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Abstract 

Background 

Emergency nurses play a vital role in the delivery of safe, high-quality emergency care and 

are the first clinicians to assess and treat patients who present to the emergency 

department (ED). Their decisions inform the patient’s journey and safety. In rural 

settings, where 24-hour onsite medical services are not always available, an emergency 

nurse may be the only clinician a patient will see. In all EDs, appropriate patient-related 

decisions are contingent upon accurate nurse assessments. Nevertheless, there is no 

standardised approach to emergency nursing care. The HIRAID (History, Infection risk, 

Red flags, Assessment, Interventions, Diagnostics, reassessment and communication) 

emergency nursing framework addresses this gap, providing a standardised approach to 

post-triage patient assessment and management. HIRAID has been tested in both 

simulated and real-world settings, specifically four EDs in a regional local health district, 

showing a positive effect on emergency nursing and patient outcomes. However, it has 

not yet been evaluated in the rural context. Guided by behaviour change theory, this thesis 

describes the development and evaluation of a HIRAID implementation strategy in 11 

rural EDs. 

Methods 

A multimethod implementation evaluation study was conducted in two phases across 11 

EDs in the Southern New South Wales Local Health District, a predominantly rural health 

district in Australia. Five separate studies based on quantitative, qualitative and mixed 

methods were conducted to design and evaluate the HIRAID implementation. 

Phase 1: Implementation strategy development 

First, a mixed methods survey of 102 emergency nurses in 11 rural EDs was conducted to 

identify the enablers and barriers to HIRAID implementation. Quantitative data were 

analysed using descriptive statistics, while qualitative data were analysed using content 

analysis. The results were integrated and mapped to the theoretical domains framework 

to determine the enablers of and barriers to implementation. Second, the identified 

enablers and barriers were mapped to the corresponding intervention functions on the 
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behaviour change wheel, which in turn were mapped to behaviour change techniques to 

inform the development of the implementation strategy. 

Phase 2: Implementation evaluation 

Evaluation of HIRAID implementation was guided by the RE-AIM (reach, effectiveness, 

adoption, implementation quality, maintenance) framework and involved four separate 

studies using a multimethod approach. The evaluation was informed by nurse surveys 

and interviews and audits of site implementation records and medical records. 

Descriptive and inferential statistics were used to report quantitative data, while 

inductive content analysis was used to analyse qualitative interview data. 

Results 

Phase 1: Implementation strategy development 

The survey of emergency nurses led to the identification of two enablers and four barriers 

to the implementation of HIRAID. These enablers and barriers were mapped to ten of the 

14 domains in the Theoretical Domains Framework: memory, attention and decision 

processes, beliefs about consequences, beliefs about capabilities, social/professional role 

and identity, intentions, environmental context and resources, knowledge, social 

influences, optimism and reinforcement. Seven corresponding intervention functions 

were selected and mapped to 20 behaviour change techniques to be operationalised 

through 12 delivery modes, including education, clinical champions, educational videos 

and electronic medical record modifications. 

Phase 2: Implementation evaluation 

Using the developed implementation strategy, the HIRAID framework was implemented 

in 11 EDs. The framework achieved a high reach, with over 90% of emergency nurses 

engaged in components of the education program. It also achieved high dose, with over 

30 trained champions (instructors) delivering 48 face-to-face training sessions, capturing 

over 80% of nursing staff. Training was delivered by a trained HIRAID instructor always 

or most of the time (92%), indicating high fidelity in terms of delivery. However, the 

educational resources were used less than 50% of the time, falling into the low-fidelity 

range. Most nurses (82.5%) reported using the HIRAID documentation templates. This 

finding was supported by the documentation audit, which showed that the templates 
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were used 77.8% of the time. Fidelity to a range of strategies used in delivery was within 

the low-to-moderate range. Challenges reported during implementation were inadequate 

staff and insufficient time to implement the HIRAID framework as intended. 

A review of 222 medical records (110 pre and 112 post implementation) at ten of the 11 

EDs demonstrated significant improvements in the accuracy of post-triage nursing 

documentation, as measured by a modified D-Catch instrument. The mean score for the 

quantity of relevant information increased from 1.8 (± 0.6) to 2.6 (± 0.7), t(219) = 9.99, 

p < .001, while the mean score for the quality of information increased from 1.6 (± 0.5) to 

2.2 (± 0.6), t(219) = 8.45, p < .001. 

Conclusion 

The findings show that a tailored, evidence-based implementation strategy designed to 

address context-specific barriers and enablers was effective for the sustained uptake of 

HIRAID in rural EDs. HIRAID was delivered with high reach, dose and quality. The 

intervention demonstrated individual and clinical effectiveness, supporting clinical 

practice and improving the quality of documentation. Fidelity to the strategies delivered 

by HIRAID champions varied from low to high. The use of HIRAID was sustained for more 

than 6 months post implementation. The results of this evaluation highlight areas for 

improvement to inform future implementation activities in the rural context and in EDs 

more broadly. 
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Chapter 1: Introduction 

In this thesis, along with the embedded peer-reviewed publications, the implementation 

of the HIRAID (History, Infection risk, Red flags, Assessment, Interventions, Diagnostics, 

reassessment and communication) emergency nursing framework across a large rural 

local health district (LHD) in the state of New South Wales (NSW), Australia, is reported. 

This study was undertaken as part of a larger research program. Southern NSW LHD was 

the first rural LHD to implement of the HIRAID framework, led by the thesis author. This 

involved developing data collection instruments and other resources that have been 

subsequently used at other sites as part of the larger research program. Based on an 

implementation science approach and behaviour change theory, this thesis details the 

development of the implementation strategy and the evaluation of the implementation 

and its outcomes (Curtis et al., 2023). 

In this chapter a brief overview of the diversity of emergency care settings required to 

address the health needs of populations in large geographic areas is discussed. Then the 

integral role of emergency nurses in delivering timely, high-quality emergency care and 

the gaps in emergency nursing practice in rural health districts are described. The 

evidence for the HIRAID framework and the demonstrated effectiveness in supporting 

emergency nursing practice is detailed. Finally, the challenges in translating evidence into 

practice, with a specific focus on the emergency context, and the recent evolution of 

implementation science to support the translation of evidence into practice is described. 

The chapter concludes with the aim and objectives of this thesis outlined. 

1.1 Background 

Australia is the world’s seventh-largest country, but its population density is significantly 

lower than that of countries with a similar land mass (Central Intelligence Agency, 2024). 

Most Australians reside in major cities (Australian Institute of Health and Welfare 

[AIHW], 2023b). Those who live outside of the major cities are spread across large, 

diverse geographic areas. The geographic distribution of Australians living in rural areas 

creates unique challenges in terms of providing equitable health care that meets the needs 

of the population (AIHW, 2022). The United States and Canada face similar challenges 

given their similar large, underpopulated rural areas (Cyr et al., 2019; Wilson et al., 2020). 

Compared with their metropolitan counterparts, rural Australians have poorer health 
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outcomes and a greater incidence of chronic disease, partly because of the challenges 

related to accessing health care (AIHW, 2022). 

1.1.1 Emergency Department Care 

In Australia, emergency departments (EDs) are the point of access for patients requiring 

emergency health care. In 2020–2021, over 8.8 million people were treated in Australian 

EDs, with more than a third of these presentations being outside of the major cities 

(AIHW, 2021a). The rate of ED presentations has increased steadily to over 9 million in 

2023–2024 (AIHW, 2025). Chui et al. (2025) explored the effect of geographic remoteness 

on ED presentations in NSW, finding significant variations across regions with rates 

increasing with geographic remoteness. Comparing ED presentations from 2015 and 

2021, there was a 10.2% increase in inner regional areas and 87.0% increase in remote 

or very remote areas while remaining relatively stable in metropolitan areas (Chui et al., 

2025)  

In 2020–2021, Australia had 291 public hospital EDs providing 24-hour care, with onsite 

medical and nursing staff and designated resuscitation areas and amenities (AIHW, 

2021a). However, more than 400 rural health facilities provide emergency health care 

(Baker et al., 2022), but many do not meet the staffing or service delivery criteria to be 

considered an ED (AIHW, 2021b). In rural areas, hospital-based emergency facilities vary 

in terms of their structure and resources (Australasian College for Emergency Medicine 

[ACEM], 2023). Many smaller facilities without a 24-hour medical service offer on-call 

services through local general practitioners, virtual care or, in some instances, the 

ambulance service, with paramedics assisting as required (Baker et al., 2022; S. Smith et 

al., 2021). Irrespective of the model of care delivery, all facilities employ nurses, many of 

whom have extended emergency care skills (ACEM, 2023). 

1.1.2 Emergency Department Practice Environment 

EDs are challenging clinical environments, with clinicians facing diverse patient 

presentations of varying complexity and acuity, a fast-paced, time-pressured 

environment, an unpredictable workload and an ever-increasing number of presentations 

(Fry et al., 2024; Göransson et al., 2025). Across Australia’s healthcare system, care 

delivery and outcomes vary (Australian Commission on Safety and Quality in Health Care, 

2021), and the application of evidence-based practice in emergency settings is 

inconsistent (Bosch et al., 2019; Braithwaite, Hibbert, et al., 2018; Ferreira et al., 2022; E. 
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Tavender et al., 2019). Clinical variation refers to a deviation in healthcare services from 

usual care. However, this variation is unwarranted if care does not align with the clinical 

presentation or the informed choice of the health consumer (Sutherland & Levesque, 

2020). The consistent delivery of evidence-based care promotes equitable care across 

diverse settings (Buchan et al., 2016). Unwarranted variations in care can result in 

potential or actual adverse outcomes (Duggan et al., 2016). 

Adverse events can have significant functional, psychological and financial effects for 

patients and their families (Ottosen et al., 2021). In many cases, these events are 

preventable, with management and diagnostic errors being key contributors (Stang et al., 

2013; Tsilimingras et al., 2023). An example of a preventable event in the ED is the failure 

to escalate clinical deterioration. In Australian EDs, clinical deterioration, which is based 

on clinical observation parameters, is frequently unreported (Connell et al., 2021; Scott et 

al., 2015). Abnormal clinical observations during a patients’ ED stay can lead to clinical 

deterioration within 3 days of admission (Considine et al., 2017). In most cases, 

emergency nurses are responsible for escalation because they are responsible for the 

ongoing assessment and monitoring of patients during their ED stay. 

1.1.3 Nursing in the Emergency Department 

In rural Australia, emergency nurses play an integral role in the delivery of emergency 

health care, being the first, and sometimes the only, clinician a patient will see (Francis et 

al., 2016; S. Smith et al., 2021). In rural settings, the nursing role is complex and 

demanding, and many nurses report feeling unprepared (Muirhead & Birks, 2019). In 

many cases, they require an extended scope of practice to deliver health services to their 

communities (Muirhead & Birks, 2019) and may be required to work in multiple areas of 

the health facility based on service demands (Baker et al., 2022). 

As the first clinicians to see and treat patients who present to the ED, emergency nurses 

must be highly skilled in patient assessment and the integration and analysis of findings 

to make informed clinical decisions about care priorities and treatment (College of 

Emergency Nursing Australasia, 2020; Jones et al., 2015). In settings with limited medical 

coverage, timely and appropriate judgements are needed for patient care and escalation. 

Where medical officers are not available, these skills serve as the foundation for 

emergency nurses to initiate the management of acute presentations, as guided by 

established protocols (Agency for Clinical Innovation, 2022). 
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1.2 HIRAID Emergency Nursing Framework 

HIRAID is a validated emergency nursing framework. HIRAID stands for history, infection 

risk, red flags, assessment, interventions and diagnostics, underpinned by reassessment 

and communication (Curtis et al., 2020; Munroe, Buckley, et al., 2016) (see Figure 1.1). 

 
Figure 1.1. HIRAID emergency nursing framework. 

The HIRAID framework supports emergency nurses in the assessment and clinical 

management of patients post triage. It was conceptualised by Curtis et al. (2009), who 

developed it as a tool for education and a guide for clinically challenging ED presentations. 

The framework, initially known as the ‘emergency nurse assessment framework’, was 

created for a university nursing curriculum in consultation with an education consultant 

and experienced emergency nurse consultants (Curtis et al., 2009). Informed by a 

comprehensive literature review and a Delphi study, the emergency nurse assessment 

framework was subsequently redeveloped into HIRAID, with each stage of the framework 

being underpinned by evidence (Munroe et al., 2015). 

HIRAID has been comprehensively evaluated. Studies show that following a structured 

HIRAID education program, early career emergency nurses have improved assessment 

and non-technical skills in simulations, decreased anxiety and increased self-efficacy, all 

of which are known to influence performance (Munroe, Buckley, et al., 2016; Munroe, 

Curtis, et al., 2016). To establish its feasibility, HIRAID was evaluated in a real-world 
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setting, across four EDs in regional Australia, showing improved clinical documentation 

by emergency nurses (Munroe et al., 2022), reduced clinical deterioration events related 

to emergency nursing care (Curtis, Munroe, et al., 2021) and significant cost savings 

(Curtis, Sivabalan, et al., 2021). 

1.3 Evidence–Practice Gap 

Nurse assessments are integral to the delivery of high-quality care and underpins the 

decisions made by nurses in the management of patients presenting to the ED. The clinical 

efficacy and usability of HIRAID in EDs has been established in both simulated (Munroe, 

Buckley, et al., 2016; Munroe, Curtis, et al., 2016) and real-world settings (Curtis, Munroe, 

et al., 2021; Curtis et al., 2020; Munroe et al., 2022). However, at the commencement of 

the research presented in this thesis, there had been no formal implementation or 

evaluation of HIRAID beyond a few regional sites in a single health district. 

A quality improvement project undertaken in the Southern NSW LHD demonstrated that 

patients were receiving suboptimal pain relief, and emergency nursing assessments and 

documentation were of low quality (see Figure 1.2). Senior clinicians identified HIRAID as 

an appropriate intervention to address the areas of nursing practice that needed 

improvement. 

 
Figure 1.2. Justification for HIRAID—Dorothy Hughes. 

Note: HIRAID was implemented in 11 emergency departments, with clinical outcomes evaluated in ten. 
Image reproduced from Hear USYD Research Officer Dorothy Hughes Share her Experience of HIRAID 
Implementation in Southern NSW, by K. Curtis, 2024, LinkedIn post [Video attached] 
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(https://www.linkedin.com/feed/update/urn:li:activity:7287320201002393600?utm_source=share&ut
m_medium=member_desktop&rcm=ACoAAA5VltQBY-LfAgmrQNGEIv65dHjJ2srGFEQ) 

1.3.1 Evidence-based Interventions 

Health professionals face challenges in keeping up with technological advances and the 

ever-increasing volume of healthcare research (Bauer & Kirchner, 2020). Nurses have a 

professional and legal responsibility to maintain currency in their knowledge and skills 

to ensure they deliver care in line with current evidence and best practice (International 

Council of Nurses, 2021; Nursing and Midwifery Board of Australia, 2016) and achieve 

optimal patient outcomes (Giles et al., 2024). The provision of high-quality evidence-

based care ensures that patients receive timely and appropriate treatment and supports 

the sustainability of the health system (Giles et al., 2024). 

While the terms ‘evidence-based intervention’ (EBI), ‘evidenced-based care’ and 

‘evidence-based practice’ are often used interchangeably, they have subtle differences in 

meaning. An EBI has demonstrated efficacy and effectiveness (Colditz & Emmons, 2017), 

meaning that it has the desired effect in both well-designed, controlled research 

conditions and real-world contexts (Bauer et al., 2015). EBIs can address evidence and 

practice gaps (Curran, 2020) and may include programs, policies, practices, processes, 

guidelines or medications (Colditz & Emmons, 2017; Weiner et al., 2023). However, 

evidence of the efficacy of an intervention is not sufficient to ensure its application in 

clinical practice. The uptake of an intervention requires planning and an implementation 

strategy that addresses context-specific barriers (Bauer & Kirchner, 2020). The research 

reported in this thesis aims to translate the HIRAID emergency nursing framework, an 

EBI, into practice across diverse ED settings in a single LHD. 

1.4 Implementation Science 

Implementation science focuses on establishing the most effective strategy for 

implementing an EBI as part of routine practice (Weiner et al., 2023) and can explain why 

an EBI is or is not being used appropriately (Bauer et al., 2015; Weiner et al., 2023). The 

primary aim of implementation science is to identify the most effective means of 

promoting the uptake of an EBI to achieve improved health outcomes for a target 

population in a real-world setting (Handley et al., 2016). 

Implementation science emerged from the recognised need to reduce the science–

practice gap by decreasing the time to apply research findings in practice (Nilsen, 2024) 
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and reduce the persistent gaps between knowledge and practice (Weiner et al., 2023). The 

ineffective practical application of EBIs brings significant costs, including the financial 

costs associated with research (Bauer & Kirchner, 2020) and inequity in healthcare 

delivery and outcomes (Nilsen, 2024). 

In studies based on implementation science, methods are chosen according to the 

complex system in which the implementation of an EBI occurs. Departing from the 

previously conceptualised linear process of translating evidence into practice, these 

methods address the interrelated and constantly changing factors that influence effective 

implementation (Braithwaite, Churruca, et al., 2018). The successful application of an EBI 

in practice requires an implementation strategy underpinned by a relevant theoretical 

framework that will leverage enablers and mitigate barriers (Kirchner & Bauer, 2024). 

Without such a theoretical framework, it becomes challenging to identify the factors 

contributing to the success or failure of an EBI (Nilsen, 2015). Further, a framework 

supports the exploration of causal relationships in the context of implementation. 

1.4.1 Enablers of and Barriers to Implementation 

The uptake of an EBI may be facilitated by enablers or hindered by barriers at the 

individual, organisational and intervention levels (Dudley-Brown, 2021). A barrier is 

something that impedes the uptake of an EBI or translation of evidence into practice, 

while an enabler supports or facilitates this uptake or translation. The successful and 

sustainable implementation of change in the clinical environment is complex and 

multifactorial, requiring adequate assessment, planning and support (Meyers et al., 2012; 

Nilsen, 2015) to identify and address the enablers and barriers. 

The poor uptake of new EBIs may be attributed to the lack of appropriately designed, 

context-specific implementation strategies (Handley et al., 2016; E. Tavender et al., 2019). 

The geographic isolation of rural settings offers unique challenges in terms of making 

changes to practice, including a lack of access to education and training and limited staff 

for practical one-on-one support (Stockton et al., 2021). These challenges must be 

considered. Therefore, to optimise the implementation of HIRAID, it was necessary to 

identify the potential enablers of and barriers to a change in practice (McArthur et al., 

2021). 
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1.4.2 Implementation in the Emergency Context 

The role of implementation science in effectively implementing EBIs in EDs to reduce the 

evidence–practice gap and achieve sustainable change is well recognised (de Wit et al., 

2018; E. Tavender et al., 2019). The complex clinical environment has many challenges, 

and the implementation of EBIs must be tailored to address the subtle differences 

between EDs (de Wit et al., 2018; Jabbour et al., 2018; Stolldorf et al., 2025; E. Tavender 

et al., 2019). While the number of implementation studies in EDs is increasing, they have 

primarily focused on the evidence–practice gap and barriers to implementation rather 

than implementation design and evaluation (E. J. Tavender et al., 2016). This limits the 

ability to replicate studies or evaluate the adequacy of the implementation strategy. 

Despite well-designed implementation strategies, uptake is not always achieved (Bosch 

et al., 2019). Therefore, the rigorous evaluation of implementation strategies in the ED 

context is needed to inform modifications to further optimise uptake. 

1.5 Research Aim and Objectives 

1.5.1 Aim 

The aim of the research presented in this thesis is to develop and evaluate a strategy to 

implement the HIRAID emergency nursing framework in EDs and multipurpose facilities 

across a large rural LHD in southern NSW, Australia. 

1.5.2 Objectives 

The specific objectives of this research are to: 

1. identify the enablers of and barriers to HIRAID implementation based on the 

Theoretical Domains Framework (TDF) 

2. develop an evidence-based implementation strategy based on the Behaviour 

Change Wheel (BCW) 

3. evaluate the implementation, guided by the RE-AIM framework, to determine 

implementation fidelity and effectiveness. 

1.6 Significance of the Research 

This research draws on the principles of implementation science to develop and evaluate 

an evidence-based strategy to implement the HIRAID framework in a rural LHD. It also 

evaluates the outcomes of the HIRAID implementation in a context in which it has not 
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previously been evaluated. The findings support the external validity of HIRAID and its 

widespread application across diverse clinical settings, supporting emergency nurses in 

the assessment and delivery of care for a wide range of patient presentations. 

1.7 Author Position 

When I started this research, I had been a registered nurse for 26 years, with extensive 

clinical experience in critical care areas. For the last 15 years, I had predominantly 

worked in the ED. I am passionate about patients receiving the highest-quality care. 

During my time in the ED, I was fortunate to work alongside highly respected emergency 

nurses, whose leadership fostered my appreciation of the value of constantly evaluating 

and critically reflecting on how we practice. Through this, I developed a keen interest in 

nurse-led research. This exposure to clinical research and witnessing the difference it can 

make to the patient journey shaped me as an emergency nurse and informed my desire to 

explore areas of practice with the aim of improving the work environment and how we 

deliver health care. 

For 4 years, I worked as an emergency nurse educator in a large tertiary ED and was 

acutely aware of the challenges of orienting new nurses to the ED. It is extremely 

challenging to prioritise and coordinate care in a context with high patient turnover and 

diverse and undifferentiated clinical presentations, particularly for new graduates who 

are not yet fully proficient with basic nursing skills. These challenges are compounded 

when inexperienced ED nurses work alongside a variety nurses, all of whom have their 

own way of practising, which can lead to a lack of clarity around work processes and a 

limited ability to identify priorities in care delivery. 

Immediately prior to commencing my PhD candidature, I was working on a casual basis 

in an ED in metropolitan Sydney and part time at the University of Sydney, where I had 

recently completed work as a project manager on a large research project. During that 

time, I assisted in writing the study protocol for the research reported in this thesis. I was 

still connected to the project team when it successfully obtained a grant that would enable 

this research to be undertaken on a larger scale. This presented the opportunity for me to 

join the research team as a PhD candidate. My previous clinical experience as an 

emergency nurse educator was the real driver for my desire to evaluate HIRAID in a 

broader context and an interest to learn more about the use of implementation science in 

translational research. 
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1.8 Thesis Overview 

In Chapter 2 a scoping review of the literature on the strategies used to implement new 

interventions for practice change in the ED, for sustainable practice change, is presented. 

A multimethod study design was chosen to address the aim and objectives of this 

research. The theoretical frameworks underpinning each phase of the research are 

described in Chapter 3, and in Chapter 4 a comprehensive overview of the research 

methods is provided. In Chapter 5 the results of the study identifying the enablers and 

barriers to HIRAID implementation are reported (Publication 2). These findings informed 

the development of the implementation strategy for HIRAID (Publication 3). Following 

these publications, the results of the separate studies undertaken to evaluate the 

outcomes of the implementation are presented. This included a review of emergency 

nurse documentation (Publication 3) and a qualitative study of emergency nurses’ 

experiences of implementation (Publication 4). In Chapter 6 the findings of the studies are 

integrated to present a comprehensive evaluation of the implementation strategy. Finally, 

in Chapter 7, the strengths and limitations of the research are discussed and 

recommendations for the future implementation of HIRAID in the rural context 

presented. 

1.9 Conclusion 

In this chapter the integral role played by emergency nurses in the delivery of high-quality 

emergency nursing care in complex and diverse ED practice settings is described. The 

specific practice gaps in Southern NSW LHD were presented and the lack of a universal 

framework to support emergency nursing practice was highlighted. An overview of the 

HIRAID emergency nursing framework and its potential to improve nursing practice was 

presented, along with the challenges of translating EBIs into clinical practice and the 

application of implementation science to support evidence translation. 
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Chapter 2: Strategies that Contribute to Sustained Practice 

Change in the Emergency Department: A Scoping Review 

The paper embedded in this chapter presents a scoping review of the literature on the 

strategies used to implement change in the ED. Scoping reviews provide an overview of 

the existing evidence using a systematic approach similar to that applied in systematic 

reviews (Munn et al., 2018). In this context, ‘strategies’ refer to the methods used to 

support a change in practice and may include guidelines, education or environmental 

changes (Michie et al., 2014; Powell et al., 2015). In the context of implementation science, 

the ‘implementation strategy’ can refer to either a single strategy or a compilation of 

strategies used to implement an intervention (E. K. Proctor et al., 2013). 

Publication 1 presents the aims, methods and findings of the scoping review. The 

supplementary files for Publication 1 are included in the following appendices: 

• Appendix 1: Scoping review search strategy and PRISMA Extension for Scoping 

Reviews (PRISMA-ScR) reporting guideline 

• Appendix 2: Search terms for five databases  

• Appendix 3: Sample of excluded papers and rationale 

• Appendix 4: Expert Recommendations for Implementing Change (ERIC) strategy 

frequency and mapping to activities detailed in studies. 

2.1 Publication 1: Strategies for Sustained Practice Change in the 

Emergency Department: A Scoping Review 

Kennedy, B., Kourouche, S., McCloughen, A., Munroe, B., Melville, G & Curtis, K. (2025). 

Strategies that contribute to sustained practice change in the emergency 

department: A scoping review [Manuscript submitted for review]. 
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2.2 Conclusion  

In this chapter the findings of the scoping review of the literature on implementation 

strategies that can lead to sustainable practice change in the ED was presented. Although 

a range of strategies were identified, strategies that are known to be effective in the ED 

are lacking. The review highlighted inadequacies in the terminology and definitions 

related to the application of ERIC strategies when implementing interventions at the 

department level. The use of an implementation framework and a variety of strategies 

supported effective and sustainable implementation of interventions where clinicians are 

required to change practice in the ED. High-quality implementation studies, with longer-

term evaluation, are necessary to determine if specific strategies are more effective.  

The theoretical frameworks used in the design and evaluation of the HIRAID 

implementation will be described in Chapter 3. 
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Chapter 3: Theoretical Frameworks 

The philosophical and theoretical frameworks that underpinned the design and 

evaluation of the HIRAID implementation strategy in a large rural LHD are presented in 

this chapter. The philosophical approach of pragmatism and its relevance to both 

implementation science in general and the research presented in this thesis specifically is 

discussed. A detailed overview of the implementation science frameworks—TDF, BCW 

and RE-AIM—used to guide the design and evaluation of an evidence-based 

implementation strategy for HIRAID in southern NSW is provided. 

3.1 Research Paradigm: Pragmatism 

A research paradigm refers to the beliefs that guide the researcher and underpin the 

research process (Creswell, 2015; Kaushik & Walsh, 2019). It is a conceptual tool used in 

the research process and influences all aspects of the research, including the aim, the 

chosen methods and the interpretation of study findings (Kaushik & Walsh, 2019). 

Pragmatism is one such paradigm. The term ‘pragmatism’ has its origins in the Greek 

pragma, meaning ‘action’ or ‘affair’. Implementation studies are inherently pragmatic 

given that they focus on the practical, real-world implementation of a change in policy, 

practice or action (Hull et al., 2022; Ramanadhan et al., 2021). Therefore, the pragmatism 

paradigm was used to underpin this work, providing the necessary flexibility for the 

design of the overarching study (Morgan, 2014). 

From a philosophical perspective, pragmatism is defined as seeking to understand 

practical consequences (Oxford English Dictionary, n.d.). Therefore, in pragmatic 

research, evaluations are based on the appropriateness or usefulness of an intervention. 

Pragmatists seek to understand the practical consequences of actions or processes and 

how they work in the real world (Doane & Varcoe, 2005; Ormerod, 2006). From a nursing 

research perspective, pragmatism may be used to align research findings with what is 

occurring in clinical practice (Dolan et al., 2022). 

Pragmatism recognises that understanding what works in the real world cannot 

necessarily be done using a single approach (Dolan et al., 2022). Therefore, it permits the 

use of the most appropriate method, whether qualitative, quantitative or mixed, to answer 

a research question (Kaushik & Walsh, 2019). 
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3.2 Theoretical Framework 

The effective translation of evidence into practice can be hindered by the social and 

environmental context and individual behaviour. Therefore, a theoretical approach may 

be used to support the development of an implementation strategy that can effectively 

translate evidence into practice by addressing contextual and behavioural barriers 

(Lynch et al., 2018; E. Proctor et al., 2011). Many theoretical frameworks have been 

developed for implementation science (Lynch et al., 2018; Nilsen, 2015) that may improve 

implementation outcomes (Bauer & Kirchner, 2020). 

The terms ‘theory’, ‘model’ and ‘framework’ are often used interchangeably; however, 

they have distinct differences in meaning. A theory proposes a causal relationship 

between two variables or a hypothesis on how an implementation activity may work. A 

model provides a simplified non-explanatory description of a concept. A framework 

provides the basic structure or categories of a specific concept and describes observable 

and measurable events (Lynch et al., 2018; Nilsen, 2015). 

Nilsen (2015) categorised implementation science theories, models and frameworks into 

five groups: (i) process models describe the process of planning and delivery to translate 

evidence into practice; (ii) implementation theories are theories that have been adapted 

or developed by implementation scientists to explain aspects of implementation; (iii) 

classic theories may also be used to explain aspects of implementation but derive from 

other disciplines; (iv) determinant frameworks describe the factors influencing 

implementation; and (v) evaluation frameworks outline the key areas to assess the 

effectiveness of an implemented intervention. Nilsen (2015) also categorises the 

theoretical frameworks used in implementation science into three groups according to 

their aim: (i) to describe or guide the process of translating evidence into practice; (ii) to 

understand or explain what influences implementation outcomes (i.e. how and why 

change occurs); and (iii) to evaluate the implementation (see Figure 3.1). 
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Figure 3.1. Aims of the theoretical approaches used in implementation science and five categories of 

theories, models and frameworks. 

Note. Reproduced from ‘Making Sense of Implementation Theories, Models and Frameworks’, by P. Nilsen, 
2015, Implementation Science, 10, Article 53, p. 4 (https://doi.org/10.1186/s13012-015-0242-0). 
Copyright 2015 by P. Nilsen. 

Implementation science requires multilevel involvement and support to plan, implement 

and evaluate outcomes. An appropriate theoretical framework helps to support the 

processes and decisions made throughout the implementation and enhance the 

translation of evidence into practice (Davis et al., 2015). A range of theories, models and 

frameworks are commonly used in a single project (Moullin et al., 2020) to adequately 

fulfil each stage. The present research involved the combination of a determinant 

framework (TDF), a process model (BCW) and an evaluation framework (RE-AIM) to 

address the specific aims and objectives of this research: to develop a strategy for the 

implementation of an EBI and evaluate its effectiveness (see Figure 3.2). 
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Figure 3.2. Frameworks underpinning the implementation and evaluation of HIRAID in the Southern New 

South Wales Local Health District. 

Note. COM-B: capability, opportunity, motivation—behaviour; HIRAID: history, infection risk, red flags, 
assessment, interventions, diagnostics; RE-AIM: reach, effectiveness, adoption, implementation quality, 
maintenance. 

3.2.1 Determinant Framework: Theoretical Domains Framework 

Determinant frameworks outline the determinants (i.e. the enablers and barriers) of 

implementation outcomes. While they cannot establish a causal relationship, they may be 

used to inform the strategies employed to address the relevant determinants (Nilsen, 

2015). 

Human behaviour is a key determinant of whether an EBI is put into practice because this 

requires individuals to do things differently (Davis et al., 2015; Michie et al., 2014). 

Psychological theories are important for understanding the change in behaviour required 

to successfully implement an EBI. To simplify the psychological theories relevant to 

behavioural change, three expert groups comprising health psychology theorists, health 

services researchers and health psychologists used a consensus approach to identify 12 

domains that may be used to explain behavioural change (Michie et al., 2005). The TDF is 

a validated framework that synthesises 128 constructs from 33 behavioural change 

theories (Cane et al., 2012; Michie et al., 2014). It offers a guide for researchers to consider 

the cognitive, social, emotional and environmental influences on human behaviour and is 

commonly used to identify the enablers and barriers influencing the implementation of 

an EBI in a specific context (Atkins et al., 2017). Further refinement and validation of the 
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TDF led to the identification of 14 domains that influence whether an individual engages 

in a specific behaviour (Atkins et al., 2017; Cane et al., 2012) (see Table 3.1). 

Table 3.1. Domains of the Theoretical Domains Framework 

Domain Definition 

Knowledge Awareness of the existence of something 

Skills Ability or proficiency acquired through practice 

Memory, attention and 
decision processes 

The ability to retain information, focus selectively on aspects of the 
environment and choose between two or more alternatives 

Behavioural regulation Anything aimed at managing or changing directly observed actions  

Social/professional role 
and identity 

A coherent set of behaviours and personal qualities of an 
individual in a social or work setting  

Beliefs about capabilities  Acceptance of the truth, reality or validity about an ability, talent 
or facility that an individual can put to constructive use 

Optimism Confidence that things will happen for the better or desired goals 
will be attained 

Belief about 
consequences 

Acceptance of the truth, reality or validity about the outcomes of a 
behaviour in a given situation 

Intentions A conscious decision to perform a behaviour or act in a certain way 

Goals Mental representations of outcomes that an individual wants to 
achieve 

Reinforcement  Increasing the probability of a response by arranging a dependent 
relationship or contingency between the response and a given 
stimulus 

Emotion A complex reaction pattern involving experiential, behavioural and 
physiological elements by which the individual attempts to deal 
with a personally significant matter or event 

Environmental context 
and resources 

Characteristics of an individual’s context or environment that 
discourage or encourage the development of skills and abilities, 
independence, social competence and adaptive behaviour 

Social influences Interpersonal processes that can cause individuals to change their 
thoughts, feelings or behaviours 

Note. Adapted from The Behaviour Change Wheel: A Guide to Designing Interventions (pp. 88–90), by 
S. Michie, L. Atkins, and R. West, 2014, Silverback Publishing. Copyright 2014 by Silverback Publishing. 

In the current research, the TDF was used to identify the enablers and barriers to 

implementation (Objective 1). The TDF domains can be mapped to the capabilities, 

opportunities and motivations for behaviour (COM-B) model at the centre of the BCW. 
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3.2.2 Behaviour Change Wheel 

The BCW, developed by (Michie et al., 2014), is a model that explains the enablers of and 

barriers to behavioural change. The model conceptually links underlying human 

behaviours to intervention functions and policies, all of which may influence the 

behaviour of an individual or a group (see Figure 3.3) (Michie et al., 2011). 

Figure 3.3. Behaviour change wheel. 

Note. Reproduced from ‘The Behaviour Change Wheel: A New Method for Characterising and Designing 
Behaviour Change Interventions’, by S. Michie, M. M. van Stralen, and R. West, 2011, Implementation 
Science, 6, Article 42, p. 7 (https://doi.org/10.1186/1748-5908-6-42). Copyright 2011 by Michie et al. 

The central wheel describes the COM-B or the inherent sources of behaviour; the middle 

wheel relates to the intervention functions; and the outer wheel relates to the policy 

categories. The process of behavioural change is not linear but involves interrelationships 

at each of the three layers. The BCW may be considered either a determinant framework 

or a process model. In this research, it was used as a process model to guide the 

development of the implementation strategy. 

3.2.2.1 Capability, Opportunity, Motivation—Behaviour 

At the centre of the BCW is the COM-B model, which serves as a conceptual guide to the 

determinants of individual behaviour (Michie et al., 2011; Nilsen, 2015). The COM-B 

model may be considered an implementation theory, one specifically developed for the 
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purposes of implementing evidence-based practice change and explaining the causes of 

behaviour change (Thomas & Nilsen, 2024). COM-B is based on three interlinked elements 

that are needed for an individual to engage in a particular behaviour: capability, 

opportunity and motivation (Michie et al., 2011, 2014) (see Figure 3.4). 

Figure 3.4. COM-B: A framework for understanding human behaviour. 

Note. Reproduced from ‘The Behaviour Change Wheel: A New Method for Characterising and Designing 
Behaviour Change Interventions’, by S. Michie, M. M. van Stralen, and R. West, 2011, Implementation 
Science, 6, Article 42, p. 4 (https://doi.org/10.1186/1748-5908-6-42). Copyright 2011 by Michie et al. 

Capability means that the individual has the skills and knowledge to engage in the target 

behaviour. Opportunity refers to the physical environment and social context influencing 

the behaviour (as opposed to considering the behaviour in isolation). Motivation refers to 

the individual’s automatic and conscious processes influencing their engagement in the 

target behaviour (Michie et al., 2011, 2014). 

The TDF and the COM-B model may be used individually or in combination to explain the 

determinants (enablers and barriers) of behaviour change. When used in combination, 

the TDF domains may be mapped to the COM-B model (D’Lima & Lorencatto, 2024; Michie 

et al., 2014). 

3.2.2.2 Intervention Functions and Policy Categories 

The middle (red) ring of the BCW (see Figure 3.3) relates to the intervention functions, 

which are the broad categories of interventions that may be used in an implementation 

strategy to change behaviour (Michie et al., 2014). Michie et al. (2011) identified nine 

intervention functions that are most likely to generate a desired change in behaviour: 
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education, training, persuasion, incentivisation, coercion, environmental restructuring, 

restriction, modelling and enablement (see Table 3.2). These are referred to as functions 

rather than strategies or activities because multiple strategies or activities may serve a 

single function (Michie et al., 2014). For example, both posters and face-to-face training 

can be used to deliver education. 

Table 3.2. Definitions of intervention functions 

Education Increasing knowledge or understanding 

Persuasion Using communication to induce positive or negative feelings 
or stimulate action 

Incentivisation Creating expectation of reward 

Coercion Creating expectation of punishment or cost 

Training Imparting skills 

Restriction Using rules to reduce the opportunity to engage in the target 
behaviour or to increase the target behaviour by reducing the 
opportunity for competing behaviours 

Environmental restructuring  Changing the physical or social context 

Modelling Providing an example of people to aspire to or imitate  

Enablement  Increasing the means or reducing the barriers to increase 
capability (beyond education and training) or opportunity 
(beyond restructuring the environment) 

Note. Adapted from The Behaviour Change Wheel: A Guide to Designing Interventions (p. 111–112), by S. 
Michie, L. Atkins, and R. West, 2014, Silverback Publishing. Copyright 2014 by Silverback Publishing. 

The outer (grey) ring of the BCW (see Figure 3.3) refers to the seven policy categories that 

support the intervention functions (Michie et al., 2014). 

3.2.2.3 Behaviour Change Technique Taxonomy 

The intervention functions in the BCW provide the broad categories of interventions, 

which can be linked to behaviour change techniques (BCTs) that may be used to deliver 

an implementation strategy (Michie et al., 2014).  Michie et al. (2014) describe the 

characteristics of a BCT to be ‘that it is observable, replicable, an irreducible component 

of an intervention designed to change behaviour’ (p. 145). Based on expert consensus,  the 

BCT taxonomy was created by categorising 93 distinct BCTs with demonstrated 

effectiveness in healthcare settings into 16 groups (Michie et al., 2015). The BCT 

taxonomy enables consistency in the reporting, and evaluation, of interventions used to 

modify behaviour in different contexts. When planning an implementation strategy, it is 
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important to consider all BCTs that may be linked to the relevant intervention functions 

to identify those that are most suitable (Michie et al., 2014). 

3.2.2.4 Evaluating Implementation Strategy Appropriateness 

At each stage of designing a strategy for implementation, it is necessary to consider 

whether the selected intervention function, policy category or BCT is appropriate (Michie 

et al., 2014). APEASE (affordability, practicality, effectiveness/cost-effectiveness, 

acceptability, side-effects/safety and equity) is a framework that provides various criteria 

for researchers to evaluate the appropriateness of a strategy (Michie et al., 2014) (see 

Table 3.3). When applying the APEASE criteria, the context in which the implementation 

strategy will be delivered must be considered.  

Table 3.3. APEASE criteria 

Criterion Definition 

Affordability Cost of the intervention or delivery mode; must meet the budget to 
be accessible by those who require it 

Practicality Ability to deliver the intervention as planned to the target audience 

Effectiveness/cost-
effectiveness 

The extent to which the intervention will achieve the planned 
outcomes and whether the cost of delivery and outcomes provide 
value for money 

Acceptability Appropriateness of the intervention as perceived by relevant 
stakeholders 

Side-effects/safety Unwanted side-effects or consequences (spillover) 

Equity The influence of an intervention on equity among groups 

Note. Adapted from The Behaviour Change Wheel: A Guide to Designing Interventions (p. 23–24), by 
S. Michie, L. Atkins, and R. West, 2014, Silverback Publishing. Copyright 2014 by Silverback Publishing. 

3.2.3 RE-AIM Framework 

The RE-AIM (reach, effectiveness, adoption, implementation quality and maintenance) 

framework is a planning and implementation framework that has been developed in 

response to the challenges related to translating evidence into practice in public health 

settings (Glasgow et al., 2019; Nilsen, 2015). It is widely used in implementation science 

in a diverse range of contexts, including healthcare settings, and is one of the most 

frequently used frameworks for evaluation (Gaglio et al., 2013; Glasgow et al., 2019). The 

RE-AIM framework can be used to evaluate interventions across multiple levels, from the 
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individual or setting level through to the system and policy levels. The framework 

comprises five domains (see Table 3.4). 

Table 3.4. RE-AIM framework domains 

Domain Definition 

Reach The representativeness of eligible individuals (target population) who 
participate in a program or intervention 

Effectiveness or 
efficacy 

The effects of the intervention, including positive and negative effects, 
quality of life and economic outcomes. Includes evaluation across diverse 
settings to determine the consistency of outcomes 

Adoption The proportion or number who deliver the intervention at the individual 
(people), or setting (facility/ organisational) level 

Implementation 
quality  

Fidelity to the intervention protocol (i.e. whether the intervention is 
delivered as intended), the time taken, associated costs and any 
adaptations made to implementation (setting). At an individual level, it is 
the use of the implementation strategies 

Maintenance 
(sustainability) 

At the organisational level, the extent to which the intervention is 
embedded as a part of routine practice and policy; at the individual level, 
the effects of the intervention on long-term outcomes 

Note: Adapted from ‘RE-AIM Planning and Evaluation Framework: Adapting to New Science and Practice 
with a Twenty-Year Review’, by R. E. Glasgow, S. M. Harden, B. Gaglio, B. Rabin, M. L. Smith, G. C. Porter, M. 
G. Ory, and P. A. Estabrooks, 2019, Frontiers in Public Health, 7, Article 64, pp. 3–7 
(https://doi.org/10.3389/fpubh.2019.00064). Copyright 2019 by Glasgow et al.; What is RE-AIM? (para. 
3–7), by RE-AIM, n.d. (https://re-aim.org/learn/what-is-re-aim/). Copyright 2025 by RE-AIM. 

There is no requirement to assess every domain in the RE-AIM framework as part of a 

program evaluation. However, the domains to be evaluated should be established prior to 

the planning phase (Glasgow et al., 2019). 

3.3 Conclusion 

In this chapter the philosophical and theoretical frameworks that underpin the research 

completed in this thesis were presented. First pragmatism, the philosophical paradigm 

that guided the research process was discussed. Then an overview of the TDF and BCW 

frameworks, which guide the development of an implementation strategy, were provided. 

Finally, the use of the RE-AIM framework for evaluation of implementation was described. 

In Chapter 4 a detailed overview of each phase of the research is provided. This includes 

the methods used to design and evaluate the implementation of the HIRAID emergency 

nursing framework across a large rural LHD. 
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Chapter 4: Study Design and Methods 

An overview of the multimethod design used to implement and evaluate the HIRAID 

framework is presented in this chapter. How each of the frameworks described in 

Chapter 3 (TDF, BCW and RE-AIM) were applied in each phase to answer the research 

aims is documented. 

First, the research aims and objectives are reiterated. This is followed by a detailed 

overview of the two phases of the research and the structure and resources of the study 

site. Then ethical considerations and potential biases of the research are discussed, 

followed by a brief overview of the implementation phase of the project. Five studies were 

undertaken to develop the implementation strategy and evaluate the implementation. 

The methods employed for each study are presented in this chapter. The findings of three 

of these studies are reported in four publications. Where there is an associated 

publication, additional details related to the methods can be found in the publications 

embedded in Chapter 5.  

4.1 Study Aim and Objectives 

The aim of this thesis is to document the development and evaluation of a strategy to 

implement HIRAID in EDs and multipurpose facilities across a large rural LHD in southern 

NSW, Australia. 

The specific objectives of this research were to: 

1. identify the enablers of and barriers to HIRAID implementation based on the TDF 

2. develop an evidence-based implementation strategy based on the BCW 

3. evaluate the implementation, guided by the RE-AIM framework, to determine 

implementation fidelity and effectiveness. 

4.2 Overarching Research Design 

A multimethod research design was used to develop an implementation strategy for 

HIRAID and evaluate its effectiveness. Multimethod research is the use of two or more 

methods in the same research to broaden the scope (Anguera et al., 2018). It is evident 

from the literature that there is some confusion around the meaning of multimethod 

research. While this term is frequently used synonymously with ‘mixed methods 
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research’, they are distinctly different (Anguera et al., 2018; Hesse-Biber & Johnson, 

2015). Integration is an essential part of mixed methods research but is only required in 

multimethod research when the data address the same research objective (Anguera et al., 

2018). Different methods can be used to address different research objectives without 

integrating them. 

The design and evaluation of an implementation is complex. To account for this 

complexity and adequately address the research objectives, multiple methods were 

required to elicit insights into the contextual and individual characteristics that influence 

successful implementation (Gaglio et al., 2013; Hunter & Brewer, 2015; E. Proctor et al., 

2011; RE-AIM, n.d.). In this research, three main research methodologies, either in 

isolation or in combination, were required to meet the research objectives in each phase 

of the research and broaden the scope of inquiry (Hunter & Brewer, 2015). These are 

outlined in the following subsections. 

4.2.1 Quantitative Research 

Quantitative research involves the collection and analysis of numerical data using 

statistical methods to test predetermined hypotheses or theories (Saks & Allsop, 2013). 

Quantitative research can be used to test a hypothesis through the objective exploration 

of the phenomenon of interest to generate findings that are applicable to different 

contexts (Greenhalgh et al., 2023). In this thesis, quantitative data were used to evaluate 

the implementation of HIRAID and its outcomes and were collected through 

documentation audits and staff surveys. 

4.2.2 Qualitative Research 

Qualitative research involves the exploration of a phenomenon to understand the what, 

why and how of human behaviour (J. Green & Thorogood, 2014), providing a deeper 

understanding of an individual’s experience within their social context (Greenhalgh et al., 

2023). Qualitative research commonly involves the collection of interview data but may 

also involve the collection of textual data from autobiographical accounts, meeting notes, 

policy papers or graphic depictions (LoBiondo-Wood & Haber, 2021). In the current 

research, a qualitative design was used to evaluate the HIRAID intervention by exploring 

the experiences of emergency nurses using semi-structured interviews. 
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4.2.3 Mixed Methods Research 

Mixed methods research uses a combination of qualitative and quantitative data, which 

are collected and analysed in parallel or sequentially. The data are then integrated to 

answer the research question or test the hypotheses (Creswell & Plano Clark, 2018). The 

research may take either a quantitatively or qualitatively driven approach. Mixed method 

research provides the strength of quantitative data with the depth of insight gained 

through exploring individual experiences (Greenhalgh et al., 2023). A mixed methods 

survey was used in the initial phase of this study to identify the enablers of and barriers 

to HIRAID implementation. 

4.2.4 Multimethod Research 

Multimethod research aligns with pragmatism, the philosophical paradigm underpinning 

the current research. A multimethod design permits an exploration of separate yet 

interrelated concepts using methods that suit the different lines of inquiry (Hunter & 

Brewer, 2015). A pragmatic approach focuses on using what is best suited to answer the 

research question and may involve a combination of methods (Kaushik & Walsh, 2019). 

Various approaches were needed to address the aims and objectives of this research 

(described in more detail in Section 4.4). 

4.3 Ethical Considerations 

This research was conducted in accordance with the Australian Code for the Responsible 

Conduct of Research (National Health and Medical Research Council, 2018) and the 

National Statement on Ethical Conduct in Human Research (NHMRC et al., 2018). Ethical 

approval was sought from the Greater Western Human Research Ethics Committee, which 

reviews ethics applications for the Southern NSW LHD. Ethics approval was granted on 

20 October 2020 (2020/ETH02164), and site-specific approval was granted by the 

Southern NSW LHD (2020/STE03695) on 3 November 2020 (see Appendix 5). 

Each stage of this research was conducted in accordance with the four key values and 

principles outlined in the National Statement on Ethical Conduct in Human Research: 

respect, research merit and integrity, beneficence and justice (NHMRC et al.,2023). For 

the emergency nurse surveys (see Sections 4.5 and 4.10), there were no foreseeable risks 

to participants aside from the time taken to complete the survey. Responses were 

anonymous, participants were de-identified, and all data were reported in aggregate form. 
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Data collected from implementation logs were also de-identified, and site champions did 

not record the personal details of participating staff. Where personal identifiers were 

available, these were removed and stored separately from the data for analysis. Data were 

only accessible to those directly involved in analysis and who had been approved by the 

ethics committee, and access was mediated by the chief investigator of the larger program 

of research and the lead PhD candidature supervisor. A waiver of consent was granted for 

the retrospective review of patient records. The study posed no direct risk to patients, 

and the need to seek consent may have impaired the research and risked introducing bias. 

Because I was not an employee of the LHD, I was engaged as a contingent worker, enabling 

me to access medical records for review. Contingent workers engaged for the purposes of 

research must meet all the requirements of regular nursing employees and are governed 

by the same code of conduct (Workplace Relations, 2015). 

4.4 Research Methods 

4.4.1 Study Phases 

There were two phases to this multimethod research on the implementation and 

evaluation of HIRAID in the Southern NSW LHD (see Figure 4.1). 

Phase 1 was guided by (French et al., 2012) four-step approach to the development of an 

evidence-based implementation strategy. An implementation strategy is used to facilitate 

the uptake, adoption and sustainability of a clinical intervention. It includes single or 

multiple activities or techniques, often referred to as strategies, which must be specified 

in detail, including what the strategy is, how it will be delivered, who will deliver it, who 

the expectant recipients are and the expected outcome (E. K. Proctor et al., 2013). 

In Phase 2, the RE-AIM framework was used to guide the evaluation of the 

implementation strategy developed in Phase 1 and the clinical practice outcomes 

following the implementation of the HIRAID intervention. 
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Figure 4.1. Overview of research phases. 
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4.4.1.1 Phase 1: Designing for Implementation 

Phase 1 of this research was undertaken over a 6-month period from September 2020 to 

February 2021. It involved consultations with key stakeholders to determine readiness 

for HIRAID implementation across the LHD, as well as planning and development of an 

evidence-informed strategy to operationalise the implementation of HIRAID. French et 

al.’s (2012) systematic four-step approach was used to guide the implementation 

strategy, which was aimed at achieving clinician behaviour change (see Table 4.1). 

Table 4.1. Steps to developing an implementation strategy 

Step Tasks 

1 Identify the target behaviour Identify the evidence–practice gap 
Specify the behaviour change needed to address the gap 
Identify the group(s) that need behavioural change 

2 Identify the enablers of and 
barriers to implementation 

Select a relevant theory or framework to inform the 
necessary change processes 

3 Identify the intervention 
components and mode of 
delivery to address the 
enablers and barriers 

Identify evidence to inform the selection of techniques 
and delivery modes to change the target behaviour 
Use a theory or framework to inform the selection of 
relevant techniques 

4 Select the measures to 
evaluate change 

Select appropriate and feasible measures to evaluate 
implementation and intervention effectiveness 

Note. Adapted from ‘Developing Theory-Informed Behaviour Change Interventions to Implement Evidence 
into Practice: A Systematic Approach Using the Theoretical Domains Framework’, by S. D. French, S. E. 
Green, D. A. O’Connor, J. E. McKenzie, J. J. Francis, S. Michie, R. Buchbinder, P. Schattner, N. Spike, and J. M. 
Grimshaw, 2012, Implementation Science, 7, Article 38, p. 3 
(http://www.implementationscience.com/content/7/1/38). Copyright 2012 by French et al. 

Phase 1 involved initial engagement with stakeholders at each study site and the 

establishment of a steering committee to support the implementation. Data collection and 

implementation strategy design were completed in the final 4 months before 

implementation. The development of the implementation strategy was conducted in two 

parts. In Part A, an embedded mixed methods study based on the TDF was conducted to 

identify the enablers of and barriers to the proposed intervention. These results informed 

Part B: the development of the implementation strategy for the HIRAID intervention 

guided by the BCW (see Figure 4.1). These methods are discussed in more detail in 

Sections 4.5 and 4.6. 
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4.4.1.2 Phase 2: Implementation Evaluation 

In Phase 2, a multimethod design and integration (where applicable) were used to 

evaluate the effectiveness of the implementation guided by the RE-AIM framework (RE-

AIM, n.d.). Figure 4.2 illustrates the timeline of the evaluation phase, which took place 

from 5 to 10 months post implementation, allowing for a transition period. Evaluation 

involved an audit of nursing documentation to evaluate outcomes (Study 2) and a 

comprehensive evaluation of the operationalised implementation strategy using three 

studies (Studies 3, 4 and 5). These included a qualitative study of emergency nurses’ 

experiences of implementation and quantitative surveys to evaluate intervention fidelity 

and experiences. Additionally, data were extracted from study site records to inform 

relevant areas of evaluation. It is important to evaluate both the strategy and the 

outcomes because while a strategy may be effective, it will not necessarily lead to a change 

in clinical outcomes (Bosch et al., 2019). 

Figure 4.2. Research timeline for Phases 1 and 2. 
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Tablelands, including large wilderness areas, including Kosciuszko National Park, home 

to the NSW ski fields and other outdoor activities in the summer months. 

Figure 4.3. Map of the Southern New South Wales Local Health District and the 11 participating sites. 

Note. Adapted from Southern NSW, by NSW Health, n.d. 
(https://www.health.nsw.gov.au/lhd/pages/snswlhd.aspx); Map of Multipurpose Services, by NSW Health, 
2024 (https://www.health.nsw.gov.au/regional/mps/Pages/mps-sites.aspx). In the public domain. 

In 2019, the Southern NSW LHD catered to approximately 211,122 residents and 

additional visitors to the south-east of NSW (NSW Health, n.d). There were 114,385 

presentations to Southern NSW LHD EDs in the 2020–2021 financial year (AIHW, 2023a), 

with approximately 180 emergency nurses employed across the LHD to deliver 

emergency care. Table 4.2 shows the staffing breakdown and presentations by ED 

(hereafter referred to as study sites). 
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Table 4.2. Southern New South Wales Local Health District emergency department characteristics 

Region Site 
No. ED 

presentations 
(2020–2021) 

No. emergency 
nurses a ED level b 

N
or

th
er

n 

Queanbeyan Hospital 23,539 28 3 

Goulburn Base Hospital 18,342 27 4 

Yass District Hospital 5,865 16 2 

Crookwell District Hospital 4,284 12 2 

So
ut

he
rn

 

South East Regional Hospital 20,071 24 4 

Cooma Hospital and Health 
Service 10,912 12 3 

Pambula Health Service 3,098 4 2 

Bombala Multipurpose Service 1,848 14 2 

Eu
ro

bo
da

lla
 Batemans Bay District Hospital 13,652 20 2 

Moruya Hospital 10,937 17 3 

Braidwood Multipurpose 
Service 1,690 14 2 

Total 114,238 188 

Note. ED: emergency department; a Nurses on the ED roster at the time of the study. b (Strategic Reform 
and Planning Branch, 2021b). 

In Australia, EDs are rated from Level 1 to Level 6 depending on the complexity of care 

and services they can provide (ACEM, 2023; Strategic Reform and Planning Branch, 

2021a). Some Level 1 and 2 facilities are known as ‘multipurpose services’, which may 

provide integrated health and aged care depending on the health district requirements 

(NSW Health, 2025). They have limited diagnostic services, and medical services are often 

provided by a general practitioner or via virtual care, with services sometimes limited to 

daytime only (Strategic Reform and Planning Branch, 2021a). In contrast, Level 3 and 4 

EDs accommodate the full range of emergency presentations 24 hours a day where 

resources permit. These EDs have a higher number of specialist emergency physicians 

and access to diagnostic clinical services, allied health and administrative support 

(Strategic Reform and Planning Branch, 2021a). In this research, ED levels ranged from 

Level 2 to Level 4 (Level 2: n =6; Level 3: n = 3; Level 4: n =2) (see Table 4.2). 
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At the commencement of this research, each of the three geographical regions in the 

Southern NSW LHD (Northern, Southern and Eurobodalla) (see Table 4.2) was overseen 

by an emergency clinical nurse consultant (CNC). A CNC is a registered nurse with a 

minimum of 5 years full-time postgraduate experience as well as postgraduate 

qualifications relevant to the speciality area in which they work (NSW Health, 2023). All 

three CNCs were employed on a permanent part-time basis, with various hours of 

employment. Six sites had clinical nurse educators, although coverage varied. Two sites 

had no educator at the time of planning and implementation. Therefore, at these sites, 

implementation support was provided by the CNC responsible for that site. 

4.5 Phase 1 (Study 1): Implementation Strategy Design 

Phase 1 (Study 1) was guided by French et al. (2012). In this section the process used to 

develop the HIRAID implementation strategy is described (see Figure 4.4). First, the aims 

and objectives of Phase 1 are presented, followed by the behaviour targeted. Then the 

methods used in both parts of Study 1 are described. This phase resulted in two 

publications: Publication 2 (associated with Part A of Study 1) and Publication 3 

(associated with Part B of Study 1). 

Figure 4.4. Phase 1: Development of an implementation strategy for HIRAID. 

4.5.1 Aim and Objectives 

The aim of Phase 1 was to develop an evidence-informed strategy to implement the 

HIRAID framework in Southern NSW LHD EDs. 

The specific objectives of this phase were: 

1. identify the enablers of and barriers to HIRAID implementation based on the TDF

(Publication 2)
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2. develop an evidence-based implementation strategy based on the BCW

(Publication 3).

4.5.2 Target Behaviour for HIRAID Implementation 

As described by (French et al., 2012), the first step was to establish the target behaviour. 

Human behaviour is a key component of any implementation activity. While the context 

can be modified to support uptake of an intervention, it is unlikely to succeed without the 

engagement of the individuals required to enact it (Michie et al., 2011). Therefore, 

specifying the behaviour defines not the problem but the behaviour that must change to 

resolve the problem (Michie et al., 2014). Considering a problem in behavioural terms 

requires the researcher to consider who is expected to perform the behaviour and in what 

context (Michie et al., 2014). In the Southern NSW LHD, the problem was inconsistency in 

nursing care, which was identified in a local quality improvement project (see Chapter 1). 

The HIRAID intervention promotes consistency in emergency nursing care. The 

framework is applied by emergency nurses when assessing patients in the ED and making 

decisions about their management and care. Therefore, the target behaviour in this case 

was emergency nurses’ approaches to the post-triage assessment of patients presenting 

to the ED. This clear behavioural target was required for progression to Step 2, where the 

TDF was applied to establish the enablers of and barriers to the target behaviour. 

4.5.3 Part A: Enablers of and Barriers to Implementation 

Part A of Study 1 relates to Step 2 of the implementation design strategy: identify the 

enablers of and barriers to implementation (French et al., 2012). In this study, a 

theoretical framework was used to identify the enablers of and barriers to the 

implementation of HIRAID. Publication 2 presents the results of Study 1, Part A (see 

Section 5.2.1). A brief overview of the study methods is presented in the following 

sections along with additional details not included in the publication. 

4.5.3.1 Study Design and Methods 

An embedded mixed methods design based on both quantitative and qualitative methods 

was used to identify the enablers of and barriers to the implementation of HIRAID across 

the study sites. The gathered data were primarily quantitative, with qualitative data being 

used to provide greater detail or context, in turn providing richer insights into the 

quantitative findings (see Figure 4.5) (Creswell & Plano Clark, 2007). 
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Figure 4.5. Embedded mixed methods design. 

Note. QUAN: quantitative; qual: qualitative. Reproduced from Designing and Conducting Mixed Methods 
Research (p. 68), by J. W. Creswell and V. L. Plano Clark, 2007, SAGE Publications. Copyright 2007 by SAGE. 

With the Southern NSW LHD covering a large geographic area and including 11 sites, it 

was beyond the scope of this research to undertake extensive site visits for the purposes 

of data collection. Therefore, a survey was used to simultaneously collect quantitative and 

qualitative data. Surveys are commonly used in research because they are cost-effective 

and enable the collection of data from a population that may be otherwise difficult to 

access (C. A. Green et al., 2015). 

4.5.3.2 Participant Recruitment 

All nursing staff permanently employed in an ED or multipurpose service across the study 

site were eligible to participate. All communications were accompanied by a participant 

information sheet (see Appendix 6). 

4.5.3.3 Data Collection 

Data were collected using a previously validated survey instrument informed by the TDF 

(Curtis et al., 2020). The first section of the survey gathered basic demographic 

information. The second section comprised a behavioural survey based on 16 questions 

related to the implementation of a new intervention and mapped to the TDF domains (see 

Appendix 7). All statements had to be answered for a survey to be complete and to control 

for missing data. Free text comments were optional. 

4.5.3.4 Data Analysis 

The quantitative and qualitative survey data were independently analysed before 

integrating and mapping them to the TDF domains. Qualitative and quantitative analyses 

informed the preliminary enablers of and barriers to HIRAID implementation. 

QUAN 

qual 

Interpretation 
based on 

QUAN(qual) 
results 
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4.5.3.4.1 Level of Agreement 

To identify the enablers and barriers based on respondents’ level of agreement with 

survey statements the literature was reviewed, and thesis supervisors were consulted. 

The academic literature varies with respect to the identification of enablers and barriers 

from survey results (Murphy et al., 2019; Spooner et al., 2018). Some studies specify a 

≥ 70% agreement with statements (Amemori et al., 2011; Murphy et al., 2019), while 

others have no predetermined level of agreement (Spooner et al., 2018). There were 

concerns related to using a 70% agreement level due to low staff numbers (see Table 4.2), 

where a few individuals could have a significant influence on implementation. Thus, 

potential barriers may have been overlooked. Given this, it was considered appropriate 

to use an 80% level of agreement (or disagreement) with survey items to ensure that 

potential enablers or barriers were not overlooked. Therefore, quantitative survey items 

were considered enablers if there was ≥ 80% disagreement with a negatively worded 

statement or ≥ 80% agreement with a positively worded statement. Qualitative free text 

data were also used to inform the enablers and barriers. 

4.5.3.4.2 Integration 

The quantitative and qualitative survey findings were integrated (Fetters et al., 2013) to 

establish the final set of enablers of and barriers to the implementation of the HIRAID 

framework. Following integration, the findings were mapped to the TDF to identify the 

specific domains that were enablers of or barriers to implementation. Publication 2 

(embedded in Section 5.1.1) provides further details of the study methods along with the 

findings: 

Kennedy, B., Curtis, K., Kourouche, S., Casey, L., Hughes, D., Chapman, V., Fry, M. (2024). 

Establishing enablers and barriers to implementing the HIRAID® emergency 

nursing framework in rural emergency departments. Australasian Emergency Care, 

27(4), 290–298. https://doi.org/10.1016/j.auec.2024.08.002 

The next section details Phase 1, Part B, which aligns with Steps 3 and 4 outlined by 

French et al. (2012) (see Table 4.1). Part B was informed by the results of Part A and 

involved the development of the implementation strategy for HIRAID in Southern NSW 

LHD. 
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4.5.4 Part B: Interventions Appropriate to the Enablers and Barriers 

In Part B of Phase 1, I used the TDF and BCW to inform the development of the 

implementation strategy (Michie et al., 2014). The 14 TDF domains can be mapped to the 

intervention functions in the BCW. In this research, the TDF domains identified as the 

enablers and barriers of HIRAID implementation in Part A were used to select to the 

relevant intervention functions. 

4.5.4.1 Methods to Develop an Implementation Plan 

A systematic process, outlined by Michie et al. (2014), was used to select the relevant 

intervention functions and BCTs. First, the relevant intervention functions were 

determined by mapping them to the TDF domains identified as enablers and barriers in 

Part A (see Table 4.3). 

Table 4.3. Links between theoretical domains and intervention functions 

Note. Adapted from The Behaviour Change Wheel: A Guide to Designing Interventions (p. 113), by S. Michie, 
L. Atkins, and R. West, 2014, Silverback Publishing. Copyright 2014 by Silverback Publishing.

These intervention functions were then mapped to the corresponding BCTs, which may 

be associated with one or more intervention functions (Michie et al., 2014). All relevant 

BCTs associated with the identified intervention functions were considered and selection 

was in consultation with my lead supervisor. Decisions related to BCT selection were 

informed by the definition of the BCT and consideration of barriers and enablers. This 

process was supported by the BCT Taxonomy mobile app and the resources provided in 

The Behaviour Change Wheel: A Guide to Designing Interventions (Michie et al., 2014). 
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These resources provided an easy reference to intervention functions and their 

associated BCTs and definitions. The mobile app assisted in selecting the correct BCT, 

with alternative BCTs according to the planned operationalisation provided in the 

application when considering BCT selection. 

When identifying intervention functions and relevant BCTs, it is important to consider the 

mode of delivery (E. K. Proctor et al., 2013). In consultation with stakeholders, the 

appropriate targets for delivery were identified. Evaluation metrics facilitate the 

evaluation of fidelity (i.e. determining whether an intervention is used as intended). Given 

that not all intervention functions, BCTs or modes of delivery are suitable for all 

situations, decisions were based on context and guided by the APEASE criteria in each 

stage (Michie et al., 2014) (see Chapter 3). 

Publication 3 (embedded in Section 5.1.2) provides further information on the methods 

used in Study 1, Part B:  

Kennedy, B., Curtis, K., Kourouche, S., Casey, L., Hughes, D., & McCloughen, A. (2024). 

Development of an evidence-based strategy to implement the HIRAID® emergency 

nursing framework in rural emergency departments using behaviour change 

theory. International Emergency Nursing, 77, Article 101538. 

https://doi.org/10.1016/j.ienj.2024.101538 

4.6 HIRAID Emergency Nursing Framework Implementation 

This section provides a brief overview of the implementation of HIRAID across the 11 

study sites, guided by the implementation strategy developed in Phase 1. A steering 

committee comprising district-level nurse managers, senior nurses and a medical director 

representing all study sites was convened in September 2020 and ran until the conclusion 

of data collection in December 2021. As outlined in Section 4.5, attendance at the 

meetings was reviewed as part of the evaluation. Meetings were coordinated and chaired 

by an emergency CNC and a district nurse manager. 

Once ethics approval was granted in November 2020, planning the implementation and 

established a definitive timeline was established. Following the development of the 

implementation plan in Phase 1, two Essentials of Care program coordinators (non-ED 

CNCs) in the Southern NSW LHD presented the plan to nurse end users at the study sites. 

The plan was also circulated to senior ED clinicians, who had the opportunity to provide 
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feedback. Based on this feedback and each site’s capacity to avail staff of the required 

resources (e.g. HIRAID documentation templates and e-learning), implementation was 

planned for the final week of February 2021. 

To implement the HIRAID framework at each site, a train-the-trainer model was used. 

This involved training of appropriately skilled clinicians to instruct others in the clinical 

intervention. This model has demonstrated effectiveness in the clinical setting (Pearce et 

al., 2012). Therefore, prior to the implementation, training was delivered to emergency 

nurses selected to fulfil the role of ‘HIRAID champion’ at each study site. 

4.6.1 Champion Recruitment 

Emergency nurses from across the LHD were recruited following expressions of interest 

for the role of HIRAID champion. The chair of the steering committee, an emergency 

district CNC, consulted with site managers and emailed emergency nurses with an 

invitation to become a HIRAID champion and attend a train-the-trainer course. 

Champions are those who work to promote an intervention, troubleshoot any problems 

and overcome resistance by their colleagues (Powell et al., 2015). In this study, they were 

also expected to assist with training where required. Nurses who were engaged to deliver 

the HIRAID training and support implementation were referred to as HIRAID champions. 

The invitation emails for expressions of interest included an information sheet that 

provided an overview of the HIRAID framework, some background on the project and 

contact details at each site (see Appendix 8). Interested nurses were encouraged to 

discuss the opportunity with their managers. The original intention was to recruit staff 

who had self-nominated for the champion role to ensure that they would be motivated to 

participate in change. However, some staff in leadership roles (e.g. clinical nurse 

educators or nurse practitioners) were recruited by their managers. 

4.6.2 Train-the-Trainer Course 

In the week commencing 15 February 2021, three 1-day train-the-trainer courses were 

run at three separate sites across the LHD, making them easily accessible to participants. 

An additional course was delivered in April 2021 to capture the small number of senior 

staff who had been unable to attend the initial training. An additional nurse was trained 

by one of the CNCs at a different time. Staff who attended the training were paid as usual. 
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The first 3 days of training ensured that there would be champions at ten sites, with one 

of the CNCs responsible for one small site without a trained HIRAID champion. 

Prior to attending the train-the trainer course, participants were required to complete the 

e-learning module and prereading to ensure they had adequate baseline knowledge of the 

HIRAID intervention. Face-to-face training was then delivered in a 6-hour workshop, 

providing more detailed information about HIRAID, it also covered the content of the face-

to-face training that would subsequently be delivered to all emergency nurses. This 

allowed the participants to understand how to deliver the education in their respective 

workplaces. The course incorporated an overview of the strategies in the implementation 

plan and how they were to be operationalised. Attendees had the opportunity to discuss 

the challenges that could occur during implementation, including resistance from staff, 

and they shared strategies to mitigate these challenges along with the pathways for 

communication and escalation if required. All sites were provided with the necessary 

resources to deliver HIRAID training to emergency nurses. Champion training was 

targeted at senior clinicians, including nurse educators and clinical nurse educators, who 

could support and champion the implementation of HIRAID in the clinical setting. The live 

implementation of HIRAID was scheduled for Monday, 22 February 2021. 

4.6.3 HIRAID Templates 

Documentation templates were a key implementation strategy, designed to capture 

emergency nurse assessment findings and nursing actions. There are six documentation 

templates designed for adult, paediatric, trauma, mental health, low acuity presentations 

and re-assessment in the ED. Templates are tailored to ensure that the necessary 

assessment and treatment details completed by emergency nurses are captured. A sample 

of a HIRAID template is published in Publication 4, section 5.2.1.  

4.6.4 Tracking Implementation and Adaptations 

During the train-the-trainer course, attendees were provided with a full overview of the 

research, the data to be collected following the HIRAID implementation, a summary of 

their responsibilities as a HIRAID champion (see Appendix 9) and a participant 

information sheet (see Appendix 10). This was to ensure that all champions were aware 

of the research activities should they choose to participate. 
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The instructions to participants included the record-keeping requirements, as well as the 

use of templates to record any challenges with and adaptations made to the delivery of 

activities and a log to track implementation (see Appendix 11). Tracking the 

implementation also involved assisting with audits of the HIRAID templates to confirm 

that it was being used. The audit included only patients allocated to a bedspace. Given that 

the nurses completing the audit were not consistently provided dedicated time to 

complete, the audit only required confirmation that the templates were used for initial 

nursing assessment documentation, and that the appropriate template was used. The 

process was reiterated via email when all who had attended the training were contacted 

approaching 6- and 12-weeks into implementation. The intent of this audit was twofold: 

first, it provided an opportunity to ensure that all champions had access to the templates 

and to remove any outdated templates; and second, it helped identify when individuals or 

sites required more assistance if uptake was low. 

In conjunction with an emergency nurse assisting with the project, a further 

comprehensive audit of the medical records of all nursing staff on the ED roster at 

9 months post implementation (November 2021) was conducted. For each nurse, three 

consecutive entries were audited for patients who were triaged as Category 2–4 and 

allocated a bedspace for more than 90 minutes. At smaller sites, audits of each staff 

member were conducted for up to 4 weeks to capture three consecutive entries, by 

nurses, for patients that met the criteria. To minimise bias, the audit in the department 

where the emergency nurse assisting was employed was conducted by the thesis author. 

HIRAID champions at each site had access to their local CNC for support where required. 

In addition to providing a reminder ahead of the audit, champions were contacted via 

email every 2–3 weeks during implementation to offer support if required. This was the 

most feasible means of communication given their varied work patterns. 

In the next section the process used to comprehensively evaluate the implementation 

across the study sites in Phase 2 of the research is presented. Subsequent sections include 

a detailed overview of the methods used in the Phase 2 studies. 
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4.7 Phase 2: Implementation Evaluation 

The methods used in Phase 2 to evaluate the implementation of HIRAID and its outcomes, 

as guided by the RE-AIM framework will be presented in this section. There were four 

discrete studies to evaluate the implementation of HIRAID across the study sites, and a 

review of the implementation records was also completed. The findings of Studies 2 and 

5 are reported in Publications 4 and 5 respectively (see Figure 4.6). First the overarching 

aim of Phase 2 will be presented, followed by the methods of evaluation. The subsequent 

subsections then include the methods of each of the four studies. 

Evaluating an implementation is critical to understand how and why changes occur 

(Glasgow et al., 2019). To quantify the effect of an implementation strategy, both the 

implementation strategy and the outcomes of the intervention must be evaluated 

(Glasgow et al., 2019; J. D. Smith & Hasan, 2020). While there may be observed changes in 

practice or clinical outcomes following the implementation of an intervention, without an 

evaluation of the overarching implementation strategy, these changes cannot necessarily 

be attributed to the intervention (Powell et al., 2019). Therefore, implementation 

evaluation needs to occur across multiple levels to determine the effectiveness of the 

implementation strategy (Glasgow et al., 2019). 
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Figure 4.6. Phase 2: Evaluation of HIRAID implementation. 

4.7.1 Aim 

The aim of Phase 2 was to evaluate the HIRAID implementation strategy according to the 

RE-AIM framework (i.e. reach, effectiveness, adoption, implementation quality and 

maintenance). 

4.7.2 Design and Methods 

Evaluation of the implementation strategy was guided by the RE-AIM framework. To 

comprehensively evaluate the intervention strategy using the RE-AIM framework, it was 

necessary to use multiple methods and data sources (Glasgow et al., 2019) because no 

single method would have provided adequate detail on all domains. 

Four primary data sources informed the evaluation of the HIRAID implementation: 

• documentation audits (outcome effectiveness) (Study 2)

• champion (instructor) surveys (Study 3)

• emergency nurse surveys (Study 4)

• staff interviews (Study 5).
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Additionally, documents such as training records, implementation logs and steering 

committee minutes were used to inform the evaluation where appropriate. Each study 

site was provided with templates to track and record implementation activities (as 

described in Section 4.6.3). 

4.7.3 RE-AIM Domains and Links to Data Sources 

The five domains of the RE-AIM framework used for the evaluation of the HIRAID 

implementation in the Southern NSW LHD are as follows: 

1. Reach: refers to the number and percentage of eligible emergency nurses who 

participated in the HIRAID education program (measured through site 

implementation records). 

2. Effectiveness: measured in two ways: 

o emergency nurse opinions on the usefulness of HIRAID in clinical practice 

using a survey (Study 4) and interviews (Study 5) 

o the accuracy of initial assessment documentation (Study 2).1 

3. Adoption: the proportion of eligible sites that adopted the HIRAID emergency 

nursing framework as part of their routine ED care delivery and with nurses 

trained as champions (setting), and the proportion of emergency nurses who used 

HIRAID framework for patient assessments (individual). 

4. Implementation quality: measured according to dose (the number of courses 

delivered, and staff trained), fidelity (delivery of implementation strategies by 

champions) and quality (the level of staff satisfaction with training); measured 

using staff surveys (Studies 3 and 4) and staff interviews (Study 5). 

5. Maintenance: The routine adoption of HIRAID at the organisational level (i.e. 

HIRAID embedded in emergency nurse orientation and training) and the 

individual level (i.e. the ongoing use of HIRAID in practice by emergency nurses). 

Table 4.4 presents an overview of the data sources for each RE-AIM domain. 

 
1 The effect of HIRAID on patient outcomes and costs were evaluated as part of a larger program of research 
Curtis, K., Fry, M., Kourouche, S., Kennedy, B., Considine, J., Alkhouri, H., Lam, M., McPhail, S. M., Aggar, C., 
Hughes, J., Murphy, M., Dinh, M., & Shaban, R. (2023). Implementation evaluation of an evidence-based 
emergency nursing framework (HIRAID): Study protocol for a step-wedge randomised control trial. BMJ 
Open, 13(1), e067022. https://doi.org/http://dx.doi.org/10.1136/bmjopen-2022-067022  and is outside 
of the scope of this thesis. 
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Table 4.4. RE-AIM benchmarks for HIRAID evaluation and data sources 

RE-AIM domain 
Data source 

Nurse 
surveys 

Nurse 
interviews 

Champion 
surveys 

Medical 
records 

Implementation 
records 

Reach 

Effectiveness 

Adoption 

Implementation 
quality 

Maintenance 

During the planning stage, in consultation with local stakeholders, the targets for each 

activity in the implementation strategy were considered. The determined targets were 

integrated into the relevant RE-AIM domains. Additional data sources and measures to 

evaluate were determined prior to implementation. 

Table 4.5 provides an overview of the RE-AIM domains and associated measures and 

targets. This provides a framework for the integration of data sources used to inform the 

evaluation (Fetters et al., 2013), described in the next section. 
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Table 4.5. RE-AIM benchmarks for implementation evaluation 

RE-AIM domain Measure Target 
Reach Proportion of ED nurses who complete the HIRAID training either partially or in full (i.e. face-

to-face and/or e-learning) ≥ 80% 

Effectiveness Modified D-Catch score of emergency nurses’ initial documentation pre and post 
implementation (setting) 

Improved documentation 
quality (clinical outcome) 

ED nurse (individual) opinions on HIRAID usefulness (e.g. HIRAID helps them recall the 
required assessment and management of patients) ≥ 80% 

Adoption Proportion of EDs that implement HIRAID (setting) 100% 
Proportion of sites with at least one HIRAID champion / instructor (setting) 100% 

Proportion of nurses who use the HIRAID documentation when indicated (individual) ≥ 80% 
Implementation 
quality 

Dose No. courses/sites (train-the-trainer and provider) delivered - 
No. HIRAID champions per site At least one who is not part of 

the education team 
Proportion of emergency nurses who complete face-to-face training, e-learning and/or view the 

HIRAID video ≥ 80% 

Percentage of flip cards received and used 100% 
Formal communication from the executive outlining expectations Minimum of one 

Steering committee meetings and attendance - 
Percentage of intervention delivery within 3 months ≥ 80% 

Fidelity Percentage of implementation tasks performed always or most of the time 80% 
Adaptations made to HIRAID delivery or implementation strategy Adaptations made 

Quality Percentage of staff that rated the train-the trainer course as engaging Staff satisfaction 
Maintenance Inclusion of HIRAID in emergency nurse orientation and training (e.g. First Line Emergency 

Care Course) Embedded in health district 

Percentage of sites with HIRAID templates in use at ≥ 6 months 
Percentage of emergency nurses reporting use at ≥ 6 months 

≥ 80% 

Note. ED: emergency department. 
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4.7.4 Analysis and Integration 

Quantitative and qualitative data (see Sections 4.7–4.10) were analysed for each discrete 

study that informed the evaluation. Data were integrated by merging the quantitative and 

qualitative findings into the corresponding RE-AIM domains (see Table 4.4). Additional 

data sources were reviewed and included as a descriptive summary of the relevant 

findings aligned with the appropriate RE-AIM domains. 

Merging the data enables the findings from each data source to be integrated and, where 

appropriate, compared (Fetters et al., 2013). This process provides a more 

comprehensive understanding of the outcomes for each RE-AIM domain. When merging 

the data, it was necessary to assess the outcomes of the studies and determine the ‘fit’ of 

the data. This process of assessing fit informed whether the findings measuring the same 

domain were congruent, revealing inconsistencies and providing new insights or 

additional details to expand the findings (Fetters et al., 2013). Chapter 6 reports the 

results of the data integration. 

A detailed overview of the methods, instruments and data collection processes for each of 

the studies that informed the evaluation of the implementation is now provided in the 

following sections. 

4.8 Study 2: Accuracy of Nursing Documentation 

Study 2 (see Figure 4.7) evaluated the effectiveness of the HIRAID implementation based 

on the accuracy of emergency nurses’ post-triage documentation. Additional patient and 

health service–related outcomes were evaluated as part of the broader program of 

research (Curtis et al., 2023). Documentation templates were a key strategy in the HIRAID 

implementation to capture nurses’ assessment findings. Therefore, Study 2 assessed the 

effect of HIRAID on the accuracy of nursing documentation. The following subsections 

provide a brief overview of the aim, study design, inclusion criteria and data collection 

and analysis. Additional details related to the study methods and results can be found in 

Publication 4 (Kennedy, Lam, et al., 2025) embedded in Chapter 5. 
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Figure 4.7. Study 2: Documentation evaluation. 

4.8.1 Aim 

The aim of this study was to determine whether HIRAID improved the accuracy of nurses’ 

documentation across a large rural health district. 

4.8.2 Design and Methods 

A quasi-experimental pre-post study design was used to evaluate emergency nurses’ post-

triage documentation. Quasi-experimental designs are used to determine causality when 

subjects cannot be randomised into groups (Siriwardena, 2013). Given the nature of the 

intervention, it was not feasible to conduct a randomised study because implementation 

necessitated system-wide changes that would be applicable to all emergency nursing 

staff. Therefore, to evaluate the outcomes of the HIRAID implementation, a random 

sample of clinical records that met the inclusion criteria (see below) for the 3-month 

period prior to HIRAID implementation were compared with a random sample of clinical 

records for the 3-month period commencing 6 months after HIRAID implementation. 
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4.8.3 Inclusion Criteria for Review 

Five presenting complaints that are among the most common presentations to EDs in 

NSW (Dinh et al., 2016) were selected as the focus of the documentation audit. The 

inclusion criteria were adult or paediatric patients who: 

• presented with shortness of breath, fever or abdominal, chest or limb pain

• were triaged on the Australasian Triage Scale as Category 2, 3 or 4

• were admitted to or transferred from ED for ongoing care

• had an ED length of stay greater than 1 hour.

The records to be reviewed were determined in consultation with thesis supervisors and 

senior clinicians from the LHD during the planning phase to identify the presentations 

where emergency nurses would be expected to apply HIRAID and complete relevant 

documentation. Initially, these included records documenting the administration of 

analgesia or nurse protocols for both admitted and discharged patients. However, on 

initial review, it became apparent that nurse protocols were not being consistently 

recorded, making it difficult to identify nurse involvement, particularly for patients who 

had been cared for by nurses in the waiting room. After consulting with thesis supervisors, 

it was decided to amend the inclusion criteria to exclude patients who had been 

discharged. This is because patients who are admitted or transferred are assessed by 

emergency nurses throughout their ED stay. Senior clinicians agreed that this would be 

the expectation. 

4.8.4 Sample Size and Record Selection 

Based on previous work (Munroe et al., 2022) and the five presenting complaints listed 

above, we calculated that to achieve 80% power, a significance of 5% and an effect size of 

0.3, the sample size must be at least 110 records (22 for each presenting complaint) both 

before and after the intervention. Power analysis was conducted using two independent 

t-tests.

An emergency CNC employed in the LHD generated a report of patient attendance to the 

ED using FirstNet, an electronic medical record software designed for and used in public 

EDs in NSW. To identify records for review, the report included all the following 

presenting complaints: 

• Respiratory, shortness of breath
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• Respiratory, asthma

• Fever

• Pain, abdominal

• Pain, chest

• Pain, limb lower/hip

• Pain, limb upper/shoulder

• Pain, joint.

The CNC systematically cleaned the data based on the inclusion and exclusion criteria 

listed in Section 4.8.3. All records that met the inclusion criteria were retained and 

allocated a unique identifier. Any identifiable data were separated and securely stored. 

The CNC created an Excel spreadsheet containing the unique identifiers, facility and 

presenting complaint and transferred via a secure platform. 

With the assistance of a biostatistician, a stratified random sample of the records in the 

spreadsheet received from the CNC was generated. The sample was stratified based upon 

the estimated number and proportion of presentations per region for the 12-month 

period prior to study commencement (see Table 4.6). The generated random sample was 

returned to the CNC, who was provided instruction to link the randomised records in the 

spreadsheet to the full records using the identifiers. The CNC then uploaded the full 

records into the REDCap (Research Electronic Data Capture) web application to enable 

the full review (see Section 4.12 for further details on data management). 

Table 4.6. Emergency department presentations by region in the Southern New South Wales Local 

Health District, 2019–2020 

Region No. Percentage 

Eurobodalla 25,914 23.4% 

Southern 33,700 30.4% 

Northern 51,192 46.2% 

Total 110,806 100% 

During the 6-month implementation phase of the study, one of the Level 2 EDs changed 

its model of care. Therefore, investigators at the University of Sydney and the Southern 

NSW LHD decided to exclude it from the evaluation because nurses at this facility were 

not required to use the HIRAID framework and documentation templates. 
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4.8.5 Data Collection Instrument 

The accuracy of emergency nurses’ post-triage documentation was assessed using a 

modified D-Catch instrument, which has previously been used in a review of emergency 

nursing documentation following HIRAID implementation (Munroe et al., 2022). The 

instrument includes emergency presentation and patient details and evaluates nurses’ 

initial documentation, including the essential elements of emergency nursing care: 

patient history, red flags, assessment, interventions, diagnostics and plan for ongoing 

care. Publication 4 (Kennedy, Lam, et al., 2025), presented in Chapter 5, provides a more 

detailed overview of the study methods, modified D-Catch instrument and essential 

elements of emergency nursing care. Appendix 12 shows the modified D-Catch data 

dictionary, including the rating scales and descriptors, included in Publication 4. For each 

presenting complaint, a comprehensive list of red flags was extracted from evidence-

based clinical guidelines (Curtis & Moules, 2020) (see Appendix 12). Reviewers were able 

to record additional red flags not available for selection if required. 

4.8.6 Data Collection 

Prior to commencing data collection and guided by a detailed data dictionary, a sample of 

ten records were reviewed to test the D-Catch instrument and ascertain the location of 

the required data elements in the electronic medical records. These details were recorded 

in the data dictionary to ensure consistency in data collection. These records were 

reviewed in full by the thesis author, with guidance from supervisors when required. 

Challenges related to data collection were discussed with supervisors during the data 

collection process. 

4.8.7 Data Analysis 

After extracting the data into Excel from REDCap™, it was imported into IBM SPSS 

Statistics 28.0 for analysis. The data were summarised using descriptive statistics—mean 

and standard deviation (SD) or median and interquartile range (IQR) for continuous 

variables and number and percentage for categorical variables. The pre- and post-

intervention medical records were compared using the two-sample t-test for continuous 

variables and Pearson’s chi-squared test for categorical variables. 

Publication 4 (Kennedy, Lam, et al., 2025), embedded in Section 5.3.1, provides further 

details on the methods and results of Study 2. 
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4.9 Study 3: HIRAID Champion Evaluation of Implementation 

Study 3 (see Figure 4.8) was conducted to evaluate the implementation quality domain in 

the RE-AIM framework. The HIRAID champions played a crucial role in implementing the 

HIRAID strategies. A train-the-trainer model was used to train senior emergency nurses 

to become HIRAID champions and provide onsite support (see Section 4.6). The 

engagement of senior clinicians as HIRAID champions was critical given the geographical 

spread of the Southern NSW LHD, particularly for sites with no onsite educational 

support, and to provide after-hours support at all sites. All nurses who completed the 

training were invited to participate in two surveys—one to evaluate the train-the-trainer 

course and the other to assess their fidelity to the HIRAID implementation. 

4.9.1 Design and Methods 

Quantitative surveys were used to evaluate the train-the-trainer course and assess 

HIRAID champions’ fidelity to the implementation strategy. This survey design enabled 

evaluation over a large area at a single point in time, providing a cross-sectional sample 

of the population (Saks & Allsop, 2013). It also enabled the use of a standardised measure 

(Saks & Allsop, 2013) to determine participants’ level of satisfaction with the train-the-

trainer course and the degree to which they used the implementation strategies as 

intended during HIRAID implementation. 
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Figure 4.8. Study 3: HIRAID instructor evaluation of implementation. 

4.9.2 Survey Distribution to Instructors 

Survey 1 was used to evaluate nurses’ perceptions of the train-the-trainer course. All 

emergency nurses who attended the HIRAID champion (instructor) training were 

provided with a hard-copy survey during the course to allow time for completion. 

Completion of the survey was voluntary. A box was placed at the venue exit for 

participants to return the survey if they chose to complete it. Consent was implied with 

the return of the survey on completion of training. 

Survey 2 was used to evaluate nurse instructors’ fidelity to the HIRAID implementation 

strategy. A unique survey link with an invitation to participate and a participant 

information sheet (see Appendix 10) was sent via REDCap to the email addresses of all 

nurses who had completed the training. The survey was open for 4 weeks, and automatic 

weekly reminders were sent to those who had not yet completed it. Participants who 

completed the survey were given a A$30 gift voucher. The initial plan was to distribute 
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the survey 12 weeks following HIRAID implementation. However, because of 

implementation delays at some sites, this was delayed for a further 5 weeks. Surveys were 

distributed in mid-July 2021. 

4.9.3 Survey 1: Instructor Course Evaluation 

Survey 1 was used to evaluate the delivery of the train-the-trainer course and inform 

future improvements. Evaluation was based on participants’ perceived engagement with 

the course and perceived preparedness to implement HIRAID following the course. 

The survey instrument included the date of the course, followed by six questions on 

course delivery and nurse preparedness. Answers were based on a five-point Likert scale 

(1 = strongly disagree to 5 = strongly agree). Two open-ended questions—one related to 

suggestions for course improvement and the other to general feedback—gave 

participants the option to provide feedback (see Appendix 13). The survey was based on 

a standard survey used in the evaluation of course delivery in LHDs, with some questions 

specifically tailored to HIRAID course delivery. No personal details were collected. 

4.9.4 Survey 2: Instructor Implementation Fidelity  

Survey 2 was used to evaluate the extent to which HIRAID was implemented according to 

the implementation strategy (fidelity). The survey instrument comprised 14 questions on 

whether the strategies were implemented as intended, with answers based on a four-

point Likert scale (1 = not completed to 4 = always/almost always completed). Nurse 

instructors who made any adjustments to the education program could provide details on 

the changes made in an additional question. Respondents were asked to write free text on 

specific implementation activities and what they did or did not like about HIRAID (see 

Appendix 14). No personal details were collected because respondents were identifiable 

via their email if required and their hospital facility and position were already known. The 

survey instrument was managed in REDCap and tested for face validity by three senior 

clinicians at the study site. Some functional adjustments to the survey were required 

before distribution. 

4.9.5 Data Analysis  

Quantitative descriptive data analysis was conducted in IBM SPSS Statistics 28.0. 

Statistics were reported for the LHD overall and according to the level of the ED (i.e. 

Level 2 and Levels 3/4 combined). Continuous data were tested for normality, with non-
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parametric methods being used for non-normal distributed variables. The data were 

summarised using descriptive statistics (means and SDs or medians and IQRs for 

continuous variables and counts and percentages for categorical variables). Where 

relevant, results were compared according to ED levels using two-sample t-tests for 

continuous variables and Pearson’s chi-squared test for categorical variables. Given their 

brevity, qualitative data (free text responses) were managed in Excel and grouped 

according to common themes. A descriptive overview and exemplar quotes are provided 

where relevant. 

Fidelity was measured according to respondents’ level of agreement with statements. 

This was guided by the literature and the measures established during Phase 1. Fidelity 

instruments and measures vary considerably, with little consensus on the appropriate 

level of agreement (Bond & Drake, 2020; Wickersham et al., 2011). Fidelity was measured 

as ‘high fidelity’ with ≥ 80% agreement with a score of 4 (i.e. the strategy was delivered 

as intended), ‘moderate fidelity’ as 60%–79% agreement and ‘low fidelity’ as < 60% 

agreement.  

4.10 Study 4: Emergency Nurse Evaluation of Implementation 

Study 4 (see Figure 4.9) involved a survey of emergency nurses and informed the 

evaluation of three RE-AIM domains: effectiveness, implementation quality and 

maintenance. The survey was distributed in September 2021, 6 months post 

implementation. The following subsections include an overview of the aim, survey design, 

methods and analysis. 
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Figure 4.9. Study 4: Emergency nurse evaluation of implementation. 

4.10.1 Aim 

The aim of Study 4 was to evaluate the HIRAID implementation strategy in terms of its 

delivery, use and adaptation. 

4.10.2 Design and Methods 

A cross-sectional quantitative survey was used to evaluate emergency nurse perspectives 

of HIRAID 6 months after implementation. A cross-sectional survey provides a snapshot 

at a point in time and offers flexibility because it can be administered electronically across 

a large geographic area (Connelly, 2016). It provides a standardised approach to evaluate 

clearly defined items and enable comparisons between sites (Saks & Allsop, 2013). 

The survey comprised 15 questions plus additional questions that allowed respondents 

to expand on their initial responses. The first section collected basic demographic 

information (years of experience, place of work, postgraduate qualifications). The second 
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part comprised the survey on emergency nurses’ evaluation of HIRAID implementation 

strategies (see Appendix 15). Three questions were related to whether nurses received 

the implementation strategies, with answers based on a yes or no response. This was 

followed by a series of questions on the degree to which the implementation strategies 

were used, with answers based on a five-point Likert scale (1 = never to 5 = always). 

REDCap has an in-built validation, with all items requiring a response to enable survey 

completion and prevent missing data. Respondents also had the option to provide free 

text responses to expand on why they did or did not use a strategy. The survey was tested 

for face validity and functionality by three senior clinicians, and their input informed the 

expansion of options for education delivery. 

4.10.3 Participant Recruitment 

The participant recruitment process was described in Section 4.5.3.2. All nursing staff 

permanently employed in an ED or multipurpose service in the Southern NSW LHD were 

eligible to participate. A participant information sheet accompanied all communications 

(see Appendix 6). 

The survey was conducted in early September 2021, 6 months after the commencement 

of HIRAID implementation. Initially, the survey was intended to be open for 4 weeks, but, 

following consultation with senior clinicians at the study site, this was extended by a week 

to 13 October 2021 because of the low response rate. 

4.10.4 Data Analysis 

Section 4.9.5 provided an overview of the data analysis for all surveys used to evaluate 

the HIRAID implementation. To evaluate the degree to which respondents were exposed 

to or engaged in an implementation strategy, the proportion of those who rated 

statements as 4 or 5 on the Likert scale (i.e. most of the time or always) was calculated. 

4.10.5 Challenges 

From late June 2021, NSW experienced extensive COVID-19 lockdowns and travel 

restrictions (Xiao et al., 2021), preventing travel to study sites until November 2021. 

During this period, the travel restrictions changed constantly, and local outbreaks in some 

rural communities required people to quarantine. These issues affected staffing and 

placed increased demands on emergency staff. These effects were not uncommon, as 

indicated by the findings of a scoping review on the effect of the pandemics on rural EDs 
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(Barnes & Crilly, 2022). Because of these restrictions, emergency CNCs and nurses who 

had completed the train-the-trainer course were requested to make staff aware of the 

surveys to increase response rates. 

4.11 Study 5: Emergency Nurses’ Experiences of Implementation 

Study 5 (see Figure 4.10) was conducted to evaluate two domains in the RE-AIM 

framework: effectiveness and quality of the HIRAID implementation. Qualitative methods 

provide greater clarity on the effect of an intervention and how it operates in certain 

contexts and build on the findings of quantitative methods (Glasgow et al., 2019; Hamilton 

& Finley, 2019). Implementing the HIRAID framework required emergency nurses to 

apply it in practice. Therefore, it was important to gather the experiences of emergency 

nurses to obtain insights into the perceived effects of the framework in practice and how 

implementation was executed across the study sites. 

The manuscript related to this study—Publication 5 (Kennedy, Curtis, et al., 2025)—has 

been submitted to a journal for review and is included in Chapter 5 (Section 5.3.4) of this 

thesis. The following subsections provide a brief overview of the aim, methods and data 

analysis for Study 5. 

4.11.1 Aim 

The aims of Study 5 were to explore: 

• emergency nurses’ understanding of HIRAID 

• the effect of HIRAID on emergency nursing practice 

• emergency nurses’ experiences of the strategies used to implement HIRAID in 

practice. 

4.11.2 Design and Methods 

Given the absence of qualitative studies related to emergency nurses’ experience of 

HIRAID implementation, a qualitative descriptive study was used as a pragmatic approach 

to explore this little-understood phenomenon (Kim et al., 2017). Semi-structured 

interviews were conducted to explore nurses’ experiences of HIRAID and its 

implementation, providing a standardised approach but enabling flexibility to explore 

concepts as the interviews progressed (C. A. Green et al., 2015). 
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Figure 4.10. Study 5: Emergency nurses’ experiences of HIRAID and its implementation. 

4.11.3 Participant Recruitment and Consent 

Emergency nurses indicated whether they were willing to participate in interviews when 

completing either the implementation evaluation survey or the emergency nursing 

survey. A participant information sheet was made available to nurses for review prior to 

indicating their expression of interest (see Appendix 16). 

Nurses who had expressed interest in participating in an interview were emailed an 

invitation to schedule an interview time using Microsoft Bookings, which enabled them to 

select their preferred day (Monday to Saturday) and time over a 6-week period and 

collected their contact details. Once a booking was made, the interviewee received an 

email confirmation along with thesis author’s contact details and an option to modify the 

booking online if required. Additionally, a calendar booking was sent to thesis author 

including the interviewee’s contact details. Appendix 17 shows an example of the 

invitation email, booking page and confirmation. 
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4.11.4 Interview Guide Development and Interviewer Training  

An interview guide was developed, in consultation with supervisors, that included a 

preamble (ensuring that all requisite processes were consistently followed), four brief 

demographic questions and a series of questions about the HIRAID framework and 

implementation activities (see Appendix 18). Interviewees’ basic demographic 

information was collected prior to commencing the interview. 

Following development and refinement of the interview schedule, five pilot interviews 

were conducted with a supervisor, who was also an ED clinician with extensive 

experience and expertise in qualitative research. An additional pilot interview with a 

second supervisor who had ED expertise but was not as familiar with the interview 

schedule was also completed. Testing the interview schedule enabled the thesis author  to 

check the clarity, order and flow of the interview questions and prompts to ensure it 

would elicit the subjective experiences of emergency nurses (McGrath et al., 2019). 

The first three pilot interviews were completed over a 1-week period, with the supervisor 

providing feedback on interview technique. Given that I had no previous experience 

conducting qualitative interviews, this was invaluable. The feedback helped to develop 

my interview skills, including active listening, which is essential for qualitative interviews. 

4.11.5 Data Collection 

Semi-structured interviews over a 6-week period from October to December 2021. 

Because of the COVID-19 pandemic, all interviews were conducted via telephone to 

provide consistency in data collection. Moreover, some rural areas experience unstable 

internet access, and interviewees’ familiarity with online meeting platforms could not be 

guaranteed. 

All interviews were audio recorded on two devices in case of equipment failure, with 

written notes taken during the interviews as required. Following the initial interviews, I 

met with a supervisor to openly reflect on how they went. This process assisted in further 

developing my interview skills and identifying areas that warranted more exploration in 

subsequent interviews. Section 4.13 provides details related to my position as researcher 

and actions taken to minimise bias. 
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4.11.6 Data Analysis 

Data analysis was based on qualitative content analysis (Graneheim & Lundman, 2004) 

using NVivo 14. Publication 5 (Kennedy, Curtis, et al., 2025), which is included in 

Chapter 5 (Section 5.3.4), provides a detailed overview of data analysis and findings. 

4.12 Data Management and Storage 

All data were managed according to a research data management plan (see Appendix 19), 

the Australian Code for the Responsible Conduct of Research (NHMRC, 2018) and 

University of Sydney policy. The Research Data Store (RDS) is the University of Sydney’s 

data storage platform, which provides secure hosting and routine backup of research 

data. It is accessible only to investigators nominated by the chief investigator (lead 

supervisor). 

All surveys apart from the instructor course evaluation survey were created in REDCap 

(https://catalyst.harvard.edu/services/redcap/), a secure web-based application for 

data capture (Harris et al., 2009) that is managed and maintained in a secure server by 

the University of Sydney. 

The documentation review instrument was also created in REDCap. To mitigate the risk 

of transferring identifiable data from the records, all data were handled by LHD 

employees who were nominated on the ethics application, and records for review were 

uploaded directly into REDCap (see Section 4.8.4). On completion of data collection in 

REDCap, data were exported and stored directly in the RDS. Personal identifiers 

associated with the implementation survey (see Section 4.9) and nurse interviews (see 

Section 4.11) were stored securely in the RDS, separate from the data source, along with 

details collected for the purposes of vouchers. 

The champion training evaluation survey was paper based. Following the completion of 

the training, I entered all survey responses into Excel. The hard-copy surveys were 

scanned, and the Excel file and scanned copies were stored in the RDS. The paper copies 

were securely destroyed. 

All data related to the project will be stored for a minimum of 15 years in accordance with 

the Australian Code for the Responsible Conduct of Research (NHMRC, 2018). 
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4.13 Researcher Bias 

Researcher bias occurs when the personal opinions of the researcher influence the 

research findings (Buetow & Zawaly, 2022). Bias may be intentional or unconscious and 

can occur at any stage in the research process (Roulston & Shelton, 2015). The definition 

of bias varies to some extent. In quantitative research, there are multiple sources of 

potential bias, from selection bias, which refers to interference in the sampling process, 

to confirmation bias, where data are selectively reported to support the researcher’s 

hypothesis. These create threats to study validity, resulting in the misrepresentation of 

study findings (Roulston & Shelton, 2015). Irrespective of whether the research is 

qualitative or quantitative, it is important for the researcher to critically reflect on how 

their personal values or suppositions may influence the research process from 

conceptualisation and design to data analysis and interpretation of findings. 

As an experienced emergency nurse who had been previously exposed to the HIRAID 

framework, I was acutely aware of my personal thoughts and beliefs around emergency 

nursing practice. It is impossible to overlook this knowledge. Being aware of my opinions 

on the role of HIRAID in emergency nursing was particularly important when conducting 

the interviews to ensure I did not project them when asking questions or reacting to 

responses. As the interviewer, I had to be conscious of my knowledge of emergency 

nursing and nursing practice in general to ensure that I sufficiently explored interviewees’ 

responses and understood their perspectives rather than making assumptions about their 

meaning based on my own experience. When an interviewee sought to validate their 

response or experience (e.g. ‘Is that what you are looking for?’), I explained that there was 

no right or wrong answer and that I wished to understand their own experience, which 

may differ for everyone. 

Throughout the course of this research, I had regular meetings with my supervisors, 

providing me with the opportunity to review each stage of the research, reflect on the 

findings and receive guidance on additional areas to explore as the research progressed. 

This process of review and reflection ensured transparency at all stages of the research, 

and notes were taken for every meeting, documentation decision and action. 
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4.14 Conclusion 

In this chapter a comprehensive overview of the multimethod design for the research 

presented in this thesis was provided. First, the methods used in the embedded mixed 

methods study in Phase 1 were discussed, the results of which informed the development 

of a HIRAID implementation strategy in the Southern NSW LHD. Then an overview of 

Phase 2, specifically the evaluation methods guided by the RE-AIM framework was 

presented. A detailed overview of the methods for each of the discrete studies informing 

the evaluation was included. In Chapter 5 the results of each of the discrete studies 

conducted for this thesis is presented. 
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Chapter 5: Results 

In Chapter 4 the design and methods for the research presented in this thesis were 

detailed. In this chapter the results of the studies conducted in Phases 1 and 2 are 

reported. It includes four publications (Publications 2–5) that have either been published 

or submitted for review at the time of thesis submission. 

Phase 1 of the research pertained to Study 1, which generated two publications: 

Publication 2 reports on the potential enablers of and barriers to HIRAID implementation, 

while Publication 3 maps the findings from Publication 2 using the BCW to inform the 

development of an evidence-based implementation strategy. 

Phase 2 of the research involved four studies, generating two publications. First, Study 2 

involved an audit of emergency nurses’ post-triage documentation to evaluate 

implementation effectiveness, the results of which are presented in Publication 4. Study 3 

involved two quantitative surveys of HIRAID champions who had completed the train-

the-trainer course. The surveys gathered their perspectives on course delivery and 

HIRAID implementation. Study 4 involved a quantitative survey of emergency nurses to 

capture their experiences of HIRAID implementation and use. Finally, Study 5 involved 

qualitative interviews of emergency nurses to understand their experiences of HIRAID 

implementation, the results of which are presented in Publication 5. Figure 5.1 reorients 

the reader to the phases of the research and studies discussed in this chapter. 

5.1 Phase 1: Designing for Implementation 

The results of Phase 1 are reported in Publications 2 and 3. The research reported in 

Publication 2 addresses Objective 1: to identify the enablers of and barriers to the 

implementation of HIRAID based on the TDF. Publication 3 addresses Objective 2: to 

develop an evidence-based implementation strategy using the BCW. 
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Figure 5.1. Overview of research phases and studies. 
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5.1.1 Study 1, Part A (Publication 2) 

Publication 2 fulfils Objective 1: To identify the enablers of and barriers to HIRAID 

implementation using the TDF: 

Kennedy, B., Curtis, K., Kourouche, S., Casey, L., Hughes, D., Chapman, V., Fry, M. (2024). 

Establishing enablers and barriers to implementing the HIRAID® emergency 

nursing framework in rural emergency departments. Australasian Emergency Care, 

27(4), 290–298. https://doi.org/10.1016/j.auec.2024.08.002 
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5.1.2 Study 1, Part B (Publication 3) 

Publication 3 fulfils Objective 2: To develop an evidence-based implementation strategy 

using the BCW: 

Kennedy, B., Curtis, K., Kourouche, S., Casey, L., Hughes, D., & McCloughen, A. (2024). 

Development of an evidence-based strategy to implement the HIRAID® emergency 

nursing framework in rural emergency departments using behaviour change 

theory. International Emergency Nursing, 77, Article 101538. 

https://doi.org/10.1016/j.ienj.2024.101538 

Appendix 20 shows the supplementary file for Publication 3 outlining the proposed 

implementation strategy. 
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5.1.3 Summary of Phase 1 Findings 

Study 1 involved a cross-sectional survey of emergency nurses in the Southern NSW LHD 

to identify the enablers and barriers of HIRAID implementation. Two enablers and four 

barriers were identified and mapped to ten TDF domains. Guided by the BCW, these were 

linked the ten TDF domains to seven intervention functions according to the APEASE 

criteria. The intervention functions were subsequently mapped to 20 BCTs 

operationalised through 12 modes of delivery. Table 5.1 summarises the planned 

activities. 
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Table 5.1. Overview of the proposed 12 modes of delivery for the HIRAID implementation strategy 

Proposed intervention Description 

Stakeholder engagement Monthly meetings of a steering committee comprising representatives from all study sites; site visits conducted at the start of the 
project in September 2021 

Train-the-trainer course A 6-hour course, including PowerPoint presentations and simulations, for emergency nurses on the components of and rationale for 
the HIRAID framework. Attendees were identified through expressions of interest or by nurse managers, CNCs or nurse educators 

HIRAID e-learning 
module 

Available to Southern NSW LHD nurses via My Health Learning; based on an interactive design, adult learning principles and 
activities to reinforce teaching; develops nurses’ skills and knowledge by teaching them about the components and benefits of 
HIRAID, demonstrating HIRAID use and enabling nurses to practice using the framework 

In-service training A 45–60–minute workshop based on slides and interactive activities that teaches nurses about HIRAID and its benefits; delivered by 
emergency nurse educators and HIRAID champions who completed the train-the-trainer workshop 

Electronic medical 
records 

Replacement of previous documentation templates with HIRAID documentation templates in electronic medical records, which are 
available to all staff. The templates help with recall and provide prompts 

Video promotion A brief YouTube video on the benefits of the HIRAID framework in clinical practice, the mechanisms to support its use HIRAID and 
how it can be incorporated into existing practice. The video features nursing, medical and executive staff promoting the use of 
HIRAID (https://youtu.be/zbVvN6Qa05Q) 

Orientation Incorporation of HIRAID into the ED orientation for new nurses, including e-learning, in-service training, role playing and instruction 
on the use of HIRAID templates to document patient assessment and management 

Short communications 
(posters, emails) 

Communications related to staff expectations and use of the HIRAID framework at the executive and local levels prior to the live 
implementation and roll out of HIRAID 

Incentives Material incentives, determined in consultation with emergency nurses, provided to staff at each site during HIRAID implementation 

Modelling Modelling of HIRAID use in clinical practice by HIRAID champions, who will assist clinicians in skills development and encourage the 
use of HIRAID in practice. HIRAID champions to be provided with role instructions 

Resources/prompts Flip cards outlining the HIRAID framework provided to all emergency staff to aid in recall and support use 

Reporting (meetings, 
data) 

Nurse managers, CNCs and HIRAID champions to monitor nurses’ use of HIRAID and provide feedback. Documentation reviews to be 
conducted pre and post implementation to evaluate the implementation of HIRAID 

Note. HIRAID: History, including Infection risk, Red flags, Assessment, Interventions, Diagnostics, reassessment and communication; CNC: clinical nurse consultant; 
NSW: New South Wales; LHD: local health district; ED: emergency department. 

https://youtu.be/zbVvN6Qa05Q
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5.2 Phase 2: Evaluation of Implementation 

This section presents the findings from each of the studies conducted in Phase 2 to 

evaluate the HIRAID implementation strategy (see Figure 5.2). It includes Publications 4 

and 5. Publication 4 reports on the findings of Study 2, which involved an audit of 

emergency nurses’ documentation before and after the implementation of HIRAID. 

Publication 5 reports on the findings of Study 5, a qualitative exploration of emergency 

nurses’ experiences of HIRAID implementation. Chapter 6 integrates the findings of 

Phase 2, addressing Objective 3: to evaluate the implementation based on the RE-AIM 

framework to determine implementation fidelity and effectiveness. 

Figure 5.2. Overview of Phase 2 studies conducted to evaluate HIRAID implementation. 
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5.2.1 Study 2: Accuracy of Nursing Documentation (Publication 4) 

Study 2 is reported in Publication 4: 

Kennedy, B., Lam, M., Kourouche, S., McCloughen, A., Casey, L., & Curtis, K. (2025). The 

impact of HIRAID implementation on the accuracy of emergency nurse 

documentation in Australian rural emergency departments: A multicenter quasi-

experimental study. Journal of Emergency Nursing, 51(3), 433–444. 

https://doi.org/10.1016/j.jen.2024.12.004 

Supplementary files for Publication 4 can be found in Appendix 12 (Modified D-Catch data 

dictionary) and Appendix 21 (Documentation audit results). 



120 

  



121 

  



122 

  



123 

  



124 

  



125 

  



126 

  



127 

  



128 

  



129 

  



130 

  



131 

  



132 

5.2.2 Study 3: Evaluation of Training and Implementation by HIRAID Champions 

Study 3 captured the perspectives of HIRAID champions (emergency nurses who had 

attended a train-the-trainer course in February or April 2021) on the train-the-trainer 

course and implementation of HIRAID. 

Thirty-four emergency nurses in the Southern NSW LHD were trained to be HIRAID 

champions. Most (n = 27, 79%) attended one of the three initial train-the-trainer courses 

in the week before the live implementation of HIRAID in February 2021. A further seven 

nurses (21%) attended the training in April 2021. After the initial training, ten of the 11 

sites had at least one trained HIRAID champion. Following completion of training, the 

mean number of champions per site was 2.9 (SD = 1.6, range = 1–6). An additional two 

champions were employed in district roles. Table 5.2 shows the number and percentage 

of champions per site. 

Table 5.2. HIRAID champions per study site 

Study site Instructors n (%) 

Batemans Bay District Hospital 3 (8.8) 

Bombala Multipurpose Service 2 (5.9) 

Braidwood Multipurpose Service 2 (5.9) 

Cooma Hospital and Health Service 2 (5.9) 

Crookwell District Hospital 2 (5.9) 

Goulburn Base Hospital 6 (17.6) 

Moruya Hospital 5 (14.7) 

Pambula Health Service 2 (5.9) 

Queanbeyan Hospital 5 (14.7) 

South East Regional Hospital 2 (5.9) 

Yass District Hospital 1 (2.9) 

District role 2 (5.9) 

Total 34 

5.2.2.1 Survey 1: Instructor Course Evaluation 

Twenty-four of the 34 emergency nurses who attended the instructor training completed 

the course evaluation, equating to a 71% response rate. Nineteen respondents included a 

free text response to one or both open-ended questions. Of these, eight included 

suggestions for improving the course and 18 provided general feedback. Overall, the 
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training was well received, as evidenced by the overall strong agreement with all six 

statements (see Table 5.3). Based on the Shapiro-Wilk test returning p <0.001 on all items, 

median and IQR are reported.  

Table 5.3. HIRAID train-the-trainer course evaluation 

Item Median (IQR) 

The e-learning module provided good foundation for course* 5 (4-5) 

Simulation gave greater understanding of application of HIRAID 5 (4-5) 

Felt engaged in training 5 (5-5) 

Clear how to apply HIRAID in practice  5 (5-5) 

Clear understanding of my role as HIRAID trainer*  5 (5-5) 

Confident in my ability to deliver HIRAID training  5 (4-5) 

Note. N = 24; *23 participants responded to these statements. Answers rated on a five-point Likert scale. 

Participants strongly agreed that the e-learning prepared them for the instructor training 

and that simulations facilitated their understanding of the application of HIRAID. 

Nevertheless, their main suggestions for improvement were related to having more time 

and space for simulations. For example, Participant 12 commented, “More time on 

simulation would help to process all the info and teach skills to teach others.” 

Participants felt engaged with the training and had a good understanding of how to apply 

HIRAID in practice. For example, Participant 7 commented, “Great day. Great concept 

going forward. Let’s hope this becomes ‘the’ standard.” 

Participants indicated that they understood their role as a HIRAID trainer and were 

confident in their ability to support implementation. For example, Participant 13 

commented, “Great resources. Feel more confident to deliver and assist with 

implementation.” 

5.2.2.2 Survey 2: HIRAID Champion Implementation Fidelity 

Implementation fidelity measures the degree to which the implementation strategy was 

delivered as intended across the study sites. Twenty-five nurses who attended the 

instructor course completed the online survey (74% response rate). All 11 study sites 

were represented, with responses distributed between Level 2 (n = 11, 44%) and Level 

3/4 (n = 14, 66%) facilities. Table 5.4 provides an overview of the HIRAID 
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implementation fidelity instructor survey results. Key findings along with exemplar 

quotes are presented below. 

Most participants reported that there were HIRAID champions at the site during 

implementation (n = 23, 92%) and that they had been trained by the same instructors (i.e. 

the thesis author and a supervisor) (n = 21, 84%). While the original intention was that 

nurses would volunteer for the role of champion in consultation with their nurse 

manager, fewer than 50% of participants had done so (see Table 5.4). 

Despite champions being present at all study sites, only 10 (43.5%) participants reported 

that they had ‘often’ or ‘always’ fulfilled the HIRAID responsibilities outlined in the 

training, indicating low fidelity. These responsibilities included activities such as tracking 

implementation activities, assisting in the delivery of training or following up with staff 

to conduct an assessment using HIRAID. Fulfilling these tasks was more challenging for 

nurses at Level 2 facilities compared with those at Level 3/4 facilities, with only 33% 

(n = 3) and 50% (n = 7), respectively, completing these tasks often or always. 

Respondents explained that their inability to complete the required tasks was related to 

staffing or workload challenges. For example, Participant 6 commented, “Short staffing 

levels impacted greatly on the implementation of HIRAID, at times no staff at all. At times 

if the staff were there, the unit will be so busy to even make a follow up.” Others 

commented that colleagues who had also completed the training were not engaged: 

“There were 2 of us this for this site [sic]. I don’t feel that the other champion did 50% of 

the work. She turned up for training and ate the chocolates” (Participant 3). Less than half 

of survey respondents had worked through a patient assessment with nurses, primarily 

because of workforce logistics or because they felt it was unnecessary. For example, 

Participant 14 explained, “After attending the in-service and going through the case 

scenario in that session, most staff understand the constructs of HIRAID related to patient 

assessment”. Participant 12 commented, 

It took quite a while to get to everyone, due to my role being 0.5 and thus not 

always coinciding with all staff [sic], also competing CNE [clinical nurse 

educator] priorities, annual leave and I then relieved nurse manger role for a few 

weeks 1 (ish) day/week specifically allocated to HIRAID implementation in the 

initial few weeks would have been fantastic [sic]. 
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Just under half the respondents (48%) reported using the provided PowerPoint slides in 

the delivery of all sessions, indicating low fidelity in the delivery of this component of the 

implementation strategy. For those who did use the PowerPoint slides, seven (28%) 

indicated that they had made minor changes, removing one to four of the slides. 

The delivery of face-to-face education to nurses varied and was hindered by the workload 

of the ward: “For myself, when time was limited I used the printed version of the 

presentation and did quick on the go education [sic]. This sometimes included starting 

and stopping the presentation to deal with the ward requirements” (Participant 24). Some 

respondents justified their failure to use the PowerPoint because of their work context: 

“Individual sessions only as there aren’t enough staff to justify running a PowerPoint [sic]. 

Relevant slides were used as decided by champions—depending on knowledge and 

experience of the learner” (Participant 3). 

There was moderate fidelity to the distribution of flip cards and communications 

reinforcing the use of HIRAID. Most respondents (n = 18, 72%) reported distributing the 

ED flip cards, which provided nurses with a readily available prompt attached to their 

unform. Most respondents (n = 18, 72%) also indicated that the nurse manager or 

educator had reinforced the use of HIRAID among staff. 

When participants were asked about what they liked about HIRAID, their responses 

mainly related to consistency, supporting new nurses and the standard of documentation: 

“Commonality. Sets a high standard for documentation for all staff. We are all on the same 

page as staff members when it comes to our documentation” (Participant 25). 

When asked about what they disliked about HIRAID, participants overwhelmingly 

referred to the documentation templates, with some suggesting improvements: “HIRAID 

should be improved as compared to the documentation on FirstNet which is user friendly 

[sic]. For example, you can add observations and results on the discharge summary unlike 

the HIRAID documentation [sic]” (Participant 6). 

A few comments suggested that some nurses perceived HIRAID to be the use of the 

documentation templates used to support implementation. For example, Participant 24 

stated, “There is not always a lot of time in ED to complete a full HIRAID, the subacute 

document was frequently used in high turnover beds.” Similarly, Participant 12 

commented, 
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I think it is more suited to an ED with a separate triage and treating nurse. Much 

feedback included comments such as I’m just repeating my triage etc [sic]. Staff 

encouraged to use it in place of first progress note and not immediately [sic] and 

that seems to be working better.  It is not appropriate for many of our T5’s and 

some T4’s —we have patients returning for dressings, ECG’s wound review, eye 

r/v etc [sic] so we have not been using it for these people. 

Table 5.4 provides an overview of the results of the HIRAID champion survey. 
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Table 5.4. Results of the HIRAID champion survey: overall and by emergency department level 

Survey item Overall (n = 25) Level 2 (n = 11) Level ED (n = 14) Fidelity 

HIRAID champions 

Champions onsite during implementation 23 (92.0) 9 (81.8) 14 (100.0) High 

Champions fulfilled tasks 
(n = 23) 

Often/always 10 (43.5) 3 (33.3) 7 (50.0) 

Low Sometimes 12 (52.2) 6 (66.7) 6 (42.9) 

Rarely/never 1 (4.3) - 1 (7.1) 

Champion recruitment 

All volunteered 12 (48.0) 5 (45.5) 7 (50.0) 

Some volunteered, some were asked 8 (32.0) 3 (27.3) 5 (35.7) 

None volunteered, all were asked 5 (20.0) 3 (27.3) 2 (14.3) 

Training for 
instructor/champion 
delivered by university 
representatives 

All 21 (84.0) 11 (100) 10 (71.4) 

High Most 2 (8.0) – 2 (14.3) 

Some/none a 2 (8.0) – 2 (14.3) 

HIRAID assessment with 
staff 

Almost all staff 10 (40.0) 3 (27.3) 7 (50.0) 

Low Most staff 8 (32.0) 4 (36.4) 4 (28.6) 

Occasionally /never a 7 (28.0) 4 (36.4) 3 (21.4) 

Use of HIRAID 
documentation templates 

Often/always 21 (84.0) 9 (81.8) 12 (85.7) 

High Sometimes 2 (8.0) – 2 (18.2) 

Rarely/never a 2 (8.0) 2 (18.2) – 

Flip cards distributed

Always 19 (76.0) 8 (72.7) 11 (78.6) 

Moderate Majority 2 (8.0) 1 (9.1) 1 (7.1) 

Some/never a 4 (16.0) 2 (18.2) 2 (14.3) 
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Survey item Overall (n = 25) Level 2 (n = 11) Level ED (n = 14) Fidelity 

HIRAID education 

Education delivered by 
instructor trained in 
HIRAID 

Always 23 (92.0) 10 (90.9) 13 (92.9) 

High Most of the time 1 (4.0) 1 (9.1) – 

Hardly ever/never a 1 (4.0) – 1 (7.1) 

PowerPoints used in 
education sessions 

Always 12 (48.0) 6 (54.5) 6 (42.9) 

Low Most of the time 11 (44.0) 4 (36.4) 7 (50.0) 

Hardly ever/never a 2 (8.0) 1 (9.1) 1 (7.1) 

Adaptations made to 
presentation 

Presentation delivered as provided 18 (72.0) 8 (72.7) 10 (71.4) 

Moderate 1–2 slides removed 4 (16.0) 1 (9.1) 3 (21.4) 

> 2 slides removed 3 (12.0) 2 (18.2) 1 (7.1) 

HIRAID communication 

Nurse manager/educator 
reinforced HIRAID use 

Often/always 18 (72.0) 7 (63.6) 11 (78.6) 

Moderate Sometimes 4 (16.0) 1 (9.1) 3 (21.4) 

Rarely/never a 3 (12.0) 3 (27.3) – 

Results from audits 
communicated 

Often/ Always 13 (52.0) 6 (54.5) 7 (50.0) 

Low Sometimes 7 (28.0) 2 (18.2) 5 (35.7) 

Rarely/never a 5 (20.0) 3 (27.3) 2 (14.3) 

No. HIRAID posters 
displayed in the ED 

0 11 (44.0) 7 (63.6) 4 (28.6) 

Low 
1–2 10 (40.0) 3 (27.3) 7 (50.0) 

3–4  3 (12.0) 1 (9.1) 2 (14.3) 

> 4 1 (4.0) – 1 (7.1) 

a Items rated 1 or 2 on the Likert scale were combined for tabulation. 
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5.2.3 Study 4: Emergency Nurse Evaluation of Implementation 

In this section the results of Study 4 on emergency nurses’ experience of HIRAID 

implementation are presented. This study informed the evaluation of three RE-AIM 

domains: effectiveness, implementation quality and maintenance. The study design and 

methods were presented in Section 4.10. 

In total, 97 emergency nurses completed the online survey (51.6% response rate). Median 

duration of nursing experience and emergency nursing experience was 10 years 

(IQR = 5–24) and 5 years (IQR = 2–14), respectively. Years of emergency nursing 

experience was similar for all ED levels. However, emergency nurses at Level 2 facilities 

had been nursing for longer, with a median of 20 years’ (IQR = 5–33) nursing experience 

compared with 8 years (IQR = 5–18) at Level 3/4 facilities (p = .02) (see Table 5.5). 

Over 80% of participants reported using a HIRAID documentation template most of the 

time or always. Most participants (n = 76, 78.5%) had watched the HIRAID video, which 

had been developed for the Southern NSW LHD to provide an overview and show the 

benefits of the framework. While two-thirds (n = 65, 67.0%) of the participants had been 

given a flip card (see Figure 5.3), less than 20% reported using it most of the time or 

always (n = 12, 18.5%). The use of flip cards was slightly higher at Level 2 EDs (see 

Table 5.6). 

Participants’ free text responses were generally positive. Overall, they believed that the 

education was comprehensive, detailed and easy to understand. For example, 

Participant 11 stated that it was “straight to the point, recognised what we needed to 

know—went through it with us and gave examples”. The education also helped 

participants understand the applicability of HIRAID to ED nursing: “It was clear and 

helpful to see the principles around why HIRAID is such an important tool for staff to use 

in the ED setting” (Participant 36). 
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Table 5.5. Demographics of emergency nurse participants overall and by emergency department level 

Item 
Overall 
(n = 97) 

ED Level 3/4 
(n = 55) 

ED Level 2 
(n = 42) Statistics 

Position 
Registered nurse  70 (72.2) 39 (70.9) 31 (73.8) 
Leadership role 24 (24.7) 15 (27.3) 9 (21.4) 
Other (e.g. NP, EEN) 3 (3.1) 1 (1.8) 3 (4.8) 
Nursing experience (years) 

Median (IQR) 10.0 (5.0–23.5) 8 (5–18) 20.0 (5.0–33.3) U = 1,466
p = .023 

Emergency nursing experience (years) 

Median (IQR) 5 (2–14) 5 (2–8) 4.5 (1–18.5) U = 1,189 
p = .804 

Highest postgraduate nursing qualification 
None 35 (36.1) 16 (29.1) 19 (45.2) 
Graduate certificate 42 (43.3) 27 (49.1) 15 (35.7) 
Graduate diploma 13 (13.4) 9 (16.4) 4 (9.5) 
Master’s degree 7 (7.2) 3 (5.5) 4 (9.5) 
Areas worked 
General acute area 91 (93.8) 53 (96.4) 38 (90.5) 
Fast track 46 (47.4) 35 (63.6) 11 (26.2) 
Paediatrics 61 (62.9) 41 (74.5) 20 (47.6) 
Triage 70 (72.2) 43 (78.2) 27 (64.3) 
Resuscitation room 70 (72.2) 47 (85.5) 23 (54.8) 
Clinical initiatives nurse 13 (13.4) 11 (20.0) 2 (4.8) 
Emergency short stay unit 28 (28.9) 19 (34.5) 9 (21.4) 
Other 7 (7.2) 3 (5.5) 4 (9.5) 
Facility 
Batemans Bay District 
Hospital 11 (11.3) 

Bombala MPS 6 (6.2) 
Braidwood MPS 11 (11.3) 
Cooma Hospital and Health 
Service 8 (8.2) 

Crookwell District Hospital 4 (4.1) 
Goulburn Base Hospital 15 (15.5) 
Moruya Hospital 7 (7.2) 
Pambula Health Service 2 (2.1) 
Queanbeyan Hospital 20 (20.6) 
South East Regional 5 (5.2) 
Yass District Hospital 8 (8.2) 

Note. ED: emergency department; MPS: multipurpose service; NP: nurse practitioner; EEN: endorsed 
enrolled nurse. Statistical comparisons between categorical variables was not possible because of low 
counts. 
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Figure 5.3. HIRAID flip card (front and back). 

In terms of the use of HIRAID in clinical practice, over 75% of survey participants reported 

using the framework most of the time or always (n = 76, 78.3%) when conducting patient 

assessments. Similarly, 76.2% (n = 74) reported that HIRAID most of the time or always 

assisted in their recall of what was required or what questions to ask when assessing a 

patient. However, this appeared to refer more to the use of the templates rather than the 

assessment itself. For example, Participant 72 wrote, “Helps guide me in asking pt 

questions [sic]. Ensure I have provided all relevant information in a concise format,” while 

Participant 67 commented, “It does prompt me to ask questions of the patient when I am 

documenting, especially when it is busy, or the patient is very complex, and I am 

documenting in retrospect.” 

For respondents who indicated that HIRAID did not or only sometimes supported patient 

assessment, when asked about the reason for this, most stated that the documentation 

templates was ineffective (i.e. too cluttered or busy or took too long to use). Again, these 

respondents referred to HIRAID primarily as documentation rather than a framework to 

guide nursing practice. For example, Participant 110 stated, “I feel HIRAID creates a busy 

document and would prefer to not [sic] have the prompts on the screen. Clear concise 
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documentation means clear concise assessment [sic],” while Participant 99 wrote, “Can 

be long winded if you complete all sections—reducing time of face to face pt care [sic].” 

Most participants (n = 86, 88.7%) reported that HIRAID was useful most or all of the time 

when teaching nurses who were new to emergency nursing, particularly because it 

provides a systematic approach to assessment. For example, Participant 82 commented, 

“I have found it very useful as I have been learning, gives [sic] me a systematic approach 

and prompts me to do tasks if I’m flustered,” and Participant 12 stated, “It’s a learning 

curve for them [sic] but at least they now have a formal structure to prompt them in their 

practice.” 
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Table 5.6. Emergency nurse survey, overall and by ED level 

Survey item Overall (n = 97) ED Level 3/4 (n = 55) ED Level 2 (n = 42) Statistics 
Viewed HIRAID video 76 (78.5%) 32 (76.2%) 44 (80.0%) x2 = .204 (1), p = .652 
Flip card 
Received 65 (67.0%) 29 (69.0%) 36 (65.5%) x2 = .139 (1), p = .709 
Attached to identification 57 (87.7) 27 (93.1) 30 (83.3) 

Used to recall HIRAID 

Always 5 (7.7) 2 (6.9) 3 (8.3) - 
Most of the time 7 (10.8) 7 (24.1) – 
Sometimes 21 (32.3) 9 (31.0) 12 (33.3) - 
Seldom 17 (26.2) 6 (20.7) 11 (30.6) 
Never 15 (23.1) 5 (17.2) 10 (27.8) 

HIRAID education 

Attended face-to-face 
No 17 (17.5) 8 (19.0) 9 (16.4) - 
Yes 79 (81.4) 33 (78.6) 46 (83.6) 
Cannot recall 1 (1.0) 1 (2.4) – 

Where delivered (for 
those who attended) 

In-service away from clinical area 27 (34.2) 13 (39.4) 14 (30.4) 
In-service in clinical area 20 (25.3) 9 (27.3) 11 (23.9) 
1:1 away from clinical area 12 (15.2) 4 (12.1) 8 (17.4) 
1:1 in clinical area 18 (22.8) 6 (18.2) 12 (26.1) 
Other  2 (2.5) 1 (3.0) 1 (2.2) 

Use of the HIRAID documentation templates 
Always 48 (49.5) 21 (50.0) 27 (49.1) 
Most of the time 32 (33.0) 10 (23.8) 22 (40.0) 
Sometimes 11 (11.3) 6 (14.3) 5 (9.1) 
Seldom 3 (3.1) 3 (7.1) - 
Never 3 (3.1) 2 (4.8) 1 (1.8) 
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Survey item Overall (n = 97) ED Level 3/4 (n = 55) ED Level 2 (n = 42) Statistics 
Thinks about HIRAID during assessment 
Always 21 (21.6) 8 (19.0) 13 (23.6)   
Most of the time 55 (56.7) 24 (57.1) 31 (56.4)  
Sometimes 15 (15.5) 6 (14.3) 9 (16.4)  
Seldom 4 (4.1) 2 (4.8) 2 (3.6)  
Never 2 (2.1) 2 (4.8) –  

HIRAID helps recall of assessment requirements 
Always 24 (24.7) 11 (26.2) 13 (23.6)   
Most of the time 50 (51.5) 21 (50.0) 29 (52.7)  
Sometimes 16 (16.5) 6 (14.3) 10 (18.2)  
Seldom 4 (4.1) 1 (2.4) 3 (5.5)  
Never 3 (3.1) 3 (7.1) –  
HIRAID supports teaching new ED nurses 
Always 41 (42.3) 21 (50.0) 20 (36.4)  
Most of the time 45 (46.4) 16 (38.1) 29 (52.7)  
Sometimes 11 (11.3) 5 (11.9) 6 (10.9)  
Seldom/never – – –  

Note. ED: emergency department; HIRAID: History, including Infection risk, Red flags, Assessment, Interventions, Diagnostics, reassessment and communication. 
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5.2.4 Study 5: Emergency Nurses’ Experiences of HIRAID (Publication 5) 

The results of Study 5, a qualitative exploration of emergency nurses’ experiences of 

HIRAID and its implementation, are reported in this section. The findings of this study 

informed the evaluations of two RE-AIM domains: effectiveness and implementation 

quality. The methods for this study were described in Section 4.11. 

The results of this study are reported in Publication 5: 

Kennedy, B., Curtis, K., Kourouche, S., Fry, M., & McCloughen, A. (2025). Australian rural 

nurses’ experiences of the implementation and impact of HIRAID® emergency 

nursing framework on nursing practice. A qualitative study [Manuscript submitted 

for review on 8 April 2025]. 

Appendix 18 includes the interview guide. 
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5.3 Summary 

In Section 5.1 the findings of Phase 1 of this research were presented. This included a 

mixed methods survey of emergency nurses (Publication 2), the findings of which 

informed the development of the implementation strategy using the BCW (Publication 3). 

Section 5.2 included the findings of Phase 2 of this research, which comprised four 

discrete studies. Findings demonstrated that HIRAID had a positive effect on emergency 

nursing practice, with improved clinical documentation of patient assessments 

(Publication 4). The survey of emergency nurses demonstrated a perceived benefit of 

HIRAID. However, there were some challenges related to the application and delivery of 

implementation activities. 

Guided by the RE-AIM framework, in Chapter 6 the findings of Phase 2 of this research are 

integrated, providing a comprehensive evaluation of the implementation of HIRAID in the 

Southern NSW LHD. 
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Chapter 6: RE-AIM Evaluation of Implementation 

6.1 Introduction 

The final part of Phase 2: the evaluation of HIRAID implementation in Southern NSW LHD 

(see Figure 6.1) is presented in this chapter. The findings of Studies 2–5, along with data 

from implementation records, are integrated in accordance with the five domains of the 

RE-AIM framework. Table 6.1 provides a brief definition of each RE-AIM domain and an 

overview of the relevant measures. 

 
Figure 6.20. Phase 2: Evaluation of HIRAID implementation. 
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Table 6.1. RE-AIM domains as defined for HIRAID evaluation a 

RE-AIM domain Definition Measure (target) 

Reach Proportion of eligible emergency nurses (target 
population) who completed HIRAID training ≥ 80% 

Effectiveness 
Effect of the intervention at the individual level HIRAID usefulness (≥ 80% of nurses) 

Effect of the intervention at the clinical level Improved clinical documentation (clinical outcome) 

Adoption 
Setting 

Proportion of sites that implement HIRAID 100% 

At least one HIRAID champion in each ED 100% 

Individual Proportion of nurses who use the HIRAID document 
templates when indicated ≥ 80% 

Implementation 
quality 

Dose No. courses delivered, proportion of sites with a HIRAID 
champion and proportion of staff who used strategies 

Range of measures from implementation records and 
emergency nurse surveys a 

Fidelity Training and strategies delivered as intended 
Champion completion of implementation tasks (≥ 80%) 

Documentation of adaptations made 

Quality Train-the-trainer course delivery Nurse satisfaction with course delivery 

Maintenance 
Organisational level HIRAID embedded in health district 

Individual level Ongoing use of HIRAID templates ≥ 6 months post 
implementation (≥ 80%) 

Note. a See Table 4.5 for a detailed overview of RE-AIM domains and measures. 
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6.1.1 Reach 

At the commencement of HIRAID implementation, 188 emergency nurses were identified 

as eligible to receive HIRAID training, specifically those permanently employed in the ED. 

At the end of the 12-week implementation period, 170 of these emergency nurses had 

partially or fully completed the HIRAID education. This translates to a reach of 90.4% for 

the eligible population. However, only 122 (64.9%) of the eligible emergency nurses had 

completed all four education components at 12 weeks. Figure 6.2 provides an overview 

of education completion. Of those who partially completed the program (n = 66, 35.1%), 

47.0% (n = 31) completed only the face-to-face component. 

Figure 6.2. Completion of HIRAID education by emergency nurses at 12 weeks post implementation. 

6.1.2 Effectiveness 

The effectiveness of the HIRAID intervention was evaluated according to its effect at both 

the organisational and the individual levels. Organisational outcomes were evaluated 

based on the findings of Study 2, while individual outcomes were informed by the findings 

of Studies 4 and 5. 

At the organisational level, HIRAID had a demonstrated positive effect. The review of 

patient (predominantly adult) presentations showed a significant improvement in the 

accuracy of emergency nursing documentation. As reported in Publication 3, there was a 

significant increase in the mean number of relevant assessment items from 1.8 (SD = 0.6) 

to 2.6 (SD = 0.7), t(219) = 9.99, p < .001, and an improvement in the quality of information 
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from 1.6 (SD = 0.5) to 2.2 (SD = 0.6), t(219) = 8.45, p < .001. Improvements were observed 

in all areas measured (see Section 5.2.1 for full details). 

On the individual level, most participants (n = 74, 76.3%) believed that HIRAID was useful 

for recalling the essential components of patient assessment. An even higher number 

(n = 86, 88.7%) believed that HIRAID was an effective aid for teaching nurses new to the 

ED. This finding is supported by the results of Study 5. The participants believed that 

HIRAID helped support clinical assessments, particularly for less experienced emergency 

nurses, because of its clear structure. 

6.1.3 Adoption 

HIRAID adoption was measured at both the setting and individual levels. At the setting 

level, adoption was measured according to the site’s implementation of HIRAID and the 

presence of at least one trained instructor. At the individual level, adoption was measured 

according to emergency nurses’ use of the HIRAID documentation templates. 

All 11 EDs that were eligible in February 2021 implemented the HIRAID framework. Thus, 

the 100% implementation target had been achieved by the end of the implementation 

period. At the commencement of implementation, a trained HIRAID champion was 

present at ten of the 11 sites, while two HIRAID champions provided district-level 

support. Following the fourth train-the-trainer course in early April 2021, each site had a 

minimum of one trained HIRAID champion. Thus, the target of 100% was achieved. 

Individual-level adoption was measured according to champions’ site audits of HIRAID 

use at 12 weeks post implementation. Data were received from eight of the 11 sites 

(73%), with none received from two Level 2 EDs and one Level 3 ED. Where audits were 

conducted, over half of the emergency nurses (n = 117, 62.2%) had worked during the 

audit period, thus had records available for audit. The HIRAID templates were used by 

77.8% of the ED nurses audited, falling just short of the 80% target. Figure 6.3 shows the 

proportion of audited nurses who used the HIRAID templates and the proportion of those 

who completed the HIRAID education. 
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Figure 6.3. HIRAID template use and training completion among audited emergency nurses (n = 117). 

6.1.4 Implementation Quality 

The quality of implementation was measured according to dose, fidelity and quality. Dose 

was high, with four train-the-trainers courses ensuring at least one HIRAID champion per 

site, none of whom were employed in an education role. Only one site had a single 

champion. Training courses were completed across all 11 sites (see Table 6.2). 

The findings of Study 3 show that, overall, fidelity to the activities in the implementation 

strategy was low to moderate. Only 43.5% (n = 10) of the HIRAID champions indicated 

that they often or always fulfilled the implementation tasks (see Appendix 9). This finding 

is consistent with the fidelity of individual strategies in Study 3. The only activity that 

achieved high fidelity was the use of the HIRAID documentation templates, reflecting the 

role modelling by HIRAID champions (see Table 6.2). 
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Table 6.2. Measures of implementation quality 

Quality measure Outcome Benchmark 

Dose 

No. train-the-trainer courses (no. sites) 4 (3) 3 

No. champions trained 34 – 

No. champions per site, mean (range) 1.6 (1–6) One per site (not part 
of the education team) 

No. provider courses (no. sites)* 48 (11) – 

Emergency nurse training (n = 188 eligible) 

Completed face-to-face training 81% 80% 

Completion e-learning 74% 80% 

Viewed HIRAID video 79% 80% 

Received flip cards 65% All 

Flip card use (n = 65) 

Attached to uniform 88% 

Used to recall HIRAID 19% 

Fidelity (n = 25) 

Delivered education using PowerPoints 48% 80% 

One-to-one instruction on HIRAID 40% 80% 

Modelling of HIRAID templates 84% 80% 

Flip card distribution 76% 80% 

Communication to reinforce training 72% 80% 

Audit results communicated 52% 80% 

Quality (n = 24) 

Train-the-trainer course delivery, median (IQR) 5 (5-5) 

Note. *Where no date was recorded for the provider course on site records, all indicated as ‘yes’ or  were 
counted as a single course. 

The frequency of steering committee meetings along with site representation and 

attendance was reviewed. In total, 11 meetings were held over a period of 13 months to 

September 2021, 6 months following HIRAID implementation. Representatives from each 

study site were invited in November 2020, prior to implementation, with nine meetings 

held from November 2020 to September 2021. Twenty attendees were employees of the 

Southern NSW LHD, while two were from the University of Sydney, including the thesis 

author. One steering committee member in a district position stepped down prior to 

implementation. Nine of the 11 sites were represented, with most attendees in managerial 
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or educational roles (n = 7). Two clinical staff members did not receive supernumerary 

time to attend. Overall, the remaining 19 members attended an average of four of the nine 

meetings. Those in a district position attended three of the nine meetings, while staff 

employed at the study sites attended an average of only two of the nine meetings. These 

results reflect poor engagement with the steering committee meetings at all levels. 

Fidelity was also measured according to any adaptations made to the HIRAID. This 

information was collected from site implementation logs, email correspondence and 

reported changes to education delivery (see Study 3, Section 5.2.2). The collection of 

information from implementation logs was challenging because only five of the 11 sites 

returned the parts of the logs that tracked modifications or challenges. In those returned, 

there was little information related to changes to implementation strategies. Only one site 

logged making a change to two of the documentation templates because staff believed 

they were not fit for purpose. However, the details of what was changed and the reasons 

for the change were not recorded. A review of the modified template revealed a change to 

structure rather than content. 

As reported in Study 3, 92% of the HIRAID training was delivered by an individual who 

had completed a train-the-trainer course. Less than half (48%) of the HIRAID champions 

used the PowerPoint presentation in all sessions. When the presentation as used 28% of 

those champions reported changes were made to the presentation. Some champions 

stated that they did not use the learning resources because they had delivered one-on-

one training. This is supported by the findings of Study 4, which showed that over a third 

(38%) of emergency nurses received one-to-one training. Participants indicated that they 

did not show the PowerPoint presentation because few nursing staff were available for 

training at the same time, and it was unfeasible to show the presentation in the clinical 

environment. The site records show that 48 face-to-face sessions were delivered across 

the 11 sites, equating to an average of four nurses at each training. This figure is likely to 

be overestimated because not all training dates were recorded; therefore, some sites 

appeared to have only a single session. 

6.1.5 Maintenance 

The final domain is maintenance (or sustainability), which is the continued use of an 

implementation strategy or intervention. 
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Four months after commencing the HIRAID implementation, senior district nursing staff 

reported that HIRAID had been incorporated into the clinical learning pathway for new 

emergency nurses. Moreover, completing the e-learning and face-to-face training had 

become part of the standard health district orientation. The framework had also been 

incorporated into a range of district education programs, including the First Line 

Emergency Care course, the ED Clinical Emergency Response Business Rule and the Hip 

Fracture Pathway. Where appropriate, it had been integrated into site-specific ED 

business rules for trauma activation. 

Study 4 explored the ongoing use of the HIRAID documentation templates. All eligible 

emergency nurses indicated that they had used the templates, although the frequency of 

use varied. An audit of all ED staff commencing the week of 15 November 2021 (9 months 

post implementation) revealed the ongoing use of the templates at all sites. Three 

consecutive records were available for auditing for 134 of the 208 (64%) staff rostered. 

Of the staff audited, 84% used the HIRAID documentation templates at least once in the 

three consecutive records. However, in all cases of relevant documentation post triage, 

the templates were only used 61% of the time. There was also a lack of compliance with 

using the correct template (see Figure 6.4). Similarly, the findings of Study 2, which 

evaluated emergency nurses’ post-triage assessment documentation, revealed that the 

HIRAID templates were used on only 70% of occasions. Although use of the templates was 

maintained, it was not being consistently applied to relevant presentations. 

Figure 6.4. Audit of HIRAID documentation template use 9 months post implementation. 
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6.2 Summary 

Guided by the RE-AIM framework, the key findings from the four studies conducted in 

Phase 2 were integrated, along with data extracted from site implementation records, to 

comprehensively evaluate the implementation of HIRAID in Southern NSW LHD EDs. 

Overall, the implementation strategy achieved high reach, dose and quality. Despite the 

varied fidelity to the activities delivered by HIRAID champions, there was a significant 

improvement in the quality of nurses’ post-triage assessment documentation. 

In Chapter 7 the key findings and recommendations for the future implementation of 

practice change in rural areas are discussed. 

  



176 

Chapter 7: Key Findings and Recommendations 

7.1 Introduction 

The key findings from the implementation of HIRAID in a predominantly rural setting in 

southern NSW, Australia, are presented in this final chapter. The strengths and limitations 

of this research are discussed, followed by recommendations for future HIRAID 

implementation in rural EDs. Finally, the ongoing sustainability of HIRAID use in southern 

NSW and the outputs of this research are presented. 

7.2 Summary of Key Research Findings 

The three objectives of this research were to: 

1. identify the enablers of and barriers to HIRAID implementation based on the TDF 

2. develop an evidence-based implementation strategy based on the BCW 

3. evaluate the implementation, guided by the RE-AIM framework, to determine 

implementation fidelity and effectiveness. 

The following subsections summarise the five key findings from this research. 

7.2.1 Key Finding 1: Lack of Evidence on Effective Strategies for Implementing 

Practice Change in the Emergency Department 

The use of an implementation framework and a variety of strategies supported effective 

and sustainable implementation of interventions where clinicians are required to change 

practice in the ED. However, there is a lack of robust evidence to unequivocally 

recommend specific strategies for implementing an intervention for sustainable practice 

change in the ED. These findings are presented in Chapter 2, Publication 1 (Kennedy, 

Kourouche, et al., 2025). 

Twenty-two previous studies have focused on ED clinician behaviour change. The 

strategies used in these studies (e.g. educational meetings, email communications and 

consumer education) were mapped to ERIC strategies (Powell et al., 2015; Waltz et al., 

2015). No strategy or combination of strategies was more effective in creating sustainable 

practice change. In some instances, mapping the strategies to ERIC was limited by the 

inadequate detail reported, which may also have influenced the results. Additionally, the 

lack of an observable relationship between the barriers and enablers and the chosen 
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strategies made it difficult to ascertain whether a particular strategy would be more 

suited to a specific situation.  

7.2.2 Key Finding 2: Enablers and Barriers to HIRAID Implementation in Rural 

Emergency Departments 

The enablers of and barriers to HIRAID implementation differed according to the ED level. 

At the smaller sites, a higher proportion of nurses believed that HIRAID would not change 

the way in which they delivered care (beliefs about consequences) and that their 

workload would limit their ability to change their practice (beliefs about capabilities). 

These results illustrate the need to consider the specific context. Across the LHD, the 

greatest barriers were the lack of staff resources and time to dedicate to learning or 

implement a new practice (environmental context and resources). These findings are 

reported in Publication 2 (Kennedy, Curtis, Kourouche, Casey, Hughes, Chapman, & Fry, 

2024) (see Section 5.1.1) and address Objective 1: to identify the enablers of and barriers 

to the implementation of HIRAID using the TDF. 

7.2.3 Key Finding 3: Development of a Publicly Available Multifaceted 

Implementation Strategy Informed by the Behaviour Change Wheel 

This research involved the development of a HIRAID implementation strategy using the 

BCW to inform the BCTs required for effective implementation. The full implementation 

strategy and BCT mapping is presented in Publication 3 (Kennedy, Curtis, Kourouche, 

Casey, Hughes, & McCloughen, 2024) (see Section 5.1.2). This study addresses 

Objective 2: to develop an evidence-based implementation strategy using the BCW. 

Twenty BCTs were identified and operationalised through 12 modes of delivery, including 

a multimodal education program, documentation templates, district communications and 

feedback. 

7.2.4 Key Finding 4: HIRAID Implementation Improves Clinical Documentation 

The introduction of HIRAID in the Southern NSW LHD led to a significant improvement in 

emergency nurses’ post-triage patient assessment documentation. The mean quantity of 

relevant information increased from 1.8 (SD = 0.6) to 2.6 (SD = 0.7) (p < .001), with the 

greatest improvement in the documentation of relevant patient history and red flags. 

Nevertheless, there is still room for further improvement. The findings of this study 
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informed the evaluation of clinical outcomes, contributing to Objective 3. These findings 

are reported in Publication 4 (Kennedy, Lam, et al., 2025) (see Section 5.3.1). 

7.2.5 Key Finding 5: A Multifaceted, Evidence-based Implementation Strategy 

Resulted in High but Variable HIRAID Uptake 

The evaluation of HIRAID implementation, guided by the RE-AIM framework, identified 

high fidelity to the implementation overall. This finding was presented in Chapter 6 and 

addressed Objective 3: to evaluate the implementation, guided by the RE-AIM framework, 

to determine implementation fidelity and effectiveness. 

The majority (90%) of emergency nurses completed at least one component of the 

education, indicating high reach. Emergency nurses believed that HIRAID was effective, 

particularly in supporting nurses new to the ED, and there was a significant improvement 

in the quality of documentation. The adoption of HIRAID was moderate to high, with all 

sites implementing HIRAID and having at least one trained HIRAID champion (setting 

level), and 78% of audited staff were using the HIRAID documentation templates 

(individual level). There was some variability in implementation quality in terms of dose, 

fidelity and quality of delivery. 

All sites implemented HIRAID and had at least one champion who was not part of the 

education team (100% dose), with provider training delivered at all sites. More than 80% 

of emergency nurses completed face-to-face training; however, the dose of the remaining 

three elements was less than 80%. There was variability in the fidelity of delivery, with 

over 80% of champions modelling the behaviour, and the majority (92%) of education 

delivered by a nurse who had completed the HIRAID training. However, when delivering 

the face-to-face education, less than half (48%) of the HIRAID champions used the 

PowerPoint presentation every time, indicating lower fidelity. Champions reported not 

using the PowerPoint because of the small numbers of staff in each training session. The 

quality of the train-the-trainer course was rated high by those who completed it. The 

findings reveal that some emergency nurses considered the HIRAID intervention to be a 

documentation strategy only rather than the documentation being reflective of a 

comprehensive assessment. These findings are reported in Studies 4 and 5 (see 

Chapter 5). 

The HIRAID implementation has been maintained across study sites. During this research, 

HIRAID was included in LHD policies and integrated into training programs and ED 
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orientation. There was ongoing use, with over 80% of audited emergency nurses using 

the HIRAID documentation templates 9 months post implementation. However, use of the 

templates varied, with only 61% of nurses using it for all relevant presentations. Senior 

clinicians in the Southern NSW LHD have reported the continued use of HIRAID more than 

3 years since its implementation. 

7.3 Strengths and Limitations 

This research has several strengths. First, to date, it is the only implementation science 

study of rural emergency nurses. Second, it demonstrates that the TDF, the BCW and 

implementation science principles can be used to inform an implementation strategy 

capable of delivering sustained change, providing a roadmap for future implementation 

in the rural context. Third, the research was conducted in 11 rural EDs, representing a 

diverse range of emergency nursing practice, medical staffing and site resources. This 

diversity enabled the testing of a behaviour change–informed multifaceted 

implementation strategy across a variety of emergency contexts. Fourth, the multimethod 

research design enabled a range of research methodologies to be applied to each phase of 

the study to inform implementation design and evaluation and meet the research 

objectives. This multimethod design allowed the exploration of separate yet interrelated 

concepts. 

There are also several limitations to this research that should be considered when 

interpreting the results. First, the survey response rates were just over 50%. While these 

rates are above those reported in the literature for electronic surveys (Meyer et al., 2022), 

the views of non-responders may differ from those who chose to participate. Given that 

the surveys were de-identified, there is no way of comparing the characteristics of 

responders and non-responders. Second, delays in some data collection may have affected 

nurse recall, potentially influencing the findings. For example, the surveys on 

implementation fidelity were pushed back because of delays in implementation, with 

interviews being conducted up to 9 months following implementation. Third, many 

HIRAID champions failed to return their information tracking logs, and the few that were 

returned were delayed and had minimal detail on adaptations made to the delivery of 

HIRAID training. These delays affected the ability to provide feedback to all clinicians in a 

timely manner. The inability to adequately determine exactly what changes were made 

hindered the evaluation of fidelity. For example, the face-to-face training incorporated 
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seven BCTs related to content and how it was delivered, but the exact techniques used 

could not be quantified without detailed records of modifications made. 

7.4 Recommendations for Future Implementation in the Rural Context 

This research has generated several recommendations for the future implementation of 

clinical interventions in rural EDs and EDs more broadly. These recommendations are 

discussed in the following subsections. 

7.4.1 Embed Interventions into Policy and Practice 

Embedding an intervention into hospital policy and routine practice and targeting 

managers is essential to support its sustainability and increase individual engagement 

(Leeman et al., 2017). In this research, senior clinicians embedded the HIRAID framework 

into hospital orientation and clinical programs, requiring all staff to undergo HIRAID 

training. These actions align with the BCW policy categories ‘guidelines’ and ‘regulation’ 

(Michie et al., 2014), supporting the sustainability of the framework. In terms of 

regulation, incorporating HIRAID as part of the routine ED orientation supports ongoing 

education and training and establishes behavioural expectations (Michie et al., 2014). 

Guidelines support changes in the delivery of care, linking to multiple intervention 

functions (Michie et al., 2014) and maintaining demand for the intervention. Further, 

demand for the intervention can be created by engaging with external stakeholders such 

policymakers, who could expect HIRAID assessment documentation to be completed as 

part of all ED clinical reviews (Powell et al., 2015), encouraging further uptake. The NSW 

Emergency Care Assessment and Treatment program, implemented in 2024, will 

continue to drive the demand for interventions that meet the protocols (Agency for 

Clinical Innovation, n.d),  aligning with the HIRAID framework. 

7.4.2 Provide a Dedicated Implementation Facilitator 

The implementation of an intervention at multiple sites across a large geographical area 

requires a dedicated implementation facilitator with clinical credibility. The effective 

implementation of an intervention in clinical practice requires time, leadership, 

coordination and support. Facilitation is defined as ‘a process of interactive problem 

solving and support that occurs in a context of a recognised need for improvement and a 

supportive interpersonal relationship’ Additional file 6, pp. 7  (Powell et al., 2015). 
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Clinical facilitators must have a range of interrelated skills, including the ability to 

communicate, develop meaningful relationships with stakeholders, take charge of 

implementation, assist with changes, deliver training and assess outcomes to monitor 

change (Ritchie et al., 2020). Therefore, this role would be ideally suited to a senior 

clinician who is familiar with the workplace and staff and with sufficient clinical 

credibility to facilitate effective implementation. Having a clinical facilitator dedicated to 

the implementation of an intervention and supporting clinicians through the process will 

ensure the activation of relevant intervention functions (Michie et al., 2014). 

7.4.3 Active Stakeholder Engagement at All Levels 

The meaningful and active engagement of all stakeholders is important for supporting 

implementation (O'Connell et al., 2024). Stakeholders are those responsible for delivering 

an intervention or affected by an intervention, and their engagement will influence the 

intervention’s effectiveness (Petkovic et al., 2020). Direct line managers are essential for 

driving implementation (Birken et al., 2018; Meza et al., 2021) and providing the 

necessary support in line with regular workplace activities (Birken et al., 2018). Managers 

who provide leadership on implementation can contribute to the improved uptake of the 

intervention by clinicians (Williams et al., 2020). 

During this study, there was low engagement from stakeholders at times, evidenced by 

their poor attendance at steering committee meetings in the planning and 

implementation of HIRAID. As indicated in Study 5, engaging managers in the 

implementation was challenging, and nurses perceived inadequate support from 

managers. The implementation was led and driven by senior emergency nurses with 

senior management support. 

Multilevel stakeholder engagement is necessary to ensure the development of a shared 

vision along with goal setting and problem-solving (Erlingsdottir et al., 2018). Steering 

committees should comprise a range of stakeholders, including senior LHD executives, 

facility managers, ED nurse managers, district emergency CNCs, ED and clinical nurse 

educators and ED nurses. Mandating attendance to ensure the necessary input from all 

stakeholders may be warranted. 
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7.4.4 Nurses Need Dedicated Time for Education 

Nurses require dedicated time for training on new clinical interventions. Learning about 

a new intervention necessitates a considerable time commitment, and ad hoc delivery 

may impede training, thus uptake. As demonstrated in Study 3 (see Section 5.2.2), time 

restrictions and the high number of staff requiring training were barriers to the delivery 

of the training as intended, with an average of four sessions per staff member during the 

3-month implementation period. Low fidelity to training delivery may influence the 

uptake of an intervention because the potential barriers to the strategy may not be 

adequately addressed. 

Training on interventions such as HIRAID should be undertaken onsite and during routine 

work hours (NSW Health, 2023). This requires the LHD to fund additional staff to cover 

for those attending training. This will support increased fidelity to the training and 

potentially improve the successful uptake of an intervention. For example, in the case of 

HIRAID, the LHD could recoup the cost of additional staff with the savings from delivering 

higher quality care. A study on the efficacy of HIRAID estimated a cost saving of 

$1.9 million, with a payback period of less than 3 months (Curtis, Sivabalan, et al., 2021). 

7.5 Thesis Outputs 

Throughout my PhD candidature, I have disseminated the findings of my research through 

publications, workshops and conference presentations. The five publications are 

embedded in Chapters 2 and 5 of this thesis. Three papers have been published, while the 

remaining two are awaiting the outcome of peer review. Workshop and conference 

presentations completed to date are as follows: 

• Kennedy, B. (2022, 8 September). Lessons learned from implementation in southern 

NSW [HIRAID train-the-trainer workshop]. Westmead Hospital Emergency 

Department, Westmead, New South Wales, Australia. 

• Curtis, K., Kennedy, B., Murphy, M., Considine, J., Fry, M., & Shaban, R. Z. (2022, 

30 September). HIRAID train-the-trainer [HIRAID workshop]. Emergency Nursing 

2022, Emergency Nurses Association, Denver, CO, United States. 

• Kennedy, B., Hughes, D., & Casey, L. (2023, 27 October). Evaluation of HIRAID 

implementation across ten rural emergency departments [Online paper 

presentation]. Emergency Care Research Symposium, Australia. 
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• Kennedy B., Curtis K., Kourouche S., Fry M., Casey L., & Hughes D. (2023, 4–

6 October). Development of an evidence-based implementation plan for HIRAID™ 

emergency nursing framework in rural emergency departments [Paper 

presentation]. 20th International Conference of Emergency Nurses, Perth, 

Western Australia, Australia. 

• Kennedy, B., Curtis, K., Lam, M., Kourouche, S., & McCloughen, A. (2024, 16–

18 October). The impact of HIRAID® implementation on the quality of emergency 

nurse documentation in rural emergency departments: A multi-centre quasi-

experimental study [Paper presentation]. 21st International Conference of 

Emergency Nurses, Sydney, New South Wales, Australia [awarded Best Scientific 

Paper]. 

7.6 Conclusion 

The research presented in this thesis is the first to evaluate an intervention to change 

emergency nursing practice in a predominantly rural context. It demonstrates the use of 

the TDF and BCW in the design of a context-specific HIRAID implementation strategy that 

addresses the enablers of and barriers to implementation and achieves a high reach, 

adoption and implementation quality at the setting level. The implementation strategy led 

to the sustained application of HIRAID at 9 months post implementation. HIRAID 

demonstrated clinical effectiveness, supporting emergency nursing practice and 

improving the quality of documentation. The use of HIRAID has become routine at all 

study sites, and it continues to be applied more than 3 years since completing the 

evaluation. This research identified key areas for improvement and recommendations for 

future implementation activities in rural EDs and EDs more broadly. 

  



184 

References 

Agency for Clinical Innovation. (2022). NSW rural adult emergency clinical guidelines 4th 
edition, V4.2. (Document no. GL2022_004). NSW Government Retrieved from 
https://www1.health.nsw.gov.au/pds/ArchivePDSDocuments/GL2022_004.pdf 

Agency for Clinical Innovation. (n.d). Emergency care assessment and treatment. NSW 
Government https://aci.health.nsw.gov.au/ecat 

Amemori, M., Michie, S., Korhonen, T., Murtomaa, H., & Kinnunen, T. H. (2011). Assessing 
implementation difficulties in tobacco use prevention and cessation counselling 
among dental providers. Implementation Science, 6, Article 50. 
https://doi.org/10.1186/1748-5908-6-50  

Anguera, M. T., Blanco-Villaseñor, A., Losada, J. L., Sánchez-Algarra, P., & Onwuegbuzie, A. 
J. (2018). Revisiting the difference between mixed methods and multimethods: Is 
it all in the name? Quality & quantity, 52(6), 2757–2770. 
https://doi.org/10.1007/s11135-018-0700-2  

Atkins, L., Francis, J., Islam, R., O'Connor, D., Patey, A., Ivers, N., Foy, R., Duncan, E. M., 
Colquhoun, H., Grimshaw, J. M., Lawton, R., & Michie, S. (2017). A guide to using the 
theoretical domains framework of behaviour change to investigate 
implementation problems. Implementation Science, 12, Article 77. 
https://doi.org/10.1186/s13012-017-0605-9  

Australasian College for Emergency Medicine. (2023). Position statement: Statement on 
the role delineation of emergency departments and other hospital-based emergency 
care services, version 6. https://acem.org.au/getmedia/aa6c120d-bd9f-4850-
a257-2b9a8f3860b3/S12-Statement-Role-Delineation-EDs 

Australian Commission on Safety and Quality in Health Care. (2021). The fourth Australian 
atlas of healthcare variation. https://www.safetyandquality.gov.au/publications-
and-resources/resource-library/fourth-australian-atlas-healthcare-variation-
2021 

Australian Institute of Health and Welfare. (2021a). Emergency Department Care 2020-21 
data tables. Retrieved 14 December 2021 from https://www.aihw.gov.au/reports-
data/myhospitals/content/data-downloads 

Australian Institute of Health and Welfare. (2021b). Emergency department care 2020–
21: Appendix information. In. https://www.aihw.gov.au/getmedia/e8e5d3dc-
ef4e-4232-8859-d5c1851187f7/emergency-department-care-2020-21-
appendix-information.pdf.aspx. 

Australian Institute of Health and Welfare. (2022). Rural and remote health. Retrieved 5 
September 2023 from https://www.aihw.gov.au/reports/rural-remote-
australians/rural-and-remote-health 

Australian Institute of Health and Welfare. (2023a). Local hospital network southern NSW. 
Retrieved 23 September 2023 from https://www.aihw.gov.au/hospitals/my-
local-area-lhn/lhn113 

https://www1.health.nsw.gov.au/pds/ArchivePDSDocuments/GL2022_004.pdf
https://aci.health.nsw.gov.au/ecat
https://doi.org/10.1186/1748-5908-6-50
https://doi.org/10.1007/s11135-018-0700-2
https://doi.org/10.1186/s13012-017-0605-9
https://acem.org.au/getmedia/aa6c120d-bd9f-4850-a257-2b9a8f3860b3/S12-Statement-Role-Delineation-EDs
https://acem.org.au/getmedia/aa6c120d-bd9f-4850-a257-2b9a8f3860b3/S12-Statement-Role-Delineation-EDs
https://www.safetyandquality.gov.au/publications-and-resources/resource-library/fourth-australian-atlas-healthcare-variation-2021
https://www.safetyandquality.gov.au/publications-and-resources/resource-library/fourth-australian-atlas-healthcare-variation-2021
https://www.safetyandquality.gov.au/publications-and-resources/resource-library/fourth-australian-atlas-healthcare-variation-2021
https://www.aihw.gov.au/reports-data/myhospitals/content/data-downloads
https://www.aihw.gov.au/reports-data/myhospitals/content/data-downloads
https://www.aihw.gov.au/getmedia/e8e5d3dc-ef4e-4232-8859-d5c1851187f7/emergency-department-care-2020-21-appendix-information.pdf.aspx
https://www.aihw.gov.au/getmedia/e8e5d3dc-ef4e-4232-8859-d5c1851187f7/emergency-department-care-2020-21-appendix-information.pdf.aspx
https://www.aihw.gov.au/getmedia/e8e5d3dc-ef4e-4232-8859-d5c1851187f7/emergency-department-care-2020-21-appendix-information.pdf.aspx
https://www.aihw.gov.au/reports/rural-remote-australians/rural-and-remote-health
https://www.aihw.gov.au/reports/rural-remote-australians/rural-and-remote-health
https://www.aihw.gov.au/hospitals/my-local-area-lhn/lhn113
https://www.aihw.gov.au/hospitals/my-local-area-lhn/lhn113


185 

Australian Institute of Health and Welfare. (2023b). Profile of Australia's population. 
Retrieved 10 November 2023 from https://www.aihw.gov.au/reports/australias-
health/profile-of-australias-population 

Australian Institute of Health and Welfare. (2025). Emergency Department Care. 
Australian Government. Retrieved 30 March 2025 from 
https://www.aihw.gov.au/reports-data/myhospitals/sectors/emergency-
department-care 

Baker, T., Moore, K., Lim, J., Papanastasiou, C., McCarthy, S., Schreve, F., Lawson, M., & 
Versace, V. (2022). Rural emergency care facilities may be adapting to their 
context: a population‐level study of resources and workforce. Australian Journal of 
Rural Health, 30(3), 393–401. https://doi.org/10.1111/ajr.12846  

Barnes, A., & Crilly, J. (2022). Impact of pandemics on rural emergency departments: A 
scoping review. Emergency Medicine Australasia, 34(3), 312–321. 
https://doi.org/10.1111/1742-6723.13938  

Bauer, M. S., Damschroder, L., Hagedorn, H., Smith, J., & Kilbourne, A. M. (2015). An 
introduction to implementation science for the non-specialist. BMC psychology, 
3(1), Article 32. https://doi.org/10.1186/s40359-015-0089-9  

Bauer, M. S., & Kirchner, J. (2020). Implementation science: What is it and why should I 
care? Psychiatry Research, 283, Article 112376. 
https://doi.org/10.1016/j.psychres.2019.04.025  

Birken, S., Clary, A., Tabriz, A. A., Turner, K., Meza, R., Zizzi, A., Larson, M., Walker, J., & 
Charns, M. (2018). Middle managers’ role in implementing evidence-based 
practices in healthcare: a systematic review. Implementation Science, 13, Article 
149. https://doi.org/10.1186/s13012-018-0843-5  

Bond, G. R., & Drake, R. E. (2020). Assessing the fidelity of evidence-based practices: 
History and current status of a standardized measurement methodology. 
Administration and Policy in Mental Health and Mental Health Services Research, 
47(6), 874–884. https://doi.org/10.1007/s10488-019-00991-6  

Bosch, M., McKenzie, J. E., Ponsford, J. L., Turner, S., Chau, M., Tavender, E. J., Knott, J. C., 
Gruen, R. L., Francis, J. J., Brennan, S. E., Pearce, A., O'Connor, D. A., Mortimer, D., 
Grimshaw, J. M., Rosenfeld, J. V., Meares, S., Smyth, T., Michie, S., & Green, S. E. 
(2019). Evaluation of a targeted, theory-informed implementation intervention 
designed to increase uptake of emergency management recommendations 
regarding adult patients with mild traumatic brain injury: results of the NET 
cluster randomised trial. Implementation Science, 14, Article 4. 
https://doi.org/10.1186/s13012-018-0841-7  

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, Article 63. https://doi.org/10.1186/s12916-
018-1057-z  

Braithwaite, J., Hibbert, P. D., Jaffe, A., White, L., Cowell, C. T., Harris, M. F., Runciman, W. 
B., Hallahan, A. R., Wheaton, G., Williams, H. M., Murphy, E., Molloy, C. J., Wiles, L. K., 
Ramanathan, S., Arnolda, G., Ting, H. P., Hooper, T. D., Szabo, N., Wakefield, J. G., . . . 
Muething, S. (2018). Quality of health care for children in Australia, 2012–2013. 
JAMA, 319(11), 1113–1124. https://doi.org/doi:10.1001/jama.2018.0162  

https://www.aihw.gov.au/reports/australias-health/profile-of-australias-population
https://www.aihw.gov.au/reports/australias-health/profile-of-australias-population
https://www.aihw.gov.au/reports-data/myhospitals/sectors/emergency-department-care
https://www.aihw.gov.au/reports-data/myhospitals/sectors/emergency-department-care
https://doi.org/10.1111/ajr.12846
https://doi.org/10.1111/1742-6723.13938
https://doi.org/10.1186/s40359-015-0089-9
https://doi.org/10.1016/j.psychres.2019.04.025
https://doi.org/10.1186/s13012-018-0843-5
https://doi.org/10.1007/s10488-019-00991-6
https://doi.org/10.1186/s13012-018-0841-7
https://doi.org/10.1186/s12916-018-1057-z
https://doi.org/10.1186/s12916-018-1057-z
https://doi.org/doi:10.1001/jama.2018.0162


186 

Buchan, H. A., Duggan, A., Hargreaves, J., Scott, I. A., & Slawomirski, L. (2016). Health care 
variation: Time to act. Medical Journal of Australia, 205(10), S30–S33. 
https://doi.org/10.5694/mja15.01360  

Buetow, S., & Zawaly, K. (2022). Rethinking researcher bias in health research. Journal of 
Evaluation in Clinical Practice, 28(5), 843–846. 
https://doi.org/10.1111/jep.13622  

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, Article 37. https://doi.org/10.1186/1748-5908-7-37  

Central Intelligence Agency. (2024). The World Factbook: Australia. 
https://www.cia.gov/the-world-factbook/countries/australia/  

Chui, Y., Adily, P., Stefoulis, T., Seimon, R., & Dinh, M. (2025). Geospatial mapping of 
emergency department presentations in New South Wales Australia (2015 and 
2021)–Trends in rural and metropolitan areas-A data linkage study. Emergency 
Medicine Australasia, 37(2), e70042. https://doi.org/10.1111/1742-6723.70042  

Colditz, G. A., & Emmons, K. M. (2017). The promise and challenges of dissemination and 
implementation research. In R. C. Brownson (Ed.), Dissemination and 
implementation research in health: Translating science to practice (pp. 1–18). 
Oxford University Press. 
https://doi.org/10.1093/oso/9780190683214.003.0001  

College of Emergency Nursing Australasia. (2020). Practice standards for the specialist 
emergency nurse [4th ed.]. 
https://www.cena.org.au/public/118/files/Policies/2020%20PracStnd%20Spec
EmergNurse.pdf  

Connell, C. J., Endacott, R., & Cooper, S. (2021). The prevalence and management of 
deteriorating patients in an Australian emergency department. Australasian 
Emergency Care, 24(2), 112–120. https://doi.org/10.1016/j.auec.2020.07.008  

Connelly, L. M. (2016). Cross-sectional survey research. Medsurg Nursing, 25(5), 369–370. 
https://www.proquest.com/scholarly-journals/cross-sectional-survey-
research/docview/1827241811/se-2  

Considine, J., Jones, D., Pilcher, D., & Currey, J. (2017). Patient physiological status during 
emergency care and rapid response team or cardiac arrest team activation during 
early hospital admission. European Journal of Emergency Medicine, 24(5), 359–
365. https://doi.org/10.1097/MEJ.0000000000000375  

Creswell, J. W. (2015). A concise introduction to mixed methods research. SAGE 
Publications.  

Creswell, J. W., & Plano Clark, V. L. (2007). Designing and conducting mixed methods 
research. SAGE Publications.  

Creswell, J. W., & Plano Clark, V. L. (2018). Designing and Conducting Mixed Methods 
Research (3rd ed.). SAGE Publications.  

Curran, G. M. (2020). Implementation science made too simple: A teaching tool. 
Implementation science communications, 1, Article 27. 
https://doi.org/https://doi.org/10.1186/s43058-020-00001-z  

https://doi.org/10.5694/mja15.01360
https://doi.org/10.1111/jep.13622
https://doi.org/10.1186/1748-5908-7-37
https://www.cia.gov/the-world-factbook/countries/australia/
https://doi.org/10.1111/1742-6723.70042
https://doi.org/10.1093/oso/9780190683214.003.0001
https://www.cena.org.au/public/118/files/Policies/2020%20PracStnd%20SpecEmergNurse.pdf
https://www.cena.org.au/public/118/files/Policies/2020%20PracStnd%20SpecEmergNurse.pdf
https://doi.org/10.1016/j.auec.2020.07.008
https://www.proquest.com/scholarly-journals/cross-sectional-survey-research/docview/1827241811/se-2
https://www.proquest.com/scholarly-journals/cross-sectional-survey-research/docview/1827241811/se-2
https://doi.org/10.1097/MEJ.0000000000000375
https://doi.org/https:/doi.org/10.1186/s43058-020-00001-z


187 

Curtis, K., Fry, M., Kourouche, S., Kennedy, B., Considine, J., Alkhouri, H., Lam, M., McPhail, 
S. M., Aggar, C., Hughes, J., Murphy, M., Dinh, M., & Shaban, R. (2023). 
Implementation evaluation of an evidence-based emergency nursing framework 
(HIRAID): Study protocol for a step-wedge randomised control trial. BMJ Open, 
13(1), e067022. https://doi.org/http://dx.doi.org/10.1136/bmjopen-2022-
067022  

Curtis, K., & Moules, P. (2020). NSW nursing emergency protocol initiating care. Illawarra 
Shoalhaven Local Health District. .  

Curtis, K., Munroe, B., Fry, M., Considine, J., Tuala, E., Watts, M., Alkhouri, H., Elphick, T., 
Ruperto, K., Barrass, J., Balzer, S., Chisholm, B., Van, C., & Shaban, R. Z. (2021). The 
implementation of an emergency nursing framework (HIRAID) reduces patient 
deterioration: A multi-centre quasi-experimental study. International Emergency 
Nursing, 56, Article 100976. https://doi.org/10.1016/j.ienj.2021.100976  

Curtis, K., Munroe, B., Van, C., & Elphick, T. L. (2020). The implementation and usability of 
HIRAID, a structured approach to emergency nursing assessment. Australasian 
Emergency Care, 23(1), 62–70. https://doi.org/10.1016/j.auec.2019.10.001  

Curtis, K., Murphy, M., Hoy, S., & Lewis, M. J. (2009). The emergency nursing assessment 
process—A structured framework for a systematic approach. Australasian 
Emergency Nursing Journal, 12(4), 130–136. 
https://doi.org/10.1016/j.aenj.2009.07.003  

Curtis, K., Sivabalan, P., Bedford, D. S., Considine, J., D'Amato, A., Shepherd, N., Fry, M., 
Munroe, B., & Shaban, R. Z. (2021). Implementation of a structured emergency 
nursing framework results in significant cost benefit. BMC Health Services 
Research, 21(1), Article 1318. https://doi.org/10.1186/s12913-021-07326-y  

Cyr, M. E., Etchin, A. G., Guthrie, B. J., & Benneyan, J. C. (2019). Access to specialty 
healthcare in urban versus rural US populations: a systematic literature review. 
BMC Health Services Research, 19, Article 974. https://doi.org/10.1186/s12913-
019-4815-5  

D’Lima, D., & Lorencatto, F. (2024). Applying capability opportunity motivation – 
Behaviour and the theoretical domains framework. In P. Nilsen (Ed.), 
Implementation science: Theory and application (pp. 207–222). Taylor and Francis.  

Davis, R., Campbell, R., Hildon, Z., Hobbs, L., & Michie, S. (2015). Theories of behaviour and 
behaviour change across the social and behavioural sciences: a scoping review. 
Health Psychology Review, 9(3), 323-344. 
https://doi.org/10.1080/17437199.2014.941722  

de Wit, K., Curran, J., Thoma, B., Dowling, S., Lang, E., Kuljic, N., Perry, J. J., & Morrison, L. 
(2018). Review of implementation strategies to change healthcare provider 
behaviour in the emergency department. Canadian Journal of Emergency Medicine, 
20(3), 453–460. https://doi.org/10.1017/cem.2017.432  

Dinh, M. M., Berendsen Russell, S., Bein, K. J., Chalkley, D., Muscatello, D., Paoloni, R., & 
Ivers, R. (2016). Understanding drivers of demand for emergency service trends in 
years 2010–2014 in New South Wales: an initial overview of the DESTINY project. 
Emergency Medicine Australasia, 28(2), 179–186. https://doi.org/10.1111/1742-
6723.12542  

https://doi.org/http:/dx.doi.org/10.1136/bmjopen-2022-067022
https://doi.org/http:/dx.doi.org/10.1136/bmjopen-2022-067022
https://doi.org/10.1016/j.ienj.2021.100976
https://doi.org/10.1016/j.auec.2019.10.001
https://doi.org/10.1016/j.aenj.2009.07.003
https://doi.org/10.1186/s12913-021-07326-y
https://doi.org/10.1186/s12913-019-4815-5
https://doi.org/10.1186/s12913-019-4815-5
https://doi.org/10.1080/17437199.2014.941722
https://doi.org/10.1017/cem.2017.432
https://doi.org/10.1111/1742-6723.12542
https://doi.org/10.1111/1742-6723.12542


188 

Doane, G. H., & Varcoe, C. (2005). Toward compassionate action: Pragmatism and the 
inseparability of theory/practice. Advances in Nursing Science, 28(1), 81–90.  

Dolan, S., Nowell, L., & McCaffrey, G. (2022). Pragmatism as a philosophical foundation to 
integrate education, practice, research and policy across the nursing profession. 
Journal of Advanced Nursing, 78(10), e118–e129. 
https://doi.org/10.1111/jan.15373  

Dudley-Brown, S. (2021). Best practices in translation: Challenges and barriers in 
translation. In K. M. White, S. Dudley-Brown, & M. F. Terhaar (Eds.), Translation of 
evidence into nursing and healthcare (3rd ed., pp. 337–346). Springer.  

Duggan, A., Koff, E., & Marshall, V. (2016). Clinical variation: Why it matters. Medical 
Journal of Australia, 205(10), S3–S4. https://doi.org/10.5694/mja16.00819  

Erlingsdottir, G., Ersson, A., Borell, J., & Rydenfalt, C. (2018). Driving for successful change 
processes in healthcare by putting staff at the wheel. Journal of health organization 
and management, 32(1), 69–84. https://doi.org/10.1108/JHOM-02-2017-0027  

Ferreira, G., Lobo, M., Richards, B., Dinh, M., & Maher, C. (2022). Hospital variation in 
admissions for low back pain following an emergency department presentation: a 
retrospective study. BMC Health Services Research, 22(1), Article 835. 
https://doi.org/10.1186/s12913-022-08134-8  

Fetters, M. D., Curry, L. A., & Creswell, J. W. (2013). Achieving integration in mixed 
methods designs—principles and practices. Health Services Research, 48(6 Pt 2), 
2134–2156. https://doi.org/10.1111/1475-6773.12117  

Francis, K., Badger, A., McLeod, M., FitzGerald, M., Brown, A., & Staines, C. (2016). 
Strengthening nursing and midwifery capacity in rural New South Wales, 
Australia. Collegian, 23(4), 363–366. 
https://doi.org/10.1016/j.colegn.2016.08.006  

French, S. D., Green, S. E., O'Connor, D. A., McKenzie, J. E., Francis, J. J., Michie, S., 
Buchbinder, R., Schattner, P., Spike, N., & Grimshaw, J. M. (2012). Developing 
theory-informed behaviour change interventions to implement evidence into 
practice: a systematic approach using the theoretical domains framework. 
Implementation Science, 7, Article 38. https://doi.org/10.1186/1748-5908-7-38  

Fry, M., Shaban, R. Z., Morphet, J., & Considine, J. (2024). Emergency nursing in Australia 
and Aotearoa New Zealand. In K. Curtis, M. Fry, B. Lord, C. Ramsden, & R. Z. Shaban 
(Eds.), Emergency and trauma care for nurses and paramedics (4th ed., pp. 3–17). 
Elsevier.  

Gaglio, B., Shoup, J. A., & Glasgow, R. E. (2013). The RE-AIM framework: A systematic 
review of use over time. American Journal of Public Health, 103(6), e38–e46. 
https://doi.org/10.2105/ajph.2013.301299  

Giles, G., Buchan, H., Hullick, C., Overs, M., & Duggan, A. (2024). What next for the 
Australian Atlas of Healthcare Variation series? Focusing the system on 
appropriate and sustainable health care. Research in Health Services & Regions, 3, 
Article 20. https://doi.org/10.1007/s43999-024-00056-8  

Glasgow, R. E., Harden, S. M., Gaglio, B., Rabin, B., Smith, M. L., Porter, G. C., Ory, M. G., & 
Estabrooks, P. A. (2019). RE-AIM planning and evaluation framework: Adapting to 

https://doi.org/10.1111/jan.15373
https://doi.org/10.5694/mja16.00819
https://doi.org/10.1108/JHOM-02-2017-0027
https://doi.org/10.1186/s12913-022-08134-8
https://doi.org/10.1111/1475-6773.12117
https://doi.org/10.1016/j.colegn.2016.08.006
https://doi.org/10.1186/1748-5908-7-38
https://doi.org/10.2105/ajph.2013.301299
https://doi.org/10.1007/s43999-024-00056-8


189 

new science and practice with a twenty year review. Frontiers in public health, 7, 
Article 64. https://doi.org/10.3389/fpubh.2019.00064  

Göransson, K. E., Drennan, J., Mainz, H., Skov, N. F., Amritzer, M., Berg, L. M., Andersen, K. 
V., & Lisby, M. (2025). The scope of emergency nursing viewed through the lens of 
complex adaptive systems: A discussion paper. International Journal of Nursing 
Studies Advances, 8, Article 100270. https://doi.org/10.1016/j.ijnsa.2024.100270  

Graneheim, U. H., & Lundman, B. (2004). Qualitative content analysis in nursing research: 
Concepts, procedures and measures to achieve trustworthiness. Nurse Education 
Today, 24(2), 105–112. https://doi.org/10.1016/j.nedt.2003.10.001  

Green, C. A., Duan, N., Gibbons, R. D., Hoagwood, K. E., Palinkas, L. A., & Wisdom, J. P. 
(2015). Approaches to mixed methods dissemination and implementation 
research: Methods, strengths, caveats, and opportunities. Administration and 
Policy in Mental Health and Mental Health Services Research, 42(5), 508–523. 
https://doi.org/10.1007/s10488-014-0552-6  

Greenhalgh, T. M., Bidewell, J., Crisp, E., Warland, J., & Dermody, G. (2023). Understanding 
research methods for evidence-based practice in health. John Wiley & Sons.  

Hamilton, A. B., & Finley, E. P. (2019). Qualitative methods in implementation research: 
An introduction. Psychiatry Research, 280, Article 112516. 
https://doi.org/10.1016/j.psychres.2019.112516  

Handley, M. A., Gorukanti, A., & Cattamanchi, A. (2016). Strategies for implementing 
implementation science: A methodological overview. Emergency Medicine Journal, 
33(9), 660–664. https://doi.org/10.1136/emermed-2015-205053  

Harris, P. A., Taylor, R., Thielke, R., Payne, J., Gonzalez, N., & Conde, J. G. (2009). Research 
electronic data capture (REDCap)—A metadata-driven methodology and 
workflow process for providing translational research informatics support. 
Journal of Biomedical Informatics, 42(2), 377–381. 
https://doi.org/10.1016/j.jbi.2008.08.010  

Hesse-Biber, S. N., & Johnson, R. B. (2015). The Oxford handbook of multimethod and mixed 
methods research inquiry. Oxford University Press.  

Hull, L., Boulton, R., Jones, F., Boaz, A., & Sevdalis, N. (2022). Defining, conceptualizing and 
evaluating pragmatic qualities of quantitative instruments measuring 
implementation determinants and outcomes: A scoping and critical review of the 
literature and recommendations for future research. Translational Behavioral 
Medicine, 12(11), 1049–1064. https://doi.org/10.1093/tbm/ibac064  

Hunter, A., & Brewer, J. D. (2015). Designing multimethod research. In S. N. Hesse-Biber & 
R. B. Johnson (Eds.), The Oxford handbook of multimethod and mixed methods 
research inquiry (pp. 185–205). Oxford University Press.  

International Council of Nurses. (2021). The ICN code of ethics for nurses. International 
Council of Nurses. https://www.icn.ch/sites/default/files/2023-06/ICN_Code-of-
Ethics_EN_Web.pdf  

Jabbour, M., Newton, A. S., Johnson, D., & Curran, J. A. (2018). Defining barriers and 
enablers for clinical pathway implementation in complex clinical settings. 
Implement Science, 13(1), Article 139. https://doi.org/10.1186/s13012-018-
0832-8  

https://doi.org/10.3389/fpubh.2019.00064
https://doi.org/10.1016/j.ijnsa.2024.100270
https://doi.org/10.1016/j.nedt.2003.10.001
https://doi.org/10.1007/s10488-014-0552-6
https://doi.org/10.1016/j.psychres.2019.112516
https://doi.org/10.1136/emermed-2015-205053
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1093/tbm/ibac064
https://www.icn.ch/sites/default/files/2023-06/ICN_Code-of-Ethics_EN_Web.pdf
https://www.icn.ch/sites/default/files/2023-06/ICN_Code-of-Ethics_EN_Web.pdf
https://doi.org/10.1186/s13012-018-0832-8
https://doi.org/10.1186/s13012-018-0832-8


190 

Jones, T., Shaban, R. Z., & Creedy, D. K. (2015). Practice standards for emergency nursing: 
An international review. Australasian Emergency Nursing Journal, 18(4), 190–203. 
https://doi.org/10.1016/j.aenj.2015.08.002  

Kaushik, V., & Walsh, C. A. (2019). Pragmatism as a research paradigm and its implications 
for social work research. Social sciences, 8(9), Article 255. 
https://doi.org/10.3390/socsci8090255  

Kennedy, B., Curtis, K., Kourouche, S., Casey, L., Hughes, D., Chapman, V., & Fry, M. (2024). 
Establishing enablers and barriers to implementing the HIRAID® emergency 
nursing framework in rural emergency departments. Australasian Emergency 
Care, 27(4), 290–298. https://doi.org/10.1016/j.auec.2024.08.002  

Kennedy, B., Curtis, K., Kourouche, S., Casey, L., Hughes, D., & McCloughen, A. (2024). 
Development of an evidence-based strategy to implement the HIRAID® 
emergency nursing framework in rural emergency departments using behaviour 
change theory. International Emergency Nursing(77), Article 101538. 
https://doi.org/10.1016/j.ienj.2024.101538  

Kennedy, B., Curtis, K., Kourouche, S., Fry, M., & McCloughen, A. (2025). Australian rural 
nurses’ experiences of the implementation and impact of HIRAID® emergency 
nursing framework on nursing practice. A qualitative study [Manuscript submitted 
for publication]. Faculty of Medicine and Health, University of Sydney.  

Kennedy, B., Kourouche, S., McCloughen, A., Munroe, B., Melville, G., & Curtis, K. (2025). 
Strategies for sustained practice change in the emergency department: A scoping 
review. [Manuscript submitted for publication]. Faculty of Medicine and Health, 
University of Sydney.  

Kennedy, B., Lam, M., Kourouche, S., McCloughen, A., Casey, L., & Curtis, K. (2025). The 
impact of HIRAID implementation on the accuracy of emergency nurse 
documentation in Australian rural emergency departments: A multicentre quasi-
experimental study. Journal of Emergency Nursing, 51(3), 433–444. 
https://doi.org/10.1016/j.jen.2024.12.004  

Kim, H., Sefcik, J. S., & Bradway, C. (2017). Characteristics of qualitative descriptive 
studies: A systematic review. Research in Nursing and Health, 40(1), 23–42. 
https://doi.org/10.1002/nur.21768  

Kirchner, J. E., & Bauer, M. S. (2024). Fundamentals of implementation science. In P. Nilsen 
(Ed.), Implementation Science: theory and application (pp. 22–32). Taylor & 
Francis.  

Leeman, J., Birken, S. A., Powell, B. J., Rohweder, C., & Shea, C. M. (2017). Beyond 
“implementation strategies”: Classifying the full range of strategies used in 
implementation science and practice. Implementation Science, 12, Article 125. 
https://doi.org/10.1186/s13012-017-0657-x  

LoBiondo-Wood, G., & Haber, J. (2021). Nursing research: Methods and critical appraisal 
for evidence-based practice. Elsevier Inc.  

Lynch, E. A., Mudge, A., Knowles, S., Kitson, A. L., Hunter, S. C., & Harvey, G. (2018). “There 
is nothing so practical as a good theory”: A pragmatic guide for selecting 
theoretical approaches for implementation projects. BMC Health Services Research, 
18, Article 857. https://doi.org/10.1186/s12913-018-3671-z  

https://doi.org/10.1016/j.aenj.2015.08.002
https://doi.org/10.3390/socsci8090255
https://doi.org/10.1016/j.auec.2024.08.002
https://doi.org/10.1016/j.ienj.2024.101538
https://doi.org/10.1016/j.jen.2024.12.004
https://doi.org/10.1002/nur.21768
https://doi.org/10.1186/s13012-017-0657-x
https://doi.org/10.1186/s12913-018-3671-z


191 

McArthur, C., Bai, Y., Hewston, P., Giangregorio, L., Straus, S., & Papaioannou, A. (2021). 
Barriers and facilitators to implementing evidence-based guidelines in long-term 
care: a qualitative evidence synthesis. Implementation Science, 16, Article 70. 
https://doi.org/10.1186/s13012-021-01140-0  

McGrath, C., Palmgren, P. J., & Liljedahl, M. (2019). Twelve tips for conducting qualitative 
research interviews. Medical Teacher, 41(9), 1002–1006. 
https://doi.org/10.1080/0142159X.2018.1497149  

McHugh, S., Presseau, J., Luecking, C. T., & Powell, B. J. (2022). Examining the 
complementarity between the ERIC compilation of implementation strategies and 
the behaviour change technique taxonomy: A qualitative analysis. Implementation 
Science, 17, Article 56. https://doi.org/10.1186/s13012-022-01227-2  

Meyer, V. M., Benjamens, S., El Moumni, M., Lange, J. F., & Pol, R. A. (2022). Global overview 
of response rates in patient and health care professional surveys in surgery: A 
systematic review. Annals of Surgery, 275(1), e75–e81. 
https://doi.org/10.1097/SLA.0000000000004078  

Meyers, D. C., Durlak, J. A., & Wandersman, A. (2012). The quality implementation 
framework: A synthesis of critical steps in the implementation process. American 
Journal of Community Psychology, 50(3–4), 462–480. 
https://doi.org/https://doi.org/10.1007/s10464-012-9522-x  

Meza, R. D., Triplett, N. S., Woodard, G. S., Martin, P., Khairuzzaman, A. N., Jamora, G., & 
Dorsey, S. (2021). The relationship between first-level leadership and inner-
context and implementation outcomes in behavioral health: A scoping review. 
Implementation Science, 16, Article 69. https://doi.org/10.1186/s13012-021-
01104-4  

Michie, S., Atkins, L., & West, R. (2014). The behaviour change wheel: A guide to designing 
interventions. 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. BMJ Quality & Safety, 14(1), 26–33. 
https://doi.org/10.1136/qshc.2004.011155  

Michie, S., van Stralen, M. M., & West, R. (2011). The behaviour change wheel: A new 
method for characterising and designing behaviour change interventions. 
Implementation Science, 6, Article 42. https://doi.org/10.1186/1748-5908-6-42  

Michie, S., Wood, C. E., Johnston, M., Abraham, C., Francis, J., & Hardeman, W. (2015). 
Behaviour change techniques: The development and evaluation of a taxonomic 
method for reporting and describing behaviour change interventions (a suite of 
five studies involving consensus methods, randomised controlled trials and 
analysis of qualitative data). Health Technology Assessment, 19(99), 1–188. 
https://doi.org/10.3310/hta19990  

Morgan, D. L. (2014). Pragmatism as a paradigm for social research. Qualitative inquiry, 
20(8), 1045–1053. https://doi.org/10.1177/1077800413513733  

Moullin, J. C., Dickson, K. S., Stadnick, N. A., Albers, B., Nilsen, P., Broder-Fingert, S., Mukasa, 
B., & Aarons, G. A. (2020). Ten recommendations for using implementation 
frameworks in research and practice. Implementation science communications, 1, 
Article 42. https://doi.org/10.1186/s43058-020-00023-7  

https://doi.org/10.1186/s13012-021-01140-0
https://doi.org/10.1080/0142159X.2018.1497149
https://doi.org/10.1186/s13012-022-01227-2
https://doi.org/10.1097/SLA.0000000000004078
https://doi.org/https:/doi.org/10.1007/s10464-012-9522-x
https://doi.org/10.1186/s13012-021-01104-4
https://doi.org/10.1186/s13012-021-01104-4
https://doi.org/10.1136/qshc.2004.011155
https://doi.org/10.1186/1748-5908-6-42
https://doi.org/10.3310/hta19990
https://doi.org/10.1177/1077800413513733
https://doi.org/10.1186/s43058-020-00023-7


192 

Muirhead, S., & Birks, M. (2019). Roles of rural and remote registered nurses in Australia: 
An integrative review. Australian Journal of Advanced Nursing, 37(1), 21–33. 
https://link.gale.com/apps/doc/A623569772/GPS?u=usyd&sid=bookmark-
GPS&xid=52f04d92  

Munn, Z., Peters, M. D. J., Stern, C., Tufanaru, C., McArthur, A., & Aromataris, E. (2018). 
Systematic review or scoping review? Guidance for authors when choosing 
between a systematic or scoping review approach. BMC Medical Research 
Methodology, 18, Article 143. https://doi.org/10.1186/s12874-018-0611-x  

Munroe, B., Buckley, T., Curtis, K., Murphy, M., Strachan, L., Hardy, J., & Fethney, J. (2016). 
The impact of HIRAID on emergency nurses' self-efficacy, anxiety and perceived 
control: A simulated study. International Emergency Nursing, 25, 53–58. 
https://doi.org/10.1016/j.ienj.2015.08.004  

Munroe, B., Curtis, K., Fry, M., Shaban, R. Z., Moules, P., Elphick, T. L., Ruperto, K., Couttie, 
T., & Considine, J. (2022). Increasing accuracy in documentation through the 
application of a structured emergency nursing framework: A multisite quasi‐
experimental study. Journal of Clinical Nursing, 31(19–20), 2874–2885. 
https://doi.org/10.1111/jocn.16115  

Munroe, B., Curtis, K., Murphy, M., Strachan, L., & Buckley, T. (2015). HIRAID: An evidence-
informed emergency nursing assessment framework. Australasian Emergency 
Nursing Journal, 18(2), 83–97. https://doi.org/10.1016/j.aenj.2015.02.001  

Munroe, B., Curtis, K., Murphy, M., Strachan, L., Considine, J., Hardy, J., Wilson, M., Ruperto, 
K., Fethney, J., & Buckley, T. (2016). A structured framework improves clinical 
patient assessment and nontechnical skills of early career emergency nurses: A 
pre–post study using full immersion simulation. Journal of Clinical Nursing, 25(15–
16), 2262–2274. https://doi.org/10.1111/jocn.13284  

Murphy, M., Curtis, K., & McCloughen, A. (2019). Facilitators and barriers to the clinical 
application of teamwork skills taught in multidisciplinary simulated trauma team 
training. Injury, 50(5), 1147–1152. https://doi.org/10.1016/j.injury.2019.01.026  

National Health and Medical Research Council. (2018). Australian code for the responsible 
conduct of research. https://www.nhmrc.gov.au/about-
us/publications/australian-code-responsible-conduct-research-2018 

National Health and Medical Research Council, Australian Research Council, & 
Universities Australia. (2018). National Statement on Ethical Conduct in Human 
Research 2007 (Updated 2018). National Health and Medical Research Council: 
www.nhmrc.gov.au/guidelines/publications/e72 

National Health and Medical Research Council, Australian Research Council, & 
Universities Australia. (2023). National statement on ethical conduct in human 
research. National Health and Medical Research Council: 
https://www.nhmrc.gov.au/about-us/publications/national-statement-ethical-
conduct-human-research-2023 

Nilsen, P. (2015). Making sense of implementation theories, models and frameworks. 
Implementation Science, 10, Article 53. 
https://doi.org/https://doi.org/10.1186/s13012-015-0242-0  

Nilsen, P. (2024). The historical background of implementation science. In P. Nilsen (Ed.), 
Implementation science: Theory and application (pp. 12–21). Taylor & Francis.  

https://link.gale.com/apps/doc/A623569772/GPS?u=usyd&sid=bookmark-GPS&xid=52f04d92
https://link.gale.com/apps/doc/A623569772/GPS?u=usyd&sid=bookmark-GPS&xid=52f04d92
https://doi.org/10.1186/s12874-018-0611-x
https://doi.org/10.1016/j.ienj.2015.08.004
https://doi.org/10.1111/jocn.16115
https://doi.org/10.1016/j.aenj.2015.02.001
https://doi.org/10.1111/jocn.13284
https://doi.org/10.1016/j.injury.2019.01.026
https://www.nhmrc.gov.au/about-us/publications/australian-code-responsible-conduct-research-2018
https://www.nhmrc.gov.au/about-us/publications/australian-code-responsible-conduct-research-2018
https://www.nhmrc.gov.au/about-us/publications/national-statement-ethical-conduct-human-research-2023
https://www.nhmrc.gov.au/about-us/publications/national-statement-ethical-conduct-human-research-2023
https://doi.org/https:/doi.org/10.1186/s13012-015-0242-0


193 

NSW Health. (2023). Public health system nurses' and midwives (state): Award variations. 
https://www.health.nsw.gov.au/careers/conditions/awards/nurses.pdf 

NSW Health. (2025, ). Multi-Purpose Services (MPS). 
https://www.health.nsw.gov.au/regional/mps/Pages/default.aspx.  

NSW Health. (n.d). Southern NSW. 
https://www.health.nsw.gov.au/lhd/pages/snswlhd.aspx 

Nursing and Midwifery Board of Australia. (2016). Registered nurse standards for practice. 
https://www.nursingmidwiferyboard.gov.au/Codes-Guidelines-
Statements/Professional-standards/registered-nurse-standards-for-
practice.aspx 

O'Connell, S., Cully, G., McHugh, S., Maxwell, M., Jeffers, A., Kavalidou, K., Lovejoy, S., 
Jennings, R., Russell, V., & Arensman, E. (2024). Factors affecting implementation 
of a national clinical programme for self-harm in hospital emergency departments: 
A qualitative study. BMJ Quality & Safety. https://doi.org/10.1136/bmjqs-2024-
017415  

Ormerod, R. (2006). The history and ideas of pragmatism. Journal of the Operational 
Research Society, 57(8), 892–909. 
https://doi.org/https://doi.org/10.1057/palgrave.jors.2602065  

Ottosen, M. J., Sedlock, E. W., Aigbe, A. O., Bell, S. K., Gallagher, T. H., & Thomas, E. J. (2021). 
Long-term impacts faced by patients and families after harmful healthcare events. 
Journal of Patient Safety, 17(8), e1145–e1151. 
https://doi.org/10.1097/PTS.0000000000000451  

Oxford English Dictionary. (n.d.). pragmatism, n. In  
https://doi.org/10.1093/OED/6020697680 

Pearce, J., Mann, M. K., Jones, C., Van Buschbach, S., Olff, M., & Bisson, J. I. (2012). The most 
effective way of delivering a Train‐the‐Trainers program: A systematic review. 
Journal of Continuing Education in the Health Professions, 32(3), 215-226. 
https://doi.org/https://doi.org/10.1002/chp.21148  

Petkovic, J., Riddle, A., Akl, E. A., Khabsa, J., Lytvyn, L., Atwere, P., Campbell, P., Chalkidou, 
K., Chang, S. M., Crowe, S., Dans, L., Jardali, F. E., Ghersi, D., Graham, I. D., Grant, S., 
Greer-Smith, R., Guise, J. M., Hazlewood, G., Jull, J., . . . Tugwell, P. (2020). Protocol 
for the development of guidance for stakeholder engagement in health and 
healthcare guideline development and implementation. Systematic reviews, 9, 
Article 21. https://doi.org/10.1186/s13643-020-1272-5  

Powell, B. J., Fernandez, M. E., Williams, N. J., Aarons, G. A., Beidas, R. S., Lewis, C. C., 
McHugh, S. M., & Weiner, B. J. (2019). Enhancing the impact of implementation 
strategies in healthcare: A research agenda. Frontiers in public health, 7, Article 9. 
https://doi.org/10.3389/fpubh.2019.00003  

Powell, B. J., Waltz, T. J., Chinman, M. J., Damschroder, L. J., Smith, J. L., Matthieu, M. M., 
Proctor, E. K., & Kirchner, J. E. (2015). A refined compilation of implementation 
strategies: Results from the Expert Recommendations for Implementing Change 
(ERIC) project. Implementation Science, 10, Article 21. 
https://doi.org/10.1186/s13012-015-0209-1  

https://www.health.nsw.gov.au/careers/conditions/awards/nurses.pdf
https://www.health.nsw.gov.au/regional/mps/Pages/default.aspx
https://www.health.nsw.gov.au/lhd/pages/snswlhd.aspx
https://www.nursingmidwiferyboard.gov.au/Codes-Guidelines-Statements/Professional-standards/registered-nurse-standards-for-practice.aspx
https://www.nursingmidwiferyboard.gov.au/Codes-Guidelines-Statements/Professional-standards/registered-nurse-standards-for-practice.aspx
https://www.nursingmidwiferyboard.gov.au/Codes-Guidelines-Statements/Professional-standards/registered-nurse-standards-for-practice.aspx
https://doi.org/10.1136/bmjqs-2024-017415
https://doi.org/10.1136/bmjqs-2024-017415
https://doi.org/https:/doi.org/10.1057/palgrave.jors.2602065
https://doi.org/10.1097/PTS.0000000000000451
https://doi.org/10.1093/OED/6020697680
https://doi.org/https:/doi.org/10.1002/chp.21148
https://doi.org/10.1186/s13643-020-1272-5
https://doi.org/10.3389/fpubh.2019.00003
https://doi.org/10.1186/s13012-015-0209-1


194 

Proctor, E., Silmere, H., Raghavan, R., Hovmand, P., Aarons, G., Bunger, A., Griffey, R., & 
Hensley, M. (2011). Outcomes for implementation research: Conceptual 
distinctions, measurement challenges, and research agenda. Administration and 
Policy in Mental Health and Mental Health Services Research, 38(2), 65–76. 
https://doi.org/10.1007/s10488-010-0319-7  

Proctor, E. K., Powell, B. J., & McMillen, J. C. (2013). Implementation strategies: 
Recommendations for specifying and reporting. Implementation  Science, 8, Article 
139. https://doi.org/10.1186/1748-5908-8-139  

Ramanadhan, S., Revette, A. C., Lee, R. M., & Aveling, E. L. (2021). Pragmatic approaches to 
analyzing qualitative data for implementation science: an introduction. 
Implementation science communications, 2, Article 70. 
https://doi.org/10.1186/s43058-021-00174-1  

RE-AIM. (n.d.). What is RE-AIM? https://re-aim.org/learn/what-is-re-aim/ 

Ritchie, M. J., Parker, L. E., & Kirchner, J. E. (2020). From novice to expert: A qualitative 
study of implementation facilitation skills. Implementation science 
communications, 1, Article 25. https://doi.org/10.1186/s43058-020-00006-8  

Roulston, K., & Shelton, S. A. (2015). Reconceptualizing bias in teaching qualitative 
research methods. Qualitative inquiry, 21(4), 332–342. 
https://doi.org/10.1177/1077800414563803  

Saks, M., & Allsop, J. (2013). Researching health : Qualitative, quantitative and mixed 
methods (2nd ed.). SAGE Publications.  

Scott, B. M., Considine, J., & Botti, M. (2015). Unreported clinical deterioration in 
emergency department patients: A point prevalence study. Australasian 
Emergency Nursing Journal, 18(1), 33–41. 
https://doi.org/10.1016/j.aenj.2014.09.002  

Siriwardena, A. N. (2013). Experimental methods in health research. In M. Saks & J. Allsop 
(Eds.), Researching health: Qualitative, quantitative and mixed methods (pp. 263-
279). SAGE Publications.  

Smith, J. D., & Hasan, M. (2020). Quantitative approaches for the evaluation of 
implementation research studies. Psychiatry Research, 283, Article 112521. 
https://doi.org/10.1016/j.psychres.2019.112521  

Smith, S., Halcomb, E., Sim, J., & Lapkin, S. (2021). Nurses’ perceptions of the practice 
environment in small rural hospitals. Collegian, 28(5), 472–481. 
https://doi.org/10.1016/j.colegn.2020.11.003  

Spooner, A. J., Aitken, L. M., & Chaboyer, W. (2018). Barriers and facilitators to the 
implementation of an evidence-based electronic minimum dataset for nursing 
team leader handover: A descriptive survey. Australian Critical Care, 31(5), 278–
283. https://doi.org/10.1016/j.aucc.2017.09.001  

Stang, A. S., Wingert, A. S., Hartling, L., & Plint, A. C. (2013). Adverse events related to 
emergency department care: A systematic review. PloS One, 8(9), e74214. 
https://doi.org/10.1371/journal.pone.0074214  

Stockton, D. A., Fowler, C., Debono, D., & Travaglia, J. (2021). World Health Organization 
building blocks in rural community health services: An integrative review. Health 
Science Reports, 4(2), e254. https://doi.org/10.1002/hsr2.254  

https://doi.org/10.1007/s10488-010-0319-7
https://doi.org/10.1186/1748-5908-8-139
https://doi.org/10.1186/s43058-021-00174-1
https://re-aim.org/learn/what-is-re-aim/
https://doi.org/10.1186/s43058-020-00006-8
https://doi.org/10.1177/1077800414563803
https://doi.org/10.1016/j.aenj.2014.09.002
https://doi.org/10.1016/j.psychres.2019.112521
https://doi.org/10.1016/j.colegn.2020.11.003
https://doi.org/10.1016/j.aucc.2017.09.001
https://doi.org/10.1371/journal.pone.0074214
https://doi.org/10.1002/hsr2.254


195 

Stolldorf, D. P., Storrow, A. B., Liu, D., Jenkins, C. A., Hilton, R. A., Miller, K. F., Kim, J., 
Boopathy, D., Gunaga, S., Kea, B., Miller, J., & Collins, S. P. (2025). A mixed-methods 
observational study of strategies for success in implementation science: 
Overcoming emergency departments hurdles. BMC Health Services Research, 
25(1), Article 147. https://doi.org/10.1186/s12913-024-12102-9  

Strategic Reform and Planning Branch. (2021a). NSW health guide to the role delineation 
of clinical services. NSW Ministry of Health Retrieved from 
https://www.health.nsw.gov.au/services/Publications/role-delineation-of-
clinical-services.PDF 

Strategic Reform and Planning Branch. (2021b). Role delineation levels of emergency 
medicine. NSW Ministry of Health, Retrieved from 
https://www.health.nsw.gov.au/services/Publications/role-delineation-
levels.pdf 

Sutherland, K., & Levesque, J. F. (2020). Unwarranted clinical variation in health care: 
Definitions and proposal of an analytic framework. Journal of Evaluation in Clinical 
Practice, 26(3), 687–696. https://doi.org/10.1111/jep.13181  

Tavender, E., Babl, F. E., & Middleton, S. (2019). Review article: A primer for clinical 
researchers in the emergency department: Part VIII. Implementation science: An 
introduction. Emergency Medicine Australasia, 31(3), 332–338. 
https://doi.org/10.1111/1742-6723.13296  

Tavender, E. J., Bosch, M., Fiander, M., Knott, J. C., Gruen, R. L., & O'Connor, D. (2016). 
Implementation research in emergency medicine: A systematic scoping review. 
Emergency Medicine Journal, 33(9), 652–659. https://doi.org/10.1136/emermed-
2015-205053  

Thomas, K., & Nilsen, P. (2024). Implementation theories. In P. Nilsen (Ed.), 
Implementation science: Theory and application (pp. 70–79). Taylor & Francis.  

Tsilimingras, D., Schnipper, J., Zhang, L., Levy, P., Korzeniewski, S., & Paxton, J. (2023). 
Adverse events in patients transitioning from the emergency department to the 
inpatient setting. Journal of Patient Safety, 20(8), 564–570. 
https://doi.org/10.1097/PTS.0000000000001284  

Waltz, T. J., Powell, B. J., Matthieu, M. M., Damschroder, L. J., Chinman, M. J., Smith, J. L., 
Proctor, E. K., & Kirchner, J. E. (2015). Use of concept mapping to characterize 
relationships among implementation strategies and assess their feasibility and 
importance: Results from the Expert Recommendations for Implementing Change 
(ERIC) study. Implementation Science, 10, Article 109. 
https://doi.org/10.1186/s13012-015-0295-0  

Weiner, B. J., Lewis, C. C., & Sherr, K. (2023). Introducing Implmentation Science. In B. J. 
Weiner, C. C. Lewis, & K. Sherr (Eds.), Practical implementation science moving 
evidence into action (pp. 1-22). Springer.  

Wickersham, K., Colbert, A., Caruthers, D., Tamres, L., Martino, A., & Erlen, J. A. (2011). 
Assessing fidelity to an intervention in a randomized controlled trial to improve 
medication adherence. Nursing Research, 60(4), 264–269. 
https://doi.org/10.1097/NNR.0b013e318221b6e6  

Williams, N. J., Wolk, C. B., Becker-Haimes, E. M., & Beidas, R. S. (2020). Testing a theory of 
strategic implementation leadership, implementation climate, and clinicians’ use 

https://doi.org/10.1186/s12913-024-12102-9
https://www.health.nsw.gov.au/services/Publications/role-delineation-of-clinical-services.PDF
https://www.health.nsw.gov.au/services/Publications/role-delineation-of-clinical-services.PDF
https://www.health.nsw.gov.au/services/Publications/role-delineation-levels.pdf
https://www.health.nsw.gov.au/services/Publications/role-delineation-levels.pdf
https://doi.org/10.1111/jep.13181
https://doi.org/10.1111/1742-6723.13296
https://doi.org/10.1136/emermed-2015-205053
https://doi.org/10.1136/emermed-2015-205053
https://doi.org/10.1097/PTS.0000000000001284
https://doi.org/10.1186/s13012-015-0295-0
https://doi.org/10.1097/NNR.0b013e318221b6e6


196 

of evidence-based practice: A 5-year panel analysis. Implementation Science, 15(1), 
Article 10. https://doi.org/10.1186/s13012-020-0970-7  

Wilson, C. R., Rourke, J., Oandasan, I. F., & Bosco, C. (2020). Progress made on access to 
rural healthcare in Canada. Canadian Journal of Rural Medicine, 25(1), 14–19. 
https://doi.org/10.4103/cjrm.Cjrm_84_19  

Workplace Relations. (2015). NSW health code of conduct  [Document No. PD2015_049]. 
NSW Health Retrieved from 
https://www1.health.nsw.gov.au/pds/Pages/doc.aspx?dn=PD2015_049 

Xiao, A., Tatham, H., Hayman, R., & Hanrahan, C. (2021, 3 October). Greater Sydney marks 
100 days of COVID-19 lockdown. ABC. News. Retrieved 29 September from 
https://www.abc.net.au/news/2021-10-03/greater-sydney-marks-100-days-of-
covid-19-lockdown/100506624 

https://doi.org/10.1186/s13012-020-0970-7
https://doi.org/10.4103/cjrm.Cjrm_84_19
https://www1.health.nsw.gov.au/pds/Pages/doc.aspx?dn=PD2015_049
https://www.abc.net.au/news/2021-10-03/greater-sydney-marks-100-days-of-covid-19-lockdown/100506624
https://www.abc.net.au/news/2021-10-03/greater-sydney-marks-100-days-of-covid-19-lockdown/100506624


197 

Appendices 

Appendix 1: Scoping review search strategy and PRISMA 

Extension for Scoping Reviews (PRISMA-ScR) reporting guideline 

PRISMA Extension for Scoping Reviews (PRISMA-ScR) reporting guideline: 

Submitted with Publication 1 

 
 



198 

 



199 

Supplementary File 1 from Publication 1: Scoping review strategy  

 



200 

 



201 

 



202 

 

  



203 

 

 



204 

 



205 
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MEDLINE 

# Query 

1 Evidence-Based Practice/ed, mt [Education, Methods] 

2 Implementation Science/ 

3 Quality Improvement/ 

4 

implementation strateg*.mp. [mp=title, abstract, original title, name of substance word, subject 
heading word, floating sub-heading word, keyword heading word, organism supplementary 
concept word, protocol supplementary concept word, rare disease supplementary concept word, 
unique identifier, synonyms] 

5 implementation fidelity.mp. 

6 implementation method*.mp. 

7 practice change.mp. 

8 Behavio?r change.mp. 

9 process evaluation.mp. 

10 Emergency Service, Hospital/ 

11 Emergency Medicine/ or Emergency Nursing/ 

12 emergency department.mp. 

13 Emergency room.mp. 

14 emergency ward.mp. 

15 accident & emergency.mp. 

16 A&E.mp. 

17 ER.mp. 

18 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 

19 knowledge translation.mp. 

20 Translational Medical Research/mt [Methods] 

21 Implementation evaluation.mp. 

22 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 19 or 20 or 21 

23 18 and 22 

24 limit 23 to english language 
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CINAHL 

Implementation  
“implementation fidelity” OR “implementation method*” OR “implementation strateg*” OR “practice 
change” OR  
“process evaluation” OR “behavio#r change”  OR “knowledge translation” OR “implementation 
evaluation” 

MESH 
(MH “Nursing Practice, Evidence-Based/MT/EV”) OR (MH “Medical Practice, Evidence-Based/EV/MT”) 
OR (MH “Implementation Science”) OR (MH “Quality Improvement+/EV/MT”) OR (MH “Translational 
Medical Research”) 

TOTAL Implementation (OR) 

Emergency  
“emergency department” OR “emergency ward” OR “accident & emergency” OR “Emergency room” OR 
“A&E”  

MESH 
(MH “Emergency Service”) 
(MH “Physicians, Emergency”) OR (MH “Emergency Nursing”) 

TOTAL Emergency (OR) 

Combine concepts: Implementation (AND) Emergency 

Limit to English 
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APA PsycInfo 

MESH- behavior change definition in OVID does not fit with meaning for search i.e. 

Detectable changes in behavior due to psychotherapeutic, behavioral, or other 

intervention, or spontaneous occurrence. Therefore, behaviour change, searched as 

Keyword only.  

Translation medical research not available as MESH term in PsychINFO, Knowledge 

Transfer used. No scope provided for term in database.  

# Query 

1 implementation strateg*.mp. [mp=title, abstract, heading word, table of contents, key concepts, 
original title, tests & measures, mesh] 

2 implementation fidelity.mp. 
3 implementation method*.mp. 
4 practice change.mp. 
5 process evaluation.mp. 
6 behavio#r change.mp. 
7 Evidence Based Practice/ 
8 Implementation Science.mp. 
9 Quality Improvement.mp. 
10 Emergency Medicine/ 
11 Emergency Nursing.mp. 
12 Emergency Services/ 
13 emergency department.mp. 
14 accident & emergency.mp. 
15 emergency ward.mp. 
16 Emergency room.mp. 
17 A&E.mp. 
18 knowledge translation.mp. 
19 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 
20 Knowledge Transfer/ 
21 Implementation evaluation.mp. 
22 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 18 or 20 or 21 
23 19 and 22 
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Proquest 

Implementation 
(su(implementation NEAR/1 evaluation) OR ab(implementation NEAR/1 evaluation)) OR 
((su(knowledge NEAR/1translation) OR ab(knowledge NEAR/1 translation)) OR ((su(implementation 
fidelity) OR ab(implementation fidelity)) OR (su(Implementation NEAR/1 method*) OR 
ab(Implementation NEAR/1 method*)) OR (su(implementation NEAR/1 strateg*) OR 
ab(implementation NEAR/1 strateg*)) OR (su(behavio*r NEAR/1 change) OR ab(behavio*r NEAR/1 
change)) OR (su(practice NEAR/1 change) OR ab(practice NEAR/1 change)) OR (su(process NEAR/1 
evaluation) OR ab(process NEAR/1 evaluation)))) 

(MAINSUBJECT.EXACT(“Evidence-based practice”) OR MESH.EXACT(“Implementation Science”) OR 
MESH.EXACT(“Quality Improvement”)) OR MAINSUBJECT.EXACT(“Translational Medical Research”) 

TOTAL Implementation (OR) 

Emergency  
(su(emergency NEAR/0 department) OR ab(emergency NEAR/0 department) ) OR (su(emergency 
NEAR/0 ward) OR ab(emergency NEAR/0 ward) ) OR (su(accident NEAR/1 emergency) OR ab(accident 
NEAR/1 emergency)) OR (su(Emergency NEAR/0 room) OR ab(Emergency NEAR/0 room) ) 

(MAINSUBJECT.EXACT(“Emergency services”) AND MAINSUBJECT.EXACT(“Hospitals”)) OR 
(MESH.EXACT(“Emergency Service, Hospital”) OR MESH.EXACT(“Emergency Nursing”) OR 
MESH.EXACT(“Emergency Medicine”)) 

TOTAL Emergency (OR) 

Combine (AND) 

Limit scholarly journal; theses; conference papers & proceedings; other sources; working papers 

Limit English 
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Scopus 

 

 

Implementation 

( ( TITLE-ABS-KEY ( “implementation fidelity” ) ) OR ( TITLE-ABS-KEY ( “implementation method*” ) ) 

OR ( TITLE-ABS-KEY ( “implementation strateg*” ) ) OR ( TITLE-ABS-KEY ( “behavio?r change” ) ) OR ( 

TITLE-ABS-KEY ( “process evaluation” ) ) OR ( TITLE-ABS-KEY ( {evidence-based practice} ) ) OR ( TITLE-

ABS-KEY ( {translational medical research} ) ) OR ( TITLE-ABS-KEY ( quality AND improvement W/2 

method* ) ) OR ( TITLE-ABS-KEY ( {implementation science} ) ) OR ( TITLE-ABS-KEY ( “knowledge 

translation” ) ) ) OR ( TITLE-ABS-KEY ( “implementation evaluation” ) ) 

Emergency  

( TITLE-ABS-KEY ( “emergency medicine” ) OR TITLE-ABS-KEY ( “emergency nurs*” ) OR TITLE-ABS-

KEY ( {accident and emergency} ) OR TITLE-ABS-KEY ( {emergency ward} ) OR TITLE-ABS-KEY ( 

{emergency room} ) OR TITLE-ABS-KEY ( {emergency department} ) OR TITLE-ABS-KEY ( {a&e} ) ) 

Combined 

( ( TITLE-ABS-KEY ( “emergency medicine” ) OR TITLE-ABS-KEY ( “emergency nurs*” ) OR TITLE-ABS-

KEY ( {accident and emergency} ) OR TITLE-ABS-KEY ( {emergency ward} ) OR TITLE-ABS-KEY ( 

{emergency room} ) OR TITLE-ABS-KEY ( {emergency department} ) OR TITLE-ABS-KEY ( {a&e} ) ) ) 

AND ( ( ( TITLE-ABS-KEY ( “implementation fidelity” ) ) OR ( TITLE-ABS-KEY ( “implementation 

method*” ) ) OR ( TITLE-ABS-KEY ( “implementation strateg*” ) ) OR ( TITLE-ABS-KEY ( “behavio?r 

change” ) ) OR ( TITLE-ABS-KEY ( “process evaluation” ) ) OR ( TITLE-ABS-KEY ( {evidence-based 

practice} ) ) OR ( TITLE-ABS-KEY ( {translational medical research} ) ) OR ( TITLE-ABS-KEY ( quality AND 

improvement W/2 method* ) ) OR ( TITLE-ABS-KEY ( {implementation science} ) ) OR ( TITLE-ABS-KEY 

( “knowledge translation” ) ) ) OR ( TITLE-ABS-KEY ( “implementation evaluation” ) ) ) 

( ( TITLE-ABS-KEY ( “emergency medicine” ) OR TITLE-ABS-KEY ( “emergency nurs*” ) OR TITLE-ABS-

KEY ( {accident and emergency} ) OR TITLE-ABS-KEY ( {emergency ward} ) OR TITLE-ABS-KEY ( 

{emergency room} ) OR TITLE-ABS-KEY ( {emergency department} ) OR TITLE-ABS-KEY ( {a&e} ) ) ) 

AND ( ( ( TITLE-ABS-KEY ( “implementation fidelity” ) ) OR ( TITLE-ABS-KEY ( “implementation 

method*” ) ) OR ( TITLE-ABS-KEY ( “implementation strateg*” ) ) OR ( TITLE-ABS-KEY ( “behavio?r 

change” ) ) OR ( TITLE-ABS-KEY ( “process evaluation” ) ) OR ( TITLE-ABS-KEY ( {evidence-based 

practice} ) ) OR ( TITLE-ABS-KEY ( {translational medical research} ) ) OR ( TITLE-ABS-KEY ( quality AND 

improvement W/2 method* ) ) OR ( TITLE-ABS-KEY ( {implementation science} ) ) OR ( TITLE-ABS-KEY 

( “knowledge translation” ) ) ) OR ( TITLE-ABS-KEY ( “implementation evaluation” ) ) ) AND ( LIMIT-TO 

( SUBJAREA , “MEDI” ) OR LIMIT-TO ( SUBJAREA , “NURS” ) OR LIMIT-TO ( SUBJAREA , “SOCI” ) OR LIMIT-

TO ( SUBJAREA , “HEAL” ) OR LIMIT-TO ( SUBJAREA , “PSYC” ) ) AND ( LIMIT-TO ( LANGUAGE , “English” 

) ) 
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Appendix 3: Sample of excluded papers and rationale 

Supplementary File 3 from Publication 1 

Author (year) Exclusion reason Exclusion description 
Barlow 2007 Wrong (mixed) population Intervention targeted at ED 

and Medical admission unit 
(MAU).  

Bean et al. (2021) Wrong outcomes Investigated barriers and 
facilitators and potential 
strategies to implement. 

Burns, et al. (2024 Outcomes ≤ 6 months  Evaluated for four months 
post final implementation 
strategy.    

Farbman et al (2017) Wrong intervention  Evidence for guideline 
development. No theory/ 
evidence to inform the 
implementation plan  

Moeller, D (2017) Wrong intervention No new practice, improvement 
current practice.  

Plambech et al (2012) Wrong intervention Evidence to inform 
implementation strategy not 
described. 

Siarkowski et al (2020) Wrong study design Systematic review 
Wright et al (2008) Wrong Population Targeted at general medical 

wards 
Full citations: 

Barlow, G., Nathwani, D., Williams, F., Ogston, S., Winter, J., Jones, M., Slane, P., Myers, E., 
Sullivan, F., Stevens, N., Duffey, R., Lowden, K. & Davey, P. (2007). Reducing door-to-antibiotic 
time in community-acquired pneumonia: controlled before-and-after evaluation and cost-
effectiveness analysis. Thorax, 62(1), 67-74. https://doi.org/10.1136/thx.2005.056689  

Bean, G., Krishnan, U., Stone, J. R., Khan, M., & Silva, A. (2021). Utilization of chest pain decision 
aids in a community hospital emergency department: a mixed-methods implementation study. 
Critical Pathways in Cardiology, 20(4), 192-207. https://doi.org/10.1097/hpc.0000000000000269  

Burns, B. S., Nouboussi, N., DeVane, K., Andrews, W., Selden, N. R., Lin, A., Petterson, D., Jafri, 
M. & Sheridan, D. (2024). Increasing Use of Rapid Magnetic Resonance Imaging for Children with 
Blunt Head Injury. The Journal of Pediatrics, 272, 114099. 
https://doi.org/10.1016/j.jpeds.2024.114099  

Farbman, K. S., Michelson, K. A., Neuman, M. I., Dribin, T. E., Schneider, L. C., & Stack, A. M. 
(2017). Reducing hospitalization rates for children with anaphylaxis. Pediatrics, 139(6). 
https://doi.org/10.1542/peds.2016-4114  

Moeller, D. (2017). Eliminating blood culture false positives: harnessing the power of nursing 
shared governance. Journal of Emergency Nursing, 43(2), 126-132. 
https://doi.org/10.1016/j.jen.2016.07.001   

https://doi.org/10.1136/thx.2005.056689
https://doi.org/10.1097/hpc.0000000000000269
https://doi.org/10.1016/j.jpeds.2024.114099
https://doi.org/10.1542/peds.2016-4114
https://doi.org/10.1016/j.jen.2016.07.001


211 

Plambech, M. Z., Lurie, A. I., & Ipsen, H. L. (2012). Initial, successful implementation of sepsis 
guidelines in an emergency department. Dan Med J, 59(12), A4545. 

Siarkowski, M., Lin, K., Li, S. S., Al Sultan, A., Ganshorn, H., Kamal, N., Hill, M. & Lang, E. (2020). 
Meta-analysis of interventions to reduce door to needle times in acute ischaemic stroke 
patients. BMJ open quality, 9(3). https://doi.org/10.1136/bmjoq-2020-000915  

Wright, A. A., Ranmuthugala, G., Jones, J., Maydom, B., & Disler, P. (2008). Rural organisation of 
acute stroke teams project. Internal Medicine Journal, 38(1), 32-37. 
https://doi.org/10.1111/j.1445-5994.2007.01399.x  

 

 

https://doi.org/10.1136/bmjoq-2020-000915
https://doi.org/10.1111/j.1445-5994.2007.01399.x
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Appendix 4: ERIC strategy frequency and mapping to activities 

detailed in studies 

Supplementary File 4 from Publication 1 

Table 1: Frequency of ERIC strategy use for 22 studies 

ERIC strategy 
Overall 

use Successful Unsuccessful 

n=22 n=18 n=4 
Evaluative Iterative Strategies (strategies/ studies) 42/18 33/15 9/3 
  n(%) n(%) n(%) 
Assess for readiness and identify barriers and 
facilitators 14 (63.6) 11 (61.1) 3 (75.0) 

Audit and provide feedback 11 (50.0) 9 (50.0) 2 (50.0) 
Purposely reexamine the implementation 6 (27.3) 5 (27.8) 1 (25.0) 
Develop and implement tools for quality monitoring 2 (9.1) 1 (5.6) 1 (25.0) 
Develop and organize quality monitoring systems 1 (4.5) 1 (5.6) - 
Develop a formal implementation blueprint 2 (9.1) 1 (5.6) 1 (25.0) 
Conduct local needs assessment 3 (13.6) 2 (11.1) 1 (25.0) 
Stage implementation scale up  1 (4.5) 1 (5.6) - 
Obtain and use patients/consumers and family 
feedback 1 (4.5) 1 (5.6) - 

Conduct cyclical small tests of change 1 (4.5) 1 (5.6) - 
Interactive assistance (no. of studies) 1    

Facilitation 1 (4.5) 1 (5.6) - 
Adapt and Tailor to context (strategies/studies)  8/8     
Tailor strategies 5 (22.7) 3 (16.7)  

Promote adaptability 3 (13.6) 2 (11.1)   
Develop Stakeholder interrelationships (strategies/ 
studies) 44/20 36/17  4/3 

Identify and prepare champions 9 (40.9) 9 (50.0)  

Organize clinician implementation team meetings  1 (4.5) 1 (5.6)  

Recruit, designate, and train for leadership 1 (4.5) - 1 (25.0) 
Inform local opinion leaders 7 (31.8) 6 (33.3) 1 (25.0) 
Build a coalition  5 (22.7) 4 (22.2) 1 (25.0) 
Identify early adopters 2 (9.1) 2 (11.1) - 
Conduct local consensus discussions 1 (4.5) - 1 (25.0) 
Capture and share local knowledge 1 (4.5) 1 (5.6)  

Use advisory boards and workgroups 6 (27.3) 5 (27.8)  

Use an implementation advisor 7 (31.8) 5 (27.8)  

Involve executive boards 2 (9.1) 2 (11.1)  

Develop academic partnerships 2 (9.1) 1 (5.6)  

Train and educate stakeholders (strategies/ studies) 66/22 52/18  10/ 4 
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ERIC strategy 
Overall 

use Successful Unsuccessful 

n=22 n=18 n=4 
Conduct ongoing training 6 (27.3) 5 (27.8) 1 (25.0) 
Develop educational materials 6 (27.3) 5 (27.8) 1 (25.0) 
Make training dynamic 10 (45.5) 10 (55.6) - 
Distribute educational materials 16 (72.7) 12 (66.7) 4 (100) 
Use train-the-trainer strategies 3 (13.6) 3 (16.7) - 
Conduct educational meetings 20 (90.9) 16 (88.9) 4 (100) 

Conduct educational outreach visits 1 (4.5) 1 (5.6) - 

Support clinicians (strategies/ studies) 25/19 20/15 5/4 
Facilitate relay of clinical data to providers 2 (9.1) 2 (11.1) - 
Remind clinicians 17 (77.3) 13 (72.2) 4 (100) 
Revise professional roles 4 (18.2) 3 (16.7) 1 (25.0) 
Create new clinical teams 2 (9.1) 2 (11.1) - 
Engage Consumers (strategies/ studies) 14/11 11/ 9 3/2 
Involve patients/consumers and family members 6 (27.3) 4 (22.2) 2 (50.0) 
Prepare patients/consumers to be active participants 3 (13.6) 2 (11.1) 1 (25.0) 
Increase demand  1 (4.5) 1 (5.6) - 
Use mass media 4 (18.2) 4 (22.2) - 
Utilize financial strategies (no. of studies) 2    

Alter incentive/allowance structures (60) 2 (4.5) 2 (11.1) - 
Change infrastructure (strategies/ studies) 20/15 18/13 2/2 
Mandate change  2 (9.1) 2 (11.1)  

Change record systems 13 (59.1) 12 (66.7) 1 (25.0) 
Change physical structure and equipment 5 (22.7) 4 (22.2)  1 (25.0) 
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Table 2: Mapping Implementation activities to ERIC strategies 

First Author (Year) Intervention Implementation strategies ERIC Strategy 

Abaya et al. (2019) Asthma Clinical 
Pathway 

Multidisciplinary implementation team, including Quality improvement staff, 
met regularly during planning and implementation, assess progress and make 
modifications.  

Use advisory boards and workgroups 
Implementation advisor (29) 
Conduct cyclical small tests of change (10) 

 Process review to identify drivers  Assess for readiness and identify barriers and 
facilitators 

  Piloted in small area of ED that dealt with respiratory presentations Stage implementation scale up (8) 

  Guidelines- modified asthma pathway, to metered dose inhaler for all mild-
moderate patients 

Develop educational materials 

  EHR modification (weight-based doses x 3 repeat), that could be discontinued 
by respiratory therapist when mild score reached - minor modification during 
implementation 

Change record systems 
Revise professional roles 
Purposely reexamine the implementation 

  Education via division conferences, electronic mail, and computer 
screensavers throughout the department 

Conduct educational meetings 
Distribute educational materials 
Make training dynamic 

Basu and Ratcliffe 
(2014) 

Independent 
Domestic 
Violence Advocate 
(IDVA) 

Multidisciplinary research team, included relevant community partners to 
engage community members 

Build a coalition 
Involve patients/consumers and family 
members 

 A standardised form - rapid assessment tool to determine a risk status for the 
patient. Included instructions for required actions.  

Change physical structure and equipment 
Develop educational materials 

 Training for all senior nursing and medical staff was provided by the IDVAs on a 
rolling basis, embedded as mandatory part ongoing professional 
development.  

Conduct educational meetings 
Conduct ongoing training 

  Two IDVAs in the department that case-managed referrals from ED staff Create new clinical teams 
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First Author (Year) Intervention Implementation strategies ERIC Strategy 

  An electronic coding system implemented to alert staff to previous DV 
presentations to ED.  

Facilitate relay of clinical data to providers 

  Private interview room allocated for assessment if required Change physical structure and equipment 

Cabilan et al. 
(2023) 

Queensland 
Occupational 
Violence Patient 
Risk Assessment 
Tool (QOVPRAO) 

Engaged organisational leaders feedback and approval to embed the 
QOVPRAO in the EHR 

Involve executive boards 

 To foster engagement, named and disseminated through media releases to 
generate interest and promote a sense of ownership within the health service 

Use mass media 
 

  Consultation regarding the design and workflow of the digital QOVPRAO in the 
ED 

Use advisory boards and workgroups 

  Screening tool embedded in electronic record and made mandatory 
assessment field which triggered a pop up and visual flag for high risk patients. 

Mandate change 
Change record systems 

 

  Education (eLearning) designed two short modules to reduce time 
commitment. Completion core requirement contract staff and new staff.  
Reminders regarding eLearning emailed to staff. 
 

Develop educational materials 
Conduct ongoing training 
Distribute educational materials (40) 
 

  Develop suite of interventions to complement screening tool to enhance value 
and advantage over current practice. Interactive design eLearning and 
gamified activities to increase awareness of appropriate interventions for de-
escalation.   

Develop educational materials (38) 
Make training dynamic (39) 

  Nurses deployed in ED to drive implementation through encouraging 
screening, advocating benefits and reinforcing goal to reduce violence, 
relieved staff to compete eLearning (role discontinued early due to COVID) 

Identify and prepare champions 

  Staff reminded to complete QOVPRAO by CNC every shift huddle and prompt 
agency staff to complete, who did not do eLearning  

Remind clinicians 
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First Author (Year) Intervention Implementation strategies ERIC Strategy 

  Staff emailed monthly e-newsletters to communicate impacts of the 
QOVPRAO, e.g. screening adherence, OV incidents, and e-learning adherence 

Facilitate relay of clinical data to providers 

  Activities for sustainment  - collaboration to extend beyond study site. 
Evaluation of effectiveness and education transferable  

Capture and share local knowledge 

Coombs et al. 
(2021) NSW Agency for 

Clinical Innovation 
model of care for 
acute low back 
pain 

Working group to oversee implementation at each ED Recruit, designate, and train for leadership 

 Approval of administration heads and clinical leads of all EDS, and formalised 
partnership between academic institutions and the health district. 

Build a coalition 
Develop academic partnerships 

 Identified sites for participation through presentation baseline data on 
practice, site included where local clinicians considered active 
implementation would benefit quality improvement.   

Conduct local consensus discussions 
 

 Map the workflow to identify practices that require modification or change for 
the implementation, identify barriers.  

Assess for readiness and identify barriers and 
facilitators 

 Design intervention adapted to the local model of care in consultation with 
local stakeholders to address barriers and facilitate adoption of the new 
model 

Promote adaptability 

  Education seminars -a mini-lecture and interactive group discussions lasting 
for 30 to 60 minutes, during four-week implementation phase. 

Conduct educational meetings 

  Educational materials included hard copy of the model of care; imaging 
guidelines; posters highlight key messages ACI model of care, website 
incorporating all materials  

Develop educational materials 
Distribute educational materials 

 

  Emergency quick reference sheet for staff lanyards Remind clinicians 

  Patient handout- to educate patients (six languages) Prepare patients/consumers to be active 
participants 

  Provision of non-opioid pain management strategies, staff instructed to inform 
patients treatment in line with model of care 

Change physical structure and equipment 
Involve patients/consumers and family 
members 
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First Author (Year) Intervention Implementation strategies ERIC Strategy 

  Fast-track referral to outpatient services- clinics agreed to prioritise follow-up. 
Staff educated on referral process as part of education.  

Develop stakeholder interrelationships* 

  Audit and Feedback on outcomes presented during seminars and monthly 
email newsletters 

Audit and provide feedback 

  Develop dashboard to audit health outcomes with data extracted from 
electronic health record 

Develop and implement tools for quality 
monitoring 

Kate Curtis et al. 
(2021)  

Consolidated 
Checklist 

Stakeholder engagement- in design and testing Build a coalition 

 
Implemented - adapted -reimplemented Purposely reexamine the implementation 

Face to face education, bedside and classroom Conduct educational meetings 

 Clinical champions- trained to model Identify and prepare champions 

  Combination of instruments into single tool in electronic record Change record systems 

  Visual cue completion a "stethoscope" icon displayed on the ED tracking 
screen 

Remind clinicians 

K. Curtis et al. 
(2021) 

HIRAID Emergency 
Nursing 
Framework 

Identified barriers and enablers to intervention Assess for readiness and identify barriers and 
facilitators 

 
Training - train the trainer model Use train-the-trainer strategies 

Education - development and completion eLearning (compulsory); half day 
face-to-face workshop. Integrated into orientation and ED training programs 

Develop educational materials 
Conduct educational meetings 
Conduct ongoing training 
Make training dynamic 

  Workplace cues: Posters and reference cards Remind clinicians 

  Mandated quarterly documentation audits as part of hospital governance Develop and organize quality monitoring 
systems 

  HIRAID video – inform about the framework and include senior leadership  Develop educational materials 
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First Author (Year) Intervention Implementation strategies ERIC Strategy 

Inform local opinion leaders 

  HIRAID documentation templates, mandated use Change record systems 
Mandate change 

Doherty and Jones 
(2006) 

Asthma clinical 
pathway 

Identify evidence practice gap and areas of guideline to address- i.e where 
practice deviated from evidence-based recommendations 

Conduct local needs assessment 

  Identify barriers to change at individual level (doctor, nurse, patient), ED team 
or organisation   

Assess for readiness and identify barriers and 
facilitators 

  Create guideline in usable format, with check box for completion. Variations to 
guideline could be recommended based on the local context 

Distribute educational materials 
Promote adaptability 

  Guideline placed in medical record as reminder Remind clinicians 

  Site visits to each study hospital to talk to nursing staff and medical staff and 
Senior nurses at each site were encouraged to remind staff to use- 
communicated with lead author to support implementation 

Remind clinicians 

  Education medical and nursing staff - focusing on barriers to change, evidence  
for asthma management and the guideline itself 

Conduct educational meetings 

  Prewritten material for medical staff two draft papers related to evidence-
based medicine 

Distribute educational materials 

  Audit and feedback- low frequency due to low presentation Audit and provide feedback 

Doherty et al. 
(2007) 

Asthma clinical 
pathway 

An Implementation team. Develop stakeholder interrelationships* 

Use Local opinion leaders Inform local opinion leaders 

  Identify barriers to change at individual level (doctor, nurse, patient), ED team 
or organisation   

Assess for readiness and identify barriers and 
facilitators 

Reformat of the National Asthma Council (NAC) guidelines into a simple, 
usable format- added to medical record at triage 

Develop educational materials 
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First Author (Year) Intervention Implementation strategies ERIC Strategy 

  Reminders by placing guideline in notes, during the education sessions and 
senior staff encourage use, notices in the ED 

Remind clinicians 

  Audit and feedback - aggregate data, monthly report left for staff in tearoom Audit and provide feedback 

  Education sessions, coincide with routine department teaching, informal 
updates. Nursing education, each weekday afternoon during handover prior to 
implementation. 

Conduct educational meetings 

Hoffmann et al. 
(2023) 

Agitation Care 
Pathway 

Multidisciplinary QI team- map current process; establish aims and identify 
barriers. Review of current evidence to inform intervention for implementation 

Build a coalition 
Conduct local needs assessment 
Assess for readiness and identify barriers and 
facilitators 

  Agitation Care Pathway: Printed version placed with restraints and electronic 
version included with care pathways for easy access 

Distribute educational materials 

  Agitation Order Set - updated to include medication for agitation and restraints  Change record systems 

  All medication included in the pathway made available in ED, accessible 
without pharmacy approval.  

Change physical structure and equipment 

  Education - medical/ nursing in meetings and via email to inform agitation care 
pathway and order set 

Conduct educational meetings 
Distribute educational material 

  Pathway updated during implementation to include child life activity carts and 
recommend consulting child life to provide coping strategies to prevent 
agitation 

Tailor strategies 

Change physical structure and equipment 

  Inclusion of psychiatry team instead of social worker as intermediary Provide local technical assistance 

  Personalized de-escalation plans with patient specific triggers, involved family. 
ED staff difficult to access, therefore, adaptation to embed in EHR improved 
access- modifiable by ED 

Involve patients/consumers and family 
members 
Change record systems_ 

Kennedy et al. 
(2025) 

HIRAID emergency 
nursing framework 

Train-the-trainer - staff from facilities trained as instructors assisted in 
education delivery and onsite support Use train-the-trainer strategies 

Identify and prepare champions 

  Education program, eLearning and face to face education Conduct educational meetings 
Make training dynamic 
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First Author (Year) Intervention Implementation strategies ERIC Strategy 

  
Documentation template -- preformatted templates in the electronic health 
record aligned with nursing framework, enable free text input from nurses Change record systems 

  Audit and feedback Audit and provide feedback 

  Staff incentives Alter incentive/allowance structures 
  Executive support Develop stakeholder interrelationships* 
  Communication district-wide Use mass media 
Kinsman et al. 
(2012) 

Clinical Pathway 
STEMI 

Engaging clinicians- discussion to identify barriers Assess for readiness and identify barriers and 
facilitators 

  Clinical pathway based on National Heart Foundation Guidelines developed in 
consultation with clinicians, hospital-specific based on NHFA guidelines 

Distribute educational materials# 
Tailor strategies 

  Education session during implementation related to evidence underpinning 
clinical pathway 

Conduct educational meetings 

  Reminded of the intervention through site visits by study investigator, and 
research assistant ongoing reminder to medical and nursing staff about 
clinical pathway. 

Remind clinicians 

  Performance audited with results communicated to ED clinicians once during 
project 

Audit and provide feedback 

Kramer et al. 
(2024) 

Nurse initiated 
dexamethasone in 
asthma 

Multidisciplinary quality improvement team (physicians/nurses/respiratory 
therapists/informaticists/pharmacists) 

Build a coalition 

Use an implementation advisor 

  ED QI team identified key drivers and causes of delays. Periodically updated 
throughout the project 

Assess for readiness and identify barriers and 
facilitators 

Purposely reexamine the implementation 

  

 

Modification existing order set for nurses to integrated dexamethasone for 
nurses to order. Established to make dose orders easier to administer  

Revise professional roles 
Change record systems# 

 Electronic medical record modification to prompt asthma scoring and usage 
of order set for relevant chief complaints.   

Change record systems# 
Remind clinicians 
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First Author (Year) Intervention Implementation strategies ERIC Strategy 

  

 

Education to nurses via staff meetings, posters illustrate dexamethasone 
priority. Lead physician attended meetings to encourage use and feedback.  

Conduct educational meetings 
Distribute educational materials 
Remind clinicians 

 ED physicians educated on the project Inform local opinion leaders 

  Appropriate drug strength made available along with necessary supplies to 
administer  

Change physical structure and equipment 

Lawrence et al. 
(2024) 

Brøset Violence 
Checklist (BVC) 

Develop implementation team- nurses all facilities and behavioural health 
units, collaboration with necessary disciplines e.g. security, informatics, QI.  

Organize clinician implementation team 
meetings 

  Implementation team members all previously completed implementation 
science training. QI expert assisted with process mapping.  

Use an implementation advisor 

  Survey ED nurses to assess determinants using the Tailored Implementation 
for Chronic Diseases  (TCID) Framework 

Assess for readiness and identify barriers and 
facilitators 

  BVC with automatic scoring, with list interventions for nurses, integrated into 
EHR 

Change record systems# 

  Nurses previously used BVC encouraged others to serve as leaders, promote 
the intervention and assist with education, and provide feedback to the 
implementation science team from frontline 

Identify early adopters 

  Educational program: five-minute brief introduction for unit-based meetings, 
video montage from ED colleagues affected by workplace violence, one page 
resource distributed, online BVC training module for ED nurses. All new 
employees trained 

Develop educational materials 
Distribute educational materials 
Conduct ongoing training 

Make training dynamic 

  Develop guideline for BVC use, including roles and responsibilities. Added to 
hospital guidelines.  

Distribute educational materials# 

  Champions recruited from ED clinical staff to train and coach to ED staff, 
share updates during huddles, and act as a resource for implementation in ED. 

Identify and prepare champions 
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First Author (Year) Intervention Implementation strategies ERIC Strategy 

  ED unit councils attended by implementation team members before and after 
implementation, to educate, answer questions, receive feedback. 
Collaborated with range of committees to support implementation.  

Use advisory boards and workgroups 

  Monitor BVC usage including completion rates and timeliness of use feedback 
to staff. Built in HER for automated reports after commencing.   

Audit and provide feedback 

Munroe et al. 
(2022) 

HIRAID emergency 
nursing framework 

Implementation plan guided by BCW Develop a formal implementation blueprint 

  Structured electronic documentation template Change record systems  

  Education workshops using train the trainer model and eLearning module Use train-the-trainer strategies 
Conduct educational meetings 
Make training dynamic 

 Documentation audit and feedback Audit and provide feedback 

  Posters and reference cards Remind clinicians 

  Video demonstrating key-stakeholder engagement and clinical champions Identify and prepare champions 
Inform local opinion leaders 

Peters et al. (2022) Lower Back Pain 
(LBP) Protocol 

Multidisciplinary spine working group - physical medicine, rehabilitation, 
neurosurgeon, orthopaedic surgeon, physiotherapist, care delivery manager.  

Adjustments made to implementation based on evaluation.  

Use advisory boards and workgroups 

Purposely reexamine the implementation 

  Multidisciplinary group identified barriers and facilitators to implementing 
protocol.  

Assess for readiness and identify barriers and 
facilitators 

  Protocol placed on intranet for easy access Distribute educational materials# 

  Face to face interactive educational sessions to physicians and ED nurses. 
Delivered 2012-2014 and repeat 2018.    

Develop educational materials 
Conduct educational meetings 

Conduct ongoing training 
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First Author (Year) Intervention Implementation strategies ERIC Strategy 

eLearning replaced face to face, short presentation with an overview of the 
intervention and rationale- compulsory prerequisite for ED rotation 

  Poster describing intervention targeting medical staff. Remind clinicians 

  Variety of patient information brochures to explain management, lower back 
pain and radicular pain. 

Prepare patients/consumers to be active 
participants 

  GP symposium to present the protocol and rationale, information also mailed 

Template referral to GPs for patients with 

Involve patients/consumers and family 
members#  

Distribute educational materials 

  Ongoing monitoring and evaluation with x-ray and CT indicators auto report- 
Feedback to ED via Multidisciplinary Spine Working Group committee. 

Change record systems 

  Direct individual feedback early in implementation where deviation from 
protocol identified in audit of records.   

Audit and provide feedback 

Puchalski Ritchie 
et al. (2022) 

Sepsis Protocol Multidisciplinary group (leadership and frontline clinicians) throughout 
development, usability testing and implementation.  

Met to address implementation challenges with team external to study site. 
Adjustments made to implementation.  

Use an implementation advisor 
Use advisory boards and workgroups 

Purposely reexamine the implementation 

  Practice gap identified and barriers and facilitators to practice (previous 
study), informed implementation plan development 

Conduct local needs assessment 
Assess for readiness and identify barriers and 
facilitators 

Develop a formal implementation blueprint 

  
Adaptation of evidence-based sepsis protocol to meet local context needs, 
including adaption based on local antibiotic availability and resistance.  Distribute educational materials# 

Tailor strategies 

  Regular educational sessions delivered during physician and nursing 
meetings, included a didactic session about the project, followed by an 
opportunity for questions and discussion (4 weeks) 

Conduct educational meetings 
 

  A short power-point presentation was developed and presented at regular 
orientation sessions, due to high staff turnover 

Conduct ongoing training 
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First Author (Year) Intervention Implementation strategies ERIC Strategy 

  ED and opinion leaders involvement in education and ad hoc meetings to 
encourage use 

Inform local opinion leaders 

  Hard copy reminder tools three types, to address poor internet. Include 
different posters at triage and resuscitation/ acute area, and laminated pocket 
cards.  

Remind clinicians 

  Triage trigger  to identify patients, flag placed on note at triage, modified during 
implementation to have nurse take directly to physician  

Revise professional roles 

Southerland 
(2023) 

Geriatric 
screening 

Implementation support from geriatric ED team: physicians, nurse manager, 
nurse educator, ED resident, champions, physio. 

Use advisory boards and workgroups 

  Initial barriers and additional throughout implementation using CFIR Assess for readiness and identify barriers and 
facilitators 

  Assessments built into hospital record systems – digital dashboard Change record systems# 

  Digital dashboard provided visibility on completeness of assessments  Remind clinicians 

  Geriatric screening results pulled into ED physician notes- prompt request if 
not completed   

Increase demand 

  Education initial formal nursing session part or onboarding and annual 
training, emails with tips from end users. Medical education through various 
face-to-face and email. Adapted to outreach with regular on shift rapid 
education 

Conduct educational meetings 
Conduct educational outreach visits 

Make training dynamic 

  Staff champions identified – nurses across different shifts Identify and prepare champions 

  Staff completing assessment recognised via email and tips shared with others.  Identify early adopters 

  Implementation strategies assessed and adaptation made, focus on 
underperforming areas that manage older adults 

Purposely reexamine the implementation 

Promote adaptability 

  Individual reports to nurses/ physicians initially, adaptation to aggregate 
feedback on performance. Changed again when workforce demand reduced.  

Audit and provide feedback 

  Nurses chose their prices, incentives, and stretch goals Alter incentive/allowance structures 
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First Author (Year) Intervention Implementation strategies ERIC Strategy 

  Local assessment to identify needs to complete screening- additional 
equipment needs identified and supplied  

Change physical structure and equipment 

  Engage senior staff – understand the alignment of practice with standards Inform local opinion leaders 

  Senior staff and management involvement in shift huddles to promote 
practice  

Involve executive boards 

  National guard unit to assist with COVID workload- not responsible for 
completing screening  

Create new clinical teams 

  Pause implementation due to workload, support clinicians Support clinicians* 

Stiell et al. (2009) Canadian C-spine 
rule 

Consultation with experts on knowledge transfer Use an implementation advisor 

  Policy for c-spine imaging consulted with ED physicians, who agreed to order 
per policy to be implemented 

Involve patients/consumers and family 
members# 

  Variety of educational initiatives: 1 hr teaching session, published evidence 
distributed, pocket cards with rule, poster depictions of the rule 

Distribute educational materials# 

Conduct educational meetings 

 Mandatory reminder of rule at the point of imaging requisition, doctor required 
to check rule criteria or document the reason for deviation 

Remind clinicians 

Change record systems# 

Stiell et al. (2010) Canadian CT Head 
Rule 

Consultation with experts on knowledge transfer Use an implementation advisor 

  Physician groups in ED discussed the goal of the rule and agreed to order CT 
according to the decision rule 

Involve patients/consumers and family 
members# 

  Education strategies: papers CT Head rule and validation results circulated, 
one hour teaching session, pocket cards and posters 

Distribute educational materials 

Conduct educational meetings 
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First Author (Year) Intervention Implementation strategies ERIC Strategy 

 Real time reminder of the rule at the point of requisition for CT scans Remind clinicians 
Change record systems# 

Stiell et al. (2021) CAEP Acute Atrial 
Fibrillation and 
flutter Best 
Practices 
Checklist. 

Assistance from knowledge implementation experts to inform implementation 
strategy. Identify behaviour change techniques and strategies suited to 
barriers and enablers identified through interviews. 

Use an implementation advisor 
Assess for readiness and identify barriers and 
facilitators 

 Physician champions from ED and cardiology, also used to remind clinicians  Identify and prepare champions 
Remind clinicians 

 Engage local physician groups to discuss study aims and potential barriers/ 
enablers  

Develop stakeholder interrelationships* 

  Education provided to physicians and nurses about the CAEP Checklist via 
presentations at rounds and staff meetings, e-mails, online video, and web-
based teaching resources. 

Conduct educational meetings 
Make training dynamic 

  Local action plans for sites- address local barriers Tailor strategies 

  Smartphone application in English and French- decision support tool and 
CAEP checklist 

Distribute educational materials# 

  Site compliance provided (frequency not specified)  Audit and provide feedback 

Stiell et al. (2024) CAEP  Acute Atrial 
Fibrillation and 
Atrial Flutter Best 
Practices 
Checklist 

. 

Surveys to identify barriers and enablers to plan strategy Assess for readiness and identify barriers and 
facilitators 

 Physician champions from ED and cardiology Identify and prepare champions 

 Discussion of the goals of the study with the local physician groups Develop stakeholder interrelationships* 

 Action plan to address local barriers to implementation  Tailor strategies 
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First Author (Year) Intervention Implementation strategies ERIC Strategy 

  Introduction of the CAEP checklist to physicians and nurses through 
presentations at staff meetings, emails, and online video 

Conduct educational meetings 

Make training dynamic 

  Communicating about referral process via email, social media, face -to-face 
interaction 

Use mass media 

  Smartphone application with guideline  Distribute educational materials (b) 

  Regular reminders Remind clinicians 

Williams et al. 
(2025) 

Kids pain 
collaborative 

Multilevel facilitation model, external facilitators, experience facilitator 
(embedded researcher), internal facilitators (ED clinicians funded role), 
Champions (ED clinicians in substantive role)  

Facilitation 
Develop academic partnerships 
Identify and prepare champions 

  Communication to reach all clinicians about the pain care through wide range 
point of care opportunities and existing forums (orientation, clinical 
workshops), impromptu face to face sessions.  

Conduct educational meetings 

  Electronic and printed communication including ED newsletter, community 
announcement board, hard copy flyers, personal emails and large posters in 
staff and patient areas.  

Use mass media 

  Family engagement with posters that encourage families notify staff when a 
child had pain 

Prepare patients/consumers to be active 
participants 

  Policy governing nurse-initiated analgesia to facilitate autonomous practice 
and approval for nurse practice embedded in the nurse education pathway. 

Distribute educational materials# 

Revise professional roles 

  Evidence based guideline to support decision making on analgesia type  Distribute educational materials# 

  Purpose built dashboard provide immediate feedback analgesia 
administration times, nurse-initiated analgesia and pain assessment. 

Develop and implement tools for quality 
monitoring 
Remind Clinicians 

  Pain indicator performance data shared with clinicians enable reflection on 
practice and acknowledge success   

Audit and provide feedback 
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First Author (Year) Intervention Implementation strategies ERIC Strategy 

  Acknowledge clinicians doing well, share successful experiences/ strategies 
to involve families 

Capture and share local knowledge 

  Workshops examining family engagement, incorporate videos of ED staff 
reading experience expressed by parents of child pain management. 

Further workshops to wider clinician group, facilitated by attendees of initial 
workshop.   

Conduct educational meetings 

Make training dynamic 

Obtain and use patients/consumers and 
family feedback 

  Presentation to ED senior medical staff for engagement and support of NIA Inform local opinion leaders 
Full citations:  
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Appendix 6: Nursing Participant Information Sheet 
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Appendix 7: Phase 1: Nursing Survey Instrument: Enablers and Barriers 

Survey created in REDCap 

Survey instructions 

Thank you for giving your perspective on nursing assessment when caring for patient presenting to the emergency department or multipurpose 
service. 

All nursing staff permanently employed in the ED are invited to participate. If you are still working in the ED in 8 months’ time, we will send you a 
follow up survey. 

This survey should take no longer than 15 minutes. There are five sections.** 

On completion of the survey, you will have the opportunity to provide your contact details to receive a $20 gift voucher, as acknowledgement for your 
time. The details you provide will not be linked to your survey. Your responses remain confidential, and you cannot be identified. 

If you have any questions related to this research study, please contact one of the investigators below prior to proceeding. 

[site investigator details removed] 

**Two sections relevant to this research, other sections related to broader program of research. 

# Field label Variable name Field attributes 

1 If you have not read the participant information, a copy can be 
accessed below. desc1 Participant information embedded 

2 Please confirm you have read and understood the participant 
information provided to you. Consent* 1. I have read the participant information sheet 

 
Thank you. Please continue to the survey. desc3 descriptive 

Demographics 

3 Current position current_position 1. RN 
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# Field label Variable name Field attributes 

Select one 2. EEN 
3. Leadership role - NUM / CNC / CNS / CNE 
4. Other 

 Other 
Show the field ONLY if: [current_position] = ‘4’ current_position_other* Free text 

4 How many years have you worked as a nurse? Years* Text (integer, Min: 0, Max: 50), Required 

5 How many years have you worked as a nurse in the emergency 
department? years_ed* Text (integer, Min: 0, Max: 50), Required 

6 Please tick your highest level of post-graduate nursing 
qualification. 

Qualification* 

1. None 
2. Graduate certificate 
3. Graduate Diploma 
4. Masters 
5. Other 

 
Other 
Show the field ONLY if: [qualification] = ‘5’ qualification_other* Free text 

7 What areas of the ED do you work? 
Select all applicable 

areas_worked* 

1. General Acute area 
2. Fast Track 
3. Paediatrics 
4. Triage 
5. Resuscitation room 
6. Clinical Initiatives Nurse 
7. Emergency short stay area/unit 
8. Other 

 
Other 
Show the field ONLY if: [areas_worked(8)] = ‘1’ areas_worked_other* Text, Required 

8 Please select the Southern NSW facility that you currently work at 
most.  Site* 

1., Batemans Bay Hospital 
2. Bega District Hospital 
3. Bombala Hospital 
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# Field label Variable name Field attributes 

4. Braidwood (MPS) 
5. Cooma Health Service 
6. Crookwell Hospital 
8. Goulburn Hospital 
9. Moruya Hospital 
10. Pambula District Hospital 
11. Queanbeyan Health Service 
12. Yass Health Service 

How do you feel about change? 

9 What are the best ways for you to learn about how to do 
something new? 
Select all that apply 

behaq1* 

1. Face to face education 
2. Opportunity to ask questions 
3. Feedback from my manager or educator about how I 
was performing 
4. Online learning 
5. Hands on practice 
6. Other 

 Other 
Show the field ONLY if: [behaq1(6)] = ‘1’ behaq1_other* Text 

10 Do you think using the same structured approach to assess 
patients would be beneficial in your ED? behaq2* 

0. No 
1. Yes 
2. Unsure 

10a Why? 
Select all that apply 
Show the field ONLY if: [behaq2] = ‘0’ behaq2b* 

1. There is no benefit to a standardised process 
2. A single method will not suit all situation in the ED 
3. Current practice is adequate 
4. We all work differently, a single method doesn’t suit 
all nurses 
5. Other 

Other 
Show the field ONLY if: [behaq2b(5)] = ‘1’ behaq1b_other* Free text 
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# Field label Variable name Field attributes 

11 Southern NSW is planning to implement a structured emergency 
nursing framework (HIRAID). This means learning and using a 
new, evidence based way to initially assess and manage your 
patients. Are you willing to learn and adopt something new? 
(Don’t worry, we can’t link your answers with you, so be totally 
honest) 

behaq3* 

0. No 
1. Yes 
2. Unsure 

12 Please indicate if you agree or disagree with the following statements about why you would or wouldn’t want to learn and use HIRAID 

 Not enough time to change the way of working beha3b1* 1. Agree 
2. Disagree 

 I don’t have the headspace to learn something new beha3b2* 

 Too hard to remember anything new beha3b3* 

 It will not change the way I care for my patient beha3b4* 

 Unsupported by management beha3b5* 

 Nothing with change beha3b6* 

 I don’t want to learn something new beha3b7* 

 The way we do things is fine, no need to changes anything beha3b8* 

 I want to do what is best for patient care beha3b9* 

 I am worried I won’t know what to do beha3b10* 

 I don’t understand what HIRAID is beha3b11* 

 I am worried no one will help me with questions when I try and 
use it beha3b12* 

13 Please provide any additional reasons not provided above related 
to why you WOULD be willing to learn something new behaq3b_other1 Free text 
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# Field label Variable name Field attributes 

14 Please provide any additional reasons not provided above related 
to why you would NOT be willing to learn something new behaq3b_other2 Free text 

15 If you had to use HIRAID in your ED, is there anything that would 
help ensure it is implemented properly so it works? 
Select all that apply 

behaq3c* 

1. Support in the clinical environment to adjust (people 
around to answer questions I might have) 
2. Visual prompts to remind me (posters) 
3. Opportunity to ask questions 
4. Feedback from my manager or educator about how I 
was performing 
5. A policy 
6. Knowing that there are consequences if I don’t 
change 
7. Knowing that change is being monitored 
8. Knowing that it will improve care for my patients 
9. Opportunity to be part of the process of change 
10. Other 

 Other 
Show the field ONLY if: [behaq3c(10)] = ‘1’ behaq5_other* Free text 

*Responses required to complete the survey 

Survey completion 

Thank you for finishing the survey! 

The next page will take you to a separate form where you can choose which place would you like your $20 voucher for. Your responses to this survey 
are NOT linked to the voucher form. This means your responses will remain confidential and cannot be identified. 

If you would like to proceed to claim your $20 voucher, please click on this link: [link] 

If you do not want to receive a $20 voucher, please select close survey to end this session. 
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Appendix 8: HIRAID Information Sheet 

 
*HIRAID image colour scheme was updated during the study. 
  

Emergency CNC contact details included  
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Appendix 9: HIRAID® Champion (Instructor) Instructions 
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Appendix 10: HIRAID Instructor Evaluation Participant 

Information Sheet 
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Appendix 11: Instructor Resources to Track Implementation 

 

 
*e-learning completion crosschecked with My Health Learning records.  
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Appendix 12: Modified D-Catch Data Dictionary (Publication 4, Supplementary File 2) 
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Appendix 13: Instructor Course Evaluation 

HIRAID Southern NSW Train-the-Trainer (Instructor) Evaluation 

 

Date: ______________ 

 

 

 

Rate each question on a scale of 1 (strongly 
disagree) to 5 (strongly agree) 

Strongly disagree Strongly agree 

 

The e-learning module provided good basis to 
build on at the TTT course 1 2 3 4 5 

Simulation sessions gave greater understanding 
of the application of the HIRAID framework 1 2 3 4 5 

I felt engaged throughout the day 1 2 3 4 5 

I am clear in how to apply the HIRAID framework 
in clinical practice 1 2 3 4 5 

I have clear understanding of my role as a HIRAID 
train-the-trainer 1 2 3 4 5 

I am confident in my ability to deliver the HIRAID 
training 1 2 3 4 5 

Do you have any suggestions to improve the HIRAID TTT course? 

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________ 

General feedback 

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________ 

Thank you for taking the time to provide feedback. 
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Appendix 14: HIRAID Implementation Evaluation Survey (Fidelity) 

Survey created in REDCap for distribution. 

Survey introduction 

You are invited to complete this survey because you attended the HIRAID train the trainer education and/or were involved in introducing 
HIRAID in your ED / MPS. 

Please don’t forward this link to anyone else as it is unique. If you know of another staff member involved in the implementation that 
hasn’t received a survey link please contact Dr Cristina Sotomayor-Castillo, 274ydney274274.sotomayor@sydney.edu.au or Ms Belinda 
Kennedy 274ydney274.kennedy@sydney.edu.au who will contact them directly. 

We are keen to get your honest feedback about how things were implemented. It’s an important part of working out what helps and what 
doesn’t, so we can improve implementation elsewhere. No one will see your responses other than researchers at The University of Sydney. 
As outlined in the participant information sheet, they may contact you for further information if any clarification is required. 

As acknowledgement of your time we will send you a $30 voucher, to your email, as acknowledgement of your time. 
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 Field Label Variable Field attributes 

1 If you have not already received it, a copy of the participant 
information sheet can be accessed here. 

Fidelity_pis PIS embedded in REDCap 

2 Please confirm you have read and understand the participant 
information sheet 

consent 1. I have read and understand the participant information 

 HIRAID Champions 

3 Were there HIRAID Champions at your site during the introduction of 
HIRAID? 

champion1* 1. Yes 
0. No 

4 Were HIRAID champions able to fulfill the tasks outlined in the 
HIRAID Champion instructions sheet? (HIRAID Champion role inbox 
below) 
Show the field ONLY if: [champion1] = ‘1’ 

champion2* 1. WERE NOT able to complete the tasks outlined 
2. Only able to complete A FEW of the tasks 
3. Completed MOST of the tasks 
4. Were able to fulfill ALMOST ALL the tasks 

 The HIRAID champions role included:  
Delivering HIRAID in-service  
Use of the implementation check list to: keep a track of staff online learning completion; keep records of staff attendance at in-service 
Follow up with staff not completed education, arrange time for completion  
Be familiar with HIRAID Framework, including the evidence and rationale for introduction in SNSW  
Show HIRAID video to staff who have not seen it 
Nurses completed assessment talking through HIRAID framework with champions 
Get nursing staff to practice using ISBAR and graded assertiveness with you  
Go through the documentation templates and the documentation requirements  
Provide nursing staff with the HIRAID reference card (Flip card) 
Complete the staff tracking and implementation log as required 

4b Please explain in further about completion of tasks related to the 
HIRAID champions role: e.g. there were plenty of us so it was easy to 
do; we tried however we were so busy. 
Show the field ONLY if: [champion1] = ‘1’ 

champion2_text Free text 

5 It was planned that individuals would be asked to volunteer for the 
role of HIRAID champions. 

champion_adapt* 1. ALL volunteered  
2. SOME volunteered and some were asked 
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 Field Label Variable Field attributes 
How were HIRAID champions were selected at your site? 3. NO ONE volunteered, all had to be asked 

 Please explain how HIRAID champions were selected at your site 
Show the field ONLY if: [champion_adapt] = ‘2’ or   ‘3’ 

champion_text Free text 

6 Did all the HIRAID champions at your site attended a train the trainer 
session (TtT) with staff from the University? 

champion_train* 1. NO champions went to the TtT session run by University 
staff 
2. SOME of the champions went to the TtT session 
3. MOST of the champions went to the TtT session 
4. ALL the champions attended the TtT session 

7 I used the HIRAID documentation templates in documentation Modelling* 1. I DID NOT use the HIRAID documentation templates 
2. I RARELY used the HIRAID templates for ED nursing 
assessment after triage 
3. I used HIRAID templates about HALF THE TIME for ED 
nursing assessment after triage 
4. I use the HIRAID templates ALMOST ALWAYS for ED 
nursing assessment after triage 

8 HIRAID Flip cards were distributed to staff Flip* 1. flip cards WERE NOT distributed 
2. SOME staff that work in the ED got one 
3. the MAJORITY of staff that work in ED got one 
4. I am pretty sure ALL staff working in the ED received a 
flip card 

9 Nursing staff went through a patient assessment and explained the 
HIRAID components to champions 

champion_support* 1. NEVER did this happen 
2. This happened OCCASIONALLY with staff 
3. This happened with MOST staff 
4. This happened with ALMOST ALL staff 

 Please explain your response: e.g. the staff did not need it, I could not 
do it with my workload, it worked well because I had time 

champion_sup_text Free text 

 HIRAID education  
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 Field Label Variable Field attributes 

11 Was the PowerPoint* presentation delivered in face-to-face 
educations sessions?  
*the presentation may have been modified for your site use 

f2f_1* 1. the PowerPoint was NOT delivered 
2. the PowerPoint was HARDLY EVER delivered 
3. the PowerPoint was delivered IN MOST sessions 
4. the power point was delivered IN ALL sessions 

 Please provide further detail on how the face-to-face education was 
delivered in your ED 

f2f_comment Free text 

12 Was the education delivered by a person who completed a HIRAID 
train the trainer session (TtT)? 

f2f_2* 1. the education was NOT delivered by someone who 
completed TtT 
2. the education was HARDLY EVER delivered by someone 
who completed TtT 
3. the education was delivered in the MOST sessions by 
someone who completed TtT 
4. the education was delivered in ALL sessions by someone 
who completed TtT 

13a Did you make any changes to the PowerPoint presentation that was 
used in the face-to-face education? 

f2f_adapt* 1. presentation was delivered as provided 
2. 1–2 slides were removed 
3. > 2 slides were removed 

13b What parts of the presentation were that changed/ removed.  
Select all that apply 
 
Show the field ONLY if: [f2f_adapt] = ‘2’ or ‘3’ 

f2f_adapt_spec 1. Background information related to previous studies 
using HIRAID 
2. Detail on why the HIRAID framework is being delivered 
in SNSW 
3. Staff survey feedback 
4. Implementation plan 
5. Change to any of the HIRAID case study or components 
(History/ red flags/ assessment/ interventions/ 
Diagnostics) 
6. Communication video 
7. Documentation templates 
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 Field Label Variable Field attributes 
8. HIRAID video 
9. Other 

 Please provide any further details on the changes made 
Show the field ONLY if: [f2f_adapt_spec(9)] =‘1’ 

f2f_adapt_comment Other 

14 Were any simulated scenarios/ role play delivered as part of the 
HIRAID education? 

f2f_simulation* 1. Never 
2. Rarely 
3. Sometimes 
4. Almost always 

 HIRAID Communication 

15 Nursing staff received communication from the ED NUM or educator 
reinforcing the use of HIRAID in the ED e.g. email communication, staff 
meetings 

Communication* 1. There was NO COMMUNICATION from the directing staff 
to use HIRAID and/or complete training. 
2. There was RARELYCOMMUNICATION directing staff to 
use HIRAID and/or complete training. 
3. There was SOMETIMES COMMUNICATION directing staff 
to use HIRAID and/or complete training 
4. There was ALMOST ALWAYS COMMUNICATION 
regarding HIRAID use and/or completion of training 

 Please explain the type of communication staff received at your ED 
about the introduction and use of HIRAID 

communication_text Free text 

16 HIRAID posters were displayed in the ED Posters* 1. No posters 
2. 1–3 posters 
3. 3–4 posters  
4. > 4 posters 

 Please provide further details on where they were displayed, and 
where you think they were most noticed. 
Show the field ONLY if: [posters] = ‘1’ or ‘2’ or ‘3’ 

posters_comment Free text 

17 The results of the HIRAID documentation template use audits were 
communicated to ED nursing staff 

feedback 1. NO feedback was provided directly to staff 
2. Feedback was RARELY given to staff 
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 Field Label Variable Field attributes 
3. Feedback was given about HALFTHE TIME to staff 
4. staff were ALMOST ALWAYS provided feedback on the 
audit results 

 Please explain how feedback was provided e.g. informally direct to 
staff, formal communication via email 
Show the field ONLY if: [feedback] = ‘1’ or ‘2’ or  ‘3’ 

feedback_text Free text 

 HIRAID Feedback 

18 What do you like about the HIRAID framework for emergency nurses? experience1 Free text 

19 What do you not like about the HIRAID framework for emergency 
nurses? 

experience2 Free text 

20 Would you be interested in participating in a short interview related 
to your experience introducing HIRAID into your ED? If you select 
‘yes’ we will be in touch in the near future to provide you with further 
information, so you can decide if you would be happy to talk to us. 

Interview* 1. Yes 
0. No 

*Mandatory fields for completion  

Survey completion  

Thank you for taking the survey, we will be in touch with your voucher when the survey has closed. 

We will contact you directly if we require any further information in relation to your responses. 

Have a nice day! 
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Appendix 15: Emergency Nurse Survey Post Implementation 

Surveys established in REDCap 

Survey instructions 

Thank you for taking the time to give your perspective on both nursing assessment when caring for a patient after triage, and the introduction of 
HIRAID in your emergency department. 

This is a follow up survey now that you have introduced HIRAID into your emergency department. 

All nursing staff permanently employed in the ED are invited to participate. Your responses will help us evaluate the introduction of HIRAID in Southern 
NSW Emergency Departments/ Multipurpose Services. 

This survey should take no longer than 15 minutes.  

On completion of the survey, you will have the opportunity to provide your contact details to receive a $20 gift voucher, as acknowledgement for your 
time. The details you provide will not be linked to your survey. Your responses remain confidential, and you cannot be identified. 

If you have any questions related to this research study, please contact one of the investigators below prior to proceeding. 

[Site investigator details removed]  

Item no.  Field label Variable Field Attributes 

1 If you have not read the participant information, a copy can be 
accessed below. 

desc1  Link PIS Nursing 

2 Please confirm you have read and understood the participant 
information provided to you. 

 Consent* 1. I have read the participant information sheet 

Demographics 

3 Current position 
Select one 

current_position* 1. RN 
2. EEN 
3. Leadership role - NUM / CNC /CNS / CNE 
4. Other  
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Item no.  Field label Variable Field Attributes 

Other position 
Show the field ONLY if: [current_position] =‘4’ 

current_position_other* Free text 

4 How many years have you worked as a nurse? Years* text (integer. Min: 0. Max: 50).Required 

5 How many years have you worked as a nurse in the emergency 
department? 

years_ed* text (integer. Min: 0. Max: 50).Required 

6 Please tick your highest level of post-graduate nursing 
qualification. 

Qualification* 1. None 
2. Graduate Certificate 
3. Graduate Diploma 
4. Masters/ PhD 
5. Other 

Please provide details on other level of postgraduate 
qualification 
Show the field ONLY if: [qualification] = ‘5’ 

qualification_other* Free Text 

7 What areas of the ED do you work? 
Select all applicable 

areas_worked* 1. General acute area 
2. Fast track 
3. Paediatrics 
4. Triage 
5. Resuscitation room 
6. Clinical Initiatives Nurse 
7. Emergency short stay area / unit 
8. other 

Please provide details on other areas worked in ED 
Show the field ONLY if: [areas_worked(8)] =‘1’ 

 Free text 

8 Please select the Southern NSW facility that you currently work 
at most. 

Site* 1. Batemans Bay Hospital 
2. Bega District Hospital 
3. Bombala Hospital 
4. Braidwood (MPS) 
5. Cooma Health Service 
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Item no.  Field label Variable Field Attributes 
6. Crookwell Hospital 
8. Goulburn Hospital 
9. Moruya Hospital 
10. Pambula District Hospital 
11. Queanbeyan Health Service 
12.  Yass Health Service 

Evaluation of the HIRAID Framework 

The questions below ask about the strategies used to introduce HIRAID to your ED. To help HIRAID implementation at other hospitals, we want to know about 
your experience. Please be honest and provide more details where you can. 

1 Did you watch the short video about HIRAID featuring Southern 
NSW Local Health District staff? 

Video* 1. Yes 
0. No 

2 Were you given a HIRAID flip card to attach to your hospital ID? Flipcard8 1. Yes 
0. No 

2a Did you attach to your ID? 
Show the field ONLY if: [flipcard] = ‘1’ 

flipcard_1* 1. Yes 
0. No 

2b Have you ever used the flip card attached to your ID to help 
your recall of HIRAID? 
Show the field ONLY if: [flipcard] = ‘1’ 

flipcard_2* 5. Always 
4. Most of the time 
3. Sometimes 
2. Seldom 
1. Never 

3 Did you receive any HIRAID education from a CNC/ Nurse 
educator or HIRAID clinical champion?  
If you attended train the trainer select yes 

Education* 1. Yes 
0. No 
3. Cannot recall 

3a How was this education delivered? 
Show the field ONLY if: [education] = ‘1’ 

edu_del* 1. in-service (group) away from clinical area 
2. in-service (group) in clinical area 
3. 1:1 away from clinical space 
4. 1:1 in clinical area 
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Item no.  Field label Variable Field Attributes 
5. Skype/ remote learning 
6. other 

Please explain how the education was delivered 
Show the field ONLY if: [edu_del] = ‘6’ 

edu_del_other* Free Text 

3b What were the good things about the HIRAID education? 
Show the field ONLY if: [education] = ‘1’ 

edu_comment Free Text 

3c What were the bad things about the HIRAID education? 
Show the field ONLY if: [education] = ‘1’ 

edu_comment2 Free Text 

4 Do you think about the HIRAID components as you do a patient 
assessment in the ED? 
 

hiraid_recall1* 5. Always 
4. Most of the time 
3. Sometimes 
2. Seldom 
1. Never 

5 Do you think HIRAID helps you remember to do all parts of a 
full assessment when needed? 

hiraid_recall2* 5. Always 
4. Most of the time 
3. Sometimes 
2. Seldom 
1. Never 

5a Tell us why HIRAID supports you in patient assessment 
Show the field ONLY if: [hiraid_recall2] = ‘5’ or ‘4’or ‘3’ 

hiraid_comm1 Free text 

5b Tell us why HIRAID does not support you in patient assessment 
Show the field ONLY if: [hiraid_recall2] = ‘3’ or ‘2’or ‘1’ 

hiraid_comm2 Free text 

6 Do you use the HIRAID documentation templates in ED for your 
initial documentation (post triage)? 

docu_temp* 5. Always 
4. Most of the time 
3. Sometimes 
2. Seldom 
1. Never 
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Item no.  Field label Variable Field Attributes 

 What are the reasons that you do not use it? ## 
Select all that apply 
Show the field ONLY if:  
[docu_temp] = ‘4’ and  ‘3’ and ‘2’and ‘1’ and ‘1’ 

docu_no 1. Takes too long 
2. Too hard to follow 
3. I don’t need to do an assessment on some patients 
4. Too much detail needed 
5. Not appropriate for patient presentation 
6. I have my own way 
7. Other 

Please explain ‘other’ reason/s for not using the HIRAID 
template. ## 
Show the field ONLY if: [docu_no] = ‘7’ 

docu_other Free text* 

7 Please tell us more about why you do / do not use the HIRAID 
documentation templates 

docu_comment Free text 

8 Do you think HIRAID helps teach new emergency nurses how to 
assess and manage patients? 

hiraid_teach* 5. Always 
4. Most of the time 
3. Sometimes 
2. Seldom 
1. Never 

9 Please tell us why HIRAID does / does not support new 
emergency nurses to assess and manage ED patients. 

hiraid_teach_comment Free text 

*Compulsory field. ## error in survey logic, field not available for completion 

Survey Completion text 

The next page will take you to a separate form where you can choose which place would you like your $20 voucher for. Your responses to this survey 
are NOT linked to the voucher form. This means your responses will remain confidential and cannot be identified. 

If you would like to proceed to claim your $20 voucher, please click here to complete your details.If you do not want to receive a $20 voucher, please 
select close survey to end this session. 
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Appendix 16: Emergency Nurse Interview Participant 

Information Sheet 
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Appendix 17: Interview Booking 

Email Invitation 
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Interview Booking Page Example 
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Booking Confirmation 

Example booking confirmation, sent to participant and duplicate sent to thesis author as 

the person allocated to the calendar.  
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Appendix 18: Detailed Interview Guide 
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Appendix 19: Data Management Plan 
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Appendix 20: Implementation Strategy (Publication 3, Supplementary Material) 
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Appendix 21: Documentation Audit Results (Publication 4, 

Supplementary File 3)  

Supplementary File 3: Detailed Results of Documentation Audit  

Structure and Red Flags 

Record structure Pre (N = 110) n (%) Post (N = 112) n (%) p-valuea 

Structured assessment framework present  < .001 

Yes 50 (45.5%) 94 (83.9%)  

No  60 (54.5%) 18 (16.1%)  

Structure used n = 50 n = 94  

A-G (1) 36 (72%) 2 (2.1%)  

HIRAID (old template) (2) 7 (14%) 10 (10.6%)  

HIRAID (current template) (3) 0 (0%) 78 (83%)  

Systems (4) 0 (0%) 1 (1.1%)  

Other (5) 7 (14%) 3 (3.2%)  

Red flags, mean (SD)    

No. red �lags identi�ied by auditor 2.8 (1.8) 2.5 (1.5)  

No. red �lags identi�ied ED nurse 0.8 (1.3) 1.3 (1.3) .01 

Percentage of red flags identified 27.5 (33.6) 54.7 (40) < .001 

History 

 Pre (N = 110) n (%) Post (N = 112) n (%) p-valuea 

History of presenting problem 

Chief complaint   < .001 
Yes 56 (50.9%) 96 (85.7%)  

No 54 (49.1%) 16 (14.3%)  

Onset - time the symptom    < .001 
Yes 30 (27.3%) 65 (58%)  

No 80 (72.7%) 47 (42%)  

Onset - previous    .04 
Yes 7 (10.6%) 17 (25%)  

No 59 (89.4%) 51 (75%)  

Not applicable  44 44  

Related symptoms   < .001 
Yes 34 (36.2%) 66 (68.8%)  
No 60 (63.8%) 30 (31.3%)  
Not applicable  16 16  
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 Pre (N = 110) n (%) Post (N = 112) n (%) p-valuea 

Current/previous treatments .48 
Yes 25 (31.6%) 25 (38.5%)  
No 54 (68.4%) 40 (61.5%)  
Not applicable  31 47  

Outcomes of current/previous treatments .17 
Yes 5 (15.2%) 12 (30.8%)  
No 28 (84.8%) 27 (69.2%)  
Not applicable  77 73  

Current/previous investigations .02 
Yes 3 (16.7%) 12 (40%)  
No 15 (83.3%) 18 (60%)  
Not applicable  64 69  

Outcomes of current/previous investigations .12 
Yes 3 (16.7%) 12 (40%)  
No 15 (83.3%) 18 (60%)  
Not applicable  92 82  

Severity .01 
Yes 6 (8.8%) 24 (23.5%)  
No 62 (91.2%) 78 (76.5%)  
Not applicable  42 10  

Mode of arrival .004 
Yes  33 (30%) 55 (49.1%)  
No  77 (70%) 57 (50.9%)  

Pain assessment (n = 66) (n = 66)  

Location   < .001 
Yes 22 (33.3%) 46 (69.7%)  

No 41 (62.1%) 20 (30.3%)  

Not applicable 3 0  

Radiation   < .001 
Yes 3 (6.5%) 18 (35.3%)  
No 43 (93.5%) 33 (64.7%)  
Not applicable 20 15  

Characteristics   .16 
Yes 8 (14.3%) 15 (25.9%)  
No 48 (85.7%) 43 (74.1%)  
Not applicable 10 8  

Aggravating factors   .02 
Yes 3 (6.7%) 14 (26.4%)  

No 42 (93.3%) 39 (73.6%)  

Not applicable 21 13  
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 Pre (N = 110) n (%) Post (N = 112) n (%) p-valuea 

Relieving factors   .04 
Yes  1 (2.2%) 8 (14.8%)  

No  44 (97.8%) 46 (85.2%)  

Not applicable  21 12  

Individual history    

Allergies or nil known noted   < .001 
Yes  11 (10%) 40 (35.7%)  
No  99 (90%) 72 (64.3%)  
Medications: regular medications taken  < .001 
Yes  6 (5.6%) 33 (32%)  
No  101 (94.4%) 70 (68%)  
Not applicable  3 9  
Compliance with taking medications  1 
Yes  3 (4.7%) 3 (4.8%)  
No  61 (95.3%) 59 (95.2%)  
Not applicable  46 50  
Alcohol intake   < .001 
Yes  2 (2%) 28 (26.4%)  
No  97 (98%) 78 (73.6%)  
Not applicable  11 6  
Smoking habits   < .001 
Yes  2 (2%) 37 (34.9%)  
No  97 (98%) 69 (65.1%)  
Not applicable  11 6  

Medical history   < .001 
Yes  23 (20.9%) 69 (62.7%)  
No  87 (79.1%) 41 (37.3%)  
Not applicable  0 2  
Surgical history   < .001 
Yes  7 (9.9%) 30 (40.5%)  
No  64 (90.1%) 44 (59.5%)  
Not applicable  39 38  
Social history   < .001 
Yes  10 (9.1%) 56 (50%)  
No  100 (90.9%) 56 (50%)  
Events/environment preceding 
presentation/ travel   

Yes  22 (20%) 54 (48.2%)  
No  87 (79.1%) 58 (51.8%)  
Not applicable  1 0  
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 Pre (N = 110) n (%) Post (N = 112) n (%) p-valuea 

Pregnancy n = 51 n = 51  
Yes  1 (2%) 0 (0%)  

No  9 (17.6%) 10 (19.6%)  

Not applicable  41 (80.4%) 41 (80.4%)  

Menstrual cycle n = 51 n = 51  

Yes  0 (0%) 0 (0%)  

No  10 (19.6%) 11 (21.6%)  

Not applicable  41 (80.4%) 40 (78.4%)  

a Not applicable excluded from 2x2 analysis, count provided for information. 

Assessment 

Assessment Pre (N = 110) n (%) Post (N = 112) n (%) p-valuea 

A-G assessment items recorded in progress note 
Airway   < .001 
Yes  52 (47.3%) 86 (76.8%)  

No  58 (52.7%) 26 (23.2%)  

Breathing    < .001 
Yes  58 (52.7%) 95 (84.8%)  

No  52 (47.3%) 17 (15.2%)  

Circulation    < .001 
Yes  58 (52.7%) 94 (83.9%)  

No  52 (47.3%) 18 (16.1%)  

Disability   < .001 
Yes  56 (50.9%) 89 (79.5%)  

No  54 (49.1%) 23 (20.5%)  

Exposure   < .001 
Yes  47 (42.7%) 81 (72.3%)  

No  63 (57.3%) 31 (27.7%)  

Fluids (in)    < .001 
Yes  27 (27.8%) 56 (56%)  

No  70 (72.2%) 44 (44%)  

Not applicable  13 12  

Fluids (out)   < .001 
Yes  15 (15.6%) 43 (43.4%)  

No  81 (84.4%) 56 (56.6%)  

Not applicable  14 13  

Glucose   .01 
Yes  16 (17%) 31 (35.2%)  

No  78 (83%) 57 (64.8%)  

Not applicable  16 24  
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Assessment Pre (N = 110) n (%) Post (N = 112) n (%) p-valuea 
Paediatric presentation 
information documented n=8 n = 6  

Weight    

Yes  2 (25%) 6 (100%)  

No  6 (75%) 0 (0%)  

Immunisation status     

Yes  1 (12.5%) 2 (33.3%)  

No  7 (87.5%) 4 (66.7%)  

Parent/carer present    

Yes  4 (50%) 5 (83.3%)  

No  4 (50%) 1 (16.7%)  

Vital signs interpreted or recorded in progress note/ eMR 
Heart rate    .004 
Yes  37 (38.9%) 48 (61.5%)  

No  58 (61.1%) 30 (38.5%)  

Not applicable  15 34  

Blood pressure < .001 
Yes  35 (39.8%) 58 (67.4%)  

No  53 (60.2%) 28 (32.6%)  

Not applicable  22 26  

Oxygen saturation    .01 
Yes  35 (39.8%) 47 (62.7%)  

No  53 (60.2%) 28 (37.3%)  

Not applicable  22 37  

Respiratory rate    .02 
Yes  34 (39.5%) 42 (60%)  

No  52 (60.5%) 28 (40%)  

Not applicable  24 42  

Temperature    < .001 
Yes  40 (40.8%) 68 (73.1%)  
No  58 (59.2%) 25 (26.9%)  
Not applicable  12 19  
AVPU/GCS    < .001 
Yes  51 (58%) 84 (88.4%)  

No  37 (42%) 11 (11.6%)  

Not applicable  22 17  

Pain   .01 
Yes  28 (27.2%) 45 (45.9%)  

No  75 (72.8%) 53 (54.1%)  

Not applicable  7 14  
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Assessment Pre (N = 110) n (%) Post (N = 112) n (%) p-valuea 
General statement obs BTF / within normal limits   0.3 
Yes  9 (13.2%) 7 (8%)  

No  59 (86.8%) 81 (92%)  

Not applicable  42 24  

Vital signs recorded in eMR observations chart 
Heart rate  .21 
Yes  93 (85.3%) 102 (91.1%)  

No  16 (14.7%) 10 (8.9%)  

Not applicable  1 0  

Blood pressure .07 
Yes  84 (77.8%) 98 (87.5%)  

No  24 (22.2%) 14 (12.5%)  

Not applicable  2 0  

Oxygen saturation    .42 
Yes  93 (85.3%) 100 (89.3%)  

No  16 (14.7%) 12 (10.7%)  

Not applicable  1 0  

Respiratory rate   .15 
Yes  92 (84.4%) 102 (91.1%)  

No  17 (15.6%) 10 (8.9%)  

Not applicable  1 0  

Temperature   .01 
Yes  50 (45.9%) 71 (63.4%)  
No  59 (54.1%) 41 (36.6%)  
Not applicable  1 0  
AVPU/GCS    .76 
Yes  81 (74.3%) 86 (76.8%)  

No  28 (25.7%) 26 (23.2%)  

Not applicable  1 0  

Pain    .42 
Yes  45 (41.3%) 53 (47.3%)  

No  64 (58.7%) 59 (52.7%)  

Not applicable  1 0  

Accurate recording/interpretation of vital signs 
Heart rate    .01 
Yes  23 (60.5%) 41 (87.2%)  

No  15 (39.5%) 6 (12.8%)  

Not applicable  71 65  

Blood pressure .02 
Yes  24 (64.9%) 49 (87.5%)  

No  13 (35.1%) 7 (12.5%)  

Not applicable  72 56  
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Assessment Pre (N = 110) n (%) Post (N = 112) n (%) p-valuea 
Oxygen saturation    .02 
Yes  23 (57.5%) 39 (83%)  

No  17 (42.5%) 8 (17%)  

Not applicable  69 65  

Respiratory rate   .11 
Yes  22 (66.7%) 35 (83.3%)  

No  11 (33.3%) 7 (16.7%)  

Not applicable  76 70  

Temperature    .002 
Yes  21 (52.5%) 50 (82%)  
No  19 (47.5%) 11 (18%)  
Not applicable  69 51  
AVPU/GCS   0.19 
Yes  38 (79.2%) 67 (89.3%)  

No  10 (20.8%) 8 (10.7%)  

Not applicable  60 36  

Pain    1 
Yes  19 (57.6%) 22 (57.9%)  

No  14 (42.4%) 16 (42.1%)  

Not applicable  76 74  

Quality of the A-G assessment T-value, p-value 
Airway     

4 points 46 (41.8%) 86 (76.8%)  

3 points 5 (4.5%) 0 (0%)  

2 points 1 (0.9%) 0 (0%)  

1 point 58 (52.7%) 26 (23.2%)  

Mean (SD) 2.4 (1.5) 3.3 (1.3) T(220) = −5.16, 
p < .001 

Breathing     

4 points 7 (6.4%) 20 (17.9%)  

3 points 22 (20%) 47 (42%)  

2 points 21 (19.1%) 23 (20.5%)  

1 point 60 (54.5%) 22 (19.6%)  

Mean (SD) 1.8 (1) 2.6 (1) T(220) = −6.00, 
p < .001 

Circulation     

4 points 3 (2.7%) 8 (7.1%)  

3 points 16 (14.5%) 44 (39.3%)  

2 points 26 (23.6%) 28 (25%)  

1 point 65 (59.1%) 32 (28.6%)  

Mean (SD) 1.6 (0.8) 2.3 (1) T(220) = −5.32, 
p < .001 
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Assessment Pre (N = 110) n (%) Post (N = 112) n (%) T-value, p-value 
Disability     

4 points 14 (12.7%) 35 (31.3%)  

3 points 16 (14.5%) 34 (30.4%)  

2 points 22 (20%) 15 (13.4%)  

1 point 58 (52.7%) 28 (25%)  

Mean (SD) 1.9 (1.1) 2.7 (1.2) T(220) = −5.33, 
p < .001 

Exposure    

4 points 6 (5.5%) 14 (12.5%)  

3 points 7 (6.4%) 31 (27.7%)  

2 points 25 (22.7%) 32 (28.6%)  

1 point 72 (65.5%) 35 (31.3%)  

Mean (SD) 1.5 (0.8) 2.2 (1) T(220) = −5.52, 
p < .001 

Fluids (in) (n =101)  

4 points 7 (6.9%) 17 (16.8%)  

3 points 4 (4%) 20 (19.8%)  

2 points 7 (6.9%) 13 (12.9%)  

1 point 83 (82.2%) 51 (50.5%)  

Not applicable 9 11  

Mean (SD) 1.4 (0.9) 2 (1.2) T(200) = −4.65, 
p < .001 

Fluids (out) (n =100)  

4 points 3 (3%) 14 (14%)  

3 points 3 (3%) 21 (21%)  

2 points 3 (3%) 5 (5%)  

1 point 91 (91%) 60 (60%)  

Not applicable  10 12  

Mean (SD) 1.2 (0.6) 1.9 (1.2) T(198) = −5.35, 
p < .001 

Glucose (n =97) .01 
4 points 13 (13.4%) 26 (29.9%)  

3 points 0 (0%) 3 (3.4%)  

2 points 1 (1%) 0 (0%)  

1 point 83 (85.6%) 58 (66.7%)  

Not applicable  13 25  

Mean (SD) 1.4 (1) 2 (1.4) T(182) = −3.10, 
p = .002 

Focused assessment completed p-valuea 

Chest pain    .10 
Yes  9 (34.6%) 15 (60%)  

No  17 (65.4%) 10 (40%)  

Not applicable  84 87  
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Assessment Pre (N = 110) n (%) Post (N = 112) n (%) p-value 
Limb 1 
Yes  5 (22.7%) 5 (22.7%)  

No  17 (77.3%) 17 (77.3%)  

Not applicable  88 90  

Abdominal   .41 
Yes  2 (8.3%) 4 (18.2%)  

No  22 (91.7%) 18 (81.8%)  

Not applicable  86 90  

Respiratory   .58 
Yes  12 (48%) 13 (56.5%)  

No  13 (52%) 10 (43.5%)  

Not applicable  85 89  

Fever   .03 
Yes  4 (20%) 13 (54.2%)  

No  16 (80%) 11 (45.8%)  

Not applicable  90 88  

Note: eMR: electronic medical record; AVPU: alert, verbal, pain, unresponsive; GCS: Glascow Coma Scale; 
BTF: between the flags. a Not applicable excluded from 2x2 analysis and calculated mean scores where 
relevant, count provided for information. 

Interventions and Diagnostics 

 Pre (N = 110) Post (N = 112) p-valuea,b 
Interventions recorded in eMR 
VBG/ ABG    

Yes 79 (100%) 82 (97.6%)  

No 0 (0%) 2 (2.4%)  

Not applicable 31 28  

Antibiotics    

Yes  42 (91.3%) 43 (95.6%)  

No  4 (8.7%) 2 (4.4%)  

Not applicable  64 67  

Oxygen    

Yes  34 (91.9%) 31 (88.6%)  

No  3 (8.1%) 4 (11.4%)  

Not applicable  73 77  

Antiemetic    

Yes  13 (92.9%) 17 (94.4%)  

No  1 (7.1%) 1 (5.6%)  

Not applicable  96 94  
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 Pre (N = 110) Post (N = 112) p-valuea,b 
IV fluid   .04 
Yes  41 (37.3%) 51 (45.5%)  

No  13 (11.8%) 5 (4.5%)  

Not applicable  56 56  

Salbutamol    

Yes  13 (92.9%) 11 (91.7%)  

No  1 (7.1%) 1 (8.3%)  

Not applicable  96 100  

Hydrocortisone    

Yes  8 (72.7%) 11 (100%)  

No  3 (27.3%) 0 (0%)  

Not applicable  99 101  

Analgesia 
Analgesia administered (overall)    

Yes  61 (55.5%) 62 (55.4%) 1 
No  49 (44.5%) 50 (44.6%)  

Analgesia administered (painful 
conditions) n = 66 n = 66 85 

Yes  45 (68.2%) 43 (65.2%)  

No  21 (31.8%) 23 (34.8%)  

Pain score documented prec    .83 
Yes  20 (44.4%) 18 (41.9%)  

No  25 (55.6%) 25 (58.1%)  

Pain score documented postc   .38 
Yes  14 (31.8%) 17 (41.5%)  

No  30 (68.2%) 24 (58.5%)  

Diagnostics performed 
BSL   .47 
Yes  47 (50%) 41 (44.6%)  

No  47 (50%) 51 (55.4%)  

Not applicable  16 20  

Urinalysis   .35 
Yes  35 (57.4%) 37 (66.1%)  

No  26 (42.6%) 19 (33.9%)  

Not applicable  49 56  

Urine Β-HCG   .57 
Yes  4 (50%) 1 (20%)  

No  4 (50%) 4 (80%)  

Not applicable  102 107  

ECG   .07 
Yes  64 (71.9%) 75 (84.3%)  

No  25 (28.1%) 14 (15.7%)  

Not applicable  21 23  
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 Pre (N = 110) Post (N = 112) p-valuea,b 
Blood pathology   .25 
Yes  99 (100%) 105 (97.2%)  

No  0 (0%) 3 (2.8%)  

Not applicable  11 4  

Chest x-ray   1 
Yes  49 (84.5%) 56 (84.8%)  

No  9 (15.5%) 10 (15.2%)  

Not applicable  52 46  

Blood cultures   1 
Yes  30 (96.8%) 39 (95.1%)  

No  1 (3.2%) 2 (4.9%)  

Not applicable  79 71  

Documentation of appropriate interventions/ diagnostics 
Dresses patient in hospital gown   .41 
Yes  5 (5.3%) 9 (9.1%)  

No  90 (94.7%) 90 (90.9%)  

Not applicable  15 13  

Inserts or requests IV cannula   .03 
Yes  53 (66.3%) 68 (81.9%)  

No  27 (33.8%) 15 (18.1%)  

Not applicable  30 29  

VBG/ABG if indicated   .02 
Yes  43 (61.4%) 44 (81.5%)  

No  27 (38.6%) 10 (18.5%)  

Not applicable  40 58  

Antibiotics   .61 
Yes  16 (50%) 17 (58.6%)  

No  16 (50%) 12 (41.4%)  

Not applicable  78 83  

Oxygen if indicated   .07 
Yes  22 (59.5%) 27 (81.8%)  

No  15 (40.5%) 6 (18.2%)  

Not applicable  73 79  

Reassess: Oxygen effect   .08 
Yes  7 (33.3%) 17 (63%)  

No  14 (66.7%) 10 (37%)  

Not applicable  1 0  

Antiemetic administered   .46 
Yes  11 (68.8%) 7 (50%)  

No  5 (31.3%) 7 (50%)  

Not applicable  94 98  
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 Pre (N = 110) Post (N = 112) p-valuea,b 
Reassess: Antiemetic effect   1 
Yes  1 (9.1%) 1 (14.3%)  

No  10 (90.9%) 6 (85.7%)  

Administers IV fluids if indicated   .07 
Yes  21 (51.2%) 30 (71.4%)  

No  20 (48.8%) 12 (28.6%)  

Not applicable  69 70  

Reassess: IV fluids effect   .71 
Yes  3 (21.4%) 7 (31.8%)  

No  11 (78.6%) 15 (68.2%)  

Not applicable  7 8  

Starts fluid balance chart   < .001 
Yes  0 (0%) 11 (22.4%)  

No  62 (100%) 38 (77.6%)  

Not applicable  48 63  

Activate sepsis pathway   .73 
Yes  8 (44.4%) 5 (35.7%)  

No  10 (55.6%) 9 (64.3%)  

Not applicable  92 98  

Escalation if need be   .73 
Yes  8 (50%) 7 (41.2%)  

No  8 (50%) 10 (58.8%)  

Not applicable  94 95  

Reassess: Outcome of escalation documented  .27 
Yes  3 (42.9%) 6 (85.7%)  

No  4 (57.1%) 1 (14.3%)  

Not applicable  1 0  

Salbutamol (if indicated)   1 
Yes  5 (33.3%) 4 (36.4%)  

No  10 (66.7%) 7 (63.6%)  

Not applicable  95 101  

Reassess: Salbutamol effect   1 
Yes  2 (40%) 1 (25%)  

No  3 (60%) 3 (75%)  

Not applicable     

Hydrocortisone (if indicated)   .36 
Yes  4 (44.4%) 5 (71.4%)  

No  5 (55.6%) 2 (28.6%)  

Not applicable  101 105  

Analgesia (if indicated)   .74 
Yes  37 (48.7%) 32 (45.1%)  

No  39 (51.3%) 39 (54.9%)  

Not applicable  34 41  
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 Pre (N = 110) Post (N = 112) p-valuea,b 
Reassess: analgesia: effect documented .12 
Yes  16 (43.2%) 7 (22.6%)  

No  21 (56.8%) 24 (77.4%)  

Not applicable  0 1  

a Not applicable excluded from 2x2 analysis, count provided for information. b p-value not reported where 
more than 20% of cells have less than the required cell count or the minimum expected cell count is less 
than one. c Recorded for painful conditions where analgesia administered. 

Plan 

Plan recorded Pre (N = 110) Post (N = 112) p-valuea,b 

Consultation/s with MO   .001 
Yes  9 (9.2%) 17 (30.4%)  

No  89 (90.8%) 39 (69.6%)  

Not applicable  12 56  

Care plan   < .001 
Yes  52 (47.3%) 86 (76.8%)  

No  58 (52.7%) 26 (23.2%)  

Not applicable     

Patient communication   .28 
Yes  2 (1.9%) 5 (4.7%)  

No  106 (98.1%) 101 (95.3%)  

Not applicable  2 6  

Family communication   .01 
Yes  5 (5.3%) 14 (18.9%)  

No  90 (94.7%) 60 (81.1%)  

Not applicable  15 38  

Note: a Not applicable excluded from 2x2 analysis, count provided for information. 
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