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Lessons to learn from HEMS?
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CRM In aviation

NASA research on airtransport accidents
reveals human factors as main cause

e 197/8:
United Airlines crash (DC 8, Portland)
e 1979:

“resource management on the flightdeck”
a workshop sponsored by the NASA

Introducing
“cockpit resource management”
e 1981:
first CRM programme by United Airlines
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CRM In aviation

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
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Preventable Anesthesia Mishaps:
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SPECIAL ARTICLE

Anesthetic Mishaps: Breaking the Chain of Accident Evolution

Oavid M. Gada, M.0.," Mary Mavwal, M0 T Abs Dadnds, BLE

RISKS OF ANESTHETIC ADMINISTRATICN WEre Feiog:
nized soon after the sdvent of surgical amesihesia,’ and
mwrch subseguent atteritson has focused an ke role of
anesthesia on surgical moraBy.” The interpretacion of
the magnitude and sourte of aneshetic risks has been
cangreverstal, A eommaon view™ is thar anesthesa risk
should be zero because amesthesm is not itself thempeatic,
and “amesthetic agens themselves are mat lethal excepn
when they are misased."™ This view was challenged® by
Keats on the groursds that anesthetic and adjusant drogs
are potent arul have r.mnFl:it.mi-nnr. bath known and idio-
syrcratic. However, Hamilton™ responded that manage-
mei of thess 1_Imu_ FEspOnEEs. “ls ghe essenice of the prac-

thest differs from ather spedalities,” S
anesthetic-related momaling have nos conclusively
the exact comribution of anesthesia to petioperative
dewthi. Mo comprehensive prospectine siudy ol anesthetic
maartality will probably sver be undertaken in the United
Scates, beciuse mzd.lraHl-g:.il. considerations stifle conf-
dential nquiry,"® More receraly, emplrioal Investigatians
© have attempted to determine the
mishaps indeperddent of the ocour-
rence of acrual patient injury. These investigations have
suggested that many mishaps are due o buran error
rather  than o b fadlure, and are therefore
“discoverable” '™ and “preventable”''"-" Exrapolation
from these stedies suprests that, af the ,000-10,000
deaths annually arributable e anesthesa in the Uniced
States, approximately half are prevemtable. §

* fasisiam Prafemer of Asechoi.

1 Climizil lrtrecior of Anesahesia,

¥ Mcdical Buedeni.

Recrived fram the Depomee of Ansubda, Sanfoed Lin
Bl ol Malickme, Sembard, Califoemis; and the Asnthoz
Fale Allg Veicram Adminningien Medeal Conter, Falo Aks, Cale
Farsia, Accepied For publicaiion Janwery 9, | D87,

fuddre seprni requens o O, Gatoe Aneshesa Service, | 124,
Paioy Ah-"-"'lll'-q. 3801 Mirands Aveniss, Palo Alo, Callormis 94504,

Ky words: Crmplications accdems, Human Ssoons in anesiheia,
Risk maregemeni.

§ Dieaibn duing gersral s haads: Technologyrelaosd, dis 1w hs-
=un crror, or snavidable? Techmobegy for Ansuhesda Gil=11, 1885

The Normal Accidents Model

WHAT 15 FREVYENTABLE 1N PRINCIPLE 15 NOT
MECESSARILY PREVENTADILE 1N PRACTICE

The accident at e Mibe Islanel [TMIL ancd more
recenly the Ghalenger explosion, Bhopal dissser, and
Chernnbyl incident have browght greater public atvention
ta the arens af human Bctars and acckdent preventhon. A
mew view of aocidents and risks, which grew out of an
analysis of the everts 2t TMI, has been introduced by the
organizatioes] thevrist Charles Pevromw,'® He motes that
necidents fomtinee to ooour, despite both powerhul incen-
tives to prevert them, and the existence of multiple ech-
rilogg beal and aperational fail-safe systems. Perrow terms
this phenomenoan “normal accidents”™ or “system aci-
dents,” suggesting it “in certain systems mishiple and
unexpected internerions of filures are meviable." 1" Sy
tem accidents are different than simphe component failune
wcchdens, in that they invoelve unantlclipaced Inveractions
of muliiple faileres. Thus, a system designed o cormect
routine single equipment failures ar human errons may
[ hmq & of handling more comples mishaps. "l'h:

Perrow applies 1o nuckar power, smce-
tian, chemical mamufsciuring, amd shipplng
n|:r|:u||=| equally 1o aneshesiclogy.

Charasteristics of Systema Predisposing
o System Accidenis

Thae tus kazy whemmunts whach makea aystem wialnerahbe
o SYELEm accidencs are swpliseity of mmmmﬂ.ngum
o ot img between components. Sysbems combining these
elesnents will Hhely have secuderme desping the oo va
avoid them.

COMPLENITY OF INTERACTIONS

Boutine interections are those which are expected in
Tamnillar sequence, and those that are quite visible even i
urplanned. “Compler interactions are those of unfamior
sequersces or unplaneed and anespected squences, and
are either ot visible o not immediarely comprehensi-
ke We extend Perrow's analysis by identifying three
types of complexity.




Simulators In anesthesia

@ UMCG

Acute Zorg '

David Gaba with CASE (comprehensive anesthesia simulation
environment) and Medsim Eagle prototype, 1986
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Chart 1. Number of accidents (top) and accident rates (bottom), 1975 through
1995. (See Chart 27 in the appendix.)




Errors In healthcare

~to err i1Is human*“ IOM 2000

e “adverse events” bij 3 — 4% van alle stationair

opgenomen Patiénten, waarvan in het gevolg 7 — 14%
overleden

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

e “Human factors” in 70 — 80% verantwoordelijk voor
menselijke fouten

e onbedoelde schade In Z|ekenhU|zen
NIVEL 2007 |

e Het overlijden van 1735 patiénten had Waars.chijn'lijk
voorkomen kunnen worden d

« 30.000 patiénten lopen schade op tijdens de behandeling,
die voorkomen had kunnen worden

Jung 2009



What do we want to improve?

e Technical skills
e Non-technical skills

e Procedures

e \Workflow

e Resources and material
e Organisation

e Individual skills vs. team skills
e Mono- vs. multidisciplinary
e Low fidelity vs. high fidelity

Jung 2009



Where are the gaps?

CIRS (critical incident reporting system)

e PRISMA (prevention and recovery
iInformation system for monitoring and
analysis)

e RCA (root cause analysis)

e DIMS (decentraal incident melding
systeem)

e Trip report
e Simulations

Jung 2009



What offer existing trainingconcepts?

e Technical skill training
e PHTLS

e ETS

e Simulation

e CRM

e Teamtraining / teambuilding
e E-learning

Jung 2009



Technical skill training
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PHTLS
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CRM theory
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Simulation
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Concept of training

Team NTS

I ndnvidual NS
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CRM trauma team training

e CRM theorie

e Communication, stress and workload
management, mistakes, leadership,
problemsolving, decision making, situational
awareness, mental models

e Scenario

 Highfidelity, full scale, patient simulators, in

situ
e Debriefing

» Video feedback, debriefing, self assessment

Jung 2009



Debriefing

e Technical skills
e Non-technical skills
e Self assessment

e Feedback

e Team skills

e Evaluation

Jung 2009



Scenarios

g uMmcG
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High fidelity Low fidelity
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Video feedback
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In situ training
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Train where you work
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(too) many actors

g UMCG

Acute Zorg '

Jung 2009


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
http://images.google.de/imgres?imgurl=http://www.metrohealth.org/images/Patient%2520Services/Surgery/Surgeon%252002.jpg&imgrefurl=http://www.metrohealth.org/body.cfm%3Fid%3D1138&h=308&w=448&sz=104&hl=nl&start=6&tbnid=yJZZSLM-vAmf6M:&tbnh=87&tbnw=127&prev=/images%3Fq%3Dsurgeon%26gbv%3D2%26hl%3Dnl
http://images.google.de/imgres?imgurl=http://www.gruntdoc.com/pics/uab-er-rap.jpg&imgrefurl=http://gruntdoc.com/2005/10/uab-nurses-rap.html&h=338&w=450&sz=17&hl=nl&start=3&tbnid=aFTLrv1oEytMuM:&tbnh=95&tbnw=127&prev=/images%3Fq%3DER%2Bnurse%26gbv%3D2%26hl%3Dnl
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

CRM In the OR

Surgeon Shoots During Operation
Anesthetist Dead ... Patient Faints

Ric de Janewro..BReuters. A DBrazihan
surgeon shot a colleague, who was
responsible for the anesthesia of the
patient, during abdeminal surgery. Whle
this was happening on Monday. The

patient awocke from anesthesia, and, on

seeing the bloodbath, famnted.

The resident who was present attempted
to save the life of the anesthenst then
ended the abdominal operation. The

surgeon was long gone over the

There was disasreement regarding the
surgery between the two doctors,
members of a private climc at Macae,
near Rio-de-Janeirc, where the operation
took place.

During the dispute, the 60 years old
surgeon, Marcelino Perewra da Silva,
took out a revolver and put three shots
into the head of Elimson Ribeiro Elias,

aged 40. Search is on for the surgeon.

mountaimn. Source - Bob Helmreich, Hallifax Eimiﬂﬁium 2003



Development of a ratng system for surgeons’ non-technical skills

Table 2. NOTSS skills taxonomy v1.1

Situation Awareness Gathering information

Understanding information
Projecting and anticipating future state
Decision Making Considering options
Selecting and commanucating option
Supporting others
Coping with pressurs
Establishing a shared understanding
Co-ordinating team

olemnenting and reviewing decisions
Planning and preparation
Development of a rating system for surgeons’ non-technical skills

Fle xibﬂin'.-' responding to change
Setting and mamtaming standards

Category
Task Management

5. ‘r'ulel‘_, B F]j.n]_, 5. Patersnn-Bmqu, M. Ih-Iaran'_. D. l'-!‘.n:n'ﬂ.-'ll?;.-"1

Team Working

Situation Awareness

Decision Making

o
-
o
o

Anaesthetists’ Non-Technical Skills
(ANTS) System Handbook v1.0

ANTS System v1.0: Categories and Elements

Elements

* Planning and preparing

= Prioritising

* Providing and maintaining standards
# |dentifying and utilising resources

» Co-ordinating activities with team members
# Exchanging information

# Using authority and assertiveness

= Assessing capabilities

» Supporting others

* Gathering information

# Recognising and understanding

= Anticipating

# |dentifying options

= Balancing risks and selecting options
» Re-evaluating






Simulation in EMS

e Train and evaluate
skills under realistic
circumstances

e Approach to NTS

e Testing new
material and
procedures

e Addressing
operational and
patient safety
relevant issues

Knows how

Jung 2009



Pitfalls

e Maintenance
e Train the trainer

e Safe learning environment

e Implementation in work practice
e Simulations as examination tool

Jung 2009



Where are we going to?

Targeted training combining TS and NTS
using different classes of simulators

e ‘closed loop’ training

e Evaluation of equipment, SOPs, workflow In
simulated environment

e Multidisciplinary team training
e In situ training / train as you work

e Genuine healthcare approach towards
safety issues

e Simulation network

Jung 2009
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Thank you very much for your attention
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