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Factors that influence value of helicopter EMS



Mechanisms by which HEMS may 

improve trauma outcomes

Faster transport time: if expected ground transport time > 30 minutes

Higher level of care (staff, medications, procedures, equipment)



223,475 patients with major trauma

Propensity score analysis, national trauma registry

Outcome = survival to hospital discharge

 Helicopter vs. ground (OR 1.16 [95% CI 1.14-1.18])

 Absolute risk reduction 1.5% 

 i.e. 1.5 lives saved /100 transports



Headline: “Air ambulances leave some with 

sky-high bills”  12/17/09

Mean HEMS transport bill:

• 2007: $13,000

• 2013: $36,000



Crisis in the Sky: Medevac Helicopter Crashes and Deaths

Escalating Business Pressures, Insurance, Lack of Oversight 

Blamed for Rash of Accidents

By BRIAN ROSS, JOSEPH RHEE and ANGELA M. HILL

February 3, 2009— 

Fatal Flights: A Perilous Rush to Profit

August 21, 2009 -



Cheung, Delgado, Staudenmayer, Academic Emergency Medicine, 2014

Wide regional variation in minor injury flights



 Estimates of effectiveness of HEMS depend on local 

context/alternatives, study methodology

 Public concerns re: costs, safety, overuse for minor 

injuries

 High fixed costs and economic incentives for overuse

Summary of challenges in assessing value of HEMS



• How much more effective do helicopters need to be compared to ground 

ambulances in order to be cost-effective for transport from the site of 

injury to a trauma center, given their costs, safety profiles, and inevitable 

use of minor injury patients?

> ?> ? 



Helicopter

Ground

Crash

No Crash

No Crash

Have Minor Injury

Crash

Have Serious Injury

Have Minor Injury

Have Serious Injury

Discharged Alive

Die In Hospital

Die In Hospital

Discharged Alive

Discharged Alive

Die In Hospital

Die In Hospital

Discharged Alive Markov

Model

Markov
Model

Markov

Model

Markov

Model

Discharged 
Alive

Die Survive to 1 yrSurvive to 1 yrSurvive to 1 yr

Alive Beyond 1yr

Markov Model



GAINED
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Threshold relative reduction in mortality 

needed for helicopter to be cost-effective
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Relative Reduction in Mortality (%) Among Patients with Serious Injury (AIS 3-6) 

Helicopter EMS Compared with Ground EMS 

Base case analysis 



Effect of overtriage on cost-effectiveness
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Relative Reduction in Mortality (%) Among Patients with Serious Injury (AIS 3-6) 

Helicopter EMS Compared with Ground EMS 

Base case: 
    overtriage  
         rate (36%) 
             

Region with 
lowest observed 
overtriage rate (8%) 

Region with highest observed 
     overtriage rate (69%)  



Effect of disability outcomes on cost-effectiveness
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Helicopter cohort SF-6D 
quality of life score 0.01  
better over lifetime 

Base case: 
   no difference  in 
       SF-6D quality of life  
            score over lifetime 

Helicopter cohort SF-6D 
   quality of life score 0.01 
     worse over lifetime 



Effect of fatal crash risk on cost-effectiveness
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Base case analysis 



Effect of cost/transport on cost effectiveness
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Threshold relative reduction in mortality 

needed for helicopter to be cost-effective

0% 

10% 

20% 

30% 

40% 

50% 

60% 

70% 

80% 

90% 

100% 

$0 $50,000 $100,000 $150,000 

P
r
o

b
a
b

il
it

y
  
H

e
li

c
o

p
te

r
 E

M
S

 C
o

st
-E

ff
e
c
ti

v
e
 

Cost Willing to Pay per QALY Gained 
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Limitations

• Findings only applicable to:
• Regions where both options exist, feasible

• Regions that do not suffer opportunity costs from 

ground ambulance leaving

• Option of helicopter EMS to trauma center vs. 

ground transport to non-trauma center not 

considered



Conclusions

For the average patient requiring trauma center care, 
our analysis suggests the needed RRR of mortality to 
be cost-effective:

• 15% (i.e. 1.3 lives/100 transports) for $100,000/QALY 
gained

• 30% (i.e. 3.3 lives/100 transports) for $50,000/QALY 
gained

Given current uncertainties, if helicopter EMS reduces 
mortality by > 26%, there is a > 95% chance it costs 
<$100,000/QALY 



Implications

• Reducing overtriage most likely way to improve 

the cost-effectiveness of helicopter EMS
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Relative Reduction in Mortality (%) Among Patients with Serious Injury (AIS 3-6) 

Helicopter EMS Compared with Ground EMS 

Base case: 
    overtriage  
         rate (47%) 
             

Region with 
lowest observed 
overtriage rate (18%) 

Region with highest observed 
     overtriage rate (68%)  



Bottom Line: better triage using validated 

instruments, increases value of HEMS
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Relative Reduction in Mortality (%) Among Patients with Serious Injury (AIS 3-6) 

Helicopter EMS Compared with Ground EMS 

Helicopter cohort SF-6D 
quality of life score 0.01  
better over lifetime 

Base case: 
   no difference  in 
       SF-6D quality of life  
            score over lifetime 

Helicopter cohort SF-6D 
   quality of life score 0.01 
     worse over lifetime 

• Huge need to study non-mortality outcomes more 

rigorously in U.S.

Implications



Thank You



Appendix: Cost-effectiveness analysis 

in 5 minutes or less





New York Yankees

Oakland A’s

Win

Lose

Win

Lose

Which team to 

buy?

Prob = 0.586

Prob = 0.580

Prob = 0.414

Prob = 0.420

Cost = $200.2 mil

Cost = $52.9 mil

= 95 wins

= 94 wins

Model Assumptions:
1) Effectiveness = winning percentage

2)   Cost = payroll



New York Yankees

Oakland A’s

Win

Lose

Win

Lose

Which team to 

buy?

Prob = 0.586

Prob = 0.580

Prob = 0.414

Prob = 0.420

Cost = $200.2 mil

Cost = $52.9 mil

= 95 wins

= 94 wins

Model Assumptions:
1) Effectiveness = winning percentage

2)   Cost = payroll

Yankees expected to win more, but cost more.

Can afford the A’s, but should you buy the Yankees?

Incremental Cost-Effectiveness Ratio (ICER):

$147.3 million/additional win

Cost:               $200.2 mil – 52.9 mil

                           ------------------------------

Effectiveness:        95 wins – 94 wins

Depends on your “willingness-to-pay” threshold

In baseball, market value for player salaries is $3-5 

million/additional win they are expected to produce
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