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We know surprisingly little about something we do all the time

Vision: To set new standards of excellence in the delivery of health services in the Province of British Columbia.



Human Factors & Systems Safety

Holistic approach to understanding and solving problems

that sees relationships and interactions and departs from the
old view mechanics of reductionism, decomposing wholes into
Individual components.

Understand how systems maintain themselves in a changing
environment by balancing available resources against the
pressures, goals, constraints and
those of emergence and of resilie
amid dynamic complexity. Use a new lens to understand human

error as a symptom of complex systems.

Sidney Dekker i Lund Universitat 2010



Change of Shift Report - CoSR

A Why ? Cognitive HF review prior to ICU research

A How foreseeable is patient safety ?

A Change of Shift Reporti CoSR

A Where to look for lessons ? Reliability & Resilience
A Resilience, Gaps and CoSR

A Managing Efficiency Thoroughness Tradeoffs (ETTO)
A Intuition / Expertise
A Anticipation / Foresight
A Coping / Discretionary space
A Critical success / risk factors @ CoSR
A What do ICU Clinicians say is important @ CoSR ?

When patients entrust themselves to our care, we make two implicit, but key professional and
organizational promises i) we promise to do everything possible to help patients, to provide good
care and, ii) we promise not to harm them. (Reinertsen & Clancy, 2006)
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Why Change of Shift ReportT CoSR ?

We know surprisingly little about something we do all the time

Patient transfers high safety consequence (Shendell-Falik 2007)
Healthcare is neither inherently safe nor highly reliable.

In 2000 the AE rate was reported 7.5%, of which 37% were
judged to be potentially preventable (Baker, Norton 2004 )
Norton now says 12%)

Communication breakdown attributed to 70% of AEs (JACHO)

Effective clinical handover is a national patient safety goal in the
USA , Australia and now Canada (JCAHO 2009, Wong 2008,
Accreditation Canada 2008)

CoSR is ubiquitous in healthcare yet it is exceedingly rare that
this skill is even taught or evaluated in multi-disciplinary care
settings.



How foreseeable is patient safety ?

The Canadian Adverse Events study was a
retrospective chart audit of hospitalized
patients in year 2000. (Baker, Norton 2004)

The inference is that these adverse events,
[jJudged in hindsight] may have been
foreseeable and thereforepr event abl
is that so ??

AWIith retrospective kno
is far too easy to suggest (or judge) what a
practitioner could have or should have
doneo. Alt i s very i mj
what makes sense to practitioners [from
their lens], in real time, given their limited
avail able cueso. R.l. Cook

(Dekker 2006)

Before the
Accident

Hindsight Bias Fischhoff 1975-77

Donodt esrtrugdstusiydiognitive control of
behavior in complex environments.

(Rasmussen 2003)



CoSR

Highly individualized

Not simple, non linear

Time constrained

Complex dynamic ETTOs
Local rationality

Cognitively taxing

Reliance on memory/ few cues

First oncoming CoSR crucial
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Where should we look for Lessons ?

Human Factors (Resilience) High Reliability (HRO)

The Self-Designing High-Reliability Organization:
Aircraft Carrier Flight Operations at Sea

(1999) Gene I. Rochlin, Todd R. La Porte, and Karlene
H. Roberts

Efficiency Thoroughness Tradeoffs (ETTO)
Erik Hollnagel , 2009

Shelly Jeffcott - Monash University Australia
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High Reliability Perspective

A High Reliability Organizations (HROs) are complex organizations
which are engaged in high hazard activities, yet have fewer than
expected accidents. (107) ééHeal t hcdre is ~ 1

A Five characteristics of HRO fimind
1) preoccupation with failure,
i) reluctance to simplify interpretations,
lil) sensitivity to operations,
IV) commitment to resilience (local improvisation)
V) deference to expertise.
Weick & Sutcliff (2001)

HROs (such as aircraft carrier flight operations, commercial aviation
and hospital emergency /anaesthesia departments ) may
characteristically have; 1) good organizational design and
management, ii) redundancy, iii) decentralized decision making and
IV) continuous training and simulation.



HRO -Toward Ultra Safe Systems ?

Systemic barriers preventing HC from becoming an ultrasafe system,
a n High Reli ab-HRIOtyw Organi zati on

The need to;
) limit the discretion of workers,

) reduce worker autonomy,
i) transition from a craftsmanship mindset to that of equivalent actors,

V) system-level (leadership) arbitration to optimize safety strategies,
V) simplify (R e n Andalberti 2005)

Based on the emerging science of resilience, Ama | b dirsttwo 0 s
purported barriers (discretion / autonomy) may not be barriers at all
when we consider that practitioners [when coping with complexity and
uncertainty] may actually need to use their autonomy and discretionary
space to create safety, in complex adaptive systems.



High Reliability & Resilience

Resilience (in HROs) &
ACombination of techniques to keep errors small B
A ocal improvisation and workarounds.
PDeepknowl edge of technology, the
oneds self and the raw materi al s

Weick & Sutcliffe 2001 p.14-15
Resilience in HRO and Resilience Engineering concepts.
“"Although there is some overlap these are distinct ideas....
Healthcare s variability, diversity, limited resources, specialization

and ad hoc teams mean that HRO characteristics such as
redundancy and extensive training are simply not achievable.

Jeffcott 2009 p.257
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Resilience, not so reliable (10-?)

Dynamic stability

Involves anticipation, foresight,
coping, constant course
correction, recovery

Highly Reliable (107) + Resilience



Dynamic Stability

A Clinicians experience clinical
successes far more than
clinical failures, while using
essentially the same tactics to
get through their day.

A A resilience perspective looks
at how clinicians create
success, or dynamic stability
by modifying their tactics to the
constantly evolving clinical
situation.

Hollnagel, Nemeth , Dekker 2008
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Resilience

The intrinsic ability of a system to adjust its functioning, prior to or
following changes and disturbances, so that it can sustain operations
even after a major mishap or in the presence of continuous stress.

A resilient system, where a system can be anything from an individual to
a global socio-technical organization, must have the following three
abilities:

1) The ability to respond, quickly and efficiently, to regular
disturbances and threats,

2) The ability continuously to monitor for irregular disturbances and
threats, and to revise the basis for the monitoring when needed

3) The ability to anticipate future changes in the environment that may
affect the systemO0s ability to f
against these changes even if the outcome is uncertain.

(Resilience Engineering Network 2009)



Resilience , Gaps and CoSR

Coping with complexity - CoSR has many gaps

Understand how they impact care
Understand how experts bridge gaps

A We need to characterize these gaps

A Learn how they develop

A Understand how they manifest in
perspective.

A

A

1. prevent something bad from happening (Foresight)
2. prevent something bad from getting worse (Coping)
3. recover from something bad (Recovery)

Ron Westrum 2008
Cook, Render, Woods 2000

C



Managing ETTO

A Rasmussen / Cook (2005) remind us that success lies with being
able to balance economic, wor kIl oa

never the only goal.

A The ANew Viewod paradigm supports
manage efficiency 1 thoroughness tradeoffs (ETTO). Hollnagel 2009
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Fig 2.2: from (Hollnagel 2009 p.27) Overlapping representation of action steps



Fill your belly & watch your back

Shelly Jeffcott - Monash University Australia
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Resilience @ CoSR

Resilient clinicians will frequently monitor and revise their risk
tolerances given the systems capabilities.

They assess, reassess and use resources proactively in the face of
anticipated or realized disruptions.

They dynamically balance and proactively manage production
pressures such as; changing patient acuity, interruptions, time
constraint and conflicting priorities in order that they effectively
balance efficiency-thoroughness tradeoffs. (Hill 2010)

At change of shift report (CoSR) for example, a healthcare worker

may develop individual strategies in an attempt to cope with

ambiguous cues, data overload and interruptions under severe time
constraint. He may even attempt to create foresight by asking a

more general anticipatory questio
can help us manage the efficiency-t hor oughness tr ad

(Sheps 2009)
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Intuition / Expertise

that can be made in a very narrow
f i e NidiBohr

Intuition has a basis in biology, in that
healthy subjects experience an emotional
reaction to anticipated consequences of
good or bad decisions. (Klein 1999)

[Neonatal sepsis ,nursing diagnosis 1993]
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Macro Cognition
Familiarity vs. Attention tested in real worlds like ICU

Learning to insert central line

Distraction while
inserting a central line

(Rasmussen 1983)



