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Abstract

The purpose of this research was to construct a program theory that identifies and
describes the salient contexts and mechanisms that can lead to successful implementation of a
sepsis screening intervention. Successful implementation of evidence-based clinical practice is
governed by human and environmental factors that can differ between local settings (Sales,
Smith, Curran, & Kochevar, 2006). Failed or partial implementation of clinical practices is
common (Davies, Walker, & Grimshaw, 2010) impacting negatively on patient safety, patient
outcomes, and systemic inefficiencies. A theory-based approach to implementation provides a
structure that can allow local teams the ability to move away from ad hoc or intuitive planning
(Eccles, Grimshaw, Walker, Johnston, & Pitts, 2002).

A customized Rapid Realist Review was used to identify the hypothetical implementation
resources, context, and mechanisms that are salient in causing successful implementation of
sepsis screening interventions. This process included a rapid review of the literature using a
realist analytical lens and multi-phase refinement of the theoretical propositions with 15
physicians and nurses.

The final program theory included multiple outcomes that must be reached in order to
achieve successful implementation. Successful implementation was defined as achieving fidelity
and sustainability of the intervention. Salient implementation resources and context were
identified that trigger three middle-range promoting mechanisms and two inhibiting mechanisms.
Within each of these mechanisms there are multiple lower level mechanisms operating that are
salient for all clinicians and professional sub-groups.

The final program theory hypothesized the salient features of a complex reality that can
be applied or adapted for the implementation of a sepsis screening intervention in other local

contexts or for the implementation of other similar small-scale interventions.
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1.0 Introduction

1.1 Statement of the Problem

Implementation of evidence-based clinical practice in large healthcare organizations is
often difficult, because success is governed by human and environmental factors that can differ
between local settings (Sales et al., 2006). Failed or partial implementation of clinical practices is
common impacting negatively on patient safety, patient outcomes, and systemic inefficiencies
(Davies et al., 2010; Eccles & Grimshaw, 2004; Sales et al., 2006). The implementation of
clinical practice changes and interventions at the local level (i.e. clinical area) is often done ad
hoc or through intuitive planning despite the evidence that support better success using a theory-
based approach (Eccles et al., 2002).

Theory allows for an understanding of the determining factors and the relationships
between those factors that inform how to plan, execute, and sustain the implementation of
clinical interventions. Choosing, adapting and applying the best theory from the multitude that
exist to suit local needs requires experience and expertise that are often not present within local
clinical teams or available for small-scale local implementations. Local needs often dictate that
the implementation of a clinical intervention is done rapidly (Saul, Willis, Bitz, & Best, 2013),
involve iterative evaluation (Taylor et al., 2014), and occurs in a dynamic environment
(Damschroder et al., 2009). Such environments include fluctuating personnel, evolving evidence
supporting practice, and responses to changing patient and family needs.

Continuous quality improvement is a common problem solving approach used in health
care and involves implementation of change as a step in iterative Plan-Do-Study-Act (PDSA)
cycles (Taylor et al., 2014). However, this approach often lacks incorporating knowledge about
how and why implementation can be successful and instead treats implementation as a task in the
problem-solving process rather than a complex process in and of itself. A theory of
implementation is a hypothesis for how and why implementation occurs (Nilsen, 2015), and
program theory is a type of theory that can explain how small-scale implementation occurs in
local settings (Pawson, 2013).

Evidence-based clinical interventions designed for the early recognition and treatment of
sepsis have been developed and implemented in a variety of settings. However, the ability to

successfully implement these interventions has been mixed (Otero et al., 2006). Multiple



approaches to the screening, diagnosis, and treatment of sepsis have been explored (Focht, Jones,
& Lowe, 2009; Turi & Ah, 2013; Westphal et al., 2011) but a practical understanding of how to
successfully introduce these approaches in the clinical setting is not well understood.
Implementation is often hampered by the multi-level system complexity that surrounds the
different contexts in which implementation is to occur to achieve desired outcomes. The problem
becomes that the consequence of failing to successfully implement clinical interventions, such as
that for the early recognition and treatment of sepsis, directly affects patients and the health
system (Al Khalaf et al., 2015; Gauer, 2013).

Thus, understanding the theoretical mechanisms that can lead to successful
implementation of a sepsis protocol will help to inform successful implementation of this
intervention in other similar settings and potentially other future similar interventions. Eliciting
lessons from previous implementation experiences and applying it in new related work can lead

to positive results on desired outcomes (Pawson & Tilley, 1997).

1.2 Research Question
The central question in this research is: How, why, for whom, and in what circumstances
does successful implementation of an intervention for the early recognition and treatment of

probable sepsis occur in medical, surgical and emergency clinical areas?

1.3 Purpose of the Study

The purpose of this research was to construct a program theory that identifies and
describes the salient resources (R), contexts (C), and mechanisms (M) that lead to an outcome
(O) of successful implementation of a sepsis screening intervention. The implementation of a
sepsis screening tool at St. Paul’s Hospital, Saskatoon, in 2015 combined with existing literature,
provided a recent suitable case study to create a program theory. The objective was to construct a
program theory that reflects the salient features of a complex reality that can be applied or
adapted for the implementation of a sepsis screening intervention in other local contexts or for
the implementation of other similar small-scale interventions.

A realist approach was used to develop a program theory that hypothesizes the successful
implementation of a clinical intervention for the early recognition and treatment of probable

sepsis. The first step was to generate a general program theory derived from the literature that



explained implementation from a variety of settings. The second step involved knowledge users
to validate and refine the theoretical propositions within the program theory to reflect a reality
based on their experience and expertise, thereby explaining how and why implementation is

successful in their local context.

1.4 Theoretical and Analytical Perspective

A realist ontology and epistemology guided the development of an understanding of how
implementation of a sepsis screening tool successfully can occur. This understanding will come
from the articulation of the key mechanisms and associated contexts that occur when certain
resources are used. In order to develop this understanding, a rapid realist review was used to
analyze and integrate information from the literature and knowledge users who experienced the
implementation of a sepsis screening tool. The rapid realist review was customized in order to
address the nature of the research question and produce a program theory that would be

sufficiently useable by knowledge users.



2.0 Background Literature

2.1 Sepsis
Sepsis is a common and deadly condition that occurs in all patient populations throughout

a hospital (Tillmann & Wunsch, 2017). Elderly patients and children, those with suppressed
immune systems, and those who have received surgery, are particularly at risk (Tillmann &
Wunsch, 2017). Sepsis is a condition that can rapidly progress necessitating urgent attention for
less severe cases and emergent intervention as severity increases. It is associated with a high rate
of morbidity and mortality if not rapidly recognized and treated (Dellinger et al., 2013; Wang,
Xiong, Schorr, & Dellinger, 2013; Yende et al., 2016). For the most severe cases, known as
septic shock, mortality has been found to increase by a mean of 7.6% for every hour delay in
treatment (Kumar et al., 2006). Diagnosing sepsis is complicated, as the hallmark criteria are a
constellation of vital sign changes, risk factors, and the presence of an infection (Singer et al.,
2016). Yet, the salient vital sign changes can also indicate other pathologies and all infections do
not lead to sepsis. Thus, there is an ongoing debate about how to define, screen, and diagnose
sepsis and subsequently, variation in clinical practice and an ongoing need to improve patient

outcomes.

2.1.1 Sepsis characteristics. Between the late 1970s and early 2000s, the incidence of
sepsis had been increasing globally (Martin, Mannino, Eaton, & Moss, 2003) and as a result, an
international consensus committee was formed to address this called the Surviving Sepsis
Campaign (SSC) (Dellinger et al., 2013). Revised in 2012, the SSC guidelines defined sepsis as a
systemic inflammatory response to infection, categorized by severity as sepsis, severe sepsis, and
septic shock (Dellinger et al., 2013). The characteristics in this definition include signs of a
systemic inflammatory response syndrome (SIRS) (e.g. increased temperature, heart rate,
respiratory rate and decreased level of consciousness) and a documented or probable source of
infection. Severe sepsis was defined using the same sepsis criteria in addition to signs of
hypoperfusion (e.g. decrease in blood pressure) reflective of a physiological state progressing to
cellular dysfunction and organ damage. Septic shock involves the progression of persistent low
blood pressure despite fluid resuscitation that requires advanced clinical interventions found in

an intensive care setting, such as mechanical ventilation and inotropic medications (Kleinpell,



Aitken, & Schorr, 2013). More detail on sepsis pathophysiology can be found in Shankar-Hari
and Singer (2018).

Since the 2012 SSC guidelines were published, there has been debate in the international
community on how to define sepsis (Seymour et al., 2016; Singer et al., 2016). The main points
of contention with the SSC definition are that the focus on inflammation is too great and that
viewing sepsis as a syndrome, such that manifestations are categorized on a continuum of
severity, is misleading (Singer et al., 2016). It has been argued that the current means of
screening and diagnosing sepsis using the SIRS criteria results in the treatment of patients who
are not septic and minimizes the importance of intervening early in the least severe cases. This
was supported by the fact that deaths due to sepsis have remained high despite several iterations
of SSC guidelines (Seymour et al., 2016; Singer et al., 2016). Singer et al. (2016) argued that
because there have been advances in pathobiology, sepsis management, and epidemiology, the
current physiological picture of sepsis differs from the SSC guidelines.

In 2016, the Third International Consensus on Sepsis (Sepsis-3) refined the definition of
sepsis to be “...a life-threatening organ dysfunction caused by a dysregulated host response to
infection” (Singer et al., 2016, p. 805). In this definition, the concept of sepsis as a continuum
was discontinued, including the use of severe sepsis as a category. It was argued that dropping
this category was necessary, because there cannot be a gold standard diagnostic test for
syndromes. Sepsis cases were thus being under-identified and treated (Seymour et al., 2016). It
was also suggested that, by dropping the severe sepsis label, clinicians would perceive greater
urgency and respond sooner, because the severe sepsis label leads to delays in responding to
sepsis until a patient is more acutely ill. Thus, more convincing that their condition was truly
sepsis as opposed to another differential diagnosis. The new definition stressed organ
dysfunction as the physiological indicator of sepsis characterized by an increased respiratory
rate, altered mentation, and hypotension. In the 2016 revised SSC guidelines, severe sepsis was

dropped but the use of SIRS for screening was maintained (Rhodes et al., 2017).

2.1.2 Epidemiology. Internationally sepsis kills more than 5 million people annually and
costs over $24 billion in hospital costs per year in the United States (Tillmann & Wunsch, 2017).
In-hospital mortality due to severe sepsis has been found to range from 25 to 30% and for septic

shock upwards of 40 to 70% (Gauer, 2013). The one-year mortality rate for initial survivors of



severe sepsis is reported to be anywhere between 7 and 43% (Gauer, 2013). Sepsis contributes to
a significantly lower quality of life for those that survive it, which includes an increased
incidence of post-traumatic stress disorder, cognitive dysfunction, physical disability and
persistent pulmonary dysfunction (Al Khalaf et al., 2015; Gauer, 2013; Heyland, Hopman, Coo,
Tranmer, & McColl, 2000; Hothuis et al., 2008; Yende et al., 2016). The seriousness of sepsis
necessitates a high level of acute care, such as intensive-care unit (ICU) admissions, and is
therefore, a significant financial burden on any health system (Dellinger et al., 2013). Patients
with sepsis account for upwards of 15% of intensive care unit patients (Dombrovskiy, Martin,
Sunderram, & Paz, 2007) and have been found to represent an annual economic burden of $17
billion in the United States (Martin et al., 2003).

At St. Paul’s Hospital in Saskatoon, Canada, the 2014 Hospital Standardized Mortality
Ratio (HSMR) for in-hospital sepsis deaths per 1000 discharges was 2.8, which represented an
observed mortality rate greater than expected (CIHI, 2016a). The HSMR is a risk-adjusted rate of
mortality identified from patients after admission, which is calculated by dividing the observed
number of cases of death due to sepsis by the expected number multiplied by the Canadian
average (CIHI, 2016b). Given that early identification and intervention of sepsis can significantly
reduce deaths, the higher than expected mortality rate prompted the local health authority to

focus on reducing sepsis deaths as part of a patient safety quality improvement strategy.

2.1.3 Screening and management. Initially published in 2001, and revised in 2004,
2012 and most recently in 2016, the SSC developed 93 clinical practice recommendations
organized into bundles, that have guided the management of sepsis in different types of clinical
areas (e.g. emergency departments and intensive care units) (Rhodes et al., 2017). These bundles
include recommendations for screening, testing, monitoring, treatment and management. The
evidence supporting these recommendations is varied including 32 statements that are based on
strong evidence and 39 on weak evidence.

The purpose of screening is to recognize sepsis as early as possible and prompt timely
intervention. In a survey of intensivists using vignettes to test individual clinical diagnosis of
sepsis, it was found that the diagnosis was subjective and variable with an interrater agreement of
only 0.29 using Fleiss’ kappa (Rhee et al., 2016). Diagnostic variation for such a severe malady

reinforces a need for standardized objective criteria and methods to identify and treat sepsis. The



SIRS criteria have been used for screening sepsis since the first published SSC guidelines.
However, the individual vital sign parameters that make-up SIRS are not unique to sepsis; thus,
sepsis is not a clear-cut diagnosis compared to other medical conditions of a similar magnitude
such as heart attack and stroke. Abnormal vital signs within SIRS together with the overall
clinical presentation might lead clinicians to consider other diagnoses, in addition to sepsis. It
can occur that sepsis is not the primary consideration in a differential diagnosis until the patient
becomes critically ill, at which point a patient can rapidly decline necessitating emergent
intervention and care with less assured outcomes (Vanzant & Schmelzer, 2011).

Despite the attempt to standardize sepsis screening and treatment, often referred to as
early goal-directed therapy (EGDT), there has been significant variation in the degree of success
with screening interventions. Multiple individual studies have demonstrated the benefit of using
SIRS-based EGDT to reduce the odds of sepsis related death and hospital length-of-stay (Armen
et al., 2016; Castellanos-Ortega et al., 2010; Moore et al., 2009; Solh, Akinnusi, Alsawalha, &
Pineda, 2008). A meta-analysis, published by Lu et al. (2016), indicated that EGDT for severe
sepsis and septic shock reduced overall mortality. Similarly, a large international prevalence
study on sepsis found that there was a 36 — 40% decrease in the odds of dying due to severe
sepsis and septic shock in hospital when the SSC bundles were used (Rhodes et al., 2015).

However, there is evidence that standardized sepsis screening and treatment does not
always result in improved outcomes. A living systematic review of EGDT for severe sepsis and
septic shock concluded that there was no overall difference in mortality when comparing early-
goal directed care and usual care, and that there was no correlation between sepsis severity and
reduced mortality (Simpson, Gaines, Hussein, & Badgett, 2016). In a large randomized trial
across 31 centres, an EGDT protocol for early septic shock was tested to determine
generalizability of the approach from that of previous studies (The ProCESS Investigators,
2014). They looked at the effect on 60-day, 90-day and 1-year mortality and need for organ
support and found no significant differences. Similarly, a trial conducted in 51 centers
throughout Australia and New Zealand found that early-goal directed therapy based on the SSC
guidelines did not result in any difference in survival time, in-hospital mortality, or hospital
length of stay for patients with early septic shock (ARISE Investigators & ANZICS Clinical
Trials Group, 2014).



Other studies have indicated that degree of compliance with EGDT is positively
associated with the degree of improvement in patient outcomes. Shapiro et al. (2006) found that
when EGDT was used, time sensitive interventions were completed in less time but that there
was no overall improvement in patient outcomes due to the variation in compliance. Levy et al.
(2015) found that as compliance with the use of the 2004 SSC guidelines increased, in-hospital
mortality decreased where a 0.7% reduction in mortality was achieved for every 3-months of
using the bundles. This equated to a 4% reduction in length of stay for every 10% increase in
compliance. In a review of the implementation of EGDT for sepsis in the emergency department
(ED), both system and individual level issues were found to influence the use of SSC based
interventions including initial antibiotic administration within the first hour after identification,
laboratory testing, and invasive monitoring (Turi & Ah, 2013). Inhibiting system level factors
included staffing pressures, a lack of advanced education needed to make the more specialized
SSC recommendations (i.e. invasive hemodynamic monitoring) operationalized, and weak
evidence behind some of the specific interventions within the SSC guidelines. The factors that
promoted use were thought to be staff education and collaboration amongst different clinical
areas (e.g. ED and ICU). It is a logical conclusion that variation in adherence with EGDT
determines to a great extent the overall effectiveness of sepsis interventions.

The variation in patient outcomes when using SSC based interventions prompted the
proposal for a new screening intervention consistent with the 2016 Sepsis-3 definition called
Quick Sequential Organ Failure Assessment (QSOFA) (Singer et al., 2016). It has been argued
that SIRS criteria might just reflect an appropriate adaptive host response that does not
necessarily always lead to organ dysfunction therefore it is insufficient for consistent diagnosing
of sepsis (Singer et al., 2016). gSOFA was proposed as an easy to use bedside criteria to identify
adults at risk of sepsis and includes three criteria: altered mentation using the Glasgow Coma
Scale, hypotension with a blood pressure of 100 mm Hg or less, and a respiratory rate greater
than 22 per minute (Singer et al., 2016). gSOFA was adapted from the more detailed Sequential
Organ Failure Assessment (SOFA) used in critical care to assess the severity of organ
dysfunction (Vincent et al., 1998).

Despite the idea that gSOFA might be an improved method of sepsis screening, a recent
systematic review and meta-analysis comparing SIRS and qSOFA found that SIRS had a
significantly better pooled sensitivity for predicting in-hospital, 28-day, and 30-day mortality in



adults with sepsis from ICU, ED and inpatient wards (Fernando et al., 2018). Unlike a diagnostic
criterion that aims to have high specificity, a screening intervention aims to have high sensitivity.
In this study, the pooled sensitivity from multiple clinical areas was found to be 88.1% for SIRS
compared to 60.8% for gSOFA. When separating out clinical areas, qSOFA had a higher
sensitivity (87.2%) in the ICU only. This suggests that gSOFA might be more appropriate as a
screening intervention in the critical care setting where patients are more acutely ill and more
likely to advance clinically to organ failure. The overall difference suggests that although there
might be legitimate issues with SIRS criteria being an appropriate gold standard for diagnosing
sepsis, as a screening criterion in non-ICU areas it appears to be the most appropriate option
(Fernando et al., 2018).

Most cases of sepsis are identified in the ED; therefore, screening is especially important
in that setting. In a prospective comparison study of multiple sepsis screening criteria, it was
found that qSOFA failed to identify two thirds of the patients admitted to the ED with severe
sepsis (Askim et al., 2017). As a risk stratification tool for predicting 7 and 30-day mortality it
was found that gSOFA had a sensitivity of 0.32 which made it less effective than the others at
screening for sepsis to achieve the goal of early intervention (Askim et al., 2017). This reinforces
that at present, SIRS is the better criteria for sepsis screening outside of ICU.

The majority of the literature on the early recognition and treatment of sepsis is focused
on the development, effectiveness and efficacy of specific interventions based on SSC
recommendations such as early antibiotic and fluid administration and invasive hemodynamic
monitoring (Focht et al., 2009; Gurnani et al., 2010; Westphal et al., 2011). In most of these
studies there is only passing or speculative commentary on what factors led to successful or
unsuccessful adoption and compliance.

Regardless of the specific screening method, early identification and treatment of
suspected sepsis leads to a reduction in morbidity and mortality. For example, Whippy et al.
(2011) found that as the rate of compliance with a system wide approach to sepsis EGDT
increased, risk-adjusted mortality and hospital length of stay decreased. It is therefore surprising
how common the underutilization of evidence-based EGDT for sepsis is (Gao, Melody, Daniels,
Giles, & Fox, 2005; Huang, Clermont, Dremsizov, & Angus, 2007; McIntyre, Hebert,
Fergusson, Cook, & Aziz, 2007; Mikkelsen et al., 2010; Nguyen et al., 2007; Sivayoham, 2007).

For example, a prospective cohort study on the implementation of a collaborative protocol for



sepsis EGDT in the ED and medical ICU found that there was an improvement in meeting the
timelines for the targeted interventions (e.g. time to antibiotic and fluid administration) when the
protocol was applied but only 48% of eligible patients had the protocol completed for them. In
this case, the authors concluded that compliance was suboptimal because there was a failure to
create an organizational culture of a standardized approach to sepsis (Casserly et al., 2011).

Another example comes from Bond et al. (2013) who found significant variation in
uptake of an electronic clinical practice guideline for standardized sepsis management by
emergency physicians. This intervention included a form detailing qualifying criteria, an EGDT
order set, EGDT outcome indicators, and teaching boxes on specific guidelines such as
vasopressor use. Interestingly, it also included a capability at multiple points where physicians
could override the practice guideline and order alternate treatments based on their clinical
judgement. Presumably, this was developed to address differences in clinical decision making
that could secondarily result in resistance due to standardization, but this was not explicitly
stated.

The reasons for variation of adoption and compliance with methods to integrate EGDT
are mostly speculative or suggestive at various levels of application. System level rationales for
successful adoption and compliance have included the presence of quality improvement or
process improvement systems (Casserly et al., 2011; Damiani et al., 2015; Ferrer et al., 2008;
Shapiro et al., 2006) and an institutional execution strategy including leadership alignment,
standardization of evidence-based practices across clinical areas, project management, collection
and use of timely, and actionable data available to practitioners (Whippy et al., 2011). Ina
systematic review of studies evaluating the impact of performance improvement programs and
compliance with SSC guidelines, Damiani et al. (2015) found a significant degree of
inconsistency in approaches across 50 observational studies. The use of a performance
improvement program was associated with increased compliance with the 6 and 24-hour 2004
SSC bundles (OR 4.12 and 2.57) and reduced mortality (OR 0.66). However, there was
insufficient detail on why increased compliance was achieved for those studies that demonstrated
an improvement.

In an example of an institutional execution strategy, the goal of the approach was to
create uniform, reliable, sustainable performance improvements that are owned by teams at the

front line (Whippy et al., 2011). This included pilot testing involving multidisciplinary teams, a
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comprehensive quality improvement plan, and ongoing progress assessment. The quality
improvement plan included a PDSA playbook, screening and support tools, multidisciplinary
education, a replication plan for other areas, and ongoing leadership, clinical, and quality
improvement support. In general, patient outcomes were reported as having been improved.
However, there was variation in successful implementation and minimal explanation for the
variation observed.

Rationales for successful adoption and compliance at the local level, such as a specific
clinical area, are equally variable and vague. There have been many strategies associated with
adoption and improvements in mortality and hospital length-of-stay due to sepsis including; a
hospital wide code sepsis and rapid response team (Beardsley et al., 2016; Focht et al., 2009;
Guirgis et al.), standardized order sets (Beardsley et al., 2016; Focht et al., 2009; Guirgis et al.;
MacRedmond et al., 2010; Winterbottom, Seoane, Sundell, Niazi, & Nash, 2011), decision
making algorithms (Focht et al., 2009; MacRedmond et al., 2010), protocols allowing non-
physicians to intervene early (Beardsley et al., 2016), targeted education (Guirgis et al.;
MacRedmond et al., 2010), and electronic health record trigger (Guirgis et al.). Although this
might be a helpful list of resources to consider in developing a strategy to improve sepsis
identification and treatment goals there is little explanation why these do or do not work. For
example, Focht et al. (2009) credited the emphasis on training, consistency in applying the
protocol, relatively few changes from current practice, and low additional direct expenditures as
being factors that enable implementation. However, they stop short of explaining the causative
relationship.

Understanding why a given strategy works is key to being able to adopt and replicate in
another setting because many of these same strategies have resulted in a failure to achieve the
desired patient outcomes. For example, in a study of a nurse-initiated emergency department
sepsis protocol based on the SSC bundles, Bruce, Maiden, Fedullo, and Kim (2015) found that
overall there was no change in in-hospital mortality. A collaborative protocol that included staff
education, quality monitoring, feedback and subsequent improvements also did not result in a
benefit for patients (Casserly et al., 2011). Since most of the studies include interventions based
on SSC bundles, it is interesting to highlight that in an analysis of the effectiveness of care

bundles used for multiple clinical conditions (not just sepsis) it was found that care bundles may
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reduce the risk of negative outcomes versus usual care but the evidence supporting this is low
quality (Lavallee, Gray, Dumville, Russell, & Cullum, 2017).

Understanding why an intervention does not work or failed to be implemented is as
valuable as knowing why it works and how successful adoption can occur. Although reasons for
failure are rarely stated some studies have suggested a few possible reasons. Bond et al. (2013)
noted that a significant challenge to achieving the goal of protocolized care for sepsis is
physician behaviour and mentioned that debate about the particulars of a protocol can be a
limiting factor. Wang et al. (2013) noted that a barrier to early, urgent sepsis care is the feeling

amongst clinicians that a standardized sepsis bundle was unnecessary.

2.1.4 Sepsis trigger tool. In 2015, the former Saskatoon Health Region! initiated a
patient safety quality improvement strategy at St. Paul’s Hospital, focused on reducing in-
hospital deaths due to sepsis. An interdisciplinary team developed a screening and treatment
protocol, referred to collectively as a ‘trigger tool’, to facilitate the early recognition of sepsis
and to standardize the initial treatment of probable sepsis using a subset of recommendations
from the 2012 SSC bundles (Dellinger et al., 2013). The goals were to build consistency in
recognizing sepsis amongst nurses; minimize the time between recognition and initial response
(i.e. antibiotic and intravenous fluid administration and blood tests); and support consistent
communication between nurses and physicians. The group used a quality improvement approach
(Langley et al., 2009) that included rapidly reviewing the evidence, deciding on an intervention,
implementation, evaluation and improvement within a 3-month period. Implementation involved
basic education to nursing staff (including the rationale for the trigger tool, review of sepsis, and
how to use the tool), raising awareness about the need for the tool with physician groups, and
engaging with nursing managers and clinical educators to promote uptake and collect basic data
on compliance.

The trigger tool was divided into three sections based on severity from the 2012 SSC
guidelines including sepsis, severe sepsis, and septic shock (Appendix A). The tool was intended
for nurses to identify probable sepsis and severe sepsis by incorporating screening in their

normal workflow including admission assessments, scheduled vital sign checks, and at any time

' As of December 2017, all regional health authorities in Saskatchewan, including the Saskatoon
Health Region, were amalgamated into the Saskatchewan Healthy Authority.

12



where more frequent measurement was indicated, such as a patient’s change in clinical status.
The first section of the tool included criteria to recognize sepsis using vital signs (temperature,
heart rate, respiratory rate, blood pressure), level of consciousness, and secondary indicators (the
presence of risk factors and suspected or confirmed infection in the case of severe sepsis). The
trigger tool was designed as a medical directive. A medical directive is a means to prescribe “a
protocol, procedure, treatment or intervention that may be performed for a range of Patients who
meet certain conditions” (Saskatoon Health Region, 2016, p. 1). It allows for nurses to perform
the prescribed actions outside of their usual scope of practice without a physician’s signature.
For sepsis and severe sepsis there are corresponding time sensitive actions prescribed for nursing
staff to complete. For sepsis this includes ordering laboratory blood work. For severe sepsis this
includes ordering laboratory blood work and administering intravenous fluid. A communication
tool was added to the reverse side of the tool to prompt efficient and effective communication
with physicians once the actions were completed because all patients positively screened for any
level of sepsis would require ongoing physician care. The protocol was trialed on general
medicine, mixed general surgery and medicine, thoracic-vascular surgery and emergency

department nursing units at St. Paul’s Hospital.

2.2 Implementation Science

The ability to successfully implement clinical interventions like a sepsis screening tool is
not guaranteed and is dependent on multiple changing factors. Understanding how successful
implementation can occur puts the nature of this research in the domain of implementation
science. Eccles and Mittman (2006) define implementation science as ... the scientific study of
methods to promote the systematic uptake of research findings and other evidence-based
practices into routine practice, and, hence, to improve the quality and effectiveness of health
services and care” (p.1). Implementation is defined as “...the means by which an intervention is
assimilated into an organization.” (Damschroder et al., 2009, p. 3). Implementation science is a
wide reaching and complex area of study. The following is a focused summary of the major
themes in implementation science and how they relate to the implementation of clinical
interventions.

Rather than a singular activity, implementation involves multiple planned and purposeful

activities, resources, or interventions to operationalize a plan for the introduction of a clinical
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intervention over time. Implementation interventions are often distinct from, but can be informed
by, the clinical intervention that is to be implemented. As a result, there can be a degree of
ambiguity in the jargon of implementation when speaking about clinical interventions versus
implementation interventions (Eldh et al., 2017). For the sake of clarity, a clinical intervention
(e.g. sepsis screening tool) involves healthcare practitioners using it for a specific clinical
practice to achieved a patient outcome(s) (Eldh et al., 2017), whereas an implementation
intervention involves activities that focus on changing the behaviour of healthcare practitioners
so that a clinical intervention is adopted (Eldh et al., 2017).

In general, there is a persistent gap in the integration of evidence into clinical practice
despite a constant need in health care for the successful implementation of evidence-based
clinical practices (Damschroder et al., 2009; T. Greenhalgh, Robert, MacFarlane, Bate, &
Kyriakidou, 2004; Grimshaw et al., 2004; Grol & Grimshaw, 2003; Lavallee et al., 2017). There
are a myriad of potential reasons why such a gap exists that are related to both the intervention
and implementation of the intervention. Intervention characteristics that have been suggested to
influence adoption include the type of health issue the intervention is designed for (e.g. lower
uptake of interventions for chronic conditions), the quality of evidence supporting the
intervention, degree of skepticism amongst healthcare practitioners about the established
practice, and degree of complexity of a new intervention (Grol & Grimshaw, 2003). Even for
interventions that appear simple, based on high quality evidence, and designed to address a clear
clinical need, successful implementation is surprisingly varied (Cabana et al., 1999; Kalil & Sun,
2008; Michie et al., 2005). Therefore, an evidence-based clinical practice can only be effective if
it is effectively implemented (Eldh et al., 2017), and effective implementation is a Pandora’s box
of complexity.

It has been suggested that the ongoing issue of partially or failed implementation of
clinical interventions is related to a lack of an applied theoretical understanding of how
successful implementation of evidence-based clinical practices occurs (Craig et al., 2008;
Damschroder et al., 2009; Davidoff, Dixon-Woods, Leviton, & Michie, 2015; Davies et al.,
2010; Eccles & Grimshaw, 2004; Eccles et al., 2002; Jones, Shapiro, & Roshon, 2007; Lavallee
etal., 2017; Liang et al., 2017; May, 2013; Michie et al., 2005; Michie, Stralen, & West, 2011;
Oxman, Thomson, Davis, & Haynes, 1995; Sales et al., 2006; Shojania & Grimshaw, 2004). The

effect of variable implementation can be the failure to achieve intended health outcomes, leaving
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patients at risk of potentially suboptimal care (Grimshaw et al., 2004). In a review of the
literature, Grimshaw et al. (2004) noted that a significant number of studies on the effectiveness
and efficacy of clinical guideline dissemination and implementation strategies, showed only
minimal to moderate improvements in care; a median improvement of 6-14%. The prevailing
argument is that the use of theory in clinical implementation enhances the effectiveness of
clinical interventions by focusing on the essential processes that cause behaviour change and
ensuring that essential implementation strategies are developed from the guiding theory (Eccles

et al., 2002).

2.2.1 Implementation theory. Theory is defined as a systematic way of understanding
events or behaviours by explaining how the concepts, definitions, and propositions of
phenomena are related and hypothetically cause other events or behaviours (Tabak, 2012).
Theory can be categorized based on inherent characteristics. A true theory is inherently abstract,
broadly applicable, not content- or topic-specific, and composed of a connected set of analytical
principles designed to structure observation, understanding, and explanation of phenomena
(Nilsen, 2015). A framework, also applicable in guiding implementation, is a theoretical strategic
action-planning model that provides a systematic way to develop, manage, and evaluate
interventions (Nilsen, 2015). Frameworks encapsulate more specific and narrowly applicable
details and are suited to guiding work as opposed to explaining causation. Frameworks are often
inherently theoretical when they are based on one or more substantiated theories. Although they
might not explain causation, the action-planning functions are rooted in theoretical hypotheses.
Therefore, implementation theory, either in the form of substantiated theory or frameworks, can
guide a hypothesis of how implementation actions change behaviours so that an intervention is
adopted. They allow for the identification of constructs and propositions that create a structure
and describe a function that can lead to the hypothesized or predicted desired outcomes, namely
the healthcare professional’s behaviour change by adopting a new clinical practice (Michie et al.,
2005).

A change in behaviour occurs by embedding new ways of thinking through the
dissemination of evidence and relating evidence to practice; enacting and organizing practice;
and linking implementation design and actions with meaningful patient outcomes (Damschroder

et al., 2009; May, 2013; Michie et al., 2011; Tabak, Khoong, Chambers, & Brownson, 2012).
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Theory offers a means to articulate why this occurs but determining how to practically achieve
these, especially in the domains of clinical practice, is not straightforward. In her 2018 book How
to implement evidence-based healthcare, Trisha Greenhalgh stated that “...the mismatch
between what researchers produce and what clinicians want and need can be almost comical” (p.
15). This statement summarizes her argument that research is often misaligned with clinical
practice because evidence is not a simple set of facts that when implemented into clinical
practice leads a successful change. Whereas research tends to focus on narrowly defined
questions involving abstract, and often controlled variables, clinical practice relies on objective
evidence combined with a clinician’s contextual judgement, the consideration of the subjective
experience of the patient being cared for, and the real limitations of cyclical resource allocation
(T. Greenhalgh, 2018). Therefore, it is clinicians as adopters that determine the extent to which
an evidence-based intervention is applicable for their clinical practice and whether or not a new
practice is adapted and behaviour changed. The challenge is how to apply implementation theory
involving different individuals or groups in different circumstances.

In a review of 235 guideline development and implementation studies, only 22.5% were
determined to have used theories of behaviour change (Davies et al., 2010). Of those studies that
used theory, 16.6% of studies used a single theory, 4.3% used only selected constructs, and there
was often no clear rationale for theory use. In a subsequent scoping review, it was found that
47% of studies used theory in guideline implementation (Liang et al., 2017). While this indicates
an apparent trend towards greater theory-guided implementation, the overall number is lower
than would reasonably be assumed.

In health care, the basic pragmatic approach towards implementation prevails (Lavallee et
al., 2017). The pragmatic approach often relies on information dissemination, passive education
materials, short education in-services, and use of reminders that at times can be valuable, but do
not guarantee implementation success (Grol & Grimshaw, 2003). This is because such activities
tend to generalize across settings, which precludes any consideration of the influence on
contextual factors in implementation effectiveness. Context includes practice environment,
prevailing opinion of the clinical practice, the knowledge and attitudes of those involved, and the
organizational culture (Grol & Grimshaw, 2003; Scott, Mannion, Marshall, & Davies, 2003). In

the absence of a guiding theory, the pragmatic approach fails to reliably address the reasons why
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clinicians will change their behaviour other than the assumption that they simply have a lack of
knowledge and understanding.

Using theory for the implementation of clinical practices is confusing and challenging for
a variety of reasons. Firstly, there are many, and often overlapping, theories that makes choosing
one theory for application difficult (Damschroder et al., 2009; Michie et al., 2011; Nilsen, 2015).
Tabak et al. (2012) identified 61 proposed and applied implementation related theories and
frameworks in their review of models for dissemination and implementation research. In their
scoping review of knowledge translation theories, models, and frameworks, Strifler et al. (2018)
found that 159 theories and frameworks had been applied in implementation related research,
with 87% having been used in five or fewer studies and 60% used only once. For those seeking
to apply implementation theory, this degree of variation in the literature makes understanding
how to go about selecting and applying a theory overwhelming.

Secondly, it has been suggested that the utilization of theory is challenging because it
takes too long to meet the real-world changing needs in health care policy development and
clinical quality improvement (Saul et al., 2013). Some of the reason for this are that those in
health care responsible for implementation do not have the requisite knowledge and capability
for theory utilization (Saul et al., 2013). This is because theory utilization is not inherent in most
health care professional training and it is often not a focus in health care operations. Even for
those who might be trying to understand the role of theory in successful implementation of a
particular intervention, they encounter the underreporting in clinical implementation literature on
how a theory informed the methods and processes employed when theory was used (Proctor,
Powell, & McMillen, 2013).

Thirdly, the tendency to generalize implementation theory leads to an underappreciation
of how highly influential contextual factors can be and how to account for those factors in a
meaningful way when implementing (Grol & Grimshaw, 2003).

Several taxonomies have been developed to make selecting and using implementation
theory less confusing and challenging. Tabak et al. (2012) proposed a way to categorize
dissemination and implementation models in three ways to guide selection. The first category is
construct flexibility. Theories and frameworks are grouped from those with loosely defined
constructs that allow for flexible application, to narrowly defined, step-by-step processes and

actions. The second category describes whether the theory or framework focuses more on
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dissemination, implementation, or a mix of both strategies. The final category is the applicable
socio-ecologic level at which the theory or framework operates including the system,
community, organization, or individual level.

Alternatively, Nilsen (2015) also proposed a taxonomy of implementation theories and
frameworks to facilitate selection and application using five categories including process models,
evaluation frameworks, determinant frameworks, classic theories, and implementation theories;
with the latter three being the most useful for understanding what influences implementation
outcomes. A determinant framework specifies the individual and types of determinants that
influence outcomes both in terms of barriers or enablers. Classic theories, similar to previously
mentioned true theories, originate from fields external to implementation but can be applied to
understand or explain phenomena affecting implementation. Implementation theories are those
specifically developed for implementation either from original evidence or the adaptation of
existing theories.

The following is a brief description of several of the many theories and frameworks used
in implementation to highlight the breadth and diversity of what is available to guide the

implementation of clinical practice changes.

2.2.1.1 Diffusion of Innovations. Diffusion of innovations is a theory developed to
spread and sustain innovations in health care delivery (T. Greenhalgh et al., 2004). It was
developed in response to the sparse evidence on implementation and recognition that the process
of implementation is complex. The theory focuses on the factors related to system readiness in
early implementation and the successful routinization of practices defined by the intervention
being implemented. The major factors that inform readiness and routinization include: adaptable
and flexible organizational structures and processes; commitment and advocacy for a targeted
change from top management; the motivation, capacity and competence of practitioners,
specifically clinicians in the context of clinical practices; the effectiveness of communication
within organizations; the provision of accurate and timely feedback; and the ability and degree to
which adaptation and reinvention of the practice occurs in the local context. Nilsen (2015)
categorizes diffusion of innovations as a classic theory, and Tabak et al. (2012) categorized it as
focused on dissemination only, with a high degree of construct flexibility, and applicable at the

community, organization, and individual levels.
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2.2.1.2. Normalization Process Theory. Normalization process theory (NPT) is used to
describe, assess, and enhance implementation potential through 4 main constructs: coherence,
cognitive participation, collective action, and reflexive monitoring (May, 2013; May & Finch,
2009). NPT has been used for developing, evaluating, and implementing a range of interventions
(McEvoy et al., 2014) such as fracture prevention services (Drew et al., 2015) and family
violence and screening (Hooker, Small, Humphreys, Hegarty, & Taft, 2015). The NPT also
includes a validated measurement instrument (May et al., 2015). Nilsen (2015) categorizes NPT
as an implementation theory, and Tabak et al. (2012) categorizes it as implementation, applicable
at the system, community, organization, and individual levels, with a construct flexibility
between theory that is broad and loosely defined, and one that is highly operational with step-by-

step actions.

2.2.1.3 Consolidated Framework for Implementation Research. The Consolidated
Framework for Implementation Research (CFIR) is a meta-theory on implementation
effectiveness derived from a synthesis of 19 theories and frameworks (Damschroder et al., 2009).
The CFIR complements process theories in guiding how implementation should be planned,
organized, and scheduled, as well as impact theories that hypothesize how activities lead to
change. It includes a typology to promote implementation theory development and verification
about what works where and why across multiple contexts in five major domains. The first
domain is the outer setting which includes things such as patient needs, external policies and
incentives for implementation. The inner setting is another domain that involves factors such as
the social structure of the organization. Another domain is the characteristics of the intervention,
including the strength and quality of evidence informing the intervention and the complexity in
using it. The fourth domain is the individuals involved in the implementation including details
such as their knowledge, beliefs, and self-efficacy. The final domain is the planning, engaging,
and executing within the implementation process. The CFIR has been used in a wide variety of
settings and for multiple units of analysis (Kirk et al., 2016) such as identifying barriers and
facilitators in implementing internet-based communication services in multiple settings (Varsi,

Ekstedt, Gammon, & Ruland, 2015). Nilsen (2015) categorizes the CFIR as a determinant
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framework and Tabak et al. (2012) categorize it as a framework used only for implementation,

with narrowly defined constructs, applicable at the community and organization levels.

2.2.1.4 Theoretical Domains Framework. The Theoretical Domains Framework (TDF)
is a synthesis of 33 theories of behaviour, developed to make psychological theory more
accessible to those working in implementation (Michie, Atkins, & West, 2014; Steinmo, Fuller,
Stone, & Michie, 2015). It is comprised of 14 theoretical determinants of behavior change on
which interventions are designed to change practice and transfer knowledge, such as guiding
quality improvement (Mosavianpour, Sarmast, Kissoon, & Collet, 2016) and targeting
interventions (Debono et al., 2017). For example, Debono et al. (2017) used TDF to identify
multiple barriers related to environmental context and resources, and social/professional role and
identity. Environmental barriers include staff time pressures and available technology.
Social/professional barriers included conflict between behaviours dependent on the system
versus what was expected as a professional. Nilsen (2015) categorized the TDF as a determinant
framework. However, it does not appear in the taxonomy by Tabak et al. (2012) as it post-dates

its publication.

2.3 Quality Improvement Science

Clinical quality improvement is a common systematic approach to problem-solving in
health care that often drives the implementation of practice changes (Worsley, Webb, & Vaux,
2016). The approach uses real-time data to design, test and implement small scale change that is
evaluated and improved as part of a continuous iterative process, often referred to as PDSA
cycles (Taylor et al., 2014). The benefit of this approach is that it allows for data driven decision
making in highly dynamic settings that are not conducive to more in-depth, time consuming, and
resource intensive methods consistent with typical research. Conceptually, this process has been
described as experimental learning by testing changes over time that leads to improvement (Reed
& Card, 2016). Evidence suggests that when used properly the quality improvement approach is
effective in creating clinical practice change (Wells et al., 2018). However, similar to
implementation science, there are significant issues with variation in compliance and with the
reporting of methods and results that makes appraising the overall effectiveness of the approach

difficult (Taylor et al., 2014; Wells et al., 2018). Fidelity, an often underreported outcome in
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quality improvement studies, is a central outcome in understanding if the overall success or
failure of a practice change is related to the effectiveness of the new practice or the adherence to
it (Lavallee et al., 2017).

Davidoff et al. (2015) argue that the typical behaviour in applying quality improvement is
to move straight to implementation of a solution without considering what the behaviour, social,
and technical processes are that need to change, how to create that change, and how to measure
it. Along with Wandersman, Alia, Cook, and Ramaswamy (2015), Davidoff et al. (2015) argue
that more informed use of theory in quality improvement would both strengthen the approach
and facilitate its effectiveness. Failing to do so would continue the inhibition of learning, or
failure to study the problem, through change that is central to improvement (Davidoff et al.,
2015). A theory of implementation that can tie into quality improvement offers the greatest

potential gain for creating change in clinical practice.

2.4 Program Theory
A program theory blends the functional utility of both theories and frameworks into a

useable tool applicable for clinical implementation (Funnell & Rogers, 2011). Funnell and
Rogers (2011) suggest that a program theory has two essential components — a theory related to
change and a theory related to action. Change theory explains how certain variables and
processes create change for individuals or groups and can be derived from substantiated,
research-based theory or an implicit understanding about how things work (Funnell & Rogers,
2011). Action theory explains how an intervention activates the salient variables and processes
within a theory of change and is the characteristic of a program theory that can align with clinical
quality improvement.

Another form of program theory is middle-range theory. Middle-range theory includes
change and action constructs that are captured for practical application (Pawson, 2013). A
middle-range theory is sufficiently abstract so as to capture the diversity of concepts that can
inform an understanding of social phenomena, such as behaviour change, while at the same time
including explanations that can aid in translating knowledge into action (Pawson, 2013). The
ability to guide action that is based on an understanding of causation makes program theory

highly relevant in the implementation of clinical practices. As described in the next chapter, the
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realist approach to building program theory offers a way to develop a useable middle-range

program theory that can hypothesize how successful implementation can occur.
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3.0 Theoretical Framework

3.1 Realism

Successful implementation requires an understanding of which activities lead to success,
who is important to that success, why success is achieved and how the context surrounding
implementation activities play a role. Realism offers a way to answer these questions by
uncovering and linking causal factors that influence the implementation of a clinical
intervention. In realist terminology, causal factors are referred to as mechanisms, and a
mechanism is triggered by certain contextual circumstances that lead to either intended or
unintended outcomes (Pawson & Tilley, 1997). Context, mechanism and outcome are the central
constructs in realist theory. These are assembled as a context-mechanism-outcome (CMO)
proposition, which is the expressed relationship between them and forms the backbone of a
causal explanation of real-world phenomena. Realist epistemology is centered on what works for
whom in what circumstances, how and why (Pawson, 2013), where the success of an
intervention is dependent on the complex relationships of various factors inherent within
different contexts. Applied to implementation, the targeted outcome (O) of successful
implementation results from the activation or inhibition of causal mechanisms (M) by the
surrounding context where implementation interventions operate (Pawson, 2013). The
configuration of multiple CMO propositions becomes a middle-range program theory, which are
the hypotheses for how successful implementation occurs (Pawson & Tilley, 1997). The
following paragraphs will outline the epistemological principles underlying a realist program

theory and the characteristics of, and relationships between, context, mechanisms and outcomes.

3.1.1 Complexity. The main assumption underlying a realist program theory is that an
intervention is inherently complex and subjected to complex social systems when in use
(Pawson, 2013). Intervention complexity arises from the interplay of seven dynamic inherent
characteristics which include volition, rivalry, emergence, context, time, outcomes and
implementation. Pawson (2013) suggests these characteristics be the starting point when seeking
to understand the nature of an intervention.

Volition reflects the active nature of an intervention, involving actors (individuals or

groups) applying their reasoning to make a sequence of choices to achieve the goals of the
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intervention (Pawson, Greenhalgh, Gill, & Walshe, 2005). Rivalry involves the impact of the
pre-existing policy environment on an actor’s actions in using the intervention and how the
delivery of the intervention will be modified (Pawson, 2013). Emergence involves the
consequences of duplication and long-term adaptation to the intervention, and any social changes
and unintended consequences that impact the effectiveness of the intervention (Pawson, 2013).
This can include actor networking and the cross-pollination of ideas that lead to intervention
refinement, reinvention and adaptation in local settings (Pawson et al., 2005). Additionally,
emergence can involve changing the context surrounding the intervention over time, thereby
changing the circumstance that made it function in the first place, which results is unintended
outcomes (Pawson et al., 2005). Context, in brief, includes micro and macro level circumstances
and conditions within which an intervention exits (Pawson, 2013; Pawson et al., 2005). Time can
refer to many different characteristics that create a dynamic context such as the actors’ previous
experience with the delivery, success and failures of similar interventions, and the timing and
sequencing of actions (J. Greenhalgh et al., 2014). Outcomes are also dynamic and can involve
such things as any disagreement with the monitoring systems or different stakeholder
interpretations of performance measures (Pawson, 2013). Finally, implementation involves the
resources, actors and their responsibilities, and underlying theories of change that guide the
introduction of an intervention (Pawson, 2013).

Implementation, as a characteristic of intervention complexity, suggests that it is not
necessarily a distinct phenomenon. However, as a series of purposeful actions intended to
introduce an intervention, it can be a process that can involves factors separate from the
intervention operating within complex social systems. An intervention provides actors external
conditions and resources that are purposively drawn on, such as knowledge, skills and tools. In
the implementation process there are often additional resources introduced that are intended to
aid in the introduction and uptake of the intervention, such as education, trial introductions, and
implementation teams. Therefore, understanding implementation complexity contributes to a
better understanding of how an intervention operates.

In addition to complexity introduced by an intervention and the process of
implementation itself, social systems capture another aspect of complexity. Social systems
involve multilayered dynamic social forces operating between actors and groups (Pawson &

Tilley, 1997). In health care settings, actors can include clinicians (nurses, physicians,
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pharmacists, etc.), support staff and administrators who can operate as collaborative or isolated
groups at the unit, hospital or organizational levels. Realism maintains that social forces are real
and not constructions of an actor’s mind as is suggested in constructivist epistemology (Pawson
& Tilley, 1997). In realism, the actor introduces social forces through their agency, which, in
turn, governs their interactions, choices and actions in response to an intervention. It also
involves the cumulative effect of relationships, and the relative influence between actors
(Pawson et al., 2005). Thus, it is suggested that theories of change be incorporated to understand
social complexity when examining how an intervention, or implementation of that intervention,
causes outcomes (T. Greenhalgh, 2018; Pawson, 2013).

Pawson (2013) argues that the realist approach overcomes deficiencies that exist in other
ways of understanding the complexity of interventions. He argues that the positivist approach
attempts to bring complexity under experimental control, which is not reflective of reality. This
is because experimental control only admits to limited demonstrations of complexity as opposed
to inherent continuous complexity that arises when interventions are subject to the social reality
within context. Systems thinking acknowledges continuous complexity but by manipulating
observations of reality in activities such as modeling, but the ability to practically capture
complexity for the purposes of policy implementation is lost. Pawson (2013) excludes critical
realism as a suitable process for developing program theory, as it focuses on ideology as opposed
to the analysis of social reality. Finally, the pragmatist perspective is also insufficient in
capturing complexity for real life use because it lends itself to more partial explanations because
of the emphasis on urgent and theory-less approaches. Given the limitations of these other
approaches, the realist approach pioneered by Pawson and Tilley (1997) was chosen as the
methodology to develop a hypothesis explaining successful implementation of a sepsis
intervention in the form of a program theory that reflects the complexity of real life but is also

practically relevant.

3.1.2 Context. Context is the set of circumstances and conditions surrounding an
intervention (Pawson, 2013). It includes micro (individual and group) and macro (organization or
societal) level factors that are connected to an intervention and triggers, or modifies, a
mechanism (Jagosh et al., 2014). At the micro level, these factors can include the actors’

characteristics and capacities, and the interrelationships between actors, that facilitate the
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function of a specific intervention or program (Pawson & Tilley, 1997). At the macro level,
contextual factors can include the local rules, customs and norms as well as the social, cultural
and economic infrastructure surrounding an intervention (Pawson & Tilley, 1997). Examples of
relevant context can include the history of the community in which the intervention is
implemented, the nature of existing social networks, the built intervention infrastructure, and

geographic location (Jagosh et al., 2014).

3.1.3 Mechanism. A mechanism is the generative force that leads to an intended or
unintended outcome triggered by one or more contextual factor(s) (Jagosh et al., 2014; Pawson,
2013; Pawson & Tilley, 1997). A mechanism “describe[s] how the resources embedded in a
program [intervention] influence the reasoning and ultimately the behavior of program subjects”
(Pawson, 2013, p. 115). The resources or strategies within a program are linked to the causal
mechanisms, but do not describe them (Jagosh et al., 2014). The causal mechanism is an actor’s
reasoning in response to a resource, their cognitive capacity, emotion and choice making. These
responses amongst multiple actors inform the social patterns of behavior, both challenges and
successes, that ultimately determine the nature of the program outcome (Jagosh et al., 2014;
Pawson & Tilley, 1997). Reasoning is not a binary construct; it is not the case where it is either
present or it is absent. Rather, reasoning exists along a continuum for both individual actors and
within groups, and it is contextual factors that reveal the extent to which a mechanism is
sufficiently salient to be a generative force. Identifying salient mechanisms for specific
interventions advances a synthesis from describing what happened to why it happened, for
whom, and under what circumstances (Jagosh et al., 2014).

Sonia Dalkin, Greenhalgh, Jones, Cunningham, and Lhussier (2015) proposed a
modification to the original Pawson and Tilley (1997) definition of a mechanism in order to
address the confusion surrounding the application of realist methods in practice. They argued
that applying realist theory requires significant reflection and creativity in revealing social
mechanisms which has led to inconsistent conceptualizations and applications of the term
mechanisms. Therefore, Dalkin et al. (2015) proposed purposefully differentiating resources and
reasoning, where a resource refers to the component of a mechanism introduced into a context,
and reasoning is what is maintained as the hidden intrinsic quality of the actors reflected through

thinking and choice making. By not distinguishing in some way resource from reasoning, it is
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inevitable that knowledge users new to realism and interested in applying realist methods will
gravitate towards interpreting mechanisms as tangible resources and processes. This is due to the
prevalence of positivism that skews thinking towards causation, including the belief that causal
factors are measurable variables. Thus, any focus on reasoning as a determinant mechanism is at
risk of becoming under-emphasized and less clearly articulated. The result is a less robust and
relevant program theory. Differentiating resources and reasoning following Dalkin et al. (2015)
is an intriguing option for researchers and knowledge users new to realism in order to discover

and conceptualize explanatory cognitive and emotional forces.

3.1.4 Outcome. The definition of an outcome is fairly open-ended, depending on the
nature of the program theory. Outcomes can be intended or unintended, and proximal,
intermediate, or final relative to the overall program theory (Jagosh et al., 2014). This means that
outcomes are not always inherently known and are revealed through the realist process of
inquiry. For example, in their program theory for the appraisal of doctors as part of a
professional development program, Brennan et al. (2017) describe multiple intermediate
outcomes, such as individual insight and behavior change, that occur in the process of achieving
maintained or improved performance (final outcome). In this case, the final outcome was
intended but the realist review revealed the unintended intermediate outcomes that appeared to
be salient for achieving the intended outcome. Examples of outcomes in this research were

acceptability and feasibility of the intervention, and fidelity and sustainability.
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4.0 Analytical Framework

4.1 Realist Synthesis

A realist synthesis, also referred to as a realist review, is the process of appraising,
synthesizing, and disseminating a hypothesized program theory (Pawson, 2002). Realist
syntheses identify, track and evaluate program theories from groups of similar interventions
using any relevant data to build on what has been found to be successful and effective (Pawson
et al., 2005). The goal of a realist synthesis is to articulate a program theory that explains how
social forces affect the thinking and actions of actors in contexts that can lead to the development
of practical interventions (Pawson & Tilley, 1997).

A detailed guide on the methods for a realist synthesis does not exist however, there are
publication standards that include the essential elements of a realist synthesis that offer some
practical steps (Wong, Greenhalgh, Westhorp, Buckingham, & Pawson, 2013). Pawson et al.
(2005) first described the method in broadly applicable terms as an introduction to a new form of
knowledge synthesis, because of the limitations in traditional systematic reviews and meta-
syntheses. They wanted to be able to ask why, how, and for whom does a program or
intervention work, and traditional approaches are not designed to produce these answers. They
outlined how a realist synthesis differs by seeking to collect data on a range of explanations
about how an intervention was supposed to work, how it worked well or why things went wrong.
This line of inquiry introduces both quantitative and qualitative data that can originate from peer
or grey literature sources. Data are not limited to examples from interventions directly related to
the one at the focus of the synthesis, because there is often scant theoretical data available in
implementation and evaluation studies. Broadly applicable data allows for the ability to reveal
any potentially explicit underlying theory on how an intervention is meant to work in a context.
This increases the ability to compare and contrast potential causative explanations when details
on these factors are scant. As well, it allows for the application of theory across disciplines.
Hallmarks of the realist synthesis process include: ongoing dialogue with the actors who develop
and deliver the interventions; purposive and iterative information searching; theory construction
and theory testing; and appraisal of evidence using a realist quality lens (Pawson et al., 2005).

However, the method originally described did not include any details on how to consistently

28



apply it and is therefore reliant on experts with a background in realism having a role in guiding
the nuanced review process.

Recently published realist syntheses have reflected multiple interpretations, adaptations
and modifications to the realist review process (J. Greenhalgh et al., 2014; Kastner et al., 2015;
Rycroft-Malone et al., 2012). The realist synthesis publication standards include nineteen
essential elements for a realist synthesis (Table 4.1) however, these standards are not a protocol-
driven approach (Wong et al., 2013). The underlying logic of realism, where an understanding
complexity reveals context-dependant causal mechanisms, does not lend itself to a predetermined
and prescriptive approach (Jagosh et al., 2014). Rather, the approach allows for, and promotes,
the ability to customize the steps depending on the purpose of the synthesis. This characteristic
strengthens its applicability when considering the volume of evidence on a topic, the multiple
types of evidence, the dearth of contextual details in the evidence and whether or not the
evidence reflects an underlying theory (Jagosh et al., 2014). The challenge is that it is difficult to

conduct without previous experience applying realism in research.

29



Table 4.1. Items to be included in the reporting of a realist syntheses as described by Wong et al.
(2013).

Reporting section Key components

Title

Abstract

Rationale for review
Objectives and focus of review

Introduction

Methods Changes in the review process
Rationale for using realist synthesis
Scoping the literature

Searching process

Selection and appraisal of documents
Data extraction

Analysis and synthesis processes

Results Document the flow diagram
Document characteristics

Main findings

Discussion Summary of findings

Strengths, limitations and future research
directions

Comparison with existing literature

e Conclusion and recommendations

e Funding

Pawson et al. (2005) originally suggested that identifying an underlying middle-range
theory at the outset of a synthesis could be done to guide the data collection process because it
can facilitate the conceptualization of complex outcomes by aiding a reviewers’ reasoning and
inference. If there are well described constructs related to the phenomenon at the focus of the
synthesis, then these can be incorporated, or used as a comparator, throughout the process. If
constructs are not well described or are unknown, then referring to broader substantive theories
can serve this function. A substantive theory is one that exists in the literature on change and
action and is related to the field that is the subject of the synthesis (T. Greenhalgh et al., 2017b).
Existing substantive theories help to make sense of the pattern of findings revealed in a realist
synthesis and provides structure to the program theory.

However, in many areas, such as clinical practice research, such theory is absent or

unclear in the literature. Jagosh et al. (2014) suggested that an iterative selection process of
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identifying potentially relevant literature through abstract screening, literature selection with full
paper review and appraisal by pairing articles based on potential theoretical similarity would
illuminate as much underlying middle-range theory as would be available. These researchers
noted that within the appraisal process a realist approach invites a heterogeneity of evidence that
lacks conceptual clarity and can be complex. To manage these characteristics, they suggested
that reviewers should create an iteratively-designed selection tool, actively refine the
conceptualization of the middle-range theory throughout the process, and appraise the evidence
based on realist relevance and rigour. Evidence is relevant if it addresses the middle-range theory
of interest (Pawson et al., 2005). Evidence is rigourous if a particular inference is drawn by the
original researcher in such a way that is has sufficient weight to make a methodologically
credible contribution to the test of a particular intervention theory (Pawson et al., 2005).
Therefore, it is suggested that establishing relevance and rigour in the screening and appraisal
process can be done if there is one instance in an article, regardless of section, where the original
researchers describe or reflect on the process and impact of the intervention (Jagosh et al., 2014).

Jagosh et al. (2014) provided suggestions on how to capture unintended outcomes from
the literature, how to go about configuring CMOs and including middle-range theory, and how to
use middle-range theory to advance outcome conceptualization after the selection process.
Unintended outcomes can be revealed by looking across different studies as opposed to within
single studies, which is facilitated by the pairing or grouping of evidence. CMOs are extracted
using passages of text directly from studies and assigning elements within the passage as C, M or
0. Revealing mechanisms requires interpretation and abductive reasoning on the part of the
reviewers and the iterative synthesis of CMOs. Abductive reasoning is the iterative process of
developing ideas about causal factors linked to the evidence (Jagosh et al., 2014). It incorporates
induction (theory building based on observations), deduction (testing observations based on
theory), and retroduction (building on hunches and exploring what are beneath observations and
their causes) (T. Greenhalgh et al., 2017a).

Jagosh et al. (2014) suggested that during the CMO configuration process reviewers
identify any middle-range theory that appears and include it in the ongoing iterative synthesis in
order to eventually provide structure to the overall CMO configuration that is in line with
established theoretical knowledge. Theoretical structure comes from an overarching explanatory

understanding that connects individual CMOs or groups of CMOs. However, if these structures
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are too broad, narrow, or abstract they are not representative of a middle-range theory and do not
support the explanation and connection of CMOs. The process of identifying and incorporating
middle-range theory is challenged by the subjective understanding of what middle-range theory
is and the absence of truly theory based causative explanations from the literature being
synthesized.

In the absence of clearly outlined methods for realist synthesis, a protocol can still be
assembled using the original outline by Pawson et al. (2005), incorporating the suggestions on
how to customize by Jagosh et al. (2014), and the publication standards outlined by Wong et al.
(2013). A realist synthesis is an in-depth and time consuming approach, which challenges its
applicability for inexperienced knowledge users and their need for timely application when faced
with time (i.e. continuous process improvement) and resource (i.e. lack of access to realist

expertise) constraints (Saul et al., 2013).

4.2 Rapid Realist Review

There has been a move to develop more rapid evidence synthesis approaches in response
to the increasing need of practitioners, policy makers, and administrators for timely and
accessible evidence to support the knowledge to action process (Khangura, Konnyu, Cushman,
Grimshaw, & Moher, 2012; Tricco et al., 2015). Most rapid review approaches involve the
purposeful reduction of established larger scale reviews, such as the systematic review, and
greater involvement of knowledge users who are not the researchers (Tricco et al., 2015).
Knowledge user involvement creates the ability to modify the synthesis process so that the
results are timely, purposeful, available, user-friendly and trustworthy (Khangura et al., 2012).

Saul et al. (2013) first proposed a modified realist synthesis called the rapid realist review
(RRR) as a rapid approach to realist synthesis. A RRR is intended to preserve the core standards
of a realist synthesis (Wong et al., 2013) but modifying the process so that it can be more useful
for responding to time-sensitive and emerging issues. The shorter period to complete an RRR
means that it is useful for phenomenon that have a narrow focus and relies on knowledge user
input and guidance.

Knowledge users’ individual and collective knowledge and experience informs the scope
and purpose of the review and provides components of testable theory in the form of explicit C-

M-O configurations throughout the process (Pawson & Tilley, 1997). This is built from the
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assumption that knowledge users know the most about the interventions they are responsible for,
the context within which an intervention functions, and are the agents through which any change
would occur. The usability of results from an RRR is also determined by the knowledge user,
thus their insights need to be embedded in the review process. This allows for the development
of practical solutions to problems faced in care delivery; to enhance the conceptual
understanding for refining ideas in strategic thinking; and can be a benefit in circumstances when
there is a minimal evidence base and where policy makers initiating the review are in a position
to influence change (Saul et al., 2013).

A RRR works backwards from the intended intervention outcome(s) to reveal families of
interventions and the surrounding contextual factors which trigger key mechanisms (Saul et al.,
2013). Saul et al. (2013) argued that the RRR makes the merging of theory with practice more
pragmatic as the results tend to be responsive to local policy or program needs and are more
utilization-focused. These characteristics make the RRR method attractive for understanding
implementation success. A RRR program theory is therefore focused on contextually relevant
interventions that lead to specific outcomes in a particular setting as opposed to an in-depth
theory that is transferrable across different domains. Table 4.2 outlines the steps in conducting a

rapid realist review.
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Table 4.2. Steps in conducting a Rapid Realist Review as proposed by Saul et al. (2013).

RRR Steps Details
1. Development of the project scope Clarify area of interest with knowledge users
2. Development of specific research Questions knowledge users are most
questions interested in answering
3. Identification of how findings will be Expressed intent on how results will be
used purposefully utilized
4. Development of search terms Collaborative identification of terms

relevant to project scope, purpose and
research question

5. Identification of articles and Begin with list from knowledge users; use

documents for inclusion search terms to iteratively generate list of
documents

6. Quality review Narrow search terms based on results that

are most relevant to the review; poll
knowledge users to identify key documents

7. Extraction of data using a template Similar to full realist synthesis

8. Validation of findings Review with content experts to validate and
identify gaps

9. Synthesis of findings in a report Report formatted to meet the needs of
knowledge users

10. Dissemination of results Work with knowledge users to produce

recommendations for policy, further
knowledge gathering, or program evaluation

In this project, the RRR approach was used to establish an explanatory middle-range
theory of successful implementation. Given the relative novelty of this methodology, RRR
approach was customized to address the methodological gaps identified from the small number
of peer-reviewed RRR that have been published to date. At the outset of this research, three
published peer-reviewed RRRs existed that demonstrated variability in conducting a RRR (Saul
et al., 2013; Tsang, Blakerman, Hegarty, Humphreys, & Harvey, 2016; Willis et al., 2014).

In their initial description of the RRR approach, Saul et al. (2013) highlighted that policy
makers are interested in how interventions affect outcomes and therefore are less inclined to
know the details of contextual and mechanistic factors. Although it may be true that policy
makers in some settings may think de-emphasize the need to understand the key constructs of
context and mechanism, failing to focus on gaining such an understanding takes away from the
explanatory power of why and how the intervention leads to outcomes. A review that does not

emphasize giving knowledge users information on why an intervention works, runs the risk of
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being less than fully realist with findings of questionable legitimacy. Although not explicitly
stated, this suggests that de-emphasis of the more nuanced realist constructs might be due to
knowledge users not thinking or speaking in realist terms. Therefore, there is a need to engage
knowledge users in realist content so that they understand and can apply the understanding of
how and why an intervention works without losing them in the jargon and potentially foreign
conceptualization of a program theory.

Willis et al. (2014) described how to simplify RRR methods into five steps in their
review of improving organizational capacity to address health literacy in public health. These
steps included,

e Developing and refining a purpose statement and question

e Searching and retrieving information

e Appraising evidence

e Synthesizing information, and

e Interpreting information.
Their process involved a group of Public Health Agency of Canada representatives (i.e.
knowledge users) and an expert panel with representatives from a variety of government and
non-government agencies involved in health literacy. They categorized strategies that improve
organizational capacity for delivery health literacy services into three domains; government
action, organizational/practitioner action, and partnership action.

Two methodological gaps are apparent in this RRR. Firstly, many of the described
potential mechanisms appear to lack the essential element of being reflective of individual or
group reasoning as they describe more tangible phenomenon that are more indicative of an
intervention, context, or outcome. For example, they outlined that creating space for broad
involvement, maximizing contributions from across organizations as a potential mechanism for
influencing organizational capacity. This might be a significant factor, but it might more
appropriately describe context as it does not reflect any hidden individual or group level
reasoning.

Secondly, there is an absence of any described substantive theory underpinning the
groups of potential mechanisms. This is reflected in how they outlined groups of interventions
operating within groups of contexts relating to groups of potential mechanisms. By grouping

these concepts, there is a lack of structure such that an understanding of causation is not clear.
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Although Saul et al. (2013) articulated that the RRR is more about identifying families of
interventions than creating a comprehensive program theory, the fact that the realist intent is to
provide an explanation of causality means that even for the RRR there is a need to relate the
propositions in the program theory to some element of established theory of action and change.

In their RRR on understanding the implementation of interventions to improve the
management of chronic kidney disease in primary care, the work by Tsang et al. (2016) revealed
another modified approach. The researchers used Normalization Process Theory (NPT) as a
substantive theory at the outset to structure their program theory for successful implementation.
In comparison to Willis et al. (2014), this method presented a more clearly outlined program
theory by rigidly applying a substantive theory at the outset to structure a program theory, which
was not done in either of the other RRRs. They had a single context within which five groups of
mechanisms operate. Four of these groups were aligned with the four constructs of the NPT and
one group was unique. However, within each group they also described several mechanisms that
were more indicative of interventions or context than true mechanisms. For example, the
researchers identified mechanisms to prolong sustainability. They proposed that patient
involvement and ancillary staff were these mechanisms, which are not hidden constructs
reflecting reasoning.

Tsang et al. (2016) also did not involve knowledge users in their RRR. It is not entirely
clear whether they accounted for that by considering themselves the knowledge users as they
were clinician researchers, or whether it was left out of their process for a particular reason. Saul
et al. (2013) proposed that the role of a knowledge user was to guide the RRR process. This
posed an interesting question for the current study: could the clinician researcher perspective be
considered as a knowledge user perspective? Similarly, could the clinician researcher perspective
also involve the role of an expert? Saul et al. (2013) described the role of an expert as one with
expertise in the research area of interest that can accelerate the identification of key references.
In this research, there was overlap in the roles of researcher, knowledge user, and expert, which

became a factor that played a partial role in the analysis and conclusions.
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5.0 Methods

The following steps of the RRR are based on those proposed by Saul et al. (2013) and the
refinements proposed by Willis et al. (2014). The researchers adapted the process at several
steps, using methods from other studies, to improve rigour and relevance as well as address
methodological gaps in the RRR previously noted. No predetermined substantive theory was
applied but considerable attention was paid to ensuring consistency in identifying potential
mechanisms and incorporating any salient substantive theory revealed in the process. This
included applying the definition of a mechanism as proposed by Dalkin et al. (2015), given that,

of the few published RRRs, most demonstrated an inconsistent explanation of mechanisms.

5.1. Steps 1 — 3: Developing and refining the purpose, research question and how findings
will be used

The first step of a RRR is to define a narrow content area of interest, develop a project
scope, research question, and outline how the results of the review will be used (Saul et al.,
2013). In the current project, the lead researcher (JM) was an employee of the former Saskatoon
Health Region (SHR) and a member of the sepsis quality group that implemented the sepsis
screening trigger tool. Some of the knowledge users in this project were also members of the
group. At the outset of the quality improvement project, the group identified a need to
understand how to successfully implement the sepsis trigger tool. This identified need formed the
basis for the current project and the research question. The program theory developed in this
study will be used by the group and health region to inform future work on how to successfully

implement evidence-based practices and protocols.

5.2 Steps 4 — 6: Development of search terms, identification of articles and quality review

These steps involve the identification of search terms likely to be relevant to the project
scope, purpose and question, and the identification of key references for inclusion (Saul et al.,
2013). Knowledge users and content experts assist in the development of search terms as well as
identifying any specific salient grey and published references for review. The literature search in
a RRR is not intended to reveal a comprehensive list of the literature on a topic, rather it is

intended to reveal key references that inform the research question. Therefore, the literature
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search is rapid, iterative and includes knowledge user contribution and pearling. This more
focused approach allows for the rapid identification of key informative material, efficient
validation of findings, and an opportunity to suggest and explore alternate interpretations of
results. For the current project, the results of searches already conducted by the knowledge user
group were used to identify best practice for sepsis screening as well as additional searches to
capture evidence focused on the implementation of sepsis screening interventions.

The review process was conducted by two reviewers, a post-doctoral fellow with realist
research experience, and the lead researcher. The reviewers applied a subjective interpretation of
relevance and rigour to the content within the references. Individual screening was followed by a
discussion between the reviewers to arrive at final agreement on references to be included. The
knowledge user group provided the key references that informed their work developing the

trigger tool.

5.3 Step 7: Data extraction and program theory synthesis

This step involves both reviewers iteratively extracting and grouping theoretical data
relating to elements within the reference texts that reveal potential contextual factors and
mechanisms (Saul et al., 2013; Willis et al., 2014). Saul et al. (2013) argued that policy makers
are more interested in families of interventions that inform the link between context and
mechanism, therefore this was considered in the initial synthesis process. The process used by
Jackson and Kolla (2012) was followed because it is a clear method for data extraction and CMO
construct identification. This involved working backwards from the pre-defined outcome of
interest, in this case successful implementation, and iteratively identifying emerging patterns of
construct dyads (CM, MO, CO) and triads (CMO) to reveal context and mechanism constructs.
This approach is consistent with that of Tsang et al. (2016), who also worked backwards from
the same pre-defined final outcome to reveal mechanisms and contexts.

Using the methods of Pearson et al. (2015), constructs were organized into explanatory
accounts (EA) and then consolidated accounts (CA), which allowed for a timely process while
preserving relevance and rigor. Pearson et al. (2015) describe EAs as the building blocks of
broader program theory. They are statements that express ideas about how potential realist dyads
can best be linked through abductive interpretation. Information found within the texts of the

references was extracted and assembled into an EA if it suggested a possible contextual factor
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and/or mechanism. These were recorded in the form of ‘if” and ‘then’ statements. For example,
an EA statement would read as ‘if the implementation of a clinical pathway is specifically timed
then there is less of a burden of excessive information’ suggesting specific timing is the context
linked to the mechanism of being burdened.

Once an initial list of EAs was completed from all of the references, each reviewer
independently grouped EAs by themes. Then together, the reviewers synthesized all the EAs
within each group into a single CA. A CA has the same form as an EA, but because it is a
synthesis of multiple EAs, its meaning can be more precise and theoretically rich (i.e. it accounts
for ‘how’ and ‘why’ where the first element leads the second) (Pearson et al., 2015). A
predetermined substantive theory was not included in the methods given the plethora of possible
implementation theories to consider. Instead the reviewers examined the theory revealed in the

literature that reflected successful implementation for a similar type of intervention.

5.4 Step 8: Validation of findings

Once a draft program theory has been created, knowledge users with experience in the
field are engaged in order to identify gaps that exist in the literature and validate the findings
(Saul et al., 2013). Because this step is not consistently described in RRR literature, this study
ensured rigour and relevance by conducting a two-phase validation process. Phase one involved
engaging with the knowledge users from the sepsis quality improvement group and phase two
involved engaging with clinician end-users not associated with the working group but who were
expected to adopt and use the sepsis screening protocol. The need for step two became apparent
during the synthesis in phase one, because the knowledge users found the program theory to be
overly linear and potentially missing pertinent linkages that reflect real-life complexity. The
researchers deemed this lack of complexity to limit the rigour of the program theory.
Additionally, some of the original draft propositions and constructs were judged to be too
abstract, artificial or illogical requiring further knowledge user input in order to maintain
relevance.

Jackson and Kolla (2012) remind us that participants do not always explicitly identify
direct connections between realist constructs when engaging in realist research. This is a
reasonable conclusion considering most knowledge users, especially clinicians, are not

familiar with realist terms or think in terms of ‘unseen’ mechanisms of how and
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why something works. Therefore, attempting to identify gaps in a realist program theory using
realist jargon has the potential to lose knowledge users in the validation process thereby affecting
the rigour and relevance of the overall program theory. As researchers went through the
validation phases, visual depictions of CMO propositions were used with simplified descriptions

or statements articulating the key components of the proposition.

5.4.1 Phase 1. The first phase of validation involved four volunteers from the sepsis
working group participating in a focus group. Sampling was by convenience and represented
nursing and physician clinical perspectives (i.e. professional role and clinical area) as well as
experience in developing and trialing the trigger tool. Recruitment was done by sending an
invitation to all members of the working group with a copy of the consent agreement. Focus
group methodology was chosen because the literature-based program theory was vague and
disconnected. As well, the lead researcher wanted to gain as much knowledge user contribution
as possible in a short time. A focus group is a method to gather complex data quickly that can be
applied in describing a phenomenon as it relates to theory or identifying and theorizing a
phenomenon (Richards & Morse, 2013, p. 51), therefore it fit the methodological intent of this
phase.

The principles and process of conducting a realist interview, described by Manzano
(2016), were used to structure the focus group. Manzano (2016) described a research design
using realist interviews that occurs over three phases: theory gleaning, theory refinement and
theory consolidation. Manzano noted that not all studies will include all phases depending on the
scope and intent of the research or evaluation, but regardless of the phase the researcher keeps
the theory as the common denominator with the aim to better understand the evolution of
interviewer knowledge. Theory gleaning involves exploring how contextual circumstances
impact behaviour by drawing the interviewee into exploring context and comparing anything
theoretical versus what has been experienced. The focus group provided a useful way of having
knowledge users explore contextual circumstance in relation to theoretical constructs from the
literature by interacting and building on each other’s ideas. To facilitate the discussion and
maintain the theory as the focus, three resources were used: a series of semi-structured questions,
graphical representations of the literature-based program theory propositions, and text

descriptions of the same propositions (Appendix C).
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The semi-structured questions were used to facilitate the focus group. These questions
were adapted from a standardized set of realist evaluation interview questions (Westhorp &
Manzano, 2017). The original series was designed for individual interviews as part of an
evaluation therefore in order promote group discussion the original list was shortened and
slightly reworded to be more reflective of a theory gleaning line of inquiry. The focus group

discussion was audio recorded and transcribed by the lead researcher.

5.4.2 Phase 2. Following the incorporation of focus group data in the revised program
theory, the results were reviewed with the lead researcher’s graduate committee. It was decided
that the results were insufficiently clear and therefore another level of data was collected for
further refinement. Manzano (2016) described theory refinement as learning from key informants
with knowledge about how a program is really operating, by using more specific questions to
refine outcome patterns.

In this phase, sampling was done by convenience and snowball methods. Recruitment
activities included emails to identified key contacts, posters displayed in clinical areas, and
referral from participants. Participants were included if they were a nurse, medical resident, or
physician that practiced in the clinical areas where the trigger tool was trialed. Participation
involved individual audio recorded interviews with the lead researcher. Participants were given
statements summarizing each revised proposition and graphical representations of the same
(Appendix D). Each proposition was read out loud and the participant was asked to confirm,
refute or refine it. Refinement involved the participant and interviewer discussing why a
statement needed refinement, what was missing or needed to be added, and exploring ideas and
concepts that were identified in a participant’s answer that were not necessarily directly related
to the statement. If a response required further inquiry, the participants were engaged to reveal
rationales and meaning behind their ideas and impressions. The recordings were deidentified and
transcribed by contractors through the University of Saskatchewan Social Sciences Research

Laboratory. All transcripts were reviewed for typographical mistakes.
5.5 Step 9: Synthesizing information

The incorporation and synthesizing of data from phase one and two with the literature-

based program theory was an iterative process. In order to derive the explanatory quality of a
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CMO proposition, the analysis and synthesis involved applying different kinds of reasoning
through a number of analytical techniques as part of the iterative refinement of the program
theory (Pawson, 2006). As previously stated, this involves abductive reasoning, which is the
iterative process of developing ideas about causal factors linked to evidence (Jagosh et al., 2014).

Techniques used in realist methods include constructing, testing, and refining
propositions (Pawson, 2006, pp. 73-78). Reconciling involves identifying differences between
contradictory findings and adjudicating on what is interpreted to be realistic. Reconciling was
used in the synthesis of EAs because at the level of individual studies there was variation in
results and conclusions that at times conflicted. Reconciling was achieved through discussion
and consensus on the relative strength and logic of the theoretical constructs. Consolidating is
used to build multifaceted explanations of success that reflect a degree of real-life complexity.
Consolidation was used to build middle range constructs from similarly themed phenomenon
identified in the CAs, focus group discussions, and interviews. Situating is done by examining
different combinations of construct configurations. For example, situating was used to integrate
substantive theory constructs with draft CMOs when the substantive theory was identified in the
iterative synthesis. Although these techniques and the underlying reasoning are the main
analytical methods in step 9 of the RRR, they are used throughout steps 7 and 8 as well.

Saul et al. (2013) indicated that the product of a RRR must be formatted to meet the
needs of knowledge users. Therefore, the synthesis was aimed at maintaining only theoretical
propositions that were clear, logical and parsimonious while retaining the essential realist
constructs. To maintain a manageable scope with the primary focus on successful
implementation there needed to be two assumptions applied to the program theory; that the
evidence-based intervention had already been identified (e.g. SIRS based sepsis screening

protocol) and that the intended actors in this program theory were the end-user clinicians.

5.6 Step 10: Dissemination and Knowledge Translation

Implementation science is a domain of research that is intended on translating knowledge
into action (Eccles & Mittman, 2006). The process and outcomes of conducting this research
align with multiple components of the knowledge to action cycle (Straus, Tetroe, & Graham,
2013). This includes knowledge synthesis in the knowledge creation phase, and problem

identification and adapting knowledge to local context of the action cycle.
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5.6.1 Integrated Knowledge Translation. The inclusion of knowledge users as
informants in identifying the research question and co-creators in the teacher-learner cycle of the
focus group and interviews fulfilled the goals of integrated knowledge translation. The teacher-
learner cycle involves reciprocal teaching and learning by both the interviewer and interviewee
throughout the interview process (Manzano, 2016). Manzano (2016) describes this as the
interviewer teaching the interviewee about the program theory and then the interviewee teaching
the interviewer about the components that are salient. The roles are not static as both parties
iteratively teach and learn before a common understanding of the phenomenon is achieved.
These goals include the research being solutions focused with results more likely to be used in

decision making (Straus et al., 2013).

5.6.2 End of Grant Knowledge Translation. At the conclusion of this research the aim
is to share the program theory with the participants and knowledge users from the Saskatchewan
Health Authority and Saskatchewan Health Quality Council. This will include a summary of
results in print explaining how successful implementation can occur along with
recommendations for applying this knowledge. The results will also be submitted for peer

reviewed publication and presented at a relevant conference.

5.7 Ethics

This project was approved for ethical exemption by the University of Saskatchewan
Research Ethics Board (U of S BEH 17-381) on November 8, 2017 (Appendix B). There were no
known or anticipated risks to participants and each participant from phase one and two signed a

participant consent agreement prior to any data collection (Appendix B).
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6.0 Results

Three revised versions of the program theory were drafted throughout the iterative
analyses. The first draft was based on the key literature identified in the rapid search, a second
version after phase one knowledge user refinement, and the final version after phase two

refinement.

6.1 Steps 1 — 3: Developing and refining the purpose, research question and how findings
will be used.

The Saskatoon Health Region (SHR) sepsis quality improvement knowledge user group
was seeking to understand how to successfully implement their sepsis screening trigger tool so
that it could be replicated beyond the trial units at St Paul’s Hospital. This was an unanswered
query which offered the opportunity to explore it formally through realist research. As a member
of this group, the researcher examined a real-world clinical practice question through an
academic, rather than just practical, lens and applied an alternative methodology to do so. The
information derived from this RRR will be shared with the same knowledge user group, as well
as the larger health care organization, to help inform how future implementation processes for

acute care clinical interventions can be successful.

6.2 Steps 4 — 6: Development of search terms, identification of articles and quality review.

The literature used in this synthesis came from three different sources; an initial search of
MEDLINE and EMBASE, expert provided key references, and a secondary iterative search of
Google Scholar and Scopus. 1123 references were screened for inclusion based on whether they
included any information related to successful implementation that could be consistent with the
realist definition of context or mechanism (Saul et al., 2013; Willis et al., 2014). The knowledge
user group had previously identified key articles that informed the development of their sepsis
screening trigger tool, and these were incorporated into the screening. References from a similar
knowledge user group in another jurisdiction were also included and underwent the same
screening (BC Patient Safety & Quality Council).

Additional literature searches were conducted because the knowledge users’ reference

lists were deemed to be insufficient in the amount of theory informing data. A rapid search of the
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literature from key databases using sepsis specific search terms was conducted (Table 6.1). The
titles and abstracts of 621 published articles were screened using a broadly defined set of
inclusion criteria aimed at capturing key references (Table 6.2). This resulted in two articles
being retained. Two additional articles were identified through chance on social media outside of
the initial search and were included using the same criteria as well as two additional articles
identified via pearling reference lists. Overall, six articles were included from these searches in

the synthesis (Figure 6.1).

Table 6.1. — Rapid search strategy.

Database Terms

Initial search

MEDLINE [sepsis OR shock, septic] AND [mass screening OR (nursing process OR critical
-1 pathways OR “health care quality, access, and evaluation”) OR clinical protocols]
AND English language and humans

EMBASE - [sepsis OR shock, septic] AND [critical pathways OR nursing protocols OR
1 quality of health care OR health screening]

EMBASE - [sepsis OR shock, septic] AND [(nursing process OR critical pathways OR “health
2 care quality, access, and evaluation”) OR (mass screening OR clinical protocols)]

Iterative search: ‘implementation & clinical guidelines’

Scopus “implementation AND clinical guidelines”
2010-2017

Google “implementation of acute care clinical interventions”

Scholar 2010-2017
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Table 6.2. — Reference inclusion and exclusion criteria.

Inclusion - First screening

Sepsis program; intervention related to sepsis screening; ‘protocol’; ‘bundle’; ‘pathway’
‘Implementation’ or factors related to implementation; ‘evaluation’; ‘performance’

Early goal directed therapy; Clinical Practice Guideline; ‘reduced mortality’

Inclusion - Second screening

Descriptions of implementation that are potentially relevant and rigorous (Pawson et al., 2005)

Exclusion

Reference to ‘pediatric’ or ‘neonatal’ patient populations as these areas were not subject to the
former SHR sepsis trigger tool implementation

The lead researcher deemed the number of articles retained after screening the knowledge
user lists and the initial database results was insufficient. Therefore, an expert in clinical pathway
development, Adegboyega Lawal, PhD candidate at the University of Saskatchewan was
consulted to identify potentially pertinent key additional references. References pertaining to the
implementation of clinical pathway guidelines (CPGs) were considered for inclusion because the
nature of such interventions serve a similar clinical purpose of streamlining health care
interventions and increasing the timeliness of care delivery to patients as specific screening
protocols albeit at a different scope. The difference in scope was not deemed problematic
because realist syntheses rely on ‘families’ of interventions to inform a program theory, as
opposed to a specific type of intervention. Thirty-two articles were screened from the two
knowledge user sources and the expert source resulting in two articles being included in the
synthesis. An additional article was included as a result of pearling these reference lists as well
as three articles identified by chance by the primary researcher when attending an

implementation science conference during the same period (Figure 6.1).
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Initial search

Iterative search:
Expert provided key references

Iterative search: ‘implementation &
clinical guidelines’

621 citations from two electronic
databases: MEDLINE, EMBASE

32 citations from three
knowledge user and expert
sources

470 citations from two
electronic databases: Scopus,
Google Scholar

!

3 citations after first screening

4 citations after first screening

|

|

2 citations after second screening

2 citations after second screening

\4

6 citations after first and
secondary screening

Additional Additional v Additional A
citations: 6 citations c1taf10ns: 5 citations citations: 7 citations
Chan‘ce -2 contributing Pearling — 1 contributing Pearling — 1 contributing

Pearling - 2 to synthesis Chance - 2 to synthesis to synthesis

Figure 6.1. — Document search flow diagram for realist synthesis adapted from Wong et al.
(2013).

In addition to expert consultation, a third rapid search using Scopus and Google Scholar
was done with the intent of discovering additional key references. This search resulted in six
articles included in the synthesis plus one identified through pearling these reference lists (Figure
6.1). In total 18 articles were included in the synthesis and are summarized in Appendix E. An

additional comprehensive search was not done as it is not a suggested component of a RRR.

6.3 Step 7: Data extraction and program theory synthesis.
The process of data extraction from the literature and creation of a draft program theory
occurred over three main iterative steps: EA extraction, CA synthesis and CMO synthesis

(Figure 6.2).
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RRR Step 7: Data extraction and program theory synthesis

Synthesize into Synthesize into CMOs

themed CAs

*Draft program
theory (Appendix H)

*Draft program
theory visual

(Appendix C)

*EA table (Appendix *CA table (Appendix
F) G)

Figure 6.2. Customized RRR process diagram for step 7. Dark grey = actions; light grey =

resources used; white = outputs.

Both reviewers appraised the 18 articles independently and together extracted 243 EAs.
The EAs included triads and dyads, were collated in a table, and given a unique identification
code (Appendix F). The 243 EAs were divided evenly amongst the reviewers and evaluated
using abductive reasoning on how logical and consistently they matched the definitions of realist
constructs. The reviewers met multiple times to review and eventually agreed on the final list of
65 EAs. Any EA that was identified as being illogical or overly abstract (i.e. not fitting a middle-
range description) was excluded. Any discrepancies between the reviewers were discussed and
refined until there was agreement on inclusion or exclusion.
Following extraction, the 65 EAs were grouped and synthesized into 41 CAs (Appendix
G). The synthesis process involved the reviewers meeting regularly to reduce duplication and
redundancy until there was agreement on the final list. A CA was constructed based on the
composition of the most theoretically rich EA. Each CA was given a unique identifying number,
themed, and labeled as having either a positive or negative impact on implementation success.
For example, CA019 was described as ‘Confusion or a difference of opinion between
professionals about the nature, timing, and course of treatment for an intervention inhibits
implementation’. This was derived by synthesizing the following EAs:
e [fthere is confusion in the nature, timing, and course of treatment then there is a barrier to
implementation (EA201).
e [fthere is a lack of consistency and difference of opinion on what is viewed as correct

practice, then there is a barrier to implementation (EA203).
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e [fthere are different beliefs between health professionals on the evidence supporting a
guideline then there is a barrier to implementation (EA207).

The list of CAs were grouped based on the similarities in the implementation resources they
pertained to following the notion that resources and reasoning are identifiably separate yet
connected constructs (Dalkin et al., 2015). The components of the grouped CAs that were judged
to best represent contexts and mechanisms were articulated separately and organized into
complete CMO propositions. For example, one of the draft propositions was described as an
integrated evidence-based practice (resource) introduced into a busy work environment
(context), triggers a perception that the intervention is misaligned with everyday practices
(reasoning), that results in inhibited acceptability (outcome). This was derived by grouping three
CAs, including:

e (CAO008 — Staff perceptions that an intervention is overly time consuming, or less urgent
or essential, than other competing workload demands leads to the judgement that it is
contrary to the normal workflow priorities and inhibits achieving the goals of those
priorities, which results in unsuccessful implementation.

e (CAO016 - The perception that an intervention is too simple or superficial relative to
professional expertise, or that it threatens the pride and joy in a role, leads to ambiguity as
to whether the intervention would support a professional identity and role, which inhibits
implementation.

e (CAO019 - (mentioned above).

At this point additional references identified through chance as previously mentioned,
aided in CMO synthesis process by providing descriptions of resources and outcomes (Proctor et
al., 2011; Steinmo et al., 2015; Tarrant et al., 2016). Limited details were produced in the initial
CMO synthesis process. Therefore, the researchers included more specific terms for successful
implementation outlined by Proctor et al. (2011). In this case, implementation outcomes are
differentiated separately from service outcomes (e.g. efficiency and safety) and patient outcomes
(e.g. health status and satisfaction). Only a subset of implementation outcomes proposed by
Proctor et al. (2011) aligned with the emerging contexts and mechanisms and, of these, some
were modified to articulate a slightly different phenomenon. The final outcomes included
acceptability of the intervention; inhibited acceptability; feasibility to adopt the intervention;

adoption of the intervention; and fidelity to the intervention.
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At this step in the process a draft of the CMO configuration was shared with the lead
researcher’s graduate committee for feedback to ensure realist coherence and consistency. This
assessment revealed that some constructs labeled as mechanisms more accurately reflected
context; that some CMOs were too abstract or disjointed in how they were articulated or how the
context and mechanisms were thought to be related; and that there were some residual redundant
mechanisms that could be further synthesized and combined. The reviewers then used this input
to re-examine the CMOs and further refine the synthesis. Throughout the synthesis process, the
reviewers attempted to apply three basic principles to guide their abductive reasoning: keeping
the CMO configuration as parsimonious as possible by focusing on identifying ‘key’ constructs;
ensuring the degree of abstraction of a CMO was middle-range; and ensuring the constructs,

particularly mechanisms, aligned with the realist definitions.

6.3.1 Substantive theory. The Theoretical Domains Framework (TDF) emerged as the
only substantive theory from the literature review (Cane, O'Connor, & Michie, 2012; Steinmo et
al., 2015; Steinmo et al., 2016). Iterative synthesis of TDF constructs into the program theory
was completed, in addition to the synthesis previously described. Refining the program theory
using TDF constructs occurred at the end of step seven. Where applicable, the CAs were
reorganized to match the domains and constructs of the TDF. The associated contextual factors
were articulated in terms of the intervention activities, in the form of Behaviour Change
Techniques (BCT), as previously described by Steinmo et al. (2015) and Steinmo et al. (2016)
(Appendix G). The mechanisms were also articulated to match with the intervention content
function from Steinmo et al. (2015) and Steinmo et al. (2016), as well as the TDF construct
definitions from Cane et al. (2012). The previously synthesized CMOs were then refined to
reflect the TDF modifications made with the CAs and to reduce redundancy. The proposed
contextual factors and mechanisms were evaluated to determine if there was any overlapping
meaning. If redundancy was found,, they were rearticulated or merged to improve clarity. The
result was a revision of the draft program theory with embedded TDF definitions and associated
resources and contexts (Appendix H). This draft theory departed from the behaviour change
techniques by Steinmo et al. (2015) because it was necessary to apply abductive reasoning in

order to postulate mechanisms where causal phenomenon were not described by the TDF,
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linking mechanisms with context, and relating these dyads to one of the possible implementation
outcomes.

Appendix H details the propositions of the draft program theory resulting from step 7 of
our RRR. These propositions will not be explained in detail as they represent an intermediate
step towards a validated program theory. However, it should be noted that the draft program
theory included 25 potential CMO configurations, including four positive and one negative
outcome; seven corresponding resources; and thirteen corresponding contextual circumstances.
Overall the references used in the RRR did not reveal sufficient detail to explain how and why
implementation did or did not work. Despite starting with 243 EAs, the resulting propositions
were not sufficiently clear, middle-range, and reflective of a complex reality because they were
insufficiently defined and overly linear. This necessitated additional refinement through

knowledge user input and validation.

6.4 Step 8: Validation of findings.

Two additional perspectives were added to the validations step (phase 1 and 2) to
improve the accurate representation of the complex reality regarding the mechanisms behind the
implementation of the sepsis protocol (Figure 6.3). This gap in the draft program theory was
addressed by including the knowledge users who had been involved in implementation and the
clinician end-users who were expected to use the intervention, but who were not part of the

background implementation process.
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RRR Step 8: Validation of findings — Phase 1

Extract information to
confirm, refine, refute

Focus group Revise program theory

initial propositions

* Adapted realist *Focus group data *Phase 1 program

interview questions (Appendix I) theory (Appendix J)
*Draft program *Phase 1 program

theory and visual theory visual

(Appendix C) (Appendix D)

RRR Step 8: Validation of findings - Phase 2

Realist interviews Extract information to

confirm refine, refute

Revise program theory

phase 1

*Phase 1 proposition «Interview data
statements (Appendix K)
*Phase 1 program
theory visual
(Appendix D)

*Final program theory
(Results section)

Figure 6.3. Customized RRR process diagram for step 8. Dark grey = actions; light grey =
resources used; white = outputs. Phase 1 involved knowledge users from the SHR sepsis working

group and phase 2 involved clinician end-users.

6.4.1 Phase 1. The focus group involved four participants and was conducted over an
hour facilitated by the lead researcher. Participants included a physician and nurses with a range
of experience in their clinical roles, their clinical areas, and educational back ground (Table 6.3).
All participants brought forward ideas and actively participated. Several of the participants more
frequently led the initial answering of questions or addressing prompts, whereas the others would
add to the discussion after the initial comments were made. The prepared questions were used
initially to promote discussion (Appendix C). However, in the end these were not followed in
sequence and adapted, as it became apparent there were many ideas worth exploring with the
participants in greater depth and new considerations that were raised within the discussion.
Exploring these ideas meant that not all of the questions ended-up being explored to the same
extent because time was limited. The lead researcher (facilitator) was cognizant of the fact that

the participants would be unfamiliar with realist terminology therefore some of the questions
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were asked about the same phenomenon (i.e. context and mechanism) but reframed to give the
facilitator the ability to promote discussion at the level of identifiable mechanisms and context. It
was observed that the participants more often referred to each other’s comments and the
interjections of the facilitator than the printed text and visual resources. This may have been
because the resources were organized in CMO sequences and not relatable to the knowledge
user’s way of thinking.

Analysis of the transcript revealed 22 concepts that pertained to the draft propositions or
new ideas introduced about implementation (Appendix I). Each concept was supported by direct
quotes or ideas interpreted by the researchers. The concepts were given a unique ID and
tabulated based on whether they aligned with a proposed resource, context, mechanism or
outcome and whether the discussion confirmed, refined or refuted the proposition. From this
information, newly synthesized propositions were produced using the same analytical reasoning
and techniques as step 7.

Most of the propositions were refined resulting in 15 propositions and multiple new
potential mechanisms that were either introduced directly from the participant’s comments or
inferred during the analysis (Appendix J). The group of knowledge users identified fidelity to the
intervention as being the most important implementation outcome that would indicate success.
As stated by one of the focus group participants, “...so, I think the most important outcome... as
the absolute end goal, um, is at the apex would be the fidelity.” The group also suggested that the
other outcomes of acceptability, feasibility and adoption were relevant but intermediate in
achieving fidelity. It was also inferred that, in addition to inhibited acceptability there was also
an inhibitory outcome related to fidelity that needed to be considered. The outcomes were
reorganized such that acceptability and feasibility of the intervention needed to be achieved
before adoption, which needed to be achieved before fidelity. The nature of the implementation
outcomes being interdependent is reflective of a complex system giving validity to the overall
endpoints of the program theory. However, despite having revised propositions, additional
validation was required to construct complete CMOs. Certain mechanisms were judged to be too
abstract and some of the links between resource, context and mechanism were poorly aligned.
For example, results suggested that clinical support resources introduced into a busy work
environment triggered a perception that end-users are able to refine their skills, abilities, and

independence to form new habits. However, this was not well supported by the knowledge users,
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and these resource and context constructs were more representative of characteristics of other
constructs such as education and complex work environments respectively. Additionally,
although the outcomes were interconnected, the propositions leading to each were still judged to

be overly linear.

6.4.2 Phase 2. Individual semi-structured interviews were completed with 11 participants
from the clinical areas (emergency department, surgical wards, and medical wards) that trialed
the SHR sepsis screening trigger tool. It took six months to recruit and conduct all of the
interviews and physician recruitment proved to be the most difficult. Interviews took from 23 to
75 minutes depending on the degree to which a participant would refine a proposition or explain
their thoughts. Similar to the participants in phase one, the participants in phase two included
physicians and nurses with a range of experience in their clinical roles, their clinical areas, and
educational back ground (Table 6.3). Given that focus group participants did not use the
reference material, these were revised for the interviews to aid in communicating realist
constructs in an understandable form (Appendix D). Instead of detailed descriptions of each
proposition, simplified statements were used because it was felt that these would better prompt
participants thoughts about the specific constructs that were being validated. The visual
references included slightly modified graphics corresponding to mechanisms. However, most
interview participants did not refer to the visual references at all. Each statement was read out to
the participant and they were asked if it was true, false, or needed to be changed in any way. All
of the participants referred to the statements throughout the interview and a few made notes on
them throughout. In each interview, the participant was also asked to describe what they had
seen work or not work when it came to the implementation of clinical interventions in order to
learn about their reasoning and experiences that may not have been captured in the propositions
they were asked to confirm, refute or refine. As in the focus group, when new ideas emerged, or
it was felt by the researcher that comments needed additional exploration, impromptu questions

were asked that deviated from the proposition statements.
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Table 6.3. Participant demographics include those from the focus group (FG) and interviews.

Sex Mean  Current professional  Mean total years Mean total

role in current years at
Nurse Physician professional role SPH

FG 3 1 26.9 17.8

Interview 3 8 378 6 5 10.5 8.4

SPH clinical area Mean total years in

Medicine  Surgery Emergency Medical & clinical area
Surgical
FG 1 1 0 2 12.9
Interview 1 5 3 2 6.7

Highest attained level of education

Diploma Bachelor’s Master’s Medical Medical Doctor &

degree degree Doctor Master’s
FG 0 2 1 1 0
Interview 1 4 1 3 2

Interview transcripts were analyzed in a similar way to the focus group. For each
outcome, responses were tabulated including: whether they confirmed, refuted or refined the
proposition; supporting quotes; and the inferred and interpreted modifications to the
propositions. In this phase, the majority of the program theory propositions from phase one were
confirmed or refined. Refinement involved the same principles and application of abductive
reasoning previously described. If one participant refuted a proposition, but most of the other
participants confirmed or refined it, then it was kept. The propositions that were pre-judged not
to be succinct or potentially abstract from phase one, were either refuted or refined in such a
variable way among phase two participants that their coherence was not maintained. In these

cases, the propositions were excluded from the program theory. Given that the analysis revealed
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that most of the revised propositions appeared to be consistent at a middle-range degree of
abstraction, and considering the amount of time it had taken to complete the twelve interviews, it

was deemed that no further participants were needed to be recruited.

6.5 Step 9: Synthesizing information.

Multiple steps of synthesis are embedded in the iterative process of any realist review.
Synthesis occurred in translating EAs into CAs and CMOs to form the draft program theory. The
draft theory was further refined through the synthesis of results from phase one of step seven.
The phase one program theory was further refined through the synthesis of results from phase
two of step seven into the final program theory. The final synthesis involved two activities. The
first was to ensure mechanisms reflected TDF construct definitions (Cane et al., 2012). The
second was to describe and explain the propositions, and in particular the mechanisms, in three
ways to reflect various levels of familiarity with realism amongst potential knowledge users.
These included an overall middle-range mechanism, a summary proposition statement, and a
detailed description of the defining characteristics of the salient resources, contexts, reasoning,

and how they relate.

6.5.1 Final program theory. The final version of the program theory includes a
configuration of five middle-range propositions centred around five main mechanisms,
including:

e A sepsis screening intervention is satisfactory and suitable for clinicians when
they believe that it benefits their workflow and benefits their patients. This belief
is achieved by using standardized evidence-based approaches to clinical practice
and implementation in the context of a complex work environment.

e When clinicians have developed individual strategies to cope with complex work
environments, standardizing interventions, where clinicians are not accustomed to
standardization or adaptation to the extent of large variation in practice, can lead
to pessimism about the benefits of the protocol. This leads to the unsuitability of,
and dissatisfaction with, a sepsis screening protocol.

e A protocol is adopted when education, that is aligned with a clinical team’s need

for information sharing, creates a belief that using the protocol is legitimate.
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e Strategic implementation with performance feedback used in clinical team
problem solving leads clinicians to use a sepsis screening protocol appropriately,
thereby reinforcing its sustained use.

e C(linicians are pessimistic about the protocol when they do not feel part of a team
and implementation is not strategic. This causes clinicians to use the protocol
inappropriately and eventually leading to it being abandoned.

These propositions hypothesize the promoting and inhibitory mechanisms for end-user
clinicians that lead to successful and unsuccessful implementation of sepsis screening
interventions, the contextual conditions that trigger the mechanisms, and the salient resources
that are involved (Figure 6.4). This program theory assumes that an evidence-based practice has
already been selected for implementation and that the main actors are end-user clinicians,
including physicians and nurses. The final outcome defining successful implementation is
achieving fidelity and sustained use. In order to achieve this there are the intermediate outcomes
of acceptability and feasibility with the intervention, and adoption of the intervention, that
ultimately lead to achieving fidelity and sustained use. There are mechanisms that lead to
unsuccessful implementation that occur when there is inhibited acceptancy and feasibility, and
inhibited fidelity and abandonment. There are also mechanisms that diverge for the different
actors at each stage of successful and unsuccessful implementation. Each proposition maintains a

middle-range focus and was constructed backwards from the corresponding outcome.
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Figure 6.4. Overview of the final program theory for the implementation of a sepsis screening
protocol. Stop signs represent inhibitory outcomes. Caution signs represent where mechanism

diverge for the different actors at each stage of successful implementation.
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6.5.1.1 Mechanism 1: Positive belief about the benefits of the protocol. A sepsis
screening intervention is satisfactory and suitable for clinicians when they believe that it benefits
their workflow and benefits their patients. This belief is achieved by using standardized
evidence-based approaches to clinical practice and implementation in the context of a complex

work environment (Figure 6.5).

Promoting mechanisms

Perception that the protocol is practical
and realistic

Sense of leadership

Reinforced self-efficacy

Standardized
evidence-based
practice and
implementation
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Complex work
environment

— - . Acceptability
} Positive belief about the benefits > & Feasibility
( Diverging promoting mechanisms\
Empowerment and professional
confidence amongst nurses

\_ J

Figure 6.5. Proposition for acceptability and feasibility.

Acceptability and feasibility with the intervention are the intermediate outcomes of this
proposition. Acceptability is when clinicians are satisfied with the various aspects of the
intervention including content, complexity, comfort, delivery, and credibility (Proctor et al.,
2011). Feasibility is when clinicians find the intervention usable, suitable and trailable in a
particular setting (Proctor et al., 2011).

A standardized evidence-based practice and implementation process are the main
resources that are involved in achieving acceptability and feasibility. A standardized evidence-
based practice, such as a SIRS-based sepsis screening tool, simplifies the coordination of
resources and task interdependence amongst clinicians to achieve a desired patient care goal.

Standardization involves an interdisciplinary team of clinicians who collaboratively adapt the
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salient functions of an evidence-based practice into an intervention that fits with the reality of the
target clinicians’ workflows. The process of adaptation considers how a change in practice
compares with the current state workflow and includes a function where physicians can modify
actions based on their clinical judgement of a patient’s condition, comorbidities, preferences, and
presentation that overwhelmingly put them outside the reasonable boundaries of the intervention.

Standardized implementation involves a consistent and comprehensive clinician
stakeholder engagement process and a systematic theory-based approach. Such an approach
examines the root cause necessitating a behaviour change which leads to the design of
implementation activities that target a clinician's capacity, opportunity and motivation to change
their behaviour (i.e., Behaviour Change Wheel) (Michie et al., 2014; Steinmo et al., 2015).

The salient context in which standardized evidence-based practices and implementation
processes operate is a complex work environment. A complex work environment is characterized
by the interplay of factors related to the level of patient acuity and clinician workload. Patient
acuity includes a patient’s physiological state, stability and associated needs; the number of
highly acute patients in a clinical area; and the frequency that clinicians work in areas with high
numbers of highly acute patients. Clinician workload includes high patient to clinician ratios; the
frequency of situations where patient numbers exceed the normal operating capacity of a clinical
area, competing demands for clinician time and attention; and the degree and frequency of
operational change within clinical areas.

The introduction of standardized evidence-based practices and implementation processes
into a complex work environment will trigger a number of multilevel mechanisms and
mechanisms that operate within only a subset of actors. Overall, the middle-range mechanism
operating is the belief amongst clinicians that there is a problem to solve and that the intervention
will bring a benefit to clinicians. This belief motivates a clinician’s desire to do the best for the
patients in their care. This perceived benefit is further reflected through four lower level
mechanisms including a perception that the protocol is practical and realistic, a sense of
leadership, reinforced self-efficacy, and empowerment and professional confidence amongst
nurses. As a result of the multilevel nature of mechanisms that are triggered in achieving
acceptability and feasibility, this proposition is the most complex.

The first lower level mechanism is the triggering of a perception amongst all clinicians

that the protocol is practical and realistic. This perception allows for improved action planning
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amongst and within clinicians, which results in the formation of an efficient plan to execute the
actions indicated by the protocol (Cane et al., 2012). For example, action planning can include
pre-selected tasks that allow for less redundant consultation to physicians, a reduction in nurses
waiting for direction from physicians, and a reduction in the incidence of nurses anticipating a
physician directed action but then being given another.

For nurses, the perception that an intervention (sepsis protocol) is viewed as being
practical and realistic also enables consistency in recognizing and responding to sepsis. This
involves anticipating appropriate action earlier based on more subtle and earlier changes
observed in a patient and avoids them negating other concurrent patient care requirements for the
same individual suspected of having probable sepsis, and the others under their care.

For physicians, the perception that the intervention is practical and realistic is contingent
on a perception that there is increased efficiency in assessment, ordering tests, receiving test
results and decision making. Participation in the development and implementation process
ensures efficiency is maintained and creates sense of ownership because it can be seen to align
with local factors such as patient population.

The second lower level mechanism is the creation of a sense of leadership amongst
clinicians. For both nurses and physicians, leadership comes from motivation inherent in
engaging about a change in practice with their clinician peers who are viewed as being an expert
in the area. For nurses who are a part of closely-knit teams, peer influence might come from a
physician, resident, or nurse whose influence brings a sense of support for the change. This peer
function can also be achieved by formally assigning the role of practice change ‘champions’ to a
select group of nurses from the same clinical area. These individuals are purposively given an
opportunity to enhance their knowledge and expertise. They apply this enhanced knowledge as a
resource and model for other nurses on the unit, reinforcing the change through defined tasks.
For physicians, an influential peer is another physician who is viewed to be a clinical expert and
for whom an inherent faith and trust in their expertise and judgement exists, which adds
credibility and validity to the idea that one should change their practice.

The third lower level mechanism is the creation and reinforcement of self-efficacy. A
standardized evidence-based practice can ensure that there are clear instructions for specific and
purposeful actions that directly address a suspected threat to a patient, such as sepsis, and that

simplifies communication amongst clinicians. For nurses, clear and purposeful actions create the
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perception of a smooth process for providing care and escalation to physicians. Nurses feel they
are performing to their maximum capacity, fulfilling their responsibility to the patient and they
confident to make clinical decisions and act on them. Performing to maximum capacity creates a
sense of internal reward, because they are correctly identifying a life-threatening condition and
successfully acting on it, which reinforces their perception over time that using the tool creates a
benefit for them and their patients.

Amongst physicians, the creation and reinforcement of self-efficacy comes from enabling
them to make a clinical decision that is outside of the protocol based on their judgement of the
clinical relevance of the protocol in a particular instance. A standardized implementation
approach that considers if, when, and how physicians can deviate from the standardized practice
enables this self-efficacy. This is important for both screening and treatment protocols but
becomes more important for the latter because it involves more outcome directed decision
making.

The fourth lower level mechanism is the promotion of empowerment and professional
confidence amongst nurses. These mechanisms come from the ability to consistently anticipate
the required actions for a septic patient; promote conversations about best practices with peers;
creates independence and comfort in decision making; creates consistency in critically thinking
about sepsis that leads to consistent practice over time; and creates legitimacy in the inherent
differences of the nursing assessment and decision-making process in relation to physician
practice. Standardization in these areas also makes sepsis a more real phenomenon for nurses and
enables better focused care, encourages knowledge and skill development, and critical thinking
about sepsis in line with objective assessment approaches more typical of a physician. This aids

in validating the nursing roles in decision making and promotes the authority to act.

6.5.1.2 Mechanism 2: Pessimism about the protocol being beneficial. When clinicians
have developed individual strategies to cope with complex work environments, standardizing
interventions, where clinicians are not accustomed to standardization or adaptation to the extent
of large variation in practice, can lead to pessimism about the benefits of the protocol. This leads

to the unsuitability of, and dissatisfaction with, a sepsis screening protocol (Figure 6.6).
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Figure 6.6. Proposition for inhibited acceptability and feasibility.

The outcomes in this proposition are inhibited acceptability and feasibility. They involve
the failure to reach satisfaction, utility, suitability and trialability with one or more of the various
aspects of the intervention.

There are two theoretical resource and context dyads that can lead to inhibited
acceptability and feasibility: standardized clinical process implemented across all areas in the
context of individually adapted routines to function with heavy workload where standardization
i1s uncommon; and a clinical process that is adapted for local use across all clinical areas in the
context of individually adapted routines to function with heavy workload where standardization
1s common. A standardized clinical process differs from standardized evidence-based practice in
that it may or may not be related to an evidence base. It describes the standardization of
operational clinical processes outlining who does what, when, and how.

For physicians, the reasoning that is triggered involves how they view their practice
relative to standardization and arrive at clinical decisions that can differ from that of nurses.
Individual physicians with highly individualized practice can feel that a standardized sepsis
screening protocol is redundant and non-value added. These individuals feel that identifying and

responding to suspected sepsis is within their domain of expertise and will be considered in their
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critical thinking and clinical decision making regarding a patient presenting with the relevant
signs and symptoms. A change that is viewed as being non-value added reflects a threat to
professional identity, especially if there is a strong belief that, based on their objective
assessment, the necessary actions for a patient should be different from what is prescribed by the
protocol. These feelings are amplified if the intervention does not reduce their workload or it is
perceived that their workload might actually increase through the generation of unnecessary
testing. These feelings are reinforced when the protocol is used inappropriately thereby
compounding dissatisfaction.

On the other hand, dissatisfaction with a standardized protocol will also occur if it fails to
address or amplifies differences in how physicians and nurses from teams that are geographically
separated arrive at and communicate clinical decisions. In these instances, physicians rely on the
communication of objective assessment findings to inform their decision making when they
cannot directly assess the patient. However, nurses will often use more than just objective
findings to inform their clinical decision making and can be reflected in their communication
when escalating concerns about suspicions of sepsis. This is because nurses have more frequent
contact with a patient and emphasize other factors as being salient in forming a clinical
impression. A nurse’s clinical impression is often constructed from the accumulation of multiple
mini-assessments that occur with every patient interaction and includes the consideration of
subtle changes, changes in demeanor and behaviour detected through their interactions.
Observations of this nature might introduce seemingly more subjective information than what a
physician would expect thus conflicting with the expectation that only objective findings be
included in escalation communication. Such innate differences in the way clinical impressions
are formed between physicians and nurses, and how they influence decision making are less
meaningful when teams have greater connectivity. Connectivity comes from physician-nurse co-
location and allows for easier sharing of subtle and subjective observations and perceived as
more relevant or less problematic when the physician is considering this type of information in
their critical thinking and decision making.

The second case involves the reasoning that is triggered when adapted practices are
introduced into areas where standardization is common. Dissatisfaction with interventions
adapted for local areas to the extent that they are significantly different in terms of roles,

resources, timing and sequence of action leads to confusion in decision making and the feeling of
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the intervention being non-value added. For clinicians who move between different areas,
intervention design differences force them to critically-think, make decisions, and respond
differently regarding the same phenomenon. For physicians who move between different clinical
areas, overly adapted practices create more work. For nurses, a lack of standardization takes
away the reinforcement to develop clinical skills, reduces the sense of authority to follow the

requisite actions, and promotes infidelity in using the intervention.

6.5.1.3 Mechanism 3: Belief in the legitimacy of using the protocol. A protocol is
adopted when education, that is aligned with a clinical team’s need for information sharing,

creates a belief that using the protocol is legitimate (Figure 6.7).

Promoting mechanisms

Perceived reinforced partnerships
Clear sense of roles, responsibilities and
processes

Highly connected

Interdisciplinary
teams

education

] Belief in the legitimacy of using the protoco> Adoption

Non-integrated Less connected
education but stable teams

ﬁ Diverging promoting mechanisms

Nurses perceive sense of legitimate
authority and gain confidence in critical
thinking

Figure 6.7. Proposition for adoption.

Adoption is the outcome in this proposition and is defined as the clinician uptake and
utilization of the intervention (Proctor et al., 2011).

The main resource that leads to adoption is education. Regardless of modality, education
must include evidence for a need to change practice expressed in terms of the impact on patients
and clinicians; knowledge on who, what, where, when and how the intervention will function;

the characteristic of intervention fidelity and what happens if fidelity is not maintained for the
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patient. Education must be done during initial implementation of the change, integrated into
routine introductory training, and reviewed periodically with clinical team members.

The most suitable method of providing this education depends on the nature of the team;
therefore, the context that promotes adoption can be described in two ways. First, there are teams
that are highly connected who respond favorably to interdisciplinary education, where clinicians
from different disciplines learn about the intervention together. High connectivity can involve
teams where clinicians are geographically co-located or minimally separated (e.g. the emergency
department) or have purposively constructed function coordination (e.g. accountable care units).
However, less connected teams can gain the same functional benefit by receiving non-integrated
education (i.e. physicians and nurses are educated separately through different modalities). In
this case, the context must also include stability in the clinician groups (i.e. low staff turnover)
and a high degree of familiarity with each other through regular exposure to one another.

Amongst highly connected teams, the reasoning that is triggered is that partnerships
between clinicians are reinforced when they can learn together because they can learn from each
other, share ideas, and discuss issues around understanding, application and operationalization.
For less connected stable teams who perceive that they maintain a clear sense of roles,
responsibilities, and processes involving each other, the feeling is that they can achieve change
adoption with minimal confusion and negative bias if everyone simply receives the same
information as opposed to seeing value in interdisciplinary training. In either context, nurses
perceive a greater sense of legitimate authority to use a protocol and gain confidence in critical

thinking and decision making when consistent education is provided to all groups of clinicians.
6.5.1.4 Mechanism 4: Trust within the clinical team. Strategic implementation with

performance feedback used in clinical team problem solving leads clinicians to use a sepsis

screening protocol appropriately, thereby reinforcing its sustained use (Figure 6.8).
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Figure 6.8. Proposition for fidelity and sustained use.

Fidelity and sustainability are the outcomes of this proposition. Fidelity is defined as the
adherence to the requirements of an intervention such that the integrity and quality of the
intervention is maintained (Proctor et al., 2011). Sustainability involves the incorporation,
maintenance, continuation, and durability of the intervention over time (Proctor et al., 2011).

For this outcome to occur, the necessary resource includes a theoretical and evidence-
based approach to implementation as opposed to intuitively informed implementation activities
and passive dissemination. Supporting resources include dedicated time, human and material
resources for all stages of implementation, and expert data collection and analysis of
performance data that is routinely fed back to teams.

The context that enables these resources is a formal team structure where clinicians have
clear complimentary roles, responsibilities, expectations, and accountabilities, and that there is a
formal physician reporting structure. This structure also allows for routine inclusive, team-based
iterative problem-solving (i.e. Plan-Do-Study-Act cycles).

Assembling this resource in context triggers an enhanced sense of self-accountability and
the development of trust in other clinicians. Teams that can mature within a formal structure,

creates the conditions for individual professional honesty, integrity and fallibility thereby

67



enabling the creation of an enhanced sense of self-accountability. This reinforces the
development of trust in the knowledge and expertise of other clinicians.

Trust is dependent on the need for teams to invest in one another and value one another’s
time, responsibilities, and needs. It reflects a willingness to adapt their practice when they can
see the value that their new actions will benefit patients.

As clinicians become familiar with each other over time, they can develop informal
relationships that reflect a level of comfort and confidence in one another. Such a relationship
allows for mutually beneficial dialogue about patient care with respect to sepsis, which spurs a
sense of being valued and a belief that the shared goal in patient care can be quickly achieved.
For nurses, the sense of being valued is realized when they believe physicians understand that
nurses perceive their roles and responsibilities as an advocate and how their roles and
responsibilities translate into their clinical decision making and actions when they are concerned
about a patient. For example, if a nurse is concerned about a patient’s vital signs but are
unfamiliar with an aspect of either the patient’s treatment course or comorbid condition, they
will perceive that the results of their objective and subjective assessment need to be escalated,
even if they do not have all of the objective information a physician might expect. An informal
relationship built on trust allows clinicians to have a beneficial dialogue, despite any differences
that might exist in expectations for required information in the exchange.

Feedback to clinicians on their performance supports collaborative problem solving
within a formal team. This allows for the clear identification of a problem to solve, the
contextualization of that problem in relation to the reality of clinical practice, and the

reinforcement that in response to the problem there needs to be a change in habit.

6.5.1.5 Mechanism 5: Pessimism about the team. Clinicians are pessimistic about the
protocol when they do not feel part of a team and implementation is not strategic. This causes
clinicians to use the protocol inappropriately and eventually leading to it being abandoned

(Figure 6.9).
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Figure 6.9. Proposition for inhibited fidelity and abandonment.

Inhibited fidelity and abandonment are the outcomes in this proposition. Inhibited fidelity
is the failure to adhere to the integrity and quality of the intervention (Proctor et al., 2011) and
abandonment is the failure to sustain the use of the intervention.

In this proposition, it is the lack of strategic alignment of a new clinical intervention with
existing workflow processes that acts as a resource in leading to inhibited fidelity and
abandonment. The lack of an aligned intervention, in the context of a disconnected team
structure, triggers the reasoning of team members. A disconnected team is characterized by
members who are geographically separated, whose functions and processes are not coordinated,
experience significant staffing turnover, and clinicians who are unfamiliar with one another’s
roles and responsibilities.

Pessimism about the team is defined by a perception amongst clinicians that there is a
lesser quality of care, a perception that the clinical environment is chaotic, stressful and
unsupportive, and a perception of an inability to anticipate daily workflow. These translate into
confusion for nurses, because there is differing physician direction that can include disregarding

the prescribed actions of the protocol despite a patient meeting the criteria. They promote
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behaviours that decrease fidelity, including decisions to escalate care before prescribed actions

are completed or completing actions out of sequence. They also promote an inability to

implement change which creates feelings of powerlessness amongst clinicians to help their

patients. An inability to anticipate daily workflow impedes physicians and nurses from planning

and mutual goal-setting resulting in an inefficient protocol. Repeated experience of protocol

infidelity creates doubt in the legitimacy of the intervention, devaluing of the intervention, and

eventually results in abandonment of the intervention.

6.5.1.6 Program theory summary. The following table is a summary of the program

theory for the successful implementation of a sepsis screening intervention. The key resources

and functions of an implementation strategy are focused as takeaways for knowledge users.

Table 6.4. Program theory summary.

Middle-range
Mechanism

Proposition

Key Features of an
Implementation Strategy

Positive belief about
the benefits of the
protocol

A sepsis screening intervention is
satisfactory and suitable for
clinicians when they believe that it
benefits their workflow and
benefits their patients. This belief
is achieved by using standardized
evidence-based approaches to
clinical practice and
implementation in the context of a
complex work environment.

Resources:

e Standardized evidence-
based practice

e Standardized theory-based
implementation process

e Interdisciplinary clinical
team

Functions:

e Simplify coordination of
resources and task
interdependence

e (ollaborative adaptation
of clinical processes while
ensuring fidelity of
clinical practice

e Current vs. future
workflow comparison

e (Consistent physician
modification process

e Consistent and
comprehensive
stakeholder engagement
process
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Middle-range
Mechanism

Proposition

Key Features of an
Implementation Strategy

Target intervention design
and implementation
activities to the behaviour
being changed and its root
cause

Pessimism about the
protocol being

When clinicians have developed
individual strategies to cope with

Resources:

Standardized clinical

beneficial complex work environments, processes
standardizing interventions where e Current vs. future
clinicians are not accustomed to workflow comparison
standardization or adaptation to the Functions:
extent of large variation in practice e Balance degree of
can lead to pessimism about the standardization of clinical
benefits of the protocol. This leads processes with workload
to the unsuitability of, and between clinical areas
dissatisfaction with, a sepsis e Differentiate standardized
screening protocol. clinical practice from
standardized clinical
processes
Belief in the A protocol is adopted when Resources:

legitimacy of using
the protocol

education that is aligned with a
clinical team’s need for
information sharing creates a
belief that using the protocol is
legitimate.

Education on evidence on
the need to change in
terms of patient impact;
who, what, where, when
and how intervention will
function; characteristics of
intervention fidelity and
consequence of infidelity

Functions:

Consistent communication
reaching all stakeholders
regardless of education
modality
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Middle-range
Mechanism

Proposition

Key Features of an
Implementation Strategy

e Education at initial
implementation,
integrated into routine
education, and revisited
periodically

Trust within the
clinical team

Strategic implementation with
performance feedback used in
clinical team problem solving
leads clinicians to use a sepsis
screening protocol appropriately
thereby reinforcing its sustained
use.

Resources:

e Standardized theory-based
implementation process

e Dedicated time, human
and material resources

e Expert data collection and
analysis

Functions:

e Team structure with
common understanding of
roles, responsibilities,
expectations,
accountabilities

e Formal physician
reporting structure

e Routine performance
feedback to clinical teams

e Team-based iterative
problem solving

Pessimism about the
team

Clinicians are pessimistic about
the protocol when they do not feel
part of a team and implementation
is not strategic. This causes
clinicians to use the protocol
inappropriately and eventually
leading to it being abandoned.

Resources:

e Current vs. future

workflow comparison
Functions:

e Simplify coordination of
resources and task
interdependence

e (ollaborative adaptation
of clinical processes while
ensuring fidelity of
clinical practice

e Minimize geographical
separation of team
members
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7.0 Discussion

7.1 Discussion of Results

In this research, a program theory was developed to answer the question, zow, why, for
whom, and in what circumstances does successful implementation of an intervention for the early
recognition and treatment of probable sepsis occur in medical, surgical and emergency clinical
areas?

A program theory, establishing how local clinical teams can successfully implement a
sepsis screening intervention, is valuable for understanding how to bring the evolving evidence
base of screening and treating sepsis into consistent practice. It also translates into
implementation approaches of similar clinical interventions. T. Greenhalgh (2018) suggested the
most important determinant of adoption is a clinician’s belief that an intervention is workable in
practice. She suggested that a workable intervention simply provides a relative advantage,
decreased complexity, and trialability. The final program theory aligns with these basic
characteristics to create a parsimonious and purposeful hypothesis for implementation success
and suggestions on the resources and functions that could translate it into practice.

The actors in this program theory are the physicians and nurses who are the end-users of
a sepsis screening intervention in medical, surgical, and emergency clinical areas. Their beliefs
about the positive benefit of an intervention, legitimacy in using the intervention, and trust within
the clinical team is how and why successful implementation occurs. These promoting
mechanisms are tied to key resources including standardized evidence-based practices and
implementation activities, education strategies that match team structure, and theory-based
implementation strategies respectively. Conversely, their pessimism about the benefit of the
intervention and about the team inhibit implementation. These are tied to atypical standardization
and adaptation relative to the norm and disconnected clinical practice amongst actors.

Specific contextual circumstances trigger both promoting and inhibiting mechanism. The
actors’ beliefs and trust are triggered by a complex work environment, highly connected or stable
teams, and formal team structure. Those circumstances that trigger pessimism include
individually adapted routines, variation in the use of standardization, and a disconnected team

structure.
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7.1.1 Reflections on complexity. Although the program theory is parsimonious at the
middle-range, there is inherent complexity because the actors, the intervention, and
implementation efforts exist in an open system. Complexity of the social system in which
implementation occurs is derived from the interdependence of intermediate implementation
outcomes and micro-level mechanisms that define the middle-range mechanisms.

Pawson et al. (2005) argued that because health care interventions are often implemented
in multiple social settings, the context of one setting can introduce further complexity into
another. Simultaneous contextual complexity together with intervention complexity means that
an intervention will not always be successfully implemented in the same way in different
settings. In the program theory developed in this research, the social setting (i.e. clinical area) an
actor practices in and the amount of experience in the clinical area does not appear to play a
significant role in determining why successful implementation occurs. In general, actors are
motivated by achieving a benefit for their patients, but also require a benefit for themselves, in
terms of a more efficient workflow, in order to implement the intervention. When a change adds
work and puts greater strain on workflow, there is less time and energy available to meet patient
needs. Physicians see this as the paramount factor in deciding to adopt change. The results
suggest that to achieve acceptability and feasibility that either change has to make workflow
easier or if it cannot, then the complexity of the work environment has to be simplified.

How the actors relate to one another as a clinical team determines the degree of trust in
one another, which informs how their communication and decision making is subsequently
affected. The results of this research suggest that mature co-located teams have more trust.
Teams that are physically disconnected, with more personnel changes, appear to be at risk of
greater pessimism about the team. The results also suggest that trust allows for support,
engagement with one another, and appreciating differences. These characteristics are reinforced
through formal organization and systematic functioning. The sense of team informs how
adoption and fidelity can be achieved.

The results found that nurses and physicians differ in their professional relationship.
Nurses view their roles and responsibilities as being tied to their relationship with physicians,
which impacts their reasoning in adopting change. This suggests that nurses gain confidence in
clinical decision making when they work closely with physicians and when they learn with them.

This might be related to the tendency of nurses to incorporate more subjectivity in their
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assessment and decision making. By physicians and nurses working closely, this characteristic of
nursing practice can be better understood and recognized amongst physicians, which promotes
confidence amongst nurses. This might also inform why nurses appear to feel more empowered
in their decision making and skill development when clinical practice is standardized because
many teams are not closely connected, and standardization replaces the function of the

relationships.

7.1.2 Reflections on the methodology. Through this process, the researchers identified
two characteristics of RRR that make it difficult to distinguish between a stand-alone RRR and a
rapid review process in a realist evaluation. Brown, Lhussier, Dalkin, and Eaton (2018) used the
RRR as a first step in an evaluation to develop and test program theories through existing
literature. The design of the evaluation included a focus group with experts in the field and
interviews with health care professionals and patients. This study design closely resembles the
approach to the current study; labelling this a customized RRR. However, terminology (i.e. what
we call this method or approach) is not as important as ensuring the goal of the process is a
theoretical construction usable to knowledge users. As previously described, had the review
concluded with the literature review only (i.e. step 7), the resultant program theory would not
have been useable. It was necessary to validate the literature-based theory with knowledge users
to derive usable theory. Therefore, the modifications made to the approach addressed the
identified gaps in existing RRR methods. This highlights the need for further refinement of the
methodology in order to build consistency in using RRR methods while understanding the need
and appropriateness of method customization.

On the other hand, the act of customization and incorporating multiple phases of
knowledge user engagement challenged the notion of the methodology being rapid. Our process
took 12 months as opposed to the 3 to 6 month timeline suggested by Saul et al. (2013). Greater
experience in realist methods might have decreased the time taken for customization. Adding a
second phase of knowledge user engagement took the longest amount of time because of
recruitment, interviewing, and analysis. The art of the RRR is balancing the degree to which a
program theory is refined with the judgement of how suitably relevant and robust the constructs
are. This balance is determined by experience in interpreting and conceptualizing mechanisms

such that they are understandable and useable. If the goal of the realist is to generate a pragmatic
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understanding of causation, then the definition of a mechanism has to reflect that. Using the
definition of a mechanism by Dalkin et al. (2015), we arrived at a family of salient resources
linked to hypothetical explanations of causation, the goal of a RRR. Therefore, the definition and
the methodology were compatible, but it will require testing of the constructs to determine if the

definition and the constructs it informs, are real.

7.1.3 Role of substantive theory. The Theoretical Domains Framework (TDF) guided
the interpretation of emerging constructs for this research program theory and was chosen as the
most relevant established theory of change and action from the literature. This alignment allowed
for the articulation of the mechanisms to be consistent and reflective of the inherent reasoning
within actors. This was valuable for not only identifying mechanisms but also synthesizing
constructs into those that represent a middle-range phenomenon, such as belief and pessimism.
However, in the end the TDF did not provide an overall structure to the pattern of constructs
which is a suggested function of incorporating substantive theory into program theory. This is
because the TDF is not a systems-based theory where relationships between constructs are
defined. Rather, it is more linear because it primarily focuses on facilitators and barriers and
cannot capture the dynamic nature of some constructs.

Mechanisms exist on a continuum and are inherently dynamic because, as context
changes, so does the presence and power of any one mechanism (Jagosh et al., 2014). The TDF
has a limited ability to reflect this because it is a framework produced through synthesis.
Frameworks are inherently more appealing for integrating into practice for the very reason they
are more linear and thus easy to conceptualize. Substantive theories of change and action can be
less practical depending on the degree of abstraction and complexity of their constructs.
Therefore, the TDF is limited in the degree of complexity it can reflect when used as substantive
theory in RRR. However, it has been shown to be applicable as a theoretical entity used in
practice (Debono et al., 2017; Steinmo et al., 2015) by functioning as a useful starting point for
informing intervention design and identifying related context. In this, it offers clues to potential
mechanisms, such as reinforcement and self-efficacy, but necessitates abduction beyond its
defined constructs in order to arrive at a causative proposition. It is possible that using a more
appropriate substantive theory could have resulted in a different program theory in this study.

However, considering the large range of potential implementation theories to include (Tabak et
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al., 2012) and the minimal use of theory in sepsis intervention research (Steinmo et al., 2015),

there was little evidence to suggest a more relevant option.

7.1.4 Comparison of findings to current literature. At the outset of this research, the
researchers did not find any program theories that aligned with the research questions. However,
the final program theory has similarities with a recently published realist review of a clinical
intervention (McGaughey, O’Halloran, Porter, & Blackwood, 2017). This review developed a
program theory for a hospital-based early warning system that identifies patient deterioration and
a rapid response process. An early warning system and rapid response process has the same
general purpose as the sepsis screening trigger tool — to facilitate early recognition of the
changing patient and direct timely purposeful treatment and care. The difference is that an early
warning system captures more potential causes of a patient’s status change than sepsis, but can
include sepsis. The other difference with this review is that it focused on the use of the
interventions from the nursing perspective and nurses’ execution of the early warning system and
its components. The outcomes were nurses referring earlier to medical staff, nurses’ re-
evaluation of patients with the early-warning system, and nurses’ referral to medical staff or the
rapid response team. Our program theory was focused on outcomes related to implementation
and included the physician perspective.

Despite these differences, there are key similarities in the identified context and
mechanisms that support the robustness of both theories. For the outcome of nurses referring
earlier to medical staff, McGaughey et al. (2017) found that empowerment amongst nurses and
reduced uncertainty in decision-making were key mechanisms. Positive contextual conditions
that would trigger these mechanisms included good relationships in the multidisciplinary team
and training. These constructs align the findings of the current study that adoption was more
likely among nurses, where a perception of legitimate authority and increased confidence in
critical thinking was triggered by highly connected teams as well as mature, less connected
teams that received training that aligned with their needs.

Conversely, McGaughey et al. (2017) found that circumstances such as increased
workload and a fear of referring to senior medical staff negatively affected nurses referral to
medical staff. Although not explicitly stated, one could infer that this means that mechanisms of

increased uncertainty in decision-making and disempowerment were triggered. The current
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research identified confusion in decision making as a salient mechanism which is similar to
certainty in decision making. However, the confusion in decision making was related to inhibited
acceptability and feasibility, and triggered by individual and group routines in practice, whether
they were related to standardization or individual adaptation. As well, the current research
identified workload as an element of a complex work environment, where a standardized best
practice had a positive effect on acceptability and feasibility because positive beliefs were
triggered.

For the outcome of nurses re-evaluating using the early warning system and referring
patients, McGaughey et al. (2017) found that clinical judgement and empowerment of experience
nurses were key mechanisms. These positively affected the outcome when triggered by an
understanding of professional roles, teamwork and communication, and ongoing multi-
professional education. In contrast, the current study found that similar concepts of teamwork
and professional roles were manifested as mechanisms rather than context in the form of
perceived reinforced partnerships and clear sense of roles and responsibilities triggered by highly
connected or mature teams, leading to adoption.

There is greater similarity in the salient negative contexts between program theories
developed by McGaughey et al. (2017) and the current study. McGaughey et al. (2017) found
that a traditional hierarchical referral system, professional and communication silos, and a lack
of role clarity contributed to nurses not re-evaluating and using the early warning system and
referring patients. These align with findings of the current study that context of a disconnected
team structure ultimately leads to inhibited fidelity and abandonment. As well, McGaughey et al.
(2017) found that subjective nursing referral language was a negative contextual factor. Results
from the current study found the role of subjectivity was inherent in nursing actions as well.
Instead of being a contextual factor, the concept appears as a mechanism in nurses’ subjective
decision making that leads to inhibited acceptability and feasibility.

The program theories developed in both studies are hypotheses that address similar actors
using interventions built on similar functions. Results from both studies suggest that our program
theory has a degree of alignment with other findings. However, there are clear differences in how
context and mechanism have been interpreted and assigned to similar phenomenon. These are
good examples of how similar constructs can be active in response to different conditions,

leading to variable outcomes, depending on the actors and the social system in which they
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operate. They also reflect outputs of realist inquiry where different understandings of realist
phenomenon, approaches to the methodology, and the assumed application of abductive

reasoning can result in different program theories for similar clinical interventions.

7.1.5 Reflections on clinical practice and sepsis. The evidence base behind clinical
practice including diagnosis, screening, and treatment is continually evolving. The trigger tool
used as the focal point of this research is now outdated and does not include latest definition of
sepsis (Singer et al., 2016). Such a change in the nature of an intervention is an example of how
an intervention adds complexity. Fundamentally changing the definition of a condition on which
an intervention is based could be seen to reinforce inhibitory mechanisms for acceptance and
feasibility. These changes challenge the notion of standardization as an acceptable practice by
reinforcing the belief the standardization is redundant, individual decision making is preferred,
and that an intervention for the screening of sepsis increases workload. This reinforces the need
for evidence-based implementation strategies that remove such barriers by triggering promoting
mechanisms in the context of team-base iterative problem-solving processes and clinical quality
improvement. How a program theory can remain relevant with rapidly changing clinical practice
is an ongoing challenge. However, despite the problems in adopting potentially imperfect new
practices, this does not negate the need for trying novel solutions, such an implementation

program theory, for prevalent conditions with severe impacts.

7.1.6 Alignment with quality improvement. Successful implementation is an essential
step in clinical quality improvement. Two elements of the program theory in this research reflect
important aspects of the quality improvement approach: an emphasis on measuring fidelity
(Etchells & Woodcock, 2018; Lavallee et al., 2017) and the use of audit and feedback (Cooke et
al., 2018). Fidelity indicates the effectiveness for behaviour change (Lavallee et al., 2017)
because it is a measure to which a change is implemented as intended (Etchells & Woodcock,
2018). Fidelity demonstrates both adoption and adherence, which are the defining endpoints in
the program theory developed in this research.

Audit and feedback are the means by which information about fidelity is communicated
to clinicians. It establishes meaning and credibility of performance data and prompts reflection

which stimulates cues for action planning (Cooke et al., 2018). In a study of physicians receiving
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feedback with peers, Cooke et al. noted that individuals reach action planning by responding to
feedback in a cycle of behaviours that includes reaction to the data, questioning and
understanding the data, justifying and contextualizing, sharing and reflecting on the data and the
associated guidelines, and planning for change. The fact that the program theory developed in the
current study reflects these salient characteristics of quality improvement reinforces its
relevance. Useable implementation theory has to be conducive to being integrated with quality

improvement (Wandersman et al., 2015).

7.2 Limitations

There are several limitations in this research related to the chosen substantive theory and
methodology. The application of realism in implementation science is relatively novel and
evolving; with ongoing testing and refinement of methods. The evolving interpretation of what
constitutes a mechanism and how that is defined presents a challenge for researchers, especially
novices having to understand and apply the theory. We used the definition of a mechanism
proposed by Dalkin et al. (2015) who seek to clearly distinguish resources from reasoning that
make up the original definition proposed by Pawson and Tilley (1997) to make the concept more
useable. However, this interpretation could be seen as deviating from the epistemology of
realism in that is can be interpreted such that resources and context are confused. Porter (2015)
challenged the very nature of context, mechanism, and outcome by pointing out the ambiguities,
inconsistencies, and contradictions in the descriptions of these constructs by Pawson and Tilley
(1997). He proposed a different explanation of these phenomenon that he argued is more
internally consistent and useable. This modified explanation was articulated as contextual
mechanisms + program mechanisms + agency = outcome, although it should be noted that this
idea has not been advanced in the realist literature. For a novice researcher, the debate about the
very nature of realism, and alternatives to definitions, creates some confusion in how to interpret
phenomena in identifying mechanisms.

The rapid nature of a RRR represents another limitation because the focus is on
identifying and referring to key sources of information as opposed to a comprehensive approach.
This process can easily miss a potentially relevant reference, thereby limiting the relevance and
robustness of the final program theory. Although knowledge user involvement is intended to

minimize any gaps by relating the evidence to real life, their bias or knowledge deficits might not
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only fail to address this gap but introduced other limitations. For example, knowledge users who
come from a setting where theory-based implementation strategies have never been used might
not relate to or realize the significance of such a critical area of knowledge. The role of the
expert in a RRR is to contribute key information to account for that missing critical area of
knowledge. Experience in implementation does not necessarily equate to expertise and
implementation expertise is not always present within a local team and group of knowledge
users. Therefore, ensuring implementation expertise in a rapid review may not always be
possible due to limitations such as the expense and availability of involving an external expert.

This RRR did not match the timelines for a RRR suggested by Saul et al. (2013). The
need to learn, customize, and apply the methodology meant that extra time was taken pushing the
work beyond the 3 to 6-month timeframe. However, with greater experience in realist methods
and more resources this ideal timeline could potentially still be realistic. One of the significant
challenges that contributed to the timeframe was engaging knowledge users who were not
familiar with realist terms, such as mechanism, that were cumbersome to communicate. This
meant modifying resources used in the interviews from those used in the focus group, to improve
comprehension.

Finally, many realist syntheses and evaluations seek to identify key outcomes within a
program theory, whereas this research study used a predetermined outcome based on the nature
of the research question. This approach did not appear to be a limitation because the resulting
program theory logically aligned realist propositions with implementation outcomes defined in
the non-realist implementation literature. However, there is the possibility that a salient feature

of the program theory is missing.

7.3 Future Implications for Clinical Screening Interventions

Screening interventions developed to reduce sepsis mortality will inevitably be varied
based on what an organization has in terms of finances, technology, human resources, quality
improvement capability, and implementation best-practices. Therefore, generalized solutions to
implement best practices will not suit many contexts which reinforces the value in developing a
realist understanding of causality of what works for whom, in which circumstances and why.
Although specific implementation interventions such as education, supports designed using the

Behaviour Change Wheel (Michie et al., 2014), and others play a role, it appears that it is the
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intrinsic characteristics of actors and their relationships between each other, as well as the social
forces, that largely inform how successful implementation occurs.

This study used sepsis screening as the focus and the resulting program theory is intended
to inform the implementation of sepsis screening interventions in other similar settings.
However, in its final form, the program theory could also apply to other similar interventions in
similar contexts with similar actors. In fact, many of the knowledge users drew from their
experience with the implementation of the sepsis trigger tool as well as other interventions they
had been involved with in their thinking and answers. While this does not mean that the program
theory is a generalizable hypothesis for all clinical implementation interventions, it can serve as a
starting point for local teams to consider when planning and implementing clinical interventions.

Keeping in mind that this program theory is a hypothesis for what causes successful
implementation, the following are several recommendations for knowledge users to consider:

e C(Clinicians will change their behaviour to adopt a new clinical practice if they perceive
that the change will provide a benefit for themselves and for their patients.

e C(linical teams that are highly connected where members can relate to one another, learn
together, and jointly reflect on their practice will be more likely to adopt a change in
practice.

e The implementation process should be based in theory and planned to clearly achieve
acceptability and feasibility, adoption, and fidelity and sustained use.

e To achieve acceptability and feasibility either the practice change has to make workflow
easier, or if it cannot, such as if patient safety is put at risk, then consideration should be
made to simplify the work environment.

e Implementation activities should be strategic and purposeful and include representative
interdisciplinary teams, consistent and complete communication and education, and
meaningful performance feedback.

e Physicians and nurses will respond to standardization, modification, and organized
structure differently which means that these must be made apparent and actively

addressed in intervention design.
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7.4 Future Research

This study highlights the need for three areas of future research. The first is to test this
program theory for validity to determine if it is a useable theory in practice and if the constructs
are reliable. This program theory challenges the conceptual thinking about how interventions are
implemented which too often focuses on a package of activities and/or their educational
messages (Hawe, Shiell, & Riley, 2009). The program theory illustrates the salient mechanisms
and associated resources that leads to successful implementation in dynamic contexts. It
reinforces what Hawe et al. (2009) described as necessary for interventions to lead to new
structures of interaction, that is, the impact on person-place-time networks, change relationships,
displacing existing activities, and redistributing and transforming resources. However, it needs to
be tested before it can specifically inform ways to select and tailor implementation strategies.
Potential methods to match implementation strategies with promoting or inhibiting mechanisms
could be concept mapping, group model building, conjoint analysis, and intervention mapping,
as these are processes that can involve the knowledge user (Powell et al., 2017). Bonell, Fletcher,
Morton, Lorenc, and Moore (2012) suggested using a realist randomized controlled trial to
empirically examine underlying mechanisms hypothesized in a program theory. However, this
suggestion is questionable considering it would be extremely difficult to control for a ‘hidden’
mechanism of reasoning.

The second area of future research should focus on better understanding the specific
implementation actions that consistently lead to successful sepsis screening. There is the
potential to gain this knowledge from building on the future results of a large-scale quasi-
experimental study involving 75 hospitals in Germany (Schwarzkopf, Ruddel, Grundling,
Putensen, & Reinhart, 2018). The intervention strategies in this protocol include participatory
action amongst collaborators, a centralized resource providing support, and local
interdisciplinary quality improvement teams implementing changes. Some of the specific
interventions proposed included interdisciplinary case analyses, external peer-reviews, hospital-
side staff education, and the implementation of rapid response team as well as a complex risk-
model to analyze quarterly data. Comparing and contrasting the characteristics of the program
theory of the current research with the results from this study could potentially validate the

program theory propositions.
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The final area of future research is the continued need to test methods that can lead to an
understanding of causality and complexity in meaningful ways in order to advance the use of
program theories, especially for local clinical implementation (T. Greenhalgh & Papoutsi, 2018).
Although RRR requires more refinement and testing through applied customization, the premise
of this methodology filling a real-life operational need in knowledge translation is valuable. T.
Greenhalgh and Papoutsi (2018) argued that some of these needs include framing research as
understanding open systems characterised by dynamic changing inter-relationships and tensions,
including uncertainty, unpredictability, and emergent causality. Realist methods offer a way to
get towards this through rich theorizing and generative learning, but the pragmatic adaptation to
changing contexts is an area to be advanced.

Advancing the pragmatic use of realist program theory could involve other kinds of
systems level theorizing. The Actor-Network theory is described as a framework to address
complexity in interventions (Bilodeau & Potvin, 2018). In this theory, systems include human
and non-human entities where an understanding of complexity comes from, the interactions
between the actions of an intervention, and the context surrounding it. Complexity is made
understandable by deriving networks of the various entities and observing how an intervention
affects the network.

Another route to understand complexity comes from the use of systems theory
(Braithwaite, Churruca, Long, Ellis, & Herkes, 2018). This was a domain of substantive theory
not considered at the outset of this research but is intended to address the similar domain of
inquiry. Systems theory is applicable at multiple scales and is non-linear in nature. Complex
systems include agents and their artifacts, similar to resources and context, and emphasizes the
understanding of relationships between components, similar to mechanisms. Agents learn and
adapt using different artifacts over time thereby shaping the context around them. These
relationships form global patterns of phenomena over time, including feedback loops. This
description is synonymous with how reasoning is connected to resources and exists on a
continuum while they interact with context as part of an open system. In complexity science this

is referred to as a complex adaptive system (Braithwaite et al., 2018).
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7.5 Personal Reflections of Lead Researcher

At the end of chapter four, the question was raised as to whether the clinician researcher
perspective could also involve that of an expert. After completion of this research, my opinion is
that the answer is, yes. As a health care manager with a clinical background, working through
this project has enabled an integration of different knowledge that I now see as necessary to
answer the real-world questions that I face in practice. The most paramount of these is how to
best go about facilitating behaviour change amongst clinicians and adopt new clinical practices.
Prior to engaging in this research, I did not have an understanding of the value of implementation
theory in guiding practice change nor of the realist perspective on how to understand and explore
causation. Combining my new-found academic knowledge with my clinical and managerial
experience has prepared me to be more adept at approaching problem solving and engaging in
creating and implementing effective solutions.

My background has also reinforced how critical it is to include the knowledge user
perspective in research. As a knowledge user in health services, if the products of research
cannot be applicable in practice, whether it is because it is too abstract, unrealistic, or
complicated, they will likely never be applied. I have tried to maintain this perspective
throughout the research process, and my aim is that my peers see my program theory as
something that is applicable in their real-world work. Therefore, in response to the other question
posed at the end of chapter four, whether the clinician researcher perspective could be considered

as a knowledge user perspective, the answer to this is also, yes.
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8.0 Conclusions

Describing how to achieve successful implementation of clinical interventions, such as
sepsis screening, can be articulated for a particular setting in the form of a program theory. Such
a program theory provides a structure to guide clinical teams in developing implementation
strategies by focusing on the salient characteristics that can lead to success. These characteristics
include the human and environmental factors that complicate implementation. By outlining a
theory of causation in a parsimonious way, teams can understand the resources and context to
consider that make implementation activities purposeful.

This research developed a program theory that hypothesizes the salient features of the
complex reality of implementation for more than just sepsis screening interventions. Mechanisms
reflective of trust within teams, beliefs influenced by workload and perceived benefit, and
pessimism are not necessarily dependent on the nature of a specific clinical practice change or of
only one clinical setting. These constructs could easily exist in the implementation of many other
clinical practice changes. Similarly, the salient contexts that were identified are not necessarily
unique to one organization or hospital. Therefore, this program theory is potentially applicable to
and adaptable for the implementation of multiple types of clinical interventions in other local
contexts.

The methods used in this study are valuable outside of the academic sphere. The rapid
realist methodology was customized in such a way to facilitate application for other realist
research novices seeking solutions to similar questions and methods that are shorter and more
timely. The approach integrated the concepts of implementation science and quality
improvement science as they pertain to implementation at the local level. As well, it serves as an
example demonstrating the value of a realist paradigm to the practice of implementation and
implementation science, because the method illuminates the black box of ‘human factors’ that

determine successful implementation of clinical practice changes.

86



References

Al Khalaf, M. S., Al Ehnidi, F. H., Al-Dorzi, H. M., Tamim, H. M., Abd-Aziz, N., Tangiisuran,
B., ... Arabi, Y. M. (2015). Determinants of functional status among survivors of severe
sepsis and septic shock: One-year follow-up. Annals of Thoracic Medicine, 10(2), 132-
136. doi:10.4103/1817-1737.150731

ARISE Investigators, & ANZICS Clinical Trials Group. (2014). Goal-directed resuscitation for
patients with early septic shock. New England Journal of Medicine, 371(16), 1496-1506.

Armen, S., Freer, C., Showalter, J., Crook, T., Whitener, C., West, C., . . . Hollenbeak, C. (2016).
Improving outcomes in patients with sepsis. Am J Med Qual, 31(1), 56-63.

Askim, A., Moser, F., Gustad, L., Stene, H., Gundersen, M., Asvold, B. O., . . . Solligard, E.
(2017). Poor performance of quick-SOFA (qSOFA) score in predicting severe sepsis
mortality - a prospective study of patients admitted with infection to the emergency
department. Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine,
25(56), el-9.

BC Patient Safety & Quality Council. Inpatient Sepsis Toolkit. Retrieved from

https://bepsge.ca/clinical-improvement/sepsis/inpatient-sepsis/inpatient-sepsis-

toolkit/references/

Beardsley, J., Jones, C., Williamson, J., Chou, J., Currie-Coyoy, M., & Jackson, T. (2016).

Pharmacist involvement in a multidisciplinary initiative to reduce sepsis-related
mortality. Am J Health Syst Pharm, 73(3), 143-149.

Bilodeau, A., & Potvin, L. (2018). Unpacking complexity in public health interventions with the
Actor-Network Theory. Health Promotion International, 33, 173-181.

Bond, C., Djogovic, D., Villa-Roel, C., Bullard, M. J., Meurer, D. P., & Rowe, B. H. (2013).
Pilot study comparing sepsis management with and without electronic clinical practice
guidelines in an academic emergency department. The Journal of Emergency Medicine,
44(3), 698-708.

Bonell, C., Fletcher, A., Morton, M., Lorenc, T., & Moore, L. (2012). Realist randomised
controlled trials: a new approach to evaluating complex public health interventions.

Social Science & Medicine, 75, 2299-2306.

87



Braithwaite, J., Churruca, K., Long, J. C., Ellis, L. A., & Herkes, J. (2018). When complexity
science meets implementation science: a theoretical and empirical analysis of systems
change. BMC Medicine, 16(63), 1-14.

Brennan, N., Bryce, M., Pearson, M., Wong, G., Cooper, C., & Archer, J. (2017). Towards an
understanding of how appraisal of doctors produces its effects: a realist review. Medical
Education, 51, 1002-1013.

Brown, S., Lhussier, M., Dalkin, S., & Eaton, S. (2018). Care planning: what works, for whom,
and in what circumstances? A rapid realist review. Qualitative Health Research, epub
ahead of print, 1-17.

Bruce, H. R., Maiden, J., Fedullo, P. F., & Kim, S. C. (2015). Impact of nurse-initiated ED sepsis
protocol on compliance with sepsis bundles, time to initial antibiotic administration, and
in-hospital mortality. Journal of Emergency Nursing, 41(2), 130-137.
doi:http://dx.doi.org/10.1016/1.jen.2014.12.007

Cabana, M., Rand, C., Powe, N., Wu, A., Wilson, M., Abboud, P., & Rubin, H. (1999). Why

don’t physicians follow clinical practice guidelines? A framework for improvement.
JAMA, 282(15), 1458-1465.

Cane, J., O'Connor, D., & Michie, S. (2012). Validation of the theoretical domains framework
for use in behaviour change and implementation research. Implementation Science, 7(37).

Casserly, B., Baram, M., Walsh, P., Sucov, A., Ward, N. S., & Levy, M. M. (2011).
Implementing a collaborative protocol in a sepsis intervention program: Lessons learned.
Lung, 189, 11-19. doi:10.1007/s00408-010-9266-z

Castellanos-Ortega, A., Suberviola, B., Garcia-Astudillo, L. A., Holanda, M. S., Ortiz, F., Llorca,
J., & Delgado-Rodriguez, M. (2010). Impact of the surviving sepsis campaign protocols
on hospital length of stay and mortality in septic shocl patients: Results of a three-year
follow-up quasi-experimental study. Crit Care Med., 38(4), 1036-1043.

CIHI. (2016a). In-hospital sepsis details for St. Paul's Hospital [Saskatoon]. Retrieved from
http://yourhealthsystem.cihi.ca/hsp/indepth?lang=en#/indicator/016/4/07062/N41gQghg
Tg4lEACAWBhALIANIAXKAHgCICmAZhAK6Z0DOuA2iAPIDsADAKwCMIAugD
QgAxgHsAdgQCWAE2JihxAJJi0xKADcImOjhBoQAXOHLpkoRDQio6LLIDFSCCGN
nTcGCsOMGgA

88



CIHI. (2016b). In-hospital sepsis: indicator description and calculation. Retrieved from
http://indicatorlibrary.cihi.ca/pages/viewpage.action?pageld=5111838
Cooke, L., Duncan, D., Rivera, L., Dowling, S., Symonds, C., & Armson, H. (2018). How do

physicians behave when they participate in audit and feedback activities in a group with
their peers? Implementation Science, 13(104), 1-9.

Craig, P., Dieppe, P., Maclntyre, S., Michie, S., Nazareth, 1., & Petticrew, M. (2008).
Developing and evaluating complex interventions: the new Medical Research Council
guidance. BMJ, 337, al655.

Dalkin, S., Greenhalgh, J., Jones, D., Cunningham, B., & Lhussier, M. (2015). What's in a
mechanism? Development of a key concept in realist evaluation. Implementation Science,
10(49), 7. doi:10.1186/s13012-015-0237-x

Damiani, E., Donati, A., Serafini, G., Rinaldi, L., Adrario, E., Pelaia, P., . . . Girardis, M. (2015).
Effect of performance improvement programs on compliance with sepsis bundles and
mortality: a systematic review and meta-analysis of observational studies. PLOS One,
10(5), 1-24. doi:10.1371/journal.pone.0125827

Damschroder, L. J., Aron, D. C., Keith, R. E., Kirsh, S. R., Alexander, J. A., & Lowery, J. C.
(2009). Fostering implementation of health services research findings into practice: a
consolidated framework for advancing implementation science. Implementation Science,
4(50), 1-15. doi:10.1186/1748-5908-4-50

Davidoff, F., Dixon-Woods, M., Leviton, L., & Michie, S. (2015). Demystifying theory and its
use in improvement. BMJ Quality and Safety, 0, 1-11. doi:10.1136/bmjqs-2014-003627

Davies, P., Walker, A. E., & Grimshaw, J. M. (2010). A systematic review of the use of theory in
the design of guideline dissemination and implementation strategies and interpretation of
the results of rigorous evaluations. Implementation Science, 5(1), 14. doi:10.1186/1748-
5908-5-14

Debono, D., Taylor, N., Lipworth, W., Greenfield, D., Travaglia, J., Black, D., & Braithwaite, J.
(2017). Applying the Theoretical Domains Framework to identify barriers and targeted
interventions to enhance nurses’ use of electronic medication management systems in
two Australian hospitals. Implementation Science, 12(42), el-13.

Dellinger, R. P., Levy, M., Rhodes, A., Annane, D., Gerlach, H., Opal, S., . . . Jaeschke, R.

(2013). Surviving Sepsis Campaign: international guidelines for management of severe

89



sepsis and septic shock, 2012. Intensive Care Medicine, 39, 165-228. doi:DOI
10.1007/s00134-012-2769-8

Dombrovskiy, V. Y., Martin, A. A., Sunderram, J., & Paz, H. L. (2007). Rapid increase in
hospitalization and mortality rates for severe sepsis in the United States: A trend analysis
from 1993 to 2003. Critical Care Medicine, 35(5), 1244-1250.
doi:10.1097/01.CCM.0000261890.41311.E9

Drew, S., Judge, A., May, C., Farmer, A., Cooper, C., Javaid, M., . . . group, R. s. (2015).
Implementation of secondary fracture prevention services after hip fracture: a qualitative
study using extended Normalization Process Theory. Implementation Science, 10, 57.

Eccles, M., & Grimshaw, J. (2004). Selecting, presenting and delivering clinical guidelines: are
there any "magic bullets"? Med J Aust., 180(suppl), S52-S54.

Eccles, M., Grimshaw, J., Walker, A., Johnston, M., & Pitts, N. (2002). Changing the behaviour
of healthcare professionals: the use of theory in promoting the uptake of research
findings. Journal of Clinical Epidemiology, 58, 107-112.

Eccles, M., & Mittman, B. (2006). Welcome to Implementation Science. Implementation
Science, 1(1), 1-3. doi:10.1186/1748-5908-1-1

Eldh, A. C., Almost, J., DeCorby-Watson, K., Gifford, W., Harvey, G., Hasson, H., . . . Yost, J.
(2017). Clinical interventions, implementation interventions, and the potential greyness in
between - a discussion paper. BMC Health Serv Res, 17(16), 1-10. doi:10.1186/s12913-
016-1958-5

Etchells, E., & Woodcock, T. (2018). Value of small sample sizes in rapid-cycle quality
improvement projects 2: assessing fidelity of implementation for improvement
interventions. BMJ Qual Saf., 27, 61-65.

Fernando, S. M., Tran, A., Taljaard, M., Cheng, W., Rochwerg, B., Seely, A. J. E., & Perry, J. J.
(2018). Prognostic accuracy of the Quick Sequential Organ Failure Assessment for
mortality in patients with suspected infection: a systematic review and meta-analysis.
Annals of Internal Medicine, 168(4), 266-275. doi:doi:10.7326/M17-2820

Ferrer, R., Artigas, A., Levy, M., Blanco, J., Gonzalez-Diaz, G., Garnacho-Montero, J., . . .
Torre-Prados, M. d. 1. (2008). Improvement in process of care and outcome after a

multicentre severe sepsis educational program in Spain. JAMA, 299(19), 2294-2303.

90



Focht, A., Jones, A. E., & Lowe, T. J. (2009). Early goal-directed therapy: Improving mortality
and morbidity of sepsis in the emergency department. The Joint Commission Journal on
Quality and Patient Safety, 35(4), 186-191.

Funnell, S., & Rogers, P. (2011). Purposeful program theory: effective use of theories of change
and logic models. . San Francisco: Jossey-Bass.

Gao, F., Melody, T., Daniels, D., Giles, S., & Fox, S. (2005). The impact of compliance with 6-
hour and 24-hour sepsis bundles on hospital mortality in patients with severe sepsis: a
prospective obeservational study. Crit Care, 9(6), R764-770.

Gauer, R. (2013). Early recognition and management of sepsis in adults: the first six hours.
American Family Physician, 88(1), 44-53.

Greenhalgh, J., Pawson, R., Wright, J., Black, N., Valderas, J. M., Meads, D., . . . Dalkin, S.
(2014). Functionality and feedback: a protocol for a realist synthesis of the collation,
interpretation and utilization of PROMs data to improve patient care. BMJ Open, 4,
€005601. doi:10.1136/bmjopen-2014-005601

Greenhalgh, T. (2018). How to implement evidence-based healthcare. Hoboken, NJ: John Wiley
& Sons, Inc.

Greenhalgh, T., & Papoutsi, C. (2018). Studying complexity in health services research:
desperately seeking an overdue paradign shift. BMC Medicine, 16(95), 1-6.

Greenhalgh, T., Pawson, R., Wong, G., Westhorp, G., Greenhalgh, J., Manzano, A., & Jagosh, J.
(2017a). Retroduction in realist evaluation. In: The RAMESES II Project.

Greenhalgh, T., Pawson, R., Wong, G., Westhorp, G., Greenhalgh, J., Manzano, A., & Jagosh, J.
(2017b). “Theory” in realist evaluation. In: The RAMESES II Project.

Greenhalgh, T., Robert, G., MacFarlane, F., Bate, P., & Kyriakidou, O. (2004). Diffusion of
innovations in service organizations: systematic review and recommendations. The
Milbank Quarterly, 82(4), 581-629.

Grimshaw, J., Thomas, R., MacLennan, G., Fraser, C., Ramsay, C., Vale, L., & al., e. (2004).
Effectiveness and efficiency of guideline dissemination and implementation strategies.
Health Technology Assessment, 8(6), 1-72.

Grol, R., & Grimshaw, J. (2003). From best evidence to best practice: effective implementation

of change in patients' care. Lancet, 362(9391), 1225-1230.

91



Guirgis, F. W., Jones, L., Esma, R., Weiss, A., McCurdy, K., Ferreira, J., . . . Gray-Eurom, K.
Managing sepsis: Electronic recognition, rapid response teams, and standardized care
save lives. Journal of Critical Care, 40, 296-302. doi:10.1016/j.jcrc.2017.04.005

Gurnani, P. K., Patel, G. P., Crank, C. W., Vais, D., Lateef, O., Akiov, S., . .. Simon, D. (2010).
Impact of the implementation of a sepsis protocol for the management of fluid-refractory
septic shock: A single-center, before-and-after study. Clinical Therapeutics, 32(7), 1285-
1293.

Hawe, P., Shiell, A., & Riley, T. (2009). Theorising interventions as events in systems. Am J
Community Psychol, 43, 267-276.

Heyland, D. K., Hopman, W., Coo, H., Tranmer, J., & McColl, M. A. (2000). Long-term health-
related quality of life in survivors of sepsis. Short form 36: A valid and reliable measure
of health-related quality of life. Critical Care Medicine, 28(11), 3599-3605.

Hofthuis, J. G., Spronk, P. E., van Stel, H. F., Schrijvers, A. J., Rommes, J. H., & Bakker, J.
(2008). The impact of severe sepsis on health-related quality of life: a long-term follow-
up study. Anesth Analg, 107(6), 1957-1964. doi:10.1213/ane.0b013e318187bbd8

Hooker, L., Small, R., Humphreys, C., Hegarty, K., & Taft, A. (2015). Applying normalization
process theory to understand implementation of a family violence screening and care
model in maternal and child health nursing practice: a mixed method process evaluation
of a randomised controlled trial. Implementation Science, 10, 39.

Huang, D., Clermont, G., Dremsizov, T., & Angus, D. (2007). Implementation of early goal-
directed therapy for severe sepsis and septic shock: a decision analysis. Crit Care Med,
35(9), 2090-2100.

Jackson, S. F., & Kolla, G. (2012). A new realistic evaluation analysis method: linked coding of
context, mechanism, and outcome relationships. American Journal of Evaluation, 33(3),
339-349.

Jagosh, J., Pluye, P., Wong, G., Cargo, M., Salsberg, J., Bush, P., . . . MacAulay, A. (2014).
Critical reflections on realist review: Insights from customizing the methodology to the
needs of participatory research assessment. Research Synthesis Methods, 5(2), 131-141.

Jones, A. E., Shapiro, N. 1., & Roshon, M. (2007). Implementing Early Goal-directed Therapy in

the Emergency Setting: The Challenges and Experiences of Translating Research

92



Innovations into Clinical Reality in Academic and Community Settings. Academic
Emergency Medicine, 14(11), 1072-1078. doi:10.1111/j.1553-2712.2007.tb02391.x

Kalil, A., & Sun, J. (2008). Why are clinicians not embracing the results from pivotal clinical
trials in severe sepsis? A Bayesian analysis. PLOS One, 3(5), €2291.

Kastner, M., Bhattacharyya, O., Hayden, L., Makarski, J., Estey, E., Durocher, L., . . . Brouwers,
M. (2015). Guideline uptake is influenced by six implementability domains for creating
and communicating guidelines: a realist review. Journal of Clinical Epidemiology, 68,
498-509.

Khangura, S., Konnyu, K., Cushman, R., Grimshaw, J., & Moher, D. (2012). Evidence
summaries: the evolution of a rapid review approach. Systematic Reviews, 1(10), e1-10.
doi:10.1186/2046-4053-1-10

Kirk, M. A., Kelley, C., Yankey, N., Birken, S. A., Abadie, B., & Damschroder, L. (2016). A
systematic review of the use of the Consolidated Framework for Implementation
Research. Implementation Science, 11(72), 1-13. doi:10.1186/s13012-016-0437-z

Kleinpell, R., Aitken, L., & Schorr, C. (2013). Implications of the new international sepsis
guidelines for nursing care. American Journal of Critical Care, 22(3). doi:doi:
http//dx.doi.org/10.4037/ajcc2013158

Kumar, A., Roberts, D., Wood, K., Light, B., Parrillo, J., Sharma, S., . . . Cheang, M. (2006).
Duration of hypotension before initiation of effective antimicrobial therapy is the critical
determinant of survival in human septic shock. Crit Care Med, 34(6), 1589-1596.

Langley, G., Moen, R., Nolan, K., Nolan, T., Norman, C., & Provost, L. (2009). The
Improvement Guide: A Practical APproach to Enhancing Organizational Performance
(2nd ed.). San Frsisco, CA: Jossey-Bass.

Lavallee, J., Gray, T., Dumville, J., Russell, W., & Cullum, N. (2017). The effects of care
bundles on patient outcomes: a systematic review and meta-analysis. Implementation
Science, 12(142), 1-13.

Levy, M., Rhodes, A., Phillips, G., Townsend, S., Schorr, C., Beale, R., . . . Dellinger, R. P.
(2015). Surving Sepsis Campaign: association between performance metrics and

outcomes in a 7.5-year study. Crit Care Med., 43(1), 3-12.

93



Liang, L., Bernhardsson, S., Vernooij, R., Armstrong, M., Bussieres, A., Brouwers, M., &
Gagliardi, A. (2017). Use of theory to plan or evaluate guideline implementation among
physicians: a scoping review. Implementation Science, 12(26), 1-12.

Lu, J., Wang, X., Chen, Q., CHen, M., Cheng, L., Dai, L., ... Sun, Z. (2016). The effect of early
goal-directed therapy on mortality in patients with severe sepsis and septic shock: a meta-
analysis. J Surg Res, 202(2), 389-397.

MacRedmond, R., Hollohan, K., Stenstrom, R., Nebre, R., Jaswal, D., & Dodek, P. (2010).
Introduction of a comprehensive management protocol for severe sepsis is associated
with sustained improvements in timeliness of care and survival. Quality and Safety in
Health Care, 19(5), e46. doi:10.1136/qshc.2009.033407

Manzano, A. (2016). The craft of interviewing in realist evaluation. Evaluation, 22(3), 342-360.
doi:10.1177/1356389016638615

Martin, G., Mannino, D., Eaton, S., & Moss, M. (2003). The Epidemiology of Sepsis in the
United States from 1979 through 2000. New England Journal of Medicine, 348(16),
1546-1554. doi:doi:10.1056/NEJMo0a022139

May, C. (2013). Towards a general theory of implementation. Implementation Science, 8(1), 1-
14. doi:10.1186/1748-5908-8-18

May, C., & Finch, T. (2009). Implementing, embedding, and integrating practices: an outline of
Normalization Process Theory. Sociology, 43(3), 535-554.

May, C., Rapley, T., Mair, F., Treweek, S., Murray, E., Ballini, L., . . . Finch, T. (2015).
Normalization Process Theory On-line Users' Manual, Toolkit and NoMAD instrument.
Retrieved from http://www.normalizationprocess.org

McEvoy, R., Ballini, L., Maltoni, S., O'Donnell, C. A., Mair, F. S., & MacFarlane, A. (2014). A

qualitative systematic review of studies using the normalization process theory to
research implementation processes. Implementation Science, 9(2). doi:DOI:
10.1186/1748-5908-9-2

McGaughey, J., O’Halloran, P., Porter, S., & Blackwood, B. (2017). Early warning systems and
rapid response to the deteriorating patient in hospital: a systematic realist review. J Adv
Nurs., 73,2877-2891.

Mclintyre, L., Hebert, P., Fergusson, D., Cook, D., & Aziz, A. (2007). A survey of Canadian

intensivists’ resuscitation practices in early septic shock. Crit Care, 11(4), R74.

94



Michie, S., Atkins, L., & West, R. (2014). The Behaviour Change Wheel: a guide to designing
interventions. Great Britain: Silverback Publishing.

Michie, S., Johnston, M., Abraham, C., Lawton, R., Parker, D., & Walker, A. (2005). Making
psychological theory useful for implementing evidence based practice: a consensus
approach. Qual Safe Health Care, 14(1).

Michie, S., Stralen, M. v., & West, R. (2011). The behaviour change wheel: a new method for
characterising and designing behaviour change interventions. Implementation Science,
6(42), 1-11.

Mikkelsen, M., Gaieske, D., Goyal, M., Miltiades, A., Munson, J., Pines, J., & al, e. (2010).
Factors associated with nonadherence to early goal-directed therapy in the ED. Chest,
138(3), 551-558.

Moore, L., Jones, S. L., Kreiner, L. A., McKinley, B., Sucher, J. F., Todd, S. R., . . . Moore, F.
A. (2009). Validation of a screening tool for the early identification of sepsis. Journal of
Trauma-Injury, Infection, & Critical Care, 66(6), 1539-1546.

Mosavianpour, M., Sarmast, H. H., Kissoon, N., & Collet, J.-P. (2016). Theoretical domains
framework to assess barriers to change for planning health care quality interventions: a
systematic review. Journal of Multidisciplinary Healthcare, 9, 303-310.

Nguyen, H., Corbett, S., Steele, R., Banta, J., Clark, R., Hayes, S., . . . Wittlake, W. (2007).
Implementation of a bundle of quality indicators for the early management of severe
sepsis and septic shock is associated with decreased mortality. Crit Care Med, 35(4),
1105-1112.

Nilsen, P. (2015). Making sense of implementation theories, models, and frameworks.
Implementation Science, 10. doi:DOI 10.1186/s13012-015-0242-0

Otero, R. M., Nguyen, H. B., Huang, D. T., Gaieski, D. F., Goyal, M., Gunnerson, K. J., . . .
Rivers, E. P. (2006). Early goal-directed therapy in severe sepsis and septic shock
revisited*: Concepts, controversies, and contemporary findings. Chest, 130(5), 1579-
1595. doi:10.1378/chest.130.5.1579

Oxman, A., Thomson, M., Davis, D., & Haynes, R. (1995). No magic bullets: a systematic
review of 102 trials of interventions to improve professional practice. Canadian Medical
Association Journal, 153, 1423-1431.

Pawson, R. (2002). Evidence-based policy: in search of a method. Evaluation, 8(2), 157-181.

95



Pawson, R. (2006). Evidence-based policy: a realist perspective. Tousand Oaks, CA: Sage
Publications Inc.

Pawson, R. (2013). The science of evaluation: A realist manifesto (K. Metzler Ed.). Thousand
Oaks, California: Sage.

Pawson, R., Greenhalgh, T., Gill, H., & Walshe, K. (2005). Realist review — a new method of
systematic review designed for complex policy interventions. Journal of Health Servics
Research & Policy, 10, 21-34.

Pawson, R., & Tilley, N. (1997). Realistic Evaluation. London: SAGE Publications Ltd.

Pearson, M., Brand, S., Quinn, C., Shaw, J., Maguire, M., Michie, S., . . . Byng, R. (2015). Using
realist review to inform intervention development: Methodological illustration and
conceptual platform for collaborative care in offender mental health. Implementation
Science, 10(1), 134-146.

Porter, S. (2015). Realist evaluation: an immanent critique. Nursing Philosophy, 16, 239-251.

Powell, B. J., Beidas, R. S., Lewis, C. C., Aarons, G. A., McMillen, J. C., Proctor, E. K., &
Mandell, D. S. (2017). Methods to improve the selection and tailoring of implementation
strategies. The Journal of Behavioral Health Services & Research, 44(2), 177-194.

Proctor, E., Powell, B., & McMillen, J. C. (2013). Implementation strategies: recommendations
for specifying and reporting. Implementation Science, 8(139), 1-11.

Proctor, E., Silmere, H., Raghavan, R., Hovmand, P., Aarons, G., Bunger, A., . .. Hensley, M.
(2011). Outcomes for implementation research: conceptual distinctions, measurement
challenges, and research agenda. Adm Policy Ment Health, 38, 65-76.
doi:10.1007/s10488-010-0319-7

Reed, J., & Card, A. (2016). The problem with Plan-Do-Study-Act cycles. BMJ Qual Saf-, 25,
147-152.

Rhee, C., Kadri, S., Danner, R., Suffredini, A., Massaro, A., Kitch, B., . . . Klompas, M. (2016).
Diagnosing sepsis is subjective and highly variable: a survey of intensivists using case
vignettes. Crit Care, 20(89), el-8.

Rhodes, A., Evans, L., Alhazzani, W., Levy, M., Antonelli, M., Ferrer, R., . . . Dellinger, R.
(2017). Surviving Sepsis Campaign: international guidelines for management of sepsis

and septic: 2016. Intensive Care Med., 43(3), 304-377.

96



Rhodes, A., Phillips, G., Beale, R., Cecconi, M., Chiche, J., Backer, D. D., . .. Levy, M. (2015).
The Surviving Sepsis Campaign bundles and outcome: results from the International
Multicentre Prevalence Study on Sepsis (the IMPreSS study). Intensive Care Med., 41,
1620-1628.

Richards, L., & Morse, J. (2013). Readme First for a User's Guide to Qualitative Methods (3rd
ed.). Thousand Oaks, CA: Sage Publications.

Rycroft-Malone, J., McCormack, B., Hutchinson, A., DeCorby, K., Bucknall, T., Bridie, K., . . .
Wilson, V. (2012). Realist synthesis: Illustrating the method for implementation research.
Implementation Science, 7(1).

Sales, A., Smith, J., Curran, G., & Kochevar, L. (2006). Models, strategies, and tools: Theory in
implementing evidence-based findings into health care practice. Journal of General
Internal Medicine, 21(Suppl 2), S43-49.

Saskatoon Health Region. (2016). Medical Directives. In Saskatoon Health Region Policy &
Procedures (Vol. 7311-60-027, pp. 1-12).

Saul, J. E., Willis, C. D., Bitz, J., & Best, A. (2013). A time-responsive tool for informing policy
making: rapid realist review. Implementation Science, 8(103), 1-15.

Schwarzkopf, D., Ruddel, H., Grundling, M., Putensen, C., & Reinhart, K. (2018). The German
Quality Network Sepsis: study protocol for the evaluation of a quality collaborative on
decreasing sepsis-related mortality in a quasi-experimental difference-in-differences
design. Implementation Science, 13(15), 1-11.

Scott, T., Mannion, R., Marshall, M., & Davies, H. (2003). Does organizational culture influence
health care performance? A review of the evidence. J Health Serv Res Policy, 8, 105-117.

Seymour, C., Liu, V., Iwashyna, T., Brunkhorst, F., Rea, T., Scherag, A., ... Angus, D. (2016).
Assessment of clinical criteria for sepsis for the third international consensus definitions
for sepsis and septic shock (sepsis-3). JAMA, 315(8), 762-774.

Shankar-Hari, M., & Singer, M. (2018). Sepsis. Crit Care Clin, 34(1), 1-188.

Shapiro, N. I., Howell, M. D., Talmor, D., Lahey, D., Ngo, L., Buras, J., . . . Lisbon, A. (2006).
Implementation and outcomes of the Multiple Urgent Sepsis Therapies (MUST) protocol.
Critical Care Medicine, 34(4), 1025-1032. do0i:10.1097/01.CCM.0000206104.18647.A8

Shojania, K., & Grimshaw, J. (2004). Still no magic bullets: pursuing more rigorous research in

quality improvement. American Journal of Medicine, 116, 778-780.

97



Simpson, S., Gaines, M., Hussein, Y., & Badgett, R. (2016). Early goal-directed therapy for
severe sepsis and septic shock: a living systematic review. J Crit Care, 36, 43-48.

Singer, M., Deutschman, C., Seymour, C. W., Shankar-Hari, M., Annane, D., Bauer, M., . . .
Angus, D. (2016). The third international consensus definitions for sepsis and septic
shock (Sepsis-3). JAMA, 315(8), 801-810.

Sivayoham, N. (2007). Management of severe sepsis and septic shock in the emergency
department: a survey of current practice in emergency departments in England.
Emergency Medicine Journal, 24(6), 422.

Solh, A. A. E., Akinnusi, M. E., Alsawalha, L. N., & Pineda, L. A. (2008). Outcome of septic
shock in older adults after implementation of the sepsis 'bundke'. Journal of the American
Geriatrics Society, 56(2), 272-278.

Steinmo, S., Fuller, C., Stone, S., & Michie, S. (2015). Characterising an implementation
intervention in terms of behaviour change techniques and theory: the 'Sepsis Six' clinical
care bundle. Implementation Science, 10(111). doi:10.1186/s13012-015-0300-7

Steinmo, S., Michie, S., Fuller, C., Stanley, S., Stapleton, C., & Stone, S. (2016). Bridging the
gap between pragmatic intervention design and theory: using behavioural science tools to
modify an existing quality improvement programme to implement "Sepsis Six".
Implementation Science, 11(14). doi:10.1186/s13012-016-0376-8

Straus, S., Tetroe, J., & Graham, 1. (2013). Knowledge translation: what it is and what it isn't. In
S. Straus, J. Tetroe, & 1. Graham (Eds.), Knowledge translation in health care: moving
from evidence to practice (pp. 405). West Sussex, UK: Wiley-Blackwell.

Strifler, L., Cardoso, R., McGowan, J., Cogo, E., Nincic, V., Khan, P. A., . . . Straus, S. E.
(2018). Scoping review identifies significant number of knowledge translation theories,
models, and frameworks with limited use. Journal of Clinical Epidemiology, 100, 92-
102.

Tabak, R., Khoong, E., Chambers, D., & Brownson, R. (2012). Bridging research and practice:
models for dissemination and implementation research. American Journal of Preventive
Medicine, 43(3), 337-350. doi:10.1016/j.amepre.2012.05.024

Tarrant, C., O'Donnell, B., Martin, G., Bion, J., Hunter, A., & Rooney, K. D. (2016). A complex
endeavour: an ethnographic study of the implementation of the Sepsis SIx clinical care

bundle. Implementation Science, 11(149), 1-11. doi:10.1186/s13012-016-0518-z

98



Taylor, M., McNichols, C., Nicolay, C., Darzi, A., Bell, D., & Reed, J. (2014). Systematic
review of the application of the plan-do-study-act method to improve quality in
healthcare. BMJ Qual Saf., 23(4), 290-298. doi:10.1136/bmjqs-2013-001862

The ProCESS Investigators. (2014). A randomized trial of protocol-based care for early septic
shock. New England Journal of Medicine, 370(18), 1683-1693.

Tillmann, B., & Wunsch, H. (2017). Epidemiology and outcomes. Crit Care Clin, 34(1), 15-27.

Tricco, A. C., Antony, J., Zarin, W., Strifler, L., Ghassemi, M., Ivory, J., . . . Straus, S. E. (2015).
A scoping review of rapid review methods. BMC Medicine, 13(224), el-15.

Tsang, J. Y., Blakerman, T., Hegarty, J., Humphreys, J., & Harvey, G. (2016). Understanding the
implementation of interventions to improve the management of chronic kidney disease in
primary care: a rapid realist review. Implementation Science, 11(47). doi:DOI:
10.1186/s13012-016-0413-7

Turi, S., & Ah, D. V. (2013). Implementation of early goal-directed therapy for septic patients in
the emergency department: a review of the literature. Journal of Emergency Nursing,

39(1), 13-19. doi:http://dx.doi.org/10.1016/j.jen.2011.06.006

Vanzant, A., & Schmelzer, M. (2011). Detecting and treating spesis in the emergency
department. J Emerg Nurs., 37, 47-54.

Varsi, C., Ekstedt, M., Gammon, D., & Ruland, C. M. (2015). Using the Consolidated
Framework for Implementation Research to identify barriers and facilitators for the
implementation of an internet-based patient-provider communication service in five
settings: A qualitative study. Journal of Medical Internet Research, 17(11), 1-25.

Vincent, J., Mendonca, A. d., Cantraine, F., Moreno, R., Takala, J., Suter, P., . . . Blecher, S.
(1998). Working group on “Sepsis-related problems” of the European Society of
Intensive Care Medicine. Use of SOFA score to assess the incidence of organ
dysfunction/failure in intensive care units: results of a multicenter, prospective study. Crit
Care Med, 26(11), 1793-1800.

Wandersman, A., Alia, K. A., Cook, B., & Ramaswamy, R. (2015). Integrating empowerment
evaluation and quality improvement to achieve healthcare improvement outcomes. BMJ

Qual Saf, 24, 645-652.

99



Wang, Z., Xiong, Y., Schorr, C., & Dellinger, R. P. (2013). Impact of sepsis bundle strategy on
outcomes of patients suffereing from severe sepsis and septic shock in China. The
Journal of Emergency Medicine, 44(4), 735-741.

Wells, S., Tamir, O., Gray, J., Naidoo, D., Bekhit, M., & Goldmann, D. (2018). Are quality
improvement collaboratives effective? A systematic review. BMJ Qual Saf., 27, 226-240.

Westhorp, G., & Manzano, A. (2017). Realist evaluation interviewing - a ‘starter set’ of
questions. In: The RAMESES II Project.

Westphal, G. A., Koenig, A., Filho, M. C., Feijo, J., Oliveira, L. T. d., Nunes, F., . . . Goncalves,
A.R.R. (2011). Reduced mortality after the implementation of a protocol for the early
detection of severe sepsis. Journal of Critical Care, 26, 76-81.

Whippy, A., Skeath, M., Crawford, B., Adams, C., Marelich, G., Alamshahi, M., & Borbon, J.
(2011). Kaiser Permanente's performance improvement system, part 3: Multisite
improvements in care for patients with sepsis. The Joint Commission Journal on Quality
and Patient Safety, 37(11), 483-493.

Willis, C. D., Saul, J. E., Bitz, J., Pompu, K., Best, A., & Jackson, B. (2014). Improving
organizational capacity to address health literacy in public health: a rapid realist review.
Public Health, 128, 515-524.

Winterbottom, F., Seoane, L., Sundell, E., Niazi, J., & Nash, T. (2011). Improving spesis
outcomes for acutely ill adults using interdisciplinary order sets. Clinical Nurse
Specialist, July/August, 180-185.

Wong, G., Greenhalgh, T., Westhorp, G., Buckingham, J., & Pawson, R. (2013). RAMESES
publication standards: realist synthesis. BMC Medicine, 11(21). doi:10.1186/1741-7015-
11-21

Worsley, C., Webb, S., & Vaux, E. (2016). Training healthcare professionals in quality
improvement. Future Hospital Journal, 3(3), 207-210.

Yende, S., Austin, S., Rhodes, A., Finfer, S., Opal, S., Thompson, T., ... Angus, D. C. (2016).
Long-Term Quality of Life Among Survivors of Severe Sepsis: Analyses of Two
International Trials. Crit Care Med, 44(8), 1461-1467.
doi:10.1097/ccm.0000000000001658

100



Appendix A
Figure A.1 SHR trigger tool
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Appendix B

Figure B.1 Behavioural Ethics Board exemption and participant consent form

5 i
UNIVERSITY OF
SASKATCHEWAN

To: Dr. Gary Groot
Department of Community Health and Epidemiology
College of Medicine

Student: Jonathan Melville
Date: November 8, 2017
Re: Beh 17-381

Thank you for submitting your project entitled “Understanding the Mechanisms of Protocol Implementation
for the Early Recognition and Treatment of Probable Sepsis”. The application meets the requirements for
exemption status as per Article 2.5 of the Tri-Council Policy Statement (TCPS): Ethical Conduct for
Research Involving Humans, December 2014, which states “Quality assurance ond quality
improvement studies, program evaluation activities, and performance reviews, or testing within normal
educational requirements when used exclusively for assessment, management or improvement
purposes, do not constitute research for the purposes of this Policy, and do not fall within the scope of
REB review.”

It should be noted that though your project is exempt of ethics review, your project should be
conducted in an ethical manner (i.e. in accordance with the information that you submitted). It should
also be noted that any deviation from the original methodology and/or research question should be
brought to the attention of the Behavioural Research Ethics Board for further review.

Please revise the consent form to reflect an exemption from the REB or delete the sections regarding
REB approval.

Sincerely,

Behavioural Research Ethics Board
University of Saskatchewan
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UNIVERSITY OF Participant Consent Form
SASKATCHEWAN

You are invited to participate in a research study entitled:
Understanding the mechanisms of protocol implementation for the early recognition and
treatment of probable sepsis.

Researcher(s): Jonathan Melville, RN, BSN, Graduate Student, Community Health and
Epidemiology, University of Saskatchewan, 306-653-0701, jonathan.melville@usask.ca

Supervisor: Dr. Gary Groot PhD, MD, FRCS(C), FACS, Faculty, Community Health and
Epidemiology, 306-966-1670, gary.groot@usask.ca

Co-Investigator: Dr. Tracey Carr PhD, Post-doctoral Fellow, Community Health and
Epidemiology, University of Saskatchewan, 306-844-1350, tlc143(@mail.usask.ca.

Purpose(s) and Objective(s) of the Research:

e The purpose of this research is to understand the mechanisms for successful
implementation of an intervention for the early recognition and treatment of sepsis that
are applicable to the local context of the Saskatoon Health Region.

e The objectives of the research are:

o To construct a general program theory that hypothesizes the mechanisms for
successful implementation of an intervention for the early recognition and
treatment of probable sepsis.

o To describe a refined program theory that explains the circumstances and salient
mechanisms for the implementation of an intervention for the early recognition
and treatment of probable sepsis within the Saskatoon Health Region.

Procedures:

e You are invited to participate in a single focus group or individual in-depth interview. In
either case you will be presented will the elements of a hypothesized program theory for
the implementation of a sepsis protocol and asked to discuss the elements of the theory.

e The single focus group with up to 12 other individuals will be held at a University or
Saskatchewan or Saskatoon Health Region facility. The focus group will take
approximately 90 minutes.

e The individual in-depth interview would take approximately 60-90 minutes and be one-
on-one with the lead researcher.

e You may be invited to participate in an individual follow-up in-depth interview after
either the focus group or initial interview to clarify the analyzed results of the focus
group.

e Please feel free to ask any questions regarding the procedures and goals of the study or
your role.
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Potential Risks:

e There are no known or anticipated risks to you by participating in this research. You will
be sharing your opinions in front of other staff and peers; therefore, others will know
what you have said.

e The lead researcher is also an out-of-scope manager within the Saskatoon Health Region,
however every effort will be made to ensure that the lead researcher maintains a neutral
position. Your participation in this study and the information you will provide will have
no impact on your employment status, role or professional relationships. Any and all
concerns in this regard should be communicated to the research Supervisor identified at
the top of page 1 and the University of Saskatchewan Research Ethics Board detailed at
the end of page 3.

e Participants will be asked not to share what was said during the focus group with others
outside of the focus group.

Potential Benefits:
e The benefits of this research include developing theoretical understanding of how the
successful implementation of clinical interventions can occur. It will also contribute to
the ongoing evolution of the role of theory in guiding implementation within health care.

Confidentiality:

e Every effort will be made to ensure that the information you provide will be kept
confidential; however, there are limits to this confidentiality due to the nature of focus
groups. The researchers and other participants will know that you participated and will
know what you say.

e Transcripts from the focus group, and interviews if needed, will not contain your name or
other identifying information. Your personal identity will not be shared in any
presentation or publication of the data.

Storage of Data:

e The focus group will be audio-taped and transcribed for analysis. The written transcripts
and audio-recorded interviews will be kept on a password protected computer in the
locked office of the Supervisor identified on page 1 for 5 years (2022), after which time
they will be deleted or shredded beyond retrieval.

e Notes will be taken during the discussion will be stored in a locked filing cabinet in a
locked office for 5 years, after which time this information will be destroyed.

Right to Withdraw:

e Your participation is voluntary. You may refuse to answer any question. You may
withdraw from the interview, or leave the discussion for any reason, at any time without
explanation or penalty of any sort.

e Should you wish to withdraw, in the case of focus group participation the information
you have provided up to that point may not be able to be separated from the data
provided by other participants and might be retained for analysis. However, any data that
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informs of your participation in the study will be destroyed. In the case of interview
participation, any data you provided will be destroyed.

e Employees of the researcher acting as participants in this study will be free from any
coercion. The act of participating and the information gained from participation will be
considered separate from any formal employment duties. Withdrawal from the study will
not impact any aspect of a participant’s employment or work environment. Should an
employee feel it necessary to withdraw they will be directed to contact the Supervisor
listed on the top of page 1.

Follow up:
e Results of the study will be summarized and shared with the Saskatoon Health Region
and maintain the anonymity of the participants. Participants will receive a results
summary highlighting the outcome of this research.

Questions or Concerns:

e Contact the researcher using the information at the top of page 1;

e This project has been approved for ethical exemption by the University of Saskatchewan
Research Ethics Board (U of S BEH 17-381) on November 8, 2017. Any questions
regarding your rights as a participant may be addressed to that committee through the
Research Ethics Office ethics.office@usask.ca (306) 966-2975. Out of town participants
may call toll free (888) 966-2975.

Consent:

Continued or On-going Consent:

e [f further participation is required, in the form of an individual interview, the participants
will be contacted by email by the researcher. Consent to participate in this research
includes being contacted for these interviews and all the rights of the participant listed
above will apply.

Your signature below indicates that you have read and understand the description provided; I
have had an opportunity to ask questions and my/our questions have been answered. I consent to
participate in the research project. A copy of this Consent Form has been given to me for my
records.

Name of Participant Signature Date

Researcher’s Signature Date

A copy of this consent will be left with you, and a copy will be taken by the researcher.
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Appendix C - Focus group questions, graphics and text descriptions

Table C.1 Focus group questions - adapted from Westhorp and Manzano (2017)

After having seen the overview, what do you consider to be the most important outcome(s) for
successful implementation of a sepsis screening intervention in SHR? Why?
o What, if any, implementation outcomes are missing that you feel are important?

For the important outcome(s) that you have identified, what implementation activities cause,
or help to cause, those outcomes? How do you think these activities cause the outcomes?

In what ways do you think implementation activities change the way end-users think and feel
about the sepsis screening intervention? In what circumstances does this happen? Are these
different for different end-users?

Based on your experience with the sepsis screening intervention implemented in SHR, what
about the implementation made a difference for how it worked? What about the
implementation made a difference for how it did not work?

If you could change something about the way in which an intervention such as the sepsis
screening protocol is implemented to make it more successful, what would you change and
why?

What else do you think we need to know in this case to really understand how implementation
of the sepsis screening intervention has worked or not worked?
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Figure C.1 Focus group graphics
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Table C.2 Focus group text descriptions

Implementation Resources

Integrated evidence-based
practice

Contextual Conditions Implementation Qutcomes
Busy work environment Acceptability of the

(A busy work environment is a clinical setting that includes  intervention

one with a patient population where highly acute patients (Acceptability encompasses the
are frequently encountered, a setting with high degree of satisfaction with various aspects
patient flow, competing demands for clinician time and of the clinical intervention
attention and regular operational change.) [including content, complexity

of use, comfort in the purpose,
delivery in the clinical setting,
and credibility])

Collaborative adaptation of the intervention for local use
(Collaborative adaptation includes interdisciplinary
engagement of clinicians in adaptation [e.g. protocol
development] and changing responsibility for initiating and
completing care activities to others in order to meet targets
[e.g. from physicians to nurses].)

Targeted behaviour change

(Includes the use of supportive interventions that are
designed to change behaviors necessary to support a change
in clinical practice [e.g. use of the Behaviour Change
Wheel].)
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Implementation Resources

Integrated evidence-based
practice

Interdisciplinary implementation
team

(Includes engaging clinicians,
facilitators and experts from
across boundaries of practice
to participate in
implementation.)

Contextual Conditions

Busy work environment

(A busy work environment is a clinical setting that includes
one with a patient population where highly acute patients
are frequently encountered, a setting with high degree of
patient flow, competing demands for clinician time and
attention and regular operational change.)

Intervention standardization

(Includes the standardization of an intervention across
boundaries of practice and local areas within an
organization.)

Collaborative adaptation of the intervention for local use
(Multiple local adaptations of the same intervention within
the same organization.)

Evaluation against current state

(Includes evaluating how the intervention might affect
clinician current state workflow through activities, such as
process mapping, and identifying failures and operational
weakness in delivery care; analysis of predetermined
performance goals/metrics.)

Implementation Qutcomes

Inhibited acceptability of the
intervention

(Failure to reach satisfaction
with one or more of the various
aspects of the intervention.)

Feasibility to adopt the
intervention

(Feasibility describes the utility,
suitability and trialability of the
intervention.)
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Implementation Resources

Trial implementation

Education on the aims of the
clinical intervention

(Includes instruction on how
to use the intervention and
when to implement,
information about health
consequences [e.g. the story
told of a patient that died from
sepsis], severity and
susceptibility of sepsis, and
evidence for the efficacy of the
sepsis intervention for
improving patient outcomes.)

Contextual Conditions

Awareness of the implementation strategy

(Includes dedicated time and resources for all stages of
implementation; a theory and evidence-based
implementation approach)

Active stakeholder engagement
(Involves inclusion in the evaluation of the outcomes,
advantages and disadvantages of the trial.)

Broadly accessible information

(Includes such activities as video instruction on intervention
steps, intranet resource instruction on implementation,
support for implementation and monitoring step completion
[e.g. Smartphone app with instructions and timer].)

Participatory interdisciplinary training
(This includes opportunities for observation and practice in
simulation exercises.)

Implementation Qutcomes

Adoption of the intervention
(Adoption describes the uptake
and utilization of the
intervention.)
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Implementation Resources

Clinical support resources
(Including workplace
reminders about the
intervention, visual prompts
[e.g. poster, flowchart],
intervention checklist [e.g.
pocket reference card] or
electronic practice guideline
for completion of each step)

Dissemination of performance
data and case specific feedback
(Includes daily
implementation rates,
comparison of current
performance with target,

patient outcome data, analysis

of variation in intervention
use, high-performers'

characteristics of practice [e.g.

Positive Deviance Approach],
care case summary,
compliments or pointers on
how to maintain compliance,
follow-up information on the
patient's subsequent clinical
course)

Contextual Conditions

Busy work environment

(A busy work environment is a clinical setting that includes
one with a patient population where highly acute patients
are frequently encountered, a setting with high degree of
patient flow, competing demands for clinician time and
attention and regular operational change.)

Cooperative PDSA problem solving

(Include problem identification, root cause analysis,
planning, implementing revisions and evaluation for
change.)

Implementation Qutcomes

Fidelity to the intervention
(Fidelity describes the adherence
to and, integrity and quality of
the intervention.)
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Appendix D
Table D.1 Interview propositions

Acceptability
An evidence-based sepsis screening protocol is satisfactory when it is introduced into a complex work environment because it
creates a perception that coordination of care is simplified.
An evidence-based sepsis screening protocol is satisfactory when clinicians collaboratively adapt it for local use because it creates
a:

e belief that it is valid

e Dbelief that it benefits patients and clinicians, and

e a perception that there is improved communication amongst clinicians.
An evidence-based sepsis screening protocol is satisfactory when the implementation activities focus on the clinician’s capacity,
opportunity and motivation to change behaviour because it creates a belief that there is a problem to solve and that there is a
common goal to achieve.
Inhibited Acceptability
An evidence-based sepsis screening protocol is not satisfactory when introduced into a heavy workload because it creates a
perception that there is limited capacity to use it and that it is not aligned with the daily workflow.
An evidence-based sepsis screening protocol is not satisfactory when it is standardized across all areas because it creates:

e aperception that it is a threat to professional identity

e differing beliefs about treatment, and

e discourages skill development in identifying and treating sepsis.
An evidence-based sepsis screening protocol is not satisfactory when it is not collaboratively adapted for local use because it
causes confusion in decision making when clinicians move between different areas.
An evidence-based sepsis screening protocol is not satisfactory when it is introduced into a context where there is no purposeful
support of staff when they commit errors in practice because it causes embarrassed.
Feasibility
A sepsis screening protocol is useable and suitable when it is implemented by an interdisciplinary team who evaluates the protocol
against the current state of identifying and treating sepsis because it creates a perception that it is practical and realistic.
A sepsis screening protocol is useable and suitable when it is implemented by an interdisciplinary team that includes hospital
administrator participation and investment because it creates a perception that there is sustained support for using and evaluating
the protocol.
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A sepsis screening protocol is useable and suitable when data collection and analysis expertise is used in a trial implementation
because it creates a perception of ownership of the protocol.
Adoption
A sepsis screening protocol is used when there is education and clinical support resources conducted through participatory
interdisciplinary training because it creates:
e abelief in the importance of the outcomes when using it
e aperception of legitimate authority to use it, and
e confidence in critical thinking and decision making.
Fidelity
Adherence to the integrity and quality of a sepsis screening protocol occurs when a defined implementation strategy is used in a
non-hierarchical clinical team structure because it creates a:
perception of clear roles amongst clinicians
a feeling of being valued
a sense of trust in the knowledge and expertise of other clinicians
a sense of individual professional honesty, integrity and fallibility, and
a sense of empowerment to hole peers accountable.
Adherence to the integrity and quality of a sepsis screening protocol occurs when there is disseminated performance data and
feedback used by local teams in cooperative PDSA problem solving because it creates:
e arealized need to change habits
e amotivation to perform the requisite behaviours of the protocol, and
e trust that the data reflects reality.
Inhibited Fidelity
Adhering to the integrity and quality of a sepsis screening protocol is prevented when it is implemented without a strategy in the
context of uncoordinated clinician practice because it creates a feeling of disempowerment and being unvalued.
Adhering to the integrity and quality of a sepsis screening protocol is prevented when it is implemented without a strategy as part
of a rapid change process because it creates a lack of trust and faith in the implementation process and the clinicians involved.



Figure D.1 Interview graphics
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Table E.1 RRR reference characteristics

Appendix E

Citation Setting Study Design Summary of key findings Use in synthesis
Bahtsevani, C., Willman, A., Sweden Qualitative using e Implementation is a continuous  Explanatory
Stoltz, P., & Ostman, M. (2010). questionnaire and process involving all staff accounts
Experiences of the Multiple interviews with members in creating realistic
implementation of clinical clinical multiple health and sustainable routines
practice guidelines - interviews areas professions * Successtul implementation
with nurse managers and nurses in comes from guldgllnes that
. o meet the expectation of better
hospital care. Scandinavian .
) ) and safer patient care, and that
Journal of Caring Sciences, 24(3), increase knowledge and
S514-522. confidence amongst staff
e Compliance comes from
involving all staff and
following up with feedback
¢ Evaluation demonstrates

importance of applying the

guideline and to balance

priorities
Bjurling-Sjoberg, P., Wadensten, = Sweden Exploratory design e Implementation of pathways Explanatory
B., Poder, U., Nordgren, L., & with sequential mixed should involve a process to accounts
Jansson, 1. (2015). Factors ICU methods realize usefulness and create

affecting the implementation
process of clinical pathways: a
mixed method study within the
context of Swedish intensive care.
Journal of Evaluation in Clinical
Practice, 21(2), 255-261.

new habits, and include
enthusiasm, support and time
Enablers include bottom-up
initiatives, interprofessional
groups, and smaller clinical
areas
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Citation

Study Design

Summary of key findings

Use in synthesis

Campbell, H., Hotchkiss, R.,
Bradshaw, N., & Porteous, M.

(1998). Integrated care pathways.

British Medical Journal,
316(7125), 133+,

Damiani, E., Donati, A., Serafini,

G., Rinaldi, L., Adrario, E.,

Pelaia, P., . . . Girardis, M. (2015).

Effect of performance
improvement programs on
compliance with sepsis bundles

and mortality: a systematic review
and meta-analysis of observational

studies. PLOS One, 10(5), 1-24.

Discussion paper

Systematic review and
meta-analysis

Barriers include inadequate
electronic health records,
insufficient support and time
constraints

Pathways facilitate introduction
of guidelines

Improve multidisciplinary
communication and care
planning

Decrease practice variation
Achieve and exceed quality
standards

n = 50 observational studies
high inconsistency in the
characteristics of performance
improvement programs across
studies

programs associated with
increased compliance with
complete 6-hour bundle, 24-
hour bundle, and reduced
mortality in patients with
sepsis, severe sepsis, and septic
shock

Greatest compliance and
survival benefit with
educational programs and
process changes

Explanatory
accounts

Consolidated
accounts
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Citation Setting Study Design

Summary of key findings Use in synthesis

Dodek, P., Cahill, N. E., & Canada Narrative review
Heyland, D. K. (2010). The
relationship between Critical care

organizational culture and
implementation of clinical practice
guidelines: A narrative review.
Journal of Parenteral and Enteral
Nutrition, 34(6), 669-674.

e The greater the severity of the
patient, the greater the
compliance

e Adherence to guideline Explanatory
recommendations comes from  accounts
leadership support,
interprofessional collaboration,
shared beliefs about the utility
of guidelines

e Professional performance and
patient outcomes come from the
revision of professional roles,
interdisciplinary teams,
integrated care delivery,
computer systems and
continuous quality
improvement
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Citation Setting Study Design Summary of key findings Use in synthesis
Ishii, L. E. (2013). Closing the United Discussion paper e Implementation strategies need  Explanatory
clinical gap: Translating best States to include leadership accounts
practice knowledge to commitment, education plans,

performance with guidelines systems plans and alignment of
implementation. Otolaryngology - Incentives

Head and Neck Surgery (United

States), 148(6), 898-901

Jones, A. E., Shapiro, N. I., & United Discussion paper e Barriers to implementation of Explanatory
Roshon, M. (2007). Implementing  States early goal-directed therapy: accounts
Early Goal-directed Therapy in the o Differences in area function

Emergency Setting: The Multicenter and stafﬁng, and need for

Challenges and Experiences of urban adaptation

Translating Research Innovations  tertiary care © Relup Fanc‘e to change

into Clinical Reality in Academic  — ED, ICU requiring intensive

and Community Settings.

Academic Emergency Medicine,
14(11), 1072-1078.

education and revisiting
o The availability of new

equipment and training
o Time and resources for

quality improvement

e FEnablers:

o Implementation team of
champions to drive culture
change

o Organized approach

Upfront training

o Ongoing tracking and
troubleshooting

O
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Citation Setting Study Design Summary of key findings Use in synthesis
Kirk, J. W., Sivertsen, D. M., Denmark Qualitative using e Discovered 2 different cultures  Explanatory
Petersen, J., Nilsen, P., & interviews and TDF in the ED based on professional accounts
Petersen, H. V. (2016). Barriers ED with multiple health role and identity, actions and
and facilitators for implementing a professions sense making
new screening tool in an e These cultqres effected how a
emergency department: A new screening tool was

o . perceived in terms of enablers
qualitative study applying the and barriers for adoption
Theoretical Domains Framework.
Journal of Clinical Nursing,
25(19-20), 2786-2797.
MacRedmond, R., Hollohan, K., Canada Effectiveness study e Improvements in average time  Explanatory
Stenstrom, R., Nebre, R., Jaswal, to early goal-directed therapy accounts
D., & Dodek, P. (2010). Tertiary and resuscitation goals
Introduction of a comprehensive ~ care — ED, ¢ Improvements were sustained
management protocol for severe ICU after 16 months

sepsis is associated with sustained
improvements in timeliness of
care and survival. Quality and
Safety in Health Care, 19(5), e46.
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Citation Setting Study Design Summary of key findings Use in synthesis
McGoldrick, E. L., Crawford, T.,  Australia Qualitative using e 7 perceived enabling TDF Explanatory
Brown, J. A., Groom, K. M., & and New semi-structured domains accounts
Crowther, C. A. (2016). Zealand interviews and TDF 5 perceived barrier TDF
Identifying the barriers and domains
enablers in the implementation of 3 domains differentiating health
the New Zealand and Australian professional groups
Antenatal Corticosteroid Clinical 3 domam§ relajung to
Practice Guidelines. BMC Health orgamza‘uon Fhfferences
Services Research, 16(1), 1-14. Salient domams suggest‘ ways

to enhance implementation and

understand how changes are

made effective
Michie, S., Stralen, M. M. v., & n/a Framework 19 frameworks were identified =~ CMO synthesis
West, R. (2011). The behaviour evaluation, corresponding to 9 intervention

change wheel: a new method for
characterizing and designing
behaviour change interventions.
Implementation Science, 6(42), 1-
11.

development and
testing

functions

New framework centered
around 3-factor behaviour
system that informs 9
intervention functions, which in
turn informs 7 policy categories
to enable the interventions to
occur

Reliably used to characterize
behaviour change in two
applied examples
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Citation Setting Study Design Summary of key findings Use in synthesis
Proctor, E., Silmere, H., United Discussion paper e Proposed a taxonomy of CMO
Raghavan, R., Hovmand, P., States implementation outcomes with  construction
Aarons, G., Bunger, A, . .. definitions

Hensley, M. (2011). Outcomes for Separated implementation

implementation research: outcomes from service system

conceptual distinctions, and clinical treatment

measurement challenges, and outcomes.

research agenda. Adm Policy Ment

Health, 38, 65-76.

Saldana, L. (2014). The stages of =~ United Protocol Intent is to develop a way to CMO
implementation completion for States measure implementation construction
evidenced-based practice: protocol processes using the Stages of

for a mixed methods study. Implementation Completion

Implementation Science, 9(43), 1-

11.

Shapiro, N. 1., Howell, M. D., United Prospective, Protocol patients received Explanatory
Talmor, D., Lahey, D., Ngo, L., States interventional cohort earlier antibiotics, more IV accounts
Buras, J., . . . Lisbon, A. (2006). with historical control fluids, more vasoactive

Implementation and outcomes of ~ Urban group medications in the first 6 hrs.

the Multiple Urgent Sepsis tertiary care

Therapies (MUST) protocol. —ED, ICU

Critical Care Medicine, 34(4),
1025-1032.
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Citation Setting Study Design Summary of key findings Use in synthesis
Steinmo, S., Fuller, C., Stone, S., UK Qualitative — e 19 behaviour change techniques Consolidated
& Michie, S. (2015). observation, document were identified that made up the accounts
Characterizing an implementation analysis, interviews intervention
intervention in terms of behaviour * Demonstrated how variety of
change techniques and theory: the information sources and tools
'Sepsis Six' clinical care bundle. can be used to deterrpme the
Implementation Science, 10(111). Comem and .mfechanlsms: of

’ action of existing behaviour

change interventions

Steinmo, S., Michie, S., Fuller, C., UK Qualitative using e Identified 5 themes in line with ~ Consolidated
Stanley, S., Stapleton, C., & interviews and Delphi TDF domains influencing accounts

Stone, S. (2016). Bridging the gap
between pragmatic intervention
design and theory: using
behavioural science tools to
modify an existing quality
improvement programme to
implement "Sepsis Six".
Implementation Science, 11(14).

exercise

implementation
e Modified the intervention of
interest to include new
behaviour change techniques
e Demonstrated compatibility
with PDSA quality
improvement
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Citation Setting Study Design Summary of key findings Use in synthesis
Tarrant, C., O'Donnell, B., Martin, UK Qualitative e Implementation strategies that Consolidated
G., Bion, J., Hunter, A., & ethnography promote reliable use focused on  accounts
Rooney, K. D. (2016). A complex education, engaging and
endeavour: an ethnographic study motivating staff, pToviding
of the implementation of the prompts for behaviour
Sepsis Six clinical care bundle. * Revealed the 'complex1t}‘/
Implementation Science, 11(149) inherent Wlthlp complgtmg the
’ ’ 6 tasks of the intervention
I-11. which included many more
interdependent tasks requiring
prioritization and scheduling
e The increased complexity
resulted in coordination
problems and operational
failures
Verdu, A., Maestre, A., Lopez, P., Spain Care pathway design e Multidisciplinary team Explanatory
Gil, V., Martin-Hidalgo, A., & and controlled non- development of a DVT clinical  accounts

Castano, J. A. (2009). Clinical
pathways as a healthcare tool:
design, implementation and
assessment of a clinical pathways
for lower-extremity deep venous
thrombosis. Qual Saf Health Care,
18, 314-320.

randomized cohort

pathway

Reduction in mean length of
stay and stay related hospital
costs
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Table F.1 EA table

Appendix F

Reference EA EA Comments Reviewer
ID code

01 Verdu et al 2009 001 if there is a clinical pathway then there is the defined optimal 02
sequence, duration, and responsibility degree of interventions of
doctors, nurses, and other health professionals

01 002 1if there is a clinical pathway then there can be minimal delay, 02
improved resource management, and maximal quality of care

01 003 if there are multidisciplinary teams made of local staff then a 02
clinical pathway can be developed

01 004 if there is a clinical pathway then there is a shorter hospital stay 02

01 005 if there is avoidable variation (lack of ordering diagnostic tests, 02
lack of vital signs monitoring, lack in specific nursing skills) then
there is variation in the use of the clinical pathway

01 006 if there is a clinical pathway then there is a decreased rate of 02
adverse events

01 007 1if there is a high degree of implementation then there is 02
guaranteed reliable results about the effects

01 008 if there is a large degree of variation in satisfaction survey 02

questions then there is a low degree of reported satisfaction
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Reference EA EA Comments Reviewer
ID code

01 009 if satisfaction questionnaires are not given to or collected from 02
patients then there is a low response rate

01 010 if there is variation in the degree of severity or complexity of a 02
patient, new diagnostic or therapeutic techniques, or
organizational changes then the length of hospital stay can be
influenced

01 011 If there are new technologies and available information in an 02
institution, then the implementation of a clinical pathway needs to
be specific to that institution

01 012 If clinical pathways are implemented for DVT, then length of stay 01
will decrease

01 013 if professionals improve coordination by defining interventions 01
and responsibilities, then the pathway implementation will
improve

01 014 If the CP is based on best evidence, then the pathway 01
implementation will improve

01 015 Ifthe CP is based on an established institutional commitment of 01
care, then pathway implementation will improve

01 016 If patient/families are informed about daily expectations, PI will 01
improve

01 017 If physicians are provided a powerful educational tool to outline 01
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Reference EA EA Comments Reviewer
ID code

treatment plan and decision-making process, PI will improve

01 018 If the recording of medical history is simplified and systematized 01
in CP documents, then CI will improve

01 019 Ifthere is a lack of teamwork and continuous improvement 01
culture, CI will be reduced

01 020 If pathway has not been developed in rigorous and reproducible 01
ways, then CI will be reduced

01 021 Ifthere is reluctance to change among professionals, then CI will 01
be reduced

01 022 If CP variances exist between the performed and the planned, then 01
problems arise in patient care

01 023 If analyses of variances are detected early and their causes 01
assessed, then solutions can be found

01 024 If clinicians and policymakers have a philosophy of collaboration, 01
the use of CPs will be advanced

02 Bjurling-Sjober 025 If clinical pathways are utilized in the context of ICUs then there 02

etal 2015

is improved quality of care, increased adherence to best-practice
guidelines, decreased time with mechanical ventilation, decreased
length of ICU stay, and reduced hospital costs



43!

Reference EA EA Comments Reviewer
ID code

02 026 If there was a wish to improve and assure quality of care, then 02
there were motives for implementing CPs

02 027 If there is a wish to facilitate of improve documentation, then 02
there were motives for implementing CPs

02 028 If there are enthusiastic staff inspired by previous CP experience 02
or education (bottom up) then there was initiative to implement
CPs

02 029 If there are local interprofessional project groups made up of 02
active local staff including physicians, then there is successful
implementation of CPs

02 030 Ifthere is early involvement by clinical staff beyond the project 02
group then there is assured quality and legitimacy of the CPs,
successful implementation and strengthened sustainability

02 031 If'there is capability to search for evidence as well as previous CP 02
experience, then there is facilitated implementation

02 032 If'there is a lack of knowledge and experience, then there is a 02
complicated implementation process and decreased quality of the
CPs

02 033 If there are enthusiastic and supportive individuals in the project 02
group, then there is improved implementation

02 034 If there is cohesive and regularly allotted time, then there is 02
improved efficiency in developing CPs

02 035 Ifthere is allotted time then there is the enabling of structured and 02
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Reference EA EA Comments Reviewer
ID code

pedagogic education of staff, follow-up, evaluation, and renewal
of CPs

02 036 Ifthere is a lack of manager and physician support, then there is 02
undermined legitimacy of the CPs

02 037 If there are demonstrated effects of CPs and an interest at a 02
national level, then there is motivation among managers to
support

02 038 If a targeted patient population has infrequent diagnoses or 02
treatment regimens, then CPs are more utilized

02 039 If a CP has daily relevance, then it facilitates its use 02

02 040 If there is a comprehensible and familiar format and terminology, 02
then there is facilitated acceptance

02 041 If there is mandatory formal interprofessional training customize 02
to the level of knowledge among staff, then there is a benefit for
implementation

02 042 If there is brief multifaceted and repeated information in as many 02
forums as possible then there is facilitated implementation

02 043 If there is specific timing of CP implementation, then there is less 02
of a burden of excessive information

02 044 If there is practical support, enforcement guidelines, quick 02

reference guides and an easily available knowledge base then
there is facilitated implementation
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Reference EA EA Comments Reviewer
ID code

02 045 If there are repeated reminders, then CPs are incorporated in the 02
daily habits of nurses

02 046 If there is regular feedback and evaluation, then there is benefit to 02
implementation

02 047 Ifa CP is introduced on a trial basis and evaluated for advantages 02
and disadvantages, then there is less resistance to CP introduction

02 048 If staff realize the benefit and aims of CPs, then change in 02
adopting CPs can be achieved

02 049 If the steps to be followed of a CP were defined, there was a 02
feeling of safe in the knowledge that the patients’ care was quality
controlled, help staying abreast through the knowledge base,
improved efficiency and easier documentation then there were
motivation to use the CPs

02 050 If staff are aware of a problem or a need for new knowledge, then 02
there is successful implementation

02 051 If implementation of CPs is successful, then future CP 02
implementation is easier

02 052 If there are individuals or groups that realize the usefulness of CPs 02
and are enthusiastic enough to initiate implementation then the
process continues as project groups, managers and staff also
realize the usefulness of CPs and over time the habits of using
CPs is created

02 053 If those involved realized the usefulness of CPs and managers 02

realized the usefulness of time allotted for the implementation,



Sel

Reference EA EA Comments Reviewer
ID code
then enthusiasm and support emerged
02 054 If CPs are user-friendly and have perceived benefits for staff and 02
patients then staff realize the usefulness of CPs
02 055 If an implementation strategy is multifaceted then it is more 02
successful
02 056 If there is insufficient EHR, complex patient populations, and 02
large staff then implementation is more complicated
02 057 If habits are created, with the aid of enthusiasm, support and time, 01
then successful implementation can occur
02 058 If EHRs systems are insufficient, insufficient support and lack of 01
time, barriers to implementation will occur
03 Kirk et al 2016 059 If there are insufficient resources, a lack of understanding about Theoretical 02
the distinction between screening and assessment tools, and domains
perceptions of screening tools as superficial and poorly adapted to  framework - Cane
the local context then there are barriers to the implementation of 2012
screening tools Mazza et al 2013
Murphy et al 2014
Tavender et al
2014
French et al 2012
03 060 If there is a local staff culture focused on patient flow, then 02

screening tools that do not support flow are not successfully
implemented
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Reference

EA
ID

EA

Comments Reviewer
code

03

03

03

03

03

03

03

03

03

061

062

063

064

065

066

067

068

069

If there is the belief that the use of a screening tool doesn’t benefit
daily work, then staff do not view it as being part of their daily
routines

If staff perceive that a tool is superficial relative to their expertise
in an area, then they can be ambiguous about whether
implementation of the tool would support their professional
identity and role

If a group of specialized staff feel that they had a reputation in the
organization as being loyal, dedicated and enthusiastic in relation
to new projects then implementation of the tool would support
their professional identity

If staff considered the use of a particular screening task as within
their core role (professional boundaries) then they would expect
that implementation would be successful

If staff considered a tool to simple or superficial to their roles,
then they wouldn’t adopt it

If staff believe that using the tool would result in less time for
what they perceive is more urgent or essential work, then there
would be a barrier to implementation

If a manager assists in the prioritization of tasks including
screening, then there would more successful implementation

If staff perceive that a tool would threaten their pride and joy in
their role then they would not adopt it

If a tool is agreeable to professional roles and identity, then it

02

02

02

02

02

02

02

02

02
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Reference EA EA Comments Reviewer
ID code

makes sense to staff

03 070 Ifatool is perceived to improve communication, then staff are 02
more open to the idea of using the tool

03 071 If there is evidence that a tool adds value, then staff are more 02
included to use it

03 072 If atool can be shown to provide staff with new information on 02
their patients then they are more inclined to view it favourably.

03 073 If the tool is identified as a priority by managers, then staff would 02
be more supportive of it if it were to take more time from other
tasks

03 074 If a screening tools is perceived as complicated, then staff believe 02
additional staffing resources are required for successful
implementation

03 075 If a screening tool is not perceived as comprehensive and as a 02
support to their professional responsibilities, then there is a barrier
to implementation

03 076 If a screening tool creates a workflow that is contrary to the 02
normal priorities or inhibits achieving the goals of those priorities,
then there is a barrier to implementation

03 077 If different groups intended to use the same tool attach different 02
meanings and sense to the tool, then there is the potential barrier
to implementation

03 078 Ifis not aligned with groups’ culture, autonomy and professional 02
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Reference EA EA Comments Reviewer
ID code

identity then they might perceive their everyday practices be
threatened thus they set-up boundaries to secure their work
practices

03 079 If nurses feel instrument use would not be part of their daily 01
routine, then they would not use it

03 080 If nurses feel instrument use would not be important, then they 01
would not use it

03 081 If instrument use does not fit with professional identity and role, 01
then they would not use it (e.g. too superficial for use as ‘expert’)

03 082 If instrument use fits with self-perception/reputation of loyal, 01
dedicated, enthusiastic, then they would use it

03 083 If instrument use does not match perception of competency, then 01
they would not use it

03 084 If instrument is perceived as too time consuming, then they will 01
not use it

03 085 If the instrument is perceived to facilitate or improve 01
communication, then it was perceived as usable

03 086 If resources are dedicated to implementation (staff), then it will 01
occur

03 087 If leadership demanded its use and indicated which tasks not to 01

prioritize, then instrument would be implemented
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Reference

EA
ID

EA

Comments

Reviewer
code

04 Turi and Von Ah
2013

04

04

04

05 Bahtsevani 2010

05

05

088

089

090

091

092

093

094

If there is a system for notifying ICU included in the sepsis
bundle, then there is an increased likelihood that the more
advanced monitoring will be done

If there is collaboration among departments, preplanning and
education of ED and ICU nursing staff then there is successful
implementation of SSC bundles.

If nursing staff are not educated in the presenting symptoms of
sepsis and the individual components of the SSC guidelines, then
initiation of the bundle is less likely due to the subtle
symptomatology of sepsis

If there is training of nursing staff, SSC guidelines will be
followed more thoroughly

If CPGs are evidence-based, function to reduce the complexity of
decision making, reflect current standards and require few new
skills then they are more likely adhered to

If a CPG is produced within a structured program, then they are
more frequently of higher quality

If there is concern about the risk of having too many CPGs
resulting in the perceived risk of stagnated individual critical
thinking, reduced independence and a false sense of security then
implementation is less likely

A theoretical
conceptual
framework to
enable the
implementation of
evidence-based
practice, focusing
on the complex

02

02

02

01

02

02

02
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Reference

EA
ID

EA

Comments

Reviewer
code

05

05

05

05

05

05

095

096

097

098

099

100

If the prevailing perception is that a particular CPG benefits the
patients and is useful in giving support and guidance to staff, then
it will contribute to a climate of receptiveness to change

If there is a receptiveness to change then it is expected that use of
a CPG will bring about better and safer patient care and staff
confidence

If there is an awareness of a need to prevent the forgetting of
important tasks and supporting work that is less familiar to
providers, then there is motivation to use CPGs and ensure patient
safety

If there is concern about unclear routines or external demands,
then CPGs can function is an opportunity for a knowledge
utilization strategy to keep up-to-date with research and care
development

If the need for CPGs originates from a bottom-up identification of
problems from providers, then implementation is more
straightforward

If there are facilitators and a working team of experts within
different professions, then there can be enthusiasm for
implementation

interplay of
elements as
evidence, context
and facilitation,
does exist -
reference 14

02

02

02

02

02

02
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Reference EA EA Comments Reviewer
ID code

05 101 If there is adjusting CPGs to local conditions, preparing a 02
documentation system, reminders and arrangements for evaluation
then preparation and adjustment for implementation can be done

05 102 If CPGs are based on research or authoritative sources then there 02
is enhanced willingness to use the guideline, more so for
physicians than nurses

05 103 If a CPG clearly outline what one is supposed to do, or not do, 02
including visual references then there is the perception that it is
easy to understand and follow

05 104 If there is a perception that a CPG is useful and beneficial for the 02
patients then a positive attitude is promoted among staff and
implementation can progress more independently

05 105 If the manager is part of the working team that drives the 02
implementation, then the process is considered to be more
important

05 106 If there is physician participation, then there is increased 02
willingness of staff to use the CPG

05 107 If there are follow up and feedback strategies such as reminders, 02
evaluations and continuous updating of the CPG then CPGs are
better promoted, and use ensured.

05 108 If staff are united, enthusiastic, and worked together strategically 02
then the changes needed for implementation took place

05 109 If there is divergence, even unavoidable, and uncertainty of the 02

application of CPGs (difference recommendations for similar
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Reference

EA
ID

EA Comments

Reviewer
code

05

05

05

05

05

05

05

110

111

112

113

114

115

116

CPGs) then there can be confusion in utilizing CPGs

If there is the creation of useful contacts across boundaries of
practice, collaborative knowledge development, consensus among
staff and support from experts then there is inspired confidence in
the implementation of CPGs.

If there is a functional computerized documentation system, then
there is constant application of CPGs and increased awareness of
the most recent revisions

If there is supervision through informal discussions or structure
and rigorous planned evaluations (audits and indicators) then there
is greater compliance and demonstrated importance of the
application thus motivation to perform

If staff participate in the evaluation, then they become aware and
gain insight into the situation and feel that they can influence the
quality of care

If there is increased knowledge among staff then patients receive
more rapid attention and better information, which strengthens
their ability to cope and reduce the risk of complications during
their hospital stay

If there are CPGs then staff develop their critical thinking
focusing on knowledge based on facts and the possibility of
performing care activities based on research

If there is an implemented CPG then staff are reassured that their
actions were appropriate

02

02

02

02

02

02

02
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Reference EA EA Comments Reviewer
ID code

05 117 If staff are familiar with a CPG then they have a positive attitude 02
towards it and other CPGs, try to act in line with its
recommendations, and exhibit a willingness to share the
knowledge gained with others

05 118 If CPG implementation is continuous with reliable and tenable 01
routines that involve all staff members, then implementation is
successful
(Figure 1)

05 119 If CPG implementation occurs, the proper motives for initiating 01
and using CPGs have been elicited (Figure 1)

05 120 If CPG implementation involves the expectation to lead to better =~ Expectation of 01
and safer patient care better/safer patient

care (mechanism)

05 121 If CPG are implemented, then knowledge and confidence are Outcome 01
increased among staff

05 122 If staff receive continuous feedback, then CPG implementation is 01
increased

05 123 If CPG is evaluated, then nurses can see the importance of the 01
results

06 Dodek 2010 124 If there is high quality of evidence to develop guidelines; Organizational 02

credibility of the professional group that developed the guidelines;
practicality and feasibility of the recommendations; strategies
used to assist in implementation; financial implications of
implementing or not implementing; and contextual factors
including patient, provider and organization characteristics then

culture - “the
invisible force
behind the
tangibles and
observables in any
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Reference EA EA Comments Reviewer
ID code
there can be successful implementation organization, a
social energy that
moves people to
act. Culture is to an
organization what
personality is to the
individual— a
hidden, yet
unifying theme that
provides meaning,
direction, and
mobilization.”
reference 6
06 125 If there is an organizational culture that conveys beliefs, values, 02
and norms suggesting group members are respected and fairly
treated then there is greater influence on specific attitudes and
behaviours.
06 126 If an organization has a questioning culture then it encourages Reference 11, 12 02
staff and managers to question evidence base for important
decisions, encourage participation in research and education, and
analyze results of strategic and operational decisions.
06 127 1If there is the perception that appropriate checkpoints and 02
deadlines are established when major changes are implemented,
then there is knowledge of CPG
06 128 If there is consistent participation by providers in activities to 02

improve quality of care, then there is adherence to CPGs
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Reference

EA
ID

EA

Comments

Reviewer
code

06

06

06

06

06

06

129

130

131

132

133

134

If there is performance feedback and shared beliefs/attitudes about
the role of guidelines amongst leaders, managers, and providers
then there is an organizational culture that supports CPG
implementation

If there is a shared organizational clinical goal, visible
management support to enable a practice, fostering of innovation
and flexibility in implementing protocols, uncompromising
clinical leaders, collaborative interdisciplinary teams, data
feedback to monitor progress, and an organizational culture that
fostered persistence then there is an organizational culture that
supports CPG implementation

If the organizational culture includes non-blaming approach to
identifying problems and a shared vision of the goals of a
program, then it supports CPG implementations

If leadership strategies include facilitating staff to use CPGs,
creating a positive milieu of best practices, and influencing
organizational structures and processes to ensure education,
monitor outcomes, and support clinical champions then there is
organizational support for CPG implementation

If there is an established interdisciplinary team, leadership
support, collaborative decision making, a patient-centered
approach, mentorship, group learning, respect for expertise of
each team member, a readiness to embrace change, informal, open
communication, and a positive work environment then there is
successful adherence to CPGs

If there is not a supportive organizational culture for CPGs then a

Framework for
understanding
guideline
adherence in the
ICU - reference 40

02

02

02

02

02

02
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Reference EA EA Comments Reviewer
ID code

revision of professional roles, interdisciplinary teams, integrated
care services (e.g., care pathways, protocols), knowledge
management (e.g., computer systems), and quality management
(e.g., continuous quality improvement, supportive leadership) can
lead to a changed culture

06 135 If there is an established multidisciplinary team, then there is 01
greater adherence to the CPG

06 136 If there is support of leadership support, then there is greater 01
adherence to the CPG

06 137 If there is collaborative decision making, then there is greater 01
adherence to the CPG

06 138 If there is a patient-centered approach, then there is greater 01
adherence to the CPG

06 139 If there is formal / informal mentorship, then there is greater 01
adherence to the CPG

06 140 If there is group learning, then there is greater adherence to the 01
CPG

06 141 If there is respect for expertise of each ICU team member, then 01
there is greater adherence to the CPG

06 142 If there is an attitude of innovation: embracing change, then there 01
is greater adherence to the CPG

06 143 If there is informal, open communication, then there is greater 01

adherence to the CPG
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ID

EA

Comments Reviewer
code

06

07 Ishii 2013

07

07

07

07

07

07

07

144

145

146

147

148

149

150

151

152

If there is a positive work environment, then there is greater
adherence to the CPG

If there is leadership commitment to provide resources for
guideline planning, education, system participation and incentives
then there can be implementation of guidelines

If, for physicians, there is dissemination through multiple
approaches (grand-round lectures, peer-to-peer consultation, print
and online materials, and physician champions) of guideline
information then there is improved implementation

If there are predetermined metrics for effectiveness and
adherence, then reliable data governance and management enable
ongoing monitoring and feedback

If there is reliable monitoring and feedback, then providers will be
able to review their performance on a regular basis

If providers are able to compare their performance with local or
national peers, then there can be greater adherence to achieving
outcome measures

If there is the empowerment of stakeholders through active
engagement in the decision-making processes, then there is
greater ownership and a sense of loyalty

If there is an incentive model for recruiting physician champions
and provider participation, then this will encourage participation
in these activities

If a CPG is to be implemented, then commitment of the leadership

01

02

02

02

02

02

02

02

01
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Reference EA EA Comments Reviewer
ID code

needs to occur

07 153 Ifa CPG is to be implemented, an education plan for providers 01
must also be implemented

07 154 If a CPG is to be implemented, a systems plan must be 01
implemented

07 155 Ifa CPG is to be implemented, an incentive plan must exist 01

07 156 Ifa CPG is to be implemented, then adequate resources must be 01
allocated to support staff/provider time for planning, education,
analytics

08 Jiwaji 2014 157 1If there are perceptions that protocols cannot be adopted because 02
of competing workload demands, inadequate/unavailable
equipment, insufficient number of staff or insufficiently trained
staff then aspects of protocol care are not completed, and protocol
targets are not met (poor compliance)

08 158 If there are inadequate numbers or availability of appropriately 01
trained staff and high staff workload, then barriers to guideline
implementation occur

09 Jones 2007 159 If in the pre-implementation phase an interdisciplinary team can SSC guidelines did 02

identify concerns about a protocol, then an action plan can be not address the

developed to proactively address the issues ability to translate
the protocol use
from research
driven to
operational driven



ov1

Reference

EA
ID
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09

09

09

09

09

09

09

09

160

161

162

163

164

165

166

167

If there is an organized approach pre-implementation then there
can be the development of a handbook outlining rationale and
approach of the protocol, summary guides, advertising
informative summaries, and nursing flow sheet

If there is early and active efforts from a multidisciplinary team
then there can be thorough and complete penetration of the
protocol into routine practice

If there is specific and agreed upon protocol criteria, then there is
less duplication of diagnostic assessments by multiple services
(i.e. ED and ICU when admission for severe sepsis will be ICU)

If there is communication about specific cases to the provider
(email care case summary, compliments or pointers on how to
maintain compliance, follow-up information on the patient’s
subsequent clinical course) then there is a level of accountability
and surveillance established to maintain the protocol in everyday
work flow

If there is protocol agreement by all the physicians of the targeted
services, then there are less barriers to implementation

If there is targeted separate and shared education on the protocol
specifics and the rationale for physicians and nurses, then there
are less barriers to implementation

If there is reluctance on the part of physicians to adapt to changes
specific to an EGDT protocol, then there is a barrier to the
protocol being implemented

If there is intensive education and continued meetings regarding

02

02

02

02

02

02

02

02
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ID code
the protocol amongst physicians, then there is less of a barrier to
protocol implementation
09 168 If there is not adequate time and resources for a structure quality =~ Reference 14 may 02
improvement approach to EGDT then there is not adoption of a be useful to include
protocol into routine practice
09 169 If there is an implantation team of champions then there can be 02
culture change, an organized approach, upfront training, and
ongoing efforts to track and troubleshoot
09 170 If the EGDT protocol is adapted to specific institutions, then itis  Speaks to the need 01
more likely to be implemented to consider
individual
institutional
context
09 171 If the protocol requires extensive education and continued 01
meetings, then staff may be reluctance to adapt
09 172 If new equipment and training is required, then protocol is less 01
likely to be adapted
09 173 If time and resources do not exist (especially in community 01
settings) to implement structured QA, then protocol is less likely
to be adapted
10 MacRedmond 174 If there is mandatory and paid education including theoretical 02
2010 lecture, early recognition, introduction of algorithm, followed by

practical instruction and demonstration and buddied in ICU then
there is improved identification of septic patients
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10 175 If introduction is done through PDSA cycles and using a pilot 02
study, then EGDT was initiated more promptly and resuscitation
goals met more quickly

10 176 If a simple algorithm is created and awareness is raised through 02
extensive education, then there is clinically significant
improvements in survival from sepsis

10 177 If there is positive feedback to staff on the implementation, then 02
there is more enthusiasm for adoption of change

10 178 If there is enthusiasm for adoption of change then there is 02
improved compliance with the protocol

10 179 If there is a collaborative model for EGDT between ED and ICU 02
teams then the ED staff were empowered in the diagnosis and
early management of severe sepsis

10 180 If there is a collaborative model developed for EGDT then 02
resistance can be overcome

10 181 If nurses are educated, then they will improve in the identification 01
of septic patients

10 182 If staff know the time-critical nature of sepsis treatment, then 01
implementation is more likely to occur

10 183 If there is a collaborative model, then resistance to the delay in 01
transfer of patients will be less

10 184 If invasive haemodynamic monitoring is introduced, then protocol 01

will be followed
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Reference EA EA Comments Reviewer
ID code
11 McGoldrick 185 If there 1s a belief that the clinical intervention will ensure References 1-3, 7, 02
2016 optimum care of the patient, then implementation will be enabled 8 worth
(TDF belief and consequences) considering

11

11

11

11

11

11

11

186

187

188

189

190

191

192

If the administration of the intervention is routine practice and
improves outcomes, then implementation will be enabled (TDF
belief and consequences)

If the evidence that supports, the intervention is strong then
implementation will be enabled (TDF knowledge)

If there is discussion of the intervention with the patient by the
interdisciplinary team then administration of the intervention is
facilitated (TDF social influences)

If administration of the intervention is a social norm then
implementation will be enabled (TDF social influences)

If an intervention is readily available and easy to administer, then
implementation is enabled (TDF environmental context and
resources)

If adherence and use of clinical practice guidelines is part of the
organizational culture, then implementation is enabled (TDF
environmental context and resources)

If intervention use is directed by senior health professionals then
implementation is enabled (TDF belief about capabilities)

Use of Theoretical
Domains
Framework (8)

02

02

02

02

02

02

02
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Reference

EA
ID

EA

Comments Reviewer
code

11

11

11

11

11

11

11

11

11

193

194

195

196

197

198

199

200

201

If use of clinical practice guidelines helps to standardize practice
and ensure consistency, then implementation is enabled (TDF
social professional role and identity)

If a new guideline will facilitate decision making, then
implementation is facilitated (TDF social professional role and
identity)

If the guideline is actively disseminated in a manageable format
and include education and implementation resources, then
implementation is facilitated (TDF behavioural regulation)

If there is uncertainty around the use of guidelines and practice
doesn’t necessarily reflect the evidence, then there is a barrier to
implementation (TDF belief about consequences)

If the use of an intervention is known to be beneficial but concern
exists around potential adverse effects, then there is a barrier to
implementation (TDF belief about consequences)

If the knowledge on the evidence related to the guideline is
limited, then there is a barrier to implementation (TDF
knowledge)

If the evidence that supports, the guideline is conflicting then
there is a barrier to implementation (TDF knowledge)

If there is a need to clarify the evidence regarding an guideline in
specific populations then there is a barrier to implementation
(TDF knowledge)

If there is confusion in the nature, timing, and course of treatment

02

02

02

02

02

02

02

02

02
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Reference

EA
ID

EA Comments

Reviewer
code

11

11

11

11

11

11

11

11

202

203

204

205

206

207

208

209

then there is a barrier to implementation (TDF knowledge)

If practitioner’s understanding of an intervention primarily comes
from what they witness in clinical practice, then there is a barrier
to implementation (TDF knowledge)

If there is a lack of consistency and difference of opinion on what
is viewed as correct practice, then there is a barrier to
implementation (TDF social influences)

If there are competing tasks and time constraints, then there is
constraint on using the intervention (TDF environment context
and resources)

If there is ease of access, readability and implementation
tools/education then guideline use is encouraged (TDF
environment context and resources)

If clinical judgement supersedes decision making using clinical
practice guidelines, then there is a barrier to implementation (TDF
social professional role and identity)

If there are different beliefs between health professionals on the
evidence supporting a guideline then there is a barrier to
implementation (TDF belief about consequences)

If professionals have positive beliefs about the clinical outcomes
of the CPG, then implementation will increase

If there is strong evidence for the administration for the use of the  They also
CPQG, then the CP will be implemented recognize research

gaps

02

02

02

02

02

02

01

01
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Reference EA EA Comments Reviewer
ID code
11 210 If'there is facilitated discussion with the team and patient, then 01
CPG are more likely to occur
11 211 If the substance of the CPG is readily available and easy to 01
administer, then implementation is more likely
11 212 If adherence/use of CPG is part of organizational culture, then 01
implementation is more likely
11 Not sure how to 01
EA “belief about
capabilities”
11 213 If CPG are perceived to assist standardization and consistency in ~ Part of social 01
practice, then they are more likely to be implemented professional role
and identity
11 214 If CPG are perceived to assist decision-making in practice, then 01
they are more likely to be implemented
11 215 If CPG are actively disseminated in a manageable format which 01
includes education and implementation resources, then they are
more likely to be implemented
11 216 If beliefs about consequences of CPG results are equivocal, then 01
there is less likelihood they will be administered
11 217 If CPG evidence is limited, conflicting, comes solely from 01
individual clinical practice unclear in specific populations, then
implementation is less likely
11 218 If opinion on CPG vary or are inconsistent, then implementation 01
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Reference EA EA Comments Reviewer
ID code

is less likely

11 219 If'time and task constraints exist, then implementation is less 01
likely

11 220 If CPG access, readability, and implementation tools are high, 01
then implementation is more likely

11 221 If CPG access, readability, and implementation tools are low, then 01
implementation is less likely

11 222 If CPG is based in good evidence, then my use of it is more likely 01

11 223 If my social professional identity is strong, then my clinical 01
judgement may supersede the CPG

12 Shapiro 2006 224 If there is a formalized patient identification program, consistent 02
early provider notification, standardized order set, and systematic
check to ensure administration of timely antibiotics then there is
more rapid delivery and improved selection of antibiotics and
decreased risk of mortality

12 225 [If there is increased awareness of sepsis by physicians and nurses, 02
then there is greater attention paid to septic patients and increased
therapy delivery

12 226 If there are differing opinions and ongoing debate regarding ideal, 02
controversial, and scientifically sound treatments then there are
influences on protocol adherence and effectiveness

12 227 1If traditional educational and process-change techniques are used, Test of ‘real-world’ 01

then a sepsis treatment pathway can be implemented pathway
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Reference EA EA Comments Reviewer
ID code
implementation

13 Campbell 1998 228 [If there is high interest about an important area of practice, then 02
an integrated care pathway can be developed

13 229 [If there is support for a clinical pathway among local health staff, 02
then an integrated care pathway can be developed

13 230 If a multidisciplinary group compare current practice with 02
established clinical guidelines, then an integrated care pathway
can be developed

13 231 If professionals are reluctant to change, CPG are less likely to be 01
implemented

13 232 If'there is lack of suitable evidence for CPG, it is less likely to be 01
implemented

13 233 Ifthere are obstructive interpersonal politics, then CPG less likely 01
to be implemented

13 234 If there is inadequate time to develop CPG locally, then it’s less 01
likely to be implemented

13 235 If the environment doesn’t credit quality improvements, then CPG 01
less likely to be implemented

13 236 If there is adequate leadership (well informed and of high 01
standing) coordinating the planning of initiative, then CPG more
likely to be implemented

14 Mikkelsen 2010 237 [If there is physician dissatisfaction with prescribed early goal- 02

directed therapy service, then there is less compliance over time
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Reference EA EA Comments Reviewer
ID code

14 238 [If there is the perception amongst physicians that consultation 02
with specialized services supporting EGDT is not necessary over
time, then there is less compliance over time

14 239 Ifthere is inertia with historical physician practice, then there is 02
less adherence to EGDT protocols

14 240 Ifthere is less disease severity among potentially eligible patients 02
then there can be less timely decision to apply EGDT

14 241 If patients are female, have less severe disease, EGDT is less Patient level 01
likely to be implemented barriers

14 242 If physician is female, then EGDT is less likely to be implemented Physician level 01

barrier
14 243 If Severe Sepsis Service is not activated, EGDT is less likely to be Organizational 01

implemented level barrier
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Appendix G

Table G.1 CA table

EA CA CAID  Mechanism TDF construct  Implementation
ID theme effect
092  The characteristic of being evidence-based leads to CA023  Decision making Reinforcement +
reduce complexity in decision making, increases Skill
adherence to practice that reflects current standards and development
lessens the burden of having to acquire new skills
214 Perceptions that an intervention requires few new skills CA024  Willingness to Social support +
092  while being evidence-based leads to a willingness to share
117  share the knowledge gained with others, which results in
successful implementation.
124 Inclusion of high-quality evidence in intervention CA025  Willing to use Stability of +
102 development; credibility of the professional group that intentions
187  developed the guidelines; practicality and feasibility of
014  the recommendations; strategies used to assist in
implementation; financial implications of implementing
or not implementing; and patient and provider
contextual factors leads to an enhanced willingness to
use the invention, which benefits implementation
117  Familiarity with a type of intervention leads to a positive CA026 Stability of +
attitude towards it and other similar interventions, a intentions

willingness to try and act in line with recommendations,
and a willingness to share the knowledge gained with
others, which results in successful implementation.
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EA CA CAID  Mechanism TDF construct Implementation
ID theme effect
050  Staff perceptions that an intervention addresses the need CA007  Motivation Stages of change +
070  to improve communication, prevent the forgetting of
097  important tasks, ensure patient safety and support work
086  that is less familiar leads to motivation to use the
085 intervention, which results in successful

implementation.
050  Staff perceptions that an intervention addresses the need CA007  Motivation Stages of change +
070  to improve communication, prevent the forgetting of
097  important tasks, ensure patient safety and support work
085  that is less familiar leads to motivation to use the

intervention, which results in successful

implementation.
048  Interventions that are seen as user-friendly and that CAO001  Understanding Procedural +
054  benefit staff and patients leads to an understanding of knowledge

the aims of the intervention and the realized usefulness,

which results in the adoption of the intervention.
101 A clearly outlined intervention that can be adjusted to CAO005  Understanding Beliefs +
103 local conditions leads to the perception that the

intervention is easy to understand and follow, which

benefits implementation
193  Interventions that help to standardize practice and ensure CA020  Decision making Decision making +
194  consistency lead to facilitated decision making, which

facilitates successful implementation
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EA CA CAID  Mechanism TDF construct Implementation
ID theme effect
204  Staff perceptions that an intervention is overly time CAO008  Judgement Goal priority -
066  consuming or less urgent or essential than other Barriers
076  competing workload demands leads to the judgement
084  that it is contrary to the normal workflow priorities and

inhibits achieving the goals of those priorities, which

results in unsuccessful implementation.
062  The perception that an intervention is too simple or CAO016  Professional Social/profession -
065  superficial relative to professional expertise or that it identity al role and
068 threatens the pride and joy in a role leads to ambiguity identity
081  asto whether the intervention would support a
083  professional identity and role, which inhibits

implementation.
201  Confusion or a difference of opinion between CA019  Confusion Knowledge -
203  professionals about the nature, timing, and course of
207  treatment for an intervention inhibits implementation
099  Interventions based on bottom-up identification of CA036  Action plan Action planning +
159  problems or concerns from interdisciplinary team

providers leads to action planning to address the issues,

which benefits implementation
110  The creation of useful contacts across boundaries of CAO035  Confidence Optimism +

practice, collaborative knowledge development,
consensus among staff and support from experts leads to
inspired confidence in an intervention, which benefits
implementation
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EA CA CAID  Mechanism TDF construct Implementation
ID theme effect
124 Inclusion of high-quality evidence in intervention CA025  Willing to use Stability of +
102 development; credibility of the professional group that intentions
187  developed the guidelines; practicality and feasibility of
014  the recommendations; strategies used to assist in
implementation; financial implications of implementing
or not implementing; and patient and provider
contextual factors leads to an enhanced willingness to
use the invention, which benefits implementation
059 A lack of understanding about the purpose of an CA002  Understanding Procedural -
intervention and perceptions that an intervention is knowledge
poorly adapted to the local context then implementation
is inhibited.
168  Adequate time and resources for a structure quality CA032  Adoption Stages of change +
improvement approach to introducing an intervention
leads to adoption of the intervention into routine practice
123 Evaluation using predetermined metrics for CAO014  Positive belief Outcome +
147  effectiveness and adherence, and ongoing monitoring expectancies
and feedback lead to nurses seeing the importance of the
intervention
019 A lack of manager and physician support for teamwork  CA029  Legitimacy Organizational -
036  and continuous improvement culture leads to culture/climate
undermined legitimacy of an intervention, inhibiting Leadership

implementation
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EA
ID

CA

CAID

Mechanism
theme

TDF construct

Implementation
effect

078

094

013

052
053

150
030

047

An intervention is perceived to be maligned with a
groups’ culture, autonomy and professional identity
leads to the perception that everyday practices are
threatened and the establishment of boundaries to secure
their work practices

Concern about the risk of having too many standardized
interventions leads to the perception that there is a risk
of stagnated individual critical thinking, reduced
independence and a false sense of security, which results
in inhibited implementation

Defining intervention responsibilities leads to improved
coordination amongst health care professionals, which
benefits implementation

Individuals or groups that realize the usefulness of an
intervention and participate in initiating implementation
leads to enthusiasm and support for the intervention
amongst other managers and staff, which results in the
habit of using the intervention.

Active engagement by stakeholders through early
involvement in the decision-making process leads to
assured quality, legitimacy, empowerment, greater
ownership, and a sense of loyalty, which benefits
implementation and strengthened sustainability.

Introduction of an intervention on a trial basis and
evaluated for advantages and disadvantages leads to less
resistance, benefiting implementation

CA030

CA031

CA038

CA009

CA041

CA040

Perceived
threat/risk

Perceived
threat/risk

Collaboration/co
ordination

Enthusiasm

Users

Resistance

Organizational
culture/climate
Leadership

Decision making

Group norms

Positive/negative
effect

Professional
identity

Breaking habit
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EA CA CAID  Mechanism TDF construct Implementation
ID theme
048  Interventions that are seen as user-friendly and that CAO001  Understanding Procedural
054  benefit staff and patients leads to an understanding of knowledge

the aims of the intervention and the realized usefulness,

which results in the adoption of the intervention.
176  Extensive education of an intervention leads to greater CA004  Understanding Knowledge of
225  awareness of the target condition and patient population task environment
115  and the development of fact-based critical thinking and Skills

evidence-based practice development
208  Positive beliefs about the clinical outcomes related toan CAO012  Positive belief Outcome

intervention results in successful implementation. expectancies
109  Divergence in practice from the outlined intervention CA018  Confusion Barriers

leads to confusion amongst others in how to apply the

intervention, which inhibits implementation
196  Uncertainty around the limitations of the evidence, the CA034  Uncertainty Procedural
217  applicability of the evidence for a specific population, knowledge
232 conflicting evidence, or the role of anecdotal evidence

from individual clinical practice and how the

intervention reflects the evidence inhibits

implementation
045  The incorporation of repeated reminders that are apart ~ CA027  Develop daily Breaking habit
057  of an intervention lead to the development of daily habits
079  habits among staff, which results in successful

implementation
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EA CA CAID  Mechanism TDF construct Implementation
ID theme effect
050  Staff perceptions that an intervention addresses the need CA006  Motivation Stages of change +
070  to improve communication, prevent the forgetting of
097  important tasks, ensure patient safety and support work
085  that is less familiar leads to motivation to use the
intervention, which results in successful
implementation.
130  An organizational culture that includes visible CA028  Enabling Organizational +
management support and data feedback to monitor culture/climate
progress leads to enabled practice, which benefits
implementation
177  Positive feedback to staff on the progress of CAO011  Enthusiasm Positive/negative +
178  implementation leads to enthusiasm for the adoption of effect
change, which benefits implementation
023  Early detection, cause assessment and analyses of CA022  Decision making Ability +
variation in intervention use leads to problem solving,
benefiting implementation.
163  Communication about specific cases to providers (email CAO037  Accountability Professional role +
care case summary, compliments or pointers on how to Breaking habit

maintain compliance, follow-up information on the
patient’s subsequent clinical course) leads to
accountability amongst practitioners and maintained use
in everyday work flow, which benefits implementation
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Table H.1 Draft program theory

Appendix H

CAID Additional Resource (mechanism) Context Reasoning (mechanism) Outcome
reference

CAO001 Tarrantet Integrated evidence- Busy work environment Enhanced end-user decision  Acceptability of the

CAO005 al., 2016 based practice making self-efficacy intervention

CA007 (A busy work environment

CA020 is a clinical setting that (Including the perception of  (Acceptability

CA023 includes one with a patient reduced complexity and encompasses the

CA024 population where highly reinforced comfort in satisfaction with

CA025 acute patients are decision making; the various aspects of

CA026 frequently encountered, a  perception that the the clinical

setting with high degree of
patient flow, competing
demands for clinician time
and attention and regular

operational change.)

Collaborative adaptation
of the intervention for

local use

(Collaborative adaptation
includes interdisciplinary
engagement of clinicians
in adaptation [e.g. protocol

development] and

intervention provides new
patient information to
support less familiar work)

Belief that the intervention is
valid for the setting, easy to
understand and easy to use

Belief in the purpose and
benefit for end-users and
patients in using the
intervention

intervention
[including content,
complexity of use,
comfort in the
purpose, delivery in
the clinical setting,
and credibility])
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CAID Additional Resource (mechanism) Context Reasoning (mechanism) Outcome
reference
changing responsibility for Perceived credibility of the
initiating and completing  local intervention
care activities to others in  development group
order to meet targets [e.g.
from physicians to Perception of improved
nurses].) communication amongst
end-users
Perception of decreased
coordination complexity and
task interdependence in
providing patient care
Targeted behaviour Perception that intractable
change difficulties in clinical
practice become possible to
(Includes the use of address
supportive interventions Belief that an intervention
that are designed to appropriately addresses the
change behaviors need
necessary to support a
change in clinical practice
[e.g. use of the Behaviour
Change Wheel].)
CA008 Integrated evidence- Busy work environment Perception that the Inhibited
CAO016 based practice intervention is misaligned acceptability of the
CA019 (A busy work environment with everyday practices intervention

is a clinical setting that
includes one with a patient
population where highly

(less urgency than other
work, contrary to normal

(Failure to reach
satisfaction with
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CAID Additional Resource (mechanism)
reference

Context

Reasoning (mechanism)

Outcome

acute patients are
frequently encountered, a
setting with high degree of
patient flow, competing
demands for clinician time
and attention and regular
operational change.)
Intervention
standardization

(Includes the
standardization of an
intervention across
boundaries of practice and
local areas within an
organization.)

Non-collaborative
adaptation of the
intervention for local use

(Multiple local adaptations
of the same intervention

workflow priorities and
inhibits achieving the goals
of those priorities)

Belief that there are
differences about the nature,
timing and course of
treatment within an
intervention

Perceived threat to
professional culture, identity
and autonomy

Belief that clinical decision
making is made overly
simple discouraging the
development of skills,
abilities and independence

Confusion in decision
making

(consistency in choosing
between alternative actions)

one or more of the
various aspects of
the intervention.)
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CAID Additional Resource (mechanism) Context Reasoning (mechanism) Outcome
reference

within the same

organization.)
CA002 Tarrantet Interdisciplinary Evaluation against current ~ End-user perception that the  Feasibility to adopt
CAO014 al., 2016 implementation team state intervention the intervention
CA025 recommendations are
CA032 (Includes engaging (Includes evaluating how  practical and realistic (Feasibility
CAO035 clinicians, facilitators the intervention might describes the utility,
CA036 and experts from across  affect clinician current suitability and

boundaries of practice to
participate in
implementation.)

state workflow through
activities, such as process
mapping, and identifying
failures and operational
weakness in delivery care;
analysis of predetermined
performance
goals/metrics.)
Awareness of the
implementation strategy

(Includes dedicated time
and resources for all stages

Perception that the
introduction of the
intervention will not be
disruptive

trialability of the
intervention.)
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CAID Additional Resource (mechanism) Context Reasoning (mechanism) Outcome
reference
of implementation; a Belief that there is consensus
theory and evidence-based and collaboration amongst
implementation approach) end-users across boundaries
of practice
Trial implementation Active stakeholder Confidence in the
engagement intervention
(Involves inclusion in the
evaluation of the )
Perceived end-user sense of
outcomes, advantages and : .
disadvantages of the trial.) assured quality, legltlmacy,'
empowerment and ownership
CAO001 Steinmo et Education on the aims of Broadly accessible Perceived clarity in Adoption of the
CA004 al., 2015 the clinical intervention  information understanding the purpose intervention
CA009 and the benefit for the end-
CAO012 (Includes instruction on  (Includes such activities as  users and patients (Adoption describes
CA038 how to use the video instruction on Positive belief about the the uptake and
CA040 intervention and when to  intervention steps, intranet  jmportance of the clinical utilization of the
CA041 implement, information  resource instruction on intervention.)

about health
consequences [e.g. the
story told of a patient
that died from sepsis],
severity and
susceptibility of sepsis,

implementation, support
for implementation and
monitoring step
completion [e.g.
Smartphone app with
instructions and timer].)

outcomes
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CAID Additional Resource (mechanism) Context Reasoning (mechanism) Outcome
reference
and evidence for the Participatory Confidence in critical
efficacy of the sepsis interdisciplinary training thinking about the target
intervention for condition and patient
improving patient (This includes population and how/when to
outcomes.) opportunities for apply the intervention
observgtion and practice in End-user perception of
simulation exercises.) o\ .
legitimate authority to use
clinical discretion in
commencing initiation of the
intervention
CA003 Steinmo et Clinical support Busy work environment Perception that end-users are  Fidelity to the
CA006 al., 2015 resources enabled to refine skills, intervention
CAO011 (A busy work environment abilities and independence to
CA022 Tarrantet (Including workplace is a clinical setting that form new habits (Fidelity describes
CA027 al., 2016 reminders about the includes one with a patient the adherence to
CA028 intervention, visual population where highly and, integrity and
CA037 prompts [e.g. poster, acute patients are quality of the

flowchart], intervention
checklist [e.g. pocket
reference card] or
electronic practice
guideline for completion
of each step)

frequently encountered, a
setting with high degree of
patient flow, competing
demands for clinician time
and attention and regular
operational change.)
Cooperative PDSA
problem solving

End-user realization of the
need to change habits

intervention.)
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CAID Additional
reference

Resource (mechanism)

Context

Reasoning (mechanism) Outcome

Dissemination of
performance data and
case specific feedback

(Includes daily
implementation rates,
comparison of current
performance with target,
patient outcome data,
analysis of variation in
intervention use, high-
performers'
characteristics of
practice [e.g. Positive
Deviance Approach],
care case summary,
compliments or pointers
on how to maintain
compliance, follow-up
information on the
patient's subsequent
clinical course)

(Include problem
identification, root cause
analysis, planning,
implementing revisions
and evaluation for
change.)

Motivation to consciously
decide to perform the
requisite behaviours as
outlined in the intervention

Persuasion to develop a
sense of professional
accountability



Table 1.1 Focus group data

Appendix I

FGR Quote (transcript line Synthesis proposition R,C,M, O Confirm, Supporting details
ID number) refute, refine
FGROI e 5o, I think the most n/a Fidelity - Refine — but in order to have a
important outcome as an, priority outcome priority sustained, good outcome,
as a, as the absolute end outcome there needs to be
goal, um, is at the apex reproducibility and
would be the fidelity repeatability, reliability in
(FGT75) our system. And that
speaks to that fidelity
(FG78)
is a measurement of
reliability and of success
_ of your process, your
3 process change actually,
probably, the process, the
process change (FGS85)
process whereby we can
demonstrate that one of
two options is, is better
than the other (FG104)
FGR0O2 e using that old tipping n/a Accessibility, Refine — Pick an interim analysis
point theory, you need, feasibility, outcome priority time (FG600)
and push, and push, and adoption -
push, and push until you relevant
get enough momentum intermediate
that it becomes self-
outcomes

sustaining. And, maybe
part of this fidelity is, is
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FGR
ID

Quote (transcript line
number)

Synthesis proposition

R,C,M, O

Confirm,
refute, refine

Supporting details

FGRO3

that we looked at
fidelity, or we’ve
contemplated that
fidelity as a marker of
success, in my mind
anyway, yet we looked
too quickly. And, we
haven’t looked at those
other markers, (flipping
paper) the preceding
four, three, three maybe,
the acceptability of the
model, the feasibility of
its continued progress,
and then adoption
(FG401).

... maybe we did the
fidelity testing a little
too soon (FG414).

... we’re not even sure
that the adoption was a
significant volume
...(FG425).

... but talking to this
fidelity, maybe the
measure changes over
time (FG299).

we all tend to be data
driven (FG100)

if you, if you can’t sell
me on a data point then I

dissemination of performance
data and feedback >
cooperative PDSA problem
solving - Belief in the value

Mechanism —
belief in the
value of data

Refine —
mechanism



SLI

FGR
ID

Quote (transcript line
number)

Synthesis proposition

R,C,M, O

Confirm, Supporting details

refute, refine

FGRO04

FGROS5

believe I am doing good
or you believe I’'m doing
poorly (FG101)

e Because we have to see
value in what we’re
doing. And, all
disciplines have to see
value in what they’re
doing (FG117)

e s the process that’s been
adopted as a PDSA
idea... is that has a
change in process brought
about positive change, is
it a positive change that’s
come about (FG106)

e is the change in process,
that we’ve observed,
valuable, and if not or
detrimental we have to
change the process; if it is
valuable then it’s a
positive feedback loop
(FG108)

we have empathy with these

patients. That’s our, and that

is our accountability.

Because of our empathy, our

alignment with these

patient’s outcomes, we don’t

of data informed practice >
fidelity

dissemination of performance
data and feedback -
cooperative PDSA problem
solving - Belief in the value
of PDSA problem solving >
fidelity

dissemination of performance
data and feedback -
cooperative PDSA problem
solving = empathy with
patients > fidelity

informed
practice

Mechanism —
belief in the
value of PDSA
problem
solving

Mechanism —
empathy with
patients

Refine -
mechanism

Refine — new
mechanism
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FGR Quote (transcript line Synthesis proposition R,C,M, O Confirm, Supporting details
ID number) refute, refine

do, we don’t repeat the harm

cycle, potential harm cycle,

again (FG344)

FGRO6 if you use sepsis as an dissemination of performance = Mechanism — Refine — new
example... it’s an easy why  data and feedback - change mechanisms
to ask because it makes cooperative PDSA problem persuasion to
everyone uncomfortable. solving - pride in providing develop
With sepsis you’re the worst  quality care = fidelity accountability
performer... that’s a very
easy, an easy question to ask. > clinical self-reflection >  Context —

And it makes everyone feel a  fidelity Positive
little twitchy because it’s an deviance
embarrassing place to be. —> sense of accountability >  approach

(FG149)

I mean when you make a
misstep clinically you feel
awful (FG268). The clinical
self-reflection bit (FG270).

So, how did somebody else
make it better. Why are we
higher than they are? What
are we doing right and what
are we wrong? And, then we
looked at are there wrongs
and tried to make them right
(FG127)

fidelity
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FGR

Quote (transcript line

ID number)

Synthesis proposition R,C,M, O

Confirm,
refute, refine

Supporting details

FGRO7 e

it [the clinical problem]
has to be significant in the
context of something else.
So, in the ICU it maybe
ventilator associated
pneumonias, which is not
valuable anywhere else...
And that, that’s a big
contextual why. And to
make each of those
working groups take
ownership or contemplate
ownership anyway.
(FG157)

the why [the clinical
problem] has to have
significance and the
significance is in the
context of where you are
and who you’re dealing
with (FG162)

... we didn’t give them
the appropriate, the
inappropriate care these
patients got, and also
allows us to go speak with
administration to, the
resource governors as it
were, to lend us a hand.
And it gives us that, that
power, that ability to go

Context — local
team PDSA

dissemination of performance
data and feedback - local
team cooperative PDSA
problem solving - perceived
ownership > fidelity

Refine - context

A PDSA process that
reflects dynamic needs
that a specific intervention
fits within, triggers
ownership
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FGR Quote (transcript line Synthesis proposition
ID number)

R,C,M, O

Confirm, Supporting details
refute, refine

and ask elsewhere
(FG340)

e if you can increase
awareness at the patient’s
bedside, um, you’re going
to get faster response and
improved outcomes
(FG725)

e 5o we had matrixes set up
and we actually chose
sepsis on [the unit]
(FG288)

FGRO8 e ...when I look at the Mechanism
implementation resources  dissemination of performance
there, dissemination of data and feedback >
performance data and cooperative PDSA problem
feedback, it seems like solving = trust the data

there should be something . .
almost before that, which reflects reality = fidelity

is the collection of the
appropriate
data...(FG360)

e ... we compared oranges
to apples (FG358).

e ...we’ve identified that
the coding is an
issue...(FG364)

FGR09 e You have to look at it Interdisciplinary teams
from a multidisciplinary
approach, right, to see the

Mechanism -
trust the data
reflects reality

Context

Refine — new
mechanism

Confirm -
context
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FGR Quote (transcript line Synthesis proposition R,C,M, O Confirm, Supporting details
ID number) refute, refine

why and how, and what

do we need to change to

make that why better

(FG123)

FGR10 e Time, what I meant by Trial implementation Context Confirm -
time, is um give the context
process time, give the
tool... time to mature
(FG133)

FGRI1 e The resources are big, Resources Resources and ~ Refine — added
whether it’s for data data collection and analysis mechanism resources and
collection or... tangibles expertise mechanism to
that you need... to prove feasibility
that [the clinical problem] Mechanism

in order to get those
things (FG167)

...you would collect data
and give me some data
(directed at one of the
other participants), I
would look at charts and
then try to find where our
problems really did lie,
ok. So, we had this delay
but really what did it
come down to. And, I
think it was that because
you are putting it into the
context of my unit right,
that unit and I’m talking
to the players, and I’'m

e Perception that a clinical
problem has been proven
e Belief in the significance

of the clinical problem
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FGR
ID

Quote (transcript line
number)

Synthesis proposition

R,C,M, O

Confirm, Supporting details
refute, refine

FGR12

talking to those clinicians
and what’s the stumbling
block...(FG367)

It [the clinical problem]
has to be so significant
that it appeals to, I don’t
know appeals is probably
a poor term, it, it’s
disconcerting to all
players (FG144)

And if we can influence
those other people in our
mix who are non-
clinicians but who govern
resource allocation for
instance say data
collection,... to get data
from... those other
resources that I have no
idea how to find, but I can
pick up a phone and ask
someone for help, and
they see the value in me
asking for help. (FG175)
it has to be feasible. It has
to be doable... So, you
can’t say I’m going to fix
sepsis and not have a plan
that is workable and
doable within that

Context
administration support

Mechanism
Perception of sustained
support and importance

Context

Confirm -
awareness of an
implementation
strategy

Refine — added
context to
interdisciplinary
implementation
team -
feasibility
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Quote (transcript line

ID number)

Synthesis proposition

R,C,M, O

Confirm,
refute, refine

Supporting details

FGRI13 e

FGR14 e

discipline. Right, so you
have to involve all
disciplines for the
feasibility of it (FG184)
So, that is bedside nursing
and the big why is do you
know your patient, and do
you know why they might
be at risk for sepsis, so
that would be my big
picture. So, then I think
some of this discussion is
all around different parts
of that, but that is the
most important.

So, the why I think comes
right down to where is the
patient and who’s looking
after the patient, and
who’s responsibility is to,
um, bring, ah doctor’s
attention to that patient...
So, where is the patient,
what’s wrong with the
patient, and how do we
get attention to the
patient. (FG190)

we need to have a
common understanding of
who is responsible for the
patient’s care, in terms of

Integrated evidence-based
practice = Targeted behavior
change - belief that there is
a clinical problem to solve

Mechanism
e Perception of clear
complimentary roles

e Feeling valued in their
role

e Trust between professions
in each other’s knowledge

and expertise

e Individual professional
honesty, integrity and
fallibility

e Sense of empowerment to

hold peers accountable

Context

Mechanism -
belief that there
is a clinical
problem to
solve

Refine — new
mechanism

Refine — new
contexts and
mechanisms r/t
fidelity

Refine — new
contexts and
mechanisms r/t
fidelity

Authority to make
decisions (formal) —
nurses’ medical directives
(FG507)

Authority to hold peers to
account (informal) —
nurses’ role as advocate
(FG484) - empowered to
be a patient advocate
(FG515)

Team structure and
function that



FGR Quote (transcript line
ID number)

R,C,M, O Confirm,

refute, refine

Synthesis proposition Supporting details

¢8l1

implementation of, of
overall care and who is
responsible for the daily
nursing of the patient.
Because those are two
different roles. And, on
the one hand if you deal
with the nursing staff first
I think we..., the nursing,
the nursing staff at the
bedside need to know that
they’re important, that
they’re invaluable, not
important they’re
invaluable to the care of
the patient and part of that
invaluable approach,
invaluableness, of their
care is recognizing, of
knowing their patient.
Knowing who they are,
what they’re at risk for,
and how to, how to, how
to... appreciate change in
clinical condition
(FG207)

the team has to work to
recognize the players on
the team and, you are
individuals but you play
on a team (FG221)

e Leveled authority
structure at the local level
—e.g. Accountable Care
Unit

e Formal system of
accountability (e.g.
organizational
expectations, physician
reporting structure)

operationalizes defined
roles and responsibilities

mechanism =
understanding across
professions about the
advocacy role and
perceptions of
responsibility and what
this means. i.e. when
nurses don’t feel they
know something
escalation driven by the
perceived need to
advocate is the logical
course of action. But this
might conflict with
physician perception of
problem-based escalation.

Perception for the need
and responsibility to
advocate being grey for
nurses as opposed to black
and white for physicians.
—> perception that in order
for timely/fast attention
docs perceive a need for
black and white, and
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FGR
ID

Quote (transcript line
number)

Synthesis proposition R,C,M, O

refute, refine

Supporting details

the nurse needs to know
that they have a role, a
sig, usually significant
role to play in that. And,
and part of it is effective
communication with the
staff doc who’s at arms-
length (FG223)

We have complimentary
roles rather than separate
roles. (FG255)

Got to lose the hierarchy
(FG6679)

more level system it
would get rid of some of
those inequities (FG692)
What I saw in ACU,
Accountable Care Units,
was how it’s supposed to
be. Nurses working with
physicians and them both,
pharmacy’s working with
the team to meet the
needs of the patients
(FG702)

If I don’t have authority
you can’t hold my feet to
the fire (FG450)

it’s a cultural thing. This
is the way we do business

nurses operate in a
perception of grey. Why
grey = workload,
experience, etc. (maybe)



121!

FGR
ID

Quote (transcript line
number)

Synthesis proposition

R,C,M, O

Confirm,
refute, refine

Supporting details

in our organization
period. And, and that
speaks to a much more
formal reporting structure
with accountabilities built
into it (FG464)

e ...someone governs your
privileging (FG522).

e [ happen to know a little
bit about organ donation,
more about sepsis. So,
people will tend to pay
attention and listen
(FG466)

e ...we are educated to be
critical but understand
there are people who,
you’re never going to
know it all, and there are
people who are always
going to be more
knowledge about you
about slices of medical
practice (FG527)

e ... we’ve come to realize
we’re never going to be
experts in everything
(FGS535).

I’d say that goes with
nursing too (FG540)
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FGR
ID

Quote (transcript line
number)

Synthesis proposition

R,C,M, O Confirm,

refute, refine

FGR15

FGR16

And, it’s hard to convince
all along the way but in
the end we all have to
think about where’s the
patient, what’s wrong
with the patient, how do
we get fast attention to the
patient. So, if we made
errors in the process, um,
and that isn’t the main
goal for everybody
involved, that’s the
problem I think (FG198)
patient care is the goal
and the fast response, if
and this has been my
belief all along not just
for sepsis, when you have
that working it’s gonna
impact patient care
across, not just sepsis
(FG230)

And then the forth bit is
how to communicate that
to the responsible
physician. And, then, the
other side of that equation
is the physician who
needs to be respectful of
the communication that’s
happened. And, the fact

Integrated evidence-based
practice = Targeted behavior
change - belief in a
common goal amongst
clinicians = Acceptability

Integrated evidence-based
practice = collaborative
adaptation of the intervention
for local use > perception of
improved communication >
acceptability

Refine — new
mechanism

Mechanism —
beliefin a
common goal
amongst
clinicians

Confirm -
mechanism

Mechanism —
perception of
improved
communication

Supporting details
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Quote (transcript line
number)

Synthesis proposition

R,C,M, O

Confirm,
refute, refine

Supporting details

FGR17 e

FGRI18 e

that someone is sensitive
enough to draw attention
to a patient who’s
declining and then having
an appropriate response in
terms of timing and
maybe antibiotics or you
know whatever that, in
the area of sepsis it will
be resuscitation and
antibiotics, and
assessment of the patient
(FG214)

... the need for change
then gives the motivation
to, to change our
behaviours be it review
the care that these patients
got...(FG339)

Right. And part of that
screening tool, part of the
most important part of
that for busy nurses that
have 12 patients on their,
on their slate and on their
load, is to know which
ones you would be more
worried about based on
their medical concurrent
conditions, why are they

Dissemination of performance
data and feedback -
Cooperative PDSA problem
solving = Realized need to
change - Fidelity

Integrated evidence-based
practice = heavy workload
—> acceptability

Integrated evidence-based
practice = heavy workload -
perception of limited
capacity to change -
inhibited acceptability

Mechanism —
realization of a
need to change

Change context
from ‘busy
work
environment’ to
‘heavy
workload’

Add inhibitory
mechanism

Confirm -
mechanism

Refine —
positive context
definition and
add inhibitory
mechanism

Mechanism or context
(linked to above) =
bedside nurses experience
simultaneous constant
flow of information about
the dynamic needs of
multiple patients, and that
complexity makes always
having the black and
white available when
concern is raised difficult.
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FGR Quote (transcript line Synthesis proposition R,C,M, O Confirm, Supporting details

ID number) refute, refine
in, what medications are Hence the tool helps to
they on (FG496) alleviate this (1/t
mechanism about
simplifying care
coordination complexity).
FGR19 e realize that you can learn  Education on the clinical Context Confirm - openness to learn from
from all sorts of people intervention = participatory context other professionals and
(FG555) interdisciplinary training others of the same
e It’severy oncofusisa profession with different
learner at some point and experience.
everyone is an expert at
some point. And the
cycles will change
(FG562)
FGR20 e There hasto be a Context Inhibited Refine — new Resource is the plan -
sustainability process and  Absence of an implementation fidelity inhibitory CMO  appropriate scaling,
I don’t think our region  plan (includes dedicated scoping and
has it (FG572) resources that allow for the appreciating/planning the
e That’s [unsustainable work to achieve intermediate complexity of the work
mtervenﬂqns] happ ened outcomes as well as fidelity
time and time again . . . .
(FG574) and ha.vmg ‘con31s‘Fent hospital Re§0urce -if wg were to
. administration actively re-implement this the
e Yah, I agree with you. .
Some of it speaks to the involved) group at the table would
planning though (FG586). have included
e We, first we went Mechanism administrators, who real,
into it pretty naive; I ~ Lack of trust/faith in who, who could hand out
went into it pretty continuing to get the funds (FG594)
naive for sure. necessary resources and they have access to

Because it seemed resources that they can
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FGR
ID

Quote (transcript line
number)

Synthesis proposition

R,C,M, O

Confirm,
refute, refine

Supporting details

such an easy
(FG588).

e The other plan, the
other problem with
our approach is that
we looked at, looked
at, we looked at it as
a short term, quick
turn-around fix goal
(FG592).

e And, I think at each
of those stages we
have, we have
barriers. Those
barriers are not just
clinicians. Those
barriers are
administrators, or
who, who have...
competing interests.

They’ve got a budget

to balance, they’ve

got no new resources

to give
you...(FG406)

e ... recognize that our

system is anything
but nimble (FG399).
e Did we get traction
and the
accountability? Do

support from hospital
administrators (FG582)
Belief that systematic change
can be achieved over short
periods

make available to us. And,
that starts with the data
side of the house,
analytical side of the
house, as well as the
clinical side of the house
(FG596).

I would argue if we did
this again I would have
bigger administrators,
powerful administrators at
the table, not so they
could override us as
clinicians but because we
could access their
influence to give us
resources (FG608).
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FGR
ID

Quote (transcript line
number)

Synthesis proposition

R,C,M, O

Confirm,
refute, refine

Supporting details

FGR21

docs feel it’s
important, or nurses?
Do we think it’s
important? In fact,
more importantly do
administrators think
it’s important?
(FG415)

And, and, and
unfortunately that is
an old model of care
which is, which is of
(unintelligible 22:38)
and I think we’ve
slowly moving our
culture through this
process and this is
where it takes time to
let the system roll
because there have to
be iterations and
some of those
iterations are going to
bring... they can
embarrass the doc
because you make,
and, none of us wants
to come to work and
do a bad job. So, you
stumble and go ah
jeez I should have

Context
Culture that does not support
engagement when errors occur

Mechanism
Embarrassment about practice

Inhibited
acceptability
(r/t integrated
evidence-based
practice)

Revised - new
inhibitory CMO
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FGR Quote (transcript line Synthesis proposition R,C,M, O Confirm, Supporting details
ID number) refute, refine
really dealt with that
one sooner. (FG242)
FGR22 e [ think this is Context Inhibited Revised — new
historically based, we  Uncoordinated or fidelity inhibitory CMO

tend to, we tend to
work in our silos.
Patients are not in,
they’re not allowed to
voice an opinion or
whatever, whatever
the cultural context is
and the families feel
that they’re not being
listened to or they
truly aren’t being
listened to. Nurses
don’t feel they’re
listened to (FG237)

disconnected clinical practice

Mechanism
Feeling disempowered and
unvalued
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Table J.1 Phase 1 program theory

Appendix J

Resources Context Reasoning (mechanism) Implementation Notes
(mechanism) Outcomes

Evidence-based Complex work Perceived simplified Acceptability of the

practice environment FGR18 coordination intervention

(A complex work
environment is a
clinical setting that
includes a patient
population where
highly acute patients
are frequently
encountered,
competing demands
for clinician time and
attention and regular
operational change.)
Collaborative
adaptation of the
intervention for local
use

(Collaborative
adaptation includes
interdisciplinary
engagement of clinicians
in adaptation [e.g.

(Perception of
simplified care
coordination includes
decreased complexity in
coordinating the
resource and personnel
involved in care and
task interdependence
between clinicians.)

Belief in intervention
validity

(Belief by clinicians that

the intervention is valid
for a particular setting
including that it is easy
to understand and easy
to use.)

(satisfaction with
various aspects of the
intervention [including
content, complexity,
comfort, delivery, and
credibility])
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Resources
(mechanism)

Context

Reasoning (mechanism) Implementation
Outcomes

Notes

protocol development]
and changing
responsibility for
initiating and completing
care activities to others
in order to meet targets
[e.g. from physicians to
nurses].)

Targeted behaviour
change

(Includes the use of
supportive strategies that
are derived through
active stakeholder
engagement that are
designed to change
behaviors necessary to
support a change in
clinical practice focusing
on an individual’s

Belief in patient and
clinician benefit
(Belief by clinicians in
the intended purpose of
the intervention and the
benefit for patients in
using the intervention.)

Perception of
improved
communication
(Perception that
communication amongst
clinicians is improved.)
FGR16

Belief that there is a
clinical problem to
solve

(Belief amongst
clinician stakeholders
that there is an
deficiency in care and
opportunity to improve
it.) FGR13

Belief in common goal
to address the problem
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Resources Context Reasoning (mechanism) Implementation Notes
(mechanism) Outcomes
capacity, opportunity (A shared belief
and motivation [e.g. use  amongst clinicians from
of the Behaviour Change different professions
Wheel].) that they are working
towards a commonly
identified goal
pertaining to the clinical
problem being
addressed.) FGR15
Evidence-based practice = Heavy workload Perceived Inhibited
FGR18 misalignment with acceptability of the
daily workflow intervention
(A heavy workload isa  (Perception that the

clinical setting that
includes highly acute
patients are frequently
encountered and a
setting with high degree
of patient flow.)

intervention is less
urgent than other work,
contrary to normal
workflow priorities and
inhibits achieving the
goals of those priorities)

Perception of limited
capacity

(Perception that
workload (competing
demands for time and
attention [for nurses the
nurse to patient ratio]
limit the ability to

(Failure to reach
satisfaction with one or
more of the various
aspects of the
intervention.)
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Resources Context Reasoning (mechanism) Implementation Notes
(mechanism) Outcomes
accept a new clinical
practice) FGR18
Intervention Differing beliefs about Discouragement to
standardization practice develop clinical skills
(Clinician belied that change from ‘belief in
(Includes the there are differences overly simple decision

standardization of an
intervention across
boundaries of practice
and local areas within an
organization.)

Non-collaborative
adaptation of the
intervention for local
use

about the nature, timing
and course of treatment
within an intervention)

Perceived threat to
professional culture,
identity and autonomy

Discouragement to
develop clinical skills
(Clinician belief that
their clinical decision
making is made overly
simple and discouraging
the development of
skills, abilities and
independence.)
Confused decision
making

(Inconsistency in
choosing between

making’ because the
decision making is too
general a reference to
clinical skills
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Resources Context Reasoning (mechanism) Implementation Notes
(mechanism) Outcomes

(Multiple local alternative actions when

adaptations of the same  faced with variations of

intervention within the the same type of

same organization.) intervention in different

clinical areas.)

Lack of support and Embarrassment in

purposeful engagement one’s own clinical

with clinicians when performance FGR21

clinical errors occur

FGR21
Interdisciplinary Evaluation against Perception that the Feasibility to adopt

implementation team
FGR09

(Includes engaging
clinicians, facilitators
and experts from
across boundaries of
practice to participate
in implementation.)

current state

(Includes evaluating
how the intervention
might affect clinician
current state workflow
through activities, such
as process mapping, and
identifying failures and
operational weakness in
delivery care [practice-
based evidence];
analysis of
predetermined
performance
goals/metrics.)

intervention is
practical and realistic
(The intervention
realistic for and can be
practically applied in the intervention)
local clinical context.)

the intervention

(the utility, suitability
and trialability of the
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Resources
(mechanism)

Context

Reasoning (mechanism) Implementation
Outcomes

Notes

Data collection and

analysis expertise
FGRI11

Administrator support
FGR12

(Includes the support by
hospital administration
through direct
participation and
committed investment in
the resources clinicians
require for
implementation.)

Trial implementation
FGR10

Perception of sustained
support and
importance

FGR12

(Perception that the time
and resources for
implementation will be
viewed and important
enough to continue
beyond initial
implementation.)
Perceived clinician
ownership of the
intervention

(Clinician perception of
ownership includes the
perception that a clinical
problem has been
proven and belief in the
significant of that
problem.)
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Resources Context Reasoning (mechanism) Implementation Notes

(mechanism) Outcomes

Education on the aims of  Participatory Belief in outcome Adoption of the Self-efficacy in decision

the clinical intervention  interdisciplinary importance intervention making comes from

and clinical support training FGR19 (Clinician belief that the combined per'celvec'i '

resources (This includes intervention results in (the uptake and self-efficacy in decision

opportunities for clinically important utilization of the m?ﬂ.{mg (mechamsm

. . . . . initially aligned with

(Education includes observation and practice  outcomes.) intervention) o .

acceptability) with

instruction on how to
use the intervention
and when to
implement, information
about health
consequences [e.g. the
story told of a patient
that died from sepsis],
severity and
susceptibility of sepsis,
and evidence for the
efficacy of the sepsis
intervention for
improving patient
outcomes.)

(Support resources
includes workplace
reminders about the
intervention, visual
prompts [e.g. poster,
flowchart], intervention

in simulation exercises.)

Broadly accessible
information

(Includes such activities
as video instruction on
intervention steps,
intranet resource
instruction on
implementation, support
for implementation and
monitoring step
completion [e.g.
Smartphone app with
instructions and timer].)

Perception of
legitimate authority
(Clinician perception
that they are free to use
their clinical discretion
in commencing
initiation of the
intervention.)

Self-efficacy in
decision making
(Clinician perception of
reduced complexity in
decision making to
support less familiar
work and confidence in
their clinical thinking
about the target
condition, patient
population and

confidence in critical
thinking because both
were describing similar
phenomenon that were
ultimately better
aligned with education
on the intervention
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Resources Context Reasoning (mechanism) Implementation Notes
(mechanism) Outcomes
checklist [e.g. pocket how/when to apply the
reference card] or intervention.)
electronic practice
guideline for
completion of each
step)
Implementation strategy =~ Non-hierarchical Perception of clear Fidelity to the
clinical team structure complimentary roles intervention

(dedicated time and
resources for all stages
of implementation;
theoretical and
evidence-based
implementation
approach)

FGR14

(e.g. Accountable Care
Unit)

(This includes a team
with clear roles and
responsibilities,
expectations and
accountabilities, and
physician reporting
structure)

FGR14

(Authority to make
decisions (formal) —
nurses’ medical
directives)

Feeling valued in roles
FGR14

understanding across
professions about the
advocacy role and
perceptions of
responsibility and what
this means. i.e. when
nurses don’t feel they
know something
escalation driven by the
perceived need to

(the adherence,
integrity and quality of
the intervention)
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Resources
(mechanism)

Context

Reasoning (mechanism) Implementation
Outcomes

Notes

advocate is the logical
course of action. But
this might conflict with
physician perception of
problem-based
escalation.

Trust in professional
knowledge and
expertise FGR14
Perception for the need
and responsibility to
advocate being grey for
nurses as opposed to
black and white for
physicians. =
perception that in order
for timely/fast attention
docs perceive a need for
black and white, and
nurses operate in a
perception of grey. Why
grey = workload,
experience, etc. (maybe)

Individual professional
honesty, integrity, and
fallibility FGR14
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Resources
(mechanism)

Context

Reasoning (mechanism) Implementation

Outcomes

Notes

Dissemination of
performance data and
case specific feedback

(Includes daily
implementation rates,
comparison of current
performance with
target, patient outcome
data, analysis of
variation in
intervention use, high-
performers'
characteristics of
practice [e.g. Positive
Deviance Approach],
care case summary,
compliments or
pointers on how to
maintain compliance,
follow-up information
on the patient's
subsequent clinical
course)

Local team cooperative
PDSA problem solving
FGRO07

(Include problem
identification, root cause
analysis, planning,
implementing revisions
and evaluation for
change.)

Incorporate = Active
stakeholder engagement

(Involves inclusion in
the evaluation of the
outcomes, advantages
and disadvantages of the
trial.)

Empowerment to hold
peers accountable
FGR14

Realized need to
change FGR17
(Clinicians realizing
there is a clinical
rationale to change their
habits.)

Clinical self-reflection
FGRO06

Motivation to perform
behaviours

(The motivation for
clinicians to consciously
decide to perform the
requisite behaviours as
outlined in the
intervention.)

Sense of accountability
FGRO06

Empathy with patients
FGRO5

Pride in providing
quality care FGR05
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Resources
(mechanism)

Context

Reasoning (mechanism) Implementation Notes

Outcomes

Absent implementation
strategy FGR20

(includes dedicated
resources that allow for
the work to achieve
intermediate outcomes
as well as fidelity and
having consistent
hospital administration
actively involved)

Rapid change driven
implementation
process FGR20

Uncoordinated clinical
practice in silos FGR22

(practitioners working in
silos)

Trust that data reflects
reality FGRO0S8
(Includes trust in the
reliability and validity
of the data, value of
PDSA problem solving
FGR04 and data
informed practice
FGRO03

Lack of trust/faith in
process and people
FGR22

(Includes not trusting
the implementation
process or players
involved.)

Feeling disempowered
and unvalued FGR22
(don’t feel you can be
listened too)

Inhibited fidelity



