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EMS Saves Lives
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Belief = Truth
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“However beautiful the strategy, you should
occasionally look at the results.”

-Winston Churchillw
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Interpreting & Applying Research

Quality / Strength

— Design

— Power /size
Validity

— Internal

— External
Statistics

— Appropriate
— Meaningful
Conclusions

Parachutes for Gravitational Challenge

lg I\VI ] December 20-27, 2003

Parachute use to prevent death and major trauma related
to gravitational challenge: systematic review of
randomised controlled trials

Gordon C S Smith, Jill P Pell

No randomised controlled trials of
parachute use have been undertaken.

The basis for parachute use is purely
observational, and its apparent efficacy
could potentially be explained by a
“healthy cohort” effect




Natural Experiment

Observational study comparing experimental and
control conditions assigned by natural process

Before-After Helicopter Unavailable

* Interrupted time series Weather
— Gain or Loss of HEMS Maintenance

 GRADE >"low” Concurrent mission
Staff




Objective

e Assess Patient Oriented Outcome that
Matters

— Mortality

« Comparing HEMS vs Ground

« Evaluate the quality and number of
natural experiment studies




Study ldentification & Selection

From initial search (>20,000 records): Selection of records describing outcomes analysis
for all-diagnosis helicopter emergency medical services (HEMS) vs. ground EMS (GEMS)
N = 221 records

Exclude records that did not use a methodology
model approximating a natural experiment
N = 203 records excluded

Records describing HEMS vs. GEMS outcome analysis
using any type of natural-experiment design
N = 18 records

I Exclude records for which HEMS routinely responded

and/or executed transports by ground vehicle
N = 2 records excluded

Records describing HEMS vs. GEMS natural experiment studies
N = 16 studies

Sapm
Main analysis set Secondary set (assessing previously analyzed cohort) 1'\. 3 3."
N = 13 studies N = 3 studies \\
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Risk of bias domains
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gf’"‘ams Judgement
1: Bias due to confoundi

D2: Bias due to selection of participants. @ serious
D3: Bias in classification of interventions. B Moderate
D4: Bias due to deviations from intended interventions.

D5: Bias due to missing data. ® Lo

D6: Bias in measurement of outcomes.

D7: Bias in selection of the reported result. @ No information

Traffic light figure for ROBINS-I summary




Mann
Schiller
McVey
Hesselfeldt

Overall

Meta-analysis

Odds Ratios
with 95% ClI

3.58 [ 1.63, 7.89)
1.42[1.07, 1.89]
1.43[1.01, 2.03]
1.86 [ 1.03, 3.36]

1.66 [ 1.23, 2.22]

Heterogeneity: T° = 0.04, I° = 42.75%, H’ = 1.75

Test of 6, =

0;: Q(3)=5.24, p=0.16

Testof 6=0:z=3.36, p=0.00

1.00 2.00 3.00 4.00
No-effect OR value = 1; OR>1 Favors HEMS

Random-effects DerSimonian—Laird model
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Pooled HEMS survival OR estimate 1.66 (95% CI 1.23-2.22)

Weight
(%)



Conclusions

e Few Studies of HEMS Outcome

* Natural Experiments provides
reasonable quality evidence

« HEMS Is assoclated with a 66%
Increase in survival odds




Opportunities

* Future Natural Experiments should
seek to eliminate selection bias

* Include multivariable analyses
— Incorporate a transport mode term
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