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Lessons to learn from HEMS?

1995

2007
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CRM in aviation

• NASA research on airtransport accidents 
reveals human factors as main cause

• 1978: 
United Airlines crash (DC 8, Portland)

• 1979:
“resource management on the flightdeck”
a workshop sponsored by the NASA
introducing 
“cockpit resource management”

• 1981:
first CRM programme by United Airlines
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• 1986
“crew resource management” as second 
generation of training

• 1993
evolution of CRM training by Delta Airlines

• Early 1990s
third generation CRM extending to cockpit-
cabin training

• Late 1990s
fourth generation CRM

• adapting CRM to national cultures of crews

CRM in aviation
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Anaesthesiology 1978:

Preventable anaesthesia 
mishaps

“In this respect it permits 
the application of 
human-factors 
principles to 

anaesthesia, following 
the example of 

successful applications 
in fields such as 

aviation.”

CRM in anaesthesia
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• 1987 Gaba et al.
• Many mishaps are due 

to human error rather 
than equipment failure

• Extrapolation suggests 
that, of the 2.000 –
10.000 deaths annually 
attributable to 
anaesthesia 
approximately half are 
preventable

CRM in anaesthesia
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David Gaba with CASE (comprehensive anesthesia simulation 
environment) and Medsim Eagle prototype, 1986

Simulators in anesthesia

http://qshc.bmj.com/content/vol13/suppl_1/images/large/qc9886.f4.jpeg
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CRM in aviation
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Errors in healthcare

• „to err is human“ IOM 2000
• “adverse events” bij 3 – 4% van alle stationair

opgenomen Patiënten, waarvan in het gevolg 7 – 14% 
overleden

• De helft ervan wordt geweten aan medische fouten en was 
dus vermijdbaar

• “Human factors” in 70 – 80% verantwoordelijk voor 
menselijke fouten

• „onbedoelde schade in ziekenhuizen“
NIVEL 2007

• Het overlijden van 1735 patiënten had waarschijnlijk 
voorkomen kunnen worden

• 30.000 patiënten lopen schade op tijdens de behandeling, 
die voorkomen had kunnen worden
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What do we want to improve?

• Technical skills
• Non-technical skills
• Procedures
• Workflow
• Resources and material
• Organisation

• Individual skills vs. team skills
• Mono- vs. multidisciplinary
• Low fidelity vs. high fidelity
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Where are the gaps?

• CIRS (critical incident reporting system)
• PRISMA (prevention and recovery 

information system for monitoring and 
analysis)

• RCA (root cause analysis)
• DIMS (decentraal incident melding 

systeem)
• Trip report
• Simulations
•
•
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What offer existing trainingconcepts?

• Technical skill training
• PHTLS
• ETS
• Simulation
• CRM
• Teamtraining / teambuilding
• E-learning
•
•
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Technical skill training
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PHTLS
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ETS



Jung 2009

CRM theory
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Simulation



Jung 2009

Concept of training

Team NTSTeam NTS

IndividualIndividual NTSNTS

TechnicalTechnical skillsskills
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• CRM theorie
• Communication, stress and workload

management, mistakes, leadership, 
problemsolving, decision making, situational
awareness, mental models

• Scenario
• Highfidelity, full scale, patient simulators, in 

situ

• Debriefing
• Video feedback, debriefing, self assessment

CRM trauma team training
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Debriefing

• Technical skills
• Non-technical skills
• Self assessment
• Feedback
• Team skills
• Evaluation
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Scenarios

High fidelity Low fidelity

http://images.google.de/imgres?imgurl=http://www.leightonwoodwork.com/images/lw_three_chairs.jpg&imgrefurl=http://www.leightonwoodwork.com/&h=240&w=350&sz=18&hl=nl&start=12&tbnid=ViLHsNLb1bWX_M:&tbnh=82&tbnw=120&prev=/images%3Fq%3Dthree%2Bchairs%26gbv%3D2%26hl%3Dnl
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Simulators
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Video feedback

Audio

Video

special sound FX

voice of god

TüPASS
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In situ training
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Train where you work
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(too) many actors

http://images.google.de/imgres?imgurl=http://zippo46.web-log.nl/photos/uncategorized/ambulance.gif&imgrefurl=http://www.twor.be/viewtopic.php%3Fp%3D10517%26sid%3Dd517e2c2f4dfa6cbba636734a89aae37&h=397&w=635&sz=127&hl=nl&start=12&tbnid=ZpjizOMtUDw2RM:&tbnh=86&tbnw=137&prev=/images%3Fq%3Dambulance%26gbv%3D2%26hl%3Dnl
http://upload.wikimedia.org/wikipedia/de/thumb/2/2e/Anaesthesist2006.jpg/250px-Anaesthesist2006.jpg
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http://images.google.de/imgres?imgurl=http://www.af.mil/shared/media/photodb/photos/030626-F-0000W-001.jpg&imgrefurl=http://www.af.mil/weekinphotos/wipgallery.asp%3Fweek%3D17&h=1797&w=1500&sz=1473&hl=nl&start=11&tbnid=1PTljhdXtn2RUM:&tbnh=150&tbnw=125&prev=/images%3Fq%3Dradiologist%26gbv%3D2%26hl%3Dnl
http://images.google.de/imgres?imgurl=http://www.mscenter.us/staff/images/DrKanterReflex.JPG&imgrefurl=http://www.mscenter.us/staff/staff_bio.asp%3FStaffID%3D9&h=372&w=275&sz=26&hl=nl&start=38&tbnid=DOPFb9Iv1ATOpM:&tbnh=122&tbnw=90&prev=/images%3Fq%3Dneurologist%26start%3D20%26gbv%3D2%26ndsp%3D20%26hl%3Dnl%26sa%3DN
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CRM in the OR
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CRM in the OR
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CRM + simulation = happily ever after?
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Simulation in EMS

• Train and evaluate 
skills under realistic 
circumstances

• Approach to NTS
• Testing new 

material and 
procedures

• Addressing 
operational and 
patient safety 
relevant issues
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Pitfalls

• Maintenance
• Train the trainer
• Safe learning environment
• Implementation in work practice
• Simulations as examination tool
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Where are we going to?

• Targeted training combining TS and NTS 
using different classes of simulators

• ‘closed loop’ training

• Evaluation of equipment, SOPs, workflow in 
simulated environment

• Multidisciplinary team training

• In situ training / train as you work

• Genuine healthcare approach towards 
safety issues

• Simulation network
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Thank you very much for your attention
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