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‘The problem with..." series covers controversial topics related to efforts to improve healthcare
quality, including widely recommended, but deceptively difficult strategies for improvement
and pervasive problems that seem to resist solution.

INTRODUCTION

Patient safety is typically assessed by the
frequency of adverse events or incidents,
which means we seek to determine safety
by its absence rather than its presence.'
The Safety-II perspective aspires to over-
come this paradox by bringing into focus
situations where safety is actually present,
that is, in everyday work that usually goes
well.? Central to Safety-II is the notion
that, in complex systems such as health-
care, safety is a consequence of collective
efforts to adapt to dynamic conditions
and uncertainty, rather than the natural
state of a system where nothing untoward
happens. This type of thinking has been
met with significant interest and enthu-
siasm in healthcare,”™® because it feeds
increased appreciation for the fact that
healthcare workers continuously ensure
that most patients receive safe and high-
quality care in challenging circumstances.
However, despite its appeal and poten-
tial, significant challenges remain for the
fruitful interpretation and application of
the Safety-II perspective in healthcare,
which could give rise to misinterpreta-
tions, misuse and a missed opportunity
for the potential enrichment of quality
and safety practices in healthcare.

WHAT SAFETY-Il BRINGS TO THE
TABLE

Healthcare as a complex sociotechnical
system requiring non-linear approaches
The Safety-1I perspective was developed
in recognition of the complexity and
inherent variability in modern systems
such as healthcare.” This is opposed to
the more traditional view that systems
are largely deterministic and predictable,

with simple cause-and-effect relation-
ships.”® In this view, systems are usually
decomposed into their constituent
components, and safety is thought to arise
from the reliability of those components,
and from barriers put in place to mitigate
potential failures. Methods such as root
cause analysis (RCA) or failure mode and
effects analysis are examples aligned to
this type of thinking.”’ Yet, experiences in
healthcare with such traditional methods
often show oversimplification, limiting
the practical utility and the subsequent
contribution to quality improvement.”’ '°
New directions in safety science started
challenging these assumptions, arguing
that risk arises in complex systems not
necessarily from the failure of individual
components, but from the structure of
such systems and their functional inter-
connectedness.”' '* Building on this, the
field of resilience engineering (and resil-
ient healthcare) was developed as a para-
digm to understand how people cope with
complexity and uncertainty to achieve
success in dynamic conditions.® ?

The notion of Safety-II is based on
resilience engineering and was introduced
as a term to distinguish and contrast the
two perspectives on safety (ie, Safety-I
and Safety-II), along with their under-
lying assumptions.® Healthcare is char-
acterised as a complex adaptive system,
with emergent properties resulting from
a labyrinth of interactions, making it
non-linear, dynamic and largely intrac-
table.' For instance, the workflow of an
emergency department (ED) is designed
through work instructions that are based
on the assumption that there is adequate
capacity to meet the demand. In practice,
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however, the ED functions more like an open, self-
regulating system, which needs to balance mismatches
in demand and capacity arising from inter-relationships
beyond the ED, such as varying numbers of patients
arriving in ambulances, variability in the availability
of hospital beds and diagnostics capacity and avail-
ability of opportunities to discharge patients into the
community.”” ED clinicians continuously attempt to
align demand and capacity in a dynamic fashion by
adjusting the way they work, for example, by ordering
tests early, by switching between patients as they wait
for test results, by prioritising which patients can and
cannot wait or by using additional spaces such as an
assessment unit to create further capacity. It is largely
impossible to specify the behaviour of such dynamic
systems in detail for every situation, and unsuc-
cessful outcomes can occur even though none of the
system’s elements (eg, equipment or people) failed.
This latter notion is illustrated by Woods and Branlat’s
description of how complex adaptive systems fail'®;
for example, through decompensation (exhausting
the system’s adaptive capacity; eg, during peaks in
demand) or working at cross-purposes (adaptations
that are meaningful locally, but inadequate at a system
level; eg, some referral and gatekeeping behaviours
between ED and hospital clinicians). From a Safety-II
perspective, systems may fail due to the aggregation
and amplification of everyday variability (‘functional
resonance’); a non-linear phenomenon. Therefore,
Safety-II suggests to move from linear (eg, RCA) to
non-linear methods, such as the functional resonance
analysis method (FRAM), to study the interactions that
make up everyday work processes.'”

Safety as an ongoing capacity rather than freedom
from error

Traditional patient safety management is often reac-
tive and failure oriented, responding to events or
risks perceived as unacceptable. Interventions then
commonly focus on standardisation, checks and
barriers to make failures less likely and to guard
against their consequences.'® In the Safety-II view, the
focus of safety management shifts from the exclusive
consideration of adverse events, failures and ways to
prevent these towards understanding and strength-
ening the abilities that serve to continuously create
safety in everyday practice. Among other things, many
naturally developed checks and informal working
practices are present in healthcare settings, such as in
an anecdotal example about an experienced secretary
using a personal checklist to guide the patients’ peri-
operative anticoagulation management, even though
not formally being responsible for this task.'” With
this practice of double checking, the secretary was able
to detect treatment plans that deviated from standard
practice, in which case a quick phone call could be made
to check with the physicians whether this was an unin-
tended oversight or a deliberate decision. Accordingly,

Box 1 Simplified example of resilience abilities

in a system’s delivery of care during the COVID-19
pandemic

= Ability to monitor: looking out for the number of
patients with COVID-19 admitted and the number
of staff off sick to apprehend the impact and
requirements of the current situation.

= Ability to respond: changing the schedules of staff
members and moving non-urgent services into the
community to create extra in-hospital capacity.

= Ability to anticipate: the creation of long-term
predictions about the impact of the expected increase
in infections on the capacity of a hospital.

= Ability to learn: a reflection on the hospital’s
response to the preceding waves of infections,
and the identification of what worked and why, to
subsequently contemplate on plans to deal with future
waves and challenge underlying beliefs about what
‘good’ care looks like in these circumstances.

Safety-II approaches study in a non-normative way
the role of workers and systems in creating and main-
taining safety, such as through seemingly hidden acts
to support thoroughness. This sustaining of required
operations under both expected and unexpected
conditions is referred to as resilient performance,
which in turn is considered to be enabled by four
cornerstone abilities (‘resilience abilities or poten-
tials’): learning from past experience, monitoring the
system’s performance and changes in its environment,
anticipating potential developments and responding to
actual ones.”’ Box 1 provides a simplified example of
resilience abilities in the delivery of care during the
COVID-19 pandemic. More succinctly, resilience in
healthcare could be defined as ‘the capacity to adapt
to challenges and changes at different system levels,
to maintain high-quality care’.*' This definition high-
lights also that resilient performance results from
activities across the system (not just the frontline), and
it broadens the consideration of the goals of the system
to include aspects of quality beyond safety, which have
to be managed together rather than in isolation.

Variability is inevitable in healthcare and the source of
both success and failure

Variable conditions and performance require dynamic
trade-offs and adjustments, which will always be
approximate rather than precise. Some will turn out
to be inadequate in hindsight, especially when inter-
acting in unanticipated ways.** Yet, these ‘approximate
adjustments’ are essential for everyday work because
competing demands and inherent uncertainty cannot
be completely designed out. Therefore, these adjust-
ments are considered to be the underlying source for
both success and failure.'* > In other words, the belief
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that things go wrong for different reasons than they go
right is rejected in the Safety-II perspective. With that,
the perspective supports a non-normative approach
that helps to overcome inherent limitations of retro-
spective investigations of events, such as outcome
and hindsight bias.** Greater attention for good work
delivered daily by healthcare workers, as well as their
struggles, will serve to identify and empower existing
good practices, and will likely provide a novel perspec-
tive on the issues driving clinician burnout,” and
contribute to better morale and positive culture, which
have been linked to positive patient outcomes.*®

Learning from everyday work rather than adverse
events

To understand the dynamic circumstances and vari-
ability in everyday practice, and the required (resil-
ience) behaviours of our systems to deal with these,
these need to be observed when actually present, that
is, in everyday work. Looking only at adverse events
hinders such learning. In addition, the consideration
of everyday work is less controversial and less threat-
ening than investigating situations where patients
came to harm or where health professionals became
second victims®’; when analysing harmful situations,
there is always the risk that issues of accountability
and culpability get interwoven with the desire to learn
from the event.

An idealised view of how work should be carried out
in practice, referred to as work-as-imagined, will never
foresee all local contingencies, and therefore will often
be different from actual work-as-done. Work-as-done
provides a realistic view of how work is carried out
in everyday practice, illustrating that when work-as-
imagined is used as the norm when studying an adverse
event, this fails to acknowledge the actual habitual
activities of clinicians, managers and supporting staff.
Therefore, the study of work-as-done becomes central
to both safety and quality improvement and to under-
standing adverse events.

BRINGING SAFETY-Il INTO PRACTICE IN
HEALTHCARE: CHALLENGES AND OPPORTUNITIES
Challenges for safety management: how to balance
Safety-Il and Safety-I

A theoretical challenge with Safety-II is brought up by
Leveson stating that Safety-II introduces a concept as
a strawman that does not actually exist, namely Safe-
ty-1.2% It could be argued that safety science is rich
and diverse, with different schools of thought and
methods that cannot be lumped together under one
label, and doing so therefore represents inappropriate
generalisation and oversimplification. Safety science
has been informed by insights from disciplines over
the decades, such as, for instance, organisation science
(eg, high-reliability organisations)?’ or human factors
(eg, cognitive systems engineering).’’ Resilience engi-
neering and, by extension, Safety-II draw on concepts

introduced with many of these earlier developments.
Owing to the relative novelty of the field, the theory
underpinning Safety-II lacks sufficient practical guid-
ance on whether and how existing safety models and
management approaches might coexist and be used in
harmony with Safety-II. Does the Safety-II perspec-
tive replace Safety-1, include and extend it, or do both
complement one another?

In line with other commentators, it seems prudent to
suggest that successful safety management will rely on
requisite variety developed from a diversity of insights
and perspectives, with different healthcare processes
and contexts demanding different strategies.”' ** Safe-
ty-I and Safety-1I represent two distinct, yet comple-
mentary views of safety and can coexist alongside each
other depending on the situational requirements.*
Some activities in healthcare are relatively repeat-
able, linear and controllable, for which approaches
concerned with constraining variation are likely to
be effective; for example, process-driven approaches
such as standardisation and checklists. As seen in super
specialised clinics, systems with high volume and rela-
tively low circumstance variation will thrive on well-
designed routines and strict work instructions, and
tools focusing more on standardisation and protocol
adherence.®* At the same time, the COVID-19
pandemic demonstrated that few areas are free of the
need for adaptation. For the many more variable and
less predictable processes in healthcare, such as those
involving larger multidisciplinary teams or patients
with complex comorbidities, application of additional
safety barriers tends to add even more complexity,
potentially worsening rather than improving safety.
The risks of overly constraining performance have
long been recognised, including by Reason.” Instead,
these situations will benefit from a more non-linear
approach that is goal oriented, rather than process
oriented, thereby providing professionals with flexi-
bility to adjust to meet the dynamic conditions.> *

Challenges for event analyses: how to move from
descriptions to interventions

Much of the applied Safety-II literature has been
concerned with describing in detail work-as-done
across different healthcare settings. A frequently used
method is FRAM, which enables the analyst to study a
system based on the interaction of variability between
functions.'”> FRAM can be useful for looking at
everyday work and the inherent complexity of interac-
tions collaboratively with the people who do the work,
and for highlighting to stakeholders that simplistic and
reductionist interventions will by themselves likely not
be successful in improving safety.’” Even though this
method is not intended to ‘diagnose and fix’ the system,
it may help to identify leverage points for system
improvement. However, FRAM provides little guid-
ance about how an organisation subsequently moves
from the description of variability to monitoring and
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controlling it effectively. The language sometimes used
is reminiscent of the criticised Safety-I thinking; for
example, the FRAM book suggests to ‘dampen’ varia-
bility that is getting out of control.'* How this can be
achieved, beyond regress to established methods that
reduce variability by constraining behaviour (ie, Safe-
ty-I), is underspecified.

Variability is not a means to an end or something
to be measured, controlled and managed per se.’®
The in-depth study of variability in everyday work
provides insights into how people and systems deal
with complexity and uncertainty, how people make
dynamic trade-offs and how safety, or success, is
created through proactive resilient processes (ie, the
cornerstone abilities).”” This understanding can then
feed the team’s initiatives to foster and strengthen,
for instance, informal learning, or multidisciplinary
collaboration (eg, identifying and adapting a treatment
strategy depending on the patient’s clinical condi-
tion), rather than to focus on barriers and controls.””
In order to be accepted as a legitimate tool for safety
improvement, future studies should work on ways
to illustrate how methods, such as FRAM, can be an
effective means for quality improvement, by estab-
lishing their usefulness in applying Safety-1I thinking
to work, supporting systems resilience and the condi-
tions for successful work.

Challenges for learning: how to learn from everyday
work rather than negative outcomes

At first glance, learning from everyday work (ie, a
seemingly boundless number of situations) might
appear challenging for healthcare organisations that
already struggle to investigate and learn from the
large number of adverse events. In addition, regula-
tory expectation puts the focus for investigation firmly
on adverse events. A solution may be to build on
and extend existing practices. As was also indicated
by systems’ thinkers such as Reason at the time, the
scope of adverse event investigations can be broad-
ened to develop a rich understanding of work-as-
done beyond the specifics of an event.*” The fact that
understanding the wider system is a key element of the
Safety-II perspective helps to reinforce this view that
has been included in some Safety-I theories or models,
but remained underexposed in practice.*' This can be
operationalised, for example, by investigating everyday
work for urgent topics that have been identified by
traditional safety investigations, such as preoperative
medication management.” Another example may be
to focus on tensions, contradictions and trade-offs
in a work routine such as intravenous infusions, and
subsequently explore in what way a specific infusion
incident relates to this. The question becomes ‘what
was so ordinary about this case’, instead of ‘what was
so extraordinary’, focusing on what this tells us about
work-as-done.** Using this different approach shifts
the focus from what went wrong and which barriers

might have failed towards the trade-offs and adapta-
tions people need to make and how these might be
supported.” Lastly, the importance of reflecting on
everyday practice could be emphasised more strongly,
seeking ways to ensure that such reflection is routinely
carried out in practice. For example, morbidity and
mortality conferences can be adapted to also discuss
cases with expected outcomes rather than only nega-
tive cases, thereby enabling learning from how success
is created in these cases despite perhaps similar risks
and challenges.**

Challenges with lack of validation studies and
evidence for effectiveness

A major challenge lies on progressing from concep-
tual thinking to evidence-based actionable insights
on how exactly the Safety-II perspective can improve
healthcare and under what conditions. Examples
of studies bringing this view to practice effectively,
in terms of developing, testing and evaluating inter-
ventions, seem scarce. Even though FRAM analyses
have been carried out in a wide range of settings,®
these studies often struggle to demonstrate that the
studied processes have actually been improved. In this,
a first piece of evidence for the Safety-II perspective
could lie in how an understanding of the perspective
might actually suggest alternative insights into some
widespread patient safety projects,*™*® as outlined in
box 2. Irrespective of whether or not contributors to
these projects were intentionally working with Safe-
ty-II, its perspective might suggest other perceptions
of the mechanisms by which successful patient safety
programmes may work; for instance, through building
the resilient performance of teams and systems, or
reconciling gaps between work-as-imagined and work-
as-done.

The scientific evidence base of the Safety-II perspec-
tive might be weakened by the fact that researchers
in the safety science domain are traditionally using
research designs that are less suited to the production of
rigorous evidence of effectiveness.” Here, healthcare
might have a relatively stronger tradition of underpin-
ning interventions with evidence, for example, frame-
works for the evaluation of complex interventions and
realist evidence synthesis approaches.’® The challenge
for Safety-II researchers and practitioners is to articu-
late explicitly the (in)formal theories or logic models
for proposed interventions, so that claims about how
to improve safety and under what circumstances can
be critically appraised.’! In addition, there is a wider
problem about how improvements in safety should
be measured or assessed from a Safety-II perspec-
tive. It appears paradoxical to use Safety-I measures,
such as adverse event or protocol adherence rates, as
success indicators for Safety-II approaches. Arguably,
if Safety-II is concerned with the strengthening of
abilities such as learning or responding, then assess-
ment approaches from, for example, the education
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Box 2 Examples of patient safety initiatives

approached from the Safety-1l perspective

= Failure to rescue: The concept of ‘failure to rescue’
concerns mortality following a major complication
after surgical treatment.® Acknowledging that a
successful rescue depends on a team’s ability to
timely recognise and efficiently manage a severe
complication, the work in this field led to the
development of systems to detect and respond to
patient deterioration. These efforts can be seen as
ways to support successful rescue rather than prevent
failure; supporting the resilient performance of the
system through building the capacity to monitor using
scoring systems, anticipate through briefings and
respond with special medical emergency teams. Rather
than focusing on compliance with scoring systems,
the focus lies on supporting the staff in dynamic,
ambiguous and often time-pressured situations to
bring additional resources when needed (‘slack’).

= Surgical safety checklist: The surgical safety checklist"’
serves as a means to strengthen perioperative
consistency of care and communication. Checking the
team members' conformity to perioperative protocols
(eg, the administration of antibiotics or sterility of
instruments) seems to align solely with the Safety-I
perspective of preventing malfunction by discussing
issues known to cause risk. Yet, from a Safety-II
perspective, the checklist can be considered a tool to
collectively consider multidisciplinary goals, risks to be
expected and resources available, thereby serving as a
"pre-brief’ for resilient performance. These perspectives
will affect how people engage with the checklist, that
is, as a compliance tool or as a tool that strengthens
team performance, which reflects that checklists are a
complex social intervention.

= The Michigan Keystone project: With the intention to
decrease catheter-related bloodstream infections, the
successful Michigan Keystone project*® consisted of
a large-scale intervention that included, among other
things, the introduction of a central-line insertion
cart for supplies, a checklist and a consecutive shift
in culture, encompassing a shared sense of mission
and empowerment of nurses. While the technical
interventions, such as a checklist, seemed central
factors for success at a first glance, an alternative view
is that these interventions required local efforts to
align work-as-imagined and work-as-done, which is
also a key concept in Safety-Il. Teams had to redesign
their daily practices or had to customise the checklist
to fit their specific context. This also fits within the
Safety-Il perspective, in that it makes work-as-done
central to quality improvement.

or social science domain might be more appropriate.
For instance, workplace-based learning is concerned
with workplace competencies, which are similar in

nature to resilience abilities, in as far as they are also
potentials, that is, they can be developed and deployed
in changing and uncertain contexts.”> Competency
development includes reflection, and the assessment
of competencies is often based on portfolios, which
can be used to develop existing competencies and
construct new ones. Suitably adapted to the organisa-
tional level, such approaches could potentially be used
to document, reflect on and improve resilience abili-
ties, for instance learning, by means of a qualitative,
reflective and participative process, for example, the
‘change laboratory’ based on Engestrom’s theory of
expansive learning.’® Future studies, using qualitative
or mixed-methods designs, might develop and use new
measurement and formative evaluation frameworks,
focusing on the dynamic interplay between everyday
work and the resilience abilities, how these abilities
could be enhanced and what this ultimately does for
practice.

CONCLUSION

Safety-II offers a distinct perspective on patient safety
by accentuating the importance of understanding
the uncertainties and trade-offs in everyday work,
with its successes and failures. Its potential value lies
in providing a deeper understanding of the abilities
that serve to create safety, and ways to strengthen
these in closer alignment with the complexity of
everyday ‘work-as-done’. However, challenges with
the concept’s credibility, practicality and scientific
evidence base hamper its adoption in healthcare. A
lack of guidance exists for how to balance Safety-II
with current safety practices, and how exactly to
operationalise its key concepts, such as learning from
everyday work. A less antagonistic debate of Safety-I
versus Safety-II, further development of practical
approaches to specify how to move from description
to practical intervention, and research designs that
provide robust evidence about the effectiveness of
Safety-1II, could support the integration of Safety-II
thinking into existing safety management practices in
healthcare.

Twitter Mark Sujan @MarkSujan

Contributors MV, MdV, MS and JH conceived and discussed
the concept of this perspective. MV wrote the first draft of the
manuscript, and all authors contributed to reviewing it. All
authors read and approved the final manuscript. JH acted as
guarantor.

Funding This work was funded in part by the National
Institute for Health Research (NIHR) [Programme Grant for
Applied Research NIHR200868]. The views expressed are
those of the authors and not necessarily those of the NIHR or
the Department of Health and Social Care.

Competing interests None declared.

Patient consent for publication Not required.

Provenance and peer review Not commissioned; externally
peer reviewed.

Data availability statement There are no data in this work.

406

Verhagen MJ, et al. BMJ Qual Saf 2022;31:402-408. doi:10.1136/bmjqs-2021-014396

*saibojouyoa) Jejiwis pue ‘Buluiely |y ‘Buiuiw ejep pue 1xa) 0} palejal sasn 10} Buipnjoul ‘ybriAdos Aq paloaloud
‘1sanb Aq 9202 ‘11 yasep uo /wod wq-AyayesAnjenb,:dny woiy papeojumoq 220z Y24e 81 Uo 96€1L0-1202-sblwa/ggLL 01 se paysiiand 1s1y :yes [end rNG


https://twitter.com/MarkSujan
http://qualitysafety.bmj.com/

The problem with...

Open access This is an open access article distributed in
accordance with the Creative Commons Attribution 4.0
Unported (CC BY 4.0) license, which permits others to copy,

redistribute, remix, transform and build upon this work for any

purpose, provided the original work is properly cited, a link

to the licence is given, and indication of whether changes were

made. See: https://creativecommons.org/licenses/by/4.0/.

ORCID iDs

Merel J Verhagen http://orcid.org/0000-0002-2199-3799
Marit S de Vos http://orcid.org/0000-0003-0050-3663
Mark Sujan http://orcid.org/0000-0001-6895-946X

REFERENCES

1 Hollnagel E. Is safety a subject for science? Saf Sci
2014;67:21-4.

2 Hollnagel E, Wears RL, Braithwaite J. From Safety-I to Safety-

II: a white paper. Published simultaneously by the University
of Southern Denmark, University of Florida, USA, Macquarie
University, Australia: The Resilient Health Care Net, 2015.

3 Mannion R, Braithwaite J. False Dawns and new horizons in

patient safety research and practice. Int | Health Policy Manag

2017;6:685-9.

4 Thomas E]J. The harms of promoting 'Zero Harm'. BMJ Qual
Saf 2020;29:4-6.

5 Hollnagel E, Sujan M, Braithwaite J. Resilient Health Care -
making steady progress. Saf Sci 2019:781-2.

6 Iflaifel M, Lim RH, Ryan K, ez al. Resilient health care:
a systematic review of conceptualisations, study methods
and factors that develop resilience. BMC Health Serv Res
2020;20:324.

7 Peerally MF, Carr S, Waring J, ef al. The problem with root
cause analysis. BMJ Qual Saf 2017;26:417-22.

8 Hollnagel E. Safety-I and safety-II. Farnham: Ashgate, 2014.

9 Dean Franklin B, Shebl NA, Barber N. Failure mode and
effects analysis: too little for too much? BMJ Qual Saf
2012;21:607-11.

10 Card A]J. The problem with 'S whys'. BMJ Qual Saf

2017;26:671-7.

11 Perrow C. Normal accidents: living with high-risk technologies.

London: Basic Books, 1984.

12 Hollnagel E. FRAM, the functional resonance analysis method:
modelling complex socio-technical systems. Ashgate: Farnham,

Surrey, 2012.

13 Hollnagel E, Woods DD, Leveson N. Resilience engineering:
concepts and Precepts. Taylor & Francis Ltd, 2006.

14 Hollnagel E, Braithwaite J, RL W. Resilient health care.
Farnham, Surrey: Ashgate Publishing Ltd, 2013.

15 Nugus P, Forero R, McCarthy S, et al. The emergency
department "carousel": an ethnographically-derived model of
the dynamics of patient flow. Int Emerg Nurs 2014;22:3-9.

16 Woods D, Branlat M. Basic patterns how adaptive systems fail.

In: Hollnagel E, Paries ], woods D et al. resilience engineering
in practice: a Guidebook. Farnham: Ashgate, 2012.

17 Hollnagel E. Safety-II in practice: developing the resilience
potentials. Abingdon, UK: Routledge, 2018.

18 Liberati EG, Peerally MF, Dixon-Woods M. Learning from
high risk industries may not be straightforward: a qualitative

study of the hierarchy of risk controls approach in healthcare.

Int | Qual Health Care 2018;30:39-43.

19 Damen NL, de Vos MS, Moesker MJ, et al. Preoperative
anticoagulation management in everyday clinical practice:
an international comparative analysis of Work-as-Done
using the functional resonance analysis method. | Patient Saf
2021;17:157-65.

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

Hollnagel E. RAG - The resilience analysis grid. In: Hollnagel
E, Paries J, Woods D, et al, eds. Resilience engineering in
practice. Farnham: Ashgate, 2011: p. 275-96.

Wiig S, Aase K, Billett S, et al. Defining the boundaries and
operational concepts of resilience in the resilience in healthcare
research program. BMC Health Serv Res 2020;20:330.
Hollnagel E. The ETTO principle: efficiency-thoroughness
trade-off. Ashgate: Farnham, 2009.

Hollnagel E, Wears RL, Braithwaite J. From Safety-I to Safety-
1I: a white paper. University of Southern Denmark, 2015.
Sujan MA, Huang H, Braithwaite J. Learning from incidents
in health care: critique from a Safety-II perspective. Saf Sci
2017;99:115-21.

Smaggus A. Safety-1, Safety-II and burnout: how complexity
science can help clinician wellness. BMJ Qual Saf
2019;28:667-71.

Braithwaite J, Herkes J, Ludlow K, et al. Association between
organisational and workplace cultures, and patient outcomes:
systematic review. BMJ Open 2017;7:¢017708.

Scott SD, Hirschinger LE, Cox KR, et al. The natural
history of recovery for the healthcare provider "second
victim" after adverse patient events. Qual Saf Health Care
2009;18:325-30.

Leveson N. Safety III: a systems approach to safety and
resilience. Cambridge, MA: MIT, 2020.

Sutcliffe KM, Paine L, Pronovost PJ. Re-examining high
reliability: actively organising for safety. BMJ] Qual Saf
2017;26:248-51.

Hollnagel E, Woods DD. Cognitive systems engineering: new
wine in new bottles. Int | Man Mach Stud 1983;18:583-600.
Amalberti R, Vincent C. Managing risk in hazardous
conditions: improvisation is not enough. BMJ Qual Saf
2020329:60-3.

Vincent C, Amalberti R. Safer healthcare: strategies for the real
world. Springer, 2016.

Johnson A, Clay-Williams R, Lane P. Framework for better
care: reconciling approaches to patient safety and quality. Aust
Health Rev 2019;43:653-5.

Tilki D, Huland H, Graefen M. Centralization and Quality
Control of Elective Surgery Improve Outcome: Aren't We
Ethically Obliged to Force the Pace of Creating High-volume
Centers? Eur Urol 2015;68:30-1.

Reason J. Managing the risks of organizational accidents.
Aldershot, UK: Ashgate, 1997.

Clay-Williams R, Hounsgaard J, Hollnagel E. Where the
rubber meets the road: using FRAM to align work-as-imagined
with work-as-done when implementing clinical guidelines.
Implement Sci 2015;10:125.

Ross A, Sherriff A, Kidd J, et al. A systems approach using
the functional resonance analysis method to support fluoride
varnish application for children attending general dental
practice. Appl Ergon 2018;68:294-303.

Schutijser BCFM, Jongerden IR, Klopotowska JE. Double
checking injectable medication administration: does the
protocol fit clinical practice? Saf Sci 2019;118:853-60.

Sujan M, Bilbro N, Ross A, et al. Failure to rescue following
emergency surgery: a FRAM analysis of the management of the
deteriorating patient. Appl Ergon 2022;98:103608.

Reason J. Beyond the organisational accident: the need

for "error wisdom" on the frontline. Qual Saf Health Care
2004313 (Suppl 2):ii28-33.

Lawton R. It Ain't What You Do (But the Way That You Do
It): Will Safety II Transform the Way We Do Patient Safety?

Verhagen MJ, et al. BMJ Qual Saf 2022;31:402-408. doi:10.1136/bmjgs-2021-014396

407

salbojouyoa) Jejiwis pue ‘Bulues |y ‘Buiuiw elep pue }1xa} 0} palejal sasn o} buipnjoul ‘ybAdoo Aq paloaloid
‘1senb Aq 9202 ‘11 yasep uo jwod fwq-AvyesAnenb;:diy wouy pspeojumoq "2z20z Y24eN 81 U0 961 1.0-1.202-sblwqg/9g11°0L se paysiigand 1s4y :jes [end NG


https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-2199-3799
http://orcid.org/0000-0003-0050-3663
http://orcid.org/0000-0001-6895-946X
http://dx.doi.org/10.1016/j.ssci.2013.07.025
http://dx.doi.org/10.15171/ijhpm.2017.115
http://dx.doi.org/10.1136/bmjqs-2019-009703
http://dx.doi.org/10.1136/bmjqs-2019-009703
http://dx.doi.org/10.1186/s12913-020-05208-3
http://dx.doi.org/10.1136/bmjqs-2016-005511
http://dx.doi.org/10.1136/bmjqs-2011-000723
http://dx.doi.org/10.1136/bmjqs-2016-005849
http://dx.doi.org/10.1016/j.ienj.2013.01.001
http://dx.doi.org/10.1093/intqhc/mzx163
http://dx.doi.org/10.1097/PTS.0000000000000515
http://dx.doi.org/10.1186/s12913-020-05224-3
http://dx.doi.org/10.1016/j.ssci.2016.08.005
http://dx.doi.org/10.1136/bmjqs-2018-009147
http://dx.doi.org/10.1136/bmjopen-2017-017708
http://dx.doi.org/10.1136/qshc.2009.032870
http://dx.doi.org/10.1136/bmjqs-2015-004698
http://dx.doi.org/10.1016/S0020-7373(83)80034-0
http://dx.doi.org/10.1136/bmjqs-2019-009443
http://dx.doi.org/10.1071/AH18050
http://dx.doi.org/10.1071/AH18050
http://dx.doi.org/10.1016/j.eururo.2015.03.032
http://dx.doi.org/10.1186/s13012-015-0317-y
http://dx.doi.org/10.1016/j.apergo.2017.12.005
http://dx.doi.org/10.1016/j.apergo.2021.103608
http://dx.doi.org/10.1136/qshc.2003.009548
http://qualitysafety.bmj.com/

The problem with...

42

43

44

45

46

Comment on "False Dawns and New Horizons in Patient
Safety Research and Practice". Int | Health Policy Manag
2018;7:659-61.

Braithwaite J, Wears R, Hollnagel E. Resilient health care IlI:
reconciling Work-as-Imagined with Work-as-Done. Ashgate:
Farnham, 2016.

Sujan M. Learning from Everyday Work: Making
Organisations Safer by Supporting Staff in Sharing Lessons
About Their Everyday Trade-offs and Adaptations. In: Nemeth
CP, Hollnagel E. advancing resilient performance. Cham:
Springer International Publishing, 2022.

Verhagen M], de Vos MS, Hamming JF. Taking morbidity and
mortality conferences to a next level: the resilience engineering
concept. Ann Surg 2020;272:678-83.

Patriarca R, Di Gravio G, Woltjer R, et al. Framing the FRAM:
a literature review on the functional resonance analysis
method. Saf Sci 2020;129:104827.

Ghaferi AA, Birkmeyer JD, Dimick JB. Complications, failure
to rescue, and mortality with major inpatient surgery in
medicare patients. Ann Surg 2009;250:1029-34.

47

48

49

50

51

52

53

Haynes AB, Weiser TG, Berry WR, et al. A surgical safety
checklist to reduce morbidity and mortality in a global
population. N Engl | Med 2009;360:491-9.

Pronovost B, Needham D, Berenholtz S, ef al. An intervention
to decrease catheter-related bloodstream infections in the ICU.
N Engl ] Med 20065355:2725-32.

Rae A, Provan D, Aboelssaad H, et al. A manifesto for Reality-
based safety science. Saf Sci 2020;126:104654.

Wong G, Greenhalgh T, Westhorp G, et al. RAMESES
publication standards: realist syntheses. BMC Med
2013;11:21.

Davidoff F, Dixon-Woods M, Leviton L, et al. Demystifying
theory and its use in improvement. BMJ Qual Saf
2015;24:228-38.

Mlleris K. The fundamentals of workplace learning:
understanding how people learn in working life. Routledge,
2010.

Skipper M, Nohr SB, Engestrom Y. The change laboratory in
medical education: two examples of tackling contradictory
challenges. Med Educ 2021;55:93-100.

408

Verhagen MJ, et al. BMJ Qual Saf 2022;31:402-408. doi:10.1136/bmjqs-2021-014396

salbojouyoa) Jejiwis pue ‘Bulues |y ‘Buiuiw elep pue }1xa} 0} palejal sasn o} buipnjoul ‘ybAdoo Aq paloaloid
‘1senb Aq 9202 ‘11 yasep uo jwod fwq-AvyesAnenb;:diy wouy pspeojumoq "2z20z Y24eN 81 U0 961 1.0-1.202-sblwqg/9g11°0L se paysiigand 1s4y :jes [end NG


http://dx.doi.org/10.15171/ijhpm.2018.14
http://dx.doi.org/10.1097/SLA.0000000000004447
http://dx.doi.org/10.1016/j.ssci.2020.104827
http://dx.doi.org/10.1097/SLA.0b013e3181bef697
http://dx.doi.org/10.1056/NEJMsa0810119
http://dx.doi.org/10.1056/NEJMoa061115
http://dx.doi.org/10.1016/j.ssci.2020.104654
http://dx.doi.org/10.1186/1741-7015-11-21
http://dx.doi.org/10.1136/bmjqs-2014-003627
http://dx.doi.org/10.1111/medu.14298
http://qualitysafety.bmj.com/

	The problem with making Safety-­II work in healthcare
	Introduction﻿﻿
	What Safety-II brings to the table
	Healthcare as a complex sociotechnical system requiring non-linear approaches
	Safety as an ongoing capacity rather than freedom from error
	Variability is inevitable in healthcare and the source of both success and failure
	Learning from everyday work rather than adverse events

	Bringing Safety-II into practice in healthcare: challenges and opportunities
	Challenges for safety management: how to balance Safety-II and Safety-I
	Challenges for event analyses: how to move from descriptions to interventions
	Challenges for learning: how to learn from everyday work rather than negative outcomes
	Challenges with lack of validation studies and evidence for effectiveness

	Conclusion
	References


