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Abstract
Background: Resilience engineering (RE) is an emerging perspective on safety in complex adaptive systems that
emphasises how outcomes emerge from the complexity of the clinical environment. Complexity creates the need
for flexible adaptation to achieve outcomes. RE focuses on understanding the nature of adaptations, learning from
success and increasing adaptive capacity. Although the philosophy is clear, progress in applying the ideas to quality
improvement has been slow. The aim of this study is to test the feasibility of translating RE concepts into practical
methods to improve quality by designing, implementing and evaluating interventions based on RE theory. The
CARE model operationalises the key concepts and their relationships to guide the empirical investigation.
Methods: The settings are the Emergency Department and the Older Person’s Unit in a large London teaching
hospital. Phases 1 and 2 of our work, leading to the development of interventions to improve the quality of care,
are described in this paper. Ethical approval has been granted for these phases. Phase 1 will use ethnographic
methods, including observation of work practices and interviews with staff, to understand adaptations and
outcomes. The findings will be used to collaboratively design, with clinical staff in interactive design workshops,
interventions to improve the quality of care. The evaluation phase will be designed and submitted for ethical
approval when the outcomes of phases 1 and 2 are known.
Discussion: Study outcomes will be knowledge about the feasibility of applying RE to improve quality, the
development of RE theory and a validated model of resilience in clinical work which can be used to guide other
applications. Tools, methods and practical guidance for practitioners will also be produced, as well as specific
knowledge of the potential effectiveness of the implemented interventions in emergency and older people’s care.
Further studies to test the application of RE at a larger scale will be required, including studies of other healthcare
settings, organisational contexts and different interventions.
Keywords: Patient safety, Resilient healthcare, Quality improvement, Resilience engineering, Mixed methods,
Organisational resilience, Quality of care

Background
Despite focused worldwide efforts over a decade and a
half to improve the quality of healthcare, progress remains frustratingly slow [1, 2]. Adverse events result in
death or harm to many patients and require financial
and other resources to be devoted to ameliorating harm
and compensating the victims of patient safety incidents
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[3]. Preventing problems such as wrong site surgery and
ensuring the delivery of evidence-based treatments appear to have evidence-based solutions, but in practice
these are either not implemented or not effective. The
persistence of care quality problems implies that further
progress will only be possible if we find more effective
quality improvement strategies.
Resilience engineering (RE) is an emerging paradigm for
understanding and improving complex adaptive systems
such as healthcare [4–6]. In the last 10 years, a multidisciplinary community of researchers has enthusiastically
debated and documented the philosophical basis of RE. A
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series of foundational monographs has been published
from which the core concepts can be identified and the
development of the key ideas can be traced [7–12]. These
concepts are further explained in the rest of this section.
RE has evolved by drawing major influences from
diverse disciplines including cognitive psychology, safety
science, engineering and human factors. A major impetus
for its development was dissatisfaction with prevailing
approaches to safety improvement which are thought to
have had limited success because they emphasise retrospective incident analysis, reactive measures targeted at
past problems, the ubiquity of human error as an explanation and the control of work through procedural compliance and monitoring of outcomes [13, 14]. Although RE
and positive deviance [15] share similar concerns, such as
a desire to move away from retrospectivity and learn from
what goes right, RE is a coherent conceptually welldeveloped field in its own right.
Despite enthusiastic support from practitioners and
safety professionals in fields as diverse as nuclear power
[16, 17], petroleum [18], process industries [19], aviation
[20, 21], rail transport [22] and healthcare [23–25], the
development of an evidence base showing the benefits of
resilience principles for improving the quality of care
has been slow [26]. This can partly be attributed to the
difficulty of operationalising the concepts in order to investigate them empirically. A clear definition of the variables involved and how they will be assessed, measured
or described is necessary for effective research, and this
has proved challenging. In this study, we are investigating the feasibility of applying a resilience approach to
improve the quality and safety of care using a model of
resilience to operationalise the key concepts. The Concepts for Applying Resilience Engineering (CARE)
model, explicated in later sections, underpins this study
and will be used to guide data collection, analysis and
interpretation.
RE is at an early developmental stage. Nevertheless, it is
possible to identify the main concepts. Resilience can be
defined as ‘the ability of the health care system (a clinic, a
ward, a hospital, a county) to adjust its functioning prior
to, during, or following events (changes, disturbances, and
opportunities), and thereby sustain required operations
under both expected and unexpected conditions.’ [27].
Several important implications follow from this. First, RE
focuses on the organisational level (unlike the traditional
focus on individual behaviour) and the importance of adjustment to varying conditions in the work environment
rather than rigid compliance with standards. RE is not
concerned with individual psychological resilience or coping, but with organisational processes that enable a team or
unit to adapt successfully. The focus on adjustment is linked
to the recognition that complex systems such as healthcare
are intractable [28, 29]; work cannot be fully specified in
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advance, and so the delivery of successful outcomes relies
on the ability of workers and teams to adjust to fluid situations and thereby to actively create safe outcomes.
Second, because RE proposes that variability in the environment creates the need for adjustment, acceptable
and unacceptable outcomes are thought to emerge from
the same adaptive processes as workers adjust flexibly
[30] to cope with such problems as unexpectedly high
patient numbers, lack of equipment or staff shortages.
As well as responding to variable conditions, workers
have a proactive tendency to adapt creatively as they
take control of the working environment and strive to
increase efficiency and reduce workload [31]. In this
paradigm, adverse events are theorised to occur because
the ability to adjust appropriately has been overwhelmed
by environmental conditions. Workers are therefore seen
as a key strength of the system in contrast to other
improvement approaches which emphasise their vulnerability to errors and mistakes and cast them as the weak
link in the system [32, 33].
Third, the need for adjustment and the ubiquity of
adaptation means that there is a difference between
work as imagined (WAI) in protocols, procedures and
targets and work as done (WAD) in practice [34–37].
The gap between WAI and WAD has been a focus of a
number of RE studies, and the need to understand adaptations and how work is accomplished has led to a focus
on understanding and describing everyday clinical work
[38, 39]. The gap between WAI and WAD is viewed as a
danger to safety since real working processes remain
undescribed and poorly understood. One assumption is
that the gap between WAI and WAD can and should be
narrowed or closed completely. Our view (see Fig. 1) is
that human agency will always lead to innovations,
shortcuts, workarounds and adaptations, and some
misalignment between protocol and everyday work will
always exist, creating an ever present need for adjustment to suit local context.
Finally, a further insight is that if successful and unsuccessful outcomes arise from adaptive processes, it
makes sense to study what goes right rather than focus
entirely on what goes wrong, as exemplified by current
safety practices such as incident reporting, run charting
of events and root cause analysis [40]. Studying what
goes right makes sense because there is a much larger
sample of successful than unsuccessful events [40] and it
potentially sheds light on otherwise unrecognised and
unspecified pathways to success which are key to resilient organisations.
The rationale for these key concepts (complexity causing
variability, the need for flexible working, the distinction
between WAI and WAD and the importance of learning
from what goes right) is clear and based on empirical evidence and philosophical reasoning. These principles seem
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Fig. 1 Concepts for Applying Resilience Engineering (CARE) model

particularly appropriate to healthcare given the welldocumented variability of processes and the complexity of
the environment [41, 42]. The next step is to answer a
number of important questions including the following:

model, shown in Fig. 1, is an abstraction of important
concepts and is not intended to reflect the full complexity
of clinical work but to focus attention on important theoretical constructs to be investigated empirically.

 How does studying adaptability and adjustments in

Work as imagined and work as done

situ help us to improve quality?
 Does improvement rest on aligning WAI and WAD
more closely or improving adaptive capacity?
 How can adaptive capacity be increased and will this
lead to improvements in the quality of care?
 If we are to study ‘what goes right’, how do we select
the correct unit of analysis and what to study, given
that a multitude of things ‘go right’ cognitively,
socially, organisationally?

In the CARE model, WAI is conceptualised as an
intended, or imagined, alignment between demands in
the system (such as patient numbers, acuity, quality
standards) and capacity to meet those demands. Organisations plan staffing levels, purchase equipment, train
staff and devise procedures and protocols to meet the
demand as it is imagined based on past experience and
future projections. Demand and capacity can, however,
never be completely aligned because of the complex nature of the system; there will always be unforeseen demands, variance and interactions that require workers
to adjust in situ. In addition, people are not passive;
they do not simply comply with protocol but naturally
adapt and innovate as part of taking control over their
environments. Thus adaptation per se and specific adjustments to variability are an inevitable consequence
of the healthcare environment. In the CARE model,
WAD refers to the adjustments that are required to accommodate these misalignments and the natural variability in how tasks are carried out. As postulated in
RE, predicting acceptable and unacceptable outcomes
depends to a large extent on understanding these crucial dynamics of WAD in different demand-capacity
circumstances.

This protocol outlines a study to test the feasibility of
translating emerging theory and practice in RE into practical steps to improve the quality and safety of care by
researching, developing and implementing interventions
based on RE theory and evaluating them in terms of quality, safety, costs and benefits. The study is concerned with
whether RE can be practically implemented in two clinical
settings and with providing intermediate evidence of its
efficacy prior to potential full-scale testing [43].
The CARE model—operationalising resilience concepts

The study is based on a theoretical model of the key resilience concepts and the relationships between them.
The Concepts for Applying Resilience Engineering
(CARE) model provides a framework for studying how
organisational resilience is manifest in healthcare, how
it contributes to outcomes and how it might be strengthened. The model contains various implicit hypotheses
about resilience mechanisms; it is thus likely to be developed more fully as the empirical work progresses. The

Outcomes

Outcomes are viewed broadly and include consequences
for patients, staff and the organisation. Success and failure
are not fixed categories but subject to interpretation and
judgement based on the context. Competing demands and
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a complex network of stakeholders with diverse needs
mean that goals are prioritised and often traded off to
produce acceptable outcomes [38, 44] given contextual
factors such as patient characteristics, available staff expertise and time, and patient load. For example, it
might not be possible to meet standards for the optimal
patient experience when there is an influx of highacuity patients who have higher than anticipated care
needs. Meeting targets for patient flow in the emergency department might not always result in highquality patient care, yet this is a required government
performance target. Staff in these situations will prioritise (hence trade off ) conflicting goals to achieve the
best outcomes. Divergent and variable patient, NHS,
organisational and staff perspectives will always partly
determine which goals are prioritised [45].
Systems perspective

RE is based on insights from systems theory, and accordingly the CARE model contains feedback loops and recursive structures. Specifically, there is a non-linear structure,
whereby, for example:
 Outcomes are not end points. They can affect all

other aspects of the model. For example,
consistently successful outcomes might reduce
capacity if there is a perceived need for fewer staff.
 Adaptations or adjustments that are deemed
successful may be codified in procedures and
protocols and become incorporated into WAI; they
will then be subject to adaptations and adjustments
themselves as the system state changes. Many local
protocols such as escalation policies, for example,
contain elements that were once informal local
adjustments to misalignment or variability.
 No particular adjustment or adaptation is ‘right’ or
‘wrong’ in itself. In a slightly different context, it
may prove maladaptive due to the complex
interactions involved.
 Elements of the healthcare system are not fixed in
terms of whether they provide capacity or introduce
demand. For example, a training course can, from
one perspective, be seen as a demand requiring the
release of staff, but might simultaneously be seen as
increasing capacity in terms of new skills or
knowledge.
Why this study is needed

Problems with the quality of healthcare persist despite
efforts to prevent harm to patients [2], suggesting that
there is a need for new approaches to quality improvement. Although the theoretical principles of RE are now
well established, most studies from this perspective have
focused on describing specific clinical processes and
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adjustments to understand work as it is done [26]. None
to our knowledge has investigated organisational resilience
in several departments, used the data to design interventions and implemented interventions to increase resilience
and improve the quality of care. Testing the feasibility of
applying these concepts in practice to improve the quality
and safety of care is the next vital stage.
Aims

The overall aim of this study is to develop and test interventions based on RE principles to improve the quality
of care. In order to achieve this, the study will develop
methods and tools for investigating quality and safety
from a resilience perspective. The study is formative in
that interventions will be designed following in-depth research to understand the pressures and problems that
threaten quality and current levels of resilience. The rationale for a formative approach is that interventions
need to be designed based on an accurate understanding
of current processes and how outcomes are achieved
(WAD). Interventions and therefore methods cannot be
fully specified in advance. The objectives are to:
1. Understand and map resilience in two clinical units,
including how WAI differs from WAD, how
adjustments are created and how outcomes emerge
from the interplay of misalignments and adjustments
2. Building on these insights, design interventions in
collaboration with clinical teams to increase
resilience and improve quality
3. Implement interventions
4. Evaluate interventions in terms of quality, safety,
costs and benefits
The study will produce evidence about the feasibility of
implementing an RE approach to quality improvement, as
well as evidence about its potential effectiveness. Further
theoretical development of RE principles based on experience operationalising the approach in clinical settings will
also be generated.
Study design

This is a mixed methods study with three phases:
ethnography, intervention design and implementation,
and evaluation. The focus of ethnographic data collection and analysis will be on understanding the links between demand and capacity misalignments, adjustments,
adaptations and outcomes to understand at a deep level
the context of clinical work and the situated actions of
clinical staff as they grapple with the variability and
complexities of the environment (see Fig. 1).
Intervention design and implementation will be collaborative, involving clinical staff in the interpretation of the
ethnographic data and the design of feasible interventions.
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This will be achieved through a series of interactive workshops involving staff from all professional groups and
levels. Interventions will be evaluated in terms of changes
in quality and safety metrics and the impact on clinical
processes. In this paper, phases 1 and 2 will be described,
the outputs of which will be the designed interventions.
Evaluation design is dependent on the outcomes of the
earlier phases and therefore cannot be specified in
advance.
Settings

The study will be carried out in two departments at a
large London teaching hospital: Accident and Emergency
(A and E) and the Older Person’s Unit. In both specialities, there are well-documented quality problems.
Timely flow through A and E is a proxy measure of
quality as increased time in the department and crowding have both been associated with poorer outcomes
[46, 47]. Despite the imposition of targets mandating
that 90 % of patients should be seen and discharged
within 4 h, target breaches remain common in the NHS
[48]. Other common quality problems include wrong
diagnoses and miscommunication [49]. Older people
are the greatest users of health-related services [50, 51].
Concerns about safety, dignity, compassion and highquality care have been highlighted [52, 53], and the
quality of care received by older people is high on the
policy agenda. For example, the poor quality of older
people’s care has been recently highlighted by the care
failings at the Mid Staffordshire Trust [54].
In addition to the potential to improve care quality,
these units were chosen because the nature of the clinical work varies, allowing examination of how different
demands and levels of predictability and controllability
affect resilience. Table 1 summarises the differences
between the two units.
The success of the study will depend on close engagement with clinical teams, and for this reason, the research
team includes a senior clinician from each area who will
assist by raising awareness of the study, facilitating access,
interpreting data and contributing to the progress of the
study.

Methods
Although the study is based on RE theory and therefore
cannot be described as a classic study in the grounded
theory tradition, it will adopt grounded theory concepts
such as a formative research design, iterative cycles of
data collection and analysis, and a focus on theory development [55]. There are three distinct but related
phases: ethnography, intervention development and
evaluation. The multi-phase design of the study mirrors
the stages of the MRC complex intervention framework
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Table 1 Comparison of demands in emergency care and care
of older people
Demands

Older Person’s Unit

Accident and Emergency

Clinical
problems

Multiple chronic
problems
Sensory and cognitive
deficits common
Patient numbers and
demographics relatively
stable

Acute problems
Patient numbers vary greatly
Variable patient demographics

Predictability Some ability to predict
demands due to stable
patient numbers
Patient acuity levels
unpredictable both for
individuals and wards

Ability to predict busy times
of the day and week
Low ability to predict specific
demands at any one time,
especially patient numbers
and acuity

Multidisciplinary
team (MDT)

Co-located MDT
Dispersed communitybased MDT

MDT dispersed

Timescales

Co-ordination of care
over time required

Co-ordination required over
short timescales

for complex interventions which emphasises the importance of an intervention development phase
followed by testing and evaluation [56]. Since the interventions will not be specified until the end of phase 2,
this protocol will focus on phases 1 and 2 only.
Phase 1: ethnography of resilient performance

Phase 1 will involve in-depth ethnographic fieldwork in
both clinical settings to understand:
1. What misalignments between demand and capacity
occur and why?
2. What pressures, problems or goals are clinicians
responding to when they create new ways to achieve
outcomes?
3. How and under what circumstances do adjustments
or adaptations lead to successful and unsuccessful
outcomes?
Procedures

Data will be collected using non-participant observations
of clinical work, including but not limited to shadowing of
individual staff members, semi-structured interviews with
staff (n = 15 in each unit) and analysis of documents such
as meeting minutes, reports and policies. Data will be
collected concurrently in each setting, and researchers will
work across both settings so that comparisons between
the settings can inform ongoing data collection strategies
and interpretation.
Observations will be conducted in stages. The first
exploratory sweep will be focused on the whole clinical environment and will identify staff roles and responsibilities,
processes and procedures, flows of information and communication, co-ordination mechanisms, and supporting
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tools and technology. A key aim will be to identify areas of
interest for more focused and targeted observations in subsequent sweeps, which will involve in-depth observations
of important mechanisms such as handover, multidisciplinary meetings and ward rounds. These will be observed by shadowing clinical staff and may involve short
discussions and facilitated reflection from staff on aspects
of the CARE model. Full descriptive field notes will be produced immediately after each observational session. Participant bias caused by sensitivity to the presence of the
researcher is a recognised risk in qualitative observational
studies [57] but can be minimised by ensuring that observers have frequent presence in the research setting,
which can lead to habituation to their presence, researcher’s sensitivity to and respect for clinicians’ concerns,
and their ability to build relationships and trust. The researchers in this study are experienced in healthcare research, and the research team, including clinicians, will be
available to discuss and resolve any emerging difficulties.
The longitudinal nature of the study will assist with reducing participant bias.
Semi-structured interviews with key informants will be
conducted to explore and follow up issues identified in
observations and to gain insight into processes or areas
for further observation. All staff in all professional
groups and all levels will be invited to participate in interviews following the provision of written information
about the study. Staff members who were observed will
first be invited to interview to allow further clarification
or exploration of practice. Questions will be open ended
and exploratory to focus on how clinical work is accomplished, variability, adaptations, problems and challenges.
Interviews will be audio recorded and fully transcribed
for analysis with participants’ consent.
Given the qualitative, interpretive nature of ethnographic studies, researcher bias is a risk. In line with the
aims of the study, researchers will be using a resilience
lens to observe practice. The risk of bias will be reduced
by having two researchers sharing the work, ensuring
that differences in interpretation can be surfaced, discussed and resolved. In addition, the whole research
team will meet regularly to discuss interpretations and
perspectives on the data.
Data analysis

Analysis will proceed in two stages. First, a combined
deductive-inductive approach will be used to thematically
analyse the data. A coding scheme will be developed based
on the elements of the CARE model and important
themes in the data not captured by the model. Categories
will be developed by constantly refining the coding
scheme, and comparisons between different respondents,
different clinical units and different processes will be
made.
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Second, data from different sources will be synthesised
to create resilience narratives describing trajectories of
activity linking misalignments of demand and capacity,
adjustments, adaptations and outcomes. Specifically, the
narratives will focus on how adjustments and adaptations (WAD) mediate between pressures caused by misalignments of demand and capacity, and outcomes.
Resilience narratives will thus be context rich and context dependent and will be used in an exploratory way to
inform the intervention development. The aim is not to
describe linear cause and effect relationships but to use
narratives to uncover hypothesised relationships between
variables that can be tested in the subsequent quality improvement interventions. The outcomes from phase 1
will be an in-depth description of resilient performance
in each setting and identified opportunities for strengthening resilience through interventions.
Phase 2: collaborative design and implementation of
interventions

Phase 2 will involve collaborating with clinicians to design and implement interventions based on the insights
generated in phase 1. An inclusive collaborative process
will be used involving a multi-disciplinary advisory
group in each setting in a series of workshops. This will
increase the relevance and feasibility of the interventions
and increase the likelihood of successful implementation.
All staff on the units will be invited to participate with
the aim of including all staff groups and levels. The aim
will be to clearly describe the intervention, its causal
mechanisms, expected effects and a clear process for its
implementation. Workshops will initially involve the
presentation and discussion of emerging findings from
phase 1. As the study progresses, the focus will change
to possible interventions, design of a change process,
and discussion of the process of implementation and the
effects.
Procedures

A clinical advisory group with representatives from all disciplines and a range of staffing grades will be established
in each unit. Workshops to discuss and reflect on the results of phase 1 will be held as these results emerge. The
group will advise on emerging results, assist with focusing
the ongoing data collection and discuss potential interventions. Membership of the advisory groups may change due
to staff turnover, shift work and clinical demands. The
output of this phase will be agreement with clinical leaders
and teams and detailed proposals for the interventions to
be implemented.
Ethical approval

Ethical approval has been sought and granted by the
Psychiatry, Nursing and Midwifery Research Ethics
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Subcommittee (PNM RESC) of King’s College London
(PNM 14/15-17) to conduct phases 1 and 2 of the
study. The design of the interventions will be based on
the outcomes of phases 1 and 2, and so they cannot be
specified at this time. Further applications for ethical
approval will be submitted when the interventions have
been designed.
Patient and public involvement

The development of interventions in phase 2 will involve
patients and the public in the design of the interventions
if this is appropriate. Some interventions will likely focus
on the organisation of work and how to strengthen processes to deliver outcomes. In these cases, the focus of
the intervention will be one step removed from the delivery of hands-on care. For example, co-ordination
between team members is important for resilience, but
an intervention to increase team co-ordination is not necessarily an issue that best benefits from patient and
public involvement as it does not aim to change the
delivery of care and is not patient facing. In contrast, for
interventions that focus on direct interactions with patients, families and relatives, it would be vital to involve
patients and the public to understand what is important
to them and how they would like the service to address
their needs. In phase 2, we will work with our clinical
partners to involve patients and the public in the design
of the interventions as appropriate, drawing on the networks of contacts in the hospital. Both study units have
existing processes for involving patients and the public
in designing and reflecting upon care, and these views
will be elicited in the intervention design workshops.
Study status

The study is ongoing. Data collection commenced in
October 2014 and is continuing. Intervention development
will be completed by the end of 2015, and implementation
and evaluation will commence in early 2016 alongside
evaluation.

Discussion
This study will be the first to our knowledge to operationalise RE principles within a quality improvement initiative
and produce a validated model of resilience in clinical
work. It is therefore important for the development of RE
theory and practice and will add new knowledge about the
feasibility of applying RE to improve healthcare quality.
The CARE model will be tested by its application in practice and may be elaborated or revised based on the
findings. This will potentially add value to quality improvement knowledge especially given recent criticisms
of the lack of a systems approach in patient safety research [58] and the slow progress of quality improvement in general [1].
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In our experience, clinicians find the philosophy and
principles of RE attractive because it accurately portrays
the constant variability of clinical work, the need for
adjustment and the important role of flexible adaptation
in producing outcomes. There is demand from practitioners for guidance to apply RE principles, and there is
now a clear need to test the ideas in practice.
Outputs from this study may include tools, methods
and guidance on implementation processes. If appropriate, findings, tools and methods will be disseminated
directly to the health service via a handbook designed
to assist the implementation of RE principles in practice. Workshops and symposia for clinical practitioners
may also be used to transfer skills. The findings will
directly inform future approaches to RE and quality improvement generally.
Strengths and limitations

The key strengths of this study are the use of mixed
methods to study resilience from multiple perspectives
and the strong theoretical basis for the approach. Mixed
methods allow triangulation of results, highlight agreements and conflicts between data from different sources,
and ensure a complete and nuanced understanding of
complex phenomena [59]. The focus on operationalising
RE theory is timely since care quality problems have
been difficult to solve and the limitations of traditional
approaches have been highlighted. The study will add
significantly to the evidence base on RE in healthcare
and whether and how it can contribute to improving
quality.
There are, however, several limitations to the study.
First, the study is based in a single NHS Trust with no
control. This limits our capacity to account for the influence of trust-level factors on resilience. However, the
purpose of this study is to operationalise and test RE
theory in quality improvement, and so we will need to
study resilience in enough depth in one organisation to
test the feasibility of the approach. In-depth and nuanced understanding is a characteristic of ethnographic
research and is a major advantage for uncovering the
realities and subtleties of clinical work that are normally
hidden [60].
Second, although generalising the results to other organisations may not be possible, the aim is to understand in depth the processes in one organisation before
conducting future studies in which comparisons are
made between organisations. The study will contrast two
units in the same organisation, allowing some ability to
understand organisational factors which will be common to both units. Data collection inevitably will
involve interpretive processes, but we will increase reliability by having two researchers sharing insights and
regular team meetings in which interpretations are
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shared and discussed. Moreover, the research team is
multi-disciplinary, including members with diverse
clinical and academic backgrounds and therefore ensuring different perspectives on the data are explored.
Third, clinical staff will be involved in the design of
interventions, but it is possible that the advisory
groups may not be representative and therefore the interventions may not be accepted within the unit or
directly transferrable to others. Finally, the clinical environment is constantly experiencing turnover of staff,
procedures, policies, teams and equipment. In such an
environment, there are many factors that may influence
behaviour, and it may not be feasible to link interventions
with observed changes. Future studies will be needed to
investigate the interaction of varying contextual factors
(organisational, specialty, unit) to produce resilience and
suggest different ways in which it can be strengthened.
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