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Hvordan kan man lære af det, der går godt?
eller

Hvad sker der, når der ikke sker noget? 
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What does it mean to be safe?

When we think about safety, we 
usually think about accidents – 
about (low probability) events 

with adverse outcomes.

Patient safety is the absence of preventable 
harm to a patient during the process of health 
care. The discipline of patient safety is the 
coordinated efforts to prevent harm, caused by 
the process of health care itself, from occurring 
to patients. 
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Medical error: 3rd leading cause of death

Johns Hopkins University 
researchers estimate that medical 
error is now the third leading cause 
of death in the USA (2000-2008).
251.000 lives per year or one 747 
jet per day.

Traffic (2008)       37,423
Firearms (2008) 31,593
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The problem is safety!

Safety =      Accident
i
 Σ 

n

1 

Safety is defined as ‘freedom from 
accidental injury,’ which can be 
achieved by ‘Avoiding injuries or harm to patients from care that is intended to help 
them.’
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Act of Nature 
or Deity

Act of Nature 
or Deity

Technical 
failure

Technical 
failure

A need to explain and understand ...

The types of causes have changed over time, but we still believe in causality

Human
factor

Human
factor

Organisational 
culture

Organisational 
culture

Complex 
systems
Complex 
systems

A need to 
be safe

A need to 
feel safe
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Preference for monolithic explanations

Humans prefer monolithic explanations that rely on 
a single concept or factor. As social constructs, 
monolithic explanations are efficient (easily found 
and accepted) but lack in thoroughness and 
precision.

Monolithic solutions:
Improve design, materials, maintenance ...
Train, automate, redesign
Provide (X) [SA; Safety Culture]
Compliance
Standardisation
...

Monolithic causes:
Technology
Human error
Lack of (X)
Deviations
Variability
...

Captain Hindsight The Silver Bullet

Monolithic explanations reinforce a linear, causal 
understanding of the world.
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Wrong Blood in Tube (WBIT)

labelling of sample tubes away from the bedside
failure to check patient identity
similar names (together with incorrect identity checks)
use of pre-printed labels
confusion of patient notes and/or request forms
inaccurate verbal instructions/no request form

WBITs are estimated to occur at a rate of approximately 1 
in 2.000 samples. Main causes are: 

Environment (3 recommendations)
Staff (9 recommendations)
Equipment (12 recommendations)
Patient (2 recommendations)
Procedure (6 recommendations)
Culture (8 recommendations)

(These recommendations) will provide input 
for those responsible for reducing errors 
related to mislabelling and miscollection of 
blood samples. 
The implementation … should be considered 
in the broader context of the organisational 
culture of Australian healthcare.

www.vmia.vic.gov.au
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Looking for silver bullets

Since the 1970s health care has imported solutions such as quality 
assurance, root cause analysis, ‘lean’, standardised guidelines, 
teamwork, check-lists, accreditation, and above all IT in various forms. 

“It is widely believed that, when designed and used appropriately, health IT can help create 
an ecosystem of safer care …” (IOM, 2012). 

Solutions typically presume predictability, inherent linearity, and proportionality of 
causes and effects – which is nowhere to be found in the real world of care delivery. 

It is generally assumed that problems will be solved with a few more 
resources, a little more effort, another set of recommendations, 
better data about the amount and rate of harm, more precise 
measurements, tightened practices, or a new IT system. 

“... prevailing strategies rely largely on outmoded theories of control and 
standardization of work.” (Berwick, 2003). 
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Changing priorities in health care
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Increasing safety by reducing failures

Success 
(no adverse 

events)

Failure 
(accidents, 
incidents)

Function (work 
as imagined)

Malfunction, 
non-compliance,

error
Unacceptable 

outcomes

Acceptable 
outcomes

Hypothesis of different causes: Things that go well 
and things that go wrong happen in different ways 
and have different causes

Find, fix – and forget
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Safety-I – when nothing goes wrong

Safety is a condition where the number of 
adverse outcomes (accidents / incidents / 
near misses) is as low as possible.

If we want something to 
increase, why do we use a proxy 

measure that decreases?

The premise for Safety-I is the 
need to understand why 

accidents happen.

The premise for Safety-I is the 
need to understand why 

accidents happen.

Safety-I is defined by its 
opposite – by the lack of safety 

(accidents, incidents, risks).

Safety-I is defined by its 
opposite – by the lack of safety 

(accidents, incidents, risks).

Accidents and incidents 
represent a lack of safety.

How can we learn about safety 
by studying situations where it 

isn’t there?
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The world according to Safety-I

Components (HW/SW) will fail sooner 
or later.

Humans always make “errors” and 
always will.

There will always be unexpected and 
unrecognised situations.

Combinations of components can 
hide sneak faults and other flaws.

Accidents happen because … 

Systems are well designed and 
perfectly maintained.

People behave as they are expected 
to – as they are taught

Procedures are complete and 
correct.

Designers can anticipate and prepare 
for every contingency.

“Nothing” happens because

If nothing fails, then it will work. 
Therefore, try to make sure that nothing fails. 
To do so we must understand how things fail.
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Managing safety by snapshots
N

eg
at

iv
e Limit of unacceptable 

performance

Harmful events attract 
attention. But they are rare 
and isolated.

Events are analysed step-by-step.
Responses are developed for each problem 
found. Harm is therefore preventable.

We look at 
what happens 
here … and 

here… and 
here

Time

Po
si

ti
ve



© Erik Hollnagel, 2018

But do we really know what happens?

Numerator

Denominator

The numerator is how many 
there are of a type of event 
– accidents, incidents, etc. 
This number is known (with 

some uncertainty)

The denominator is how 
many cases something went 

well. This number is usually 
unknown.

We always count the 
number of times something 
goes wrong. We analyse the 
rare events.

We rarely count the number 
of times something goes 
well. We need to 
understand the common 
events.

SHOT 
(Serious Hazards 
Of Transfusion)
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The problem is NOTNOT safety!

Reliability is a dynamic non-event … it is an ongoing condition in which problems are 
momentarily under control due to compensating changes … Weick, K. E. 1987. 
Organizational culture as a source of high reliability. California Management Review 29 (2), 112-128.

Safety is invisible: people 
often don’t know how many 
mistakes they could have 
made but didn’t ... 

Safety is invisible: reliable 
outcomes are constant, 

which means there is 
nothing to pay attention to.

Safety is defined and measured more by its absence than by its presence.
Reason, J. (2000). Safety paradoxes and safety culture. Injury Control & Safety Promotion, 7(1), 3-14.
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Habituation

When you get so used to something that you no longer notice it. 

“ … a form of learning in which an organism 
decreases or ceases its responses to a stimulus 
after repeated or prolonged presentations.”

The chair you sit in now.

The clothes that you wear.
Background noises (ventilation, traffic, 
office sounds, waves, etc.)
Things on the route that you drive 
every day.

Things that happen regularly.

Things on the route that you drive 
every day.

Work that goes well – as expected.
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Explaining what happens and how

When something 
happens

When “nothing” 
happens

A need to understand 
why the unexpected 

happened.

No need to understand 
why the expected 

happened.
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Why don’t people bump into each other?

When we move in a crowd, we 
continuously adjust to what other 
people do. 

Just as others continuously 
adjust to what we do – or will do. 
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What should we be looking for?

Adverse outcomes = 
Absence of safety

10-4 := 1 failure in 10.000 events

1 - 10-4 := 9.999 “successes” 
in 10.000 events

Intended outcomes = 
Presence of safety

Easy to see
Complicated aetiology

Difficult to change
Difficult to manage

‘Difficult’ to see
Uncomplicated aetiology

Easy to change
Easy to manage

Intended outcomes are constant, which means there is “nothing” to pay attention to.
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Do we really know why things go well?

Time

Outcome 
value

Po
si

ti
ve

N
eg

at
iv

e Limit of unacceptable performance

But to manage safety properly, we must understand what happens when 
“nothing” happens.

Counting what goes 
safety, but the

wrong does not measure 
lack of safety

The result of Safety-I is that we know something about what goes 
wrong, but almost nothing about what goes right!
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“Work-as-imagined” and “work-as-done”

Design (tools, roles, 
environment)

Work & production planning 
(“lean” - optimisation)

Safety management, 
investigations & auditing

Work-As-Imagined Work-As-Imagined Work-As-Imagined

Work-As-Done
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Everyday clinical work must be flexible

Resources (time, manpower, 
materials, information, etc.) 

may be limited and 
uncertain.

People adjust what they do
to match the situation. 

These adjustments are inevitable, ubiquitous, and necessary.

Because of resource limitations, performance 
adjustments will always be approximate. 

Performance variability is 
the reason why things 
sometimes go wrong.

Performance variability is 
the reason why everyday 

work is safe and effective.
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How are adjustments made?

CREATE/MAINTAIN

conditions that are necessary 
to carry out the work.

COMPENSATE FOR

conditions that makes 
work difficult or 

impossible.

AVOID

anything that may have 
negative consequences 

for  yourself, your group, 
or organisation
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Increase safety by doing things well

Success 
(no adverse 

events)

Failure 
(accidents, 
incidents)

Everyday work 
(performance 

variability)

Unacceptable 
outcomes

Acceptable 
outcomes

Function (work 
as imagined)

Malfunction, 
non-compliance,

error

Safety must be based 
on an understanding 

of Work-as-Done.

Constraining 
performance variability 
to remove failures also 

removes the basis for 
everyday work.
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Safety II – when everything goes right

Safety-II: Safety is a condition where the number of successful outcomes (meaning 
everyday work) is as high as possible.  It is the ability to succeed under varying 
conditions.

Safety-II is achieved by trying to make sure that things go right, rather than 
by preventing them from going wrong.

The focus is on everyday 
situations where things go 

right – as they should. 

The focus is on everyday 
situations where things go 

right – as they should. 
Safety is defined by its 

presence.

Safety is defined by its 
presence.

Health is ‘a state of complete physical, mental, and social well-being and 
not merely the absence of disease or infirmity’.

“Safety” is the ability of an organisation to sustain required operations 
under both expected and unexpected conditions.
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Understanding health care

Simple 
system

A
BComplicated 

system

Complex 
system
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What is organisational change?

Behavioural 
strategy

Align employee 
attitudes & values

Structural 
strategy

Align structure
and design

Technical
strategy

Align processes
and technologies

New behaviours New relationships New processes

Organisational development strategies 

Improved quality and performance

Can strategies be 
independent?

Which theory of 
organisation?

What will the 
results be and when 

will they occur?

Are all relations 
linear?

Are all processes 
synchronous?
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PDCA - PDSA

Specify

Produce

Inspect

W. A. Shewhart 
(1891-1967)

W. E. Deming 
(1900-1993)

~1950

PDCA (plan–do–check–act/adjust) is an iterative four-step management method used 
for the control and continual improvement of processes and products. It is also 
known as the Deming circle/cycle/wheel, Shewhart cycle, control circle/cycle, or 
plan–do–study–act (PDSA). 

Economic control of 
quality of manufactured 

products (1931)
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Tractable healthcare

Simple descriptions  
with few details 
(technology, people)

Principles of 
functioning are 
known

System does not 
change while being 
described
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How to manage a tractable system

Walshe, K. (2009). Pseudoinnovation: the development and spread of healthcare quality improvement 
methodologies. International Journal for Quality in Health Care, 21(3), 153–159

It can be argued that the serial ‘pumping and dumping’ of a host of different QI methodologies 
in healthcare over the last 20 years has led not to sustained and continuing improvement but 
to some waste of effort and resources, and a failure to achieve in all healthcare organizations 
the benefits that sustained and consistent investment in QI could have brought.

The PDSA assumes that the system is well understood (tractable) and that it 
remains stable during the PDSA cycle (no unexpected changes or disturbances).
The PDSA assumes that the system is well understood (tractable) and that it 

remains stable during the PDSA cycle (no unexpected changes or disturbances).

Changes in technical systems are based on strong models of 
system architecture and functioning. The system is passive 

and tractable, and the understanding is uni-directional; what 
we try to understand does not try to understand us.
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Intractable healthcare

Elaborate 
descriptions with 
many details

Principles of 
functioning are  
partly unknown

System changes 
before description 
can be completed
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How to manage an intractable system

Changes in socio-technical systems are based on weak 
models of system functioning. 

The understanding also bi-directional: that which we 
try to understand also tries to understand us, and 

changes because of that.

J. Boyd (1927-1997)

To comprehend and cope with our environment we 
develop mental patterns or concepts of meaning. … 
(W)e destroy and create these patterns to permit 
us to both shape and be shaped by a changing 
environment. 

Lewin, K. (1947). Field theory in social science.
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The world according to Safety-II

Humans find ways to overcome 
design flaws and hindrances.

Humans adjust their performance to 
match demands and conditions.

Humans interpret and apply 
procedures to match the situation.

Humans can see when things may go 
wrong and act to prevent it.

Accidents happen because … 

Humans find ways to overcome 
design flaws and hindrances.

Humans adjust their performance to 
match demands and conditions.

Humans interpret and apply 
procedures to match the situation.

Humans can see when things may go 
wrong and act to prevent it.

“Nothing” happens because

If all goes well, then it will work. 
Therefore, try to make sure that all goes well. 
To do so we must understand how things go well
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The bottom line

Accidents represent a lack of safety.

But a lack of accidents does not represent safety.

Safety is (an expression of) the ability of an organisation to function as required 
under expected and unexpected conditions alike. Safety is when “nothing” happens.

It is impossible to manage something unless you know what is going on. 
Safety must therefore be based on an understanding of what happens 
when “nothing” happens.

The purpose of safety management should not be to prevent the unusual from 
happening (Safety-I) but to ensure that the usual happens (Safety-II).
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Thank you for your attentionThank you for your attention

www.safetysynthesis.com
www.functionalresonance.com
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