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Abstract

Every day around the globe, patients are harmed within healthcare
organisations. Attempts to improve the quality and safety of healthcare traditionally
focus on past errors and harm, yet there is little evidence of widespread
improvement. In contrast, the positive deviance approach seeks to identify and
learn from those who demonstrate exceptional performance despite facing the
same constraints as others. Bradley et al. (2009) have proposed a four stage
process to apply positive deviance within healthcare organisations: 1) positive
deviants are identified using routinely collected data; 2) hypotheses are generated
about how they succeed; 3) these are tested within representative samples; and 4)
the successful strategies are disseminated. Despite this, limited guidance exists to
support applications. This thesis sought to test a robust and pragmatic method for
applying the positive deviance approach within multidisciplinary healthcare teams.

Study 1 systematically reviewed the methods used to apply positive deviance
within healthcare. Previous applications identified positively deviant organisations
or individuals and focused on narrow outcomes or processes of care. Applications
lacked quality and used extensive resources. Study 2 analysed NHS Safety
Thermometer data to identify five positively deviant and five matched comparison
elderly medical wards. In the main, staff and patient perceptions of safety on these
wards supported their identification. During study 3, multidisciplinary staff focus
groups were conducted to explore how these wards delivered exceptionally safe
care. In total, 14 behaviours and cultures were hypothesised to facilitate positive
deviance at ward level. Study 4 assessed the feasibility of applying positive
deviance within a general practice setting. Findings highlighted challenges of
selecting data to identify positive deviants, recruiting general practices to
participate, and generating hypotheses about success strategies that were unique
to positive deviants yet common among them.

In combination, these studies generated guidance to support rigorous
applications of the positive deviance approach within healthcare organisations. The
evidence suggested that, in the future, it may be possible to improve the quality and
safety of care by focusing on those that demonstrate exceptional rather than poor
outcomes of care.
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Chapter 1

Introduction: Overview of the literature, thesis aims and
objectives.

1.1 Chapter summary

This chapter provides an overview of the current literature on the quality and safety
of patient healthcare. It discusses the efforts made to make care safer and outlines a
new way of defining patient safety. The ‘positive deviance approach’ to quality
improvement is then described. This approach seeks to identify and learn from those
who demonstrate exceptional performance despite facing the same constraints as
others. The overall aim of this thesis was to generate robust evidence regarding the
use of the positive deviance approach to improve the quality and safety of patient care.
The research studies that were conducted in order to explore and critically appraise
this positive deviance approach are outlined in the thesis aims and objectives.

1.2 The quality and safety of patient care

Over fifteen years have passed since the publication of ‘To Err is Human’ (Kohn,
Corrigan, & Donaldson, 1999) yet patients within healthcare organisations around the
world continue to be harmed every day (Hogan et al., 2012; Landrigan et al., 2010).
This seminal report, along with others such as ‘An Organisation with a Memory’
(Department of Health, 2000b) and ‘Crossing the Quality Chasm’ (Institute of
Medicine, 2001), placed patient safety and quality of care firmly onto policy agendas
and spearheaded national and international campaigns to reduce error and harm
within healthcare organisations (Lamont & Waring, 2015).

Since then intense focus and resources have been directed towards addressing
patient safety problems. Numerous national agencies have been formed which are
both embedded within and independent of national healthcare systems (for example
the NHS National Patient Safety Agency (2010)! and the US Institute for Healthcare

1 Note: the NHS Patient Safety Agency was disbanded in 2012



Improvement (2016a), respectively). The World Alliance for Patient Safety has made
the pursuit of safer healthcare a global endeavour (World Health Organization, 2016b),
and a dramatic increase in research has progressed a number of patient safety issues
(Lilford, Stirling, & Maillard, 2006; Wachter, 2010).

During this time there have been some notable large scale improvements in a
range of patient safety issues (Vincent & Amalberti, 2016). For example, interventions
have successfully and sustainably reduced catheter-related bloodstream infections in
Michigan intensive care units (Pronovost et al., 2010; Pronovost et al., 2006), and the
introduction of the surgical checklist has reduced surgical mortality and complications
rates globally (Haynes et al., 2009). However, these improvements are isolated.

Considering the scale of the problem faced, overall progress is remarkably
underwhelming and levels of harm remain stubbornly unchanged (Baines et al., 2013;
Landrigan et al., 2010; Shojania & Thomas, 2013). Preventable patient deaths due to
error and harm continue to be a global problem. Makary and Daniel (2016) estimate
medical error to be the third leading cause of death in the United States, while closer
to home within the English National Health Service (NHS), Hogan et al. (2012)
suggested that there were 11,859 preventable adult deaths during 2009 (5.2% of 1000
case record reviews). Although estimates of the number of preventable deaths vary
depending on the methods used, the majority of errors result in patient morbidity or
disability rather than death (Hogan et al., 2012). Recent high profile government
reports have highlighted widespread poor quality care and failures to maintain patient
safety within UK healthcare organisations (Berwick, 2013; Francis, 2013; Keogh,
2013). Furthermore, a large amount of unwarranted variation exists in the quality of
care that is delivered (NHS Right Care, 2016) which can negatively impact health
outcomes, the equity of accessing high quality services, and the efficiency of using
resources (Appleby et al., 2011).

1.3 Improving the quality and safety of care

Patient safety is considered to be only one aspect of the broader concept of
‘quality’. Quality is widely considered to be multi-dimensional, however, within
healthcare there is no single accepted definition (The Health Foundation, 2013). NHS
England (2016d) consider quality to be clinically effective and safe care that provides a
positive patient experience, while the Institute of Medicine (2001) provides one of the
most commonly used definitions - care that is safe, effective, patient centred, timely,
efficient, and equitable. This thesis focuses on the safety of patient care which is a
central tenant to most definitions of quality.



Substantial efforts have been made to improve the quality and safety of patient
care, however, many improvement projects face difficulties in achieving their objective
and embedding sustainable, positive change (The Health Foundation, 2013). ‘Quality
improvement’ broadly refers to improving patient experience and outcomes by
changing provider behaviour and organisation through systematic methods and
strategies (@vretveit, 2009a). Quality improvement has become prominent within
healthcare over the past few decades and applies a range of methodologies,
approaches, and tools, many of which originated from organisations and industry (The
Health Foundation, 2013).

Within the fast paced environment of healthcare it is well recognised that the urge
to act can overpower the need for evidence (Auerbach, Landefeld, & Shojania, 2007).
Many patient safety interventions lack a sound evidence base (Shojania, Duncan,
McDonald, & Wachter, 2002) and/or are poorly evaluated to understand whether and
how they effectively add value (Dixon-Woods, Leslie, Tarrant, & Bion, 2013).
Implementing initiatives which ‘seem like a good idea at the time’ can have negative
outcomes such as a lack of positive improvement and the subsequent waste of
resources, staff energy, and engagement (Auerbach et al., 2007; Marshall, Pronovost,
& Dixon-Woods, 2013). Consequently, the adoption of a more scientific approach has
been purported to help healthcare organisations improve the quality of their care
(Marshall et al., 2013). Further to this, improvements gained through some
interventions do not always transfer into other healthcare settings. This was the
experience of the UK’s ‘Matching Michigan Project’ (Bion et al., 2013) which tried to
replicate the successful Michigan intensive care unit intervention to reduce
bloodstream infections (BSI) from central venous catheters (Pronovost et al., 2010;
Pronovost et al., 2006). Although the Matching Michigan project reported a 60%
reduction in BSIs on adult intensive care units, further interrogation of the data
revealed strong secular trends and reductions in infection rate in pre-intensive care
units (Bion et al., 2013). This suggested that success was due to concurrent and
preceding improvement efforts rather than the complex Matching Michigan intervention
itself (which involved technical and non-technical interventions to improve evidence
based practice, culture, and system, and the establishment of a national reporting
system).

Improvement science (also known as implementation science, quality improvement
science, translational research and more) is a relatively new field of research designed
to increase the rigour through which the quality of healthcare is improved. Again,
although definitions vary, improvement science broadly assesses ‘what works’ by
focussing on the scientific study of the methods, theories, and approaches that enable
quality improvement work to be undertaken well (The Health Foundation, 2011b). The
applied nature of improvement science ensures that practical solutions are sought for



real life contexts while being effective and generalisable to a wider audience (Marshall
et al., 2013; The Health Foundation, 2011b). Taking an improvement science
perspective, this thesis aims to conduct robust research on a relatively new approach
to quality improvement within healthcare — the ‘positive deviance’ approach.

1.4 Reframing patient safety

Considering the enduring problems and limited improvements that healthcare
organisations have made in delivering high quality, safe patient care, it is widely
recognised that a new approach or perspective is required (Bisoghano & Schummers,
2014; Hollnagel, Braithwaite, & Wears, 2013b; Vincent & Amalberti, 2016). Patient
safety had traditionally been defined and measured by its absence — the absence of
error or harm, unwanted outcomes, or unacceptable levels of risk. Errors are identified,
causes and explanations are sought, and barriers are implemented to prevent them
from happening again. Although around 10% of hospitalised patients are harmed
(Vincent et al., 2008) with slightly lower rates reported in primary care (Gaal et al.,
2011), we must acknowledge that for the majority of the time things go right within
healthcare much more frequently than they go wrong.

Habituation offers one explanation as to why we focus on errors and harm within
healthcare (Hollnagel, 2013; Thompson & Spencer, 1966). To filter the large amount of
sensory information within our environments we stop attending to actions and their
outcomes as soon as they become common place. We attend to errors as they are
relatively uncommon, however, we don’t notice the everyday activities that are
regularly successful (Hollnagel, 2013). This drive to look for error within healthcare is
also reinforced by regulators, systems (e.g. incident reporting), and the methods used
to understand them (e.g. root cause analysis). Cause and effect relationships are
traditionally used to explain error, however, this binary view of incidents suggests that
things either succeed when everything goes to plan, or fail when something causes an
unacceptable outcome (Hollnagel, Wears, & Braithwaite, 2015). This view assumes
that safety can be maintained by blocking this transition to failure and so compliance is
promoted (e.g. to policies and protocols) in order to reduce performance variability
(Hollnagel et al., 2015).

This reactive ‘find and fix’ approach to safety management, known as Safety-I
(Hollnagel et al., 2015), tells us nothing about the presence of safety. Over recent
years healthcare systems have become increasingly intractable with an ever tighter
coupling of multiple interdependent technologies, systems, and environments
(Hollnagel, 2010). However, the Safety-l perspective, which has had limited success,
assumes that these systems are linear and tractable.



In contrast to this, an alternative approach — known as Safety-1l — focuses on what
goes right and can be defined as ‘the ability to succeed under varying conditions so
that the number of intended and acceptable outcomes (i.e. everyday activities) is as
high as possible’ (Hollnagel, 2013). Resilience is considered to be the intrinsic ability
to adjust prior to, during, or following changes and disturbances in order to sustain the
required performance under expected and unexpected conditions (Hollnagel,
Braithwaite, & Wears, 2013a). Safety-1l assumes that healthcare systems work
because the people within them adjust what they are doing to overcome the conditions
that they work in and to maintain safety. Rather than seeking to identify a new causal
mechanism for error, things are considered to go wrong for the same reasons that they
succeed. Actions that lead to error are likely to have been completed successfully
many times before and so variations in everyday performance should be
acknowledged, monitored, and controlled rather than eliminated (Hollnagel, 2013).

Safety-Il provides a proactive approach to safety management. Adjustments are
made before errors happen to prevent or minimise their consequences (Hollnagel,
Braithwaite, et al., 2013b). While it is neither possible nor appropriate to completely
move away from a Safety-1 perspective, the current lack of progress and increasing
complexity of healthcare organisations indicates that an alternative approach is also
required.

1.5 The positive deviance approach

In line with this Safety-Il perspective, positive deviance offers an asset based
approach to quality improvement (Lawton, Taylor, Clay-Williams, & Braithwaite, 2014).
It aims to identify and learn from those who consistently demonstrate exceptional
performance on an outcome of interest. The approach is built on the premise that
solutions to problems already exist within communities. Certain individuals, teams, or
organisations — positive deviants — identify these solutions and succeed despite facing
the same constraints as others in their community (Marsh, Schroeder, Dearden,
Sternin, & Sternin, 2004). Their uncommon yet beneficial behaviours enable them to
overcome the problem and succeed on the outcome of interest. In other words, the
positive deviants possess a certain wisdom or tacit knowledge that can be generalised
to others (Marsh et al., 2004).

In contrast to many of the traditional quality improvement approaches, which utilise
external experts and top down interventions, the positive deviance approach seeks to
identify solutions from within (Schooley & Morales, 2007). The behaviours and
strategies that facilitate success are already practised by the positive deviants and so



they are likely to be affordable to implement, sustainable over time, and acceptable to
others in the community (Marsh & Schroeder, 2002).

Originating within international public health to modify dietary practices in deprived
populations (Wishik & Van Der Vynckt, 1976), the positive deviance approach has
been used to address a humber of intractable, complex health problems including
female genital mutilation (Masterson & Swanson, 2000), weight control (Stuckey et al.,
2011), and infection avoidance in drug users (Friedman, Mateu-Gelabert, Sandoval,
Hagan, & Jarlais, 2008). It has also been used in a number of other sectors such as
business (Pascale & Sternin, 2005) and education (Brock & Grady, 2011; Docherty,
2013).

The most renowned application of positive deviance addressed the issue of
reducing childhood malnutrition. In the early 1990s two researchers, Jerry and
Monigue Sternin, together with the Save the Children charity, were tasked to reduce
childhood malnutrition within rural Vietham. Knowing that many previous interventions
had failed and that the approach had previously been successful in reducing this
problem (Zeitlin et al., 1990), the Sternins applied the positive deviance approach.
They sought to identify families within the rural villages who, despite facing extremely
impoverished circumstances, managed to raise well-nourished children (Lindberg,
Norstrand, Munger, DeMarsico, & Buscell, 2009; Sparks, 2004; Sternin & Choo, 2000).
By exploring the behaviours of these positively deviant families, the Sternins found that
these mothers were adding small shrimps, crabs, and sweet potato greens to their
children’s meals. Although these foods were readily available within the local
environment they were traditionally considered to be inappropriate for children to eat.
In addition, children were fed three or four times a day rather than twice, and family
members washed their hands prior to meals (Lindberg et al., 2009; Sparks, 2004;
Sternin & Choo, 2000). The Sternins recognised that simply educating the other
villagers about these behaviours was unlikely to lead to lasting behaviour change,
therefore, villagers were invited to learn and practise the new behaviours alongside the
positive deviants. In the positive deviance programmes that ensued, spreading these
behaviours to others led to a 74% decrease in childhood malnutrition (Marsh et al.,
2004).

1.6 How is the positive deviance approach applied?

A number of different processes have been proposed to support the implementation
of the positive deviance approach primarily within public health settings. The Positive
Deviance Initiative (2010), which aims to expand and enhance the use of positive
deviance in communities worldwide, suggests a four stage process with two additional



steps that should be completed beforehand. Variations of this ‘4Ds process’ include:
Define the problem and what a successful solution/outcome would look like; Determine
the presence of positive deviants; Discover the uncommon but successful strategies
that positive deviants use to succeed; and Design an intervention which allows others
in the community to practise the new behaviours. Following this, some processes also
monitor and evaluate the intervention’s effectiveness and/or scale up its dissemination
to wider communities (Sparks, 2004; The Positive Deviance Initiative, 2010).

When addressing the problem of childhood malnutrition, positive deviance has often
been combined with ‘hearth’ education sessions (Nutrition Working Group: Child
Survival Collaborations and Resources Group - CORE, 2002; Sternin, Sternin, &
Marsh, 1998). Hearth sessions are group meetings held within community members’
homes which provide an opportunity for the positive deviants to teach others the
behaviours that lead to exceptional outcomes. CORE and Save the Children have
published two different processes containing multiple stages which detail how to apply
the positive deviance/hearth approach (CORE, 2002; Sternin et al., 1998). In contrast
to these, Pascale and Sternin (2005) have proposed a six stage process for
generating organisational change through positive deviance within a business context.

Many of the processes described above share commonalities in the key steps that
they take. However, they have predominantly been designed for use in rural
community settings, often within developing countries. Bradley et al. (2009), on the
other hand, have proposed a four stage process for specific application of the positive
deviance approach within healthcare organisations (Figure 1.1). Stage 1 involves
identifying positive deviants who consistently demonstrate exceptional
outperformance. Concrete, widely endorsed, and accessible performance measures
(typically those that are routinely collected and publicly available) are used to assess
the performance of individuals, teams, or organisations within a community. Stage 2
employs open ended, qualitative methods to explore the specific practices that positive
deviants use to succeed and the broader contexts within which they operate. These
enquiries enable hypotheses to be generated about potential positively deviant
success strategies. Stage 3 statistically tests these hypotheses in larger,
representative samples of the community to assess whether they are truly associated
with exceptional outcomes. Finally, stage 4 uses members of the community and key
stakeholders to help disseminate the positively deviant strategies to others. Despite
the Bradley et al. (2009) process, there is currently very little guidance or evidence
regarding the best and most effective way to apply the positive deviance approach
within a healthcare setting (Rose & McCullough, 2016).



Stage 1:
Use routinely collected data to identify ‘positive deviants’, i.e., organisations,
teams, or individuals that consistently demonstrate exceptionally high
performance in an area of interest.

\

Stage 2:
Using qualitative methods to study the positive deviants in depth and generate
hypotheses about practices that allow them to achieve top performance.

/
4 v N
Stage 3:
Test these hypotheses statistically in larger, representative samples of the
community.
. T J
~
Stage 4:
Work in partnership with key stakeholders including potential adopters to
disseminate the evidence about newly characterised best practices.
J/

Figure 1.1 The positive deviance process for healthcare - adapted from Bradley
et al. (2009)

1.6.1 Why might it be beneficial to apply the positive deviance
approach within healthcare organisations?

As highlighted above, the positive deviance approach has increasingly, although
sporadically, been implemented within healthcare settings. It can be used to identify
and learn from exceptional performers at an individual, team, or organisational level
(Lawton et al., 2014), and a number of applications have demonstrated its efficacy
through improved patient outcomes.

Marra et al. (2010) applied the positive deviance approach to improving hand
hygiene within a US hospital step down unit (similar to a high dependency unit in the
NHS). A randomised control trial was conducted within two similar units. Within the
intervention unit, nurse managers identified positively deviant healthcare workers who
were good at performing hand hygiene and wanted to improve further. The positive
deviants developed a number of ideas to improve, identified additional positive
deviants, and stimulated others to comply with hand hygiene. After three months of the
positive deviance intervention there was a statistically significant, two fold increase in
the number of hand hygiene episodes. Subsequently, after applying the intervention to
the control unit, an increase in hand hygiene episodes was associated with a decrease
in healthcare associated infections. These effects were sustained for one year post



intervention and the results were replicated in multiple inpatient settings (Marra et al.,
2011; Marra et al., 2013).

Also within secondary care, Bradley and colleagues have applied all four stages of
the positive deviance approach to improve adherence to an acute myocardial
infarction (AMI) guideline (Bradley et al., 2009; Cherlin et al., 2013; Curry et al., 2011;
Krumholz, Curry, & Bradley, 2011; Landman et al., 2013). Between 2004 to 2005 less
than 50% of AMI patients met the national guideline to receive appropriate treatment
within 90 minutes of arriving at hospital (previously known as the ‘door-to-balloon
time’). Little improvement on this guideline had been made over previous years yet
certain hospitals were able to meet it. Over a three year period the positive deviance
approach was applied. Positively deviant hospitals were identified using national
registry data and factors that facilitated success were explored. Those factors that
statistically improved outcomes were disseminated through a public campaign and by
2008 guideline adherence had risen by 25%, which in turn had increased patient
survival.

Although there are no published applications of positive deviance that report on all
four stages of the approach within a western primary healthcare organisation (i.e.
tested and disseminated the positively deviant strategies), the approach does seem to
have potential within this setting. In the US Gabbay et al. (2013) identified five primary
care practices with the greatest improvement in diabetes care. Compared to those with
the least improvement the positively deviant practices had: greater structural capacity
in relation to electronic health records and financial systems and processes;
leadership which provided a shared vision and engaged others in the change process;
a sense of collective team working; and the use of progress monitoring and feedback.

The current environment of economic austerity coupled with an aging population
and increasing comorbidities provides a compelling case for using the positive
deviance approach. Many quality improvement initiatives seek costly, top down
solutions from healthcare managers or ‘expert’ outsiders. Staff do not always consider
the chosen solutions to be the right ones, nor are they always effective in the
environments where they are implemented (Dixon-Woods, McNicol, & Martin, 2012).
The positive deviance approach is built on the premise that solutions already exist
within communities and that positive deviants succeed despite facing the same
constraints as others (Marsh & Schroeder, 2002). As success strategies are already
used by positive deviants they should require limited or no additional resources and so
should be affordable to implement. Furthermore, the solutions should be acceptable to
others within the wider community as they are generated by peers on the front line.

Some quality improvement initiatives also have to overcome ‘projectness’ in order
to sustain and embed improvement (Dixon-Woods, McNicol, et al., 2012). Positively



10

deviant solutions, however, are likely to be sustainable over time as they are internally
generated and so resources (e.g. time, research staff, additional monitoring etc.) are
not removed on completion of an intervention. Positive deviance therefore provides an
empowering rather than dependency-creating method for improvement (Walker,
Sterling, Hoke, & Dearden, 2007). This is likely to increase the probability of others
adopting the positively deviant strategies in other similar healthcare organisations or
teams.

As demonstrated above, the positive deviance approach has potential to overcome
a range of different intractable problems and to be an effective quality improvement
approach within healthcare organisations. It is well recognised that the greatest
opportunity to improve patient outcomes is likely to come from a better understanding
of how to deliver existing treatments and therapies more effectively rather than from
developing new ones (Pronovost, Nolan, Zeger, Miller, & Rubin, 2004). Positive
deviants are organisations, teams and/or individuals who are already doing this.

1.6.2 What are the challenges to applying the positive deviance
approach within healthcare organisations?

Although it has been demonstrated that the positive deviance approach has the
potential to improve the quality and safety of healthcare, there is limited guidance on
how to implement each stage of the Bradley et al. (2009) process, and little evidence
on the most effective methods to use at each stage (Lawton et al., 2014; Rose &
McCullough, 2016; Schooley & Morales, 2007). A key challenge to implementing the
positive deviance approach is the current orientation towards a Safety-1 perspective.
The focus on negative outcomes (e.g. through incident reporting systems and
regulation) makes it difficult to define, let alone identify, those who demonstrate
positive safety outcomes and behaviours (Lawton et al., 2014). As such, it is important
to empirically assess whether we can identify and explore positive deviance within
healthcare settings such as the NHS.

Many healthcare applications of the positive deviance approach have focused on
improving specific outcomes or processes of care, for example, Bradley et al. (2009)
assessed performance on a national AMI guideline and Marra et al. (2010) explored
hand hygiene compliance. However, only addressing specific problems or aspects of
patient care such as this can lead to a fragmented approach to improvement (Sutcliffe,
Paine, & Pronovost, 2016). Narrow interventions do not address the wider problem
and may create unintended consequences in other areas of care due to the extremely
complex and integrated nature of healthcare systems. In one sense this could be seen
as covering the problem with a sticking plaster. The extent to which failings were
identified within the Mid Staffordshire NHS Foundation Trust suggested that a
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“fundamental culture change [was] needed” (Francis, 2013). If we can identify positive
deviants that demonstrate exceptional performance on a broad rather than narrow
outcome measure of quality or safety, there are likely to be some underlying or latent
factors associated with their success.

The process proposed by Bradley et al. (2009) provides guidance on how to apply
positive deviance at an organisational level. There is a longstanding interest in high
performing organisations as demonstrated by hospital league tables and ranking
systems. However, it is well known that performance varies substantially not only
between different healthcare organisations, but also within them (Taylor, Clay-
Williams, Hogden, Braithwaite, & Groene, 2015). Ultimately the performance of any
macro-system such as a healthcare organisation is based on the performance of the
units from which it is comprised (Nelson et al., 2001). Within healthcare organisations
these units, known as clinical microsystems, are the teams or groups of people that
deliver frontline patient care, for example, multidisciplinary ward or general practice
teams. Against this backdrop, this thesis assesses the positive deviance approach at
the level of the clinical team in order to try to unpick the latent factors that facilitate
exceptional performance.

1.7 Theoretical, methodological, and epistemological
perspective

The positive deviance approach is neither theoretically nor methodologically
underpinned. Its initial application within Vietnam was guided by a desire to improve
childhood malnutrition rather than to develop a robust and rigorous approach to
improvement (Saco, 2005). The methods have since been applied to a wide range of
problems and, as highlighted in section 1.6, a number of different processes have
been proposed. As this is a relatively novel approach within healthcare organisations
and there is a lack of empirical evidence for both the Bradley et al. (2009) process and
the methods used to implement it, the research reported in this thesis takes a
methodological rather than theoretical standpoint.

Positive deviance is a multi-method approach to improvement. Rigorous
gquantitative methods including statistical analyses should be used during stage 1 and
3 of the Bradley et al. (2009) process (see Figure 1.1), while qualitative methods are
fundamental to stage 2. Multi-method studies are defined in various ways and are
frequently confused with mixed-method designs (Teddlie & Tashakkori, 2003). Within
this thesis, multi-method designs are defined as qualitative and quantitative projects
which, on their own, are relatively complete but when put together address an overall
research programme (Morse, 2003). In contrast, mixed-method designs typically refer
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to the use of quantitative and qualitative research methods within a single study or to
answer a single research question (Johnson, Onwuegbuzie, & Turner, 2007).

There are a number of advantages to using multiple methods within health services
research. First, the use of both qualitative and quantitative methods can provide a
more comprehensive picture than either method alone (Morse, 2003). Mixed- or multi-
method study designs are guided by the research question rather than the methods,
therefore, constraints are removed as researchers can utilise the strengths of both
types of method (Johnson & Onwuegbuzie, 2004). Second, multi-method designs
enable a broader and more complex range of research questions to be addressed as
confines to a single epistemological stance are reduced (Johnson & Onwuegbuzie,
2004). The positive deviance approach not only aims to explore quantifiable practices
that positive deviants use to succeed (the what) but also the contextual factors that
facilitate this (the how). Third, stronger evidence is provided when qualitative and
gquantitative findings corroborate each other which can increase the generalisability of
the findings (Johnson & Onwuegbuzie, 2004). When disseminating positively deviant
strategies to the wider community, the statistical analyses of stage 3 are more likely to
engage frontline clinicians who tend to favour this form of evidence (Bradley et al.,
2009; Giacomini, Cook, & the Evidence-Based Medicine Working Group, 2000).

The positive deviance approach does not assert a particular epistemological or
ontological perspective. Quantitative and qualitative research are respectively aligned
to post-positivist (or positivist) and constructivist epistemologies, each with their own
views about how knowledge and truth is constructed (Creswell, 2009). Neither
perspective is fully suited to answering many health psychology questions. Health
occurs within a social and political landscape yet a post-positivist perspective
prioritises a single form of knowledge to be ‘true’, thus ignoring alternate ‘truths’
(Cornish & Gillespie, 2009). Conversely, we are morally obligated to take action to
alleviate health problems yet the wide range of truths associated with a constructionist
perspective make it challenging to recommend a particular course of action (Cornish &
Gillespie, 2009).

Pragmatism, the epistemological position taken within this thesis, straddles these
two perspectives. Pragmatism considers the practical application of knowledge to be
fundamental to meaning and truth (Dures, Rumsey, Morris, & Gleeson, 2011).
Pragmatists focus on the purpose and consequence of knowledge, the importance of
identifying solutions to problems, and the extent to which knowledge ‘works’ at the
time (Creswell, 2009; Dures et al., 2011). As pragmatism is not aligned to any single
philosophy or reality, researchers can draw on both qualitative and quantitative
assumptions to more fully understand a problem (Creswell, 2009). It is therefore well
suited to applied health research and is widely considered to provide a logic and
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epistemological justification for conducting mixed- or multi-method research (Johnson
et al., 2007).

The emerging discipline of Improvement Science is commonly considered to take a
pragmatic approach. Its work aims to be practical and useful to everyday local
problems, yet rigorous and credible to an academic audience in order to increase the
generalisability of findings (Marshall et al., 2013). This pragmatic, Improvement
Science lens was a guiding influence while designing the research studies that
underpin this thesis. Some previous applications of the positive deviance approach
have collected extensive and varied types of data. For example, Bradley et al. (2009)
conducted numerous in-depth site visits and a total of 122 individual interviews which
required extensive resources, skills, and time. If the positive deviance approach is to
become a useful quality improvement method that healthcare organisations and
clinical teams/networks can use on the front line, then the methods that are used to
apply it must be accessible to the population and feasible within the setting. While
acknowledging the benefits of using intensive methods (e.g. ethnography), the
research methods conducted as part of this thesis were chosen for pragmatic reasons
— to generate evidence regarding a practicable method for applying the positive
deviance process.

1.8 Thesis aims

This chapter has presented a broad literature review on the positive deviance
approach and its application within primary and secondary healthcare organisations to
improve the quality and safety of patient care. There remain a number of unanswered
questions which this thesis aims to address:

1. What methods have previously been used to apply the positive deviance
approach within healthcare organisations?
This thesis aims to further our understanding of how the positive deviance approach
has been applied within healthcare organisations to identify the strengths, limitations,
and gaps within the current literature.

2. Can positively deviant multidisciplinary ward teams be identified using routinely
collected safety data?
This thesis aims to further our understanding of whether positively deviant
multidisciplinary ward teams can be identified within the UK and whether other
perspectives of safety support their identification.
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3. How do positively deviant multidisciplinary ward teams deliver exceptionally
safe patient care?
This thesis aims to further our understanding of the cultures, behaviours, team
dynamics, and concrete strategies/tools that enable positively deviant ward teams to
deliver exceptionally safe patient care.

4. Can what underpins positively deviant success within multidisciplinary ward
teams be identified using limited time and resources?
This thesis aims to further our understanding about the pragmatic methods that can be
used to identify positively deviant strategies.

5. Is it feasible to apply the positive deviance approach in order to identify and
learn from positively deviant general practices that deliver exceptionally high
quality, evidence based care?

This thesis aims to further our understanding of whether it is feasible to identify
positively deviant general practices that deliver exceptionally high quality, evidence
based care and then explore the factors that underpin their success.

1.9 Thesis overview

To address the research questions outlined above, three substantive research
studies were conducted. The first was a systematic review to explore the methods
used within healthcare applications of the positive deviance approach (study 1). The
subsequent research applied stages 1 and 2 of the Bradley et al. (2009) process within
two different healthcare settings: acute NHS hospitals (studies 2 and 3) and general
practices (study 4). As this thesis is methodologically driven, the research studies were
a vehicle through which the lens of positive deviance could be applied.

Chapter 2 reports on study 1: ‘What methods are used to apply positive deviance
within healthcare organisations? A systematic review’ (thesis aim 1). A search strategy
was applied across seven electronic databases. The review included articles which
explicitly used the positive deviance approach within healthcare organisations and
reported peer reviewed, primary research. Reference list/citation searches were
conducted. Data extraction focused on methods used at each stage of the Bradley et
al. (2009) process and quality assessments were conducted. Narrative synthesis was
followed to assess: a) how the positive deviance approach had been defined; b) what
the quality of the existing literature was; ¢) what methods were used to apply the
approach; and d) the extent to which staff and patients were involved in these
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methods. Findings from this systematic review contributed towards the development of
the subsequent research studies.

Chapters 3 and 4 cover the second overarching research project which was
conducted within an acute NHS hospital setting. Chapter 3 reports on study 2 which
addressed stage 1 of the Bradley et al. (2009) process: ‘Can positively deviant elderly
medical wards be identified using routinely collected safety data?’ (thesis aim 2). This
chapter is split into three phases. Phase 1 explored the routinely collected data that
are available within the NHS and assessed their suitability for identifying positively
deviant multidisciplinary ward teams. Phase 2 tested a method for identifying positively
deviant elderly medical wards. NHS Safety Thermometer data were extracted for all
elderly medical wards within the Yorkshire and Humber region. Cross-sectional and
temporal analyses were conducted to identify positively deviant wards that were
considered to deliver exceptionally safe patient care (n=5). A sample of wards that
performed slightly above average on the NHS Safety Thermometer were also
identified as a group of matched comparators (n=5). During phase 3, primary data
were collected from staff and patients to assess their perceptions of safety on each of
the sampled wards. These other perceptions of safety were triangulated with the NHS
Safety Thermometer data to assess whether they supported the identification of
positively deviant ward teams.

Chapter 4 reports on study 3 which addressed stage 2 of the Bradley et al. (2009)
process: ‘An exploration of how positively deviant elderly medical wards deliver
exceptionally safe patient care’ (thesis aim 3 and 4). Multi-disciplinary staff focus
groups and researcher field notes were used to explore how exceptionally safe patient
care is delivered at ward level. Data from all wards were analysed thematically to
create a framework of abstract behaviours and concrete strategies that enabled high
performance. Differences between positively deviant and comparison wards were then
identified to generate hypotheses about the behaviours and strategies that facilitate
exceptionally safe patient care on positively deviant wards.

Chapter 5 describes study 4: ‘The feasibility of identifying and learning from
positively deviant general practices’ (thesis aim 5). Routinely collected data assessing
adherence to a range of different clinical recommendations were analysed to identify
positively deviant general practices that delivered exceptionally high quality, evidence
based care. Qualitative interviews and observation of practice team meetings were
conducted to explore how these multidisciplinary teams succeeded. The study
assessed the feasibility of applying the positive deviance approach within a general
practice setting using different methods to those that had been used in the secondary
care application (studies 2 and 3).
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The final chapter, chapter 6, presents a general discussion. It begins by recapping
the aims of the thesis and the research that was conducted to address them. Key
findings from studies 1 to 4 are summarised in relation to achieving these objectives. A
number of reflections about the positive deviance approach are made and the
limitations of the research are considered. Finally some directions for future research
and suggestions for practical implications are offered.
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Chapter 2

What methods are used to apply positive deviance within
healthcare organisations? A systematic review.

2.1 Chapter summary

This chapter reports on study 1 — a systematic review of healthcare applications of
the positive deviance approach. Peer reviewed articles that apply the positive
deviance approach within a healthcare setting were reviewed to explore: how the
positive deviance approach is defined; the quality of existing applications; and the
methods used within them. The results of this review are presented and discussed
alongside some implications and recommendations for researchers and clinicians who
wish to apply the positive deviance approach within healthcare organisations. Findings
have informed the design of subsequent research within this thesis.

2.2 Introduction

As discussed in the introductory chapter, the positive deviance approach originated
within the field of international public health (Wishik & Van Der Vynckt, 1976).
However, over recent years it has increasingly been used to address complex,
intractable problems within healthcare organisations (Lawton et al., 2014). An
increasing number of research and editorial articles have been published within the
peer reviewed and grey literature.

At the inception of this thesis only one systematic review on the positive deviance
approach had previously been conducted. Bisits Bullen (2011) assessed the
effectiveness of positive deviance in reducing childhood malnutrition when combined
with ‘hearth’ education sessions (nutrition education delivered to groups of mothers in
a community setting). Overall the included applications reported mixed results, but
where more rigorous study designs had been used there was some evidence for the
approach’s effectiveness — both in preventing and rehabilitating childhood malnutrition.
However, overall poor quality study designs limited the conclusions for many of the
included articles. Studies used pre- and post-test designs without controls, many did
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not report the reference standards that had been used to measure performance, nor
did they report the results of statistical and qualitative analyses.

Another non-systematic literature review has gathered information about how the
positive deviance approach has been applied to address other aspects of maternal-
child health that go beyond childhood malnutrition (Schooley & Morales, 2007). Overall
their review highlighted the need for a more in depth understanding of the
methodology in order to maximise the utility of the approach. Many studies did not test
the results of their positive deviance inquiries, and most focused on narrow health
outcomes (e.g. better child growth) without looking to more broadly assess the impact
of positive deviance on achieving overall behaviour change (Schooley & Morales,
2007). Finally this literature review highlighted the importance of involving the
community in applications of the positive deviance approach and of implementing it
using culturally/contextually appropriate methods (Schooley & Morales, 2007).
Although both of the reviews discussed above highlighted the methods that had been
used within previous applications of the positive deviance approach, the research
settings (rural villages and developing countries) and intractable problems that were
addressed (maternal/child nutrition and health) differed dramatically from delivering
exceptionally safe patient care within well-developed, complex healthcare
organisations.

2.2.1 Healthcare applications of positive deviance

During chapter 1 (section 1.6.1) some examples were presented of how the positive
deviance approach has been implemented within healthcare organisations. For
example, Marra and colleagues applied the approach to improve hand hygiene within
US hospital step down units (Marra et al., 2010; Marra et al., 2011; Marra et al., 2013),
while Bradley and colleagues sought to improve guideline adherence for the treatment
of patients with acute myocardial infarction (Bradley et al., 2012b; Cherlin et al., 2013;
Curry et al., 2011). Despite these successful applications, and the publication of the
Bradley et al. (2009) four stage process for implementing the positive deviance
approach within healthcare organisations, our understanding is currently limited as to
whether the approach is effective, and how each stage of the process should be
operationalised (Lawton et al., 2014).

Positive deviants appear to have been identified within healthcare using a number
of different methods, some of which may have lacked validity and/or reliability. For
example, Griffith et al. (2013) selected annual award winners as their positive
deviants. Furthermore, the extent to which each stage of the positive deviance process
is implemented may be limited, consequently hindering assessment of the approach’s
efficacy (Lawton et al., 2014). Kim, Heerey, and Kols (2008) explored how positively
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deviant nurses and patients effectively communicated family planning issues — stages
1 and 2 of the Bradley et al. (2009) process. However, they did not explain how they
would assess whether these behaviours improved outcomes or not and/or how they
would disseminate them to others. Kuhn (1970) proposes that as new disciplines
emerge they transition through a series of phases or paradigms whereby evidence is
generated and then conceptual breakthroughs are made. As such, it is important to
generate further evidence and assess where our knowledge gaps are in order to
develop the positive deviance approach and its application within healthcare
organisations. For this, it is necessary to take stock and review what has been done in
the past.

Ultimately, any application of the positive deviance approach aims to improve
performance on an outcome of interest, and as such a key question for the approach
is whether it effectively does this within healthcare settings. However, there have only
been sporadic applications of positive deviance within healthcare organisations and so
there is currently a lack of evidence to facilitate an effectiveness review. Studies have
been conducted in different types of healthcare setting and they have addressed
different problems and/or outcomes of care. As such the findings between studies are
not comparable. However, to help further develop the application of positive deviance
in healthcare settings, additional guidance is required to help identify and classify
positive deviants, select the methods used at each stage, involve frontline staff and
patients in the process, and effectively disseminate findings (Lawton et al., 2014).

2.2.2 Aims and research questions

The systematic review reported in this chapter synthesises applications of the
positive deviance approach within healthcare organisations to better characterise the
challenges faced, and to provide guidance for those implementing the approach.
Although this thesis predominantly focuses on improving patient safety, a broader lens
was taken during this study in order to maximise the learning from any application of
positive deviance which has sought to generate improvement within healthcare
organisations. The following questions were addressed:

How is positive deviance defined?
What study designs and methods are used at each stage of the positive
deviance process?
3. What is the quality of existing research?
To what extent are staff and patients involved in the approach?
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2.3 Methods

This systematic review adhered to the PRISMA statement (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) which is designed to support the
reporting of systematic reviews and meta-analyses (Moher, Liberati, Tetzlaff, Altman,
& The PRISMA Group, 2009). Details of how this study fulfils the statement are
outlined in Appendix 1. The protocol was also published on PROSPERO, an
international prospective register of systematic reviews (Baxter, Taylor, Kellar, &
Lawton, 2014).

2.3.1 Search strategy

The search was initially conducted in January 2014 and then updated in September
2014. The search term, ‘positive devian*, was used to identify articles relating to
positive deviance and positive deviants. A single search term was used in order to
identify articles that explicitly used the positive deviance approach. Search terms for
‘high performance’ and ‘positive outliers’ were excluded as they lacked specificity and
identified large numbers of irrelevant articles. Studies conducted within healthcare
organisations were selected for inclusion by hand. The search strategy was applied to
seven online databases: PsycINFO, MEDLINE, Web of Science, Cochrane Library,
Embase, CINAHL and Global Health Database. Time restrictions were excluded from
the search strategy to maximise the identification of all relevant literature. Appendix 2
provides details of the overall search strategy; the time periods covered within each
electronic database; and the full search strategy results.

2.3.2 Eligibility criteria and study selection

The Centre for Reviews and Dissemination (2009) recommend that the PICOS
criteria (population, intervention, comparison, outcome, and study design) are used to
frame review questions and refine inclusion criteria. Table 2.1 outlines the full inclusion
criteria for this review using the PICOS criteria. Eligible articles reported peer
reviewed, empirical research that had explicitly applied the positive deviance approach
within healthcare organisations.

Study selection was conducted in two stages by one researcher (RB) who met
regularly with second reviewers (RL, IK and NT) to discuss article eligibility. The first
stage involved the screening of study titles and abstracts and the second stage
involved a full text review. At both stages, 10% of randomly selected articles were
independently second reviewed by RL, IK, and NT (title and abstract review: n=83; full
text review: n=36). Inter-rater reliability was assessed using a Kappa statistic (Landis &
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Koch, 1977). Substantial agreement (k=0.64) existed between reviewers for the title

and abstract review, and strong agreement (k=0.87) existed for the full text review.

Discrepancies between reviewers were resolved either through a full text review or by

discussion. The reasons for excluding articles were recorded, and reference list and

citation searches were conducted for all included articles.

Table 2.1 Eligibility criteria for the inclusion of articles

PICOS

Details of eligibility

Population

Intervention

Comparison

Outcome

Study design

Conducted within and/or involving the contribution of healthcare
organisations (primary care, secondary care and national level
organisations).

Articles were excluded if the healthcare organisations were not
directly involved, for example if the sole focus was on patient
behaviours.

Explicit use of the ‘positive deviance’ approach, applied on its own
or within a complex intervention.

Positively deviant individuals or groups could be compared to any
other group or individual.

The positive deviance approach could be applied to address any
outcome, behaviour and/or quality improvement issue.

Peer reviewed reports of empirical research were included. Peer
reviewed editorials reporting the results of empirical research were
also included.

General editorials about the positive deviance approach, non-peer
reviewed articles, and grey literature were excluded. This provided
an additional level of quality control and reflected the underpinning
of healthcare within evidence based practice.

Articles were included regardless of their study design, date, or
country of origin. It was only possible to include studies published
in the English language due to limited resources.

2.3.3 Study quality assessment

As discussed in chapter 1, the positive deviance approach is conducted using both

guantitative and qualitative methods. However, tools used to assess the quality of
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research typically evaluate these study designs separately (Sirriyeh, Lawton, Gardner,
& Armitage, 2012). The Quality Assessment Tool for Studies with Diverse Designs
(QATSDD) is a validated tool which standardises the quality assessment of research
with heterogeneous study designs (Sirriyeh et al., 2012). Within this tool a total of 16
items are scored using four-point Likert scales; all of the items are relevant to mixed-
methods research, 14 items are relevant to qualitative research, and 14 items are
relevant to quantitative research. The tool includes guidance notes to reduce
subjectivity, and a study’s overall quality is expressed as a percentage. All articles that
were included in this systematic review were assessed using QATSDD. To ensure that
the tool was applied consistently, all reviewers assessed the same three articles and
compared their results. RB completed the remaining quality assessments and these
were second reviewed by RL, IK, and NT. Discrepancies were resolved by discussion
and articles were included regardless of outcomes.

2.3.4 Data extraction and synthesis

A data extraction form was created and then piloted to ensure effective and
consistent use. Data were extracted for the following broad areas (full details are
provided in Appendix 3):

1. General information on the positive deviance project including: the research
setting; the aims and objectives of the study; and the outcomes and/or
behaviours that were explored.

2. The definition of positive deviance that was used and details of which process
was followed.

3. The methods that were used to apply the positive deviance approach at each
stage of the Bradley et al. (2009) process. Due to similarities between many of
the different positive deviance processes (as discussed in section 1.6, chapter
1) all included studies were coded according to these four stages (identifying
positive deviants, generating hypotheses about how they succeed, testing the
hypotheses, and disseminating the positively deviant behaviours). The Bradley
et al. (2009) process was selected due to its relevance to healthcare. Extracted
data included information about the study designs, samples, methods or
data/procedures used, and the roles of staff, patients, and researchers within
the study.

Data were extracted by RB, second reviewed by RL, IK, or NT, and discrepancies
were resolved by discussion.

The heterogeneous study designs, settings, behaviours, and outcomes precluded a
meta-analysis or effectiveness review. Therefore, where relevant, Popay et al.’s
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guidance for narrative synthesis was followed (Arai et al., 2007; Centre for Reviews
and Dissemination, 2009; Popay et al., 2006). Their iterative framework is
complemented by tools and techniques which can be used to synthesise literature
(Popay et al., 2006). Initially a theory is developed of how, why, and for whom an
intervention works. This aspect of the synthesis is not always conducted, and for this
review it lacked relevance to the overall aims and heterogeneous articles. Groupings
and clusters, tabulation, vote counting, and thematic analysis were then used to
develop a preliminary synthesis. Relationships within the data were explored using
textual/qualitative case descriptions, and finally, the robustness of the synthesis was
assessed using critical reflections and validity assessments (Popay et al., 2006).

2.4 Results

The search strategy yielded 818 articles excluding duplicates. In total, 37 articles
were included, seven of which had been identified through reference list and citation
searches. The study selection process is documented in Figure 2.1. The 37 included
articles represented 22 distinct positive deviance projects as some articles reported
different elements or stages of an overall application of the approach. Articles were
primarily excluded from the review for not explicitly using the positive deviance
approach.

The key characteristics of included articles are outlined in Table 2.2. The positive
deviance approach was most frequently applied in North America, within secondary
care settings, and to address problems relating to healthcare associated infections
and/or hand hygiene. Other applications included nurse-patient communication within
Indonesian public clinics (Kim et al., 2008), clinical achievement within Pakistani
medical schools (Zaidi et al., 2012), and immunisation coverage across Africa
(Naimoli, Challa, Schneidman, & Kostermans, 2008).

A vote count highlighted that stages 1 and 2 of the Bradley et al. (2009) process
were most frequently addressed — identifying positive deviants and generating
hypotheses about how they succeed (Table 2.2). Hypotheses were rarely tested or
disseminated (stages 3 and 4). 73% of articles were published after 2011, and study
quality was predominantly low, ranging from 2.1% to 50.0%.
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g
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3
n .
332 articles excluded.
Primary reason for exclusion:
. Not positive deviance = 128
= ; ) Not healthcare = 88
% 362 fu”('jt?Xt alr'tl(':tl)?l's Not primary research = 93
o assessed for eligibility Not peer reviewed = 12
Not English language = 4
Duplicate record = 6
v Unable to find/access = 1
3 30 articles included
E 7 articles identified through
Q reference list and citation
- v searches

37 articles included

Figure 2.1 Flowchart summarising study selection

Most of the included applications focused on specific/narrow processes or
outcomes of care. For example, Kraschnewski, Sciamanna, Pollak, Stuckey, and
Sherwood (2013) explored the provision of weight loss advice for overweight patients,
while the studies by Marra and colleagues specifically sought to increase hand
hygiene compliance (Marra et al., 2010; Marra et al., 2011; Marra et al., 2013). Other
studies focused on learning from the 2009 H;N; vaccination campaign (Klaiman,
O'Connell, & Stoto, 2013; Klaiman, O'Connell, & Stoto, 2014) or tried to reduce
variation in anticoagulation control (Rose et al., 2012). Only three studies were
considered to address broader problems. In Pakistan, two thirds of all infant mortality
is related to neonatal mortality, therefore, Marsh et al. (2002) applied the positive
deviance approach to assess household new-born care practices. Among other things,
their broad inquiries assessed behaviours during pregnancy, labour and delivery;
immediate new-born care; routine care; and home care and care seeking. Naimoli et
al. (2008) sought to explore why some immunisations programmes were more
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successful than others in six sub-Saharan African countries. Although positive
deviants were identified using a specific measure (administration of the diphtheria-
pertussis-tetanus vaccine), this data provided a barometer for a country’s capacity to
successfully execute routine immunisation programmes and was a proxy for the
strength of a country’s health service delivery. Finally, Bradley et al. (2012a) sought to
explore why an intervention to improve the performance of primary healthcare units
had been effective in some units but less effective in others. The intervention had
taken a systems approach by targeting all patient populations and seeking to improve
the infrastructure of healthcare centres, their supply chains, human resource capacity,
systems for patient referrals, community health education, and set up new patient
services (e.g. HIV testing). These three studies provide examples of positive deviance
applications that have taken a much broader view. They have aimed to address
complex problems where performance is influenced by a wide range of factors.



Table 2.2 Key characteristics of positive deviance applications within healthcare organisations.

Included studies are organised by setting (primary care, secondary care and regional / national level provision). Rows represent included articles

(n=37). Rows grouped by colour (grey or white) represent unique positive deviance projects (n = 22).

Stages Quality Process
Author and year Location Healthcare setting Problem or issue addressed addressed:* assessment Context* used *
1 2 3 4 score
Primary Care
Why interventions to improve the quality,
Ethiopia, 4 Primary Health Care  access, and utilisation of primary healthcare in 0 :
el Ry el i) regions Units rural, low income settings may or may not be Vo S Sk g
effective.
Gabbay et al. (2013) USA, . Prlm.ary Care Varla.tlon in diabetes care across medical home Y Y N N 45.8% single Infer B
Pennsylvania Medical Homes practices.
Taliani, Bricker, . T . . . N
Adelman, Cronholm, and USA, _ Prlm.ary Care Variation in the definition and implementation Y Y N N 35.4% Single Inferg O
Pennsylvania Medical Homes of Care Manager roles.
Gabbay (2013)
Kim et al. (2008) Indonesia, East Public clinics Nurse_ - patient communication within a family Y Y N N 37 5% Single A
Java planning context.
Kraschnewski et al Primary care The provision of advice to obese and
' USA, national ary overweight adults on weight loss / setting Y Y N N 23.8% Single A
(2013) providers ;
weight-loss goals.
USA Los Community public Black mothers and women with low education
Ma and Magnus (2012) ' yp or socioeconomic status have lower initiationof Y Y N N 28.6% Single A
Angeles health ;
breastfeeding.
Marsh et al. (2002) Pakistan, Haripur ~ Primary care Infant mortality ratio. N Y 21.4% Single C
Rose et al. (2012) USA, national VA .antlcoa_gulatlon Substantial variation in anticoagulation control. N N 27.8% Single
clinics — primary care
Secondary Care
Abrahamson, Durham, Cancer care Clinical practice to manage psychosocial
Norton, and Anderson USA, Indiana P ge psy N Y N N 14.3% Single A

(2011a)

organisations

distress in cancer patients.



Stages Quality Process
Author and year Location Healthcare setting Problem or issue addressed addressed:* assessment Context* used *
1 2 3 4 score
Abrahamson et al. USA, Indiana Cancgr care Ql|n|cal practice to manage psychosocial N Y N N 14.3% Single A
(2011b) organisations distress in cancer patients.
Anzarut, Martens, and Inferred as Inferred as acute . . , 0 ,
Tredget (2011) Canada hospital Unsatisfactory plastic surgery journal clubs. N Y Y N 14.5% Single A
Variation in 30 day Risk Standardised Mortality
Curry et al. (2011) USA, national Acute hospitals Ratio (RSMR) for patients with acute Y Y N N 33.3% Single Infer B
myocardial infarction (AMI).
Variation in 30 day RSMR for patients with
Cherlin et al. (2013) USA, national Acute hospitals AMI. One third of deaths contributingtoRSMR Y Y N N 29.1% Single A
occur after discharge.
Bradley et al. (2012b) USA, national Acute hospitals le\a/lrllatlon in 30 day RSMR for patients with N N Y N 50.0% Single Infer B
Acute hospitals and Collaboration between hospital and emergency
Landman et al. (2013) USA, national P . services to reduce variability in RSMR for N Y N N 39.6% Single A N
emergency services . .
patients with AMI.
Griffith et al. (2013) USA., national I CENEEE DS T [GIATEED L g et Hl Y Y N N 143% Single A
organisations healthcare practises.
Children Infants with very low birth weights are at higher
Kennedy, Oakland, and USA. mid-west developmental risk of clinical problems. Premature infants who Y Y N N 21 4% single A
Shaw (1999) clinics grow well have better developmental
outcomes.
. : Medical centre
'(-2”(‘)‘12?9 and Schneider gz Maine (inclusing community MRSA infections. N Y N Y  167% Single D
hospital/tertiary care)
. Outpatient . .
Lindberg et al. (2013) USA, New Jersey . . Blood stream infections. Y Y N N 22.9% Complex A
haemodialysis centre
Outpatient . .
Downham et al. (2012) USA, New Jersey . . Blood stream infections. N 14.6% Complex A
haemodialysis centre
Marra et al. (2010) Brazil Hospital SDU Hand hygiene compliance. Y Y N N 27.1% Single A
Marra et al. (2011) Brazil Hospital SDU Hand hygiene compliance. Y Y N N 25.0% Single A



Stages Quality

Author and year Location Healthcare setting Problem or issue addressed addressed:* assessment Context* Purgggs*s
1 2 3 4 score
De MacEdo et al. (2012) Brazil, Sao Paulo  Hospital SDU Hand hygiene compliance. N Y N N 22.9% Single A
Brazil and Hospitals (1 ward, 8 . . 0 .
Marra et al. (2013) Thailand intensive care units) Hand hygiene compliance. N N Y N 31.3% Single A
Student achievement in preclinical written work
Zaidi et al. (2012) Pakistan Medical school often does not reflect achievement in clinical Y Y Y N 33.3% Single E
work.
Awad et al. (2009) USA, Houston 1 VAMC Incidence of MRSA surgical site infections. ? N Y 4.2% Complex F-a
Bonuel, Byers, and Gray- Increased incidence MRSA infection and - o
Becknell (2009) sty (el el MG inconsistent application of prevention methods. N N ) CEmEi3 A
Ellingson et al. (2011) USA, north east 1 VAMC Antimicrobial (.M.RSA) el L Y Y N N 8.3% Complex A
healthcare facilities.
: Patients with spinal cord injury are at higher
Evans et al. (2013) USA, national VAMCS (_Spmal Co risk of developing healthcare associated ? N N Y 4.2% Complex A
Injury Units) . .
infections such as MRSA.
Forsha and Richmond U.SA — U Acute, long term and  Reduction of healthcare associated s.aureus
Pittsburgh Health " : : : ' Y ? N ?2 8.3% Complex A
(2007) behavioural services infections such as MRSA.
care System
VAMCs (intensive . . : .
Jain et al. (2011) USA, national care/non-intensive ]Z‘i(ij"l:icet;on ol IR Mi2eiens I Se0iE e ? N N Y 4.2% Complex A
care units) ‘
Regional / National level / other
Awofeso, Irwin, and Australia, New Justice health : o 0
Forrest (2008) South Wales Services Smoking cessation in prisoners. Y Y N Y 6.3% Complex F-b
CHEE, SOl MEEE Canada, British Vancouver Island Provision of recommended / evidence based :
Macgregor, and X : ; . ; " Y Y N N 14.3% Single A
h Colombia Health Authority care for patients with chronic conditions.
Robinson (2006)
Klaiman et al. (2013) USA, 9 states Local Health Extensive local differences in the HIN1 Y Y N N 28.6% Multiple B

Departments vaccination campaign — focus on public clinics.

8¢



Stages Quality
Author and year Location Healthcare setting Problem or issue addressed addressed:* assessment Context*
1 2 3 4 score

Process
used *

Extensive local differences in the HIN1

Local Health vaccination campaign — focus on schoolbased Y Y N N 30.6% Multiple B

Klaiman et al. (2014) USA, 9 states

Departments vaccination distribution.
Sub Saharan . . o .
Naimoli et al. (2008) Arioae National health Substantial v_arlatlon in |mmun|sat|on coverage v N N 31.3% Complex A
. departments to reduce childhood mortality.
countries
Primary and secondary care
Tertiary/general Patient retention in antiretroviral treatment
Assefa et al. (2014) Ethiopia, national  hospitals and health programmes Y N N N 37.5% Single A
centres ’

Abbreviations: SDU = Step Down Unit; VA = Veterans Affairs; VAMC = Veterans Affairs Medical Centre

* Stages addressed - Stages from the Bradley et al. (2009) process for positive deviance: 1 = identifying positive deviants; 2 = generating
hypotheses about how positive deviants succeed; 3 = testing hypotheses; 4 = disseminating positively deviant strategies; Y = yes — the stage was
addressed; N = no — the stage was not addressed; ? = it was unclear whether stage had been addressed

* Context — context within which the positive deviance approach was applied: Single = positive deviance was the single method; Complex = positive
deviance used within a complex intervention; Multiple = multiple methods were used.

* Process used — the positive deviance process that was used within the article: A = no process explicitly stated; B = Bradley et al. (2009); C=5
Step PD cycle — not referenced; D = process discussed in Sternin and Choo (2000); E = 6Ds process references by Marsh et al. (2004); F = 4Ds
Process referencing a) Sparks (2004) and b) Lapping et al. (2002).
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2.4.1 Positive deviance definitions

Definitions of the positive deviance approach were thematically analysed to identify

four key themes (Table 2.3). Positive deviants were defined as high performers that

demonstrated different or uncommon behaviours. Community involvement was

considered integral to the approach and positively deviant behaviours were thought to

be sustainable and feasible within current resources.

Table 2.3 Key themes within healthcare definitions of positive deviance

Theme Description and examples
Positively Positive deviants succeed, find better solutions, and achieve better outcomes
deviant than others.
%rgi?/ﬁjsu:{s ‘This approach emphasizes in-depth qualitative study of organizations with
are hiah exceptionally high performance to understand the factors that contribute to
perforgr]ners their excellence.’ (Rose et al., 2012 p1542)
" ‘The positive deviance approach is a framework for identifying and learning
from top performers in a system’ (Klaiman et al., 2014 p64)
Positively Positive deviants follow uncommon or special practices and behaviours. Only
deviant a few studies explicitly define positively deviant behaviours as being ‘deviant’
groups or or going against cultural norms (Downham et al., 2012; Lindberg et al., 2013;
individuals Lindberg & Schneider, 2013).
g%g;g‘r?ﬂs ‘Positive deviance inquiries focus on individuals who behave differently from
y the rest of the community and, in so doing, succeed where others fail.” (Kim et
al., 2008 p1413)
‘The group that faces the problem determines the desired outcome; identifies
the most effective behaviours, resources, and actions; and searches for the
best solutions using unique strategies.’ (De MacEdo et al., 2012 p946)
The positive The positive deviance approach is driven by the community. Success is
deviance internally generated rather than externally imposed.
298;?3;2 S The positive deviance process is grounded on several beliefs. First, much of
uD’ the expertise and experience needed for change exist in the organization,
ap roach and second, change efforts are best led from within the institution by people
PP ' with first-hand knowledge of its work, history and norms, ... Third, expertise
within an organization is widely distributed, necessitating the engagement of
staff from various services, levels and roles.’ (Lindberg & Schneider, 2013
p234)
‘Since solutions originated from within, positive deviance is inherently a
culturally appropriate development approach.’” (Bonuel et al., 2009 p145)
Positively Positive deviants face similar challenges to others and succeed using existing
deviant resources.
solutions (Bt . : .
are Positive deviance is a behavioural change approach that assumes the
sustainable existence in any community of individuals who handle situations more
within effectively (positive deviants) than their peers, despite the similarities of
current problems and available resources. (De MacEdo et al., 2012 p946)
resources.  Positive deviance is an ‘assets-based’, four-stage approach that focuses on

using the resources already available among communities to promote
health.’(Awofeso et al., 2008 p72)
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2.4.2 Study design and methods
2.4.2.1 Stage 1 - ldentifying positive deviants

Positively deviant organisations, teams, and/or individuals were not explicitly
identified in two of the 22 distinct projects (Abrahamson et al., 2011a; Abrahamson et
al., 2011b; Anzarut et al., 2011). Instead, these articles explored success without prior
assessment or knowledge of performance levels, i.e. the applications appeared to start
at stage 2 of the Bradley et al. (2009) process. One of the positive deviance projects,
which was represented by six of the included articles, had been conducted within the
US Veterans Health Administration system. For some of these studies it was unclear
whether positive deviants had been identified or not (Awad et al., 2009; Bonuel et al.,
2009; Evans et al., 2013; Jain et al., 2011). Furthermore, in contrast to all the other
included articles, Lindberg and Schneider (2013) identified positively deviant
behaviours rather than individuals or groups.

Positive deviants were identified using quantitative methods in 13 projects — see
column 2 in Table 2.4 for details. To do this both single (Bradley et al., 2012a; Cherlin
et al., 2013; Curry et al., 2011, Griffith et al., 2013; Kraschnewski et al., 2013; Ma &
Magnus, 2012; Naimoli et al., 2008; Rose et al., 2012) and composite performance
measures were used (Assefa et al., 2014; Gabbay et al., 2013; Green et al., 2006;
Taliani et al., 2013; Zaidi et al., 2012). As suggested within the Bradley et al. (2009)
process, eight of these projects used routinely collected data to identify their positive
deviants, although, non-routine data such as case notes, nurse-patient consultations,
and national awards were also used in some of the studies (Griffith et al., 2013;
Kennedy et al., 1999; Kim et al., 2008; Zaidi et al., 2012). Positive deviants were also
identified in some studies using qualitative methods such as peer recommendation,
document analysis, observation, and mixed-method combinations of the above,
however, this happened far less frequently (see Table 2.4 for details).

Although the limited amount of detail that was included in the articles hindered our
assessment, positive deviants were most frequently identified as exceptionally
performing organisations or individuals. For example, at an organisational level a
number of studies identified high performing hospitals (Bradley et al., 2012a; Curry et
al., 2011), while at an individual level Kraschnewski et al. (2013) identified positively
deviant physicians and Kim et al. (2008) identified positively deviant nurses and
patients. The study by Green et al. (2006) was the only one to explicitly identify a
positively deviant team - a collaborative of primary care physicians.

Various characteristics were accounted for when identifying positive deviants.
Some studies attended to the context within which the positive deviants succeeded, for
example, by selecting positive deviants who succeeded in high risk or more
challenging settings (Klaiman et al., 2013; Klaiman et al., 2014; Marsh et al., 2002).
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This aligns with the premise of the approach — that positive deviants should succeed
despite facing the same constraints as others (Marsh et al., 2004). Other studies
ensured that positive deviants were selected to cover a number of relevant diverse
characteristics and confounding variables (Cherlin et al., 2013; Curry et al., 2011;
Gabbay et al., 2013; Ma & Magnus, 2012; Taliani et al., 2013), and some selected
positive deviants based on the convenience with which they could be sampled (Assefa
et al., 2014; Naimoli et al., 2008).

Many of the included articles provided limited or no detail about the criteria that
were used to distinguish positive deviants from others in the community (see column
3, Table 2.4). Typically performances were ranked from best to worst and positive
deviants were classified as those that demonstrated the highest performance or those
that fell among the highest performers within a community (Bradley et al., 2012a;
Cherlin et al., 2013; Curry et al., 2011; Gabbay et al., 2013; Griffith et al., 2013; Taliani
et al., 2013). For example, Gabbay et al. (2013) classified the top quintile (n=5) of
primary care medical homes as positive deviants while Rose et al. (2012) selected
three out of the top ten performing anticoagulation clinics within the Veterans’ Health
Administration system. The qualitative criteria that were used to distinguish positive
deviants included ambiguous descriptions of staff attitudes (Marra et al., 2010; Marra
et al., 2011) and more thorough descriptions of health status and behaviours, for
example, being a thriving new-born (Marsh et al., 2002). Although positive deviants
were typically classified by their extremely high performance, Zaidi et al. (2012)
identified 40% of their sample to be positively deviant. Nine of the included projects
assessed the performance of community members over time - commonly between one
and two years (Bradley et al., 2012a; Cherlin et al., 2013; Curry et al., 2011; Gabbay et
al., 2013; Kennedy et al., 1999; Kim et al., 2008; Kraschnewski et al., 2013; Naimoli et
al., 2008; Rose et al., 2012; Taliani et al., 2013; Zaidi et al., 2012). Therefore, for these
studies a positively deviant performance was classified as a consistent rather than one
off success (see column 4, Table 2.4).



Table 2.4 Study design and methods used to identify positive deviants and generate hypotheses about how they succeed — stages 1 and

2 of Bradley et al. (2009) process.

Included studies are organised by setting (primary care, secondary care and regional / national level provision). Rows represent included articles

(n=37). Rows grouped by colour (grey or white) represent unique positive deviance projects (n = 22).

Author and year

Stage 1 - Identifying positive deviants

Design and main
methods

Key criteria for positive
deviants

Time period positive
deviants assessed for

Stage 2 — Generating hypotheses

Design and methods

Comparison group

Primary Care

Bradley et al.
(2012a)
Gabbay et al.
(2013)

Taliani et al. (2013)

Kim et al. (2008)

Kraschnewski et al.
(2013)

Ma and Magnus
(2012)

Marsh et al. (2002)

Quant — routine data (3
measures)

Quant — routine data (3
measures)

Quant — routine data (3
measures)

Quant coding of nurse-
patient consultations

Quant — routine data

Quant — routine data

Qual — local community
meetings

Consistently higher
performance

Highest quintile of ranked
surgeries

Highest tertile of ranked
surgeries

Nurses — top 10% on one
measure; Patients — top
15% on two measures

Higher levels of weight
counselling. The group
provided half of all weight
counselling.

Unclear what data were
used in the analysis

Descriptions of health
status and behaviours

9 months

Improvement over 18
months

Improvement over 18
months

Nurses — average over
12 consultations;
Patients — single
consultations

1 year

None stated

None stated

Qual — 51 in depth interviews, 2
day site visits x 8 sites

Mixed methods — 2 surveys
given to staff, 55 interviews

Qual — 136 interviews

Mixed — 34 interviews, 6 focus
groups, minimal quant analysis
to compare PDs with peers who
did not communicate as
effectively.

Quant — routine and patient data

Quant — routine and patient data

Qual — 27 situational analysis
inquiries, 23 interviews, 4 focus
groups, 5 PD inquiries (unclear
what these were)

Most improved and consistently
lowest performers

Lowest quintile of ranked
surgeries

Everyone included but

hypotheses were developed by

comparing with low performers

In essence only PDs

Everyone included

Everyone included

Compared to results of a
situational analysis



Author and year

Stage 1 - Identifying positive deviants

Design and main
methods

Key criteria for positive
deviants

Time period positive
deviants assessed for

Stage 2 — Generating hypotheses

Design and methods

Comparison group

Quant — unclear whether

Selected 3 sites within the

Qual — 55 interviews,

Selected 3 sites within the

Rose et al. (2012) routine data top 10 2 years observation 4 hoqrs (x 6 sites), bottom 10
document analysis

Secondary Care

Abrahamson et al. Qual — 30 minute structured . .

(2011a) Stage not completed - - telephone interviews PDs not identified

Abrahamson et al. Qual — 30 minute structured . .

(2011b) Stage not completed - - telephone interviews PDs not identified

,(’-\zrz)zlalr)u et Stage not completed - - Quant — Survey PDs not identified

. . - Qual — 1-2 day site visits x 11 , L
— 0, 0,

Curry et al. (2011)  Quant — routine data Hospitals within top 5% 2 years sites, 158 interviews Hospitals within bottom 5%

Cherlin et al Qual — 1-2 day site visits x 11

(2013) ' Quant — routine data Hospitals within top 5% 3 years sites, 158 interviews (57 Hospitals within bottom 5%
interviews used for this analysis)

Bradley et al.

(2012b) Stage done elsewhere - - Stage done elsewhere -

Landman et al.
(2013)

Griffith et al. (2013)

Kennedy et al.
(1999)

Lindberg and
Schneider (2013)

Stage done elsewhere

Quant — national award

Quant — analysis of case
notes

Unclear if stage was
completed

Winners of an award

6 point eligibility criteria,
many of which do not infer
high performance

No criteria

None stated

18 months

None stated

Qual — 1-2 day site visits x 11

sites, 158 interviews (85

interviews used for this analysis)
Qual — document analysis (50

pages x 9 organisations)

Quant — quantitative analysis of

a case note review

Qual — orientation / PD training,
DADs / meetings every week,

site visits, document review

Hospitals within bottom 5%

PDs only

PDs only

PDs not identified

w
N



Author and year

Stage 1 - Identifying positive deviants

Design and main
methods

Key criteria for positive
deviants

Time period positive
deviants assessed for

Stage 2 — Generating hypotheses

Design and methods

Comparison group

Lindberg et al.
(2013)

Downham et al.
(2012)

Marra et al. (2010)

Marra et al. (2011)

De MacEdo et al.
(2012)

Marra et al. (2013)
Zaidi et al. (2012)

Awad et al. (2009)

Bonuel et al. (2009)

Ellingson et al.
(2011)

Evans et al. (2013)

Forsha and
Richmond (2007)

Jain et al. (2011)

Qual — DADs

Stage done elsewhere

Qual — peer
recommendation
Qual — peer
recommendation

Stage done elsewhere

Stage done elsewhere
Quant — non-routine data
(2 measures)

Mixed methods — unclear
- infer data and
observation / DADs
Unclear if stage was
completed

Unclear if stage was
completed

Mixed methods — appear
to use data and
observation

Unclear if stage was
completed but inferred
Unclear if stage was
completed

No criteria

Description of healthcare
workers attitudes

Description of healthcare
workers attitudes

Those who ranked well in
both measures

No criteria

Those making
“exceptional progress”

None stated

None stated

None stated

1.5 months

None stated

None stated

Mixed methods — DADs (unclear
how many), surveys, case study
including observation, site visits

and focus groups

Qual — DADs, ‘kick off’ sessions

Mixed — surveys, monitoring,
bimonthly DADs, PD training
Mixed — surveys, monitoring,
bimonthly DADs, PD training

Mixed methods — surveys,
monitoring, bi-monthly DADs

Stage done elsewhere
Qual — 20 interviews, 1 focus
group

Unclear but inferred — DADSs,
site visits

Unclear if stage was completed

Unclear if stage was completed

Unclear but inferred — DADs,
workshops, interviews with PD
consultants

Unclear if stage was completed

Unclear if stage was completed

Everyone included

Everyone included
Everyone included
Everyone included

Everyone included

PDs only

Everyone included

Everyone included

GE



Author and year

Stage 1 - Identifying positive deviants

Design and main
methods

Key criteria for positive
deviants

Time period positive
deviants assessed for

Stage 2 — Generating hypotheses

Design and methods

Comparison group

Regional / National level / other

Awofeso et al.
(2008)

Green et al. (2006)

Klaiman et al.
(2013)

Klaiman et al.
(2014)

Naimoli et al.
(2008)

Quant and qual data —
surveys, non-routine data,
observation

Quant — routine data (3
measures) but also aware
of high performance
through other methods
e.g. winning an award
Mixed methods—database
review, self-select and
peer recommendation
Mixed methods—database
review, self-select and
peer recommendation

Quant — routine data

No criteria

Unclear whether this was
based on data
improvements or winning
the award

No criteria

No criteria

Immunization coverage
history, populations size,
status of World Bank
support and feasibility of
data collection

None stated

Unclear — possibly 1
year

Assume 1 year (length
of the pandemic)

Assume 1 year (length
of the pandemic)

6 years

Unclear what methods used

Qual — interviews (quantified as
58000 words), 500 pages of
document analysis, 100 hours of
observation

Qual — 20 in depth interviews
(15 interviews used for this
analysis)

Qual — 20 in depth interviews
(13 interviews used for this
analysis)

Qual - Key informant interviews,
document review, case
narratives constructed with
participant involvement — all took
5-7 days in each site x 6 sites

PDs only

PDs only

PDs only

PDs only

Additional performance levels -
medium high, medium low, low,
those with exceptional
characteristics.

Primary and secondary care

Assefa et al. (2014)

Quant — routine data (3
measures)

Higher performance
compared to a reference

Unclear whether 1 or 2
years

Qual — 72 key informant
interviews, 1 focus group

Facilities with lower and
improved performance

Abbreviations: Quant = quantitative date; Qual = qualitative date, Mixed = mixed methods; PDs = positive deviants; DADs = Discovery and Action

Dialogues

o¢
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2.4.2.2 Stage 2 — Generating hypotheses about how positive deviants
succeed

Stage 2 of the Bradley et al. (2009) process was addressed in 29 articles
(Table 2.2). The majority of these studies used qualitative methods to explore how
their positive deviants had succeeded (see detail in Table 2.4). All but four of them
included individual interviews among their methods (Downham et al., 2012; Forsha &
Richmond, 2007; Griffith et al., 2013; Lindberg & Schneider, 2013), and ten articles
used focus groups or Discovery and Action Dialogues (DADs). These are facilitated
group conversations where positively deviant practices are identified and their
implementation is discussed (Lindberg & Schneider, 2013). Individual interviews and
focus groups/DADs were often combined with observation, site visits, and document
analysis.

Many of the studies included in this review used extensive resources to conduct
their qualitative enquiries, for example, the application of positive deviance by Cherlin
et al. (2013), Curry et al. (2011), and Landman et al. (2013) conducted 158 interviews
with 11 site visits lasting one or two days each. Only five projects used single or
comparably less intense qualitative methods (Abrahamson et al., 2011a; Abrahamson
et al., 2011b; Downham et al., 2012; Griffith et al., 2013; Klaiman et al., 2013; Klaiman
et al., 2014; Taliani et al., 2013). The positive deviance project reported by Klaiman et
al. (2013) and Klaiman et al. (2014) was conducted using 20 in-depth interviews to
explore successful implementation of vaccination clinics.

In contrast to most of the guidance on positive deviance, including the process by
Bradley et al. (2009), four projects conducted Stage 2 of the approach using
guantitative data e.g. routinely collected data and/or surveys (Anzarut et al., 2011;
Kennedy et al., 1999; Kraschnewski et al., 2013; Ma & Magnus, 2012). Mixed methods
were used in four additional projects typically by combining interviews, focus groups,
or DADs with surveys and routinely collected data (De MacEdo et al., 2012; Gabbay et
al., 2013; Kim et al., 2008; Lindberg et al., 2013; Marra et al., 2010; Marra et al.,
2011).

In total, twelve projects sampled a comparison group to assess how positive
deviants differed from others within the community (see detail in Table 2.4). The
composition of these comparators varied greatly. A discrete comparison group was
included in six of the projects. All of these projects included negative deviants — the
worst performers within a community — and three of them also sampled additional
comparators who displayed varying levels of performance. For example, Rose et al.
(2012) selected three comparison sites that fell within the bottom ten performers
(negative deviants only), while Assefa et al. (2014) sampled facilities that
demonstrated low and improving levels of performance. Interestingly, of the twelve
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projects that included some form of comparator group, six projects indiscriminately
included everyone in their study regardless of performance level. In total, seven
projects only sampled positive deviants during their qualitative inquires.

Whilst exploring how positive deviants succeed, six projects did not outline which
factors had been qualitatively assessed or explored (Awofeso et al., 2008; De MacEdo
et al., 2012; Ellingson et al., 2011; Forsha & Richmond, 2007; Kennedy et al., 1999;
Kraschnewski et al., 2013; Marra et al., 2010; Marra et al., 2011; Zaidi et al., 2012).
Furthermore, in order to classify the nature of positively deviant strategies within
healthcare organisations, this review had intended to assess whether positively
deviant success was associated with system, process or outcome level factors. To do
this RB had hoped to classify the positively deviant behaviours/strategies that had
been identified using the Systems Engineering Initiative for Patient Safety 2 model
(Holden et al., 2013). However, the lack of detail in the included articles about how
positive deviants achieved their success meant that it was not possible to do this.

2.4.2.3 Stage 3 — Testing positively deviant strategies

Stage 3 of the Bradley et al. (2009) process was conducted to a limited extent in
five studies (see Table 2.5). Surveys or quantitative data collection following an
intervention were the most commonly used methods, although Zaidi et al. (2012)
combined this with focus groups. Bradley et al. (2012b) were the only authors to truly
test positively deviant hypotheses within larger, more representative samples. They
scaled up from 11 to 533 hospitals using a web-based survey. Half of the studies did
not test hypotheses beyond the initial study site (Anzarut et al., 2011; Awad et al.,
2009; Zaidi et al., 2012).

2.4.2.4 Stage 4 — Disseminating positively deviant strategies

Dissemination of positively deviant success strategies — stage 4 of the Bradley et al.
(2009) process — was reported in six of the included articles (four unique positive
deviance projects — see Table 2.5). However, they lacked detail about how
interventions were designed and implemented (Awofeso et al., 2008; Lindberg &
Schneider, 2013). The most comprehensive account by Marsh et al. (2002) reviewed
the positively deviant findings at community meetings and created action plans to
address their high infant mortality ratios. Three studies (reporting the same unique
project) disseminated a MRSA prevention bundle but did not report how positive
deviance was applied, or what results were gained (Awad et al., 2009; Evans et al.,
2013; Jain et al., 2011). This was the only unique project within the review which had
articles that covered all four stages of the positive deviant process. The other projects
that disseminated findings (stage 4) did not conduct earlier stages of the process, for
example Marsh et al. (2002) and Lindberg and Schneider (2013) did not test the
positively deviant strategies in representative samples (stage 3).



Table 2.5 Study design and methods used to test positively deviant hypotheses and disseminate them to others — stages 3 and 4 of
Bradley et al. (2009) process.

Included studies are organised by setting (primary care, secondary care and regional / national level provision). Rows represent included articles.

Rows grouped by colour (grey or white) represent unique positive deviance projects.

Author and year

Stage 3 —testing hypotheses

Design and main method

Sample

Stage 4 — disseminating hypotheses

Design and main method

Intervention

Primary Care

Marsh et al. (2002)

Community feedback and action
planning meetings.

Meetings to review PD concept,
assess interest, review PD

findings and planned next steps.

Secondary Care
Anzarut et al. (2011)

Bradley et al.
(2012b)

Lindberg and
Schneider (2013)
Marra et al. (2013)

Zaidi et al. (2012)

Awad et al. (2009)

Bonuel et al. (2009)

Survey to assess whether intervention
components were associated with improved
satisfaction.

Cross-sectional, quantitative web based
survey. Assessed PD strategies from stage 2.

Evaluated a PD strategy for improving hand
hygiene compliance in multiple hospitals.

Trial to assess effectiveness of using a positive
deviance framework.

Quant assessment of a MRSA bundle which
included cultural transformation through PD —
no detail of what this included.

As above — reports experiences of 1 hospital.

Same sample as stage 2.

Randomly selected sample of
590 eligible US hospitals.

Scaled up from 1 hospital (2
units in stage 2) to 7 hospitals
(9 unit).

Intervention + control groups
— same sample as stage 2.

A single unit within a VA
medical centre.

A single VA hospital.

QI - 1 hospital. PD was part of a
hospital wide drive to reduce
antibiotic resistant bacteria.

MRSA bundle from stage 3 was
spread hospital wide (all units).

Unclear.

Same MRSA bundle as stage 3.

6€



Regional / National level / other
Unclear — spread within one

Awofeso et al. (2008) - B prison

Posters with PD statements.
Talks by PDs. Social marketing
techniques to ‘sell’ PD
behaviours.

Abbreviations: PD = positive deviance; QI = Quality Improvement; Quant = quantitative, VA = veterans affairs

ov
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2.4.3 Involvement of healthcare staff and patients

Textual, qualitative descriptions of the studies were used to explore whether
positive deviance projects were typically set up and conducted by staff and patients or
by external research teams. Healthcare staff were involved solely as participants for
interviews and focus groups, etc. in 18 of the included articles — for examples see
Gabbay et al. (2013), Abrahamson et al. (2011a), and Klaiman et al. (2013). Beyond
this, staff members were not integral to implementing the positive deviance approach
within these applications. Staff were not involved in choosing the problem, identifying
the positive deviants, or conducting the qualitative enquiries.

Some articles reported a small degree of staff involvement within their projects. This
was facilitated through designing materials (Bradley et al., 2012b), identifying positive
deviants (Cherlin et al., 2013; Landman et al., 2013; Marsh et al., 2002; Naimoli et al.,
2008), and consulting them on the success strategies that had been identified (Anzarut
et al., 2011; Zaidi et al., 2012). Frontline staff were integral throughout four unique
projects (12 articles) which used DADs to explore success (Bonuel et al., 2009; De
MacEdo et al., 2012; Downham et al., 2012; Ellingson et al., 2011; Evans et al., 2013;
Forsha & Richmond, 2007; Jain et al., 2011, Lindberg et al., 2013; Lindberg &
Schneider, 2013; Marra et al., 2010; Marra et al., 2011; Marra et al., 2013). However,
these articles lacked detail about how the DADs had been conducted, and they tended
to be of lower quality. This was particularly pertinent for the Veterans Affairs research
where quality assessment scores ranged from 2.1% to 8.3% (Awad et al., 2009;
Bonuel et al., 2009; Ellingson et al., 2011; Evans et al., 2013; Forsha & Richmond,
2007; Jain et al., 2011).

Patients were involved in two unique projects. One study identified and interviewed
positively deviant patients (Kim et al., 2008), while the other engaged patients in
identifying positively deviant solutions but did not explain how this was done (Ellingson
et al., 2011; Forsha & Richmond, 2007).

2.4.4 Quality assessment

Overall, the study quality of included articles was low ranging from 2.1% to 50.0%
with an average score of 23.3% (see Table 2.2). Some common concerns arose. Few
studies justified their sample size, data collection tools or their methods for analysis.
Detailed recruitment data were not provided, for example, studies using DADs did not
report the number of positive deviants and/or staff that had been involved (Awad et al.,
2009; Bonuel et al., 2009; De MacEdo et al., 2012; Downham et al., 2012; Ellingson et
al., 2011; Evans et al., 2013; Forsha & Richmond, 2007; Jain et al., 2011; Lindberg et
al., 2013; Lindberg & Schneider, 2013; Marra et al., 2010; Marra et al., 2011; Marra et
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al., 2013). At times, limited detail made it difficult to identify which stage or stages of
the positive deviance process had been conducted. This was especially pertinent for
stages 3 and 4 of the Bradley et al. (2009) process, and is exemplified by the Veterans
Affairs project. Here it was unclear how studies linked together, what methods had
been used to implement the approach, whether a specific process had been followed,
and, in most cases, what positively deviant strategies were identified (Awad et al.,
2009; Bonuel et al., 2009; Ellingson et al., 2011; Evans et al., 2013; Forsha &
Richmond, 2007; Jain et al., 2011).

Only a handful of studies used theory or frameworks to guide their qualitative
inquiry (Griffith et al., 2013; Klaiman et al., 2013; Klaiman et al., 2014; Lindberg &
Schneider, 2013), and the factors investigated through the interviews, focus groups
etc. were rarely justified. Finally, data collection procedures were inadequately
described in most articles which is concerning as limited guidance on the approach
currently exists (Lawton et al., 2014).

2.5 Discussion

This systematic review synthesised the methods used within healthcare
applications of the positive deviance approach. Although studies varied in their focus,
setting, and location, the positive deviance approach is frequently applied within
secondary care settings. This focus on acute care is common more widely within the
quality improvement literature (Alexander & Hearld, 2009).

2.5.1 Applications lack quality and detail

Using a validated tool, studies applying the positive deviance approach within
healthcare organisations were found to be low in quality; consideration and justification
for study designs and methods were frequently missing, and key details were omitted.
Interestingly, the previous systematic review by Bisits Bullen (2011) which assessed
the effectiveness of positive deviance and hearth education session on reducing
childhood malnutrition also highlighted the problem of incomplete reporting and poor
quality literature.

The multi-method nature of the positive deviance approach precludes the use of
Randomised Control Trials and purely quantitative designs which are typically coveted
within healthcare (Evans, 2003). In addition, researchers are yet to agree on universal
guality indicators and guidance for reporting qualitative methods (Garside, Pearson, &
Moxham, 2010). This may have contributed to the poor quality and lack of detail that
was observed within the included articles, although the problem is likely to have been
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compounded by limited guidance that exists on how to implement the approach
(Lawton et al., 2014). Consequently, we cannot conclude whether the limitations of the
included studies are due to their poor quality design and methods, insufficient
reporting, or inadequate guidance.

As seen more widely within the quality improvement literature (Alexander & Hearld,
2009), details were particularly lacking where the positive deviance approach had
been applied within complex interventions. Although it is often difficult to disentangle
the effects of multiple interventions, as a minimum, researchers should assess and
report whether the positive deviance approach has been implemented appropriately.

2.5.2 Defining positive deviance

The definitions of the positive deviance approach that were used within healthcare
applications shared similarities with each other and with those that have been used in
other industries and settings (Pascale & Sternin, 2005; Schooley & Morales, 2007).
Nevertheless, it is concerning the frequency with which limited or no definitions and/or
information about the processes used were reported. Detailed definitions and
explanations of how to implement the positive deviance approach are paramount due
to its novelty within healthcare organisations. An exemplar definition would fully
describe all aspects of the approach including its focus on exceptional performance,
the importance of community involvement, and the ability to succeed through different
or deviant behaviours while facing the same resource constraints as others.
Information about the process that has been followed must also be provided, whether
this be the Bradley et al. (2009) process or one that has been adapted from another
field. Without this information, the ability to critically assess the literature and build on
previous shortcomings is limited. If researchers wish to understand the effectiveness
of improvement approaches, then precise definitions, categorisation, and
operationalization is required (Alexander & Hearld, 2009).

Further exploration of how to define positively ‘deviant’ strategies and behaviours
within healthcare organisations is warranted. Positive deviants - whether they be
individuals, teams, or organisations - can be defined and identified in four different
ways: statistically by those that differ from the average; based on their extreme
conformity to norms, through others’ reactions to the behaviours of positive deviants,
or by a departure from the norms (Spreitzer & Sonenshein, 2004). This final definition
is considered most relevant to the positive deviance approach. However, within
healthcare there may be implications to the definitions that are used. For example,
despite an individual's honourable intentions, deviating from the normal clinical
guidelines could result in the loss of professional registration. Within this review, the
limited amount of detail that was contained within the included articles hindered
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assessments of whether positive deviants succeed through truly ‘deviant’ or different
behaviours or whether they simply did better than others along a continuum of
performance. If success is achieved through non-deviant means then one might
guestion whether the positive deviance approach is truly being applied. Instead, we
may just be learning from high performers (Nelson et al., 2001) or those who
demonstrate high levels of resilience (Hollnagel, Braithwaite, et al., 2013Db). In these
circumstances the positive deviance approach might therefore be better served by a
more appropriate title.

2.5.3 Study design and methods used

Healthcare applications of the approach focused on the first two stages of the
positive deviance process and used quantitative and qualitative methods as suggested
by Bradley et al. (2009). Despite this, various concerns arose from the study designs
and methods that were chosen. Some studies did not clarify who the positive deviants
were and how they had been identified, if indeed, they had been identified at all. The
criteria used to distinguish positive deviants often appeared arbitrary and cut-off points
were not justified, i.e. it was unclear which individuals, teams, or organisations were
and were not classified as positively deviant. Vague definitions of the approach
compound this problem, making it difficult to generate criteria and thus identify positive
deviants. In addition, the lack of comparison group within included articles restricted
assessments of whether the positively deviant success strategies were unique to
positive deviants or in fact, common across everyone within the community.

Theory and/or frameworks were rarely used to guide and direct explorations of
positively deviant behaviours. Consequently, we cannot conclude whether the factors
influencing performance have been comprehensively assessed or whether success
was achieved through unobserved or unmeasured behaviours (Michie & Prestwich,
2010). Theory can also help to structure literature and, in the future, would facilitate
comparisons between studies of a similar nature (Michie & Prestwich, 2010).

The 3™ and 4™ stages of the positive deviance process were rarely conducted, or
even acknowledged as subsequent steps within included articles. The novelty of the
literature field within healthcare organisations may mean that this research is ongoing
and will subsequently be published. Alternatively, the resources required to ‘scale up’
projects may have reduced the feasibility of conducting these stages. Where stages 3
and 4 have been conducted, more rigorous designs and methods should have been
used. Bradley et al. (2012b) report the most comprehensive test of positively deviant
strategies (stage 3) — a cross-sectional survey was completed by 537 acute care
hospitals in the United States to test their associations with risk-standardized mortality
rates following acute myocardial infarction. Although this study was very robust, future
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research should attempt to assess causal relationships between positively deviant
strategies and the outcomes of interest, not just their correlations (Alexander & Hearld,
2011). More research addressing these stages is required to evaluate the
effectiveness of the approach in improving patient outcomes. Research is also
required to understand the mechanisms and/or theories of change which underpin
improvements that are generated through the positive deviance approach.

2.5.4 The narrow focus of positive deviance applications

Findings from this review highlighted that many previous healthcare applications of
the positive deviance approach have focused on narrow or specific outcomes and
processes of care. Few of the included studies focused on broader outcomes of care,
and none of those that had the broadest scopes were conducted within a western
healthcare setting (Marsh et al. (2002) assessed household new-born care practices in
Pakistan; Naimoli et al. (2008) explored immunisations programmes within six sub-
Saharan African countries; and Bradley et al. (2012a) assessed the performance of
primary healthcare units in Ethiopia).

The dearth of broad applications of the positive deviance approach within western
healthcare settings represents a significant gap in the literature and a departure from
the widely accepted ‘systems approach’ to safety management (Reason, 2000). In
contrast to primarily focusing on the unsafe actions of individual clinicians (that are
caused by factors such as inattention, carelessness, forgetfulness), the systems
approach recognises that individuals are fallible and that errors occur even within
teams and organisations that perform exceptionally well (Reason, 2000). This
approach places greater focus on understanding how pre-existing, or latent factors
within the system (e.g. the work place and organisation) can lead to active failures by
clinicians on the frontline (Vincent, Taylor-Adams, & Stanhope, 1998). Reason’s
(1995) Organisational Accident Model was developed to explain the cause of
accidents within complex industrial systems and has been adapted to healthcare
settings. Medical error results from a sequence of events that begin, not with an
individual clinician, but rather with organisational or external processes and decisions
(e.g. decisions made about policy, regulation, planning, and forecasting). These
decisions manifest themselves within the local working conditions of a hospital ward or
general practice and promote the occurrence of error (Reason, 1995).

A framework by Vincent et al. (1998), which was derived from the Organisational
Accident Model (Reason, 1995), identifies some of the ‘upstream’ or latent factors that
influence clinical practice and can contribute to error and harm. These factors relate to
the task, the multidisciplinary team, the working environment, organisational and
management factors, and even the institutional context e.g. regulation, payment and
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professional training institutions (Shortell & Singer, 2008; Vincent et al., 1998). If one
accepts this conventional thinking about safety, then the latent factors that contribute
to patient falls (e.g. poor staffing and communication) may well be the same factors
that contribute to pressure ulcers, infections, and other safety incidents.

It has been proposed that the limited success of previous patient safety initiatives
may result from narrowly defined problems, solutions that only address specific
circumstances (Shortell & Singer, 2008), and interventions that only target specific
causes of error e.g. by delivering staff training or rewriting protocols (Vincent et al.,
1998). Although it may be easier to address narrow and specific problems rather than
to create widespread organisational change (Pronovost & Goeschel, 2010), solutions
that are designed to address specific problems are likely to create different problems
elsewhere (Shortell & Singer, 2008). As such, it may be necessary to take a broader
approach to safety management which focuses on the upstream, latent factors that
result in various different types of error. This review highlights that little is currently
known about whether the positive deviance approach can be applied within a western
healthcare setting to address broader issues of quality and safety. If we can identify
positive deviants that succeed across broad outcomes of care, there are likely to be
some underlying, latent factors that facilitate their success (Reason, 1995, 2000).

2.5.5 Community involvement

Top down, complex interventions are often reported to have short-lived, modest or
negligible effects, and these are frequently attributed to differing contexts and
inadequate community involvement (Hawe, 2015; Hawe, Shiell, & Riley, 2009). In
principle, positive deviance provides a bottom up approach which involves healthcare
staff throughout the process. It identifies context specific behaviours that have already
been used to succeed. However, this review observed very little community
involvement, a finding that was replicated within the previous systematic review on
childhood malnutrition (Bisits Bullen, 2011). Engaging staff more broadly in quality
improvement projects is known to be difficult (Dixon-Woods, McNicol, et al., 2012),
therefore, applying the positive deviance approach within complex and demanding
healthcare organisations is likely to present challenges that may not have been faced
when applying the approach in other settings. Research must identify practical, yet
robust methods to facilitate staff involvement and should explore the level of
community involvement that is required to maximise outcomes.
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2.5.6 Relationships between quality, methods, and involvement

Two polarised observations about how the positive deviance approach had been
implemented in healthcare organisations emerged through this review. Studies that
intensively involved healthcare staff commonly used word of mouth/observation and
DADs to conduct stages 1 and 2 of the Bradley et al. (2009) process. Typically, these
studies were of lower quality, predominantly due to a lack of detail reported in the
published articles. In contrast, the higher quality studies were typically conducted by
external research teams who used extensive methods and resources to implement the
approach. There was minimal staff involvement in these studies - other than being
included as participants.

Quality improvement approaches need to be practical enough for clinicians to
implement on the frontline. If positive deviance is to become a useful approach for
improving quality within healthcare organisations, it requires feasible and efficient
methods which maintain rigour and quality whilst effectively involving staff and
patients. Within the current literature this balance is yet to be struck.

2.5.7 Review limitations

The limitations of this review should be considered alongside its findings. Despite
an inclusive search strategy, relevant articles may not have been identified. Articles
that did not explicitly stated that the positive deviance approach had been applied will
have been excluded from the review. Publication lags may also have biased the
amount of research that was available for stages 3 and 4 of the Bradley et al. (2009)
process. Excluding grey literature and non-peer reviewed articles may have
overestimated the quality of the literature field. These factors however support our
findings that the positive deviance approach is inadequately defined, and the quality of
applications is low.

Poor and limited reporting of details within articles may have led to an unduly
negative assessment of study quality. Future publications which report on applications
of the positive deviance approach should provide sufficient detail to facilitate the
replication and refinement of the methods used. Finally, this review was unable to
assess the association between the study designs and methods that were used and
the effectiveness of the approach in improving patient outcomes. Calculations of effect
sizes are precluded by the limited number of applications, the focus on heterogeneous
outcomes, and use of qualitative methods. These, however, are important directions
for future research.
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2.5.8 Implications and recommendations

The positive deviance approach has great potential to improve the quality of
healthcare, as solutions are likely to be sustainable, acceptable to staff, and feasible
within current resources (Marsh et al., 2004). Despite the ‘bottom up’ philosophy, most
applications have been conducted by external research teams. The following
recommendations are put forward to develop the positive deviance approach and to
make it more accessible to frontline clinicians and the wider improvement community.

e Studies must clearly define the positive deviance approach and the specific
process that has been followed.

e The methods and criteria that are used to identify positive deviants must always
be stated regardless of whether they are exceptionally performing individuals,
teams or organisations. Issues regarding the reliability and validity of the data
analysed should also be discussed.

e The quality and reporting of positive deviance applications can be improved by
using the relevant elements of existing research reporting guidelines such as
CONSORT and SQUIRE (Ogrinc et al., 2008; Schulz, Altman, & Moher, 2010).

e Authors should clarify whether the positively deviant success strategies that
have been identified are considered deviant, different, or just better than those
that are used by others in a community.

o Atheoretical approach should be taken to identify and define positively deviant
success strategies in order to facilitate appropriate generalisations across
healthcare problems and topics.

2.6 Conclusions

Various shortcomings are observed within healthcare applications of the positive
deviance approach, not all of which are unique to this setting (Bisits Bullen, 2011). The
guality of methods and reporting of studies needs to improve, theories and frameworks
should be applied, and comparison groups must be used to ensure factors are
comprehensively assessed and that hypotheses can be attributed solely to positive
deviants. Additional research and discussion amongst academics and clinicians is
required to find a balance between using practicable methods, maintaining quality, and
involving healthcare staff throughout the positive deviance process. Finally, research
targeting the latter stages of the process is required to assess and compare the
effectiveness of positive deviance with alternative improvement approaches.
Effectiveness reviews are rarely conducted within quality improvement research, but
they are necessary to help organisations decide which approach to use and how best
to invest their scarce resources (Alexander & Hearld, 2009).
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Chapter 3

Can positively deviant elderly medical wards be identified
using routinely collected safety data?

3.1 Chapter summary

Studies 2 and 3 report on an application of the positive deviance approach which
was conducted within an acute NHS hospital setting. Study 2 (chapter 3) focuses on
the first stage of the Bradley et al. (2009) process: identifying positive deviants who
demonstrate exceptionally high performance. Study 3 (chapter 4) explores the second
stage of this process: generating hypotheses about the positively deviant behaviours
that facilitate success.

The study discussed in this chapter tests a method for identifying positively deviant
elderly medical wards. It was conducted over three phases. Phase 1 explored sources
of NHS safety data to assess their suitability for identifying positively deviant wards.
Phase 2 tested a method for identifying these wards. Routinely collected NHS Safety
Thermometer (ST) data were analysed to identify a) positively deviant elderly medical
wards that demonstrated exceptional performance on a broad outcome of safety, and
b) matched comparison wards with slightly above average safety performances.
During phase 3, staff and patient perceptions of safety were collected using validated
surveys on each of the participating wards. These data were assessed alongside the
NHS ST data to examine the extent to which positively deviant ward selection was
supported by other perspectives of safety. This chapter highlights the challenges
associated with analysing routinely collected data and generates methodological
guidance to support the identification of positively deviant wards within healthcare
settings.

3.2 Background

The processes used to apply the positive deviance approach within different
settings were discussed in chapter 1. Although an initial step always involves
identifying positive deviants, each process offers slightly different guidance on how this
should be done. For example, in addition to quantitative data the ‘4Ds process’ utilises
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intrinsic knowledge about those who succeed (Sparks, 2004; The Positive Deviance
Initiative, 2010), and childhood malnutrition studies engage community members and
use situation analyses to identify positive deviants (CORE, 2002). The context and
environment of an intervention are equally important as ‘what you do’ and ‘how you do
it' (Bate, Robert, Fulop, @vretveit, & Dixon-Woods, 2014). Therefore, it could be
argued that international public health applications of the positive deviance approach
provide limited guidance for those who want to adopt it within the NHS and other
complex healthcare systems.

There are two key aspects to identifying positive deviants: 1) a performance
measure (data source) must be selected; and 2) data must be analysed and
interpreted to identify outliers. The methods previously used to identify positive
deviants within healthcare organisations were discussed in study 1 (chapter 2).
Although most studies analysed quantitative, routinely collected data as suggested by
Bradley et al. (2009), some studies selected locally derived measures which limits the
ability to compare performances between healthcare providers. The systematic review
did not identify any UK applications of the positive deviance approach, therefore, we
currently do not know which sources of routinely collected NHS data can be used to
identify positive deviants. Furthermore, as discussed in section 2.5.4 of chapter 2, few
studies have identified positive deviants that succeed on broad outcomes of care
despite a focus on broad rather than narrow solutions to problems being an important
direction for patient safety research (Shortell & Singer, 2008; Vincent et al., 1998).

When analysing and interpreting performance data to identify positive deviants
Bradley et al. (2009) suggest that data are ranked. However, there are problems
associated with doing this which will be discussed in section 3.8.1 (Adab, Rouse,
Mohammed, & Marshall, 2002; Jacobson, Mindell, & McKee, 2003). Furthermore,
Bradley et al. (2009) provide no guidance on what constitutes positive deviance.
Although the criteria, timescales, and analyses used to identify positive deviants will
vary by application, some concrete guidance, which can be generalised across
applications, may help researchers and clinicians to more accurately identify positive
deviants within healthcare settings.

When positive deviants have been identified, it is vital that confidence is held in the
fact that they truly demonstrate exceptional performance within their population.
Erroneous identification will compromise the qualitative research and may lead to
behaviours, processes, or structures being incorrectly labelled as positively deviant
success strategies. To our knowledge, the validity and reliability of a method for
identifying positively deviant healthcare teams is yet to be empirically tested. This can
be assessed by exploring whether the identification of positively deviant teams through
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routinely collected data is supported by other sources of safety information (e.g.
validated measures of staff and patient perceptions of safety).

3.3 Study design, aims and objectives

The brief summary of the literature above highlights evidence gaps that are
pertinent to stage 1 of the Bradley et al. (2009) process. The overarching aim of this
study was to critically evaluate the process of identifying positively deviant
multidisciplinary ward teams using a routinely collected, broad outcome measure of
safety. An observational, quantitative study was conducted in three phases with the
intention of generating additional guidance to support the identification of positive
deviants within healthcare organisations.

Phase 1 of this study examined safety information within the NHS to select a broad
measure of safety through which positively deviant multidisciplinary ward teams could
be identified. While selecting a data source a study population was also decided upon.
Phase 2 tested a robust method for identifying positively deviant multidisciplinary ward
teams that demonstrated exceptional performance on a broad measure of safety. A
group of matched comparison wards were also identified in preparation for phase 3
and subsequent stages of the positive deviance application. During phase 3, staff and
patient perceptions of safety were assessed on the positively deviant and matched
comparison wards to explore whether they supported the identification of positively
deviant wards. The extent to which positively deviant wards retained their exceptional
safety performances was also assessed. The objectives for this study were therefore
to:

Phase 1: Select a routinely collected, broad measure of safety through which
positively deviant, multidisciplinary ward teams can be identified within
the UK’s NHS.

Phase 2: Test a method for identifying positively deviant multidisciplinary ward
teams who perform exceptionally well on a broad measure of safety.

Phase 3: Assess the extent to which the method used to identify positively
deviant wards is supported by other perspectives of safety.

Explore whether positively deviant performance on a broad measure of
safety can be sustained over prolonged periods of time.

Each phase of this study is presented below with its own introduction, method,
results, and discussion. An overarching discussion amalgamates all of the study
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findings, discusses the inherent challenges, and presents some recommendations to
support the identification of positive deviants.

Phase 1: Selecting a routinely collected, broad measure of
safety

3.4 Phase 1 Introduction

When identifying positive deviants three things must be considered: 1) which
intractable problem will the approach address; 2) which population will the approach
be conducted within; and 3) which data source will be used to identify positive
deviants. Although this thesis applied the positive deviance approach within the field of
patient safety, the study aimed to critically evaluate the process of identifying positive
deviants rather than to improve an intractable problem per se. Consequently, the study
was data led — the specific intractable problem and study population were chosen
based on the availability of a routinely collected data source.

3.4.1 Measuring safety within the NHS to identify positive deviants

The ability to assess performance on a seemingly intractable problem is
fundamental to identifying positive deviants and can be done using data from both
outcome or process measures. Outcome measures, such as mortality statistics, are
most pertinent to patients and healthcare providers/commissioners as clinical care
aims to improve patient outcomes (Jha, 2006). However, the infrequency of some
outcomes (e.g. never events) and the need for careful risk adjustment can create
difficulties when measuring performance (Jha, 2006; Pronovost et al., 2004).
Processes are measured when there is evidence to link them to an outcome of
interest, for example, measuring the use of the surgical safety checklist which helps to
reduce unavoidable deaths and surgical complications (National Patient Safety
Agency, 2009). Processes occur more frequently than outcomes and tend to be more
pertinent to frontline clinicians as they are arguably within their direct control (Jha,
2006; Pronovost et al., 2004).

Healthcare organisations use several approaches to measure safety outcomes and
processes (Power, Stewart, & Brotherton, 2012; Zhan & Miller, 2003). Routinely
collected administrative data, such as the Hospital Episode Statistics (HES - Health
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and Social Care Information Centre, 2014a), are used to facilitate provider payments
and compliance with reporting regulations (Zhan & Miller, 2003). Mandatory and
voluntary incident reporting systems (e.g. Datix and Patient Advice and Liaison
Services) gather information about adverse events. Case note reviews provide an in
depth, retrospective assessment of harm (Power et al., 2012), and audits
systematically assess clinical performance in line with agreed standards.

A vast amount of safety information is available within the NHS. Healthcare
organisations maintain dashboards, collect incident reports and complaints, use risk
management papers, and complete clinical audits (Vincent, Burnett, & Carthey, 2013).
Safety information is also publicly available through the Care Quality Commission
(2016), Dr Foster Intelligence (2016), and various websites such as NHS Choices
(2016a) and the Health and Social Care Information Centre (2016).

When data are used to judge performance we are morally obligated to ensure that
they truly reflect underlying differences in the quality and safety of care (Lilford,
Mohammed, Spiegelhalter, & Thomson, 2004). Bradley et al. (2009) suggest that
positive deviants should be identified using ‘concrete’ and ‘widely endorsed’ measures
that incorporate performance variations. Healthcare data must therefore be valid and
reliable to ensure that positive deviants truly outperform. Bradley et al. (2009) also
suggest that data should be ‘accessible’. If the positive deviance approach is
conducted across multiple NHS trusts, or if it is conducted by external teams, it can be
difficult and time consuming to gain access to data held within a trust.

There are various challenges to measuring and monitoring safety within healthcare
which are pertinent to the identification of positive deviants. Although NHS trusts
measure similar outcomes and processes, data are not always collected consistently
over the same timeframes, or available at the same level across clinical units.
Therefore, in addition to the Bradley et al. (2009) guidance, when identifying positive
deviants the ‘consistency’ of data should also be assessed to ensure that data are
collected in the same way across the whole population. Most safety data are also
backward facing — they measure past events and errors (Lawton et al., 2014).
Compounding this, publication lags mean that data are already outdated at the point
when they become available (Jacobson et al., 2003). The ‘recency’ of data is critical to
judging current performance.

3.4.2 Identifying a homogenous population

The positive deviance approach is built on the premise that positive deviants
succeed “against the odds” and despite facing the same constraints as others
(Lapping et al., 2002; Marsh et al., 2004). A variety of factors can make it more or less
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challenging to deliver safe patient care within healthcare settings. Among other things,
these constraints relate to physical resources (e.g. staffing and equipment), patients’
medical conditions or diagnoses, and pertinent external factors such as patient
demographics and organisational characteristics. Therefore, when identifying positive
deviants the homogeneity of a population should be maximised to ensure that, as far
as possible, performance comparisons are fair and that positive deviants face the
same constraints as others. However, Bradley et al. (2009) provide no guidance on
how to ensure that a homogenous population is selected.

Homogeneity is also important when disseminating positively deviant strategies
(stage 4 of the Bradley et al. (2009) process). The bottom-up, internally generated
nature of positively deviant strategies ensures that they are acceptable to others,
sustainable over time, and feasible within current resource (Marsh et al., 2004). If
populations lack homogeneity and/or positive deviants experience fewer challenges
than others, then success strategies are less likely to be adopted by the wider
population. Others will not consider them to be pertinent to their circumstances (Dixon-
Woods, McNicol, et al., 2012). For example, elective surgical wards and accident and
emergency departments treat different patients, have different resources, and face
different challenges when delivering safe patient care. The positively deviant strategies
used on elective surgical wards may not be effective, acceptable, or feasible within
emergency departments where teams work in a more varied and unpredictable
environment.

Phase 1 of this study sought to explore existing NHS routinely collected measures
of safety through which positively deviant teams could be identified. The underlying
premise of this thesis was that if multidisciplinary teams can succeed on broad
outcomes of care there are likely to be some underlying or latent factors that facilitate
their success (see chapter 2 section 2.5.4 for further details). As such, this phase of
the study particularly sought to identify a broad rather than narrow measure of safety.
While doing this a homogenous study population of discrete multidisciplinary ward
teams was also selected for subsequent phases of the study. Applying the approach to
discrete multidisciplinary ward teams enabled positively deviant performances to be
attributed to individual microsystems which have their own processes, outcomes, and
cultures (Nelson et al., 2001).
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3.5 Phase 1 Method

3.5.1 Design

Academic and grey literature were searched to identify broad measures of safety
that are used within the NHS. Routine and non-routine data, that were either publicly
available or internally held, were explored so as not to limit the potential data sources
used to identify positive deviants. Potential study populations were also explored.

3.5.2 Procedure

Data were assessed against six criteria to identify a broad measure of safety that
could be used to identify positively deviant multidisciplinary ward teams. Criteria 1 and
2 were taken directly from the Bradley et al. (2009) guidance. Criteria 3 and 4 were
based on the literature presented above, and criteria 5 and 6 arose from our study aim
to understand positive deviance at ward level for a broad measure of safety (rather
than a specific measure e.g. wound infections).

Criterion 1: Data must be valid and reliable indicators of safety

Bradley et al. (2009) propose that positive deviants should be identified using
widely endorsed, validated performance measures. Data therefore must be reliable
and valid to ensure that positive deviants do actually achieve exceptional outcomes.
Data must also be clearly associated with exceptional or poor performance. For
example, incident reporting rates would not provide a useful measure for the
identification of positive deviants as high rates of reporting may indicate poor care (a
negative behaviour), but could equally indicate that staff are highly attuned to safety
risks (a positive behaviour). There were three ways in which data were considered to
be valid and reliable. First, data fulfilled this criterion if there was evidence to support
the development of the measure and/or the testing of its validity and reliability (e.g.
through publications or via information on websites). Second, data were included if
they were routinely collected within the NHS and considered to be a national statistic
or data source (e.g. they were available through NHS websites such as the Health and
Social Care Information Centre or provider payments were associated with them).
Third, performance on any measure which fulfilled either of these requirements had to
clearly represent safe or unsafe care.
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Criterion 2: Data must be accessible

Bradley et al. (2009) propose that performance measures should be accessible.
Although rich, internally held data are collected through local improvement processes
and audits, quality and safety data are increasingly published within the public domain
(Vincent et al., 2013). When conducting the positive deviance approach within multiple
NHS trusts, data should be easily accessible to reduce the requirements for lengthy
NHS ethical approval processes. Data were considered to fulfil criterion 2 if they were
publicly available and/or it was possible for the researcher to access them without
having to gain NHS ethics and trust permissions for each individual organisation.

Criterion 3: Data must be collected consistently across a population

Fair performance comparisons require data to provide a consistent performance
measure across all wards within a population. If data are not collected on certain
wards, or if they are collected using different procedures, one cannot know how wards
truly compare to each other. Data fulfilled this criterion if set procedures were available
regarding how they should be collected. This was assessed through publications or
information on websites, and assessment focused on whether data were (or should
be) collected consistently in the main. Smaller deviations in consistency (i.e. coding
differences for HES data, differing clinical judgements, and minimally different
procedures for distributing surveys) were overlooked for the pragmatic purpose of this
study.

Criterion 4: Data must represent recent performance

By their nature routinely collected data represent previous rather than current levels
of performance. Stage 2 of the positive deviance process may be conducted when
these data are months, or even years, out of date. As far as possible, the data used to
identify positive deviants should provide an accurate, up to date picture of
performance. Data represented recent performance if they were collected and
published more frequently than annually.

Criterion 5: Data must be available at ward level

This study applies the positive deviance approach to multidisciplinary ward teams
where the majority of clinical care is delivered (Nelson et al., 2001). The data used to
identify positive deviants must assess performance at the ward level rather than
inferring performance through organisational or individual level measures. Data fulfilled
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this criterion if it was possible for the researcher to access ward level data without
having to gain NHS ethics and trust permissions.

Criterion 6: Data should measure a broad outcome of safety

This study also differs from previous healthcare applications of the positive
deviance approach by focusing on a broad measure of safety rather than narrow and
specific outcomes or processes (Baxter, Taylor, Kellar, & Lawton, 2015). Data were
considered to measure a broad outcome if they assessed latent, upstream factors that
may impact on more than one safety outcome (e.g. safety culture), or if they assessed
a number of different narrow safety outcomes or process of care (e.g. through a
composite measure).

For all of the criteria above, the researcher (RB) liaised with the other researchers
(RL, IK, and NT) when it was not clear whether a data source fulfilled a criterion or not.
Decisions were made through discussion.

As previously discussed, this application of positive deviance is data led. While
assessing NHS data sources against these criteria, potential study populations were
also reviewed. A study population was iteratively selected by considering: its relevance
to the chosen data source; the priority of the population within the NHS; the challenges
faced in delivering safe patient care; the discreteness of the ward teams; and the
ability to conduct both the later phases of this study and the subsequent stages of the
positive deviance process.

3.6 Phase 1 Results

While designing this study 13 data sources were explored. Although it was not
always possible to definitively assess the data sources, most were considered not to
fulfil several of the criteria. Table 3.1 shows which criteria each of the data sources
fulfilled. The NHS Safety Thermometer (ST) was the only source to meet all six
criteria, therefore, these data were used to identify positively deviant wards.

ST data are routinely collected and publicly available via the Health and Social Care
Information Centre (HSCIC - 2014b) at NHS trust, speciality, and ward level. On a
single day every month, ST data are collected from all eligible patients across all acute
wards within the NHS. The point prevalence survey assesses four common patient
harms: falls, pressure ulcers (PUs), venous thromboembolism (VTES), and urinary
tract infections in catheterised patients (UTIs). These data are combined to create a
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composite measure of ‘harm-free care’ which represents the proportion of patients
who have not experienced any harm (Health and Social Care Information Centre,
2014b). High performance for harm-free care indicates an ability to perform
exceptionally well across a number of different measures of safety.

While examining the data sources elderly wards were selected as the study
population. The harms measured within the ST data are pertinent to an elderly
population (falls, PUs, VTES, and UTIs) and, compared to other clinical specialities
(e.g. maternity), elderly wards displayed performance variations making it possible to
identify positive deviants with exceptional performance. Elderly patients are particularly
vulnerable to patient safety events (Sari, Cracknell, & Sheldon, 2008; Thomas &
Brennan, 2000) making it especially challenging to deliver exceptionally safe patient
care on these wards. Furthermore, the UK'’s increasingly elderly population makes
these services a high priority to the NHS (Oliver, Foot, & Humphries, 2014).

Elderly patients are often cared for on various different types of wards such as
stroke, short-stay assessment, medical, and long-stay rehabilitation wards/units. Each
type of ward faces different challenges in delivering safe patient care. Although NHS
trusts configure their elderly care services differently, most contain ‘elderly medical
wards’, and so to increase homogeneity while retaining a high volume of wards, our
study population was limited to elderly medical wards.



Table 3.1 Sources of NHS safety data assessed against six criteria for identifying positive deviants

Criterion 1: o o o Criterion 5: Criterion 6:
Data source valid and Crlterlo.n 2: Crlter'lon 3: Criterion 4: ward level broad
reliable accessible consistent recent data measure
Hospital Episode Statistics v x v x x v
NHS Staff Survey v v v x % %
Indicators for Quality Improvement v v v % % x
NHS Safety Thermometer v v v v v v
National award bodies x x x x % v
National / local audit data v v [ V% v [x % %
Care Quality Commission v v x x x v
Dr Foster Intelligence v v [ V% x % v
National Inpatient Survey v v v x x x
Never events v v x x x x
National Reporting & Learning System x v x x v x v
Patient Reported Outcome Measures v v v % x x
Consultant Surgeon outcome data v v v x x x

65
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3.7 Phase 1 Discussion

During phase 1, the NHS ST data were selected as a broad measure of safety
through which positively deviant elderly medical wards would be identified.
Explorations highlighted the large number of NHS data sources that were not suitable
for this purpose.

Some data sources were considered to fulfil the first criterion of being reliable and
valid based on the evidence base used to develop and/or validate them e.g. Patient
Reported Outcome Measures (PROMs - Black, 2013; Hahn et al., 2007). Others
fulfilled this criterion as they are already used extensively within the NHS to make
performance judgements e.g. the Care Quality Commission (2016). Despite this, the
extent to which some of these measures are reliable and valid can be questioned. For
example, the NHS Staff Survey is criticised for having low response rates which are
not representative of all staff, especially when analysing data below an organisational
level (Picker Institute Europe, 2015a; Powell, Dawson, Topakas, Durose, & Fewtrell,
2014).

Most data sources were publicly available in some form through websites (criterion
2). However, some did not provide a broad measure of safety (criterion 6 — e.g. ‘never
events’ data relate to very specific adverse events such as wrong site surgery or
misplaced nasogastric tubes), and many of the data sources were not publicly
available at ward or even speciality level (criterion 5). For example, the My Hospital
Guide published by Dr Foster Intelligence (2016) provides organisation level data on
commissioning, weekend care, mortality, and the impact of drug and alcohol problems
but these data are not publicly broken down to levels lower than the organisation.

The majority of the data sources were also considered to have consistent data
collection (criterion 3), however, similar to criterion 1, the extent of this consistency is
questionable which will ultimately affect the data’s reliability and validity. For example,
guidance for collecting PROMs data exists but surveys are implemented within each
individual ward and organisation using local discretion (Health and Social Care
Information Centre, 2015). Furthermore, the coding of diagnoses and consultant
episodes within the HES will vary by trust, thus affecting the consistency of data
collection (Jacobson et al., 2003).

Finally, these explorations highlighted the problems associated with collecting
recent performance data (criterion 4). Many of the data sources are published annually
e.g. the national inpatient and staff surveys (Care Quality Commission, 2014; Picker
Institute Europe, 2015b), and several data sources (e.g. HES) are not published until
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several months after they were originally collected. This makes it extremely difficult to
make any real time assessments of performance.

The NHS ST data were the only routinely collected measure of safety that fulfilled
all the criteria. Data were publicly available at ward level, and monthly publications
ensured that they were relatively recent. However, there are various limitations to the
NHS ST. Data does not represent all patient care as they are opportunistically
collected at a single time point each month making them more susceptible to case mix
and seasonal variations (Power et al., 2012). The data can only be used as an
indication of ward level safety as many pertinent aspects of safety (e.g. medications)
are not represented within the composite measure of harm-free care. Coding errors
are a common concern for routinely collected data and may exist within the ST data
(Buckley, Cooney, Sills, & Sullivan, 2014; Zhan & Miller, 2003). Coding errors can
arise through gaming, therefore, it is important to note that the NHS ST is incentivised
by a national payment scheme (Department of Health, 2014; Shaw, Taylor, & Dix,
2015; Vincent et al., 2013). Unintentional coding errors can also exist and are
compounded by poorly defined measures (Vincent et al., 2013). Each harm contained
within the NHS ST is defined but these are subject to interpretation (Buckley et al.,
2014; Power et al., 2014). Finally, ST data were not designed to enable performance
comparisons between providers (Power et al., 2014). The negative consequences
associated with identifying performance outliers will be discussed later
(section 3.15.1), however, some of these may be less pertinent when identifying
positive rather than negative deviants (Lilford et al., 2004; Shahian & Normand, 2015).

In addition to these ST limitations, there are wider implications of using routine data
to identify positive deviants. Performance variation can arise because measurement is
conducted within a social context (Dixon-Woods, Leslie, Bion, & Tarrant, 2012; Vincent
et al., 2013). When data are collected, frontline staff neither make decisions about the
same things, nor decide things in the same way (Dixon-Woods, Leslie, et al., 2012).
This is not problematic if data are coded consistently and are only used to compare
performances of a single provider. However, the positive deviance approach seeks to
compare the performances of several different providers and so different social
contexts will affect data collection. Furthermore, healthcare organisations
retrospectively measure the absence rather than presence of safety (Hollnagel,
Leonhardt, Licu, & Shorrock, 2013). Harms are often well publicised (Appleby & Bell,
2000) and little attention is paid to the consistent delivery of safe care. When
consistently safe care is recognised this is often done retrospectively (Lawton et al.,

1 Attempts were made to limit these effects during phase 2 by extracting ST data for a
homogenous population over a 12 month period (see section 3.9 for further
details).
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2014). Measurement and monitoring systems therefore say nothing about how safe
care currently is, how safe it will be in the future, and whether organisations respond
and learn to the data that are collected (Vincent et al., 2013). This poses a problem for
the positive deviance approach which aims to prospectively identify exceptional
performance.

Phase 2: Testing a method for identifying positively deviant
elderly medical wards

3.8 Phase 2 Introduction

Once a data source has been selected, data need to be analysed and the results
interpreted in order to identify positive deviants within a population. Outliers are
commonly identified within healthcare systems, but due to the traditional ‘find and fix’
approach to improving quality and safety (Hollnagel, Leonhardt, et al., 2013),
emphasis is placed on identifying negative outliers or poor performers. The positive
deviance approach seeks to identify outliers at the opposite end of the performance
spectrum — those who display exceptionally high performance. The introduction to
phase 2 of this study will discuss the ways in which outliers and positive deviants have
previously been identified within healthcare organisations. It will also consider who
positive deviants should be compared to during subsequent stages of the Bradley et
al. (2009) process.

3.8.1 How can safety data be analysed to identify positive deviants?

Three common approaches are used within the NHS to assess variation: standard
setting, e.g. through clinical audits; hypothesis testing to assess statistical differences
between providers; and league tables to rank performance from best to worst
(Mohammed, Cheng, Rouse, & Marshall, 2001). League tables are commonly used to
identify outliers, but there is little evidence to say that those at the top and bottom of a
league table are the best and worst performers within a population (Austin et al., 2015;
Healthcare Association of New York State, 2013; Rothberg, Morsi, Benjamin, Pekow,
& Lindenauer, 2008). League tables are based on the assumption that providers use
different systems to produce different performances (Adab et al., 2002). However,
within healthcare settings, league tables compare different providers (e.g. hospitals)
that operate within the same system (e.g. acute NHS trusts). Within any stable system
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performance variations will always exist - some of which will arise through chance.
Consequently, league tables do not always represent absolute differences in
performance.

Statistical Process Control (SPC) provides a philosophy, strategy, and set of
methods that are increasingly used to generate quality improvement (Thor et al.,
2007). These methods include control charts, run charts, and funnel plots among
others. SPC is based on Shewart’s theory that variation will always exist within stable
systems, and it is used to help healthcare organisations distinguish between ‘signals’
and ‘noise’ (Mohammed, 2004). SPC methods plot data against average
performances and apply upper and lower control limits which are usually set at two
and three standard deviations or 95% and 99.8% confidence levels (Mohammed et al.,
2001). Data that exceed these control limits (signals) display special cause variation —
performance has an assignable cause. Data that fall within control limits (noise)
display common cause variation — they do not change more than would be expected
through chance. League tables and statistical testing simply improve performance
through rewards and sanctions, whereas Shewart suggests different action should be
taken depending on the type of variation identified. Signals or ‘special cause variation’
should be learnt from or eliminated, but where noise or ‘common cause variation’
exists improvement will only be gained by changing the system or process
(Mohammed, 2004; Mohammed et al., 2005).

Bradley et al. (2009) previously proposed that positive deviants should be identified
by ranking performances, and study 1 (chapter 2) highlighted many previous
healthcare applications have done this by classifying the top percentage or number of
a ranked population as their positive deviants. SPC confers various advantages over
ranking systems. SPC does not rank individual providers and so encourages a
‘systems approach’ to quality improvement (Adab et al., 2002). When identifying
outliers through hypothesis testing a level of statistical certainty must be set but there
is no accepted guidance on what level to use (Shahian & Normand, 2015). Increasing
the specificity of an analysis reduces its sensitivity, and vice versa, leading to false
identification and/or under detection of outliers (Pronovost et al., 2004; Shahian &
Normand, 2015). SPC combines statistical rigour with an ability to sensitively measure
performance variation (Benneyan, Lloyd, & Plsek, 2003). It facilitates temporal
analysis allowing a system’s stability to be assessed, which is important as
performance changes occur over time (Pronovost et al., 2004). SPC is also less
sensitive to small sample sizes and non-normally distributed data making it less costly
than other methods. Finally, the way in which analyses are presented can influence
decision making and outlier identification. Graphical information is interpreted more
quickly and accurately than data within tables (Mayer, Bottle, Rao, Darzi, &
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Athanasiou, 2009; Shahian & Normand, 2015), therefore the use of SPC in identifying
outliers is considered more intuitive than traditional rating systems.

Regardless of method, the identification of outliers is extremely complex. It is
compounded by a lack of reliable quality and safety data (Vincent et al., 2008), and a
lack of accepted standards on how they should be collected and analysed (Shahian &
Normand, 2015). The effect of confounding variables must also be considered.
Providers who care for a more complex case mix will inherently face greater risks of
adverse outcomes. Case mix adjustments help to prevent the false identification of
outliers, however, they are complex and never fully account for all confounding factors
(Shahian & Normand, 2015). Patient level data are required but are not always
available, and there is no common agreement on the validity of risk adjustment
strategies (Adab et al., 2002; Zhan & Miller, 2003).

3.8.2 Who should positive deviants be compared to?

The importance of including comparators within positive deviance applications has
previously been discussed (chapter 2). They allow positively deviant strategies to be
distinguished from those that are common across the population, as without a
comparison, we cannot know whether a system, process, or behaviour is positively
deviant or not. While identifying positive deviants a sample of comparators should also
be selected in preparation for stage 2 of the Bradley et al. (2009) process?. Bradley et
al. (2009) suggest that purposive sampling should be used to over represent positive
deviants and that the sample should include those with diverse performances. The
systematic review (study 1) highlighted that healthcare applications of the approach
frequently exclude comparators of any kind, and where they are included, they
commonly demonstrate exceptionally poor performance (negative deviants).

The stark performance differences between positive and negative deviants make
success strategies easier to identify, however, they may not provide the most useful
comparison. Fundamentally the determinants of success do not necessarily oppose
the determinants of failure (Kennedy et al., 1999) and so the strategies that truly
facilitate success - or the nuances of them - may not be identified or properly
understood by comparing positive to negative deviants. Clinicians, policy makers, and
researchers will always attend to poor performance (Hollnagel et al., 2015), but
exploration of successful performance provides a different perspective and helps to
improve the whole population’s performance rather than just the failing few. The

2 Note: for this application of the positive deviance approach comparators were also
required for phase 3 of the study.
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positive deviance approach also needs to empirically distinguish itself from other
approaches that assess high performance. Positively deviant strategies should differ
from those that simply facilitate average and high performance, but negatively deviant
comparators do not allow this distinction.

Considering the challenges faced when identifying outliers and positive deviants,
phase 2 of this study sought to test a method for identifying positively deviant elderly
medical wards that built upon previous applications of the approach. Throughout this
phase a comparison group was also identified that would enable positively deviant
strategies to be distinguished from others used within the population.

3.9 Phase 2 Method

3.9.1 Design and setting

An observational study was conducted within the Yorkshire and Humber region of
northern England. Routinely collected NHS ST data were extracted for all elderly
medical wards within the region and analysed at ward and trust levels to identify
positively deviant wards that displayed exceptional safety performance. Matched
comparison wards with slightly above average safety performance were also identified
in preparation for phase 3 of the study. NHS ethical approvals were not required for
phase 2 of this study as the NHS ST data are publicly available at ward, speciality, and
organisation level on the HSCIC website (Health and Social Care Information Centre,
2014b).

Throughout the study the research team (RB and her supervisors) were blinded to
ST performances to ensure that primary data collection during phase 3 was not biased
by prior knowledge of performance levels. LT3 extracted ST data from the HSCIC and
blinded it prior to analysis. Ward data were labelled numerically and trust data were
labelled alphabetically. It was not possible to match the data sets.

3.9.2 Identifying elderly medical wards within the region

The region contained 13 acute NHS trusts. Definitions of ‘elderly medical ward’
varied therefore the inclusion criteria in Box 3.1 were generated with input from a
Consultant Geriatrician. These criteria enabled the identification of a homogenous

3 LT is a PhD research student at the University of Leeds and Bradford Institute for
Health Research. She is not part of the research team and so was able to blind
the data independently.



66
group of elderly medical wards. Clinical leads within each trust were contacted to

identify all wards that fulfilled these criteria. Across the region 37 elderly medical wards
were identified.

Box 3.1 Inclusion criteria for ‘elderly medical’ wards

o Dedicated care for patients over the age of 65 years
e Provision of 24 hour, acute, medical care
e Typical patient stay exceeds 48 hours (excluding assessment units)

o Dedicated medical care (excluding speciality wards, e.g. stroke or
rehabilitation)

¢ Dedicated multi-disciplinary ward team

3.9.3 Data extraction

ST data were extracted from the HSCIC website over the most recent 12 month
period (August 2013 to July 2014) for the following measures: harm-free care, new
PUs, falls with harm, new VTESs, and new UTIs. The harm-free care measure is
calculated using data from each of the individual harms and is expressed as a
percentage. The individual harm measures represent the prevalence of each harm on
the ward at the time of survey. Data were extracted at two different levels: ward level
(for all patients) and trust level (applying a filter for patients over 70 years in acute care
settings). Given that wards were the unit of analysis it was necessary to limit the extent
to which organisational and speciality level factors facilitated safety. Greater
confidence in the ward’s positively deviant status is achieved if they perform
exceptionally well across the region and in comparison to their trust. Trust level ST
data provided the closest available comparison to ward level performance because
hospital and speciality level data are not consistently coded or categorised within the
HSCIC. The ‘over 70 years and acute setting’ filter applied to trust level data limited
the effect of confounding variables. Data were extracted over 12 months to reduce the
effect of seasonal variations and to ensure exceptional performance was retained over
a relatively long period of time.

3.9.4 Analysis

ST data were extracted for 36 of the 37 wards and all acute NHS trusts within the
region. Data for one ward were missing as the HSCIC combined two wards within the
region into a single data set. Cross sectional and temporal analyses were conducted
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to identify positively deviant elderly medical wards. Identification was based purely on
the results of the analysis — a target number of positively deviant wards had not been
preselected.

3.94.1 Cross sectional analysis

As discussed, researchers were blinded to performance levels throughout the
study, but part of the cross sectional analysis required ward and trust level data to be
linked together. An external statistician (VP) conducted this part of the analysis to
preserve blinding. Statistical Analysis System software (SAS) was used to calculate
average ward level performances for ‘harm-free care’ over the 12 month period. Wards
were initially ranked to identify the ‘best’ within the region. Due to the problems
associated with ranking data, three additional cross sectional analyses were
conducted to provide greater confidence in the identification of positively deviant
wards.

First, a scatterplot compared ward level data with their respective trust level data to
identify those that outperformed their trust. This ensured that ward level success was
not purely a function of their trust’'s exceptional safety record. Second, a funnel plot (an
SPC method) assessed each wards’ average harm-free care performance against
their average sample size (a measure of the indicator’s precision). When sample sizes
are smaller more variability can be attributed to chance (Mayer et al., 2009), therefore,
this analysis ensured that positive deviants were not identified simply because they
had collected data from a small number of patients. Third, high performers on
composite measures do not always perform well on the measure’s individual
components (Shwartz et al., 2011). Average ward level performances for each
individual ST harm were therefore assessed to ensure wards performed well across all
harms.

3.9.4.2 Temporal analysis

The cross-sectional analysis described above explored between-ward rather than
within-ward variation (Perla, Provost, & Murray, 2011). The SPC method of run charts
provide a temporal view of data to learn from trends, patterns, and variations (Anhoj &
Olesen, 2014). They can be used to assess consistency of performance and are
particularly useful when significance testing is redundant (Perla et al., 2011). In this
study run charts were created for each ward using the statistics package ‘R’. As
positive deviants should outperform the whole region, run charts compared monthly
harm-free care performance against the region’s average monthly performance (rather
than against the wards’ own median performance level). Furthermore, the probability
based rules for interpreting run charts — shifts, trends, and runs of data points (Perla et
al., 2011) — were not entirely appropriate for identifying positively deviant wards.
Therefore, attention was also paid to consistent outperformance of the region and/or
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substantial improvements over time which may indicate positive deviance. Run charts
were similarly created for each individual ST harm.

3.94.3 Identification of positive deviants and comparison wards

Potential positively deviant wards were identified from each of the analyses. They
were compared against the criteria in Box 3.2 which defined positively deviant
performances within this study. The final sample of positively deviant elderly medical
wards fulfilled all criteria.

Box 3.2 Criteria to define positively deviant performances within the study

o Wards must rank high within the region on their average ‘harm-free care’
performance (cross-sectional analysis)

o Wards must outperform their respective trust on their average harm-free care
performance (cross-sectional analysis)

e Over the 12 month period ward level ‘harm-free care’ performance must
consistently outperform the regional average (temporal analysis)

o Check 1: Exceptional ward performance should not be the function of a small
sample size (cross-sectional analysis)

o Check 2: In general, ward performances should be above average for each
individual ST harm (cross-sectional and temporal analyses)

Once the positively deviant wards were identified, comparison wards were selected
in preparation for phase 3 of the study. Comparison wards with slightly-above-average
harm-free care performance were selected to help distinguish factors that enable good
and exceptional performance. The comparison wards were also matched to the
positively deviant wards using three variables: trust type — foundation, teaching, or
district hospital trust; patient gender — male, female, or mixed gender wards; and a
composite measure of socioeconomic deprivation as measured by the Index of
Multiple Deprivation Overall Rank (IMD - Office of the Deputy Prime Minister, 2004)4.
Matched controls are particularly useful when analysing routinely collected data as
they retain cases with similar covariates thereby increasing the sample’s homogeneity
(Rose & Van der Laan, 2009; Zhan & Miller, 2003). They therefore limited the effect of

4 Information about the type of trust is publicly available. Clinical leads provided patient
gender information while identifying their wards. IMD Overall Rank data were
extracted at speciality level from 2012/13 HES data (Health and Social Care
Information Centre, 2014a). These data were most representative of the ward.
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patient and trust level confounds. Wards could not be matched for average patient age
as the data provided by clinical leads were unreliable and administrative data are not
routinely published. Differences between positively deviant and comparison wards for
average patient age were assessed during phase 3 to ensure positive deviance was
not the result of caring for younger patients with less complex presentations (Thomas
& Brennan, 2000) - see section 3.13.3.6 for further details.

3.10Phase 2 Results

The final regional sample included 34 elderly medical wards and 13 acute NHS
trusts. Two wards with more than 50% missing data were excluded. Missing Value
Analyses (MVA) were undertaken on the ward and trust level harm-free care data sets
(Tabachnick & Fidell, 2013). Little’s MCAR tests were both non-significant (Little,
1988). The ward level data were missing at random (MAR - ¥ (60) = 60.55, p=0.46)
and trust level data were missing completely at random (MCAR -y (11) =7.71,
p=0.74). Analyses were conducted using all available data as deletion and/or
imputation of missing cases was not appropriate.

3.10.1 Cross sectional and temporal analyses

All wards were ranked from best to worst within the region based on their average
harm-free care performances (see Appendix 4 for full rankings). Higher percentages
on the harm-free care measure represent safer delivery of patient care. Wards ranged
from 92.68% to 70.56% harm-free care with an average performance of 84.90%.

The scatterplot displayed in Figure 3.1 compares ward level average harm-free
care performance with their respective trust's harm-free care performance (accounting
for patients over 70 years old in acute settings). The five wards closest to the Y axis
(wards 7, 4, 17, 31, and 36) and ward 29 outperformed their respective trusts on the
delivery of harm-free care. This suggests that on these wards exceptional performance
is achieved, despite rather than as a result of, organisational factors. The performance
of all other wards was below that of their trust. These results were assessed alongside
the ranked performances. The five wards that outperformed their trust were also those
that ranked top within the region (as can also be seen by the downwards slope in
Figure 3.1). Ward 29 was ranked eight within the region.
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The run charts displayed in Figure 3.2 assess performance temporally over a 12
month period. Each run chart within the figure (characterised as a square) represents
an individual ward within the region. The run charts compare a ward’s monthly harm-
free care performance (black data points) against the region’s average monthly
performance (red data points). Charts were visually assessed taking the aims of the
analysis and rules for interpreting run charts into consideration. The six wards in
Figure 3.2 that are highlighted by their ward numbers were considered to consistently
outperform the regional average (wards 7, 17, 31, 36, 4, and 15). Greater confidence
about exceptional and consistent outperformance was held for those wards listed first.
Compared to others in the region, these wards appeared to more consistently
outperform with a greater proportion of data points above the month by month regional
average performance.

Each analysis identified six exceptional wards, five of which were common to both
analyses. The funnel plot in Figure 3.3 compared harm-free care performance
(adjusted to represent the average proportion of patient harm) with the average
sample size. None of the elderly medical wards exceeded the upper control limit at
three standard errors (SE)1, however, the five wards identified through both analyses
clustered together and exceeded the 2SE upper control limit. Wards 15 and 29, which
were only identified via the run charts and scatterplots respectively, did not fall within
this cluster of wards. They were further away from the 2SE upper control limit and their
performance appeared to be more consistent with the rest of the population.

1 Better performance was represented by a lower proportion of patient harm therefore
the upper control limits are in the lower portion of the figure
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Figure 3.2. Run charts comparing ward and regional level monthly harm-free
care performance across a 12 month period.

Each square represents an individual ward within the region.

Black data points represent a ward’s monthly harm-free care performance. Red data
points represent the region’s average monthly performance.

Wards are numbered consecutively (from top left to bottom right across the rows). All
ward blinding codes correspond to those that were used in Figure 3.1. Ward numbers
are only presented for those that were considered to be positively deviant.
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Data were also analysed to assess whether wards generally performed well
(around or above average) for each individual ST harm. The five wards identified by
both analyses are displayed in Table 3.2 alongside their performances on each of the
individual ST harms. Appendix 4 provides this data for all wards and highlights those
that were ranked within the top five for each individual harm. Those wards that ranked
top for average harm-free care performance were frequently within the top five, or at
least around or above average, on each of the individual harms. Similarly, run charts
showed that these wards also performed well on each individual harm.

Table 3.2 The top five ranked wards within the region and their performances for
each individual Safety Thermometer harm

Safety Thermometer Performance

Ward .
blinding  <egional

code ranking Harm-free New Falls New New
care PUs* uTI* VTE*
4 1 92.68 1.01 0.36 0.00 1.36
7 2 91.48 0.00 0.74 0.40 0.74
17 3 91.40 0.58 0.60 0.29 0.60
36 4 90.97 2.55 0.32 0.30 0.00
31 5 90.14 2.09 1.53 0.31 0.30
Regional average 84.90 2.03 1.52 1.08 1.21

* PUs = pressure ulcers; UTI = urinary tract infections, VTE = venous thromboembolism

3.10.2 Identification of the final sample

The results of the analyses were compared and assessed against the study’s five
criteria for positively deviant performance (Box 3.2, section 3.9.4.3). Five wards
fulfilled all criteria. Ward 15 and 29 only fulfilled two key criteria and so were not
considered to be positively deviant. A comparison group of wards, with slightly-above-
average harm-free care performance, were selected and matched to positive deviants
on a) the type of NHS trust that the wards belonged; b) Index of Multiple Deprivation
(IMD) data extracted at speciality level; and c) the gender of patients on the ward?.

1 One positively deviant ward had to be matched to a comparison ward that cared for
patients of the opposite gender. Wards 15 and 29 were not included as matched
comparators because they shared some similarities with the positively deviant
wards and there were specific requirements for matching the wards.
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Matching was conducted by VP to preserve blinding for phase 3. An independent
samples t-test showed that positively deviant wards (M=91.33, SD=0.92) significantly
differed from comparison wards (M=87.46, SD=1.31) on average harm-free care
performance (t(8)=5.42, p=0.001). This suggests positively deviant wards deliver
significantly safer care than matched comparators wards with slightly above average
performance within the region. A statistically significant difference was also found
between the positively deviant wards (M=91.33, SD=0.92) and all other wards
(M=83.85, SD=4.57) within the region (t(32)=3.61, p=0.01). Each ward was given a
pseudonym relating to the trust and ward it belonged to (e.g. trust 1 and ward 2 within
the study was labelled TIW2). Key characteristics of all wards are outlined in

Table 3.3.

Table 3.3 Key characteristics of the positively deviant and comparison wards

Harm-free  Trust number / Patient Inde?< of
Ward care (%) type ender Multiple
yp 9 Deprivation @
o Trust 1/ Teaching , More deprived
o
b Tiwl 90.14 & Foundation Mixed 40-50%
E ToW3 / hi | More deprived
= 92.68 Trust 2 / Teaching Female 30-40%
> : More deprived
9 T2W6 91.48 Trust 2 / Teaching Female 30-40%
> : .
5 Trust 3/ Teaching , Less deprived
[
2 T3w7 91.40 & Foundation Mixed 30-40%
0 Trust5/ : More deprived
& TSW10 90.97 Foundation Mixed 30-40%
Trust 1/ Teaching , More deprived
@ Tiwz 88.48 & Foundation Mixed 40-50%
(;G T2W4 87.72 Trust 2 /Teaching Female Mogaot_jfg(;)ved
g : More deprived
» T2W5 85.17 Trust 2 / Teaching Male 30-40%
@ : .
a Trust 3/ Teaching : Less deprived
g T3ws 87.90 & Foundation Mixed 30-40%
O Trust 4/ : More deprived
TaW9 88.01 Foundation Mixed 30-40%

% IMD overall rank data (extracted from the 2012/13 HES data) are categorised into deciles.
Geographic areas are ranked and then described as falling within the most or least deprived %
of England. Categories change in increments of 10% up to the more/least deprived 40-50% of

England.
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3.11Phase 2 Discussion

Phase 2 of this study aimed to test a method for identifying positively deviant elderly
medical wards that delivered exceptionally safe patient care. SPC and other graphical
methods were used, in addition to performance rankings, to successfully identify five
wards that fulfilled the study criteria for positively deviant performances. In addition, a
sample of matched comparison wards with slightly-above-average harm-free care
performance were identified in anticipation of phase 3 of this study and subsequent
stages of the Bradley et al. (2009) process.

The analyses conducted were more rigorous than those used in comparable
healthcare applications of the approach (Baxter et al., 2015). SPC methods are
increasingly promoted but currently under used within the NHS for assessing
performance variations that are attributable to more than chance alone (Mountford &
Wakefield, 2016; Schmidtke et al., 2016). Performance was assessed using the
composite as well as individual harm data and steps were taken to ensure that positive
deviance was facilitated by factors within the clinical microsystem (ward) rather than
the wider macro-system (organisation). Together, this provided greater assurance that
positively deviant wards had been correctly identified.

All of the positively deviant wards that were identified through this analysis were
ranked top within the region. This suggests that ranking data alone may provide a
simple and equally effective method for identifying positive deviants. However, simply
ranking the data does not provide a ‘cut off’ point where those above/below are
classified as positively deviant or not. Some previous healthcare applications of the
approach have identified a predetermined number of positive deviants (e.g. top 10%),
presumably to ration resources (Baxter et al., 2015; Naimoli et al., 2008). Although
resources may limit qualitative enquiries during stage 2 of the Bradley et al. (2009)
process, they should not be a barrier to identifying positive deviants especially when
using routinely collected data. The additional analyses conducted in this study
therefore provided valuable information, not only by assessing temporal performance
(run charts), but also by enabling the triangulation of a number of analyses to
definitively identify a positively deviant group from the rest of the population. Using
specific criteria to define positively deviant performances reduced subjectivity, ensured
that positive deviants were identified through analysis results only, and increased the
sensitivity and specificity of the method. Despite these advances there are two key
limitations for this phase which must be considered further: the ability to control for
confounding variables and the extent to which SPC was applied.
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3.11.1 Controlling for confounding variables

The NHS ST does not contain patient level data and so confounding variables such
as demographics, comorbidities, and diagnoses could not be controlled for. To
minimise their effects, a homogenous population was identified and comparison wards
were matched to positive deviants. Furthermore, post-hoc assessment of the
confounding effect of patient age (see section 3.13.3.6) indicated that positively
deviant wards do not simply care for younger patients with less complex presentations
(Thomas & Brennan, 2000). Case mix adjustments are notoriously difficult (Shahian &
Normand, 2015), and so, despite these measures, confounding effects on safety
performance will not have been eliminated.

To provide greater control of confounding variables multilevel modelling analyses
was explored. However, data on confounding variables were not available and the
small sample size limited analytic power (n=34 wards). Multilevel modelling may be
appropriate if these problems can be overcome (e.qg. if using HES data to identify
positively deviant organisations nationally), but these complex analyses require
specialist knowledge (Duncan, Jones, & Moon, 1998), and so may not be feasible for
use on the front line of healthcare organisations.

3.11.2 The extent to which SPC was applied

A key limitation of this analysis was that none of the wards exceeded the 99.8%
(3SE) confidence levels. However, it is important to recognise the conservative and
arbitrary nature of control limits which can be made more or less stringent dependent
on the situation (Perla et al., 2011). All the positively deviant wards exceeded the 95%
(2SE) control limit and clustered separately from the rest of the population. Larger
study populations increase opportunities to identify special cause variation and so, had
the study been conducted nationally or across the north of England, positive deviants
may have exceeded the more stringent control limit.

Run charts traditionally explore variation within single rather than multiple systems
and so compare systems against their own average/median performance (Anhoj &
Olesen, 2014; Perla et al., 2011). As this study aimed to identify exceptional
performers within a region, wards were compared against the regional rather than their
own average performances. In addition, probability-based rules are traditionally used
to identify special cause variation (Perla et al., 2011); however, rule fulfilment can
indicate poor and/or improving performance as well as exceptional and consistent
performance. The importance of assessing data’s visual display is acknowledged
within SPC (Perla et al., 2011). Consequently these rules were only used as a guide
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and, despite several wards fulfilling at least one rule, they were not classed as positive
deviants.

Although this analysis highlights some of the challenges to analysing data to
identify positive deviants, SPC does provide a relatively accessible method for
identifying outliers using summative and temporal performance data. Using several
different analyses increased the robustness of the method and enabled criteria for
positive deviance to be generated. This reduced subjectivity and increased
assurances that those wards identified did actually differ from others in the population.

Phase 3: Do other perspectives of safety support the
identification of positively deviant wards?

3.12Phase 3 Introduction

During Phase 1, the NHS ST data were selected as a broad measure of safety that
could be used to identify positive deviants. They fulfilled all the relevant criteria (see
section 3.5.2) and have prominence within the NHS as demonstrated by their use
across various clinical settings and their links to financial payments (Department of
Health, 2014). During phase 2, a method was tested to identify positively deviant
elderly medical wards that demonstrated consistent, exceptional performance on the
ST’s harm-free care measure. The next step is to assess the extent to which ward
selection was supported by other perspectives of safety. If support is demonstrated
then greater assurance can be held that the correct wards were identified.

Staff and patients can provide two different perspectives about patient safety on
hospital wards. ‘Safety culture’ refers to the shared values, beliefs, norms, and
attitudes that guide how staff behave in order to maintain safety (Sorra & Dyer, 2010).
A positive safety culture is linked to organisations which are able to maintain safety
despite facing high risks (Halligan & Zecevic, 2011), and it is increasingly considered
necessary for the delivery of safe patient care (Pronovost & Sexton, 2005). Validated
measures of safety culture exist and can be used at ward and organisational levels
(Scott, Mannion, Davies, & Marshall, 2003). Evidence also increasingly suggests that
patients can be involved in maintaining their own safety. Patients are able to identify
adverse events and they provide a unique perspective on the safety of care (Giles,
Lawton, Din, & McEachan, 2013; Ocloo & Matthews, 2016; Weingart et al., 2005;
Weissman et al., 2008).
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In addition to this, the extent to which positive deviants retain their exceptional
performance is not known. During phase 2, performance was assessed over a 12
month period and analyses indicated that positively deviant performances could be
identified over this relatively long period of time. However, healthcare applications of
positive deviance which transcend a number of NHS organisations will require ethical
and trust permissions before starting stage 2 of the Bradley et al. (2009) process. As
these processes can take time, qualitative data collection may not start until several
months after positive deviants are identified. Therefore, the aims for this phase of this
study were to:

e Assess the extent to which the identification of positively deviant wards is
supported by staff and patient perceptions of safety

e Explore whether positively deviant performances on the ST's harm-free care
measure can be sustained over prolonged periods of time.

3.13Phase 3 Methods

3.13.1 Design and setting

An observational, quantitative study was conducted within the positively deviant and
matched comparison elderly medical wards that were identified during phase 2. Staff
and patient perceptions of safety were assessed on each ward using validated
surveys. Data were analysed alongside the ST data to assess whether they supported
the identification of positively deviant elderly medical wards. ST data were also
extracted from the HSCIC up to the end of the phase 3 data collection period to
assess harm-free care performance over a prolonged period (24 months).
Performances were assessed alongside the ST data used during phase 2 to ascertain
whether positively deviant wards retained their exceptional performances.

Researchers and all staff on the participating wards remained blinded as to whether
wards were classed as positively deviant or comparators throughout phase 3. The
study was registered on the UK Clinical Research Network Study Portfolio (reference —
18050) and the following ethical permissions were obtained:

e NHS Ethical approval — granted by the South East Scotland Research Ethics
Committee 01 (reference: 14/SS/1085)
e NHS Permissions were granted by all five NHS trusts involved
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3.13.2 Participants and recruitment

All of the wards identified during phase 2 were invited to participate in the study.
Clinical leads within each of the relevant NHS trusts were contacted and meetings
were arranged with the ward leadership teams to discuss participation (typically with
the ward manager, consultant, matron, and a representative from Research and
Development). All but one of the wards agreed to participate (positively deviant wards
n=4; comparison wards n=5)2. T3W7 was unable to participate due to prior
involvement in a large patient safety research study. Patients and staff on participating
wards were recruited between February and August 2015.

3.13.2.1 Patient participants

Patients who had capacity and were physically well enough were invited to
complete a patient survey. Participating patients had to be over the age of 65 years
and to have received care on the included ward for more than four hours. Patient
eligibility was determined by the ward sisters and/or nurses. Opportunity sampling was
used to recruit up to 20 patients per ward. The sample size was determined by
research on the main patient measure used within the survey (Lawton et al., 2015;
Sheard et al., 2014). A sample size beyond 20 participants only minimally narrows the
confidence intervals for the main measure.

3.13.2.2 Staff participants

Staff within each multidisciplinary ward team were invited to complete a staff
survey. Staff could hold any job role and be of any professional grade. A 30-50%
response rate for the main staff measure has previously been reported (Sorra & Nieva,
2004), therefore, this study aimed to recruit a minimum of 50% of the multidisciplinary
team on each ward using opportunity sampling. Staff were informed about the study
via a letter and posters were displayed in staff areas.

3.13.3 Measures

The patient survey contained three measures: 1) the Patient Measure of Safety
(Giles et al., 2013); 2) the Friends and Family Test (NHS England, 2014a); and 3)
guestions previously included under Commissioning for Quality and Innovation
(CQUIN) payments (Department of Health, 2011). The staff survey contained two
measures: 1) the Patient Safety Grade (Sorra & Nieva, 2004); and 2) questions

2 Note: Researchers and the ward teams did not know that the non-participating ward
was positively deviant until blinding was removed.
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assessing the Yorkshire Contributory Factors Framework3 (Lawton et al., 2012). The
surveys are presented in Appendix 5 and Appendix 6. Two sources of secondary data
were collected from each ward: average patient age data and the most recent NHS
Safety Thermometer data.

3.13.3.1 Patient Measure of Safety

The main measure within the patient survey was the Patient Measure of Safety
(PMOS). The PMOS gathers feedback from hospitalised patients about the safety of
their care and assesses perceptions about factors contributing to safety (Giles et al.,
2013). The survey includes 44 items measuring nine domains: communication and
team working; organisation and care planning; access to resources; ward type and
layout; information flow; staff roles and responsibilities; staff training; equipment
(design and functioning); and delays. A stand-alone item measures dignity and
respect. The survey includes positive and negatively worded items, and patients
respond using 5-point Likert scales ranging from ‘strongly disagree’ to ‘strongly agree’.
‘Not applicable’ and ‘prefer not to answer’ options are available and comments can be
added to provide context (McEachan et al., 2014). The PMOS is valid, reliable and
acceptable to patients (Giles et al., 2013; McEachan et al., 2014).

3.13.3.2 The Friends and Family Test

The Friends and Family Test (FFT) is a single item survey used nationally in the UK
to assess patient experience (NHS England, 2014a). Patients are asked ‘how likely
are you to recommend this ward to your friends and family if they need similar care or
treatment?’. The question is usually administered on, or shortly after, discharge but for
this study it was completed during the patient stay. Patients respond using a 5-point
Likert scale ranging from ‘extremely likely’ to ‘extremely unlikely’.

3.13.3.3 CQUIN questions

CQUINSs are a payment framework to encourage quality improvement within the
NHS. Until 2013 a national CQUIN entitled ‘responsiveness to the personal needs of
patients’ was assessed using five patient experience questions (Department of Health,
2010). From 2014 these guestions were included in the National Inpatient Survey
(Care Quality Commission, 2014). The three questions that are relevant to a current
hospital episode were included within the patient survey. These were:

1. Were you involved as much as you wanted to be in decisions about your care
and treatment?

3 The Yorkshire Contributory Factors Framework data are not described or used within
the study reported in this chapter. Further explanation will be given in chapter 4.
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2. Did you find someone on the hospital staff to talk to about your worries and
fears?

3. Were you given enough privacy when discussing your condition or treatment?

Questions are answered using 3-point Likert scales ranging from ‘yes
definitely/always’ to ‘no’. Although they assess patient experience rather than safety,
both domains contribute to the overarching concept of quality (NHS England, 2016d).
This study identified positive deviants using a broad safety outcome and so it is
reasonable to assume that the cultural and system factors that facilitate exceptionally
safe care will also facilitate excellence across other domains of quality. Furthermore,
the CQUIN questions were already embedded within the patient survey and so these
data were collected for convenience.

3.13.34 Patient Safety Grade

The Patient Safety Grade (PSG) is one of four outcomes within the Hospital Survey
on Patient Safety Culture (HSOPSC - Sorra & Nieva, 2004). Staff grade their ward on
overall patient safety using a 5-point Likert scale ranging from ‘excellent’ to ‘failing’.
The HSOPSC has been extensively validated and guidance suggests that outcomes
which are not required can be removed (Sarac, Flin, Mearns, & Jackson, 2011; Sorra
& Dyer, 2010; Sorra & Nieva, 2004). In a recent study the PMOS and HSOPSC were
strongly associated with the ST’'s harm-free care measure (Lawton et al., 2015), and of
all HSOPSC outcomes the PSG correlated most strongly. Selecting a single outcome
measure reduced the time required for staff to participate which is known to increase
response rates (Edwards et al., 2002).

3.13.3.5 NHS Safety Thermometer

Due to the time taken to gain NHS ethical approvals and trust permissions, primary
data collection started between five to seven and a half months after the wards were
identified. To explore whether wards retained their positively deviant or slightly-above-
average performance levels during this time, ST harm-free care data were extracted
for the participating wards from the point of identification to the end of the primary data
collection period (August 2014 — July 2015 inclusive?). This enabled the performance
of positively deviant wards to be assessed over a 24 month period.

3.13.3.6 Average patient age data

Accurate average patient age data were not available during phase 2. To exclude
the possibility that positively deviant wards provide safer care because they treat a
comparatively younger group of patients, average patient age data for the period of 1%

4 Only one patient was recruited during August 2015 therefore ST data were not
extracted for this month.
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August 2013 to 31% July 2014 were collected from the participating wards. This time
period corresponds to when the wards were initially identified. Data were typically
requested from a central informatics team within each trust.

3.13.4 Procedure

The majority of data collection was undertaken by RB. Two researchers (CR and
AH) supported recruitment in one NHS trust®.

3.134.1 Patient survey

During each ward visit researchers spoke to the ward manager and/or nurses on
shift to identify eligible patients to participate in the survey. Depending on local
agreements the researcher either approached eligible patients independently or was
introduced to them by ward staff. The study was discussed verbally, patients were
provided with a written information sheet, and they were given time to consider the
information and ask questions. Patients provided written informed consent. Where this
was not feasible a witnessed consent form was completed.

Patients chose whether to complete the survey with the researcher’s support or
independently. Where support was requested researchers read the questions and
recorded patient’s answers. Surveys were predominantly completed electronically on a
laptop computer although paper versions were available. Surveys took approximately
20 minutes, and a ‘thank you’ card was given on completion.

3.13.4.2 Staff survey

At the start of recruitment on each ward multidisciplinary staff received a letter
informing them about the study. Letters were predominantly distributed by ward
managers at convenient times such as handovers and team meetings. While on the
wards RB also helped to distribute letters. The letter enclosed the staff survey, an
information sheet, and return envelope. Participants placed completed surveys into a
‘drop box’ which was stored securely on the ward. The survey took approximately ten
minutes to complete and they were incentivised by a prize draw to win a £20 gift
voucher on each ward.

3.13.5 Analysis

All blinding was removed® prior to quantitative analysis which was conducted using
IBM SPSS (Statistical Package for the Social Sciences). Data were cleaned and

5 In total, CR and AH recruited 15% of the patient participants (across the whole study)
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descriptive statistics were used to summarise the data and to assess the assumptions
of parametric tests. MVA was conducted to explore patterns within missing data.
Overall PMOS and CQUIN scores were calculated for every patient by averaging the
data from all items. An overall PMOS score was only calculated if the participant had
more than 80% complete data.

Individual level data were aggregated to ward level for further analyses. Average
ward level scores for the PMOS, FFT, CQUIN, and PSG were calculated. To explore
whether staff and patient perceptions of safety supported the identification of positive
deviants using the ST data, ward level performances were initially ranked for each
measure. Z-scores were also calculated for each measure and visualised in a
scatterplot. Independent samples t-tests explored whether the positively deviant and
comparison wards differed on average patient age during phase 2 of the study.

To assess whether positively deviant wards retained their exceptional performance
levels over a more prolonged period, ST harm-free care performance for the two
performance groups were plotted on a line chart over the 24 month study period
(beginning of phase 2 to end of phase 3). ST harm-free care performances between
the two groups were compared during phase 3 and the overall study period (24
months) using independent samples t-tests.

3.14 Phase 3 Results

3.14.1 Data screening

All data were screened for errors. Where applicable negatively worded survey items
were recoded so that high values represented safer perceptions of care across all
measures. ‘Not applicable’ and ‘prefer not to answer’ responses within the PMOS
survey were coded as missing data. MVA was conducted to highlight patterns of
missing data within patient and staff surveys (Tabachnick & Fidell, 2013). Little’s
MCAR tests were not significant indicating that all data were MCAR — patient survey
data y* (6141) = 6297.35, p=0.80; staff survey data y* (164) = 140.57, p=0.91. The
imputation of missing values was not considered appropriate as patient perceptions of
safety are not uniform across different PMOS domains and most missing data were
due to items not being relevant to a patient’s stay.

6 Phase 3 of this study and stage 2 of the Bradley et al. (2009) process (chapter 4)
were conducted concurrently. Blinding was retained while collecting the qualitative
data and during the initial stages of the qualitative analysis (see Chapter 4,
section 4.3.1 for further detail).
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Data were assessed for normality at an individual level. Histograms and skewness
and kurtosis values indicated that the PMOS and CQUIN measures were normally
distributed (see Appendix 7). The FFT and PSG were negatively skewed towards
better perceptions of safety with slightly flat distributions. Favourable perceptions of
care are common within patient satisfaction surveys such as the FFT (Jenkinson,
Coulter, Bruster, Richards, & Chandola, 2002), especially when surveying patients of
an older generation (Hall & Doran, 1990). Furthermore, skew was expected due to the
slightly above average and exceptional performance levels of participating wards.

3.14.2 Descriptive statistics

Data were collected from 188 patients and 161 multidisciplinary staff, clustered
within nine elderly medical wards. This represented an overall response rate of 55% of
patients and 45% of the multidisciplinary teams. Recruitment data are displayed in
Table 3.4. Targets were met on all but one ward (T1W2).

Table 3.4 Staff and patient recruitment data by ward

Patient response rate Staff response rate
n (% of those approached)® n (approx. % of the MDT)

" Tiw1 21 (51) 22 (44)
> o
g g T2W3 22 (61) 14 (40)
2 3 T2W6 21 (47) 1131
o3
o T5W10 20 (51) 30 (67)
" T1W2 17 (53) 18 (45)
©
g T2w4 23 (48) 14 (40)
c
2 T2W5 20 (49) 19 (54)
@
e T3W8 20 (69) 16 (46)
@]
© T4W9 24 (83) 17 (35)
All wards 188 (55) 161 (45)

% The response rate includes patients who explicitly refused to participate. It does
not include: those whom nurses reported to be eligible but were subsequently
considered unsuitable (see section 3.15.2); those whom, after providing time to
consider participation, could not be followed up.
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Patient characteristics are displayed in Table 3.5. The average age of patient
participants was 84.53 years (SD=5.45) ranging from 70-97 years old. At the time of
participation patients had spent an average of 14.75 days in hospital. Just under half
of the patients received ongoing hospital treatment prior to their admission (41%), with
an average of 2.5 hospital admissions within the previous five years.

The staff survey was completed by 67 nurses, 41 support workers, 23 allied health
professionals, 6 doctors and 24 others (including administrators, domestics, matrons
and 12 participants of unknown profession). The breakdown of staff participants by
professional group is displayed in Table 3.6. A greater proportion of medical and
qualified nursing staff completed the survey on positively deviant than comparison
wards.

Table 3.5 Characteristics of patient participants

) Ongoing Time in )
Patient age ) . Inpatient
hospital hospital
mean years frequency
treatment mean days
(SD) mean (SD)
% yes (SD)
Positively
_ 84.49 (5.60) 33% 13.6 (12.87) 2.27 (2.46)
deviant wards
Comparison 46% (3
84.56 (5.36) o 15.71 (19.64) 2.71 (3.32)
wards missing)
All wards 84.53 (5.45) 41% 14.75 (16.91) 2.51 (2.97)

Table 3.6 Professional roles of staff participants

Healthcare Allied

Nursing _ Doctors Other
Assistants Health
% % %
% Profs %
Positively
_ 46.8 195 15.6 6.5 11.7
deviant wards
Comparison
36.9 31.0 13.1 1.2 17.8

wards

All wards 41.6 25.5 14.3 3.7 15.0
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3.14.3 Do other perceptions of safety support the identification

of positively deviant wards?

All individual level data were aggregated to ward level for analysis. The descriptive
statistics for all measures are presented in Table 3.7. Scatterplots were analysed to
assess assumptions of linearity and homoscedasticity (Appendix 8). The associations
between harm-free care performance and staff and patient perceptions of safety could

not be statistically assessed due to the small sample size and limited range of

performance levels that were sampled. Therefore, ward level performance for each

measure was ranked and visualised in Figure 3.4.

On average, the positively deviant wards (highlighted in Figure 3.4) performed

better than the comparator wards across all four measures. However, the differences

between the two groups were small, as shown in Table 3.7, and there were three

notable exceptions. One of the positively deviant wards, T2W6, was the lowest

performer on the PMOS and FFT measures. Furthermore, two comparator wards

outperformed the positively deviant group average on some of the patient measures
(T3W8 — PMOS and FFT; T4W9 — PMOS only).

Table 3.7 Ward level descriptive statistics for all survey measures

PMOS FFT CQUIN PSG
Mean (SD)® Mean (SD)?  Mean (SD)®  Mean (SD) ?
. T 4.33 (.45) 4.71 (.56) 2.48 (.45) 4.29 (.56)
% T2W3 4.21 (.34) 4.55 (.67) 2.58 (.47) 4.21 (.70)
% % T2W6 3.94 (.37) 4.14 (1.15) 2.45 (.32) 4.09 (.54)
% ® I5wio 4.52 (.26) 4.65 (.49) 2.53 (.48) 4.13 (.78)
£ Average  4.24 (41) 4.51 (.78) 2.51 (.43) 4.18 (.67)
TiW2 4.11 (.53) 4.26 (.75) 2.25 (.50) 3.50 (1.15)
g T2W4 4.09 (.39) 4.26 (1.00) 2.43 (.45) 4.07 (.48)
S Taws 3.96 (.39) 4.15 (1.23) 2.18 (.58) 4.05 (.52)
é T3W8 4.51 (.27) 4.75 (.44) 2.48 (.33) 3.69 (.79)
§ T4W9 4.30 (.36) 4.46 (.88) 2.50 (.36) 3.29 (1.16)
Average  4.20 (.43) 4.38 (.92) 2.38 (.46) 3.71 (.91)

aMeasured on a 0-5 Likert scale; ® Measured on a 0-3 Likert scale. Higher scores
represent safer perceptions of patient care on all measures.
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ST Harm- Patient Friends & Patient
Rank free care Measure Family CQUIN Safety Grade
(phase 2) of Safety Test y
1 (Highest) T2W3 T5W10 T3W8 T2W3 -

2 T3W8 T5W10 T2W3
3 T5W10 TAW9 T5W10
5 T1W?2 T2W3 T4W9 T3W8 Tow4
6 e e s I
7 T3W8 ToW4 Tiwz ToW4 T3W8
8 T2W4 T2W5 T2W5 TIW2 TIW2

Figure 3.4 Visual representation of ward level performance across all patient
safety measures

Each positively deviant ward that participated in the study is represented by a different
colour in the figure. Comparison wards are not highlighted by colour.

All measures were assessed using different scales, therefore, z-scores were
calculated and plotted in Figure 3.5 so that performances from different normal
distributions could be compared. Positively deviant wards, on the whole, performed
above the mean and, as a group, they generally performed better than the group of
comparator wards for all measures of patient safety. These data suggest that staff and
patient perceptions of safety were generally higher where wards displayed better ST
outcomes and so they support the identification of positively deviant elderly medical
wards using routinely collected ST data.
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Figure 3.5 Scatterplot of z-scores to assess whether patient and staff
perceptions of safety support the identification of positive deviants using the ST
data.

To assess whether patient age has a confounding effect on the identification of
positively deviant wards, administrative average patient age data for the phase 2 data
collection period were analysed using an independent samples t-test’. During phase 2,
average patient age did not significantly differ between positively deviant and
comparison wards (t(7)=0.15, p = 0.88) suggesting that positively deviant wards do not
simply succeed because they care for younger and potentially more healthy patients.

7 These administrative data are different to those displayed in Table 3.5.
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3.14.4 Can positively deviant wards retain their exceptional
performances over prolonged periods of time?

The final analysis assessed whether positive deviants retained their exceptional
performance during phase 3 of the study. ST harm-free care data for phase 2 (August
2013-July 2014) and phase 3 (August 2014-July 2015) of the study are visualised in
Figure 3.6 for the two performance groups. During phase 2, positively deviant wards
performed significantly better on the harm-free care measure than their comparators
(see section 3.10.2 for analysis). However, Figure 3.6 suggests that this difference

diminished during phase 3 of the study.
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Comparison ward average
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Figure 3.6 Positively deviant and comparison wards’ average monthly
performance over phase 2 and 3 of the study

To explore this further average performance data for each study phase are
presented in Table 3.8 at ward and group level8. During phase 3 and the overall study
period (24 months), positively deviant wards on average performed better than the
matched comparison wards. Although a significant difference between the two

8 As NHS ST harm-free care data are publicly available details are also included for
T3W?7 (the ward which was unable to participate in phase 3 of the study).
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performance groups was retained across the overall study period (positively deviant
wards: mean=90.93, SD=1.58; comparison wards: mean=88.55, SD=1.15; t(8)=2.72, p
= 0.03), there was no significant difference during phase 3 (positively deviant wards:
mean=90.53, SD=3.00; comparison wards: mean=89.56, SD=1.22; t(8)=0.67, p =
0.52). Three positively deviant wards were outperformed by their matched comparison
wards during phase 3 (T2W3 — T2W4, T3W7 — T3W8, and T1IW1 — T1W2).

Table 3.8 Harm-free care performances during phase 2 (identifying wards) and
phase 3 (primary data collection)

Average ST harm-free care performance %

Phase 2 Phase 3 Overall
(12 months) (12 months) (24 months)

0 Tiwi 90.14 88.55 89.34
g T2W3 92.68 90.21 91.39
-§ T2W6 91.48 91.92 91.73
i T3W7 91.40 87.13 89.27
% T5W10 90.97 94.83 92.90
€ Average 91.33 90.53 90.93
@ TiW2 88.48 88.71 88.59
§ T2W4 87.72 91.00 89.36
é T2W5 85.17 87.95 86.56
g T3W8 87.90 90.12 89.01
8 T4W9 88.01 90.02 89.22
Average 87.46 89.56 88.55

3.15Phase 3 Discussion

In general, staff and patients perceptions of safety corroborated the ST harm-free
care performances, providing support for the method used to identify positively deviant
elderly medical wards. Furthermore, the significant difference in harm-free care
performance between the positively deviant and comparator groups over the overall
study period indicated that, to some extent, positively deviant wards can retain their
exceptional safety performances over prolonged periods of time (24 months). Our
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results though were not entirely conclusive and so the extent to which positively
deviant elderly medical wards have been identified can be questioned.

Staff on positively deviant wards uniformly perceived care to be safer than those on
comparison wards, however, this was not the case for patients. One positively deviant
and two comparison wards performed more consistently with their opposite
performance groups for some of the patient measures. One explanation for this may
be that these wards have a different focus on how they achieve exceptional safety.
Some wards may emphasise the importance of guideline compliance whereas others
may emphasise patient centred care. Although guideline compliance may produce
exceptional clinical outcomes, this may not be reflected in exceptionally positive
patient perceptions of safety. In contrast, delivering patient centred care - where
healthcare professionals and patients work collaboratively to deliver care that
addresses individual needs and preferences - may have created more positive patient
perceptions of safety via the PMOS measure.

The FFT and CQUIN measures were also not uniformly supportive of the ST data.
These provide measures of patient experience rather than safety and, although
consistent and positive associations exist between these two domains of quality, they
are distinct (Doyle, Lennox, & Bell, 2013). This may have contributed to the lack of
agreement with the ST data. However, these two measures were more corroborative
than the PMOS data. Both measures were either financially incentivised and/or
published publicly (Care Quality Commission, 2014; Department of Health, 2010; NHS
England, 2014a), and these two strategies are known to drive quality improvement
(Shaw et al., 2015). This may explain the slightly higher association between them and
the ST data. Fundamentally though, had positive deviants been identified using a
different outcome measure of patient safety, a different set of elderly medical wards
may well have been sampled within this study.

During phase 2 we demonstrated that, to a large extent, positively deviant wards
can be reliably identified over reasonably long periods of time (up to 12 months).
However, the results of phase 3 suggest that this may be less feasible across longer
time frames. The high priority of safety within healthcare organisations and, more
specifically, the focus placed on safety as a result of participating in the study may
have incentivised comparison wards to improve their ST performance. These wards
had greater scope for improvement than the positive deviants. There is also limited
consensus on how sustained safe patient care should be defined (Benn et al., 2009)
and so consistent outperformance for harm-free care over 24 months may have been
an unrealistic expectation.

Healthcare organisations change rapidly and new systems, processes and quality
improvement initiatives are regularly implemented (Pronovost et al., 2004). Changes to
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ward leadership, staffing levels, and environments were all observed during the study
and may have contributed to the lack of reliability during phase 3. With regards to
identifying positive deviants, it is also not clear how well changes to a ward’s location
(and thus name) are represented with the HSCIC and so, when using the ST data,
local knowledge is needed to accurately extract data.

The findings are also problematic for the subsequent stages of the Bradley et al.
(2009) process. The qualitative inquiries of stage 2 are assumed to occur within the
top performers but this study suggests that may not be the case. Backward facing
measurement, publication time lags of routinely collected data, and requirements for
ethical approval postpone the qualitative data collection, thus increasing the likelihood
that positively deviant performances will have changed. Researchers therefore need to
assess whether success strategies existed at the time when positive deviants were
identified. If the hypothesised strategies were implemented after they were identified
they could not have contributed to the exceptional performance that the positive
deviants were identified for.

3.15.1 How confident must we be that positive deviants have
been correctly identified?

There are consequences associated with making performance judgements.
Incorrectly naming poor performers can damage reputations, mislead patients, cause
undue attention, and lead to sanctions and the misallocation of scarce resources
(Lilford et al., 2004; Shahian & Normand, 2015). In many healthcare systems blame is
also apportioned to those individuals who are closest to a failure (Reason, 1997).
When applying the positive deviance approach many of these concerns are alleviated
by its asset based nature, however, unintended consequences may still arise from
incorrect identification. Misplaced perceptions of exceptional performance may create
staff complacency (Hudson, 2003) and cause services to be overlooked for
improvement activity and additional support or resources. The wider community may
also adopt second-rate practises from incorrectly identified positive deviants, where
more effective learning could be gained from those who truly outperform. Confidence
must therefore be held in the positive deviants identified but two key factors affect this.

First, this study applied the approach within a geographic region, but positive
deviants could equally have been identified within the North of England or even
nationally. Larger populations increase the opportunity of identifying positive deviants
but also alter the benchmark against which performances are compared. For example,
what appears to be exceptional performance within a poorly performing region may
actually be below the national average. Using national benchmarks to identify positive
deviants would reduce this problem, but this was not feasible in this study as these
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data were not readily available - local knowledge was required to identify elderly
medical wards within the HSCIC.

Second, statistical significance is only as valid as the assumptions that underlie the
tests (Rethman & Numm, 1999). Health researchers often identify clinical as well as
statistical differences within data. Clinical significance refers to the meaning and utility
of findings (Oberst, 1982), for example whether a treatment has a real effect on a
patient’'s outcome. Statistically significant differences may be so small that no overall
clinical benefit is gained, and biased or erroneous conclusions can be drawn by acting
upon statistical rather than clinically significant results (Zhan & Miller, 2003). In this
study, the actual decrease on the ST harm-free care measure between positively
deviant and the ‘next best’ ward was minimal (1.17%). Combined with the arbitrary
nature of significance testing and the effect of confounding variables, the positively
deviant wards may not have provided any safer care than the other high performing
wards. Although the identification of statistically different positive deviants was a
marked improvement from previous healthcare applications, future studies may also
want to consider the extent to which clinical differences can be identified and whether
the routinely collected data being used facilitates this.

3.15.2 Study limitations

There are a number of notable limitations to this phase of the study. First, one of
the positively deviant wards was unable to participate due to prior involvement in
another patient safety study and so it is not known whether staff and patient
perceptions of safety would have supported the identification of this particular ward.
Furthermore, participation in this other study may have improved levels of safety on
the ward and therefore impacted their identification as a positive deviant. Second, the
researcher faced a number of challenges when collecting the patient survey data.
Although the PMOS is validated and has been used in different clinical settings, the
patient population in this study was exceptionally elderly. Cognitive impairment and
illness severity limited the number of eligible participants, and diagnoses that were
unrelated to the admission and/or undiagnosed conditions may have influenced
accurate survey completion. Similar challenges associated with recruiting older adults
are well documented in previous research (Hancock, Chenoweth, & Chang, 2003;
Harris & Dyson, 2001). Many patients struggled with the survey’s length, the frequency
of negatively worded items, and the use of double negatives. Due to patient frailty,
researchers supported survey completion by reading the questions and recording
answers, however, this may have introduced bias. Patients may also have perceived
researchers to be members of ward staff reducing their disclosure of negative
experiences. In combination these factors may have contributed to the less uniform
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patient perceptions of safety. In recognition of these challenges, the PMOS measure
has recently been adapted for a more elderly and vulnerable population (Taylor et al.,
2016), and two shorter versions of the PMOS survey are currently being validated
(G.Louch, personal communication, Jan 2016).

Third, patient perceptions of safety on each of the wards may have been positively
skewed. Patients who lacked capacity or were too unwell were not eligible to
participate for ethical reasons, however, these patients are likely to have been more
vulnerable to safety incidents. Reduced variation within the measures will have
affected the ability to identify exceptional performance and may have been due to
elderly patients’ tendency to show greater satisfaction with medical care than their
younger counterparts (Hall & Doran, 1990). Anecdotally the researcher noted that
relatives often prompted patients’ recall of safety incidents and/or poor care which
suggests that some elderly patients may not have mentioned all relevant safety
concerns. Patients are also known to identify different types of safety events to those
that are reported through staff led mechanisms (Weingart et al., 2005; Weissman et
al., 2008). A patient’s unique position may have led them to identify different aspects
of safety which are not adequately captured within the ST data or the staff survey
(McEachan et al., 2014). Fourth, due to limited resources the sample size for phase 3
was small and so the relationships between the ST data and staff and patient
perceptions of safety could not be assessed statistically. However, the researcher
ensured that the initial identification of positively deviant wards was not limited by this.

3.160verarching discussion

The study presented in this chapter aimed to a) identify a routinely collected broad
measure of safety within the NHS that could be used to identify positively deviant ward
teams; b) test a method for identifying positively deviant elderly medical wards; c)
assess whether staff and patient perceptions of safety supported this identification;
and d) assess whether positive deviants retain their exceptional performance over
prolonged periods of time.

During phase 1, the NHS ST was identified as the only data source suitable for
ward level assessment of positively deviant performances. Explorations highlighted the
challenges and limitations faced when measuring and monitoring safety within the
NHS and trying to identify exceptionally safe rather than unsafe performance.

During phase 2, NHS ST data were analysed to identify five positively deviant
elderly medical wards that ranked top within their region, outperformed their trust, and
performed consistently over 12 months. Findings indicated that a more robust method,
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which used a number of different analyses including SPC, facilitated the effective
identification of positively deviant elderly medical wards. These analyses however also
highlighted the challenges faced in controlling for confounding variables - especially
when identifying positive deviants on a broad outcome measure.

During phase 3, staff and patient perceptions of safety were assessed on nine
positively deviant and matched comparison wards. In general, these perceptions
supported the identification of positively deviant wards and so indicated that they can
be identified in this way. However, the findings were not unanimous, especially among
patients, and so the possibility that a different analysis on a different data source could
have identified different positively deviant wards must also be considered.
Furthermore, although phase 2 indicated that positively deviant performances can
reliably be identified over 12 months, this appeared to be less feasible over a more
prolonged time period (24 months).

Results from each study phase have already been discussed but there are some
overarching challenges facing the approach. These are discussed below with the aim
of developing robust guidance for future healthcare applications of the positive
deviance approach.

3.16.1 The challenge of identifying a homogenous population

The positive deviance approach assumes that certain individuals, teams, or
organisations succeed despite facing the same constraints as others (Marsh et al.,
2004). The importance of identifying a homogenous population was previously
discussed (section 3.4.2), and several steps were taken in this study to maximise this
(peer identification, criteria to define ‘elderly medical’ wards, and the use of matched
comparison wards).

Assessing homogeneity within complex healthcare organisations and on a broad
outcome of safety is likely to be especially challenging. A wide range of factors are
known to contribute to patient safety incidents within hospital settings and these
operate at an individual, ward, organisation, and external policy level (Lawton et al.,
2012). Each of these factors will affect the homogeneity of a population. As NHS trusts
are structured, commissioned, and run differently it is difficult for external researchers
or clinicians to understand these nuances, especially at ward level, where there is a
limited amount of publicly available information.

When assessing a population’s homogeneity and exploring whether wards face
different constraints and/or have access to different resources, it is important to
distinguish between differences that give a ward an unfair advantage and those that
indicate positive deviance (e.g. where wards have used the same resources differently
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to overcome challenges). Engaging frontline clinicians who have intricate knowledge
about their organisations makes it easier to assess homogeneity, but these individuals
are unlikely to know how resources are used within other wards or trusts.

3.16.2 The challenge of involving frontline staff and patients

Positive deviance is a bottom up approach where solutions to problems are sought
from within (Marsh et al., 2004). Members of the community are considered integral to
the process with some public health processes emphasising the importance of
involving the community prior to identifying positive deviants (CORE, 2002; The
Positive Deviance Initiative, 2010). There is limited opportunity within the Bradley et al.
(2009) process to involve staff and/or patients in identifying positive deviants within
healthcare. Although clinical opinions about an intractable problem and the validity
and/or usefulness of a data source can be sought, it is difficult to do this systematically
across multiple organisations. More generally this may be compounded by difficulties
faced in trying to engage frontline staff in improvement work (Dixon-Woods, McNicol,
et al., 2012). NHS trusts operate as individual organisations which means staff are
less likely to know how similar wards in different trusts perform. Geographic and
organisational barriers make involving the community in identifying positive deviants
more challenging than within a traditional public health setting.

3.16.3 Implications and recommendations for identifying
positively deviant wards

This study has highlighted several implications for future healthcare applications of
the positive deviance approach. Although the difficulties of measuring safe (Safety-II)
rather than unsafe (Safety-I) patient care within healthcare organisations is well
documented (Hollnagel, Braithwaite, et al., 2013b; Vincent et al., 2013), this study
provides an indication that ST data can be used to identify positively deviant elderly
medical wards and thus facilitate an asset based approach to safety improvement.

NHS ST data are not relevant to all clinical microsystems, however, they do provide
an accessible and frequent source of safety information. Since designing this study
additional ST tools have been developed to assess safety within medications,
maternity care, mental health services, children’s and young people services (NHS
Quiality Observatory, 2016). If these tools can also be used to identify positive deviants
accurately then the method used in this study could have great impact across the
NHS. The following recommendations and considerations are proposed to
complement the Bradley et al. (2009) guidance and to increase the rigour in which
positive deviants are identified within healthcare organisations.
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¢ Involve frontline clinicians where possible when identifying positive deviants,
e.g. when choosing a pertinent problem and selecting a suitable data source.
¢ Maximise the homogeneity of the study population to ensure positive deviants
succeed despite facing the same constraints as others
o Consider what type of comparison group to select - average performers or a
range of performance levels? Are confounding factors (which are not controlled
for) adequately represented in the two performance groups?
o Consider which data will be used to identify positive deviants (where relevant
the criteria used in phase 1 are referenced in brackets):
- Are data routinely collected, valid, and reliable? (criterion 1) Is it possible to
triangulate several data sources?
- Are data consistently collected and accessible across the relevant
population e.g. multiple wards / NHS Trusts? (criteria 2 and 3)
- Do data represent recent performance? Are they published at an
appropriate rate / frequency? (criterion 4)
- Are data available at the appropriate unit of analyses, e.g. individual, ward,
or organisation level? (criterion 5)
- Are data available across a relevant time period to assess consistent
outperformance?
- Consider the impact of: confounding variables; the sample size for the data
source; and rate of incidence.
e Select appropriate analyses:
- What is the performance benchmark? Should positive deviants outperform
others within their local or national population?
- Can any confounding variables be controlled for? (including participation in
large scale patient safety initiatives or research studies)
- Can data be analysed temporally?
- Is the interpretation of the analyses relatively intuitive or does it require
expert/specialist skills?
- Over what time period should positive deviants display exceptional
performance?

- Isit possible to assess for clinical as well as statistical differences?

3.16.4 Conclusions

This study provides an indication that positively deviant elderly medical wards which
deliver exceptionally safe patient care can be identified over 12 months using NHS ST
harm-free care data - a routinely collected, broad outcome measure of safety. A
rigorous method for identifying positive deviants was successfully applied and staff
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and patient perceptions of safety generally supported the identification of exceptional
performers. The method provides a relatively practical and intuitive approach for
identifying positive deviants, however, quite complex statistical software was required
to create the run charts (R) and advice was sought from a statistician. Frontline
healthcare professionals are unlikely to have the time or the skills required to complete
these analyses themselves, however, quality improvement/data analysis teams within
NHS trusts or regional organisations such as CCGs may have staff who possess the
necessary expertise. Furthermore, training in SPC is increasingly being offered to
healthcare teams (e.g. by the Yorkshire and Humber Improvement Academy) to
support the development of these skills. The study has also highlighted a number of
challenges associated with identifying positive deviants within healthcare, and has
generated some considerations and recommendations for future applications of the
approach.

Identifying positive deviants is only the first of four stages within the Bradley et al.
(2009) process. Most regulatory systems (e.g. the Care Quality Commission)
recognise that the assessment of quality and safety cannot rely on quantitative data
alone and so they also include qualitative data collection e.g. via inspections
(Bardsley, 2016). The effectiveness of the methods used are therefore likely to
become more apparent as subsequent stages of the positive deviance process are
conducted. For example, the qualitative enquiries of stage 2 (chapter 4) will uncover
whether positively deviant wards actually do anything differently from the rest of the
population to facilitate their success. This may highlight whether the approach truly
identifies positive deviants or whether these wards just perform exceptionally well on a
continuum of performance.
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Chapter 4

An exploration of how positively deviant elderly medical wards
deliver exceptionally safe patient care.

4.1 Chapter summary

This chapter progresses the positive deviance application that was reported in
chapter 3. It focuses on the second stage of the Bradley et al. (2009) process:
generating hypotheses about the positively deviant strategies that are used to
succeed. A multi-method but predominantly qualitative study was conducted on elderly
medical wards that displayed exceptional (positively deviant) and slightly above
average (comparison) performance on the NHS Safety Thermometer data. A
pragmatic and theoretically underpinned method was used to explore staff perceptions
of how multidisciplinary ward teams deliver safe patient care. Hypotheses about the
positively deviant strategies that facilitated exceptionally safe patient care are
presented alongside a discussion of the methods used during this stage of the positive
deviance approach.

4.2 Introduction

The assessment of high performance within healthcare has largely focused on the
statistical relationships between hospital characteristics and various performance
measures (Brand et al., 2012). Understanding these relationships is important,
however, studies predominantly explore a limited number of variables and use cross-
sectional, correlation analyses that fail to account for their complex and wide ranging
nature (Taylor et al., 2015). Studies like this do little to improve our understanding of
the underlying factors that explain how exceptional performance is achieved (Taylor et
al., 2015). This is especially problematic when assessing broad outcome measures
(e.g. overall safety) as there are likely to be a myriad of factors that influence both high
performance and positive deviance (exceptionally high performance).
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4.2.1 How should positively deviant success be explored?

The second stage of the Bradley et al. (2009) process aims to generate hypotheses
about the positively deviant strategies used to achieve exceptionally high performance.
It seeks to understand how positive deviants function in relation to an outcome of
interest by assessing the specific strategies and the wider organisational context within
which they are implemented. To generate a detailed picture about how healthcare
organisations succeed, Bradley et al. (2009) propose that this second stage should be
conducted using qualitative methods such as observation, interviews, focus groups,
document analyses, and/or a combination of these.

As found in the systematic review (chapter 2), healthcare applications of this stage
have predominantly used multiple methods, extensive resources, and have lacked
meaningful staff and/or patient involvement. For example Taliani et al. (2013)
conducted 136 interviews within US primary care medical homes, and Curry et al.
(2011) conducted 158 interviews alongside one to two day site visits in 11 different
hospitals. Many of the studies included within this review appear to have been led by
external research teams and so are likely to have benefited from additional resources
(e.g. funding, training, and time) which are not commonly available to clinicians
working on the frontline. However, one of the objectives of this thesis was to critically
appraise the positive deviance approach as a quality improvement method rather than
a research process. Therefore, it was important to assess whether a pragmatic
method could be used to conduct stage 2 of the positive deviance approach. This
method must be feasible for clinicians and healthcare organisations to implement
independently of external academics, i.e. it must be accessible to the skill mix of
frontline clinicians and not require too many resources such as staff time.

The systematic review (chapter 2) also highlighted the arbitrary nature of the
gualitative inquiries and the limited use of frameworks, theories, or even explanations
as to why certain factors were explored (Baxter et al., 2015). To ensure that positively
deviant strategies are not overlooked, it is important to comprehensively assess all
factors that could contribute to exceptional performance during stage 2 of the positive
deviance approach.

It is commonly accepted that there is no ‘silver bullet’ for improving patient safety
(Goldsack, Cunningham, & Mascioli, 2014; Nieva & Sorra, 2003). Interventions have
previously targeted specific errors, harms, and processes of care in order to improve
the safety of elderly patients (Hefner, McAlearney, Mansfield, Knupp, & Moffatt-Bruce,
2015; Midlov et al., 2008; Yeung, Tam, & Wong, 2011). Despite the apparent success
of discrete improvement projects, many interventions face unintended and sometimes
negative consequences, are unable to sustain their improvements after interventions
have ‘finished’, and their findings do not translate into different contexts or
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environments (Dixon-Woods, McNicol, et al., 2012). In recognition of this, O'Brien et al.
(1995) proposed that quality improvement within healthcare can be characterised by
the strategic, technical, structural, and cultural dimensions of an organisation. The
strategic dimension represents the conditions and/or processes that offer the greatest
opportunity for improvement. The technical dimension consists of education and
information systems. The structural dimension refers to the presence or absence of
mechanisms to learn and share best practice, and the cultural dimension represents
underlying beliefs, values, norms and behaviours. Interventions which solely target the
structural and/or technical dimensions of quality improvement are unlikely to achieve
the desired results. Furthermore, if the cultural dimension is not addressed results will
only ever be small, temporary, and have limited impact (Shortell, Bennett, & Byck,
1998). The World Health Organisation’s surgical checklists provide an example of this
— despite the safety improvements gained through their implementation, their
effectiveness requires a cultural change (Walker, Reshamwalla, & Wilson, 2012).

Healthcare reforms have commonly focused on structural changes, but over recent
years there has been an increased call for cultural transformation (Scott, Mannion,
Davies, et al., 2003). A number of prominent UK reports, such as those by Francis
(2013), Keogh (2013), and Berwick (2013) have linked high profile failings within the
healthcare system to poor organisational cultures. The need to improve culture as a
means to increasing patient safety is prominent within policy recommendations
(Department of Health, 2000a, 2002; Institute of Medicine, 2001), and in the US a
healthcare organisation’s accreditation is dependent upon conducting regular cultural
assessments (Joint Commission for Accreditation of Healthcare Organisations, 2016).

4.2.2 Organisational culture

The prominence of organisational cultures developed during the 1980s as a means
for emphasising the social rather than structural and process factors that facilitate high
performance (Vincent, 2010). Organisational culture broadly refers to ‘the way things
are done around here’ and draws upon various disciplines including organisational and
social psychology and social anthropology (Carroll & Quijada, 2004; Scott, Mannion,
Davies, et al., 2003). Although there is little agreement over its definition, Edgar
Schein — one of the most influential researchers within the field — considered
organisational culture to be:

“a pattern of shared basic assumptions — invented, discovered or developed by a
given group as it learns to cope with its problems of external adaptation and internal
integration — that has worked well enough to be considered valid and, therefore, to be
taught to new members as the correct way to perceive, think, and feel in relation to
those problems.” (Schein, 2004 p.17)
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Cultures exist not only between different organisations but also within different
sections or groups of an organisation (Schein, 2004). Smaller sub-cultures form within
hospitals or clinical units such as wards and teams, and they exist between different
professional groups such as nurses and doctors (Vincent, 2010). Schein (2004) also
highlighted the layered nature of organisational culture and proposed one of the most
widely recognised frameworks for analysis (Scott, Mannion, Marshall, & Davies, 2003).
His three levels of culture include: 1) ‘artifacts’ or the most visible manifestations of a
culture; 2) ‘espoused values and beliefs’ which are consciously used to justify
behaviour and choose between different courses of action; and 3) ‘underlying
assumptions’ — the most important level of culture — which represent the unspoken
and/or unconscious beliefs, values, and expectations that guide behaviour (Schein,
2004).

Although it is extremely difficult to conduct research on organisational culture (in
part due to its layered and abstract nature, methodological challenges, and the lack of
a common definition) there is evidence to support a relationship