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Introduction

# ongoing work In LUI\/IC on Organisational
Learning from critical patlent safety
experiences

- Pilot 1: neonatology (2006), Pilot 2: children
and youth care centre (2007 =08)

o Setting up OL processes {| OL principles}
- Organisational Learning needs f\o‘ be organised!

# Preparing Learning |
- Learning Agency
- Learning Agents




Basic components In processes of
Organisational Learning: SOL-model

relevant
.+*| management

. > learning agency

work process

learning agentf
\ OL memory

...needs to be organised
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compensation of
loss of context
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Learning Levels

¢ Individual (single loop)

- Individual change of theory-in-use

+ Organisational Single loop
- within span of control of unit management

+ Organisational Double loop
- beyond span of control of unit management
- unit-governing variables => unit must adapt

o Deuterolearning

e




Questions leading to Lessons m

¢ What are the structural factors in incident
- people / apparature / procedures / context
¢ Which of these can be influenced or resolved
by unit management ...
- with little/much effort
- In earlier phase of patient throughput in BPM

¢ Select factors & formulate recommendations
as lessons-to-implement for unit management
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Training of Learning Agents
of Learning Agencies in OL context

+ Contents of training
- WHAT is there TO LEARN? Patient Safety: OR!

_ Methods for incident reconstruction:
. ECFA+: events and conditional factors analysis
. 3CA (going into root cause analysis)

- Handling of loss of context (notification & lessons)
¢ Levels of Training:

- Learning Agents: skills to apply ECFA+, grasp of
3CA, understanding of OR

. - Learning Agency: basic grasp of OR + methods
TUDelft [M%




Holistic view on patient care:
MEI-flows model

- ENVIRONMENT
TUDelft



Patient-threatening hazards related
to medical devices/systems

disturbances (origin) |

electrical
mechanical
chemical
biological
radiation

environmental

explosion

application - €=
e user errors

Information errors

calibration
inadequate maintenance
system configuration

direct influences

devices

indirect
influences

patient,

user

installation

coupling with other
devices
Electro-Magnetic
fields interference
disruption of
power supply
earthing
environment
ventilation
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Operational Readiness
Nertney's Wheel (simplified)

Do these
procedures
match the
people who
use them?

Procedures and
Management
Controls

Do the
people

match the
plant and
hardware?

Plant and
hardware

procedure
match the
plant and
hardware?

...or WHAT Is there TO LEARN?!
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Upstream Processen
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Training of Learning Agents
of Learning Agencies in OL context

+ Contents of training
- WHAT is there TO LEARN? Patient Safety: OR!

_ Methods for incident reconstruction:
. ECFA+: events and conditional factors analysis
. 3CA (going into root cause analysis)

- Handling of loss of context (notification & lessons)
¢ Levels of Training:

- Learning Agents: skills to apply ECFA+, grasp of
3CA, understanding of OR

. - Learning Agency: basic grasp of OR + methods
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NRI-4 (2007)

ECFA+

Events and Conditional
Factors Analysis Manual

Produced by

The Noordwijk
Risk Initiative
Foundation

WWW.Nri.eu.com
|

NRI-3 (2007)

DRAFT 1.3

3CA

Control Change
Cause Analysis

Investigator’s Manual
Second Edition

Produced by In parinership with

The Noordwijk
Risk Initiative
Foundaticn



Evidence Time

S14 1520
D. Albers 9.8.00
EVENT

Albers closes valve “A”

Use present tense, one actor/action/object

Comments

Turns valve until
tight

Evidence Time
S14 1520
D. Albers 9.8.00
CONDITION

Valve "A" is
overtighted

ECFA Analyst

Ref. E32 JK

Analyst’s basis of judgement

SOP 16 requires 8 turns
(number of turns to be
counted)

Format Check E Logic Check ‘y)

ECFA Analyst

ref. C38

ECFA+ artwork

QUERY

Why did
Albers close

the valve until
tight?
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Format Check Logic Check @

What? Why? Where? How? When? Who?
Query posted at

(time & date) 10:40, 9/8/00

Added to list of B Analyst

further enquiries JK i




S3+4
Applia_nce parked on

ECFA+ example

rr!lac'mg traffic)

S1+4
Car 1 engine

compartment is well

alight

Y
54 1242 S1+4 12:42+
OiC orders FF(B) lo | —= FF(E) Directs water
get N/'S HPHR to jet into Car 1 engine
work 3 compartment
§1+3 12:42

LFF{L) Directs water
jet into Car 1 engine
compartment

51244
Road s open to traffic

smoke & steam
from engine
campartment

54

S.E Wind (10kph)

54 12:42+

Wind camies smoke
and steam into road

512344

Smoke & steam
obscures road

in both directions

Legend

Event

Q)
Query

S = Statements: 1=FF(B), 2=LFF(L), 3=FF(P),

P = Photographs

4=0iC, 5=PC(P)

believes smoke is
from grass fire

A J

54

Y

81+2 1242+

S142 | 1242+ 54

Car 2 enfers smoke
plume (at 80kph)

Car 2 hits N/S front of
fire appliance

54

Car 3 Driver has seen
Car 2 drive into smoke

Fire Apphance
Radiator is ruptured

Car 2 Driver is injured

a1

How did 0iC
assess overall
situation?

S1+4

| 12:42+

0iC walks lo rear of
Car2

OiC wants to assess
injuries of Car 2 driver

Y

S1+2 1242+

™ Car 3 drives through
»! smoke plume (80kph)

-

S1+4

QiC in path of
oncoming traffic

S1+4 1242+

Car 3 Hits OiC
(left leg)

9 [

10

s1 [ 12:45+
™ FF(W) switches off
appliance engine
11
|
.
<7851 =a

£
I Nowater for fighting
' fire

0 e

S1+4

0iC lays supine on
verge of road

bl
~

a2

Was Car 1 fire
extinguished
before pump

turned-aff?

S1+4

12:42+

Car 3 Hits Car 2

(rear)
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/

E
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— From ECFA+ to 3CA

.~Contral of "~
v contractors ¢
w bra

g

¥ .
o L ;"'Sr.lpewlsicrn-‘
-\‘bneﬁn g5 LT{« f‘l LTA

(Locked doorsy
required

.“f Rules not ;\I
1 pommunicated!

-

afe systerfi
. for wehicles
writtan

Wheelsnot *
chocked

Site shuts Driver parks
down for truck at
weekend location "x”

Ajax start-up

site

© Truck not
locked

By climbs hill Boy enters Boy playswith  Bay releases Truck rolls. Truck crashes Bay badly

| truck cab cab controls i brakes ] down hill into parked car injured

Boy could riat
cantral truck

Select each event that creates an adverse change in risk and/or control



3CA form

Event Change Agent Effect Barriers & | | ginif Reasons Reasons Reasons
Controls

Where you believe it to be worthwhile, repeat the process for other
significant events.



Training of Learning Agents
of Learning Agencies in OL context

+ Contents of training
- WHAT is there TO LEARN? Patient Safety: OR!

_ Methods for incident reconstruction:
. ECFA+: events and conditional factors analysis
. 3CA (going into root cause analysis)

- Handling of loss of context (notification & lessons)
¢ Levels of Training:

- Learning Agents: skills to apply ECFA+, grasp of
3CA, understanding of OR

. - Learning Agency: basic grasp of OR + methods
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Keyhole Problem

What are you looking at?
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Context handling: business process model

During... After...

@ ( :: ) ¢ transpoj re-admission transport

Before...

IC elsewhere
IC-box surgery

elsewhere

(isolation) transport
®<—transport
ecmo

hildren IC
OR L = L :: >
(open heart) e

birth at OR transport [P IC-prep

urgery
| aims [0 é
(1c)
(o

from heart-
catheteri- |—transport
elsewhere £
sation

biops
transport rogmy —transport-)@
birth @ i y |
N—

recovery
room
! HC-prep HC cl-allcr;e transport—|\—»|HC elsewhere

transfer from :

mC
A MC

BPM LUMC Neonatology V5 |tud-fk/kjc-jc/0703]




Compensation of Loss-of-Context

+ In notification data model:
_ use Business Process Model in notification
- use known risk scenarios (e.g. {S; | condition Y})

¢ by learning agency:

- members from operational level (sharing 'mental movies')
- context reconstruction by inquiry

“3
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Training of Learning Agents
of Learning Agencies in OL context

+ Contents of training
- WHAT is there TO LEARN? Patient Safety: OR!

_ Methods for incident reconstruction:
. ECFA+: events and conditional factors analysis
. 3CA (going into root cause analysis)

- Handling of loss of context (notification & lessons)
¢ Levels of Training:

- Learning Agents: skills to apply ECFA+, grasp of
3CA, understanding of OR

. - Learning Agency: basic grasp of OR + methods
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An example: leakage in HFO-unit

Patient was admitted into the IC
neonatology and received HFO-respi-
B ration support in the late shift. The night
SN shift noticed at 6:30 h. that the valve of

31 OONB | the water trap of the.disposabie was

= { ‘missing. No alarm had gone off. Around

4 9:00 h. the leakage was stopped and the

proper device settings were restored.
The patient did not suffer any harm.
Testing showed that loose valve drops
out within 15°.

i M%‘-}_:_Q\N SIWATERTRAP

Lessons
Yellow sticker at the disposable : tighten the valve!
Insert in protocol : check all connections of the whole HFO-
system

Prepare this case as courseware for HFO- en NO-training.
Point out in clinical training of nurses that deviating settings
Indicate leakage

Spread the lessons within LUMC and - if needed -
nationwide




Outcomes of Case Review

+ Insight in nature of operational problems of
guality assurance

¢ ldentification of external factors
o Workable lessons (‘by nature')

+ Evidence-based dossier
- Notification form (low threshold)
- ECFA+ reconstruction
- Test report (when applicable)

- PowerPoint report including the lessons to be

> Implemented
TUDelft




PVN Case xx

Cardioloog B komt een hartecho maken op neonatologie van
patiént A met het echoapparaat van de cardiologie, omdat
deze betere hartbeelden oplevert. Dit toestel heeft een
“normale” randaarde stekker, geen verloopstekker voor het
verzwaarde 220V-net. Er is wel een verloopstekker geweest
maar die is kwijt. De cardioloog sluit het apparaat aan op het
"groene™ stopcontact en schakelt het in, waarop die groep
uitvalt en de hierop aangesloten apparatuur eveneens. De
patiént ligt aan beademing en heeft diverse infuuspompen die
onmiddellijk worden overgezet op een andere groep. De HFO
viel terug op batterijvoeding. De technische dienst is gekomen
om de stroomvoorziening te herstellen. De echo is alsnog
gemaakt met het apparaat van de neonatologie.

fuDelft 1

Levaling op
OK

ovarioop uit

bevaling op
L

Voor...

IC-aldars.

Tijdens... Na
IC-brox: @ Chiru hm
(volutie) [~ o C i _"<?>

MC-voor

®

MC

MC

thuiszorg-

support

_PVN Case xx - ecfa+

IL [
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Vragen voor nader onderzoek

CKF
review medicatie-
incidenten
medicatie-
les

# |Info nodig... Bron |Ref |Prio '
_ e Y S scmnnd = I
Q1 |Zitereen noodstrooomvoorziening aan aan | FK EO | | ! =L tes? b
"groene" groepen? Zo ja, Waarom viel de mm!:iss‘e ——
apparatuur uit? A peicns el !
Q2 | Heeft de "groene” groep bijzondere schade | FK C09 — — ¥ _— - mm'm .
opgelopen? R Ny S i Zaken BT
| review op jaarbasis
Q3 | waarom wordt er gewerkt met FK Cc04 > { apparatr
verloopkabels? CO05 > carexcars é T
C06 > v i - : &&Fr
E02 recnanioge @ . oo st w
Q4 is de kwaliteit van de hartecho m.b.v. FK E10 i e i
apparaat van Neonatologie toch goed - ) =
genoeg? J
Q5 | op IC-neuro vliegen bijna wekelijks op deze |CV : : —5
wijze de stoppen eruit... Waarom? [bron: TD] Sk b b e e afdingshoofa| atdelingshood i
;al\a«; g.;aln::rrcisjf;zllir:;nzurg1 Tddlngsmg]j ?:SZZTJ‘H%EES ::acrsCDKF
Vragen voor nader onderzoek
# |Info nodig...: Bevindingen RGVleW - Iessen PVN Case XX
Q1 Zit er een noodstroomvoorziening aan Ja, binnen 15' komt OptieS:
"groene" groepen? Zo ja, Waarom viel de | spanning terug na ] ]
apparatuur uit? externe stroomuitval. 1) verloopsnoer leggen op apparaat van Cardiologie
N.v.t. Zekering viel uit! . . . .
; : - , 2) actie naar Cardiologie: gebruik verloopsnoer op
Q2 | Heeft de "groene” groep bijzondere schade | Nee. Als zekering weer I
opgelopen? IN, dan alle apparatuur Neon!
- - opnieuw '”S:)e"_ek” - 3) FW (hoofd Neon) vraagt bij hoofd FD waarom
Q3 | waarom wordt er gewerkt met Apparaatgebruik onder .
verloopkabels? verschillende installatie- apparaat niet met blauw snoer wordt geleverd
voorzieningen 4) Vraag Q5 voorleggen aan CMC (Centrale Materialen
Q4 | is de kwaliteit van de hartecho m.b.v. Ten dele smaakkwestie Commissie)
apparaat van Neonatologie toch goed plus apparaat Cardio is .
genoeg? nieuwer 5) Plaats ook hoger belastbare witte stopcontacten op de
Q5 | op IC-neuro vliegen bijna wekelijks op deze | Vraag wordt doorgeleid ICs

wijze de stoppen eruit... Waarom? [bron:

5151: storingsdienst]

naar CMC

3 Keuze:1+2+3+4+5
TUDelft




Principles in Patient Safety OL Pilot

# project I1s owned by each unit+LUMC
- TU Delft supports (methodologically)

+ mobilise expertise members Learning Agency
- Support by own learning agents is crucial
# builds much as possible on current practice

¢ 'evidence-based' case-review In order to learn
regarding assurance of own work processes

¢ "Organisational Learning" by units within LUMC
> a lesson is learned only by implementing it!

i g
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Biomedical Engineering courses
(as part of BME minor)

Lecture (2 hours) in Medical Technology course
+ Includes brief intro in standards and regulation

Practical (2 ECTS)
o Failure Mode and Effect Analysis
o Fault Tree Analysis

+ Quality Assurance Metrics [T. Gilbs]

trained at skill level...

o applied to medical system L
TUDelft [M%



Clinical Physicists
(post-graduate) module

5 thematic afternoons + exam thesis, incl.

+ General Framework for RA and RM

+ Risk Analysis methods, incl. FTA, FMEA
+ Organisational Learning from Incidents

o Work processes and design of MeD

+ Regulation and standardisation - user
perspectives; safety case approach

i g
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