002)
•• Wang (2004)Wang (2004)
•• Frankema (2004)Frankema (2004)
•• Biewener (2004)Biewener (2004)MixMix

•• Buntman (2005)Buntman (2005)
•• Davis (2005x2)Davis (2005x2)
•• DiBartolomeo (2005)DiBartolomeo (2005)



Study designsStudy designs

•• Panel reviewPanel review
•• Cohort: Air Cohort: Air vs.vs. groundground
•• TRISSTRISS
•• Natural experimentNatural experiment
•• PopulationPopulation
•• CostCost--benefitbenefit
•• Randomized control trial?Randomized control trial?





Methodology issuesMethodology issues

IssuesIssues
•• Study approachStudy approach

–– Optimizing Optimizing nn
–– Acuity scoringAcuity scoring
–– MatchingMatching
–– TRISSTRISS

•• Cost:BenefitCost:Benefit
•• TriageTriage

ProblemsProblems
•• Design challengesDesign challenges

–– Heterogeneity Heterogeneity 
–– Validity questionsValidity questions
–– Residual confoundingResidual confounding
–– ““Black boxBlack box””

•• Lack of consensusLack of consensus
•• Available data qualityAvailable data quality



Areas for studyAreas for study

•• ClinicalClinical
–– Mortality, morbidity (Mortality, morbidity (e.g. e.g. GCOS)GCOS)
–– Physiologic (Physiologic (e.g. e.g. hypoxemia)hypoxemia)
–– Analgesia/pain care practicesAnalgesia/pain care practices
–– Protocol adherence, error reductionProtocol adherence, error reduction

•• Surrogate & logistic Surrogate & logistic 
–– Speed (ALS coverage, transport time)Speed (ALS coverage, transport time)
–– Direct transport to definitive careDirect transport to definitive care

•• CostCost--benefit considerationsbenefit considerations



Issues: Evidence Base Challenges
Limited outcome studies:

+ Support with accurate patient selection
- Population based studies
- System wide studies vs. disease specific

Limited cost benefit studies– (metrics, additional lives, life 
years)

Limited system replacement cost studies–
ground vs. air
air vs. air
air vs. no air
air vs. rural / community hospital

Few policy studies —unpublished / State of Vermont



Issues: Evidence Base
Evidence mixed– (urban vs. rural, trauma vs. medical, specific 
injury, other changes in EMS / healthcare system, airway 
management)

Increasing literature supporting well integrated systems 
/ time to care
(Thomas, et. al. MA (blunt trauma),  Mann, et. al. UT, (IF trauma)  Oppe, Netherlands, 

trauma and medical, Shatney CA, time to care, Winchell, CA, TBI/airway)

Significant Debates on methodology 

Randomized Control Difficult 

Uncertainty in patient selection: ACS, EMS triage criteria

Environmental specific 

Changing playing field



Issues: Evidence Base: Recent Lit Reviews
Non Trauma Helicopter Emergency Medical Services 
Transport: Annotated Review of Selected Outcome-
Related Literature  Thomas SH, Cheema F, Wedel SK, Cummings M, 
Thomson, D. Prehospital Emergency Care 2002;6:242-255 

Trauma Helicopter Emergency Medical Services 
Transport: Annotated Review of Selected Outcome-
Related Literature Thomas SH, Wedel SK, Cheema F, Thomson D. 
Prehospital Emergency Care 2002;6:359-371 

Helicopter Emergency Medical Services Transport 
Outcomes Literature: Annotated Review of Articles 
Published 2002 – 2003 Thomas SH. Prehospital Emergency Care 
2004;8:322-333

Helicopter EMS Transport Outcomes Literature: 
Annotated Review of Articles Published 2004-2006. 
Thomas SH. Prehospital Emergency Care 2007;11:477-488



Correlation of Medical Helicopter 
Transports With Consensus 

Utilization Guidelines

The Northeast  
Evaluation of Transport 
Workgroup



Issues: Patient Selection Challenges

Time vs. geography

Air vs. Ground 

Team vs. Speed

The Maryland Expert Panel 



Safety



56Federal Aviation
Administration 56

International Helicopter Safety Symposium

September 26-29, 2005

Newberry, SC  July 2004
4 Fatal



Focus:  1998-2008Focus:  1998-2008

146 HEMS accidents146 HEMS accidents
55% off all HEMS accidents since 55% off all HEMS accidents since 
19721972
141 dedicated HEMS141 dedicated HEMS
5 dual purpose5 dual purpose
50 (of 146) fatal 50 (of 146) fatal 

47 HEMS47 HEMS
3 dual purpose3 dual purpose

through October 15, 
2008



U.S. HEMS and Fatal  AccidentsU.S. HEMS and Fatal  Accidents
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HEMS: 1998-2008 (146  accidents)HEMS: 1998-2008 (146  accidents)

1988-1997: 5.0 98-08: 12.4Avg.  accidents/yr

Dedicated and Dual-purpose 
through 1 Jan. 2009
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When and Why?            1998-
2008
When and Why?            1998-
2008

Probable cause. . . . Probable cause. . . . 
““Human errorHuman error”” –– 77% 77% 

WeatherWeather--relatedrelated
Collision with objectsCollision with objects

Mechanical Mechanical –– 17% 17% 
Other Other –– 3%3%
Undetermined Undetermined –– 2%2%



HEMS Crew Fatalities /
100,000 Personnel
HEMS Crew Fatalities /
100,000 Personnel
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Federal Most Wanted 
Transportation Safety 
Improvements

Federal Most Wanted 
Transportation Safety 
Improvements

Improve Safety of Emergency 
Medical Services Flights



NTSB Special Investigation ReportNTSB Special Investigation Report

• Adopted January 25, 2006
• EMS provides an important service
• Pressures; challenging environment
• Analyzed 55 EMS accidents from:

Jan. 2002 – Jan. 2005
• 54 fatalities, 19 serious injuries
• 29 of 55 accidents could have been 

prevented with corrective actions



Recent Fatal EMS AccidentsRecent Fatal EMS Accidents
• Whittier, AK – Dec. 3, 2007 - BK117  - 4 fatal
• Cherokee, AL – Dec 30, 2007 - Bell 206 – 3 fatal
• S. Padre Island, TX – Feb. 5, 2008 -AS350 – 3 fatal
• La Crosse, WI – May 10, 2008 – EC135 – 3 fatal
• Huntsville, TX – June 8, 2008 – Bell 407 – 4 fatal
• Flagstaff, AZ – June 26, 2008 – Bell 407s – 7 fatal
• Greensburg, IN – Sept. 1, 2008 – Bell 206 – 3 fatal
• Forestville, MD – Sept. 28, 2008 – AS365N1 – 4 fatal
• Aurora, IL – Oct. 15, 2008 – Bell 222 – 4 fatal





Improve Safety of Emergency 
Medical Services Flights
Proposed Safety Board Action

• Add issue area to Most Wanted List
• Add recommendations A-06-12 thru -15
• Reclassify A-06-13 to “Open-Unacceptable”
• Assign yellow classification: Acceptable  
Response, progressing slowly

Timeliness Classification YELLOW



EMS Safety Issue: Night Vision DevicesEMS Safety Issue: Night Vision Devices
• Night EMS accidents over represented

• NVIS enhances ability to see and avoid obstacles 
& reduces spatial disorientation

• 13 of 55 accidents may have benefited from use 
of NVIS 

• FAA encourages use of NVIS

• Feasibility of NVIS ? (Costs, Training, Cockpit 
Compatibility, Ambient Lighting)

• Action:NTSB Staff to monitor effectiveness



NTSB Public Hearing on EMS Safety    Feb 3-6 2009NTSB Public Hearing on EMS Safety    Feb 3-6 2009

• Program models and reimbursement
• Corporate Oversight
• State and Federal Regulation
• Competition (including Helicopter Shopping)
• Pilot Training
• Crew Resource Management for Medical & Flight Crew
• FAA Oversight
• Instrument Flight 
• Equipment: TAWS, Flight Recorders
• 135, Risk, Dispatch, TAWS (Previous NTSB Recs)



Issues:  Safety / Risk Benefits

Transport Safety: ground / air

Transport misadventure / clinical misadventure

Lack of data (FAA, AAMS, EMS, Hospital, System)

Periods of rapid growth associated with 

increased accident rate

Accident rates vs. numbers 

Competition within vs. for markets 

Relationship corporate model to safety not clear





Issues:  Safety Risk / Benefits

Complex environment w/ many providers

Service Availability in Rural Areas 

Rural Infrastructure: (wx. reporting, AIP funds, FSS)

+ night activity secondary to healthcare changes

Technology / Cost / Availability / Incentives
Radar altimeters, Twin, TAWS, IFR, NVG, Simulation

Changes in technology vs. lowest cost = leveling down  

(SE, VFR, limited avionics)

Clinical Safety 

Workforce

Regulatory oversight—FAR, States, Local



Cost Effectiveness



What is Cost-Effective?

Cost: the amount or equivalent paid or 
charged for something

Effective: producing or capable of producing a 
measureable / reproducible result

Cost-effective:  economical in terms of tangible 
benefits produced by money spent

Clearly a judgment.
How much is a human life or limb worth?



Four Significant Variables

1. Cost per transport

2. Hospital cost of additional survivors

3. Number of additional survivors

4. Remaining life expectancy of each survivor



CostCost--Benefit Benefit 
cost per life year savedcost per life year saved

NICU (birth wt. 500-999g)   
$18,000

Median, 310 medical interventions
$19,000

3-vessel CABG for severe angina
$23,000

Thrombolysis for acute MI
$32,678

Prophylactic AZT post-needlestick
$41,000

Level I TC cost per life saved   
$84,000

Accepted threshold, NEJM 2005
$40,000-50,000

HEMS scene trauma, W = 5 $2500

HEMS scene trauma, W = 1          $9700

HEMS use: Massachusetts $2454

HEMS system: U.K. & Norway  $10-30,000



Issues:  Cost / Benefits Challenges

“Expensive” medical therapy from single patient 
perspective 

? Cost effective strategy from population perspective ?

Provider Competition / market saturation / 
“Roemer's Bed Law”

Tempting to equate lower unit costs with cost-
effectiveness, and higher unit costs with “cost-
prohibitiveness.”. 

Funding: preparedness model challenge:
transport per single patient service reimbursement 

“Fire” based funding: public support



Comparisons

• Teng TO, et. al.
Five Hundred Life-Saving Interventions and Their Cost 
Effectiveness. 
Society for Risk Analysis. 1995;Vol.

• Median - $42,000 per year of life saved

• Medical median - $19,000

• Prevention median - $48,000

• Toxin control median - $2.8M



Comparisons of cost of medical interventions
Emergency Medical Intervention Discounted Cost

per YL  1995 $

Prehospital defibrillation by EMTs 820
Warfarin for stroke prophylaxis in

patients with atrial fibrillation 8,000
Prehospital paramedic system 8,886
Neonatal ICU for infants with birth 

weight between 500 and 999 g. 18,000
Median for 310 medical interventions 19,000
3-vessel CABG for severe angina 23,000
t-PA treatment for acute MI 32,678
Prophylactic AZT after needlestick 
injury in health care workers 41,000



Yanofsky / Vermont Study - 1995/1996
Helicopter Review Committee Report, Vermont Health Authority, 1997

Yanofsky - Similar method to Gearhart
(Yanofski, N. AMTC 1998)

5 lives saved per hundred transports

= $ 12,000 cost per year life saved

236 transports - 12 lives  (approx. 5/100)



policy issues:

Most significant benefit not published. Total 
costs at discharge on average for patients 
transported directly to tertiary care (injury or 
medical) average $14K less than comparable 
cohort via ground to community and then 
tertiary care. (Yanofski, N. AMTC 1998)

Vermont / DHART Guidelines used to 
develop NAEMSP guidelines. 



Issues:  Cost / Benefits Challenges
Increasing evidence that cost per life year saved 
and cost per additional life saved validates 
availability of resource

At what cost is extra life saved acceptable?
At what cost is extra life year saved acceptable?
Literature 3-30% unexpected survivors

Agreed and transparent metrics

Readiness / preparedness model / high fixed 
costs of availability
Replacement models– EMS ground ratio
Replacement models– rural hospitals



Regulation



Issues in Regulation:  Practice Variation

Lack of Design
Rapid growth associated with safety concerns 
+/- integration with EMS 
+/- integration with hospitals 
Similar to traditional EMS = local demand driven 
Geographic location availability 
Patient selection: triage / use metrics 

Discharge from ED reports rates > 60%
Wide variation in FARS data / rural areas most challenging

Inter provider competition without corresponding 
improvements in service

Medical oversight



IOM EMS at the Crossroads: air medicine

“While the Federal Aviation Administration is 

responsible for safety inspections, helicopter 

licensure, and air traffic control, the committee 

recommends that states assume regulatory 

oversight of medical aspects of air medical 

services including communications, dispatch, 

and air transport protocols.”



A quick primer

Aircraft 

FAA oversight (FARS public / commercial) 
Air Carriers / Certificate Holders
Part 91
Part 135

State 
Scope of Practice
Organization of Services 
Medical Oversight





Issues:  regulation

Federal vs. State

The Airline Deregulation Act

What is medical / What is aviation



“Knowing is not enough, we must apply,
willing is not enough, we must do.”
Goethe

Epigraph :EMS at the Crossoads. 
Institute of Medicine 2007 



Issues in the Future: Growth

• Transport – increased numbers and acuity

• Transport Medicine =  sub-specialty

• Integrated system: replacement cost model 
– Regional / multi-state

– Medical oversight

– Communications including tele-medicine

– Ground, HEMS, FW transport

– Preparedness base funding



Issues in the Future:  Medicine

Multi-factorial– changes in healthcare system 
CAH’s / Rural service availability

- specialists, sub-specialists,  - night coverage

hospital specialization

hospital / TC / ED closure

med/mal, need for hospitals to off load risk and capital costs

Patient Selection: 
(Dx., Age, Triage Criteria, Time /Distance, Other)

ACN triage technology

Healthcare Technology / Time Dependent Care 
(TBI, PCI, Cardiac, Stroke, Neonatal)

Preparedness Costs /(availability response model)



Issues in the Future:  Aviation

Infrastructure costs
(IFR, wx. reporting, technology, helipads)

Safety:
alignment of incentives / transport = reimbursement

Technology costs: 
airframes, avionics, infrastructure

Technology Changes:
Regulatory Consistency 

(International / Federal / State / Local)

Public Acceptance

Preparedness costs (availability response model)



Issues: HEMS/Healthcare Policy

Public expectation:  demand vs. need / media

Healthcare iatrogenic changes 

Geographical location / time to definitive care

Urban Rural Paradox--EMS and hospital service 
availability / rural areas

Air = rural access to time dependent tertiary care

Transport medicine = subspecialty 

Healthcare replacement strategy

Preparedness costs (availability response model)



Issues: Evidence Base / Organization / Safety
Rural and Frontier EMS Agenda for the Future. 2004. 
National Rural Health Association. McGinnis KK. 
www.nrharural.org. 

A safety review and risk assessment in air medical 
transport. 2002. Air Medical Physician Association. 
Blumen IJ.  www.AMPA.org. 

I Have Seen the Enemy . . . . A Statistical Analysis and 
Update on HEMS Accidents Blumen IJ, UCANN, University of 

Chicago Hospitals AMTC Austin 2005

Air Medical Services Future Development as an 
Integrated Component of the EMS System 
McGinnis KK, Judge T, et al. Prehospital Emergency Care, 2007; 11:353=368

http://www.nrharural.org/
http://www.ampa.org/


Issues: Future Policy

• Air Medical Leadership Congress (AMPA) Salt Lake City 
2003. 

• Action agenda:
– Clinical Care
– Safety
– Cost Benefit
– Regulation

• Proceedings published May 2004
• Thomas F, Robinson K, Judge T, et. al. The 2003 Air Medical Leadership 

Congress: Findings and Recommendations Air Medical Journal May June 
2004;23;3:20-36



Resources: 
• www.aams.org
• www.ampa.org
• www.astna.org
• www.naacs.org
• www.iafp.org
• www.nemspa.org
• www.amsac.org
• http://visionzero.aams.org
• www.ihst.org
• www.faa.gov
• www.ntsb.gov

http://www.aams.org/
http://www.ampa.org/
http://www.astna.org/
http://www.naacs.org/
http://www.iafp.org/
http://www.nemspa.org/
http://www.amsac.org/
http://visionzero.aams.org/
http://www.ihst.org/
http://www.faa.gov/
http://www.ntsb.gov/


tjudge@ahs.emh.org
207 973 6706

mailto:tjudge@ahs.emh.org
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