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Full Thesis Abstract 

FEVER, HYPERGLYCAEMIA (SUGAR), SWALLOW (FESS) PROTOCOLS USE IN 

AUSTRALIAN HOSPITALS: ANALYSIS OF NATIONAL STROKE DATA AND 

CLINICIAN PERSPECTIVES OF FACTORS THAT INFLUENCE THEIR USE. 

 

Background/aims 

The landmark Quality in Acute Stroke Care (QASC) Trial published in 2011 

demonstrated that supported implementation of protocols to manage Fever, 

hyperglycaemia (Sugar) and Swallowing (FeSS) reduced death and disability post-

stroke. Subsequently, in 2017, a ‘Strong Recommendation’ to support their use was 

included in the Australian Clinical Guidelines for Stroke Management. FeSS 

Intervention studies have been conducted (four locally and two internationally) as 

part of a fifteen-year implementation program to translate these protocols into 

everyday clinical practice. Despite this, many Australian patients do not receive this 

recommended care. In a national audit of acute stroke services in Australian 

hospitals (2021), prompt treatment for fever was reported for only 50% of patients 

and 25% of patients with hyperglycaemia and 40% of patients received oral intake 

before having their swallowing ability screened or assessed. 

 

The overarching focus of this thesis is to evaluate and explore diffusion of the FeSS 

Protocols for stroke in Australian hospitals. Specifically, this program of work aims 

to evaluate ‘passive’ dissemination techniques (i.e. the strong recommendation in 

national clinical guidelines using data from the biennial national acute stroke 

service audits), and the sustainment of ‘active’ implementation strategies (such as 

those used by hospitals in FeSS Intervention studies and as reported by clinicians) 
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Methods 

National stroke audit data and front-line clinician perspectives have been used to 

assess adherence and factors that influence sustainment of implementation strategies 

for the FeSS Protocols. The thesis is comprised of three studies: i) A systematic-

narrative hybrid review of behaviour change interventions designed to improve 

clinician adherence to any stroke clinical practice guideline; ii) A quantitative pre-

test/post-test study to evaluate adherence to the FeSS Protocols for stroke in 

Australian hospitals after the inclusion in the guidelines using national stroke audit 

data and iii) a qualitative descriptive process evaluation to investigate factors 

perceived by clinicians to influence sustained adherence to the FeSS Protocols. 

 

Results: 

Study One yielded seven systematic reviews and ten randomised controlled trials. Most 

studies reported an improvement in care processes but not patient outcomes. The wide 

variation in outcome measures and interventions, quality and study duration contributed to 

uncertainty in the evidence. The inclusion of mixed study designs in systematic reviews is 

likely to have influenced this uncertainty. However, in the absence of stronger evidence 

their important contribution to the overall body of evidence should not be discounted. 

 

Study Two reported a modest but significant improvement in FeSS Protocol adherence 

post-guideline inclusion (Pre: 35% vs Post 40%, OR:1.2, 95%CI: 1.2, 1.3). Higher FeSS 

Protocol adherence was independently associated with hospitals’ previous participation in 

a FeSS Intervention study and patients receiving care in a stroke unit. These findings 
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highlight that research participation can facilitate greater guideline adherence; and 

confirms the superior care received in stroke units. 

 

Study Three consisted of interviews with Stroke Co-ordinators from hospitals stratified by 

adherence to the FeSS Protocols (high, low and variable). Two major themes (and sub-

themes) were mapped to factors from the Sustainability of Innovation Framework. Stroke 

Coordinator as sustainability champions and boundary spanners; and Hospital executive 

and middle management respect of stroke specialty themes mapped to workforce, 

organisational, innovation-specific and political factors from the Framework. The 

importance of organisational support, designated stroke care areas, and recognition of 

stroke specialist nursing skills in fostering a culture of evidence-based practice were 

identified as key factors that influence sustained adherence to the FeSS Protocols. 

Additionally, the unique skillset of Stroke Coordinators to drive engagement and sustain 

evidence-based practice across services and disciplines was identified. 

 

Conclusions: 

A ‘strong recommendation’ in the 2017 Clinical Guidelines for Stroke Management 

for all acute stroke services to implement FeSS Protocols came several years after 

the seminal QASC Trial results were published in 2011. The substantial timeline 

used to evaluate the ‘natural history’ of the diffusion of the protocols into acute 

stroke care services provides new insights into longer-term adherence to this clinical 

practice guideline which may have wider applicability for other stroke clinical 

practice guidelines. 
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Collectively, the findings substantiate existing evidence on passive dissemination 

and highlight the value of specialised stroke unit care. The contribution of new 

knowledge relates to the importance of supporting hospitals to implement clinical 

practice guidelines, the long-term outcomes of both passive and active 

implementation strategies and evidence on the pivotal role of Stroke Co-ordinators 

as sustainability champions and boundary spanners. 

 

The study of the diffusion of FeSS Protocols into acute stroke care services, offers 

new insights into the broader field of stroke care and implementation science by 

highlighting the influence of clinician behaviour on the integration and sustained 

use of evidence-based practices in clinical care. 
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CHAPTER ONE INTRODUCTION  

 

1.1 Background 

 

Globally, stroke is the second leading cause of mortality, and third leading cause of 

mortality and morbidity combined. One in four people will have a stroke in their lifetime.1 

Only a third of these patients will still be alive 10 years after their first stroke.2,3 The 

highest risk of death from stroke is within the first 30 days (17-30%).2-4 In Australia, a 

stroke occurs every eleven minutes and it is estimated that 2% of the population are living 

with the effects of stroke.5 This medical emergency occurs when blood flow to the brain is 

obstructed, (ischaemic stroke), or when a blood vessel bursts (haemorrhagic stroke).5 

Ischaemic stroke is the most common stroke type accounting for approximately 85% of 

stroke types, and haemorrhagic stroke accounting for 15%.1,5 

 

Significant advances in acute stroke therapies such as thrombolysis (‘clot busting’ 

medication), endovascular procedures for clot retrieval,6 and the introduction of 

specialist stroke units7 are some examples of acute stroke treatment that have 

contributed to the decline in stroke mortality and morbidity over the last decade.5 

The underlying hypothesis for the ability of stroke units to significantly reduce in-

hospital mortality and morbidity is the centralised access to multidisciplinary stroke 

specialists and effective management of common stroke complications.7 Despite 

these improvements in stroke outcomes, there is still room for improvement with 

Australia lagging behind internationally in treatment rates with acute therapy and 

access to stroke units.5 Treatment within 60 minutes for thrombolysis was achieved 

for 29% of patients in the most recent 2023 National Audit of acute stroke services 

in Australian hospitals. In comparison, both the United Kingdom and the United 
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States have reported treatment rates for 60% of patients within this time frame. 

Additionally, in the same audit year only 48% of patients in Australia spent the 

majority (�• 90%) of their hospital admission in a stroke unit compared to 73% in 

the United Kingdom.8-10 These inconsistencies in care are attributed to disparities in 

service availability between regional and metropolitan areas, as well as limited 

community awareness that stroke is a time-critical medical emergency, contributing 

to delayed presentation and reduced access to timely treatment.10 

 

Patients cared for in stroke units are more likely to be alive, independent and living 

at home one year after their stroke irrespective of stroke type or severity, age or 

sex.10 The updated Cochrane review in 2020 evaluated 29 trials (5,902 participants) 

and included analysis on the different models of stroke unit care. The benefits were 

most obvious in stroke units that were based in a discrete area (stroke ward).11 

Despite the substantial body of evidence supporting stroke unit care, ongoing 

research in this area is driven by the limited understanding of the specific 

contributions of individual components to improved patient outcomes.12 These are 

presumed to consist of access to stroke specialist care, early mobilization and 

initiation of rehabilitation, multidisciplinary team coordination, continuous 

physiological monitoring, standardised care protocols, patient and caregiver 

education and effective monitoring and management of common complications in 

the acute stroke setting. Although these elements are believed to contribute to 

improved outcomes, their individual effects are yet to be definitively isolated or 

quantified.11-13 
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Three common acute stroke complications are elevated temperature, raised glucose 

levels (hyperglycaemia) and swallowing difficulties. Elevated body temperature 

(fever >37.5 C) is reported in more than 30% of patients with acute stroke14,15 and is 

associated with a marked increase in morbidity, mortality and length of hospital 

stay.14,16 Elevated blood glucose levels (hyperglycaemia >7.2mmol/L) affects 

between 40 to 60% of patients with acute stroke and is a predictor of death and 

disability17,18 irrespective of their diabetic status.19 Swallowing difficulty 

(dysphagia) post stroke occurs in over 40% of patients and can result in aspiration 

pneumonia, dependency and mortality.20 Internationally, clinical practice guidelines 

have been developed for many conditions including stroke. These guidelines 

provide recommendations for frontline clinicians to deliver best-practice care 

informed by the latest research.21 Current recommendations outline best practice for 

monitoring and proactive management of fever and hyperglycaemia, as well as 

evaluating every stroke patient’s swallowing status before allowing oral intake.22-27 

However, compliance with these recommendations has been found to be 

inconsistent. Prompt treatment for fever was reported for only 50% of patients and 

25% of patients with hyperglycaemia in the 2021 National Audit of acute stroke 

services report. Additionally, 40% of patients received oral intake before having 

their swallowing ability screened or assessed.28 Similar widespread under 

monitoring and lack of treatment of fever, hyperglycaemia and swallow screening 

was reported more than a decade ago highlighting the suboptimal standard of stroke 

care and need for urgent behaviour change in Australian stroke services.29 This 

instigated the Quality in Acute Stroke Care (QASC) randomised controlled trial 

(RCT) that developed standardised protocols to manage these three common acute 

stroke complications.30,31 The significance of the findings from this seminal Trial 
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instigated the development of a fifteen-year translational research program and is a 

key component of this thesis which is explained in detail in the following section. 
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1.2 Quality in Acute Stroke Care (QASC) Program of translational research 

 

Established in 2005 with the seminal QASC RCT, the subsequent program of 

research that followed has influenced changes to policy, guidelines and clinical 

practice in Australia and internationally. The research conducted over the duration 

of this program consisted of two RCT’s,31,32 three pre-test/post-test prospective 

studies,33-36 three process evaluation studies,37-39 studies exploring barriers and 

enablers to implementation,40-43 a data linkage study with the National Death Index 

to determine long-term all-cause mortality for QASC participants and a cross-

sectional survey study.44,45 Translational research is regarded as a continuum of 

sometimes overlapping phases that represents a systematic progression of scientific 

discovery from basic research (T1/Phase 1) through clinical application (T2/Phase 2 

and T3/Phase 3) to population-level health impact (T4/Phase 4).46 Further details of 

the intervention studies from the QASC program of research (and the translational 

phase they relate to) are provided in this section with a brief synopsis of the aims, 

methods and outcomes for each outlined in Box 1. Their relevance to the 

background of this thesis is discussed in more detail in section 1.3. 

 



           

�4SF-36 Health Survey (Short Form), ED (Emergency Department), RCT (randomised controlled trial), NSW (New South Wales), ACT (Australian Capital Territory), VIC (Victoria), 
QLD (Queensland) 
 

Box 1 QASC Research program 

 

 

Study Aim Method Outcome  
Quality in Acute 
Stroke Care (QASC) 
Trial 31 
2005-2010 
19 Stroke units 
(n=1696) 
NSW, Australia 

To assess the effect of supported 
implementation of evidence-based 
treatment protocols for the management of 
fever, hyperglycaemia, and swallowing. 

RCT 
 
Clinical protocols (to manage fever, 
hyperglycaemia and swallow) 
 
Implementation Strategies: 
Multidisciplinary workshops, barrier 
identification, opinion leaders, local adaptation, 
site champions, education, facilitation (site 
visits, telephone, and email support) reminders 

15.7% more likely to be alive and 
independent at 90 days 
 
Improved �4SF-36 (physical health) 

QASC 
Implementation 
Project (QASCIP)33 
2013-2014 
36 stroke services 
(n=2144) 
NSW, Australia 

To assess the statewide scale-up of QASC 
intervention into all stroke units and 
services  

Pre-test /post-test prospective study 
 
Clinical protocols (to manage fever, 
hyperglycaemia and swallow) 
 
*Same as QASC implementation strategies 
above 

Significantly improved management 
of fever, hyperglycaemia and 
swallowing  

Triage, treatment 
and transfer (T3) 
Trial 32 
2013-2016 
26 Emergency 
Departments (n=2242) 
NSW, ACT, VIC, 
QLD, Australia 

To evaluate the effectiveness of an 
intervention to improve triage, treatment, 
and transfer for patients with acute stroke 
admitted to the emergency department  

RCT 
 
Clinical protocols (to manage triage, treatment 
[thrombolysis, fever, hyperglycaemia and 
swallow] and prompt transfer to stroke unit 
 
*Same as QASC implementation strategies 
+state coordinators  

No statistically significant 
differences in outcomes at 90 days 
(Death or dependency, health status 
[SF36] or 11 ED quality-of-care 
measures) 

QASC Europe35 
2017-2021 
64 stroke services,  
17 countries (n=6721) 
Europe 

To determine real-world effectiveness of 
supported implementation of the FeSS 
Protocols across Europe. 

Pre-test /post-test prospective study 
 
Clinical protocols (to manage fever, 
hyperglycaemia and swallow) 
 
*Same as QASC implementation strategies +1 audit  
cycle + country coordinators and remote facilitation 

Significantly improved management 
of fever, hyperglycaemia and 
swallowing 

QASC Germany36 
2024 
8 stroke units 
(n=1450) 
Germany 

To evaluate the effects of nurse-led FeSS 
implementation on FeSS Protocol 
adherence in German stroke units 

Pre-test /post-test prospective study 
 
Clinical protocols (to manage fever, 
hyperglycaemia and swallow) 
 
*Same as QASC Europe implementation 
strategies + country champions and remote 
facilitation 

Statistically significant 
improvements in management of 
fever, hyperglycaemia and 
swallowing and shorter time to 
treatment.  
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1.2.1 Translation of clinical research into patient care (T2/Phase 2): Quality in Acute Stroke 
Care (QASC) Trial 

 

The seminal QASC Trial was an National Health and Medical Research Council (NHMRC) 

funded cluster RCT conducted in 19 stroke units in New South Wales (NSW) from July 2005-

October 2010. The purpose was to evaluate the effect of a multifaceted implementation 

intervention to implement evidence-based stroke protocols on 90 day post stroke patient 

outcomes.31 Whilst their implementation required multidisciplinary collaboration, the 

protocols were specific to the nurse-initiated management of fever, hyperglycaemia (sugar) 

and swallowing (FeSS Protocols) for the first 72 hours after acute stroke unit admission. In 

the absence of standardised recommendations for the monitoring and treatment of these 

variables in the national stroke clinical practice guidelines at the time, a panel of clinical 

experts developed the FeSS Protocols with specific monitoring and treatment targets.47 The 

aim of these protocols was to trigger prompt nursing assessment and bedside treatment for 

these three common post-stroke complications.31 

 

Stroke units were randomised to receive support to implement the evidence-based FeSS 

Protocols, using evidence-based implementation science strategies.48 These included 

multidisciplinary workshops with local opinion leaders for barrier identification,49,50 

reinforcement of multidisciplinary teamwork51 and local adaptation.52 Additionally, a 

standardised interactive education program,53,54 the use of site champions,50 site visits, 

telephone and email support as reminders55 were also provided to the intervention 

stroke units. Those stroke units randomised to the control group received a copy of the 

national clinical guidelines for stroke, with no added support to implement them.31 

More detail on the FeSS Protocols and evidence-based implementation strategies that 

made up the intervention used by the researchers in the QASC Trial are provided in 

Box 2. 
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Box 2. Quality in Acute Stroke Care Trial intervention 

ASU: Acute stroke unit; IV: Intravenous; PR: Per rectum; DVD: Digital video disc 
 
  

Clinical treatment protocols for FeSS management by nurses for first 72 hours of acute 
stroke unit (ASU) care: key elements 
 
Fever 

�x Temperature monitored and charted every 4 h after admission to ASU for first 72 h. 
�x �7�H�P�S�H�U�D�W�X�U�H���•���������ƒ�&���W�U�H�D�W�H�G���Z�L�W�K���S�D�U�D�F�H�W�D�P�R�O�����L�Q�W�U�D�Y�H�Q�R�X�V�����S�H�U���U�H�F�W�X�P�����R�U���R�U�D�O�������X�Q�O�H�V�V��

clinically contraindicated. 
Sugar (hyperglycaemia) 

�x Formal glucose measured (venous blood not finger prick) on admission to hospital or 
admission to the ASU. 

�x Finger-prick blood glucose on admission to ASU. 
�x Finger-prick glucose every 1–6 h for first 72 h following ASU admission depending on 

previous blood glucose value. 
�x On admission, if blood glucose between 8 mmol/L and 11 mmol/L and patient is diabetic, 

or between 8 mmol/L and 16 mmol/L and patient is not diabetic, start saline infusion for 6 
h. 

�x �,�I�����D�W���D�Q�\���W�L�P�H���L�Q���I�L�U�V�W���������K���D�I�W�H�U���D�G�P�L�V�V�L�R�Q�����E�O�R�R�G���J�O�X�F�R�V�H���•�������P�P�R�O���/���D�Q�G���S�D�W�L�H�Q�W���L�V��
�G�L�D�E�H�W�L�F�����R�U���E�O�R�R�G���J�O�X�F�R�V�H���•�������P�P�R�O���/���D�Q�G���S�D�W�L�H�Q�W���L�V���Q�R�W���G�L�D�E�H�W�L�F�����V�W�D�U�W���L�Q�V�X�O�L�Q���L�Q�I�X�V�L�R�Q�� 

Swallowing 
�x Nurses underwent an education programme about dysphagia screening, which consisted of 

all nurses attending an in-service given by the speech pathologist using a DVD prepared 
specifically for this study. 

�x Nurses underwent a competency assessment before being able to screen patients, 
consisting of a pre-education and post-education written knowledge test, and a clinical 
competency test, completed on three patients and assessed by a speech pathologist. 

�x Patients were screened with the ASSIST tool by either a nurse who passed the competency 
test or a speech pathologist within 24 h of admission to ASU; the result of the screening 
was clearly documented in the patient's medical record by use of a sticker. 

�x Patients who failed the swallowing screening were referred to a speech pathologist for a 
swallowing assessment. 

 
Site-based education and support 
 

�x Two multidisciplinary team-building workshops to identify local barriers and enablers to 
implement the FeSS nurse-initiated treatment protocols. 

�x Two site-based educational outreach meetings consisting of a standardised education 
programme about the FeSS treatment protocols delivered by the project officer (SD); 
Microsoft Powerpoint slides were left with the ASU nurse educator to be delivered to those 
who did not attend the meetings. 

�x Engagement of local stroke unit coordinators through support and feedback. The Project 
Officer (SD) visited each intervention ASU every 6 weeks, sent three monthly proactive 
emails to each site, and also instigated scheduled telephone follow-up every 3 months; all 
acted as reminders. She also responded to any site-based request for support if needed. 
Newsletters were sent out yearly. 
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Facilitated implementation of the multidisciplinary nurse-initiated FeSS Protocols to manage 

fever, hyperglycaemia and swallowing in stroke units was shown to reduce death and 

disability (15.7% adjusted absolute difference, number needed to treat 6.4) at 90 days post-

stroke for patients in the QASC Trial.31 This finding was notable at the time for its clinical 

significance in relation to other available stroke treatments (e.g. aspirin, stroke unit care, 

thrombolysis within 4.5hours) that required much higher numbers needed to treat and 

absolute benefit of no more than 10%.31 

 

Subsequent research conducted by the candidate (KC) prior to commencement of this thesis 

demonstrated these benefits were sustained, with over 20% of patients in the QASC 

intervention group more likely to be alive four years following their stroke45. In Australia all 

death records are collated by the National Death Index and the Australian Institute of Health 

and Welfare links these to mortality codes from the Australian Bureau of Statistics.56 This 

research was conducted as a data linkage study with the National Death Index, Australian 

Institute of Health and Welfare to determine long-term all-cause mortality for QASC 

participants. Median time for follow-up was 4.1 years (minimum 0.3 to maximum 70 

months). Kaplan–Meier curves were generated to estimate the probability of survival and the 

log-rank test to compare crude survival by treatment group. Survival analysis was performed 

using Cox proportional hazard regression to compare time from hospital admission with 

stroke diagnosis to time of death between intervention and control groups. There was a small 

but clear divergence in survival curves by treatment group in the immediate post-trial period, 

which persisted over time (P value for log-rank test=0.05) (Figure 1). The regression analyses 

showed that those in the QASC intervention group, relative to control group, had improved 

survival of >20%. While unadjusted and adjusted hazard ratio benefits were similar, the 

difference was only statistically significant in the adjusted analyses (unadjusted hazard ratio 

[HR], 0.79; 95% confidence interval [CI], 0.58–1.07; P=0.13; adjusted HR, 0.77; 95% CI, 
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0.59–0.99; P=0.045). These results provided compelling evidence on the additional benefits 

of nurse-initiated multidisciplinary protocols for management of fever, hyperglycaemia, and 

swallowing dysfunction on longer-term mortality after discharge from stroke units. 

 

 

Figure 1. Kaplan–Meier survival estimates by treatment group 
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1.2.2 Translation of research into clinical practice (T3/Phase 3): Quality in Acute Stroke Care 
Implementation Project (QASCIP) 

 

Scale up of the FeSS Protocols into all 36 NSW stroke services using those intervention 

elements demonstrated to be effective in the QASC trial, was evaluated from 2013-

2014 using a pre-test/post-test prospective study design. The speed of this roll-out 

(eight months from intervention to completion of post implementation audit) was made 

possible by the collaboration with the National Stroke Foundation who included FeSS 

variables for the first time in their biannual national audit of acute stroke services and a 

collaboration with the NSW Agency for Clinical Innovation who provided sponsorship 

of the study.33 Logistic regression analyses were undertaken to compare monitoring and 

treatment outcomes pre-and post-implementation. The proportions of patients receiving 

the three targeted clinical behaviours increased significantly: management of fever (pre: 

69%; post: 78%; p=0.003), hyperglycaemia (pre: 23%; post: 34% p=0.0085) and 

swallowing (pre: 42%; post: 51%; p=0.033).33 

 

This study was novel for its time in that it was one of the few to successfully and 

systematically replicate methods from a positive implementation trial. The rapid rollout 

of the FeSS Protocols to all stroke services in NSW demonstrated that large-scale, 

evidence-based improvements in clinical care were achievable. The results, albeit 

statistically significant, also highlighted that there were still many patients not receiving 

evidence-based care for these serious post stroke complications (ie. only 35% patients 

in stroke units in NSW being appropriately managed for hyperglycaemia and fewer 

than half for swallow complications). 

  



 FeSS Protocol Adherence (Kelly Coughlan)  Page 27 of 354 

1.2.3 Translation of research into patient care and clinical practice (T2/Phase 2 and T3/Phase 
3): Triage, Treatment and Transfer (T3) Trial  

 

Scale up and spread of the FeSS Protocols into emergency departments (ED) and other 

states and territories in Australia was undertaken in the Triage, Treatment and Transfer 

(T3) cluster RCT (2013-2016).32 The investigators identified other variations in stroke 

ED management to target in addition to the suboptimal FeSS care processes 

demonstrated in QASCIP33 and the national audit of acute stroke services 2013.57 These 

included triage (30% patients with stroke being triaged incorrectly),58 treatment (less 

than half of patients with stroke being assessed for thrombolysis, and only 7% of 

eligible patients receiving thrombolysis)57 and transfer (median time from ED to stroke 

unit 7-11 hours (up to 20 hours).37,59 

 

Twenty-six EDs in NSW, Victoria, Australian Capital Territory, and Queensland 

jurisdictions in Australia were randomised to receive the bundled T3 intervention or no 

support (control group). The intervention consisted of clinical protocols (to manage 

triage, treatment [thrombolysis, fever, hyperglycaemia and swallow] and prompt 

transfer to stroke unit). The same evidence-based implementation strategies as those 

previously demonstrated to be effective in stroke care settings (QASC and QASCIP 

studies) were utilised with the new addition of state or territory coordinators. Despite 

this, there were no significant differences in either the primary patient outcome of 90-

day death or dependency; secondary patient 90-day outcomes of functional dependency 

or health status; or changes in ED clinical behaviour.32,60 A subsequent process 

evaluation determined that these neutral trial results were attributed to low intervention 

uptake and the context of competing demands of busy emergency departments, 

challenges also noted in other studies evaluating ED-based behaviour change 

interventions.32,61,62 Additionally, the senior nurses tasked with implementing change 
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and integrating the FeSS Protocols reported barriers that were relevant to their 

perceived professional boundaries in the context of low medical engagement and belief 

about the supporting evidence.39 

 

1.2.4 Translation of research into clinical practice (T3/Phase 3): QASC Europe and QASC 
Germany studies 

 

International scale up and spread of the FeSS Protocols was evaluated in the QASC 

Europe (2017-2021) pre-test/post-test prospective study. A unique collaboration was 

formed with the European Stroke Organisation, the not-for-profit European Acute 

Networks Striving for Excellence in Stroke (Angels) Initiative (operating in European 

hospitals to optimise the quality of stroke treatment), and the Registry of Stroke Care 

Quality (RESQ). The study was coordinated remotely (by the research team in 

Australia) and used the same evidence-based implementation strategies as those 

previously demonstrated to be effective in stroke care settings (QASC and QASCIP 

studies). The FeSS Protocols were translated into thirteen languages and were delivered 

to local hospital champions by the Angels Initiative (non-medical) consultants who 

were able to support implementation strategies in the native language. A Project 

European Liaison Officer from the research team was also available to support the 

Angels Initiative consultants. Additionally, audit and feedback (hospitals were provided 

with their baseline audit results) and country champions were incorporated into the 

study design.35 

 

Statistically significant improvements for all three FeSS components were reported: 

fever elements (Pre: 17%, Post: 51%; Absolute difference 33%, 95% CI 30%, 37%;  

p < 0.0001); hyperglycaemia elements (Pre: 18%, Post: 52%; Absolute difference 34%; 

95% CI 31%, 36%; p < 0.0001); swallowing elements (Pre: 39%, Post: 67%; Absolute 
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difference 29%, 95% CI 26%, 31%; p < 0.0001) and thus, in overall FeSS Protocol 

adherence (Pre: 3.4%, Post: 35%; Absolute difference 33%, 95% CI 24%, 42%;  

p < 0.0001).35 

 

QASC Germany (2024) was another international intervention study on a smaller scale. 

Translation of the FeSS Protocols into eight hospitals from the Interdisciplinary 

Neurovascular Network of Rhein-Main region was conducted using a pre-test/post-test 

prospective study design. Remote coordination (by the research team in Australia) and the 

same evidence-based implementation strategies as those used in QASC and QASCIP studies, 

were used with the addition of audit and feedback and country champion. Improvements were 

reported for overall FeSS adherence (Pre 20%, Post 28%; Adjusted difference in proportions 

(95% CI) 11%, (5.1%, 16%); p�×���×�����������������D�G�K�H�U�H�Q�F�H���W�R���K�\�S�H�U�J�O�\�F�D�H�P�L�D����Pre 43%, Post 55%; 

Adjusted difference 23%, (17%, 29%); p�×���×���������������D�Q�G���V�Z�D�O�O�R�Z�L�Q�J����Pre 52%, Post 61%; 

Adjusted difference 11%, (5.2%, 17%); p�×���×���������������E�X�W���Q�R�W���I�H�Y�H�U���S�U�R�W�R�F�R�O����Pre 76%, Post 78%; 

adjusted difference 1.5%, (-2.6%, 5.7%); p�×� �×�����������������,�P�S�U�R�Y�H�P�H�Q�W�V���D�O�V�R���Z�H�U�H���Q�R�W�H�G���L�Q��

administration of paracetamol (or other anti-pyretics) (Pre 29%, Post 59%; Adjusted 

difference 32%, (20%, 44%); p�×���×�����������������D�Q�G���L�Q�V�X�O�L�Q����Pre 41%, Post 60%; Adjusted difference 

14%, (1.1%, 28%); p�×���×���������������E�R�W�K���Z�L�W�K�L�Q���R�Q�H���K�R�X�U�����D�V���Z�H�O�O���D�V���L�Q���S�H�U�I�R�U�P�L�Q�J���D���V�Z�D�O�O�R�Z��

screen within 24hours of admission (Pre 65%, Post 74%; Adjusted difference 18% (8.8%, 

26%); p�×���×��������������36 

 

The translation of research into clinical practice in these global studies demonstrated 

that nurse-led, structured implementation of evidence-based protocols can improve the 

quality of stroke care even in diverse healthcare systems, likely transforming into 

improved patient outcomes, as shown in the original QASC study.31 
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1.2.5 Translation of research into population health (T4/Phase 4): Economic evaluation studies 

 

External to the QASC program of translational research there have been two 

independent economic evaluations conducted in relation to use of the FeSS Protocols. 

This translation of research at the population level using economic evaluation methods 

assessed the cost-effectiveness of implementing evidence-based interventions at scale. 

These studies inform policy decisions by evaluating if interventions deliver value for 

money in diverse healthcare settings.63 The first study, published in 2017, estimated 

that if 65% of eligible Australian stroke patients were managed using the FeSS 

Protocols over a 12 month period, there would be a saving of AUD $281 million 

(gross).64 The second study, published in 2021, estimated that over five years if the 

FeSS Protocols were implemented across the Australian stroke population this would 

prevent 1,154 deaths and yield an extra 876 years of life lived and 3,180 quality 

adjusted life years (QALYs). This would save the Australian healthcare system more 

than AUD $65.2 million and AUD $251.7 million in societal costs.65 

 
1.2.6 Translation of research into population health (T4/Phase 4): Clinical Practice Guideline 
and Policy changes 

 

As a result of the seminal QASC Trial findings, a ‘Strong Recommendation’ to support use of 

the FeSS Protocols was included in the 2017 Australian Clinical Guidelines for Stroke 

Management namely: ‘All acute stroke services should implement standardised protocols to 

manage fever, glucose and swallowing difficulties in stroke patients’ (Middleton et al.).22 

While information related to swallow processes has been included in national guidelines since 

2007, recommendations related to the fever and hyperglycaemia protocols were new 

inclusions in this recommendation for a bundled care process to manage fever, 

hyperglycaemia and swallowing.22 
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The strength of QASC Trial findings also prompted the inclusion of the FeSS variables for the 

purpose of auditing clinical practice in a national initiative designed to promote quality 

improvement in stroke care, namely the National Stroke Audit. In 2013, for the first time, 

fever and hyperglycaemia variables were incorporated (swallowing variables were already 

included). The National Stroke Audit for acute stroke services is a Stroke Foundation 

initiative that commenced in 2007. It is designed to report on adherence to recommendations 

outlined in the Clinical Guidelines for Stroke Management and the Australian Commission of 

Safety and Quality in Health Care’s Acute Stroke Clinical Care Standard.66 This voluntary 

audit cycle on clinical performance is conducted in acute stroke services biennially with good 

participation nationally. For example, acute stroke services participation rate in 2019 and 

2021 was 76% & 79% of all eligible public services respectively,67 which reflects 89% of all 

hospital admissions with stroke. 

 

Retrospective audit data are collected in the Australian Stroke Data Tool (AuSDaT) which is 

a national harmonised online database platform enabling standardised and systematic data 

collection for multiple stroke data collection programs.68 It is generally considered to be a 

passive form of audit given their retrospective nature, infrequency (acute stroke services 

alternate each year with stroke rehabilitation service) and delayed feedback loop associated 

with historical data.69 

 

1.3 Uptake of the FeSS Protocols over time 

 

In 2017, adherence to the FeSS Protocols were evaluated across Australia using data from the 

National Acute Services Stroke Audit. While findings demonstrated some increase in uptake 

over a 4-year period (2013-2017), a significant evidence practice gap remained.70 Fever, 

hyperglycaemia and swallow management were shown to be sub-optimal with only 41% of 

patients receiving all FeSS processes in 2017, and over half of those with fever, and three in 



 FeSS Protocol Adherence (Kelly Coughlan)  Page 32 of 354 

five with hyperglycaemia did not receive timely paracetamol and insulin, respectively.70 The 

literature suggests that adherence to clinical practice guidelines after an intervention trial 

tends to decrease after one year.71 This is highly variable as in the aforementioned study 

greater uptake of the FeSS Protocols in hospitals that participated in the two original FeSS 

Intervention studies, QASC Trial and QASCIP, up to six years following the original trial 

were demonstrated.70 

 

This trend of sub-optimal adherence to clinical practice guidelines also has been noted for 

many stroke-related care processes that make up the Acute Stroke Clinical Care Standard 

indicators (e.g., access to stroke unit care, discharge anti-coagulation for atrial fibrillation, 

carer needs and training). Overall, when comparing audit years, there has been improvements 

in the uptake of each of these care standards. However, the persistent wide variation between 

regions has resulted in many of these indicators falling short of their achievable targets.28 

 

The transfer of knowledge, from those who produce the evidence in clinical research, to 

health professionals that need to implement this knowledge, is notoriously challenging 

for all conditions, including stroke. The substantial time lag from evidence generation 

to translation into routine clinical practice has been a persistent challenge for 

centuries.72 It is commonly cited that only 14% of research findings are ever integrated 

into everyday clinical settings, and this typically occurs over an average span of 17 

years.73 Alarmingly, this estimate is only based on 50% uptake and utilisation rate.46 

These figures highlight the ongoing systemic gap between knowledge generation and 

its practical application in healthcare delivery, emphasising the need for effective 

knowledge translation strategies. Clinician behaviour change and strategies for 

implementation of evidence-based care are discussed in further detail in this chapter in 

section 1.4. 
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Understanding the barriers to effective implementation is key to bridging the gap in 

translation of research into routine clinical practice and improving patient outcomes. 

Throughout the QASC program of translational research, barrier identification has been a key 

evidence-based implementation strategy that formed the basis of the multidisciplinary 

workshops.74 Clinician reported barriers to using the FeSS Protocols have been used to inform 

each subsequent phase of the QASC Program of translational research and incorporated into 

the ongoing design and delivery of the intervention.40-43 

 

In the seminal QASC Trial perceived barriers and enablers were collected prior to 

implementation of the FeSS Protocols during the multidisciplinary workshops. Post 

implementation an online survey was used to determine which, if any, had been actual 

barriers to FeSS protocol uptake.43 Four main themes identified 22 barriers pre-

implementation in relation to: (i) need for new policies; (ii) limited workforce (capacity); (iii)  

lack of equipment; and (iv) education and logistics of training staff. Of the 22 perceived 

barriers, only five were reported as actual barriers to implementation of the FeSS Protocols 

during the trial. These consisted of: (i) no previous use of insulin infusions; (ii) 

hyperglycaemic protocols could not be commenced without written orders; (iii) medical staff 

reluctance to use the ASSIST swallowing screening tool; (iv) poor level of engagement of 

medical staff; and (v) doctors’ unawareness of the trial.43 The study findings highlighted how 

many perceived barriers do not always eventuate as actual barriers to the implementation of 

new protocols and changes to workplace processes. Additionally, it also emphasised the value 

in providing this opportunity for the multidisciplinary team to work together to identify and 

overcome these potential barriers before implementation.75 

 



 FeSS Protocol Adherence (Kelly Coughlan)  Page 34 of 354 

As identified in this study and subsequent exploration of barriers throughout the QASC 

program of translational research, resistance to treatment of hyperglycaemia has been 

consistently identified.39,41 Driving this has been the misconception regarding the safety of 

glycaemic management in stroke and the evidence supporting tight versus standard blood 

glucose level control.39 The Glucose Insulin in Stroke (GIST) Trial conducted in stroke units 

in the United Kingdom showed no clinical benefit with an intensive insulin regime targeting a 

tight blood glucose level of 4-7 mmol/L.76 Similarly, the Standard Treatment of 

Hyperglycaemia and Functional Outcome in Patients With Acute Ischemic Stroke (SHINE) 

Trial (conducted in high level care units able to manage intravenous insulin and stroke 

thrombolysis infusions) in the United States of America showed no clinical benefit with an 

intensive insulin regime targeting a tight blood glucose level of 4.4-7.2mmol/L.77 The 

Intensive versus subcutaneous insulin in patients with hyperacute stroke (INSULINFARCT) 

Trial conducted in an intensive care unit in France, demonstrated no clinical benefit with an 

intensive insulin regime targeting a tight blood glucose level of 5.5-7mmol/L and an increase 

in infarct size.78 Of note, all these trials were testing tight or intensive glucose control that 

were aiming to keep blood glucose levels below 7.2 mmol/L. All trials were negative showing 

no benefits for tight glycaemic control. However, evidence exists of the deleterious effect of 

uncontrolled glucose levels post stroke.79 Consequently, international and national diabetes 

guidelines recommend managing glucose levels for all stroke patients to achieve and maintain 

blood glucose levels less than 10mmol/L.80 Importantly, the same thresholds for treatment are 

recommended in myocardial infarction and for all hospitalised patients that are not critically 

unwell, highlighting these are national policies that are not specific to stroke patients only.80,81 

The Australian Diabetes Society Guideline cites evidence from the seminal QASC Trial and 

the national Clinical Guidelines for Stroke Management to support their current 

recommendation for the management of major episodes of hyperglycaemia in acute stroke 

patients.81 Despite these clear recommendations, treatment for hyperglycaemia has been 
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particularly poor with less than a third of patients receiving recommended prompt treatment 

with insulin in QASC,QASCIP and T3 FeSS Intervention studies (14%, 27% and 13% of 

patients received insulin within one hour of major episode of hyperglycaemia post-

intervention respectively).31-33 Interestingly, this was not an issue in the international 

translation of these protocols who reported much higher proportions of patients treated 

promptly with insulin for hyperglycaemia in the QASC Europe and QASC Germany studies 

(75% and 60% of patients post-intervention respectively).36 This contrast highlights the 

challenges with implementation fidelity of the FeSS Protocols and systemic clinical culture in 

Australian hospitals, however it also underscores what is potentially achievable. 

 

1.4 Adherence versus sustainment 

Outside of the FeSS Intervention studies (QASC Trial, QASCIP and T3) there has been 

no systematic implementation of the FeSS Protocols across Australia. The only data 

in relation to FeSS Protocol adherence have been derived from these studies and the 

management of FeSS complications from data collected in the biennial national acute 

stroke audits. The FeSS Intervention studies only included hospitals from the eastern 

states and territories of Australia (as other states were not eligible to participate), and 

not all hospitals that participated in these studies received the intervention due to 

randomisation within individual studies. 

 

As sustainability is assessed after implementation has been established,35,82 this is not a 

primary focus of this thesis. However, the exploration of adherence to the FeSS 

Protocols across all hospitals nationwide will shed light on ‘sustainability’ in relation to 

whether it has occurred as a result of diffusion of the evidence over time. This concept 

is discussed further in section 1.6 of this chapter. 
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1.5 Clinician Behaviour Change and Implementation Science 

 

Given the lack of nationwide systematic implementation of the FeSS Protocols, any 

serendipitous improvements in practice has been the result of passive dissemination such as 

the new guideline recommendation, the national acute stroke services passive audit and 

feedback cycles every second year, and dissemination of study results at national and 

international conferences and in scientific publications.83 Historically, the untargeted 

distribution of published clinical practice guidelines (i.e. passive dissemination)84 has been 

reported as ineffective when used in isolation to change clinical practice.85 When compared to 

more passive approaches, active implementation and dissemination techniques, particularly 

multi-faceted strategies, have been shown to be more effective in driving changes in 

healthcare professional behaviour.85 However, there is an argument that the significant costs 

and resources associated with some active implementation strategies, potentially outweigh the 

benefits of the clinical practice guideline being introduced.55 Less expensive strategies that 

are simpler to implement, may also be more sustainable.86 Recent research suggests that it is 

possible to achieve similar results with passive dissemination under certain conditions (i.e., in 

sites with moderate to high level of expertise and motivation, self-identified champions, and 

sufficient resources). More active dissemination efforts could then be reserved only for those 

sites where these conditions are absent.84 The topic of clinician behaviour change and its 

relevance to the primary focus of this thesis is explored in further depth in section 1.5 below. 

 

The complex issue of the translation of evidence into practice is not exclusive to the QASC 

Program of research or stroke populations. This is evidenced by consistent findings that 

approximately 40% of patients in hospital do not receive care that aligns with clinical practice 

guidelines for many of the most common medical conditions.87,88 The significant time lag 

after establishing efficacy of evidence-based interventions in health care, to translation into 
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clinical practice has driven the evolution of implementation science and research.89 This 

branch of health related research is the scientific study of methods to promote the systematic 

uptake of research findings and other evidence-based practices into routine practice, to 

improve the quality and effectiveness of health services and care. It includes the study of 

influences on healthcare professional and organisational behaviour.90 Implementation is part 

of the diffusion-dissemination-implementation continuum as the process of integrating new 

practices within a setting.91 Diffusion refers to the passive, informal and untargeted spread of 

new practices. Dissemination is the active deliberate spread of new practices to the target 

audience using formal planned strategies.92 

 

To translate the knowledge from evidence-based clinical practice guidelines into real 

world practice, behaviour change at both the organisational level and from the 

individual is required.93 This challenge is notoriously difficult with active 

implementation and dissemination strategies (such as educational meetings / materials / 

outreach, local opinion leaders, computerised reminders) achieving widely variable 

success.94 Another active implementation strategy, audit and feedback, is one of the 

most frequently used and studied implementation strategies for clinician behaviour 

change as evidenced by the systematic reviews on this topic.95,96 The most recent 

updated review evaluated 292 randomised controlled trials (RCTs) and the overall 

finding was a median effect size of 6.2% (Interquartile range [IQR] 4.1% to 8.2%) 

absolute increase in health care professionals’ compliance with desired practice.97 

Similarly, a systematic review of the evidence for educational meetings and workshops 

reported a median effect size of 4.0% (IQR) 0.29% to 13.0%).98 Although the evidence 

is now well established for the use of these implementation strategies, it is the wide 

range in effect size of many of these driving continued research in this area to 

understand why such variability exists.94 The Cochrane systematic review of audit and 
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feedback has recently been updated.97 Although the wide range in effect size has been 

reduced from the earlier review,95 one quarter of the included studies in the updated 

review reported the use of audit and feedback was either not effective or the effect on 

professional practice was reduced.97 This highlights the importance of context for audit 

and feedback as an implementation strategy. Establishing the determinants of effect 

size with behaviour change interventions is critical to knowledge translation. 

 

Combining two or more implementation strategies is generally considered to be more 

effective than single strategies however, the evidence for this is uncertain.55,94 The use 

of multifaceted implementation strategies specific to evidence-based stroke care is 

discussed further in Chapter Two section 2.7.10. 

 

Clinical guideline dissemination and implementation strategies targeting health professionals 

behaviour change have been the subject of many research studies over the decades99 which 

now includes hundreds of systematic reviews and two Cochrane Effective Practice and 

Organisation of Care (EPOC) overviews of systematic reviews.100,101 With a growing body of 

literature demonstrating a positive association between the number of evidence-based care 

processes received in hospital and patient outcomes such as short102,103 and long-term 

survival,104 greater functional outcome103 and quality of life,104 it is vital that future research 

is directed at resolving this vexatious health care issue. 
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1.6 Sustainability of evidence-based care 

 

Sustainability is considered to be the final stage of the diffusion-dissemination-

implementation continuum, referring to the ability to maintain the intervention 

(evidence-based care) over time.105 Despite this, many studies evaluating the 

sustainability of evidence-based interventions in healthcare fail to define sustainability 

with sustainability periods either undefined or not long enough to truly understand if 

the intervention has been sustained.89,106 The implementation strategies discussed in the 

previous section to target individual and organisational behaviour change have 

demonstrated varying effectiveness in improving adherence to evidence-based care 

processes.55,97,98,107 Long term sustainability of these strategies remains unclear. 

 

More than twenty years ago, an extensive systematic review of the literature conducted to 

develop the Conceptual Model for considering the Diffusion of Innovations in Health Service 

Delivery and Organisations,91 identified the near absence of empirical literature addressing 

the sustainability of innovations beyond initial implementation. Subsequently, there has been 

a great deal of research undertaken in this space,106,108-111 yet a widely endorsed definition of 

sustainability is yet to be established.111,112 Additionally, the inconsistent use of terminology 

often used interchangeably, has contributed to a lack of clarity in relation to sustainability 

concepts (i.e. sustainability, sustainment, maintenance, routinisation).82,112 The commonly 

cited definition of sustainability by Moore et al., is described as a process that occurs: (i) after 

a specific period of time; (ii) a program, clinical intervention, and/or implementation 

strategies continue to be delivered (iii) and/or individual behaviour change is maintained; (iv) 

the program and individual behaviour change may evolve or adapt while continuing to (v) 

produce benefits for individuals/systems.82 To reduce any ambiguity in relation to 

sustainability terms and concepts it is recommended that researchers specify the dimensions 
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of sustainability that their studies will address, and provide definitions that are in alignment 

with current sustainability literature.113 In alignment with Moore et al.’s definition,82 

sustainability is referred to in this thesis as the continued delivery of the evidence-based FeSS 

Protocols (as measured by adherence as a sustainability outcome). Sustainment is referred to 

as the continued use of implementation strategies for the FeSS Protocols longer-term.108,114 

 

As noted earlier in this chapter, sustainability is typically evaluated once new knowledge and 

interventions have been successfully embedded into routine clinical practice.111 In relation to 

‘sustainment’ of the FeSS Protocols, no systematic sustainment activities have been 

conducted with any of the participating hospitals in the FeSS Intervention studies (QASC, 

QASCIP,T3).31,33 As the hospitals in the intervention groups from these studies represent the 

only available data on implementation, broader implementation efforts are unknown. In 

acknowledgement of this limitation, sustainability is not the primary focus of this thesis. 

 

The time frame for measuring sustainability and sustainment are also not well-defined 

but there are recommendations in the literature that suggest sustainability should be 

assessed two or more years after implementation.108,115 A systematic review specific to 

sustainability of clinical practice guidelines included studies if they were at least one 

year post implementation.116 Although broader implementation efforts outside the FeSS 

Interventions studies are unknown, the timeline from the initial evidence supporting the 

FeSS Protocols (published 2011), to their inclusion in national stroke guidelines (2017), 

and the 15-year QASC translational research program, afforded the opportunity to 

assess diffusion and sustained use of the FeSS Protocols in real world clinical practice 

over a substantial time period. One study within this doctoral research program 

explores these longer-term outcomes. 
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Barriers and facilitators influencing the sustainability of hospital-based interventions were 

evaluated in a recent systematic review.117 Three key influences were identified that promote 

the long-term sustainability of innovation in hospital practice. These consist of having a clear 

accountability of roles and responsibilities; ensuring there is strong senior organisational 

leadership to support the intervention, and clinical champions advocating for use of the 

intervention. The most frequently reported barrier to sustainability was inadequate staff 

resourcing.117 Exploring similar constructs for sustainability in relation to hospitals’ level of 

adherence to the FeSS Protocols over time is explored in the final study of this thesis. 

(Chapter 5). Critical end-user perspectives on individual and organisational factors perceived 

to influence adherence to FeSS Protocols are analysed in relation to their hospitals adherence 

as reported in the national acute stroke audits. 

 

1.7 Significance of translation of research into the National Stroke Clinical Practice Guideline 

 

The inclusion of the new guideline recommendation for use of the FeSS Protocols 

provided a unique opportunity to assess FeSS Protocol adherence beyond 2017 and the 

impact on improved care processes using National Acute Stroke Services audit data. 

Adherence to the evidence-based stroke clinical practice guideline serves as a natural 

history study of diffusion of this evidence into acute stroke care services nationally 

over time. The use of passive dissemination of a clinical practice guideline is 

complimented by data from hospitals exposed to active implementation strategies 

through participation in FeSS Intervention studies as part of the broader QASC 

program of translational research. This thesis contributes new knowledge to the field of 

clinician behaviour change and implementation science by its novel evaluation of 

longer term outcomes (as measured by adherence to FeSS Protocols) of both ‘passive’ 

dissemination and ‘active’ implementation strategies. Although passive dissemination 
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is deemed to be less effective when compared to more active implementation 

strategies,85 the longer-term effectiveness of these active approaches remains unclear. 

The implementation science literature suggests there is often a decline in effectiveness 

(referred to as a ‘voltage drop’) of an intervention as it moves from controlled research 

settings (efficacy trials) to real-world practice (effectiveness and implementation).114 

While this phenomenon is well documented, the extent of voltage drop is variable given 

an earlier study that demonstrated greater uptake of the FeSS Protocols in hospitals that 

participated in the two original FeSS Intervention studies, QASC Trial31 and 

QASCIP33, up to six years following the original trial were demonstrated.70 Evaluating 

the inclusion of the FeSS Protocols in the 2017 National stroke clinical practice 

guidelines provides a timely opportunity to assess their broader impact and the 

outcomes of a subsequent FeSS intervention study (T3 Trial)32 will also be 

incorporated. 

 

The program of research presented in this thesis provides new insights into the longer-

term outcomes of implementation strategies for a stroke clinical practice guideline and 

diffusion of evidence into acute stroke services nationally. Additionally, this is a long-

term study of clinician behaviour change, that may have applicability for the 

implementation of other stroke (and non-stroke) clinical practice guidelines. 

 

1.8 Thesis aim and research questions 

 

The overarching aim of this thesis is to evaluate and explore diffusion of the FeSS 

Protocols for stroke in Australian hospitals, after their inclusion as recommended care 

in the 2017 National Acute Stroke Guidelines. National stroke data and front-line 

clinician perspectives have been used to assess adherence and factors that influence 

sustainment of implementation strategies for the FeSS Protocols. 
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The use of diverse research methods within this program provides a comprehensive 

approach to understanding the complex issue of translation of evidence into clinical 

practice. Underpinned by a critical realism paradigm, the program of research presented 

in this thesis was designed to answer the following questions: 

1. Has adherence to the FeSS Protocols in Australian hospitals improved since their 

inclusion as a recommendation in the 2017 Australian Clinical Guidelines for 

Stroke Management as evidenced by National Stroke audit results of 2019 and 

2021 when compared to National Stroke audit results of 2015 and 2017. 

2. Does previous participation in the QASC, QASCIP or T3 FeSS Intervention 

studies increase adherence to the FeSS Protocols? 

3. Does admission to a stroke unit rather than to a general medical ward increase 

adherence to the FeSS Protocols? 

4. What strategies or interventions have been used to implement the FeSS Protocols 

and how do these compare for hospitals that participated in the FeSS Intervention 

studies and those that did not? 

5. What are the perceived individual and organisational factors that influence FeSS 

clinical practice guideline adherence in i) hospitals with consistently low FeSS 

adherence composite scores, ii) hospitals with consistently high FeSS adherence 

composite scores and iii) hospitals with variable FeSS adherence composite 

scores? 

6. Do the identified influential factors from hospitals with high, low and variable 

FeSS adherence composite scores map to factors from the Sustainability of 
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Innovation Framework and how do these factors influence sustained use of the 

FeSS Protocols in Australian hospitals? 

 

1.9 Thesis structure 

 

This thesis is divided into six chapters. It is presented as a Thesis with publication and 

contains two manuscripts presented in the same format as the thesis for the relevant 

chapters for ease of reading (one peer reviewed publication in the International Journal 

of Nursing Studies Advances, Q1 ranked journal, 2023 Journal Impact Factor 3.1 

[Journal Citation Reports™ Clarivate, 2023]). The second manuscript is currently in 

press at the Journal of Advanced Nursing, Q1 ranked journal, 2023 Journal Impact 

Factor 3.8 [Journal Citation Reports™ Clarivate, 2023]). The published manuscript is 

provided as an appendix in the format that it appears online (Appendix I). As per 

publication requirements, the contribution of each author is clearly articulated within 

these manuscripts and the Statement of Authorship and Sources includes a declaration 

that the thesis is solely the candidate’s work. The tables and figures are numbered 

consecutively in each chapter to also allow for ease of reading and a single reference 

list is included at the end of the thesis. 

 

To provide a comprehensive understanding of the research topic within the broader 

context of existing literature regarding clinician adherence to acute stroke clinical 

practice guidelines, this thesis begins with a systematic-narrative hybrid review and 

synthesis of the literature in Chapter Two (Study One). Given the broad scope of the 

topic, the review provided an overview of systematic reviews and individual 

randomised controlled trials related to interventions designed to improve adherence to 

any stroke clinical practice guidelines, including any that were specific to the 

management of fever, hyperglycaemia and swallow complications post stroke. The 
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findings and gaps in knowledge identified from this review of the literature, informed 

the research questions and aims specific to each study in this doctoral research 

program. Although each study aim is addressed in separate studies, they are 

interconnected as they relate to the overarching aim and knowledge about 

implementation and sustained uptake of stroke clinical practice guidelines in acute 

hospital settings. 

 

Chapter Three outlines the rationale behind the chosen research methods and 

methodology for the entire research program. As this is a thesis with publication, a brief 

description of these methods is also included in each manuscript, leading to some 

repetition. The chapter, however, discusses in more detail the methodological 

considerations of each study, specific to data collection and processes, data analysis and 

ethical conduct. 

 

A pre-test/ post-test quantitative study using National stroke audit data is presented as a 

published manuscript in Chapter Four (Study Two). An evaluation of any improvement 

in use of the FeSS Protocols after the new ‘strong recommendation’ for their use as a 

clinical practice guideline, was critical to understanding the level of diffusion of the 

evidence for their use into acute hospital settings. The study design enabled more 

nuanced analysis to incorporate evaluation of additional significant factors (as 

identified in the literature) that may have influenced uptake of this clinical practice 

guideline. 

 

A qualitative descriptive process evaluation of clinician perspectives of factors that 

influence sustained use of the FeSS Protocols, is also presented as a manuscript that has 

been accepted for publication and is currently in press in Chapter Five (Study Three). 

Results from the pre-test/ post-test study in Chapter Four (Study Two) were used to 
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guide purposive sampling related to the identified factors that may have influenced 

uptake of this clinical practice guideline. Hospitals that had participated in three or 

more of the national acute stroke service audit cycles were stratified according to FeSS 

Protocol adherence, previous participation in a FeSS Intervention study and region 

(state) and remoteness, in acknowledgement of these factors reported to be associated 

with adherence in the pre-test/ post-test study Chapter Four. Including the perspectives 

of front-line stroke clinicians and end-users of the FeSS Protocols in this final study 

provided important data to comprehensively evaluate the quantitative results from 

Chapter Four and the key findings from the literature in Chapter Two. 

 

The discussion and recommendations for future research, along with how this body of 

work contributes to the literature on this subject and the field of implementation 

science, are presented in the final Chapter Six. A synthesis of the overall results is 

presented that weaves the findings from individual studies to answer the overarching 

aim of the thesis. Strengths and limitations of the research are provided, and clinical 

and policy implications are discussed. The chapter concludes by providing a summary 

of recommendations for future research. 

 

1.10 Summary 

 

This chapter introduces the thesis topic: the use of the FeSS Protocols for stroke 

management in Australian hospitals. It outlines the critical importance of managing 

fever, hyperglycaemia, and swallowing complications in the acute stroke setting, and a 

comprehensive overview of the 15-year QASC program of translational research. 

Progress to date in implementing evidence-based FeSS Protocols in acute stroke care is 

reviewed, alongside a brief introduction to clinician behaviour change. The chapter also 

highlights the key research questions addressed in this thesis. Specifically, it explores 
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‘passive’ strategies (such as integration of the FeSS Protocols into national clinical 

guidelines and audit cycles) and the sustainment of ‘active’ implementation strategies, 

including clinician-perceived factors influencing their continued use. Together, these 

investigations aim to contribute new insights to the broader field of stroke care and 

implementation science. 

 

The next chapter presents a detailed review of the literature on clinician adherence to 

acute stroke clinical guidelines in acute hospital settings, particularly recommendations 

specific to the management of fever, hyperglycaemia and swallow complications post 

stroke. 
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CHAPTER TWO   STUDY ONE: SYSTEMATIC - NARRATIVE HYBRID REVIEW AND 

SYNTHESIS OF THE LITERATURE  

   

2.1 Overview 

 

The purpose of this chapter is to situate the research within the broader context of the 

literature regarding clinician adherence to acute stroke clinical guidelines, particularly 

recommendations specific to the management of fever, hyperglycaemia and dysphagia 

complications post stroke. 

 

Systematic-narrative hybrid reviews are increasingly being used for expansive research topics 

as they offer the flexibility to include diverse study designs while maintaining methodological 

rigour.118,119 A systematic review typically uses pre-specified eligibility criteria and explicit 

methods to search and appraise the literature to answer a narrowly focused research 

question.120,121 Narrative reviews offer a wider scope that can be more comprehensive as this 

flexibility allows coverage of a broader range of issues within a given topic.121 However, the 

less explicit methods can introduce bias and are not generally considered to have the scientific 

rigour of a systematic review as the methods are often poorly defined.122 For example, 

narrative reviews often lack a formal protocol with predefined search strategies, inclusion 

criteria, and quality appraisal methods, offering flexibility but less transparency and 

reproducibility.123 A systematic-narrative hybrid review is an approach that incorporates 

elements of a systematic review (transparent description of the methods used to define search 

criteria) combined with a narrative approach to the synthesis of the literature.118 This form of 

literature review has been applied in various fields (education,124 computing,125 dentistry,126 

tourism,127social media)128 and increasingly is being adopted in health care 

disciplines.118,119,129 
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Previous work within the wider QASC program of translational research has shown 

that studies specific to fever, hyperglycaemia and dysphagia management are 

minimal, so the literature review topic was broadened to incorporate clinician 

adherence to any stroke clinical practice guideline. Although the seminal QASC Trial 

31 (where the evidence was established for use of the FeSS Protocols) was conducted in 

stroke units, subsequent studies to implement the FeSS Protocols were not restricted to 

this setting and also included smaller stroke services and emergency departments.18,19 A 

broader review of the literature was undertaken for this thesis that included all acute 

hospital settings and, hence, was not restricted to the stroke unit setting only. Evaluating 

the existing literature on interventions that improve hospital clinician adherence to stroke 

clinical practice guidelines outside of stroke units widened the scope and breadth of the 

literature review. In order to focus the research topic, quality improvement and non-

randomised single studies were not included. However, given that almost half of 

published systematic reviews now include non-randomised studies,130 systematic 

reviews that included mixed study designs were considered. 

 

The comprehensive hybrid review approach integrates systematic review techniques 

and narrative synthesis which allows for the inclusion of a wide range of study designs 

that incorporate both quantitative and qualitative research. The methodological 

approach is presented based on a systematic-narrative hybrid review framework 

comprised of six essential components for reporting: (1) aims and research questions, 

(2) justification, (3) literature sources, (4) search parameters, (5) data cleaning and (6) 

information synthesis.118 
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2.2 Aim and research questions 

 

The aim was to undertake a systematic-narrative hybrid review and synthesis of 

behaviour change interventions that improve hospital clinician adherence to any stroke 

clinical practice guideline highlighting those specific to fever, hyperglycaemia, and dysphagia 

management after stroke in adult patients. The research questions were as follows: 

1. What behaviour change interventions improve in-hospital clinician adherence to any 

stroke clinical practice guideline after stroke in adult patients? 

 

2. What behaviour change interventions improve clinician adherence to stroke clinical 

practice guidelines specific to the in-hospital management of fever, hyperglycaemia and 

dysphagia after stroke in adult patients? 

 

2.3 Justification of Systematic-Narrative Hybrid Review 

 

A systematic-narrative hybrid review method was chosen because it allows for a 

comprehensive and nuanced synthesis of both quantitative and qualitative findings.118 This 

approach is particularly suitable for complex topics like clinician behaviour change, where 

randomised controlled trials (RCTs) may not always capture the full scope of evidence. RCTs 

as primary studies provide the strongest levels of evidence and are most suited to meta-

analysis in a systematic review. 23 However, not all research questions can be answered with a 

RCT study design, especially those that relate to the complex topic of clinician behaviour 

change in health care settings.24 

 

Interventions designed to improve clinician adherence to stroke clinical practice 

guidelines were evaluated using systematic review techniques to identify the literature. 
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Narrative methods were then used to synthesise the results. Given the complexity of 

this extensive topic, a hybrid method that allows a wide range of study designs to be 

included was deemed the most suitable. This approach leverages on the scientific rigour 

of systematic review methods and the comprehensiveness of a narrative synthesis that 

is able to incorporate study designs of significant variability. 

 

2.4 Literature sources 

 

The systematic-narrative hybrid review was limited to a pre-defined time period (1st January 

2000 to 24th August 2024) to capture literature prior to the time the first FeSS Intervention 

study was conducted (QASC Trial 2005-2010) and during and after the other FeSS 

Intervention studies (QASCIP 2013-2014, T3 Trial 2013-2016). This provided relevant 

context to other interventions in the same time period. 

 

The following electronic bibliographic databases were searched from 1st January 2000 

to April 2022 and last updated on 24th August 2024: MEDLINE/PubMed, Cochrane, 

CINAHL, and EMBASE. Searches were conducted for keywords in the title or abstract 

combined with Medical Subject Heading (MeSH) terms or CINAHL Subject headings. 

The many variations of keywords combined with MeSH terms/CINAHL subject 

headings (and relevant sub-headings) used for the first broader search strategy were: 

‘Adherence’, ‘Clinical practice guideline’, ‘Stroke’, ‘Nurse’ and ‘In hospital’ – See 

Appendix A. Searching of citations from identified studies was also used to supplement 

electronic searches. The dates of the last search for each database, the period searched, 

and the number of records retrieved for each database searched were recorded and all 

searches saved and rerun for updating before submission of the final thesis chapter. 
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A second search was conducted for each of the following keyword variations combined 

with MeSH terms/CINAHL subject headings (and relevant sub-headings) to obtain 

more information on studies specific to: ‘Translational medical research’, ‘Quality 

assurance/improvement’, ‘Fever’, ‘Hyperglycaemia’, and ‘Dysphagia’ (see Appendix 

A). 

 

2.5 Search parameters 

 

The reporting of this systematic-narrative hybrid review adhered to the Preferred 

Reporting items for Systematic Reviews and Meta-Analyses (PRISMA) statement131 

(see Figure 1 for phases of this review process). The methodological criteria for studies 

that were included and excluded in the review are listed below: 

 

Inclusion criteria 

�x Published systematic reviews of any study design that evaluated behaviour change 

interventions 

�x Randomised controlled trials that evaluated behaviour change interventions 

 

Exclusion criteria 

�x Studies published before January 2000  

�x Papers written in languages other than English  

�x Non-randomised single studies (e.g., observational (cross sectional; prospective and 

retrospective cohorts), interrupted time series, controlled pre-test/post-test studies) 

 

2.6 Setting 

Inclusion criteria 

�x Studies conducted in acute care settings in any country. 
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Exclusion criteria 

�x Studies conducted in outpatient settings, nursing homes or residential aged care facilities, 

community or population-wide settings (such as public health campaigns), and those 

based in primary care, palliative care, or rehabilitation settings were excluded. 

 

2.6.1 Patient and clinician inclusion and exclusion criteria 

 

Inclusion criteria 
 

�x Hospital inpatients aged over 18 years with a diagnosis of ischaemic or haemorrhagic 

stroke 

�x Clinicians from any discipline, including nursing, medical, and allied health professionals. 

 

Exclusion criteria  

�x Patients receiving palliative care were excluded. 

 

2.7 Data cleaning 

 

Stage 1: The titles and abstracts of all publications identified in the electronic databases 

were assessed and screened by a single reviewer (the PhD candidate) for relevance and 

appropriateness to the review aim. The use of a single reviewer is common for post-

graduate student research and in rapid reviews.132-134 The titles and abstracts of articles 

in this screening process that were clearly not relevant were excluded. 

 

Stage 2: The remaining publications were examined and assessed further regarding 

their eligibility after applying the inclusion and exclusion criteria. Publications not 

meeting the criteria were excluded (see Figure 1. PRISMA flow diagram). Full texts of 
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2.8 Information synthesis 

 

The identified studies that met the criteria for inclusion in the systematic-narrative 

hybrid review were synthesised and analysed in three ways. Study characteristics were 

extracted and summarised in an evidence table (Table 1). The methodological quality 

of the studies was appraised using study design specific instruments (Table 2 and Table 

3). Finally, analysis of the grouped behaviour change interventions was conducted 

using concept mapping as a narrative approach to illustrate and synthesise key themes 

(Table 4) and summarise both quantitative and qualitative findings. 

 

2.8.1 Data extraction 

 

The following data were extracted and summarised in an evidence table by the single 

reviewer: first author; year of publication; country/ study setting and population; study design; 

sample size; intervention details; and study outcomes (see Table 1). Full texts of the relevant 

papers were collated and stored. 

 

2.8.2 Critical appraisal  

 

The second version of A Measurement Tool to Assess Systematic Reviews (AMSTAR 

2)135 was used to critically appraise systematic reviews that included randomised or 

non-randomised studies of health care interventions. Overall confidence in the results 

of the review are presented as a rating as suggested by the creators of this tool (High=0 

or 1 non-critical weakness; Moderate=>1 non-critical weakness; Low=1 critical flaw 

+/- non-critical weakness; or Critically low=>1 critical flaw +/- non-critical 

weakness)135 (Table 2). 
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All individual RCTs were evaluated for risk of bias by a single reviewer (KC, PhD 

candidate) in Covidence136 using the built in Cochrane Risk of Bias (RoB) template.137 

By using this collaborative software, the supervising team were able to review 

additional information to support the risk of bias judgement and adjudicate where 

required (Table 3). 

 

2.8.3 Data analysis 

 

The likelihood of heterogeneity in the included studies with regards to study design, 

intervention components and outcomes was considered in the a priori data synthesis protocol. 

If the included studies were sufficiently homogeneous, the data would have been pooled in a 

random-effects meta-analysis model and statistical heterogeneity assessed using the I2 

statistic.138 However, given the considerable clinical and methodological heterogeneity in the 

included studies, a meta-analysis was not feasible. Hence, a narrative synthesis of all data was 

undertaken. 

 

Data from the systematic reviews were tabulated, with a brief description of the included 

studies in Table 1 and the results of the critical appraisal presented in Table 2. Textual 

descriptions were also provided for the characteristics, findings, and discussion of the 

included studies. Reviews of the same intervention were grouped where possible. 

 

Similarly, data from the included individual RCTs were analysed using this narrative 

synthesis approach, incorporating tabulation, textual descriptions and groupings where 

relevant139 (Table 1, Box 1, Table 4). 
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2.9 Results 

 

2.9.1 Study characteristics 

 

The literature search yielded seven systematic reviews140-146and ten individual 

RCTs31,62,147-153 relevant to the review aim. The seven systematic reviews included a 

total of 19 RCTs, 29 pre-test/post-test, four cross-sectional, three interrupted time 

series, 24 qualitative, one retrospective comparative, one quasi-randomised open label 

control, 13 quasi-experimental, and one mixed-methods studies, in their combined 

analysis of the best available evidence at the time of publication. 

 

The studies were conducted in the following countries: United States of 

America,62,140,141,143,144,146,149 Australia,31,32,62,140,144,145,147-154 United Kingdom,140-146 

China,145,153 Tawian,144,146 Sweden,141,143 Netherlands,142,145 Italy,151 India,152 Ireland,146 

New Zealand,146 Germany,140 Austria,140 Czech Republic,140 France,140,148 Japan,140 

Norway,140 Brazil,140,150 Argentina,150 and Peru.150 One RCT included patients 

diagnosed with transient ischaemic attack in addition to the acute stroke population in 

their study cohort.150 One of the systematic reviews included pre-intervention and post-

discharge care settings,146 but only outcomes related to inpatient care were considered. 

Another two systematic reviews143,144 included subacute/stroke rehabilitation settings, 

again only outcomes relevant to the acute stroke setting were taken into consideration. 

 

Four of the systematic reviews were focused on the evaluation of quality improvement 

interventions such as in-hospital care pathways,141,143 quality improvement 

collaboratives,144 and advanced practice nurses as boundary spanners146 which are 

commonly used in studies designed to improve adherence to generic stroke clinical 
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practice guidelines. The effect of multi-component interventions was evaluated in 

another systematic review on studies limited to stroke units.145 

 

More specific stroke clinical guidelines were evaluated in a systematic review of 

studies on the effect of simulation training on door-to-needle time for stroke 

thrombolysis.140 The seventh systematic review142 focused on specific physiological 

aspects of acute stroke clinical practice guidelines. Other clinical intervention studies 

and reviews were excluded from the literature search results as the review aim was 

more relevant to behaviour change interventions that resulted in improved clinician 

adherence to clinical practice guidelines. However, this review was included as the 

methods for continuous physiological monitoring were deemed to be in direct 

alignment with the clinical practice guidelines for fever and hyperglycaemia, two of the 

complications of acute stroke under study. 

 

Of the ten individual RCTs included in this narrative synthesis of the literature, seven used 

multiple behaviour change strategies simultaneously, to improve clinician adherence to stroke 

clinical practice guidelines. These included the use of local consensus processes (case 

management, roadmaps, barrier assessments, action plans) educational materials (checklists), 

educational meetings (workshops), audit and feedback, reminders, champions, facilitation, 

remote support and local opinion leaders. Two of the seven individual RCTs targeted 

improved adherence to generic stroke clinical practice guidelines and five focused on specific 

acute stroke clinical practice guidelines, namely improving thrombolysis screening and 

treatment rates, appropriate triage coding, management of fever, hyperglycaemia and 

dysphagia complications, and prompt transfer to a stroke unit. 
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2.9.2 Behaviour Change Interventions 

 

The evidence table arising from this review highlights the behaviour change strategies, 

shown in bold in Box 1. A summary of the included studies, categorised by type of 

behaviour change technique, is outlined in more detail in Table 1. In order to address 

the research questions, the results were analysed using narrative synthesis of behaviour 

change interventions with concept mapping to illustrate key themes (Table 4). 

  



 FeSS Protocol Adherence (Kelly Coughlan)  Page 60 of 354 

 

Box 1. Behaviour change interventions designed to improve adherence to stroke 

clinical practice guidelines 

�x Studies examining the effect of care pathways on adherence to stroke 
clinical practice guidelines (n=2 systematic reviews that included: (i) n=3 
RCT's, n=1 retrospective comparative study, n=11 pre-test/ post-test studies70 
and (ii) n=1 RCT, n=3 pre-test/ post-test studies, n=1 qualitative case study,68and 
n=1 RCT)151 

 
�x Studies examining the effect of quality improvement collaboratives on 

adherence to stroke clinical practice guidelines (n=1 systematic review that 
included: n=4 RCTs, n=4 cross-sectional, n=3 interrupted time series, n=4 pre-
test/ post-test, n=2 qualitative studies)144 

 
�x Studies examining the effect of advanced practice nurses on adherence to 

stroke clinical practice guidelines (n=1 systematic review that included: n=2 
RCTs, n=13 quasi-experimental, n=1 mixed methods and n=2 qualitative 
studies)146 

 
�x Effect of simulation training on adherence to specific stroke clinical 

practice guidelines (thrombolysis use) (n=1 systematic review that included: 
n=11 pre-test/ post-test and n=19 qualitative studies)140 

 
�x Studies examining the effect of continuous monitoring versus intermittent 

physiological monitoring on adherence to relevant clinical practice guidelines 
(n=1 systematic review that included: n=2 RCTs, n=1 quasi-randomised open label 
control studies)142 

 
�x Studies examining the effect of audit and feedback on adherence to stroke 

clinical practice guidelines (n=1 RCT)149 
 
�x Studies examining the effect of multi-component interventions on 

adherence to generic stroke clinical practice guidelines (n=1 systematic 
review that included: n=7 RCTs,145 and n=2 RCTs)147,150  
 

�x Studies examining the effect of multicomponent interventions on adherence 
to specific stroke clinical practice guideline (n=5 RCTs)31,32,62,148,153 

 
�x Studies examining the effect of nurse led FeSS care bundle on adherence to 

specific stroke clinical practice guidelines (fever, hyperglycaemia and 
swallow protocols) (n=1 RCT)152 
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2.9.3 Quality appraisal of systematic reviews 

 

Of the seven systematic reviews, six included mixed study designs. The outcomes of 

critical appraisal of these reviews using AMSTAR 2135 have been rated based on 

identification of critical domains (highlighted at items 2,4,7,9,11,13 and 15 in Table 2). 

 

Only one of the two systematic reviews that evaluated stroke care pathways, was rated 

with high confidence in the results of the review.143 As expected, the methodological 

rigour of this review from the Cochrane database of systematic reviews by Kwan and 

Sandercock143 was sound with the exception of failure to report on the sources of 

funding for individual studies included in the review. Although this is defined as a non-

critical weakness, it was a weakness identified in all six of the seven systematic 

reviews.140-144,146 Without this information it was not possible to determine if the 

studies were commercially or independently funded. (Commercially sponsored studies 

are reported to be subject to publication bias and findings that favour a sponsor’s 

product).135 

 

In the second systematic review of stroke care pathways by Allen and Rixson,141 a low overall 

rating was based on the identification of five non-critical weaknesses. These included: (i) the 

lack of reported comparator, (ii) no mention of review authors performing study selection or 

(iii) data extraction in duplicate and (iv) no information provided on the source of funding for 

individual studies included in the review or (v) how funding or potential sources of conflict 

by the authors of the review were managed. There was also no explicit statement that the 

review methods were established prior to conduct of the review or that it had been registered. 

 

The systematic review by Lowther et al.144 that evaluated the evidence for stroke 

quality improvement collaboratives also received a low overall rating for the 
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confidence in the results of the review. This was due to the identification of one critical 

flaw for the failure of the authors to provide a list of the excluded studies. Although 

justification for exclusion is provided in the author’s PRISMA flow diagram, a 

complete reference list for these excluded studies is not available. As mentioned earlier 

there was also a non-critical weakness identified as no information was provided on the 

source of funding for individual studies included in the review. 

 

Similarly, the systematic review of studies examining the effect of advanced practice 

nurses on adherence to stroke clinical practice guidelines by Woo et al.146 was also 

appraised as having low overall confidence for the same reasons. These consisted of the 

critical flaw of failure to provide a list of the excluded studies and non-critical 

weakness related to lack of information on the source of funding for individual studies 

included in the review. The PRISMA minimum requirements for reporting the overall 

number of records excluded and their reasons is insufficient without a complete table or 

appendix of each study excluded and the specific reason for this. 

 

The systematic review by Aljuwaiser et al.140 evaluated the effect of simulation training on 

adherence to stroke clinical practice guidelines (thrombolysis use). This review was rated as 

low overall confidence in the results due to the lack of an explicit statement that the methods 

for the review were established a priori and/or justification of any protocol deviations. 

Additionally, the non-critical weakness of lack of information on the source of funding for 

individual studies included in the review was also identified. Although the authors used the 

Cochrane Risk of Bias in Non-Randomised Studies of Interventions (ROBINS-I)155 and the 

Medical Education Research Study Quality Instrument (MERSQI)156to assess for the risk of 

bias and quality of the included studies in their review, funding source for included studies is 

not included as a distinct item in either of these tools. 
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The sixth systematic review by Ciccone et al.142 evaluated the evidence for continuous 

monitoring versus intermittent physiological monitoring. This review received a high 

rating, as expected, given that it was identified from the Cochrane database of 

systematic reviews which is widely accepted and recognised internationally as gold 

standard for high-quality, trusted information. The only non-critical flaw identified was 

the lack of information regarding the sources of funding for individual studies included 

in the review. 

 

The final review by Lynch et al.145 from the Cochrane database of systematic reviews 

evaluated studies examining the effect of multi-component interventions on adherence 

to generic stroke clinical practice guidelines. A high overall rating was assigned to this 

review for the confidence in its findings given there were no critical flaws or non-

critical weaknesses identified in any appraisal items. 

 

2.9.4 Quality appraisal of RCTs 

 

The ten individual RCTs that evaluated the effect of care pathways,151 audit and 

feedback149 and multi-component interventions31,32,62,147,148,150,152,153 on adherence to 

stroke clinical practice guidelines were critiqued using the Cochrane Risk of Bias 

domains.137 The overall results are summarised in Table 3. Although selection bias was 

low for all individual RCTs, six were at high risk of performance bias as it was not 

possible to blind clinicians to the intervention.31,62,151-153 However, none of these trials 

were at risk of detection bias as personnel performing data collection were blinded to 

the intervention. 
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Attrition bias was judged to be low risk for the majority (n=7) of individual RCTs. The 

study by Machline-Carrion et al.150 reported that one hospital did not adhere to the 

intervention, but it was not clear how the outcome data from this site was dealt with. It 

did not appear to have been excluded from their analysis.150 Another study by Zhong et 

al.153was potentially subject to attrition bias due to loss to follow-up. Although these 

numbers were disclosed and did not affect the primary outcome, this data was required 

for secondary outcomes. Adjustments during analysis to account for missing data for 

one secondary outcome was reported, but it was not clear if this had also been 

performed for other secondary outcomes. Potential for attrition bias was also noted for 

the study by Lakshminarayan et al.149 who reported 24 hospitals who agreed to 

participate, yet only 19 were randomised. Two of the nine hospitals in the intervention 

arm subsequently withdrew from the trial. 

 

Selective reporting was rated as low risk for most of the individual RCTs with the 

exception of two. The study by Zhong, et al.153 provided limited detail on the sample of 

hospitals selected to participate. All participating hospitals were reported to be part of a 

stroke alliance group but no further information on what this alliance was, or how many 

hospitals were invited to participate but declined, were provided. There also appeared 

to be more tertiary hospitals with stroke units in the intervention group when compared 

to the control group but this was adjusted for in the analysis. The study by Haesebaert 

et al.148was noted to have changed the primary outcome after achieving a higher-than-

expected statistical power. Selective reporting after observing the data is subject to bias 

given the potential to choose to report on favourable outcomes that support the authors 

hypothesis.157 
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Other potential sources of bias for the included individual RCTs varied. The use of 

historical controls in the Lakshminarayan et al.149 study made the study findings 

difficult to interpret. During the trial, several hospitals were also preparing for stroke 

unit certification which may have contributed to the non-significant findings. Other 

potential bias in the study by Cadilhac et al.147 was related to the inclusion of hospitals 

that collected stroke registry data, many of which were non-urban hospitals. This 

limited meaningful comparisons to urban hospitals and those hospitals not motivated to 

collect registry data. The study by Scott et al.62 did not collect baseline characteristics 

pre-intervention, limiting their comparability with intervention cohort data. The study 

by Sridhar et al.152 also identified a large number of exclusions without enough details 

about which criteria potential participants didn’t meet. This is important as one 

criterion was language based and therefore the end sample selection could be subject to 

bias. Additionally, the study sample reported an unusually high number of intracerebral 

haemorrhagic stroke types which accounted for 50% of the sample in both the 

intervention and control groups. Typically, this stroke type accounts for 11-22% of 

incident strokes4 indicating that the study findings may not be generalisable to other 

stroke populations. 

.
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Table 2. Critical appraisal of systematic reviews using AMSTAR 2 
 

  
 

Kwan 2004 Allen 2008 Lowther 2021 Ciccone 2013 Lynch 2023 Woo 2023 Aljuwaiser 2024
1. Research questions/inclusion 
criteria address PICO Yes No comparator Yes Yes Yes Yes Yes
2. Statement that methods 
established apriori and 
justification protocol deviations. Yes Partial Yes Yes Yes Yes Yes No
3. Explanation study designs for 
inclusion Yes Yes Yes Yes Yes Yes Yes
4. Comprehensive literature search 
strategy Yes Yes Yes Yes Yes Yes Yes
5. Study selection in duplicate Yes No  Yes Yes Yes Yes Yes
6. Data extraction in duplicate Yes No Yes Yes Yes Yes Yes
7. List excluded studies and 
justification Yes Yes No Yes Yes No Yes
8. Enough detail included studies Yes Yes Yes Yes Yes Yes Yes
9. Adequate assessment RoB Yes Yes Yes Yes Yes Yes Yes
10. Source of funding reported for 
studies No No No No Yes No No
11. Appropriate statistical methods 
for meta-analysis Yes No meta-analysis No meta-analysis Yes Yes No meta-analysis Yes

12.Impact of RoB on meta-analysis 
or other evidence synthesis Yes No meta-analysis No meta-analysis Yes Yes No meta-analysis Yes
13. Account for RoB when 
interpreting results Yes Yes Yes Yes Yes Yes Yes
14. Heterogeneity of results 
discussed Yes Yes Yes Yes Yes Yes Yes
15. Publication bias discussed for 
quantitative synthesis results Yes No meta-analysis Yes Yes Yes No meta-analysis Yes
16. Conflict of interest review 
funding Yes No Yes Yes Yes Yes Yes

OVERALL RATING HIGH LOW LOW HIGH HIGH LOW LOW

Egger M, Schneider M, Davey Smith G. Spurious precision? Meta-analysis of observational studies. BMJ. 1998 Jan 
10;316(7125):140-4. doi: 10.1136/bmj.316.7125.140. PMID: 9462324; PMCID: PMC2665367. 
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2.10 Narrative review and synthesis of behaviour change interventions 

 

2.10.1 Effect of care pathways on adherence to stroke clinical practice guidelines 

 

The effect of the routine use of care pathways was evaluated in the Cochrane systematic 

review of mixed study designs published by Kwan and Sandercock.143 The authors 

defined a care pathway as: ‘a plan of care that: (1) involved two or more of the 

following aspects of care: assessment, investigation, diagnosis, or treatment; and (2) 

involved two or more disciplines (e.g., medical, nursing, physiotherapy, occupational 

therapy, speech and language therapy, dietician). Included in their analysis were three 

RCTs, one retrospective comparative and eleven pre-test/post-test studies (n=4081 

patients). 

 

Details of the implementation of the care pathways itself was limited in description. The 

pathway in isolation was listed as the intervention for seven of the 15 studies. Case 

management was also listed for two of the RCTs and two of the non-randomised studies and 

weekly multidisciplinary meetings was also reported for one of the RCTs and four of the non-

randomised studies. 

 

The control group for one of the RCTs and 11 of the non-randomised studies was 

undefined patient care (six of these were historical control periods). Same care (but no 

care pathway) was reported as the control for one RCT and one non-randomised study, 

and the lack of patient defined goals (outside of discharge) was used to define the 

control group for the remaining RCT. 

 

The primary outcomes of death and dependency were not included in all studies as an 

outcome measure making the reliability of the results difficult to interpret. The three studies 
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(one randomised and two non-randomised) that included death reported no statistically 

significant difference between the care pathway and control groups. The two studies (one 

randomised and one non-randomised) that reported dependency at discharge found that 

patients in the care pathway group were significantly more dependent at discharge (WMD -

3.8, 95%CI -7.3 to -0.2, P = 0.04). However, the reporting of inpatient deaths in both studies 

were unclear so these findings are not reliable as they were possibly included in these figures 

on dependency at discharge. If discharge destination was used as a proxy in this circumstance 

(in the absence of an explicit measure of dependency) then these findings are not 

corroborated. Seven studies (one randomised and six non-randomised) reported a trend 

toward fewer patients discharged to institutional care in the care pathway group and no 

difference between the groups on discharge to home outcome. No significant differences 

between the groups were found for fever and pneumonia complications (of most relevance to 

the conditions under study in this doctoral thesis). 

 

Kwan and Sandercock’s143 overall finding in this systematic review was that there was 

not enough evidence (based on patient outcomes of death and dependency) to justify 

the introduction of care pathways for the routine care of all patients with acute stroke. 

Improved performance in some processes for those in the care pathway group (e.g., first 

or second CT scan, CT scan<24hours) from non-randomised studies provide weak 

evidence in relation to the review aim of improved adherence to clinical practice 

guidelines. 

 

In an attempt to explore these other outcomes further, a second systematic review on 

care pathways by Allen and Rixon141 differed in their overall objective which was to 

evaluate studies that had a specific focus on service integration. The authors definition 

of a care pathway was similar to the Kwan and Sandercock study in that it needed to be 
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in use by at least two different health professional disciplines but expressly stated that it 

must also be used as a communication tool between the professions. 

 

Five studies were included in this review comprising one RCT, three pre-test/ post-test 

studies and one qualitative case study (n=640 participants). Four of these studies were 

also included in the earlier review.32,33,158-161 The evaluation of the effect of care 

pathways on service integration was grouped into broad domains of communication, 

role clarity, documentation, planning/goal planning, coordination, care costs, length of 

stay and interventions. 

 

Concurring with the previous review, no statistically significant findings were found for 

death and dependency outcomes. There also were no statistically significant findings on 

length of stay or discharge destination. The occurrence of urinary tract infections as a 

complication of acute stroke was reported to be reduced as an effect of the care 

pathways, but the authors could not determine if this was a direct measure of ‘service 

integration’. 

 

Overall, Allen and Rixon141 found that care pathways in acute stroke can be effective in 

ensuring that patients receive relevant clinical interventions and/or assessments in a 

timely manner. However, it was not certain if this was because of the pathway or due to 

improved documentation. The authors concluded that there was some evidence that 

care pathways as an intervention may be effective in changing professional behaviours 

but only if there was a recognised problem in this area in the first place and only if the 

usual care pattern for this diagnosis was predictable (e.g., appropriate in acute stroke 

settings but not stroke rehabilitation settings). 
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Not included in either of these systematic reviews was a more recent multicentre 

individual RCT conducted in Italy by Panella et al.151 that evaluated the use of a site-

specific clinical pathway in hospitals with stroke units. Seven hospitals were 

randomised to receive training in the use of clinical pathways for quality improvement 

and developed these over six months, another seven were randomised to the usual-care 

group (n=238 in each group). The clinical pathway was designed for use by multiple 

departments and professionals specifically: medical, allied health, pharmacy, 

psychology, nursing and support staff. The pathway was developed in accordance with 

Italian clinical practice guidelines for stroke, with defined hospital specific goals. 

 

The primary outcome was 30-day mortality, secondary outcomes included 7-day 

mortality, length of stay, readmission rates, dependency levels, institutionalisation and 

complication rates. Quality of care was evaluated by adherence to the following process 

indicators: use of clinical protocol, CT/MRI and aspirin within 48hours of admission, 

swallow screen on day of admission, blood pressure assessment, ECG/eco-colour 

doppler within 24hours of admission, continuous monitoring within 48hours of 

admission, before discharge total assessment, use of discharge plan, use of Scottish 

Intercollegiate Guideline Network (SIGN) discharge plan, use of discharge summary 

and information pack, functional independence measure (FIM) before discharge and at 

three months. Organised care indicators were also evaluated: admission to stroke unit, 

admission to stroke unit within 24 hours until the end of in-hospital rehabilitation, use 

of case managers, use of stroke team, assessment of rehabilitation needs within 48hours 

of admission, patient needs assessment and planning for post-discharge services, three 

month follow up. 
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There was no statistically significant difference found for the primary outcome of 30-

day mortality. However, in the adjusted model there was a significantly lower risk of 7-

day mortality in the intervention group (OR=0.10; 95% CI 0.01 to 0.95) and a 

significantly higher probability of returning to pre-stroke function (OR-0.42; 95%CI 

01.18 to 0.98). Overall, patients in the intervention group that were being cared for with 

a clinical pathway received higher levels of evidence-based processes of care and 

organisation of care indicators (statistically significant difference in 10 of 13 process 

indicators). This was also true for organised care indicators (all seven indicators 

reported a statistically significant difference). Included in these organised care 

indicators was access to stroke unit care which was significantly greater for the 

intervention group (OR=7.24; 95% CI 4.45 to 11.82). It is unclear if the improved 

adherence to the evidence-based process indicators and organised care indicators are 

attributable to use of the pathway or access to stroke unit care. There was also no 

measure of stroke severity, or the use of stroke thrombolysis included in the 

demographics when comparing the treatment arms. Both of these factors could create 

significant differences between the intervention and control groups. The study authors 

noted that the NIHSS (National Institutes of Health Stroke Scale) which could have 

been used to measure stroke severity at baseline, was still being validated. This raised 

more questions about the delay from study conduct to publication. The trial was 

conducted from 2005-2007 but the results weren’t submitted for publication until 

January 2012 with no explanation for this. 

 

When considering the findings from the systematic reviews, Kwan and Sandercock143 

found no justification for the introduction of care pathways for the routine care of all 

patients with acute stroke. However, a later systematic review by Allen and Rixon141 

which used several of the same studies from the earlier review that met their inclusion 
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criteria, found that there is some evidence for the use of care pathways under certain 

conditions. When evaluating the evidence for interventions designed to improve 

adherence to stroke clinical practice guidelines these findings are important as they 

highlight the context of the current environment and conditions and how this may 

influence the usefulness of these interventions. The later multicentre individual RCT by 

Panella et al.151 which found improved outcomes for use of clinical pathways also 

reported a notable difference in access to stroke unit care. The context of this 

specialised environment may have influenced these findings. 

 

2.10.2 Effect of stroke quality collaboratives on adherence to stroke clinical practice guidelines 

 

The use of quality improvement collaboratives and their effect on system-level change 

in stroke (designed to improve adherence to stroke clinical practice guidelines) was 

evaluated in a systematic review by Lowther et al.144 that included seventeen studies 

(four RCTs, four cross-sectional, three interrupted time series, four pre-test/ post-test 

and two qualitative) across 224 sites. 

 

A quality improvement collaborative was defined by: (1) a specified topic; (2) clinical 

and quality improvement experts working together; (3) multiple teams from multiple 

sites participating; (4) a model or framework for improvement with multiple tests of 

change; and (5) a series of structured collaborative activities in a given timeframe, 

involving learning sessions and visits from mentors and facilitators. This review builds 

on previous reviews as was the first to use the Consolidated Framework for 

Implementation Research (CFIR)162 to explore the facilitators and barriers to using a 

quality improvement collaborative. 
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The authors approach to the heterogeneity in the trials and outcomes was to use a vote 

counting method. The outcomes were categorised according to process, patient or other. 

The studies were then categorised into groups based on the ratio of outcomes 

demonstrating positive directional change, either from baseline to end of the study or 

intervention versus control cohort comparison. Group (1) = positive directional change 

for all outcomes; Group (2) positive directional change for more than half of the 

outcomes; Group (3) positive directional change for half of the outcomes; Group (4) 

positive directional change for less than half of the outcomes; and Group (5) positive 

directional change for no outcomes. 

 

A positive directional change of 50% to 100% was reported in all fourteen of seventeen 

studies that reported process outcomes (e.g., door-to-needle times, blood glucose 

testing). Of the seven studies that reported patient outcomes (e.g., mortality), three 

reported a positive directional change in 100% of outcomes, two reported a positive 

directional change in less than half of their patient outcomes and two reported no 

change. No change in other outcomes (e.g., staff engagement) was reported for five of 

the seven studies reporting on patient outcomes. 

 

Facilitators were mapped to the relevant domains and constructs of the CFIR. Inter- and 

intraorganizational networking, feedback mechanisms, leadership engagement, and access to 

best practice examples were found to be key facilitators. Identified barriers included structural 

changes during the study period, lack of organisational support or prioritisation of quality 

improvement collaborative activities, and insufficient time and resources to participate in 

quality improvement collaborative activities. 
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The review findings of improved clinical processes in stroke care with the use of 

quality improvement collaboratives, but inability to effectively improve stroke patient 

outcomes was thought to potentially be due to the short-term nature of these initiatives. 

This finding is of importance when considering the review aim of what interventions 

improve adherence to clinical practice guidelines and over what time duration, they 

may need to be in place for to see any effect. 

 

2.10.3  Effect of advanced practice nurses on adherence to stroke clinical practice guidelines 

 

The use of advanced practice nurses and their impact on stroke care services and clinical and 

patient-reported outcomes was evaluated in a mixed-methods systematic review by Woo et 

al.146 that included 18 studies: n=2 RCTs, n=13 quasi-experimental, n=1 mixed methods and 

n=2 qualitative. To meet criteria for advanced practice, nurses had to hold a Master’s or 

Doctor of Nursing degree, and/or be a nurse practitioner or clinical nurse specialist. 

 

As this specialist nursing position and responsibilities was not clearly defined, the authors 

also aimed to describe the practice patterns of advanced practice nurses and outcomes of 

advanced practice nurse stroke led services. Although this included outpatient services, for the 

purpose of this review only inpatient services and findings in relation to adherence to acute 

stroke clinical practice guidelines were considered. Of the 23 sites included, only two were 

outpatient clinics with the remainder being: hospitals, stroke centres and emergency 

departments. Three study populations included suspected transient ischaemic attack (TIA) 

patients, but these were not excluded from consideration for this review. The relevance of any 

improvement in adherence to this clinical practice guideline (screening for stroke in the 

emergency department) was thought to be of interest to this overall review aim given the 

potential applicability of using the same behaviour change strategy for stroke clinical practice 
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guidelines specific to fever, hyperglycaemia, and dysphagia management. The median sample 

size for each included study ranged from n=218 to n=282. 

 

Practice patterns were defined as distinctive care delivery approaches employed by 

advanced practice nurses with specific focus on the role and tasks undertaken. Pre-

intervention: the advanced practice nurse was reported to often act as the first responder 

for code stroke teams. Screening for stroke thrombolysis suitability and differentiating 

stroke from TIA to then initiate different treatment paths was tasked to advanced practice 

nurses, in addition to patient and family education and counselling. In-patient care: the 

advanced practice nurse was a valued member of a collaborative model required to 

coordinate care and communication within the multidisciplinary team in addition to 

patient and family education and counselling. This key coordination of evidence-based 

care for stroke patients was further defined as ‘boundary spanners’ across services and 

disciplines.163 This included responsibility for data collection, data management and 

feedback, education and training and being the champion for stroke care. Specifically, 

advocating for improvements in existing processes. 

 

None of the studies that included clinical outcomes (mortality, length of stay, hospital 

readmissions and systolic blood pressure) reported a statistically significant 

improvement in these outcomes. However, reduced waiting times for patients to be 

screened for stroke or TIA and shortened time to stroke thrombolysis treatment were 

identified. Advanced practice nurse involvement improved patient-reported outcomes in 

quality of life, medication adherence, lifestyle modifications, and overall satisfaction. 

 

The review findings highlighted the improvement in stroke care attributable to the role 

of the advanced practice nurse, particularly in the pre-intervention phase to expedite time 
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critical treatment. The author’s recommendation was for all institutions to integrate 

them into care in response to the growing stroke burden. This finding is significant 

when considering this review topic of strategies designed to improve hospital clinician 

adherence to stroke clinical practice guidelines. Clinical practice guidelines in relation 

to improving time to diagnosis and timing of critical acute stroke treatments are 

notoriously difficult to implement in emergency department settings.62,164 The role of 

the advanced practice nurse particularly as a boundary spanner across services and 

disciplines who manages data, education and communication is essential to support and 

improve in hospital processes. This role likely includes the prevention of acute stroke 

complications by improving adherence to clinical practice guidelines specific to fever, 

hyperglycaemia, and dysphagia management, which also need to commence in the 

emergency department. 

 

2.10.4  Effect of simulation training on adherence to specific stroke clinical practice guidelines 

 

The use of simulation training on door-to-needle time in the emergency thrombolysis of 

patients with ischaemic stroke was evaluated in a systematic review and meta-analysis 

published in 2024.140 Eleven pre-test post-test studies and 19 qualitative studies were 

included (n =20,189 patients). Current local and international stroke guidelines 

advocate for the use of educational initiatives to improve outcomes in patients that 

present as emergencies with ischaemic stroke. Simulation training has been used in 

emergency departments for other time critical treatments,165,166 but its effects outside of 

single studies has not yet been evaluated in neurology presentations. 

 

The primary outcome was door-to-needle time and secondary outcomes were 

improvement in acute stroke knowledge, ‘feeling safe’ in thrombolysis-related 

decision-making, self-perceived usefulness of simulation training and improvement in 
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communication. Meta-analysis reported a statistically significant mean difference of 15 

minutes (95% CI: 8-21) in the reduction of door-to-needle time post simulation 

training. Statistically significant improvements were also noted for all secondary 

outcomes. 

 

The heterogeneity of the included studies in this systematic review makes interpretation 

of the overall findings difficult. The simulation training itself varied considerably (use 

of hospital staff/mannequins/actors) as did the settings where the studies took place 

(emergency department /neurology department/classroom/stroke units). Additionally, 

the length of the intervention ranged from a one off 90-minute session to monthly 

training over two years. Furthermore, the quality of the included studies raised some 

issues. Although the studies had been critically assessed appropriately using ROBINS-I 

risk of bias tool for non-randomised studies, only one of the included studies was rated 

as low risk. Another two were rated as high overall risk of bias and the remainder were 

moderate, or no information provided to assess the risk of bias domains. Without 

funding details for the studies in the systematic review and meta-analysis, we could not 

assess potential publication bias. Commercially sponsored studies often favour their 

products. Lacking this information prevents evaluation of findings based on funding 

sources (e.g. commercial vs independent). 

 

Simulation training and its effect on stroke thrombolysis is important when considered 

against this review topic of strategies designed to improve hospital clinician adherence 

to stroke clinical practice guidelines. Increasingly, simulation training is being used for 

varied emergency presentations (e.g. cardiac arrest and catheterisation),140,167 but is also 

a recommended strategy for training staff to translate evidence into practice.168 Some of 

the improvements in secondary outcomes may have applicability for communication 
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between multidisciplinary teams, and improvement in acute stroke knowledge. This is 

relevant when translating evidence into practice and improving adherence to clinical 

practice guidelines for fever, hyperglycaemia and dysphagia management. 

 

2.10.5 Effect of continuous monitoring versus intermittent physiological monitoring for acute 

stroke and the effect on adherence to relevant clinical practice guidelines. 

 

The systematic review by Ciccone et al.142 consisted of two RCTs and one quasi-

experimental study, focused on specific physiological aspects of acute stroke clinical 

practice guidelines. The author’s aim was to understand the features of stroke units that 

make them so effective at reducing mortality and dependence.11 More specifically, the 

intensity of physiological monitoring within this setting, and if any differences in 

monitoring intensity could explain the positive outcomes of care in stroke units. The 

stroke clinical practice guideline under study in this thesis recommends fever and 

hyperglycaemia to be monitored four times a day. Continuous monitoring as an 

intervention designed to improve adherence to this guideline recommendation warrants 

inclusion of this systematic review in this literature synthesis. 

 

The definition of continuous monitoring (where the patient is connected to automatic 

equipment monitored by nursing staff) for inclusion in the review was that it had to be 

in use for a minimum of 12 hours within the first 72 hours of admission, and measure at 

least one physiological variable (blood pressure, pulse rate, respiration rate, 

oxygenation, heart rhythm, or body temperature). The same time/variable requirements 

were used to define non-continuous/intermittent physiological monitoring (where 

nurses use manual/portable equipment to measure). Two of the three included studies 

(two RCTs and one quasi-randomised open label control [n=354 participants]) also 

used blood glucose as a trigger. Primary outcomes were death and disability (modified 
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would be used as a surrogate outcome (as it triggered an intervention) and two of the 

studies included blood glucose level monitoring ( >7mmol/L 13 or >10mmol/L169) in the 

list of variables to be monitored for complications related to immobility (anticipated 

consequence to the physical constraints of continuous monitoring). 

 

In the pooled analysis, the authors reported that continuous monitoring significantly reduced 

the composite endpoint of death and disability at three months or discharge (OR 0.27, 95% CI 

0.13 to 0.56). When looking at detection of fever, continuous monitoring was associated with 

a significant increase in the detection of fever (OR 2.17, 95% CI 1.27 to 3.70). Overall, they 

concluded that continuous monitoring improves attention to the change in physiological 

variables, which is one of the key features of the efficacy of stroke units. 

 

The positive outcomes reported for use of continuous monitoring support the review 

aim of interventions that improve adherence to clinical practice guidelines so are of 

great interest. 

 

2.10.6 Effect of audit and feedback on adherence to stroke clinical practice guidelines 

 

Existing evidence for clinician behaviour change has demonstrated audit and feedback 

across multiple clinical conditions and inpatient and outpatient settings to be a key 

component to effect change in professional practice and healthcare outcomes. For the 

purpose of this systematic narrative hybrid review the Ivers et al.95 seminal systematic 

review publication could not be included as only 36 of the 140 studies were conducted 

in an inpatient setting and only two were specific to a stroke population.95 One of these 

stroke-specific studies was excluded as it was conducted in a subacute stroke setting 
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and the other individual RCT by Lakshminarayana et al.149 is included in this 

systematic-narrative hybrid review. 

 

The trial was conducted across nineteen hospitals and included n=1211 participants.149 The 

authors evaluated the use of audit and customised feedback delivered by a local opinion 

leader in an acute stroke population. The primary outcome was compliance with guidelines 

for stroke as measured by adherence to ten quality indicators (none of these performance 

measures were specific to fever, hyperglycaemia, or dysphagia management). 

 

In contrast to previous Cochrane systematic reviews that found audit and feedback generally 

leads to small effects (4.3% [IQR 0.5% to 16%]95 and 5.0% [IQR +3% to +11%])96 in 

professional practice under certain conditions (e.g. when baseline performance results are 

low); the authors of this study reported that there was no intervention effect. Of note, they 

found significant secular trends with performance improvement for both the intervention and 

control cohorts. At the time the trial was conducted there was a nationwide health service 

campaign to improve the quality of acute stroke care with the publication of new clinical 

practice guidelines and a stroke centre certification program. The authors acknowledge their 

findings may have been influenced by these factors and highlighted the issue with using 

historical controls in relation to this. Given the improvement in both cohorts the study 

outcomes are not definitive when considering audit and feedback as an intervention to 

improve adherence to stroke clinical practice guidelines. 

 

 2.10.7  Effect of multi-component interventions on adherence to generic stroke clinical practice 

guidelines 

 

Evidence suggests that multiple strategies targeting different barriers to change are 

more likely to be effective than single interventions.94 Therefore, many implementation 
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science studies are taking this approach. A review from the Cochrane database of 

systematic reviews from Lynch et al.145 one primary multi-centre individual RCT by 

Machline-Carrion et al.150 and another multicentre stepped-wedge partial randomisation 

trial by Cadilhac et al.147 were used to evaluate the effect of multi-component 

interventions on adherence to generic stroke clinical practice guidelines. 

 

The systematic review was published in 2023 and was limited to stroke unit settings, 

and RCT and cluster RCT trial designs only (n=7 RCTs, n=129 hospitals, 42,489 acute 

stroke patients). Implementation interventions were compared to no intervention or 

other interventions, for increasing adherence to evidence-based recommendations by 

health professionals working in acute stroke units. Secondary aims were to assess 

factors that may modify the effect of interventions and to determine if single or 

multifaceted strategies are more effective for increasing adherence to these evidence-

based recommendations. 

 

Interventions were targeted at enhancing adherence to evidence-based 

recommendations in acute stroke units and changing the behaviour of healthcare 

professionals, stroke services or both. Effective Practice and Organisation of Care 

(EPOC) taxonomy48 was used to classify these further. These included educational 

outreach visits, establishing local consensus processes, interprofessional education in 

joint interactive learning, audit and feedback, and continuous quality improvement. 

Delivery arrangements included coordination of care and management of care 

processes. 

 

Five trials compared a multifaceted implementation intervention to no intervention, and 

two trials compared one multifaceted implementation intervention to another 
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multifaceted implementation intervention. Meta-analysis was only conducted for multi-

faceted intervention versus no intervention. All studies reported quality of care 

outcomes (proportions of patients receiving evidence-based care). 

 

The authors of this systematic review found that the certainty of evidence was very low 

when comparing multifaceted implementation intervention to no intervention in their 

meta-analysis of any change in adherence to evidence-based recommendations (RR 

1.73, 95% CI 0.83-3.61). Moderate certainty of evidence was reported to support little 

or no evidence in the proportion of ischaemic stroke patients who received 

thrombolysis (RR1.14, 95% CI 0.94-1.37) but a probable increase in the proportion of 

patients who receive a swallow screen within 24hours of admission (RR 6.76, 95%CI 

4.44-10.76). Moderate certainty of evidence was also reported to support little or no 

evidence for multifaceted implementation intervention in reducing the risk of death, 

disability or dependency, or length of stay compared to no intervention. For this reason, 

the authors concluded that overall, they were uncertain if multifaceted implementation 

intervention compared to no intervention improves adherence to evidence-based 

recommendations in acute stroke units. 

 

Synthesis of the results in this systematic review was complex given the wide variation 

in outcome measures and interventions (e.g. 15 of 19 subcategories for implementation 

strategies and 2 of 5 subcategories for delivery arrangements in EPOC taxonomy). 

Other limitations were in relation to the setting as stroke centres in America are not 

defined in the same way that stroke units are in many other countries145,170 so studies 

from this country were not included. Additionally, stroke units are generally only 

available in well-funded healthcare facilities which means the findings of this review 

are also not generalisable to many other low-income countries.171 
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Another two individual RCTs evaluated the use of multi-component interventions to improve 

adherence to generic stroke clinical practice guidelines: The Brazilian Intervention to Increase 

Evidence Usage in Practice (BRIDGE-Stroke)150 [36 hospitals, 3 countries, n=1624 

participants], and Shared Team Efforts Leading to Adherence Results (STELAR)147 (9 

hospitals, n=3147 participants). The intervention in BRIDGE-Stroke included case 

management, reminders, a roadmap and checklist for the therapeutic plan, educational 

materials, and periodic audit and feedback reports. The intervention in STELAR consisted of 

educational workshops, external improvement facilitators, and feedback of registry data 

(Australian Clinical Stroke Registry) to identify practice gaps, interprofessional education, 

barrier assessment and action plans, and change champions. 

 

Both studies used an opportunity composite score as the primary outcome to measure 

compliance against key stroke performance measures. This was defined as the sum of 

performance measures achieved, divided by the total number of performance measures 

for which the patient was eligible. In the BRIDGE trial, in-hospital evidence-based 

therapies for patients with acute ischaemic stroke consisted of: early antithrombotic 

therapy, deep vein thrombosis prevention, rapid treatment with �W�K�U�R�P�E�R�O�\�V�L�V�����” 60 

minutes), dysphagia screening, rehabilitation assessment, antithrombotics/statins at 

discharge if indicated, anticoagulants if indicated, and smoking cessation education. 

Secondary outcomes included an all-or-none composite end point of performance 

measures, the individual process measure components of the composite end points, and 

clinical outcomes at 90 days after admission (stroke recurrence, death, and disability 

(mRS). 
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In the STELAR trial, the opportunity composite score was the proportion of all required 

care provided to patients based on the performance measures included in each 

hospital’s action plan. Secondary outcomes included the changes in adherence for all 

individual performance measure, including those not identified in the hospital specific 

action plans. Survival at 30 and 90 days, and disability (mRS) between 90-180 days 

were also included as secondary outcomes. 

 

The primary outcome used to assess adherence to performance measures in the 

BRIDGE-Stroke trial showed no significant difference between the groups using a 

multicomponent intervention. However, there was a significant difference in the 

secondary outcome when using an all-or-none score (49.2% vs 25.2%; OR 2.59; 

95%CI, 1.22-5.53; p = 0.01) The authors cited the inclusion of transient ischaemic 

attacks (TIAs) in addition to their ischaemic stroke population may have contributed to 

the non-significant findings by diluting their sample. Although TIAs only made up 

11.7% (n=190/1624) of their study population, the sub-group analysis does support this 

finding with a notable improvement (but not statistically significant) in the composite 

measure scores when the sample only included the ischaemic stroke population. There 

was no difference between the groups for other secondary clinical outcomes at 90 days 

(stroke recurrence, death, and disability [mRS]). 

 

The primary outcome findings for the STELAR trial showed that compared to the control 

phase, the median score for the composite outcome for the intervention phase was 17% 

greater for the indicators included in the hospitals’ action plans (range 3% to 30%, p = 0.016) 

and overall, for all performance measures, 6% greater (range 3% to 10%, p < 0.001). Patients 

in the intervention phase more often received stroke unit care (odds ratio [OR] 1.39, 95% 

confidence interval [CI] 1.05–1.84), were discharged on antithrombotic medications (OR 
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1.87, 95% CI 1.50–2.33), and received a discharge care plan (OR 1.27, 95% CI 1.05–1.53). 

Secondary patient outcomes were unchanged. 

 

Although the systematic review and individual RCTs reported improvement in some 

evidence-based care processes, none of the studies were able to demonstrate any effect from 

the translation of these improvements on clinical outcomes such as mortality or disability. The 

authors of the BRIDGE and STELAR trials both suggested this was due to underpowered 

samples. The uncertainty from the systematic review also related to inconsistency in the 

results of the included studies. Much of the discrepancy in the results was due to study design 

flaws making the individual studies susceptible to bias which downgraded the overall 

systematic review evidence. This highlights that further research may be required with 

appropriately powered samples and study designs that are conducted under more rigorous 

conditions. 

 

Additionally, the findings from these studies needs to be taken into careful consideration with 

the existing knowledge around quality improvement strategies and the small effect sizes 

commonly reported. Combining these strategies may not have the desired cumulative effect, 

but any improvement in adherence to evidence-based stroke clinical practice guidelines even 

if not statistically significant could potentially be of clinical significance. 

 

2.10.8 Effect of multicomponent interventions on adherence to specific stroke clinical practice 

guideline 

 

Five individual RCTs combined multiple quality improvement strategies as the 

intervention to improve adherence to more specific clinical practice guidelines for 

stroke. The Increasing Stroke Treatment Through Interventional Behavioural Change 

Tactics (INSTINCT) trial included a sample size of twelve matched hospitals that 
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treated 40,823 patients during the pre- and post- intervention periods of which 745 

patients received t-PA (alteplase, thrombolysis).62 The multilevel, barrier assessment 

interactive educational intervention (BA-IEI) included: qualitative and quantitative 

assessment of barriers to alteplase use (to be addressed in the intervention phase when 

promoting clinical practice guidelines), development of local stroke champions/opinion 

leaders, continuing education, telephone support for treatment decisions, academic 

detailing and audit and feedback. 

 

The investigators aimed to improve the proportion of ischaemic stroke patients who were 

treated with alteplase by targeting emergency departments for this behaviour change. While 

the results showed an improvement, it was not statistically or clinically significant (ITT: 

89/7119 [1.25%] and 235/8419 (2.79%) vs control 99/7946 (1.25%) and 194/9222 (2.10%) 

[RR] 1.�����������������&�,����������–�������������S� ���������������7�K�H���W�D�U�J�H�W-population found a slightly larger increase 

in alteplase use in the intervention hospitals (59/5882 [1.00%] and 191/7288 [2.62%] vs 

control (65/5957 [1.09%] and 120/6989 [1.�������@���>�5�5�����������������������&�,����.09–2.57; p=0.02) but 

was still thought to be smaller than the effect to which the study was powered. During the 

years this trial was conducted (January 2005- December 2006, and January 2008- January 

2010) there was a nationwide surge in treatment rates for thrombolysis.172 The authors 

acknowledged this secular trend and the heterogeneity of the response to the intervention that 

may indicate local conditions were a confounder to these results. 

 

Another stepped wedge individual RCT conducted in 18 emergency departments 

(n=691 participants) by Haesbaert et al.148 aimed to reduce in-hospital times and access 

to stroke thrombolysis. The multicomponent intervention consisted of a one-day 

training program for a physician and nurse from each hospital. These representatives 

took the package back to their respective teams and conducted the training (train the 
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trainer approach). Education on stroke recognition and diagnosis, and simulation 

packages for NIHSS scoring for physicians and FAST tool (Face, Arm, Speech, Time) 

training for nurses was conducted. Each team then developed a clinical pathway for the 

management of ischaemic stroke patients specific to their hospital (physician and nurse 

joined by their team neurologist and radiologist for this part of the training). The 

pathway was developed in accordance with the national French clinical practice 

guidelines but also contained key prompts and local information (e.g. phone numbers 

for imaging; location of stroke thrombolysis). 

 

Primary outcomes consisted of in-hospital management times (e.g. door-to-needle time, 

door-to-imaging) and percentage of patients receiving thrombolysis. Secondary 

outcomes consisted of stroke complications, stroke recurrence, death and performance 

of FAST by nurses and NIHSS by physicians. The investigators were able to report a 

statistically significant increase in the proportion of patients treated with thrombolysis 

(OR 1.42, 95% CI, 1.01-2.01) and an improvement in imaging to stroke unit time (39 

minutes vs 53 minutes, P=0.03). All other times (door-to-needle time, door to imaging, 

door to stroke unit) were non-significant. 

 

When considering the outcomes of this trial, the authors hypothesised that the reason 

for improvement in one in-hospital time (imaging to stroke unit time) was because of 

the improved relationship with the emergency department from having participated in 

the training together. However, only one radiologist from the n=18 hospitals actually 

participated in the training. This lack of engagement and fidelity to the intervention 

may have contributed to the lack of improvement in any other in-hospital times. The 

median door to imaging time was 71.4 minutes for the control group and 79.8 minutes 

for the intervention group, falling well short of the recommended 25 minute door to 
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imaging clinical practice guideline.173 As more than 90% of thrombolysis was 

administered in the stroke unit (door to stroke unit median time: 113 minutes in control 

group, 106.2 minutes in intervention group), this delay to imaging requires future 

concentrated efforts to reduce the door to needle time, This emphasizes the importance 

of conducting the trial and delivering the intervention as intended to achieve 

measurable outcomes. 

 

The authors also stated they were only able to use the proportion of patients treated 

with thrombolysis as the primary outcome as they achieved a ‘higher-than-expected’ 

statistical power to do so. In the registered protocol, the proportion of patients 

thrombolysed was listed as a secondary outcome. If the results were published as per 

the pre-defined protocol this would have been reported as a secondary outcome, and 

they would have predominantly neutral results for all primary outcomes with the 

exception of imaging to stroke unit time. Changing the outcome after reviewing the 

data raises issues about bias and selective reporting. 

 

An individual RCT by Zhong et al.153 the Improving In hospital Stroke Service 

Utilization (MISSION trial) also evaluated a multicomponent intervention to shorten 

thrombolytic door-to-needle time. This study included ischaemic stroke patients 

receiving intravenous thrombolysis within four and half hours from symptom onset 

only. The intervention was based on six major components from the Behaviour Change 

Wheel174 and was delivered via video conference monthly for a year. The Persuasion 

Environment reconstruction Incentivization Training Education Modelling intervention 

was compared to standard care plus stroke registry. Stroke knowledge training and 

education was provided in relation to rapid stroke diagnosis and assessment, and risk 

assessment for haemorrhage and complication management. Case studies, time tracking 
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and feedback, and champions were used to present examples of decreasing in-hospital 

delays. Incentives were provided with the development of an award based on the 

number of patients who received thrombolysis and the number with door-to-needle 

time �”���������P�L�Q�X�W�H�V�����6�W�D�Q�G�D�U�G�L�V�H�G���W�H�P�S�O�D�W�H�V���Z�H�U�H���L�Q�F�O�X�G�H�G���L�Q���H�O�H�F�W�U�R�Q�L�F���P�H�G�L�F�D�O���U�H�F�R�U�G�V��

to guide evidence-based performance measures. 

 

Twenty-two hospitals (n=1634 participants) were recruited, and the primary outcome 

�Z�D�V���G�R�R�U���W�R���Q�H�H�G�O�H���W�L�P�H���R�I���”���������P�L�Q�X�W�H�V�����6�H�F�R�Q�G�D�U�\���R�X�W�F�R�P�H�V���L�Q�F�O�X�G�H�G���G�R�R�U-to-needle 

time, onset to needle time, complications, mRS and death at discharge, and mRS at 90 

�G�D�\�V�����$���J�U�H�D�W�H�U���S�U�R�S�R�U�W�L�R�Q���R�I���S�D�W�L�H�Q�W�V���Z�K�R���U�H�F�H�L�Y�H�G���W�K�U�R�P�E�R�O�\�V�L�V���”���������P�L�Q�X�W�H�V���Z�D�V��

reported for the intervention group when compared to the control group (82% 

compared to 73.3%; adjusted odds ratio 1.77, 95% CI 1.17-2.70). door-to-needle times 

was an average of 43 minutes versus 50 minutes (adjusted mean difference: -8.83, 95% 

CI -14.03—3.64; ICC 0.12, p=0.001). A greater proportion of patients in the 

intervention group were assessed as mRS 0-1 (favourable functional outcome) at 90 

days but there were no other statistically significant secondary outcome differences. 

 

Although more patients in the intervention arm were treated in a stroke unit, this was 

adjusted for in the analysis. Similarly, there was substantial missing data for both 

groups, but this was also addressed in the statistical methods. Sensitivity analysis also 

increased confidence in the overall results. The authors reported the delivery of the 

intervention remotely was a strength of the study and could potentially be used during 

the COVID-19 pandemic. The pandemic resulted in delayed stroke presentations (and a 

reduced number of presentations overall),175 with substantial restructures to health care 

systems. Consequently, the findings from this individual RCT may not be generalisable 

to a markedly different pandemic stroke population and health service. 
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The multicomponent intervention used in the T3 (Triage, Treatment in the emergency 

department, and prompt Transfer to an acute stroke unit) Trial (26 hospitals, n=2242 

patients) included: (1) workshops to identify barriers and solutions; (2) face-to-face, 

online, and written education; (3) national and local clinical opinion leaders and 

champions; and (4) email, telephone, and site visit follow-up. The investigators had 

previously demonstrated the effectiveness of this same multi-faceted intervention in the 

landmark QASC Trial to support implementation of nurse-led multidisciplinary clinical 

protocols to manage fever, hyperglycaemia, and swallow (dysphagia) in stroke units. 

The seminal QASC Trial consisting of 19 hospitals (n=10 intervention, n=9 control; 

1696 patients), compared the effects of a multi-faceted intervention to the control group 

who received an abridged version of existing national stroke clinical guidelines only. 

Regardless of stroke severity, the intervention group were reported to be significantly 

�O�H�V�V���O�L�N�H�O�\���W�R���E�H���G�H�D�G���R�U���G�H�S�H�Q�G�H�Q�W�����P�5�6���•�������D�W���������G�D�\�V���W�K�D�Q��the control group 

(�D�G�M�X�V�W�H�G���D�E�V�R�O�X�W�H���G�L�I�I�H�U�H�Q�F�H���������������>���������&�,��������-���������@�������7�K�H�\���D�O�V�R���K�D�G��improved Short 

Form Survey (SF-36) mean physical component summary scores (adjusted absolute 

�G�L�I�I�H�U�H�Q�F�H�����������>���������&�,��������-�������@�� and improved processes of care (reduced mean 

temperature and mean blood glucose).31 

 

In the T3 Trial, fever, hyperglycaemia and swallow complications after stroke were 

targeted again, but this time in emergency department settings. In addition to these, they 

also targeted stroke clinical practice guidelines specific to Triage (recommendation for 

Australasian Triage Scale category 1 or 2); Treatment (improve screening for 

thrombolysis and subsequent treatment rates) and Transfer (prompt <4 hours stroke unit 

admission). 
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The primary outcome of death or dependency (mRS �V�F�R�U�H���R�I���•�������D�W���������G�D�\�V���Z�D�V���Q�R�W��

significant for the intervention group when compared to the control group. This was 

also true for the secondary outcomes and emergency department quality of care 

outcomes. The authors noted that thrombolysis rates were high in both groups, even 

higher than the nation’s average at the time of publication. Similar to other studies that 

have reported difficulty achieving practice change in the very busy and challenging 

emergency department environment61,62,164 with many competing interests, it was noted 

that stroke patients may not be seen as a high priority for clinicians in this setting. 

Improving adherence to stroke clinical practice guidelines in this setting requires 

careful consideration. 

 

2.10.9 Effect of nurse led FeSS care bundle on adherence to specific stroke clinical practice 

guideline 

 

Similar to the QASC trial, a nurse-led care bundle to manage fever, sugar 

(hyperglycaemia) and swallowing was evaluated in a small single centre individual 

RCT in India (n=52 patients in each arm). However, in the QASC trial the bundled care 

protocols were part of a multi-faceted intervention that included several evidence-based 

implementation strategies as noted in section 2.10.8. In this trial the care bundle was 

portrayed as the singular intervention with minor adaptations to the protocols used in 

the QASC Trial. The FeSS bundle included 4hrly temperature and blood glucose level 

(BGL) monitoring for the first 72 hours. If a temperature >37.5C was detected, 

paracetamol was to be administered within the hour and the patient monitored 2hrly 

with the physician alerted if the fever persisted. If a BGL greater than 11mmol/L was 

detected, sliding scale insulin was to be administered within one hour, and the 

physician was to be notified. Swallow screening was to be performed within 24 hours 
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of admission or before the first meal. If the patient failed the swallow screen, the 

physician was to be notified for subsequent speech pathologist assessment. 

 

The control group received usual care: temperature monitoring once per shift (and as 

required), BGL measured in the emergency department then as directed by the 

physician. Oral intake was to commence after receiving instructions from the treating 

physician. Nurse champions were trained in use of the FeSS Protocol and data 

abstraction, and guidelines were displayed in the stroke wards. The primary outcomes 

were of mortality, disability (Barthel Index) and functional dependency (mRS) 

collected at 90 days. There were no statistically significant differences between the 

intervention and control groups for disability or functional dependency. However, a 

significant reduction in mortality was reported for the intervention group (RR 2.143 

(95% CI 0.953-4.820). 

 

As discussed in the quality assessment and risk of bias section, more information is 

required from the authors of this study in relation to several key areas. In particular, 

clarification is required regarding the 220/334 patients screened that did not meet 

inclusion criteria. As one criterion was language based this would introduce selection 

bias before randomisation. Additionally, the large number of intracerebral 

haemorrhagic (ICH) stroke types (50%) means the sample for this study may not be 

comparable to other stroke populations (typically 11-22%). Evidence suggests that ICH 

patients may require longer evaluation periods to obtain more precise information about 

their long-term recovery. Therefore, using a 90 day endpoint to assess disability and 

functional dependency may be too early for this stroke sub-type.176 
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The setting for this study was also unclear, in one section it was described as ‘the stroke 

care unit’ while in another section the setting was referred to as ‘respective stroke 

wards’. Further, in the table of baseline characteristics, Unit was listed as 

Emergency/Intensive Care Unit and Ward. A total of n=8/104 patients were allocated to 

the ward. There was also no data included in the table for treatment and monitoring 

variables. Although the authors described in the text that more intervention patients 

required insulin and paracetamol, there were no data available to confirm that they 

received this within the hour. In the discussion section, additional results were 

discussed, without a corresponding table reference to corroborate these findings. 

 

When considering the reported findings of this study against the review aims of interventions 

that improve adherence to stroke clinical practice guidelines, this study provides weak 

evidence. There is insufficient information on the study design and methods making it 

difficult to replicate and highly susceptible to bias, thereby undermining confidence in the 

study findings. More importantly, without a more detailed results section, it is unclear if there 

was an improvement in adherence to the guidelines specific to fever, hyperglycaemia and 

dysphagia management after stroke in adult patients. 

 

2.11  Discussion 

 

The narrative synthesis of the body of evidence identified in this review incorporated 

the use of several recommended strategies139 to analyse and draw conclusions when 

evaluating interventions that improve adherence to stroke clinical practice guidelines. 

These included tabulation for the evidence table (Table 1), grouped by the intervention 

(Box 1) and a textual description in the previous sections of this chapter (Section 

2.10.1-2.10.9). A concept map139 to identify similarities and/or differences and evaluate 

for potential relationships within and between the studies was used to visually translate 
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the data (Table 4). The next section discusses these key themes and overall assessment 

of the strength of the evidence available for drawing conclusions on the basis of this 

narrative synthesis.  
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This systematic-narrative hybrid review of interventions designed to improve clinician 

adherence to clinical practice guidelines, has highlighted the difficulties with 

determining the effectiveness of implementation studies under controlled trial 

conditions. Many of the included studies reported positive trends, or improved 

processes of care. However, these did not often translate to improved patient outcomes 

when assessed using clinical endpoints of death and disability. In the absence of 

stronger RCT evidence, several of the reviews included lower-level study designs 

which limits generalisability of the results and overall interpretation. Other issues 

highlighted in this review were the effect of time. The use of historical controls and the 

wide variation in study duration were noted as factors that could affect study outcomes. 

Additionally, the settings in which the studies were conducted had the potential to 

impact the uptake of clinician adherence to stroke clinical practice guidelines. 

 

The use of stroke care pathways was evaluated in one individual RCT151 and two 

systematic reviews (that included non-randomised observational studies in their 

analysis)141,143 The evaluation of this intervention, believed to promote organised, 

efficient, evidence-based multidisciplinary care was inconclusive based on the study 

outcomes examined in the reviews. However, the individual RCT reported both 

improved patient outcomes and adherence to evidence-based care processes.151 Improved 

access to stroke unit care was one of these evidence-based processes, so it is unclear if 

these findings are attributable to access to the stroke unit care setting or to use of the 

care pathway. 

 

The Code Stroke alert system for coordination of response to acute stroke patients 

across health services has had great success in recent years. This critical pathway has 

been able to demonstrate improvements in thrombolysis screening, treatment rates, time 
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to treatment and also time to stroke unit177-179 all of which have been proven to improve 

patient outcomes.11,180 However, these improvements as key findings were not 

demonstrated in RCT study designs. The Code Stroke care pathway did not meet the 

definition for inclusion in either of the systematic reviews, possibly because of the pre-

hospital focus or the requirement for the pathway to be used by multiple disciplines to 

meet criteria. Although the Code Stroke alert system and process is used by many 

hospitals, the shared care pathway for documentation may not be a requirement if the 

hospital specific code stroke process is followed. The success of this recognised Code 

Stroke type of care pathway to coordinate care though, has likely contributed to the 

widespread adoption of care pathways for in-hospital stroke management despite the 

seemingly lack of RCTs as ‘strong evidence’ for their use. 

 

Contributing to the lack of ‘strong evidence’ for use of care pathways in stroke may be 

related to the choice of primary outcomes for this type of intervention. The use of 

clinical study end-points of death and disability to assess in-hospital care pathways may 

be incongruent with the overall purpose of these tools, which is the promotion of 

organised, efficient, evidence-based multidisciplinary care.158 Evaluating the overall 

purpose and efficiency of these pathways may be better achieved by assessing 

improvements in processes of care and the type or amount of evidence-based care 

provided, and can still be used as the primary outcomes in an RCT study design. 

 

Three of the included studies in the Kwan and Sandercock systematic review reported 

improved processes of care (CT scan<24 hours, aspirin<48 hours, medications on 

discharge)158,161,181 which is reflective of improvements in adherence to stroke clinical 

practice guidelines relative to these measures. However, all three studies were non-

randomised and therefore, considered to be ‘weak evidence’. Allen and Rixson141 also 

concluded that there was some evidence that care pathways contributed to patients 
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receiving timely clinical interventions and/or assessments. However, the authors were 

unsure if this was due to improved documentation.141 

 

Both of these reviews highlight the paucity of high-quality research evidence 

examining the effect of care pathways on clinician adherence to clinical practice 

guidelines. The findings from the individual RCT published after the two reviews 

highlighted further how the setting in which these care pathways are evaluated adds to 

the complexity of interpreting the value of their use. The ‘weak evidence’ for improved 

processes may be related to the choice of study outcomes and exacerbated by the mixed 

study designs. However, any improvement in performance even if considered weak 

evidence may have real clinical significance that shouldn’t be discounted on this basis. 

 

The systematic review findings on the equivocal effect of stroke quality collaboratives 

is of interest, as all of the included studies reported positive process outcomes. Findings 

from the four individual RCTs included in the analysis showed increased adherence to 

stroke clinical practice guidelines61,154,164,182 specific to: improved thrombolysis rates, 

early rehabilitation, deep vein thrombosis prophylaxis and improved dysphagia 

screening rates. Unfortunately, these findings did not translate to improved patient 

outcomes which was hypothesised to be as a result of the short-term nature of these 

collaboratives. Given that study duration varied from six to 48 months between the 

included studies, further research is needed to determine the time required for the 

intervention’s effect to become apparent. 

 

The Advanced Practice Nurses’ effect on adherence to stroke clinical practice guidelines did 

not improve short term patient outcomes but was able to shorten the time to diagnosis 

and assessment. With 1.9 million neurons lost every minute someone’s stroke is not 
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being treated,183the clinical importance of this finding should not be understated. The 

potential for brain salvage (by reducing time to treatment) and efficient use of limited 

hospital resources with expedited assessment and diagnosis of stroke may potentially 

have a cascading effect on detection and prevention of stroke sequalae (such as fever, 

hyperglycaemia and dysphagia). 

 

The review highlighted the lack of clarity and standardisation of the Advanced Practice 

Nurse role and provides evidence of how they contribute to stroke care. Whilst other 

studies have reported that achieving behaviour change in the ED is notoriously difficult 

to achieve,61,164 the role of the Advanced Practice Nurse as the boundary spanner across 

stroke and emergency services could potentially shift this paradigm. Commonly, the 

Advanced Practice Nurses reported being responsible for data collection and management, 

and the use of data to educate and communicate to drive improvements in hospital 

processes across departments. With the use of learning health systems to drive quality 

improvement in stroke increasingly being recognised in the literature,184 this role 

clarification further supports the Advanced Practice Nurse role in this process and the 

review recommendation for all hospitals to integrate this role in their teams. 

 

Simulation training designed to improve thrombolysis door to needle time was 

challenging to interpret with confidence due to the quality of the non-randomised 

studies included in the review. The lack of funding details provided could not be 

disregarded when simulation training is often provided by an external company to the 

hospital. This educational method is being used increasingly in undergraduate 

courses185,186 and time critical emergency scenarios.165,166 The benefits of its utility 

specifically for communication between multidisciplinary teams in non-emergency 

settings is yet to be evaluated. Although relevant to the review topic of improving 
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adherence to stroke clinical practice guidelines, the use of simulation training would 

only be pertinent for those processes of care that are time critical (e.g. stroke 

thrombolysis). 

 

The systematic review evaluating continuous versus intermittent physiological 

monitoring found significantly reduced endpoints of death and disability.142 

Furthermore, the review highlighted that the intensity or level of physiological 

monitoring may be a crucial element within stroke units contributing to positive patient 

outcomes. The intervention itself is associated with improved adherence to clinical 

practice guidelines. Specifically, those recommendations for the regular monitoring of 

physiological variables. The increased attention to any variance in these variables could 

be indicative of stroke sequelae allowing for early intervention and investigation. 

However, the quasi-experimental study on continuous physiological monitoring 

accounted for 77% of the sample size (n=354), with group allocation based on bed 

availability. This likely reflects resource limitations in many hospitals, as continuous 

monitoring is typically for critical care beds. An economic evaluation is needed to 

compare the cost of continuous monitoring with its health and social benefits. The 

small sample size also suggests further research is required with a larger, more 

representative population. 

 

As discussed earlier, seminal papers on audit and feedback95,96 were not included in this 

narrative synthesis of the literature as they did not meet the review inclusion criteria. 

However, their substantial contribution to the body of evidence as a strategy for 

clinician behaviour change, and overall findings raises more questions about the wide 

variation shown in the interquartile range despite the modest effect size. The Cochrane 

review on audit and feedback has recently been updated and published after the conduct 

of this systematic-narrative hybrid review. The results demonstrate a slightly larger 
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effect size with smaller interquartile range (6.2%; 95% CI 4.1 to 8.2) however, a 

substantial number of studies in this review reported unchanged or worsened 

outcomes.97 The cost of using this intervention to improve adherence to clinical practice 

guidelines would need to be considered carefully against the evidence for the expected 

effect size and the study setting and design. 

 

The equivocal findings in the well-known PRISMM audit and feedback trial149 included 

in this review that was specific to stroke, was thought to have been heavily influenced 

by secular trends at the time the study was conducted. This raises concerns regarding 

the use of historical controls for pre-intervention comparators. Also in this study, 

opinion leaders were used to deliver the feedback which is an intervention in itself. The 

control group also received audit and feedback in the form of a written report. Hence, it 

is unclear if the effect of audit and feedback was being evaluated in this study or the use 

of opinion leaders to deliver the feedback. 

 

Using a combination of strategies for improving stroke clinical guideline adherence is 

not uncommon as seen in the large international series of BRIDGE trials,150,187 and the 

20 year American Heart Association Get with the Guidelines stroke care quality 

improvement program.188 The American stroke program and registry is designed as a 

collaborative learning model to improve the quality of inpatient care and patient 

outcomes by addressing individual hospital system level factors. The program has 

reported some major success, particularly in the first five years with improving 

adherence to clinical practice guidelines that continues to grow in participating 

hospitals and maintenance of high levels of compliance.189 This success has been 

recognised in non-RCT settings190 with the focus on the clinical significance of 

implementing evidence-based care. The programs’ success has also been cited in the 

genesis of recent Australian national targets for stroke care.191 
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The individual RCTs147,150 and Cochrane systematic review145 that used multicomponent 

strategies to target generic stroke clinical practice findings included in this review, reported 

conflicting overall findings. This could be due to the use of different outcome measures for 

the a priori definitions of primary versus secondary outcomes. However, overall, any 

improvements in processes of care did not often translate into improved patient outcomes. 

Although the authors of some of the individual RCTs acknowledged their studies were 

underpowered for these measures, this finding is not unusual in studies of implementation 

strategies. In a recent review of 86 systematic reviews of strategies designed to implement 

evidence into practice,192 few studies were able to demonstrate clear evidence for an 

improvement in patient outcomes. More recently, a systematic review of 204 studies of 

implementation strategies on nursing practice (predominantly multi-component), reported 

favourable outcomes for those studies that were ineligible for meta-analysis.193 This 

incongruence in outcome measures was an additional contributor to the weak evidence 

reported in the Cochrane review145 as not all studies could be included in the meta-analysis. 

While some studies showed a non-statistically significant trend towards an increase in 

improvement in adherence to clinical practice guidelines, further examination in relation to 

clinical significance even if not statistically significant is required. 

 

Recent strong evidence from the wider QASC translational research program102 and 

another large RCT in an international stroke population,103 demonstrates an association 

between the number of evidence-based care processes patients receive in hospital and 

improved patient outcomes of death and disability.102,103 These findings are 

corroborated by the Australian Clinical Stroke Registry that have also reported the 

number of evidence-based care processes received in hospital, translate to longer-term 

survival and improved quality of life outcomes.104 Confirmation of this cumulative 
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effect of receiving evidence-based care processes must also be taken into consideration 

when assessing the evidence for outcomes of individual studies.  

 

The landmark QASC Trial, which used multifaceted quality improvement strategies to target 

FeSS stroke clinical practice guidelines, is one of the few studies to demonstrate an 

improvement in processes that translated to better patient outcomes.31 The other individual 

RCTs that used multifaceted quality improvement strategies to target specific stroke clinical 

practice guidelines reported the inability of the intervention to improve clinical guideline 

adherence may likely be due to problems with the study setting rather than the intervention. 

Although these studies were conducted in acute stroke populations, the setting for delivery 

and assessment of thrombolysis was predominantly in emergency departments. Research in 

this complex environment is problematic.61 Interventions that have been found to work in 

stroke units have not demonstrated similar effects in emergency departments or improved 

thrombolysis treatment rates.32 Some of the proposed reasons for this lack of successful 

uptake are that stroke represents less than 1% of clinical presentations to emergency 

departments and emergency department staff have high turn overs.32,39 Further research is 

required to investigate alternative approaches to improve stroke clinical guideline adherence 

in this setting. 

 

Deeper exploration on the influence of local context and settings is required to 

understand the wide variation in guideline adherence. Changing behaviour requires an 

understanding of the influences on behaviour in the context in which they occur.93 The 

positive secular trends reported by several studies in this review have been attributed to 

major health care campaigns at the time the studies were conducted. This raises the 

question of the necessity of further studies on quality improvement if these campaigns 

will eventually lead to improved care and how intervention effect may be related to 

study duration. Reviews of stroke public educational interventions have been 
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inconclusive due to divergent campaign methods, study designs and scarcity of long 

term-studies.194,195 An Australian study of a stroke public educational intervention 

reported an increase in ambulance dispatches over a ten year period following a 

multimedia educational intervention (particularly in the month immediately after the 

campaign).196 However, although the proportional increase was statistically significant, 

it was relatively small given the associated costs of producing these campaigns. 

 

In summary, this systematic-narrative hybrid review of interventions designed to improve 

clinician adherence to stroke clinical practice guidelines, has highlighted three key themes 

that underscore the major issue of determining the effectiveness of implementation studies. 

These consist of the trend for improved adherence to clinical practice guidelines that do not 

translate to clinical patient outcomes. Suggested reasons for this are the choice of study 

endpoints, study duration and the effect of time (e.g. secular trends), context (study setting) 

and the quality of included studies, with lower-level study designs limiting the generalisability 

of the results and overall interpretation. Overall, the recommendations based on the body of 

evidence (and strength of the evidence if reported in source documents) for interventions 

designed to improve clinician adherence to stroke clinical practice guidelines are: 

 

Care pathways: there is low to moderate evidence of improved adherence to stroke 

guidelines for the use of multidisciplinary care pathways. Their use is recommended if 

there is a recognised issue at baseline. 

 

Quality improvement collaboratives: the evidence was reported as equivocal for this 

intervention. However, the clinical benefit of the improvement in adherence to stroke 

clinical practice guidelines warrants consideration. 
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Advanced Practice Nurses: the improvement in timely acute stroke assessment is likely 

attributable to the role of Advanced Practice Nurses as boundary spanners across 

services and disciplines that include the emergency department. Their use is 

recommended given how given the findings from this review that relate to context and 

how difficult it is to change behaviour for stroke care in emergency departments. 

 

Simulation training: there is moderate evidence for improvement in time-critical 

therapies. Although the studies are non-randomized the positive outcomes supports its 

integration into clinical education and quality improvement initiatives. Further high-

quality randomized controlled trials are warranted to strengthen the evidence base. 

 

Continuous physiological monitoring: this intervention is recommended based on the 

positive primary outcome despite the low level evidence and high risk of bias related to 

the trial contributing most data to the primary outcome. 

 

Audit and feedback: despite the neutral trial results of the study included in this review 

this intervention has been researched extensively enough to warrant support for its use 

as an intervention that yields modest improvements in improving adherence to clinical 

practice guidelines. This strategy should be considered in alignment with available 

resources and recommendations for effective feedback. 

 

Multi-component interventions: multi-component interventions are likely to yield clinically 

significant improvements in care processes, even when not directly reflected in study 

endpoints. Their use requires careful consideration of contextual factors and the specific 

settings in which they are implemented. 



 FeSS Protocol Adherence (Kelly Coughlan)  Page 116 of 354 

Nurse-led care bundle: although the evidence included in this review was subject to a high 

risk of bias limiting its overall quality, the improvement in early mortality was significant. 

This strategy is recommended in view of existing evidence, despite low quality evidence 

analysed for this review. 

 

2.12 Conclusions 

 

This narrative synthesis of systematic reviews (of any study design) and individual RCTs of 

interventions designed to improve clinician adherence to stroke clinical practice guidelines 

has highlighted the difficulty getting evidence-based care into clinical practice. The 

overwhelming amount of lower-level evidence from observational studies on quality 

improvement interventions can be difficult to interpret with confidence. The inclusion of such 

studies in systematic reviews, due to the absence of stronger evidence, potentially contribute 

to the lack of clarity or definitive conclusions about interventions for improving clinician 

adherence to clinical practice guidelines. However, mounting evidence in relation to the 

benefits of the cumulative effect of receiving evidence-based processes of in-hospital care 

demands greater accountability from health care services. It is not acceptable for patients to 

receive care that is not evidence-based, and the variation in guideline adherence needs to be 

prioritised as an area for focused research efforts. 

 

The results of this systematic-narrative hybrid review have been used to refine the research 

questions for the additional studies that make up this thesis, which are specific to the use of 

evidence-based FeSS Protocols in Australian hospitals. The use of passive dissemination of 

stroke clinical practice guidelines specific to fever, hyperglycaemia and dysphagia 

management was evaluated in a pre-test/post-test quantitative study of national stroke audit 

data in Chapter 4 (Study Two). A related qualitative descriptive process evaluation of stroke 

clinician perspectives of factors that influence adherence to the FeSS Protocols is explored in 
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Chapter 5 (Study Three). Rationale and justification for use of these study designs within the 

context of an implementation science framework is presented in the following chapter 

(Chapter 3: Research methods and methodology). 
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CHAPTER 3   RESEARCH METHODS AND METHODOLOGY 

 

3.1 Overview 

 

The purpose of this chapter is to outline the methods and methodology of this thesis and to 

highlight the rationale behind the chosen research approach to meet the objectives of the 

doctoral research program. The overarching aim of this thesis is to evaluate and explore 

diffusion of the FeSS Protocols for stroke in Australian hospitals, after their inclusion as 

recommended care in the 2017 National Acute Stroke Guidelines. National stroke data and 

front-line clinician perspectives have been used to assess adherence and factors that influence 

sustainment of implementation strategies for the FeSS Protocols. Specifically, the research 

was designed to answer the following questions: 

1.  Has adherence to the FeSS Protocols in Australian hospitals improved since their 

inclusion as a recommendation in the 2017 Australian Clinical Guidelines for 

Stroke Management as evidenced by National Stroke audit results of 2019 and 

2021 when compared to National Stroke audit results of 2015 and 2017. 

2. Does previous participation in the QASC, QASCIP or T3 FeSS Intervention 

studies increase adherence to the FeSS Protocols? 

3. Does admission to a stroke unit rather than to a general medical ward increase 

adherence to the FeSS Protocols? 

4. What strategies or interventions have been used to implement the FeSS Protocols 

and how do these compare for hospitals that participated in the FeSS Intervention 

studies and those that did not? 
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5. What are the perceived individual and organisational factors that influence FeSS 

clinical practice guideline adherence in i) hospitals with consistently low FeSS 

adherence composite scores, ii) hospitals with consistently high FeSS adherence 

composite scores and iii) hospitals with variable FeSS adherence composite 

scores? 

6. Do the identified influential factors from hospitals with high, low and variable 

FeSS adherence composite scores map to factors from the Sustainability of 

Innovation Framework and how do these factors influence sustained use of the 

FeSS Protocols in Australian hospitals? 

 

This Chapter begins with a description and rationale for the philosophical stance and design 

framework of the studies. Also presented is the rationale and justification for the use of a 

systematic-narrative hybrid review, pre-test/post-test quantitative study and a qualitative 

descriptive process evaluation within the context of an implementation science framework. 

The alignment of the research with the chosen conceptual frameworks (Conceptual Model for 

Diffusions of Innovations in Health Service Delivery and Organisations,91 and the 

Sustainability of Innovation)197, used for the methodological approach to the qualitative 

descriptive process evaluation is also presented. Following this, an outline is provided 

regarding the research design specific to each study and the methods used for data analysis. 

Namely, multivariable mixed effects logistic regression for the quantitative pre-test/post-test 

study and inductive thematic analysis for the qualitative descriptive process evaluation study. 

The study settings and sampling techniques are discussed, along with details of the ethical 

considerations in the conduct of the research. The Chapter concludes with a summary of the 

strategies used to enhance the rigour of both studies. 
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3.2 Research philosophy: Critical realism 

 

After reviewing potential research philosophies relevant to the overarching thesis aim 

and research questions, critical realism was identified as the most suitable. This 

philosophy supports the use of diverse research methods to comprehensively 

understand complex research questions. Critical realists advocate for the use of 

methods as dictated by the nature of the research question and phenomenon under 

study.198 The research undertaken in this thesis consisted of the evaluation of a complex 

intervention which generated diverse research questions that required specific study 

designs to address these appropriately. The study designs comprised a systematic-

narrative hybrid review of the literature, a pre-test/post-test quantitative study of 

national stroke data and a qualitative descriptive process evaluation of interviews with 

stroke specialist clinicians. The integration of mixed methods of research when 

appraising the relevant literature, including quantitative methods (to evaluate use of the 

FeSS Protocols after a new guideline recommendation for their use), and qualitative 

methods (to evaluate clinician perspectives of factors that influence adherence and 

sustainability of the FeSS Protocols) is in alignment with the research paradigm 

underpinning this thesis. 

 

The origins of the relatively modern critical realism research paradigm were founded by 

the Indo-English philosopher Roy Bhaskar in the 1970s.199,200 This meta-theory 

(referring to broad perspectives or overarching theory of theories, specifically regarding 

the nature of reality)201 has since been developed further by other social theorists, 

namely Margaret Archer202 and Andrew Sayer,203 among others. Essentially, this 

research philosophy rejects the limitations of the more traditional positivism and 

constructionism paradigms but embraces the ontological position (view of reality)204 of 

realism and relative epistemological position (the study of knowledge)9 relevant to each 
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of these opposing philsophies.205 The positivist paradigm asserts that there is only one 

single reality to be understood, identified and measured.206 Positivism favours 

observable quantitative research, where research is designed using objective methods to 

test for scientific outcomes that can be measured and are generalisable.207 Critical 

realists accept the same realist ontological position of positivism and believe that reality 

is observable and exists independently of human knowledge. 

 

However, critical realism also acknowledges that for experiments or events to occur, it 

is the interaction of several factors coming together under the right circumstances to 

causally generate these events.208 These factors include agency (beliefs, attitudes, and 

personal meaning), and contextual or structural factors (social norms, culture, 

geography, and environment).208 This relative epistemological position on how 

knowledge is viewed aligns more with constructionism and interpretivism paradigms. 

Both of these philosophies share a view of reality as subjective. Constructionists 

maintain that knowledge is produced through interactions between people.204 

Interpretivist researchers see knowledge as socially constructed and created and attempt 

to understand meaning to a person or groups of people as motivation for their 

behaviour.204 These philosophies favour qualitative research that acknowledges 

findings will be more subjective as there can be multiple-constructed realities, and time 

and context can affect these, so findings are not always generalisable.207 A critical 

realist view of reality is broken into three stages: actual (events/actions that occur), the 

real (factors that cause these events), and the empirical (what is 

experienced/observed).208,209 A reductive reasoning process is then used to explain why 

these events occur.198 
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This reasoning process begins with both deductive (using prior theory to test 

hypotheses) and inductive methods (creation of inferences from the data) but then uses 

a reductive process to create inferences or theory about underlying causal mechanisms 

which explain the observed experiences.198,205 When evaluating complex interventions 

in health care, a critical realist approach to examining all the available evidence (using 

the most appropriate methods of quantitative or qualitative design), attempts to explain 

"what is useful to whom and why."210 

 

The focus when looking for explanations (causal mechanisms) is on what the individual 

(or collective) can achieve (agency) in the social context in which they are operating 

(structures), and the relationship between the two concepts is interdependent.205 In 

order to answer the overarching research question of this thesis, the outcome of 

adherence to the FeSS Protocols is the observable reality. To answer the additional 

research questions and gain a more comprehensive understanding of the variance in this 

observed reality (e.g. FeSS Protocol adherence levels between hospitals), an assessment 

of the interaction between structure and agency was undertaken. The following 

contextual factors likely to influence FeSS Protocol adherence were considered. An 

evaluation of ‘agency’ (such as the beliefs, attitudes and personal meaning of 

implementation of the FeSS Protocols to the individual) and wider structural constraints 

to this process (the hospital as the governing body of policy/resources; historical, 

cultural and social influences, and socio-economic factors [e.g. metropolitan compared 

to regional settings]) was undertaken. 
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3.3 Research studies and methods 

 

The study designs incorporated in this thesis comprised: a systematic-narrative hybrid review 

of the literature (on clinician adherence to stroke clinical practice guidelines); a pre-test/post-

test quantitative study of  

 adherence (using national stroke data), and a qualitative descriptive process evaluation of 

interviews with stroke specialist clinicians to understand FeSS Protocols adherence 

variability. 

 

The systematic-narrative hybrid literature review highlighted the paucity in high quality 

evidence for interventions that improve clinician adherence to clinical practice guidelines, and 

the need for future research specific to the influence of local context. Subsequent study 

designs in this thesis were developed in response to this evidence gap that were specific to the 

clinical practice guidelines for the use of the FeSS Protocols in acute stroke hospital settings. 

 

A combination of qualitative and quantitative research methods were used to address the 

overarching aim and research questions. The quantitative pre-test/post-test study design was 

used to evaluate the use of the FeSS Protocols for stroke in Australian hospitals. using 

national stroke data to answer the first three research questions: 

1. Has adherence to the FeSS Protocols in Australian hospitals improved since their 

inclusion as a recommendation in the 2017 Australian Clinical Guidelines for 

Stroke Management as evidenced by National Stroke audit results of 2019 and 

2021 when compared to National Stroke audit results of 2015 and 2017. 

2. Does previous participation in the QASC, QASCIP or T3 FeSS Intervention 

studies increase adherence to the FeSS Protocols? 
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3. Does admission to a stroke unit rather than to a general medical ward increase 

adherence to the FeSS Protocols? 

 

A more comprehensive understanding of these quantitative results was required to 

investigate factors that influenced clinicians’ sustained adherence to the clinical practice 

guideline for use of the FeSS Protocols in real-world settings. A qualitative descriptive 

process evaluation was undertaken using semi-structured interviews with expert clinicians 

(from organisations that contribute to data to national stroke audits) to answer the 

additional research questions pertinent to this thesis: 

4. What strategies or interventions have been used to implement the FeSS Protocols 

and how do these compare for hospitals that participated in the FeSS Intervention 

studies and those that did not? 

5. What are the perceived individual and organisational factors that influence FeSS 

clinical practice guideline adherence in i) hospitals with consistently low FeSS 

adherence composite scores, ii) hospitals with consistently high FeSS adherence 

composite scores and iii) hospitals with variable FeSS adherence composite 

scores? 

6. Do the identified influential factors from hospitals with high, low and variable 

FeSS adherence composite scores map to factors from the Sustainability of 

Innovation Framework and how do these factors influence sustained use of the 

FeSS Protocols in Australian hospitals? 
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3.3.1 Study One: Systematic-narrative hybrid  review of the literature 
 

Interventions designed to improve hospital clinician adherence to stroke clinical 

practice guidelines and those specific to fever, hyperglycaemia, and swallow 

management after stroke in adult patients. 

 

To understand the overall research aim within the broader context of the literature 

regarding clinician adherence to acute stroke clinical guidelines, the first study 

undertaken in this thesis was a systematic-narrative hybrid review and synthesis of 

the literature. The aim was to evaluate the evidence for behaviour change 

interventions designed to improve hospital clinician adherence to any stroke clinical 

practice guideline, and those specific to fever, hyperglycaemia, and dysphagia 

management after stroke in adult patients. 

 

To translate knowledge from evidence-based clinical practice guidelines into clinical practice, 

behaviour change at both the organisational level and from the individual is required. This is 

widely acknowledged as a very complex topic with interventions targeting behaviour change 

in health care under study for many years.99 This extensive research now includes hundreds of 

systematic reviews and two Cochrane Effective Practice and Organisation of Care (EPOC) 

overviews of systematic reviews.100,101 A systematic-narrative hybrid review method was 

selected as it allows for a comprehensive synthesis of both quantitative and qualitative 

findings.118 This approach is particularly suitable for complex topics like clinician behaviour 

change, where randomised controlled trials (RCTs) may not always capture the full scope of 

evidence. RCTs as primary studies provide the strongest levels of evidence and are most 

suited to meta-analysis in a systematic review.211 However, not all research questions can be 

answered with an RCT study design, especially those that relate to the complex topic of 

clinician behaviour change in health care settings.212 
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Systematic-narrative hybrid reviews are increasingly being used for expansive research 

topics as they offer the flexibility to include diverse study designs while maintaining 

methodological rigour.118,119 A systematic review typically uses pre-specified eligibility 

criteria and explicit methods to search and appraise the literature to answer a narrowly 

focused research question.120,121 Narrative reviews offer a wider scope that can be more 

comprehensive as this flexibility allows coverage of a wider range of issues within a 

given topic.121 However, the less explicit methods of a narrative review can introduce 

bias and are not generally considered to have the scientific rigour of a systematic 

review as the methods are often poorly defined.122 

 

Traditionally, systematic reviews combine the statistical results from separate RCTs to 

conduct a meta-analysis to synthesise their findings.120 A narrative synthesis of findings is 

also now very common with the inclusion of non-randomised study designs in almost half of 

all systematic reviews which may not be suitable for meta-analysis.135 The hybrid systematic-

narrative approach incorporates elements of a systematic review that relate to the transparent 

reporting and description of the methods used to define search criteria; combined with a 

narrative approach to the review that includes broader research questions and a narrative 

synthesis of the literature.118 

 

It was anticipated (based on the experience of the 15-year QASC Translational Research 

Program) that studies investigating adherence to fever, hyperglycaemia and swallowing 

management interventions in patients with stroke would be minimal, hence the search terms 

were broadened to include adherence to any stroke clinical practice guideline. Additionally, at 

the time of conducting the literature review, a search of the international prospective register 

of systematic reviews (PROSPERO) identified a Cochrane systematic review on a similar topic, 

namely i�Q�W�H�U�Y�H�Q�W�L�R�Q�V���I�R�U���W�K�H���X�S�W�D�N�H���R�I���H�Y�L�G�H�Q�F�H�(�E�D�V�H�G���U�H�F�R�P�P�H�Q�G�D�W�L�R�Q�V���L�Q���D�F�X�W�H���V�W�U�R�N�H��
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units.145 This systematic review included studies undertaken in stroke units only, with a meta-

analysis used to synthesise the evidence from randomised and cluster RCTs.145 

 

A broader review of the literature was undertaken for this thesis that included all acute hospital 

settings and was not restricted to stroke unit settings only. Although the seminal QASC Trial31 

(where the evidence was established for use of the FeSS Protocols) was conducted in stroke units, 

subsequent studies to implement the FeSS Protocols were not restricted to these settings.32,33,35 

Investigating their use outside of these speciality stroke units was expected to be a significant 

marker of diffusion and therefore, sustainability of this evidence-based practice in real-world 

settings. Evaluating the existing literature on interventions designed to improve hospital clinician 

adherence to stroke clinical practice guidelines outside of stroke units widened the scope and 

breadth of the literature review considerably. In view of this complex topic, a narrative review to 

synthesise and interpret the findings was considered to be the most suitable method. 

 

Systematic methods were used to conduct a pre-determined procedure for a comprehensive 

search, screen, and selection of relevant literature (as detailed in Chapter Two). Critical 

appraisal and reporting methods that were predominantly textual were used to analyse the 

findings from the literature.122 This approach to a systematic review is designed to provide a 

descriptive summary to represent the findings.139 

 

The review incorporated mixed methods of research (individual RCTs and systematic reviews 

of RCTs as well as before and after, pre-test/post-test, observational, interrupted time series, 

qualitative, retrospective comparative, and quasi-randomised open label control studies). The 

inclusion of these studies which employ diverse research designs, is consistent with the 

critical realist philosophy underpinning this thesis. This approach acknowledges that the 

choice of research methods is dependent on the question driving the research. In the mixed 
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method systematic reviews, the non-RCT studies can provide critical insights into how 

contextual factors interact and potentially influence outcomes. Their inclusion was also 

anticipated to enhance the aforementioned Cochrane systematic review findings that only 

included RCTs or cluster RCTs.145 

Review aim 

The aim was to undertake a systematic-narrative hybrid review and synthesis of 

behaviour change interventions designed to improve hospital clinician adherence to 

any stroke clinical practice guideline and those specific to fever, hyperglycaemia, 

and dysphagia management after stroke in adult patients. 

Study selection 

Chapter Two contains a more detailed report of the criteria for inclusion and exclusion 

of studies in this literature review. A summary of these are provided in the table below: 
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hyperglycaemia and swallowing management after stroke in adult patients were included in 

the review. 

 

The review question was defined using the Population, Intervention or exposure of 

interest, Comparator (if relevant) and study Outcomes (PICO)120 mnemonic commonly 

used for evidence-based health services. 

 

 Box 1. PICO for systematic-narrative hybrid review and synthesis of the literature 

 

The review was limited to a twenty-four year publication time period to capture 

literature prior to the time the first FeSS Intervention study was conducted (QASC Trial 

2005-2010) and during and after the other FeSS Intervention studies (QASCIP 2013-

2014, T3 Trial 2013-2016). This provided relevant context to other interventions in the 

same time period. A more detailed protocol that defined the search terms, and inclusion 

and exclusion criteria was developed with the supervisory team before commencing the 

review (Study One, Chapter Two). Consultation with the Australian Catholic 

University’s campus librarian was sought for peer review of the search strategy before 

finalising. The dates of the last search for each database, the period searched, and the 

number of records retrieved for each database searched were recorded, all searches 

saved, and alert systems created for updating the searches before submission of the 

final thesis chapter.214 

Population: clinicians (nursing, medical or allied health) 

Intervention or exposure of interest: stroke clinical practice guidelines 

Comparator: standard stroke care 

Outcome: adherence and/or compliance with stroke clinical practice 

guidelines 
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Data collection and analysis techniques 

The titles and abstracts of all publications identified in the electronic databases were 

assessed and screened by a single reviewer (KC, PhD candidate) for relevance and 

appropriateness to the review aim. The remaining records were examined and assessed 

further regarding their eligibility after applying the inclusion and exclusion criteria. 

Articles not meeting the criteria were excluded and full texts of the remaining 

publications meeting study selection criteria were collated and stored, and the details 

summarised in an evidence table. Although it is generally considered best practice to 

have two reviewers conduct this process,214 in some circumstances, the use of single 

reviewers is acceptable132 and has become increasingly common in rapid reviews.133 

Given the candidate’s (KC) clinical background and familiarity with the topic, the 

supervisory team deemed my level of experience to be adequate to conduct the review 

independently with weekly meetings to supervise my progress and discuss decisions 

where required to develop the evidence table. 

 

All individual RCTs were evaluated for risk of bias by a single reviewer (KC) in 

Covidence136 using the gold standard built-in Cochrane Risk of Bias (RoB) template.137 

By using this collaborative software, the supervisory team were able to review 

additional information to support the risk of bias judgement and adjudicate where 

required. The second version of A Measurement Tool to Assess Systematic Reviews 

(AMSTAR 2)135 was used to critically appraise systematic reviews that included 

randomised or non-randomised studies of health care interventions. This tool was 

chosen over the Risk Of Bias In Systematic reviews (ROBIS)215 given that two of the 

systematic reviews included in the narrative synthesis of the literature did not include 

meta-analysis which the ROBIS tool is more suited to.215 
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Given the considerable clinical and methodological heterogeneity in the included studies, a 

narrative synthesis of data was undertaken. Data from the systematic reviews were tabulated 

with a brief description of the included studies in an evidence table. Textual descriptions were 

then provided on the included study characteristics, findings, and discussion sections. 

Reviews of the same intervention were grouped where possible. Similarly, data from the 

included individual RCTs were also analysed using tabulation, textual descriptions and 

groupings where relevant.139 Additionally, to assist with overall narrative synthesis of the 

findings, a concept map was used to visually translate the data and guide analysis.139 This was 

achieved through identification of similarities and differences to evaluate for potential 

relationships within and between the studies to support overall conclusions. Recommended to 

convey both qualitative and quantitative results that include statistics and textual data, 

conceptually,216 this approach highlighted common themes and concepts between the studies 

relevant to the review topic (Table 4, Chapter Two). 

 

3.3.2. Study Two: A pre-test/post-test study examining adherence to a stroke clinical practice 

guideline for FeSS management post-stroke. 

 

More detailed information on this study is presented in Chapter Four along with the published 

manuscript. The aim was to compare adherence to the FeSS Protocols pre- and post- the 

inclusion of a new ‘Strong Recommendation’ for their use in the Australian Clinical 

Guidelines for Stroke Management. Additional objectives were to determine if changes in 

FeSS Protocol adherence varied based on hospital prior participation in any treatment arm of 

a FeSS Intervention study or receiving treatment in a stroke unit; and to compare adherence to 

individual FeSS indicators across FeSS Intervention studies. 

 

The quantitative study used a pre-test/post-test research design to analyse data from 

Australia’s stroke population at single points in time. This type of study does not randomly 
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assign participants but evaluates interventions by measuring outcomes before and after.217 An 

RCT in this population would not have been feasible or appropriate given the evidence for use 

of the FeSS Protocols was already established.31,45 Withholding treatment that has been 

proven to significantly improve patient outcomes would have been unethical, and an example 

of research waste that occurs when previous evidence is not taken into account and research is 

replicated.218 

 

In this study, the retrospective clinical data from hospitals that participated in four cycles of 

the biennial Stroke Foundation Acute Services Stroke audit (2015, 2017, 2019 and 2021) 

were used to evaluate national FeSS Protocol adherence during the in-hospital stay for 

patients admitted to Australian hospitals with a stroke diagnosis. The Stroke Foundation is a 

registered charity that drives quality improvement by developing and maintaining clinical 

guidelines and coordinating national audits.219 Established in 2007, the Stroke Foundation 

national audit program aims to measure hospitals’ adherence to evidence-based practice 

recommendations as outlined in the Clinical Guidelines for Stroke Management.220,221 The 

methods for this audit program have been published in detail.220,221 Briefly, the audits include 

completion of a self-reported organisational survey by hospital clinicians that evaluate 

hospital adherence to the National Acute Stroke Services Framework222,223 (e.g. in-hospital 

stroke services and processes such as access to computerized tomography (CT) scan, acute 

therapies and stroke unit care). A retrospective clinical audit of approximately 40 consecutive 

cases per hospital is completed biennially (acute stroke services alternate each year with 

rehabilitation services). The in-hospital care provided is measured against evidence-based 

Clinical Guidelines for Stroke Management;22 and the Australian Commission of Safety and 

Quality in Health Care’s Acute Stroke Clinical Care Standard66 using metadata online registry 

(METEOR)224 compliant standard care indicators as outlined in the National Stroke Data 

Dictionary.225 
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The audit periods are retrospective and reflect admissions from June of the previous year. For 

example, the 2017 National Acute Services audit reflects patients with a diagnosis of stroke 

admitted to hospital from 1st June 2016 onwards. Auditors are trained in data abstraction and 

data entry into the Australian Stroke Data Tool (AuSDaT) platform, with inter-rater reliability 

cases provided from each site.221 The AuSDaT is a national, online database platform that 

enables the standardised and systematic data collection for multiple stroke data collection 

programs.226,227 This Australia-wide audit of clinical practice in acute stroke hospital services 

is designed to promote quality improvements in stroke care. The results are fed back in a 

tailored report to hospitals for them to identify areas for improvement. 

 

The Australian Institute of Health and Welfare (AIHW) use unlinked hospital and 

deaths data to provide a national estimate of annual stroke events.228 Although the 

Stroke Foundation audits are voluntary, they report high participation rates (89% of 

acute admissions for stroke in Australian hospitals).219,223,228 This is comparable to 90% 

of admitted strokes in the United Kingdom’s mandatory stroke audit program.8 These 

figures confirm the representativeness of these data for assessing the quality of care in 

Australian hospitals for patients with acute stroke. Some hospitals use local databases 

and registries for quality monitoring. For example, hospitals are encouraged to 

contribute to the Safe Implementation of Treatments in Stroke (SITS) International 

Stroke Thrombolysis Register [ISTR])229 to monitor and compare acute stroke 

treatment outcomes. However, this data only covers a fraction of the Australian stroke 

population that are eligible for these treatments and participation is not manadatory. 

Similarly, local hospital databases lack a comparator and data variables may not be 

standardised to the National Stroke Data Dictionary225 which leaves them open to 

misinterpretation. 
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The Australian Stroke Clinical Registry (AuSCR) could one day be a suitable option as 

a comprehensive data source as they use the same standardised National Stroke Data 

Dictionary and the AuSDaT platform, however, their purpose is very different. The 

AuSCR is a Commonwealth led initiative in partnership with the Australian and 

State/Territory governments, together with the Australian Safety and Quality 

Commission and the Australian Institute of Health and Welfare (AIHW). The registry is 

designed to collect prospective, continuous stroke admission data, rather than the single 

point in time used for the cross-sectional design of the Stroke Foundation audits. As 

such, the variables collected have been rationalised to ease the burden of data collection 

for clinicians and this minimum dataset does not include FeSS variables. Just under half 

of the hospitals who participated in the 2021 Organisational Survey for the Stroke 

Foundation audit confirmed they were also collecting data in the AuSCR.230 At the time 

the study was conducted, these participation rates were not yet high enough for the 

AuSCR to be considered as an alternative data source for assessing the quality of care 

in Australian hospitals for patients with acute stroke. Only recently (July 2019) the 

FeSS variables were included as an optional dataset in this registry. In 2023 AuSCR 

reported that of the 65 hospitals that contributed data that year, 24 (37%) were electing 

to contribute data into the FeSS optional dataset231 which is pleasing as indicates the 

interest from clinicians. However, recently, the Australian Stroke Clinical Registry 

(AuSCR) was awarded a new three-year $1.5 million funding package under the 

Australian Government’s National Clinical Quality Registry Program.232 This funding 

is expected to enable national participation from all Australian stroke services allowing 

them to continuously contribute data and replace the biennial National Stroke cross-

sectional audits.233 The implications of this are discussed further in Chapter Six 

(Discussion and Conclusion). 
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Sample 

To be eligible for inclusion in this study, hospitals had to have participated in at least 

one Stroke Foundation audit cycle from each cohort: pre-guideline inclusion (using 

pooled sample of 2015 and 2017 audit cycles) and post-guideline inclusion (using 

pooled sample of 2019 and 2021 audit cycles). Without this, they would not have had 

an appropriate comparator period to assess if there had been any change in adherence to 

the FeSS Protocols in their hospital during these time periods. As participation in the 

Stroke Foundation audits is voluntary and relies on in-kind contributions from 

clinicians to collect and enter the data,220 this accounts for variation in the number of 

participating sites each year. For example, the corresponding audit cycle conducted 

during the COVID pandemic did not only see a concerning decline in acute stroke 

presentations to hospitals but also a reduction in the number of resources allocated to 

the inpatient stroke population.234 If hospitals do not have capacity to allocate staff 

resources to participate in the audit cycle, with a lack of funding to support this 

voluntary exercise, then they cannot always commit to participation in this biennial 

event. However, for the audit cycles in this study, the number of participating hospitals 

was similar (2015: n=112, 2017: n=117, 2019: n= 112, 2021: n= 104). Even though 

participating hospitals were lower during the 2021 cycle which coincided with the 

COVID pandemic, the 104 hospitals that contributed n=3892 

 patient records would still be considered representative of the quality of care for the 

Australian stroke population at this time. 

 

In this study, there were 19 hospitals (700 patient records) excluded from the analysis 

as they had not completed an audit in at least one cycle from each cohort. Given the 

very large sample size of more than 7000 records in each time period (pre-guideline 
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inclusion 2015 and 2017 audit cycles) and (post-guideline inclusion 2019 and 2021) 

this was not expected to influence the outcomes. This number was also within the 

commonly used five percent parameter of ‘missing data’ which would limit any bias 

typically attributed to this.235-237 

Data collection and analysis techniques 

A condition of approval for the use of Stroke Foundation audit data was that it could 

only be accessed in the Monash Secure eResearch Platform (SeRP).238 This secure 

environment for sharing research data for collaboration and analysis is within the 

control and governance of the data custodian for the Stroke Foundation. A Monash 

virtual private network ‘Cisco anyConnect’ is required, there is no internet access 

available within the Safe Haven environment and a file in and file out approval process 

is used. Although the data were not identifiable at the patient level, they were 

identifiable by a hospital unique identifier. This was required to be able to match those 

hospitals that participated in previous FeSS Intervention studies. 

 

When calculating the a priori sample size for adherence to the FeSS Protocols pre-

guideline inclusion (using pooled sample of 2015 and 2017 audit cycles) and post-

guideline inclusion (pooled sample of 2019 and 2021 audit cycles), an estimate of 130 

hospitals with data entry of 40 stroke admissions for that cycle (n=5200 episodes of 

care) was used. Based on previous audit data of 90% adherence to the Fever Protocol 

(on the assumption that if a patient did not have a fever then they were treated as per 

FeSS Protocol),70 this would be able to detect a 1.6 percentage point change in the 

proportion of patients receiving overall adherence to treatment processes between any 

two audit cycles with a power of 0.8 and type I error of 0.05. That is, there would be an 

80% chance of detecting a real difference (power) while keeping the false positive rate 

at 5% (significance level). 



 FeSS Protocol Adherence (Kelly Coughlan)  Page 138 of 354 

 

Using this conservative estimate with the FeSS variable highest proportion of adherence 

instead of a FeSS variable with lower proportion of adherence (e.g. adherence to 

hyperglycaemia (Sugar) Protocols), facilitates the detection of a true difference, even if it is 

small. So even if the actual proportion in one group is at least 1.6 percentage points higher or 

lower we can be confident this estimate can identify a statistically significant difference. This 

is in keeping with the literature that a large sample size such as that used in this study, should 

be sufficient to obtain a standard Type I error as low as 0.05 or 0.01 and a power as high as 

0.8 or 0.9.239 

 

Additional benefits of having a large sample size enabled the use of logistic regression to be 

able to control for common confounders in this dataset. A confounder is a variable that can 

affect the outcome under study, so the results are ‘confounded ‘or influenced by this 

relationship.240 Ideally, best practice is to address any confounding at the study design stage 

by randomisation.241 As this was not an RCT, but a pre-test/post-test quantitative study, 

confounding was dealt with at the statistical analysis stage. A multi-variable model such as 

logistic regression is able to control for multiple confounders. The results can then be 

interpreted as an adjusted odds ratio because its value has been adjusted to control for other 

variables including confounders.240 

 

The benefits of a multivariable mixed effects logistic regression model is that it can be used to 

evaluate both the effect of individual variables on the outcome of interest as an odds ratio and 

to analyse the association of multiple variables (and confounders) simultaneously.242 In the 

multivariable mixed-effects logistic regression model for this study, the level as random 

intercept was defined as the hospital, and confounder variables that were adjusted for were: 

age, sex, treatment on a stroke unit, stroke type and stroke severity. These confounder variables 
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were selected because in stroke research, it is common to adjust for these vascular risk factors 

which can influence stroke outcomes.48 Interaction terms were also included in the model to 

assess if there was a relationship between the new guideline inclusion and previous participation 

in a FeSS Intervention study; and if there was a relationship between the new guideline inclusion 

and receiving treatment on a stroke unit. This analysis assists with determining that any increase 

in adherence following the guideline inclusion was consistent across hospitals, regardless of 

their prior involvement in FeSS Intervention studies or stroke unit status. 

 

Another reason for the choice of a multivariable mixed effects logistic regression model was 

because the primary outcome was binary. A composite score was derived as an overall 

process of care outcome that reflects adherence to all FeSS Protocol indicators as captured in 

the audit. Specifically, this summary measure is reported as the proportion of patients who 

received all six treatment elements of the FeSS Protocols among the eligible patients for these 

processes of care: prompt treatment of fever and/or hyperglycaemia; swallow screen or 

assessment before receiving oral food, fluids, or medication and, importantly, a swallow 

assessment if they failed a swallow screen. This measure of defect-free care has been used 

throughout the QASC Research Program,31-33,35,70 and to facilitate comparisons between the 

different studies. Criticisms of using a composite score is that often there are limited details in 

publications about how this score was derived.243 For complete transparency, the variables 

that made up the score were presented in textual and tabular format. Additionally, the 

individual components were also presented as a sub-analysis to compare outcomes over time 

and during the FeSS Intervention studies (Chapter Four). Although the individual components 

that make up the composite score are all related as care processes within the FeSS Protocols, 

the choice of these components was limited to use of the data that was readily at hand which 

is prone to ‘availability bias’.243 The composite score in the seminal QASC study was derived 

from nine variables related to FeSS management.31,33 These same variables were included in 
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the 2013 National Stroke audit (acute services) however, two of these variables were removed 

(monitoring variables for temperature and hyperglycaemia) in subsequent audit years. The 

removal of these and other audit variables at this time reduced data entry by 25%.244 This 

coincided with the launch of the AuSDaT platform for data collection in 2015, designed to 

further reduce the burden of data entry and time for data collection on clinicians.244 The 

remaining variables were purposively selected to be used as standard indicators that align 

with the Acute Stroke Services Framework and Clinical Standards70 and could be used in the 

future for spot audits (outside of the biennial acute services audit). However, this means that 

the true incidence of fever and hyperglycaemia can no longer be derived from the Stroke 

Foundation audit data as only the treatment of these complications is collected. This also 

impacts on the ability to compare overall composite scores between the studies and across the 

audit cycles before 2015. 

 

The use of a binary composite outcome can also emphasise the process of care the patient 

failed to receive, without acknowledging that they may have received all other components 

that make up this composite score. In this study, the composite score is comprised of four 

swallowing variables out of a total of the six. The bundled nature of the FeSS Protocols 

means that it is not possible to separate the processes of care to show one being more 

important than the other, as we do not have the evidence to do so. Given four of the six 

variables are specific to swallowing, the weighting of the individual processes of care could 

be perceived to be biased towards swallow management. However, three of the four 

swallowing variables are dependent on the first variable response to a formal swallow screen 

actually taking place, for swallow management then to be measured. For this reason, it was 

important to present the individual FeSS variable results and explore the findings further. 

Overall, the simplicity of the composite outcome measure provides a general overview of 

FeSS management for stroke patients that enables some comparison with previous work and 
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composite outcomes that have been used throughout the QASC Research Program while 

acknowledging the above-mentioned limitations of using composite scores. 

 

3.3.3 Study Three: Qualitative descriptive process evaluation using semi-structured interviews 

with purposively selected clinicians from hospitals with high, low and variable FeSS Protocol 

adherence 

 

The systematic-narrative hybrid review (Study One) of interventions designed to improve 

hospital clinician adherence to stroke clinical practice guidelines highlighted gaps in 

knowledge and in the quality of existing literature specific to this topic. Previous research 

undertaken in the wider QASC Research Program have also demonstrated a wide variation in 

guideline adherence amongst intervention sites participating in the same trial.31-33 In all three 

FeSS Intervention studies (QASC, QASCIP and T3), the influence of local context and setting 

on guideline compliance has been thought to contribute to these variations, and, as such has 

been identified as issues that warrant closer examination to better understand FeSS clinical 

practice guideline uptake variability.32,40,41,43 

 

The pre-test/post-test FeSS Adherence quantitative study (Study Two, Chapter Four) found 

some improvement in adherence to the FeSS Protocols following a new stroke clinical 

practice guideline and strong recommendation for their use. This improvement may have been 

augmented by participation in the national stroke audit cycles. All hospitals that contribute 

data to the biennial audit cycles receive external feedback as site-specific reports and 

hospitals are able to benchmark their performance against similar services across Australia.221 

Hence, a qualitative descriptive process evaluation study (Study Three) of hospitals that 

contributed audit data in the related quantitative study from 2015-2021 was conducted to 

identify other clinician and hospital-level factors that influence adherence to FeSS clinical 

practice guidelines (in addition to national audit and feedback cycles). The purpose of this 
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study was to build upon the findings of the previous studies in this thesis by exploring 

individual and organisational factors that influenced adherence and sustainability of the FeSS 

Protocols in Australian hospitals. In alignment with other evaluations of evidence-based 

interventions in health care, the benefits of a qualitative research design for a process 

evaluation study are the ability to collect data on potential determinants of sustainability (e.g., 

context) and participants’ perspectives however, this design cannot solely measure 

mechanisms and outcomes of sustainability.89 Conversely, this is also true with the limitations 

of the quantitative pre-test/post-test study design that was able to provide a measure of 

sustainability outcomes over time, but no data on sustainability determinants outside of audit 

variables or critical end-user insights. The inclusion of this third and final study facilitated a 

more comprehensive understanding of the research already conducted and addressed the 

remaining research questions relevant to the research program. 

 

Understanding how organisational factors can impact evidence-based practice was 

highlighted as a priority topic for implementation science over a decade ago.90 Some of the 

most commonly reported factors that influence implementation of evidence-based practice in 

healthcare settings consist of: organisational culture; leadership; networks and 

communication; resources; evaluation, monitoring and feedback; and champions.245 

Understanding the inter-reaction and relationships between these factors is recommended. 

 

Pre-intervention barriers and facilitators related to implementation have been explored 

previously in each of the FeSS Intervention studies.40-43 Cumulatively and over time, these 

findings have informed each subsequent study in the upscale and spread of the QASC 

translational research program.33,35 Whilst some similarities were found between the FeSS 

Intervention studies, the importance of close examination of barriers and facilitators specific 

to local settings and context is essential to explaining how or why certain outcomes have been 
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achieved.246 Understanding how these clinician and hospital-level barriers and enablers evolve 

over time has the potential to provide further insights given that many of the pre-intervention 

barriers can be perceived rather than actual, as highlighted in a study from the QASC Trial 

were most barriers were overcome by trial completion.43 

 

Process evaluations undertaken after the T3 Trial39 and international translation of the FeSS 

Protocols in the QASC Europe project38 identified readiness to change, role delineation, 

shared goals and team engagement as key factors influencing uptake of the FeSS Protocols. 

The importance of champions, as well as adaptability and communication to manage 

complexities were also highlighted. Evaluation of longer-term factors that hinder or facilitate 

implementation of the FeSS Protocols outside of clinical trial settings, warrant further 

consideration to strengthen understanding of adherence to clinical practice guidelines and the 

maintenance of implementation strategies over time. Equally, analysis of these same factors 

for those hospitals that did not participate in any of the FeSS Intervention studies will 

strengthen understanding of the spread of innovation by diffusion and dissemination longer-

term. Analysis of FeSS Protocol adherence rates and implementation strategies (if any) from 

hospitals that have not had the exposure and external support that comes with participating in 

a clinical study is a novel study of the diffusion of evidence (or not) over time. 

 

Process evaluations are an important aspect of implementation research, to understand the 

intervention process and factors associated with effective knowledge translation in a 

particular context.247 Commonly, process evaluations are conducted alongside clinical 

trials,248 in the evaluation of large scale quality improvement projects,249 the embedding and 

integration of clinical practice guidelines250,251 and in the scale-up of complex health 

interventions.252 Now considered best practice to be undertaken alongside or soon after 

clinical trials, process evaluations typically focus on fidelity and quality of implementation, 
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clarification of causal mechanisms and identification of contextual factors associated with 

variation in outcomes.248 Evaluating how the intervention works, and how it interacts with the 

context in which it is implemented, contribution to system change, and how this evidence can 

be used to support decision making in the real world are now also recommended.253 

 

Process evaluations after efforts to scale up health care innovations are less common. After 

establishing efficacy of the FeSS Protocols (2011),31 scale up of the FeSS Protocols included 

translational research (2013-2016),33 inclusion in national guidelines (2017)22 and monitoring 

via biennial national stroke audits(2013 onwards).70 To understand the quantitative study of 

FeSS Protocol adherence and uptake after the introduction of a new clinical practice 

guideline, a more comprehensive study design was required to further evaluate the important 

contextual individual and organisational factors identified by clinicians to have influenced 

uptake and sustainability of their use. A qualitative descriptive process evaluation study 

design (Study Three) using in-depth, individual semi-structured interviews, was undertaken to 

examine clinicians’ perspectives of individual and organisational factors that influenced 

adherence and sustainability of the FeSS Protocols. 

 

Semi-structured interviews generally begin with a predetermined set of open-ended questions, 

with other questions that then emerge from this dialogue.254 When undertaken individually, 

this eliminates the potential barrier of speaking in a more public focus group interview 

setting, enabling the researcher an opportunity to explore data further. The study was 

designed so neither the participant or the hospital would be identifiable when reporting the 

results. Given the confidential nature of the topic and study design, a focus group setting with 

participants from different hospitals would not have been appropriate. Rapport needs to be 

established quickly to gain trust and respect for the interviewee and the information he or she 

shares.254 Therefore, clarification at the start of the interview regarding confidentiality, and 
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how the data would be deidentified before analysis was provided to establish this rapport. 

Any perceived bias associated with the interviewer (KC PhD candidate) being a researcher 

attached to the QASC Research Program was potentially offset with an ‘introduction of self 

as a registered nurse also’ as a strategy to limit this perception. 

Theoretical Frameworks 

A theoretical underpinning is recommended best practice for interventional studies of 

behaviour change.255 The interview schedule was informed by the Conceptual Model for 

Considering the Determinants of Diffusion, Dissemination, 91and Implementation of 

Innovations in Health Service Delivery and Organisations.91 This framework was used to 

guide classification of the type of factors (otherwise known as barriers and facilitators) 

perceived to influence implementation outcomes. Understanding these influential factors on 

implementation of evidence-based care at various levels is an essential first step to facilitate 

the desired change with subsequent implementation success.74 

 

It was anticipated that there would be some hospitals that may not have engaged in any active 

implementation strategies to introduce the FeSS Protocols and/or did not participate in any of 

the FeSS Intervention studies. In addition to determinants of implementation, this framework 

also includes determinants of dissemination and diffusion (passive spread) of innovation in 

health service. 91 This was especially relevant to hospitals that had not implemented any active 

implementation strategies for use of the FeSS Protocols. The Conceptual Model for Diffusions 

of Innovations in Health Service Delivery and Organisations was designed specifically for the 

health care sector and has been used in other health service implementation research to 

explore the factors influencing adherence to evidence-based practice and in analysis of 

diffusion in health care settings.256 

 



 FeSS Protocol Adherence (Kelly Coughlan)  Page 146 of 354 

The Normalisation Process Theory (NPT)257 and the Consolidated Framework for 

Implementation Research (CFIR)162 were also considered as alternative theoretical 

frameworks however, the NPT focus on the routine embedding of innovations may not 

address the early diffusion and dissemination phases as comprehensively as the conceptual 

model that delineates these stages. Similarly, the CFIR primarily focuses on the process of 

implementation which may not be relevant for those hospitals that have not participated in 

any of the FeSS Intervention studies or identified any formal implementation efforts. Under 

these circumstances the process of diffusion (or not) in this instance, of the evidence-based 

clinical practice guideline for the use of the FeSS Protocols were especially pertinent to probe. 

 

The Sustainability of Innovation Framework197 was also used to guide the interview schedule 

and for data analysis of concepts specific to sustainability. This framework is one of the eight 

recommended models, theories or frameworks to evaluate and interpret concepts of 

sustainability of evidence-based practices within acute care contexts.258 It was developed after 

an integrative review of the literature on sustainability of health service innovation that then 

also integrated the concepts of the Conceptual Model for Diffusions of Innovations in Health 

Service Delivery and Organisations91 and the Dynamic Sustainability Framework.114 The 

methodological uplift of using the Sustainability framework and the frameworks it was 

grounded in, enabled the development of a comprehensive interview schedule that probed 

participants in relation to the concepts of diffusion, dissemination and implementation. The 

data could then be analysed in accordance with the factors from the Sustainability 

Framework. This allowed a comparative analysis of responses based on FeSS Protocol 

adherence level and other stratification criteria. This in-depth evaluation of clinical practice 

guideline adherence and sustainability over a substantial timeline may inform future 

implementation strategies for evidence translation (See Chapter Five: Study Three for further 

detail). 
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Sample 

Identification and analysis of individual and organisational factors that influence FeSS 

Protocol adherence, based on a hospitals’ FeSS adherence performance ranking, is an 

efficient way to identify organisational variation and target the evidence-practice gap.259 

Hospitals that participated in the National Acute Stroke Services audit in 2015, 2017, 2019 or 

2021 were stratified to high, low or variable performance based on their mean FeSS 

adherence composite score (derived for each audit cycle in Study Two). Hospitals were 

ranked from highest to lowest adherence according to the overall mean FeSS composite score 

for each audit year (2015, 2017, 2019, 2021). Hospitals were then stratified into consistently 

high adherence ���•������ above the overall mean FeSS composite score for three or more audit 

cycles); consistently low adherence ���•������ below the overall mean FeSS composite score for 

three or more audit cycles) and variable adherence (one or more audit cycles in the low 

adherence threshold and one or more audit cycles in the high adherence threshold). The 

hospitals were then stratified by i) previous participation in any of the FeSS Intervention 

studies,31,33 and ii) according to region (state) and remoteness (Area based on the 

Accessibility and Remoteness Index of Australia [ARIA+].260 The use of remoteness was a 

proxy for stroke units, as access to these is markedly lower in regional and remote areas 

compared to major city hospitals.10 Additionally, the QASC and QASCIP FeSS Intervention 

studies were conducted in one Australian state only. Purposeful selection from various 

Australian states and territories and the additional strata was to ensure representation of a 

broad range of hospitals to comprehensively explore any differences in factors identified for 

sustainability. (Figure 1) 
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reports. In most circumstances this data collection role is performed by the Stroke 

Coordinator in those organisations. Although the title for this role varies greatly,262 the typical 

Stroke Coordinator role is a specialist position (usually nursing), with several years’ 

experience of directing or providing acute care for stroke patients.262 These senior nursing 

clinicians were considered the most likely personnel to be directly involved in implementing 

new guidelines, and sufficiently knowledgeable regarding factors that may influence 

sustainment of these strategies after initial implementation. As the FeSS Protocols are 

designed to be nurse-initiated, Stroke Coordinators (or equivalent stroke clinician leader) 

were targeted from each of the nine hospitals. If there was no Stroke Coordinator (or 

equivalent stroke clinician leader), participation from the Nurse Unit Manager of the stroke 

unit or stroke service was sought. New employees of the hospital (less than six months) were 

considered unlikely to be sufficiently knowledgeable regarding the history of the spread of 

innovation (FeSS Protocols) in their organisation, so were excluded. 

 

The Stroke Coordinator (or equivalent stroke clinician leader) for each of the nine hospitals’ 

stroke unit or stroke service were invited via email to participate in semi-structured video-

conference virtual interviews. If there was no response to this invite, a follow-up email was 

sent two weeks later with phone follow-up a week after this. During the interviews with 

Stroke Coordinators (or equivalent), snow-ball sampling recruitment technique was used. 

This method of recruitment is where the researcher asks the participant to connect them to 

other persons as potential participants.263 We aimed to interview a minimum of one person 

per hospital but also asked participants during the interviews if they were able to identify one 

other stroke clinician (from any discipline) who was involved with the implementation of the 

FeSS Protocols within their hospital and could offer additional insights. Including this 

additional perspective on individual and organisational factors perceived to influence use of 

the FeSS Protocols from within the same organisation was anticipated to strengthen the 
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integrity of the data source and broaden the generalisability of any findings in relation to the 

hospital. 

 

Data collection 

Interviews 

Interviews were conducted and recorded via videoconference and teleconference (if the 

interviewee did not have access to video) using Microsoft Teams (version 

24033.811.2723.2546). Conducting these interviews virtually rather than in person is 

acknowledged as a limitation (in regard to shortened responses and context).264 However, the 

vast distance between hospitals throughout Australia meant conducting the interviews in 

person was impractical. With no travel requirements, this virtual format was anticipated to 

increase the likelihood of participation. Interview recordings were downloaded, and 

transcriptions corrected and de-identified before analysis. The cost-saving of not having to 

pay and wait for professional transcription is a relatively new concept. Reviewing the 

transcripts within days of when the interview occurred afforded the opportunity to make any 

corrections and revisit the interview to consolidate early thoughts around analysis. In the 

event of any potential issues regarding reliability of the video and audio recordings, a backup 

transcription service was also used (Otter AI). This second transcription and recording was 

deleted as soon as the Microsoft Teams recording had been downloaded successfully and the 

transcription corrected and de-identified. A master participant list was created linking the 

codes to the participant details and stored separately from the interview data in accordance 

with standard practice. 

 

Secondary interviews from clinicians within the same hospital were undertaken using 

the same procedure however, these were not always available either due to staff 

attrition (previous Stroke Coordinator [or equivalent] was no longer working within the 
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organisation) or the interviewee was not able to recommend a second person for 

interview. In this process evaluation study, there were a total of fourteen out of fifteen 

possible interviews conducted. A secondary interview participant at one hospital did 

not respond despite several email and telephone prompts after an initial agreement to 

participate. 

 

Evidence from the literature suggests that a minimum of twelve interviews is sufficient to 

reflect a representative sample.265 Sample size was also guided by the concept of information 

power rather than a ‘data saturation’ point (where interviews continue until no new 

information is being discovered to answer the research question).266 In qualitative research 

information power can guide adequate sample size by considering the characteristics of the 

sample relevant to the study, potentially reducing the number of participants required.267 The 

model recommends five factors for consideration: study aim, sample specificity, use of 

established theory, quality of dialogue, and analysis strategy. Interaction between these 

factors will assist in determining an adequate sample. The use of purposive extreme sampling 

methods supported by established theory from two theoretical frameworks,91,197 was deemed 

to provide sufficient information power regarding recruitment numbers and dialogue quality 

for this qualitative descriptive process evaluation study.267 

 

Interview Schedule 

The interview schedule was developed in consultation with qualitative experts and 

supervisors from within the research team. Experience and familiarity with the interview 

process was obtained by testing these questions with the supervisory team. Specific feedback 

was sought on the interview technique, particularly prompts used to engage participants to 

elaborate on their first response answers and elicit further information and clarification of 

concepts presented by participants. 
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Semi-structured individual interview questions and prompts were guided by both the 

Conceptual Model for Diffusions of Innovations in Service Organizations91 and the 

Sustainability of Innovation Framework197. Questions were specific to the exploration 

of individual and organisational factors that may influence clinician adherence to FeSS 

stroke clinical practice guidelines. The domains from these frameworks were used in 

the design of questions to prompt participants regarding the targeted behaviours 

relevant to the FeSS Protocols and any perceived barriers and facilitators identified by 

the participants (Appendix B Interview schedule mapped to Theoretical frameworks). 

Details on intervention strategies used to implement the FeSS Protocols were also 

collected. The interview schedule differed slightly for those hospitals that had not 

actively used any implementation strategies as they were only able to hypothesise on 

potential individual and organisational factors that may have influenced 

implementation. (Appendix B: Part C Interview schedule mapped to Theoretical 

frameworks). 

 

Data analysis 

De-identified transcripts were imported into NVivo software (version 12) to manage and 

organise the data. Analysis was conducted using inductive thematic analysis, but acknowledge 

previous findings from the broader QASC Research Program and familiarity with the 

theoretical frameworks used to guide the interview schedule, are likely to have informally 

influenced a priori deductive categories for coding. However a formal coding template was 

not included in the study design. 

 

The coding process was conducted independently with close supervision and discussion 

with the supervisors. After becoming very familiar268 with the data transcripts from the 
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interviews, the first phase of analysis involved making sense of the data and using raw 

data to make some field notes (memos in NVivo). The text were then assigned 

descriptive code labels or terms.269 This first level of conventional coding effectively 

summarised sections of data into codes which after reviewing for any overlap were 

collapsed into a smaller number.269 The second level of coding consisted of interpreting 

this smaller number as categories and analysing for patterns and/or if any relationships 

existed between the coded categories and if this context generated any themes.269-271 

The resulting themes and sub-themes were then mapped to factors from the 

Sustainability of Innovation Framework197 and the context considered in alignment 

with the research questions. Findings were compared and contrasted by FeSS Protocol 

adherence groups (consistently high, versus consistently low and variable). Previous 

participation in a FeSS Intervention study and geographical location were additional 

strata for consideration in the analysis. The themes (and sub-themes) are presented as 

the major findings of the study, with the data from multiple sources assigned to these 

categories then used as evidence for the theme.269 

Strategies for scientific rigour 

In addition to the pre-defined methods outlined in each study protocol some additional 

strategies were implemented to enhance the credibility of the findings under the headings 

below as recommended in the literature on this topic.272,273 

 

Trustworthiness: Recognition of the researchers’ bias (both as an existing staff 

member within the wider QASC Research Program and as a stroke nurse clinician) was 

acknowledged and incorporated into the study design and how to approach interviews 

and analysis. Regular supervisor meetings allowed for these to be regularly reviewed. 

The transcripts were corrected in the qualitative study within a few days of the 

interview alongside revision of the video-conference recordings. This enabled accurate 
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data collection and promoted familiarity with the content. The transcripts and 

recordings were both available to revisit as required during analysis. The use of 

participant direct quotes were utilised as much as possible as evidence to support 

representativeness of the study findings. 

 

Consistency/ Neutrality: The stages of data analysis for each study were presented to 

the supervisory team regularly and these documents have been preserved as an accurate 

record of this process (e.g. coding levels, relationship between categories, themes and 

sub-themes). Research expertise within the research team was able to be accessed 

outside of supervisory meetings as required. 

 

Applicability:  As much context as possible (without identifying participating sites) was 

provided within the study findings in the manuscript for publication to facilitate the 

transferability of these findings to similar settings and participants. 

 

3.4 Ethical considerations 

This thesis project adhered to the National Statement on Ethical Conduct in Human Research 

2007 (updated 2018),274 the National Statement on Ethical Conduct in Human Research 

(2023) and the guidelines developed in accordance with the National Health and Medical 

Research Council (NHMRC) Act 1992. Co-authored by the NHMRC, the Australian 

Research Council and Universities Australia; these guidelines were created to protect research 

participants and guide the shared responsibilities of the researcher, and those providing ethical 

review.275 Also, in line with the standards as set out in the certification process for the 

international Good Clinical Practice certification (Appendix C) all data related to this thesis 

project have been stored, managed and archived in accordance with these guidelines and the 

relevant Human Research Ethics Committee (HREC) approved protocols. 
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The systematic-narrative hybrid review (Study One, Chapter Two) in this research program 

did not require HREC review as it involved the use of secondary data from published studies 

for which approval had already been granted. The protocol for Study Two (Chapter Four) and 

Study Three (Chapter Five) were registered on the Australia New Zealand Clinical Trials 

Registry (ANZCTR). These studies had to meet specific criteria for content, quality and 

validity, accessibility, unique identification, technical capacity and administration to be 

accepted for registration in this international online registry (ACTRN 12623000445673) 

(Appendix D). 

 

Institutional HREC review and approval of the pre-test/post-test analysis of Stroke 

Foundation audit data for Study Two (Chapter Four) was obtained from the Australian 

Catholic University HREC (2021-297N) (Appendix E). External approvals from the Stroke 

Foundation and Monash University (35037) as the data custodians, were also obtained before 

access to the data were provided (Appendix F). Individual patient consent was not required 

for this study as the data were not identifiable at the individual level, with summary data only 

reported. 

 

The qualitative descriptive process evaluation Study Three (where the recruitment sample was 

derived from levels of adherence to the FeSS Protocols in Study Two) received institutional 

approval from St Vincents Hospital Sydney HREC (2023/ETH00446) as a low or negligible 

risk application (Appendix G). A separate site-specific application was reviewed and received 

research governance authorisation from this same institution where the research was 

conducted (2023/STE01065) (Appendix H). Although the data were de-identified before 

analysis and presentation of findings, individual participant consent was obtained for the in-

depth semi-structured interviews. HREC approved participant information and consent forms 
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were provided with the invite to participate. These documents confirmed that participation 

was voluntary, and the published results would not be identifiable by hospital or person. 

Participants were not informed of their hospitals’ FeSS Protocol adherence grouping however, 

they were aware of the purpose of the study. 

 

All data that relate to this thesis are held securely in password protected files networked to the 

Nursing Research Institute on a password protected computer accessible only to investigators 

listed on the project team with computers stored in a locked restricted access office. No 

identifiable information provided during interviews were linked to individual participants. 

Voice-recordings from the interviews were permanently deleted once a transcript of voice 

recordings had been corrected and finalised. The transcripts were non-identifiable with all 

identifiers removed before analysis. No identifiable data was published or released. All study 

materials will be archived for fifteen years following publication in line with institutional and 

NHMRC requirements then disposed of in a confidential manner. This will include shredding 

of any hard copy data files and erasing all computer files including transcription files. The 

privacy and confidentiality of participants and their data were maintained by ensuring that no 

re-identifiable data has been stored or held by the student or research team at the conclusion 

of data collection and analysis. Any re-identifiable data following analysis was permanently 

deleted and results of the study have been presented in such a way that an individual’s 

information cannot be identified. No individual participant data was reported. 

 

3.5 Summary 

 

This chapter provided an overview of the methodological approaches that informed the 

design and conduct of the systematic-narrative hybrid literature review, the pre-

test/post-test quantitative study and the qualitative descriptive process evaluation study. 

The underlying research philosophy of critical realism and the use of both quantitative 
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and qualitative methods were justified. The research aims and objectives of each study 

were accompanied by the methods designed to achieve these. For Study One 

(systematic-narrative hybrid literature review), methodological considerations were 

outlined to describe the development of the protocol, the type of literature review 

undertaken and the characteristics of the included studies. The relevant quality and risk 

of bias assessment tools and how the results were reported were also discussed. The 

methodological approach for the quantitative methods used in Study Two (pre-

test/post-test quantitative study) was rationalised based on available access to the 

population level data and its contextual appropriateness. The study sample and 

statistical analysis plan were also discussed. Justification for the use of a qualitative 

descriptive process evaluation design (Study Three) to enrich the findings of the 

preceding Studies One and Two was outlined. This was based on hospitals’ level of 

adherence to the FeSS Protocols across the Stroke Foundation’s national audit cycles. 

The conceptual frameworks guiding the design and analysis of the findings of Study 

Three and the broader thesis were also discussed. Finally, the ethical considerations 

relevant to this body of research were delineated. The next chapter reports on the 

findings of Study Two. 
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CHAPTER FOUR  STUDY TWO: PRE-TEST/POST-TEST EVALUATION OF 

THE USE OF FEVER, SUGAR AND SWALLOWING (FeSS) PROTOCOLS IN 

AUSTRALIAN HOSPITALS 

The findings from this study have been published and are presented as a manuscript in 

section 4.2 of this chapter. 

 

 

4.1 Overview 

The systematic-narrative hybrid review in Chapter Two highlighted the issues in 

improving clinician adherence to stroke clinical practice guidelines and the difficulty in 

translation of any improvements into clinical patient outcomes. Also highlighted in this 

review of the literature was that the QASC trial was one of the very few studies 

internationally to demonstrate reduced death and dependency using implementation 

science strategies to support the introduction of an evidence-based care bundle (FeSS 

Protocols).31 These results were fast tracked for publication in the Lancet and widely 

disseminated by the investigators locally and internationally (awarded the American 

Coughlan K, Purvis T, Kilkenny MF, et al. From ‘strong recommendation’ to 
practice: A pre-test post-test study examining adherence to stroke guidelines for 

fever, hyperglycaemia, and swallowing (FeSS) management post-stroke. 
International Journal of Nursing Studies Advances 2024; 7: 100248. 

(Available online 23 October 2024) 
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Heart Association Council on Cardiovascular and Stroke, Stroke Article of the Year 

2012).276 

 

Soon after, the QASC investigators partnered with the Australian New South Wales 

(NSW) Agency for Clinical Innovation, and 15 local health districts to conduct the 

QASC Implementation Project (QASCIP). This rapid state-wide translation of the FeSS 

Protocols into all 36 stroke services in NSW, resulted in significantly more patients 

receiving care according to the protocols.33 Collaboration with the Stroke Foundation 

was critical to the rapid statewide roll-out, which enabled the FeSS indicators to be 

incorporated into national stroke audits for the first time in 2013. Additional impact 

was demonstrated with changes to the NSW Health directive for fever management 

policy which enabled nurses to administer paracetamol to stroke patients with a 

temperature of �!���������ƒ�&���L�Q���O�L�Q�H���Z�L�W�K��the FeSS Protocols, previously not permissible 

until a patient’s �W�H�P�S�H�U�D�W�X�U�H���Z�D�V���!�����ƒ�&�� 

 

The QASCIP team were subsequently awarded the NSW Premiers award, and the FeSS 

Protocols and associated resources were made freely available for end-users on the QASC 

website.276 Further scale up and spread of the FeSS Protocols in emergency departments was 

evaluated in the Triage, Treatment and Transfer (T3) cluster RCT (2013-2016). However, 

uptake by clinicians was limited resulting in neutral trial results. 

 

Despite these concerted efforts to translate evidence into practice, a significant 

evidence-practice gap remained when adherence was evaluated nationally four years 

later.70 Fever, hyperglycaemia and swallow management were shown to be sub-optimal 

with only 41% of patients receiving all FeSS processes in 2017, and over half of those 
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with fever and three in five with hyperglycaemia did not receive timely paracetamol 

and insulin, respectively.70 

 

In 2017, a ‘Strong Recommendation’ for use of the FeSS Protocols was included in the 

Australian Clinical Guidelines for Stroke Management, namely: ‘All acute stroke 

services should implement standardised protocols to manage fever, glucose and 

swallowing difficulties in stroke patients (Middleton et al. 2011)’.22 Swallow processes 

of care have been included in the clinical guidelines since 2007; however this was the 

first time recommendations related to fever and hyperglycaemia protocols were 

included.22 Consequently, there was a need to further assess protocol adherence beyond 

2017 and the impact of the new guideline recommendations on reducing the evidence-

practice gap using the National Acute Stroke Services audit data. 

 

Outside of the FeSS Intervention studies (QASC, QASCIP and T3) there has been no 

systematic implementation of the FeSS Protocols across Australia. Any changes in 

practice would likely be due to passive dissemination, associated with the new 

guideline recommendation and the national acute stroke services passive audit and 

feedback cycles conducted every second year. 

 

The purpose of this study was to evaluate adherence to the FeSS Protocols in Australian 

hospitals pre-and post-inclusion of this new strong recommendation in the clinical 

guidelines. Additionally, the study aimed to determine if adherence varied with prior 

participation in one of the FeSS Intervention studies (QASC, QASCIP or T3), or 

receiving treatment in a stroke unit. Given the considerable amount of time since the 

seminal QASC trial results were published, we also planned to compare this study’s 

findings with those from the FeSS Intervention studies conducted over the 15-year 
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history of the wider research program. This substantial timeline also presented an 

opportunity to evaluate adherence to the FeSS Protocols in Australian hospitals at 

defined points in time as a measure of sustainability, an aspect directly aligned with the 

overarching aim of the thesis. These indicators of successful implementation and long-

term integration of FeSS Protocols into routine stroke care provided valuable insight 

into the extent to which they have been embedded following their inclusion as 

recommended care in the 2017 National Acute Stroke Guidelines. 

 

The findings of this study have been published and are presented in the following 

section. The version submitted to the journal is presented below as the final version 

accepted for publication. The pages have been renumbered for the thesis, but the 

manuscript is otherwise unchanged. Supplementary tables in the online version of the 

published paper are also provided. The published manuscript is provided as an 

appendix in the format that it appears online (Appendix I) 
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4.2 Publication: From ‘strong recommendation’ to practice: A pre-test post-test study 

examining adherence to stroke guidelines for fever, hyperglycaemia, and swallowing (FeSS) 

management post-stroke 
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ABSTRACT 

Background: 
 
The Quality in Acute Stroke Care (QASC) Trial demonstrated that assistance to implement 

protocols to manage Fever, hyperglycaemia (Sugar) and Swallowing (FeSS) post-stroke 

reduced death and disability. In 2017, a ‘Strong Recommendation’ for use of FeSS Protocols 

was included in the Australian Clinical Guidelines for Stroke Management. We aimed to: i) 

compare adherence to FeSS Protocols pre- and post-guideline inclusion; ii) determine if 

adherence varied with prior participation in a treatment arm of a FeSS Intervention study, or 

receiving treatment in a stroke unit; and compare findings with our previous studies. 

Methods: 
 
Pre-test post-test study using Australian acute stroke service audit data comparing 2015/2017 

(pre-guideline) versus 2019/2021 (post-guideline) adherence. Primary outcome was adherence 

to all six FeSS indicators (composite), with mixed-effects logistic regression adjusting for 

age, sex, stroke type and severity (ability to walk on admission), stroke unit care, hospital 

prior participation in a FeSS Intervention study, and correlation of outcomes within hospital. 

Additional analysis examined interaction effects. 

Results: 
 
Overall, 112 hospitals contributed data to �•�����R�Q�H Audit cycle for both periods 

(pre=7011, post=7195 cases); 42 hospitals had participated in any treatment arm of a 

FeSS Intervention study. Adherence to FeSS Protocols post-guideline increased (pre: 

composite measure 35% vs post: composite measure 40%, aOR:1.2 95%CI: 1.2, 1.3). 

Prior participation in a FeSS Intervention study (aOR:1.6, 95%CI: 1.2, 2.0) and stroke 

unit care (aOR 2.3, 95%CI: 2.0, 2.5) were independently associated with greater 

adherence to FeSS Protocols. There was no change in adherence over time based on 

prior participation in a FeSS Intervention study (p=0.93 interaction), or stroke unit care 

(p=0.07 interaction). 
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Conclusions: 
 
There is evidence of improved adherence to FeSS Protocols following a ‘strong 

recommendation’ for their use in the Australian stroke guidelines. Change in adherence 

was similar independent of hospital prior participation in a FeSS Intervention study, or 

stroke unit care. However, maintenance of higher pre-guideline adherence for hospitals 

prior participation in a FeSS Intervention study suggests that research participation can 

facilitate greater guideline adherence; and confirms superior care received in stroke 

units. Nevertheless, less than half of Australian patients are being cared for according to 

the FeSS Protocols, providing impetus for additional strategies to increase uptake. 

 

Trial registration: ACTRN 12623000445673. Registered 1 May 2023. 

 

Keywords: stroke, guidelines, implementation, fever, hyperglycaemia, swallow, 

sustainability 
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Contributions to the literature 

 

What is already known 

�x Inclusion in the national stroke clinical practice guidelines came several years after 

seminal trial results were published. 

�x Sustained practice change after clinical trial completion and efforts to upscale and 

disseminate results are rarely studied longer-term. 

 

What this paper adds  

�x The overall improved adherence to FeSS Protocols following their inclusion in the 

guidelines is likely influenced by multiple factors. 

�x Sustained adoption of clinical guidelines in Australian hospitals is further enhanced by 

specialist stroke unit care and participation in implementation studies where external 

support is provided. 

�x This evaluation of a complex health intervention at the population level will assist 

with future implementation and dissemination efforts to maximise national adoption of 

FeSS Protocols 
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BACKGROUND  

 

Facilitated implementation of a nurse-led intervention to manage Fever, 

hyperglycaemia (Sugar) and Swallowing (FeSS Protocols) in stroke units was shown to 

reduce death and disability (15.7% adjusted absolute difference) at 90 days post-stroke 

for patients in the cluster randomised Quality in Acute Stroke Care (QASC) Trial.31 

This effect was sustained, with over 20% of patients more likely to be alive four years 

following their stroke (absolute risk reduction 5%).45 Subsequent statewide scale-up of 

the protocols in the pre-test post-test Quality in Acute Stroke Care Implementation 

Project (QASCIP) during 2013-2014 demonstrated improvements in protocol 

adherence across New South Wales, Australia.33 The effectiveness of the FeSS 

Protocols in the emergency department setting in the Triage, Treatment, and Transfer 

(T3) cluster randomised Trial was later evaluated between 2013 and 2016. However, 

uptake by clinicians within emergency departments was poor with no differences found 

between treatment and control groups in process measures or patient outcomes.32 

In 2017, a ‘Strong Recommendation’ to support use of the FeSS Protocols was included 

in the Australian Clinical Guidelines for Stroke Management (hereafter referred to as 

the Stroke Guidelines) based on the QASC Trial results, namely: ‘All acute stroke 

services should implement standardised protocols to manage fever, glucose and 

swallowing difficulties in stroke patients (Middleton et al. 2011)’.22 Swallow processes 

of care have been included in the clinical guidelines since 2007; however this was the 

first time recommendations related to fever and hyperglycaemia protocols were 

included.22 

 

It is commonly cited that it takes 17 years on average for only 14% of new scientific 

discoveries to enter day-to-day clinical practice.73,277 Outside of the FeSS Intervention 
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studies (QASC, QASCIP and T3) that used multi-faceted implementation strategies 

(audit and feedback, clinical champions, barrier and enabler assessments, educational 

workshops and reminders) there has not been any systematic roll-out of the FeSS 

Protocols across Australia. Adherence to the FeSS Protocols has previously been 

evaluated using data from the National Stroke Audits (acute services) by Purvis et al. 

(2019) which demonstrated an increased uptake in their use over a 4-year period (2013-

2017).70 However, a significant evidence-practice gap remained with only 41% of 

patients receiving care in accordance with all FeSS Protocols in 2017. In that study, 

greater uptake of the FeSS Protocols was also reported for hospitals that participated in 

the two original FeSS Intervention studies, QASC and QASCIP, up to six years 

following the original trial.70 This finding is in contrast to the literature that suggests 

adherence to clinical practice guidelines after an implementation research trial tends to 

decrease after one year.116 

 

Historically, the distribution of untargeted publication of clinical practice guidelines 

(i.e. passive dissemination)84 has been reported as ineffective at changing clinical 

practice when used in isolation.85 The improvements in healthcare professional 

behaviour changes are reported to be more effective when more active implementation 

and dissemination techniques (especially multi-faceted strategies) are employed.85 

However, there is an argument that the significant costs and resources associated with 

some active implementation strategies (e.g. audit and feedback, educational meetings 

and outreach) potentially outweigh the benefits of the clinical practice guideline being 

introduced.55 Less expensive strategies (e.g. dissemination educational materials and/or 

clinical practice guidelines) that are simpler to implement may also be more 

sustainable.86 
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The inclusion of the new Stroke Guideline recommendation for use of the FeSS 

Protocols provided a unique opportunity to assess adherence to FeSS Protocols beyond 

2017 and its impact on improved care delivery using the National Stroke audit (acute 

services) data. 

 

We aimed to i) compare adherence to FeSS Protocols pre- and post-inclusion in Stroke 

Guidelines; ii) determine if changes in FeSS Protocol adherence varied based on a) hospital 

prior participation in any treatment arm of a FeSS Intervention study or b) receiving treatment 

in a stroke unit and; iii) compare adherence to individual FeSS indicators across FeSS 

Intervention studies. 

 

METHODS 

 

Study design and setting 

 

A pre-test post-test study was undertaken using retrospective clinical data from 

hospitals that participated in the biennial Australian National Stroke Audit (acute 

services) comparing 2015 and 2017 audit years (pre-guideline); with 2019 and 2021 

audit years (post-guideline). 

 

Established in 2007, the Australian National Stroke Audit (herein referred to as the 

Audit) aims to measure hospitals’ adherence to evidence-based practice 

recommendations as outlined in the Clinical Guidelines for Stroke Management.220,278 

The voluntary audit alternates between acute stroke services and inpatient rehabilitation 

services each year, and includes national representation (acute stroke services 

participation rate in 2019 and 2021: 76% & 79% of all eligible public services 
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respectively).,28,223 Hospitals must admit approximately 50 patients with stroke annually 

to be eligible. 

 

The National Stroke Audit program 

 

The methods for the Audit program have been detailed elsewhere.220,278 Briefly, this involves: 

i) completion of a self-reported organisational survey by hospital clinicians that evaluates 

hospital adherence to the National Acute Stroke Services Framework222,223 (e.g. in-hospital 

stroke services and processes such as access to CT, acute therapies and stroke unit care) and 

ii) a retrospective clinical audit of approximately 40 consecutive acute stroke cases per 

hospital (recently increased to 60 cases for 2023 Audit cycle).10 The in-hospital clinical care 

provided is measured against evidence-based Clinical Guidelines for Stroke Management;22 

and the Australian Commission of Safety and Quality in Health Care’s Acute Stroke Clinical 

Care Standard.279 The audit periods reflect all hospital admissions with stroke diagnosis from 

June of the previous year, for example, the 2017 Audit cycle reflects patient admissions with 

stroke from 1st June and discharged prior to 31st December 2016. Process of care indicators 

related to the management of fever, hyperglycaemia and swallowing during the in-hospital 

admission period for stroke have been included in the audit since 2013. 

Auditors are trained in data abstraction and data entry into the Australian Stroke Data Tool 

(AuSDaT) platform, with inter-rater reliability cases provided from each site.278 The AuSDaT 

is a national, online database platform that enables the standardised and systematic data 

collection for multiple stroke data collection programs.226,227 This Australia-wide audit of 

clinical practice in acute stroke hospital services is designed to promote quality improvements 

in stroke care. The results are fed back in a tailored report to hospitals for them to identify 

areas for improvement. 
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Hospital and participant eligibility  

Following approval processes, data were obtained from the Stroke Foundation for all 

Australian hospitals that participated in the 2015, 2017, 2019 and 2021 Audits. To be 

included in this analysis, hospitals had to have contributed data into at least one Audit 

cycle for both time periods (pre-guideline 2015 and/or 2017; and post-guideline 2019 

and/or 2021). All patients with a primary diagnosis of stroke (ischaemic, haemorrhagic 

or undetermined�����D�Q�G���D�J�H�G���•�������\�H�D�U�V���Z�H�U�H���L�Q�F�O�X�G�H�G�����3�D�W�L�H�Q�W�V��who experienced a 

transient ischaemic attack (TIA) were excluded in addition to patients that were 

documented for palliative care measures (as this indicates the patient was not receiving 

curative treatments during their hospital admission, only pain relieving and comfort 

measures). 

 

Data collection 

 

The FeSS variables (Box 1) were extracted from audit data in addition to patient 

characteristics: age, sex, pre-morbid dependency level (modified Rankin 

scale[mRS]),280 prior risk factors, stroke type, and stroke severity (being able to walk 

independently on admission was used as a validated proxy for this measure).281-283 

Treatment with thrombolysis, receipt of care in a stroke unit, discharge dependency 

level (mRS) and discharge destination were collected with minimal hospital 

organisational characteristics (presence of a stroke unit, protocols to manage fever, 

and/or hyperglycaemia and/or swallow). Hospitals that had previously participated in any 

treatment arm of a FeSS Intervention study were defined as: the intervention hospitals in the 

Quality in Acute Stroke Care [QASC] randomised controlled trial;31 and/or the intervention 

hospitals in Triage, Treatment, and Transfer [T3] randomised controlled trial,32 and/or all 

hospitals in the Pre-Post QASC Implementation Project [QASCIP].33 (Figure 1) 
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Box 1. Adherence to FeSS Protocols composite measure comprised of six 
individual indicators  
 

 
 

Statistical analysis 

 

Patient sociodemographic and clinical characteristics, and hospital characteristics are 

presented for audit data obtained from pre (2015 / 2017) and post (2019 / 2021) Stroke 

Guideline inclusion. Mixed-effects logistic regression was undertaken to compare 

adherence to FeSS Protocols composite measure pre- versus post- Stroke Guideline 

inclusion, adjusting for age category (<65, 65-74, 75-84, 85+), sex, stroke type 

(haemorrhagic, ischaemic and undetermined) and severity (ability to walk on admission), 

hospital prior participation in a FeSS Intervention study, stroke unit care, and for 

correlation of outcomes within hospital. Regression models were also generated which 

included interaction terms (in addition to the previously specified covariates) to evaluate 

whether any pre-post Stroke Guideline inclusion changes in overall adherence to FeSS 

Protocols composite measure differed by: (i) hospital prior participation in any treatment 

arm of a FeSS Intervention study, and ii) treatment in a stroke unit and iii) each of these 

two factors. 

 

Fever  

�x Paracetamol within one hour from first temperature equal to or greater than ���������ƒ�&�� 
Sugar (Hyperglycaemia)  

�x Insulin within one hour from fi rst blood glucose level (BGL) greater than 
10mmol/L. 

Swallowing 

�x A swallow screen, or swallow assessment by a speech pathologist within 24 hours. 
�x A swallow screen, or swallow assessment by speech pathologist before being given 

oral food or fluids. 
�x A swallow screen, or swallow assessment by speech pathologist before being given 

oral medications. 
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The number and percentage of participants who had received each of the six FeSS 

indicators are reported for the pre- and post- Stroke Guideline inclusion samples. Mixed-

effects logistic regression was undertaken to compare if any differences in these groups 

reached statistical significance using the previously specified covariates. Adjusted odds 

ratios (aOR) and 95% confidence intervals are reported from logistic regression 

models. Sensitivity analyses were undertaken comparing 2017 and with the last Audit 

cycle (2021) to determine if pooling data from the Audit cycles had an effect on the 

outcome. 

 

To situate real-world clinical practice findings from the Audits, in the broader context 

of this study, the number and percentage of participants who had received each of the six 

FeSS indicators are reported displayed from the pre- and post- guideline Audit data 

compared to the post-intervention results from the FeSS Intervention studies (QASC 

2010, QASCIP 2014, T3 2016). Analyses was performed using Stata SE 15.0 

(www.stata.com) and R statistical software.286 

 

Ethics approval and consent to participate 

 

Ethics approval for the study has been obtained from the Australian Catholic University 

Human Research Ethics Committee (2021-297N). External approvals from the Stroke 

Foundation and Monash University (35037) were also provided. Individual patient consent 

was not required for this study as the data were not identifiable at the individual level, with 

summary data reported. The protocol for this study was registered at the Australia New 

Zealand Clinical Trials registry on the 1 May 2023 (CTRN 12623000445673). 
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Participant  and hospital characteristics 

 

Patient demographics were similar between the pre-guideline and post-guideline groups 

for age, sex and pre-morbid level of dependence (mRS 0-2) (Table 1). The post-

guideline cohort had more ischaemic strokes (pre-guideline: 83%, post-guideline: 86%, 

p <0.001), but fewer strokes that were classified as undetermined (pre-guideline: 6%, 

post-guideline: 3%, p<0.001). These differences, while minor and clinically not 

significant, were likely due to neuroimaging advances and increased accessibility (e.g. 

change from clinical to tissue-based diagnosis for TIA’s and mild strokes). 

There was no difference between the pre-and post- Stroke Guideline inclusion groups 

for history of previous stroke, but there were more patients in the pre-guideline group 

with documented atrial fibrillation (pre-guideline: 27%; post-guideline 24%, p <0.001) 

and ischaemic heart disease (pre-guideline: 27% post-guideline: 23%, p <0.001). 

Although comorbidities are associated with greater disability and increased stroke 

severity, the variables used to evaluate these characteristics showed no differences 

between the pre- and post-guideline groups: independence prior to stroke (mRS 0-2) 

and being able to walk on admission (validated stroke severity proxy). 

 

Although more patients were screened for possible treatment with thrombolysis in the 

post-guideline group (pre-guideline: 42%, post-guideline: 59%, p <0.001) there was no 

difference in the proportion of patients who subsequently received intravenous 

thrombolysis treatment between the pre- and post-guideline groups. 

 

The small increase in the number of hospitals that reported a dedicated stroke unit was 

not statistically significant but may have contributed to the increased number of 

patients able to access stroke unit care (pre-guideline: 83%, post-guideline: 85%; p 
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=0.002). The marginal increase in the number of hospitals that reported the presence of 

locally agreed management (including assessment/monitoring) protocols for fever and 

hyperglycaemia after the guideline introduction also did not reach statistical 

significance (Table 1) but are an important indicator of organisational readiness: Fever 

Protocols pre-guideline:93%, post-guideline 96%; Sugar Protocols pre-guideline: 90%, 

post-guideline 94%. 
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Table 1: Patient characteristics pre- and post-guideline inclusion period 

 

Pre-guideline 
(N=7011) 

n (%) 

Post-guideline 
(N=7195) 

n (%) p-valuea 
PATIENT CHARACTERISTICS  

 
Age <65 y 1796 (26%) b 1862 (26%) 

 
 

0.186 

Age 65-74 y 1732 (25%) b 1820 (25%) 
Age 75-84 y 2049 (29%) b 2152 (30%) 
�$�J�H���•�������\�� 1426 (20%) b 1361(19%) 
Sex, male 3969 (57%)b 4177 (58%) b 0.080 
Independence prior to 
stroke (mRS 0-2) 5835 (83%) 6025 (84%) 0.411 
Atrial fibrillation 1671 (27%) c 1624 (24%) d <0.001 
Previous Stroke 1476 (23%) e 1524 (22%) d 0.064 
Ischaemic Heart Disease 1648 (27%) c 1560 (23%) d <0.001 

CLINICAL CHARACTERISTICS  
 

Ischaemic Stroke 5807 (83%) 6198 (86%) <0.001 
Haemorrhagic Stroke 775 (11%) 760 (11%) 0.346 
Undetermined Stroke 429 (6%) 237 (3%) <0.001 
Walk independently on 
admission 3203 (47%) d 3215 (46%) d 0.146 
Thrombolysis (ischaemic 
stroke) 583 (10%) 684 (11%) 0.076 
Screened for thrombolysis 2931 (42%) 4242 (59%) <0.001 
Stroke unit care (if hospital 
had a stroke unit) 5037 (83%) 5332 (85%) 0.002 

ORGANISATIONAL CHARACTERISTICS  
 

 

Pre-guideline 
(N=112) 

n (%) 

Post-guideline 
(N=112) 

n (%) p valuea 

Hospitals with a stroke unit 
90/112 
(80%) 

94/112 
(84%) 0.601 

Hospital had Fever 
Protocols 

104/112 
(93%) 

107/112 
(96%) 0.569 

Hospital had Sugar 
Protocols 

101/112 
(90%) 

105/112 
(94%) 0. 462 

Hospital had Swallow 
Protocols 

110/112 
(98%) 

110/112 
(98%) 1.0 

 a chi-square test, mRS: Modified Rankin Scale; numbers may not add to total sample size due to missing values 
 b <1% unknown/missing responses excluded 

c 11-12% unknown/missing responses excluded 
d 1–5% unknown/missing responses excluded 
e 6–10% unknown/missing responses excluded 
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Overall adherence to FeSS Protocols post inclusion in Stroke Guidelines 

 

As interaction terms were not statistically significant at the 5% level�����.��� ����������, 

(indicating that pre- to post- Stroke Guideline inclusion, changes in adherence to FeSS 

Protocols did not differ by hospital prior participation in the treatment arm of a FeSS 

Intervention study (p =0.93) or treatment in a stroke unit (p =0.07) (Supplemental Table 

1), results are therefore presented for the main effects model only. 

 

In the adjusted model, compared to the pre-guideline group, there was a significant 

improvement in overall adherence to FeSS Protocols for the post-guideline group: pre-

guideline adherence to FeSS Protocols composite measure 2449/7011 (35%); post-

guideline 2864/7195 (40%) aOR 1.2, 95% CI 1.2, 1.3, p <0 .001. (Table 2). Patients 

�D�J�H�G���•���������\�H�D�U�V���K�D�G���V�W�D�W�L�V�W�L�F�D�O�O�\���V�L�J�Q�L�I�L�F�D�Q�W���J�U�H�D�W�H�U���R�G�G�V���R�I���E�H�L�Q�J���W�U�H�D�W�H�G���D�F�F�R�U�G�L�Q�J���W�R��

FeSS Protocols compared to younger age categories: aOR 1.3, 95% CI 1.1, 1.4, 

p<0.001. However, patients with haemorrhagic stroke had lower odds of being treated 

according to the FeSS Protocols: aOR 0.74, 95% CI 0.66, 0.84, p <0 .001. Similar 

findings were noted for patients who were able to walk on admission (indicating a mild 

stroke presentation): aOR 0.81, 95% CI 0.75, 0.88, p < 0.001. (Table 2) 

 

Adherence to FeSS Protocols and previous participation in a FeSS Intervention 

study 

 

Overall, regression analyses demonstrated that patients who were cared for in hospitals 

that had previously participated in any treatment arm of a FeSS Intervention study had 

significantly greater odds of receiving care according to the FeSS Protocols (aOR 1.6, 



 FeSS Protocol Adherence (Kelly Coughlan)  Page 180 of 354 

95% CI 1.2, 2.0, p <0.001) when compared to those cared for in hospitals that had not 

participated (or were not exposed to the intervention) in these studies (Table 2). 

This is reflected in adherence to FeSS Protocols being higher both pre- and post-

guidelines inclusion in hospitals that had participated in the treatment arm of a FeSS 

Intervention study (pre-guideline: exposed 40%, unexposed 31%, post-guideline: 

exposed 46%, unexposed 35%, p<0.001). However, irrespective of exposure to 

treatment arm of a FeSS intervention, the change in adherence between pre- and post-

guidelines was similar (p-value for interaction term p=0.93) (Supplemental Table I). 

 

Table 2: Logistic Regression Model: Factors associated with adherence to FeSS 
Protocols composite measure 
 
 aORb 95% CI p-value 
Post-guideline perioda 1.2 1.2, 1.3 <0.001 
Hospital participated in treatment arm 
FeSS Intervention study 1.6 1.2, 2.0 <0.001 

Received stroke unit care 2.3 2.0, 2.5 <0.001 
Age    

  <65 y ref   
  65-74 y 1.1 0.97, 1.2 0.194 
  75-84 y 1.1 0.99, 1.2 0.090 
  �•�������\ 1.3 1.1, 1.4 <0.001 

Male 1.0 0.95, 1.1 0.450 
Haemorrhagic stroke 0.74 0.66, 0.84 <0.001 
Walk independently on admission 0.81 0.75, 0.88 <0.001 

Reference is pre-guideline period; badjusted for factors listed in table including correlation of outcomes within hospital 
aOR - adjusted odds ratio, CI - confidence interval 
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Adherence to FeSS Protocols and treatment on a stroke unit 

 

Patients that received treatment in stroke units had double the odds of receiving care in 

accordance with FeSS Protocols (aOR 2.3, 95%CI: 2.0, 2.5, p <0.001), compared to 

those who were not treated in a stroke unit regardless of the time period.(Table 2) 

Similar levels of improvement over time was found for those treated on a stroke unit and for 

those treated outside of a stroke unit (pre-guideline: stroke unit care 40%, non-stroke unit 

care 21%, post-guideline: stroke unit care 44%, non-stroke unit care 27%, p-value for 

interaction term p=0.07). (Supplemental Table I). Results of the sensitivity analyses 

comparing 2017 and 2021 Audit cycles were consistent with the main results presented 

(Supplemental Table II). 

 

Adherence to individual FeSS indicators post-inclusion in Stroke Guidelines 

 

Comparison of adherence to the individual FeSS indicators pre -and post- guideline was 

variable (Table 3). There was no significant difference from pre-to post-guidelines in the 

increased proportion of patients who received prompt treatment with paracetamol for fever 

(pre-guideline: 53%, post-guideline: 50%). However, swallow screen within 24hours (pre-

guideline: 68%, post-guideline: 75%; p <0.001); swallow screen or assessment before oral 

food or fluids (pre-guideline: 60%, post-guideline: 65%; p <0.001) and before oral 

medications (pre-guideline: 55%, post-guideline: 60%; p <0.001) did show significant 

improvements. The odds of receiving prompt treatment with insulin for blood glucose level 

(BGL) >10mmol/l post-Stroke Guideline inclusion were significantly lower (pre-guideline: 

34%, post- guideline: 30%; p=0.041). (Table 3) 
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Table 3: Adherence to FeSS Protocols composite measure and individual FeSS 
 indicators by pre-post guideline 

 

Pre- 
Guideline 
(N=7011) 

Post- 
Guideline 
(N=7195) 

 
 

aOR (95% CI)a p-value 

Adherence to FeSS Protocols 
composite measure 2449 (35%) 2864 (40%) 

 
 

1.2 (1.2, 1.3) <0.001 
�������3�D�W�L�H�Q�W���G�H�Y�H�O�R�S�H�G���I�H�Y�H�U���•��
���������ƒ�&���Z�L�W�K�L�Q���I�L�U�V�W���������K�R�X�U�V�� 778 (11%) 760 (11%) 

 
0.94 (0.85, 1.1) 0.315 

2. Paracetamol for the first 
elevated temperature 
administered within 1 hour 

 
342 (53%)b 

 
337 (50%)b 

 
 

0.84 (0.66, 1.1) 0.147 
3. Hyperglycaemia (first 48 
hours of admission)  1211 (20%) 1336 (20%) 

 
1.0 (0.95, 1.1) 0.452 

4. Insulin administered 
within 1 hour of the first 
elevated finger-prick 
glucose (>10 mmol/L)  412 (34%) 404 (30%) 

 
 
 

0.83 (0.69. 0.99) 0.041 
5. Swallow screen or 
assessment within 24hrs 4000 (68%)c 4433 (75%)c 

 
1.4 (1.3, 1.5) <0.001 

6. Swallow screen or 
assessment before oral food 
or fluids  4203 (60%) 4648 (65%) 

 
 

1.2 (1.1, 1.3) <0.001 
7. Swallow screen or 
assessment before oral meds  3882 (55%) 4346 (60%) 

 
1.2 (1.2, 1.3) <0.001 

8. Failed swallow screen and 
referred to Speech 
Pathologist 

 
1,404 (97%) 

 
1562 (96%) 

 
 

0.81 (0.42, 1.6) 0.524 
Not documented considered No, and included in denominator; aOR - adjusted odds ratio, CI – confidence interval, hrs (hours) 
aadjusted for stroke unit care, hospital prior participation in treatment arm of a FeSS Intervention study, age, sex, stroke type, stroke 
severity, including correlation of outcomes within hospital;  
bExcludes those already receiving regular paracetamol or where contraindicated 
cOnly cases with valid times included 

 

Individual FeSS indicators compared to previous FeSS Intervention studies 

 

Adherence to each of the individual FeSS indicators from the pre- and post- guideline 

Audit data was informally compared to the post-intervention results from the FeSS 

Intervention studies (QASC 2010, QASCIP 2014, T3 2016) (Table 4). The overall 

proportion of patients who were treated with paracetamol for fever, and insulin for 

hyperglycaemia, has improved in clinical practice both before and after the guideline 

recommendation when compared to each of the FeSS Intervention studies. In contrast, 

adherence to the swallowing variables was generally better in the FeSS Intervention 
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studies. In the original QASC study, the proportion of patients who received a swallow 

screen or assessment within 24 hours (81%) was greater than either of the Audit groups 

(pre-guideline (68%), post-guideline (75%). Higher proportions of adherence to all 

swallowing variables were reported in the most recent FeSS Intervention study (T3) 

compared to both Audit groups. This was also true for three of the four swallowing 

variables in the QASCIP study, with the exception of the proportion of patients who 

received a swallow screen or assessment within 24 hours which was reported to be the 

same as post-guideline Audit data. We were unable to directly compare the composite 

measures from all the FeSS Intervention studies as these included monitoring variables 

for fever and hyperglycaemia which are no longer collected in the Audits after 2015. 
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Table 4: Post-intervention results for individual FeSS Intervention studies 

compared to pre-and post- Stroke Guideline inclusion Audit data 

 QASCa 
(2010)  

QASCIPa 
(2014) 

T3a 
(2016) 

 

QASC 
Europeac 
(2021) 

Pre- 
guideline 

(2015, 2017 
Audit)  

Post- 
guideline 

(2019, 2021 
Audit)  

�)�H�Y�H�U�����•���������ƒ�&�� 17% 12% 4% 18% 11% 11% 
Paracetamol 
within 1hour 
for fever 18% 47% 6% 79% 53% 50% 

Hyperglycaemia 
(>10mmol/L) 20%b 19% 13% 21% 20% 20% 

Insulin within 1 
hour for 
hyperglycaemia 14% 27% 10% 75% 34% 30% 

Swallow screen/ 
assessment within 
24 hours 81% 75% 81% 79% 68% 75% 
Swallow 
screen/assessment 
before oral food 
or fluid  22% 68% 90% 82% 60% 65% 
Swallow 
screen/assessment 
before oral 
medications 37% 62% 75% 82% 54% 59% 
Swallow 
assessment if 
failed screen 78% 95% 91% 66% 86% 87% 

a Reference is post-intervention results; b >11mmol/L in QASC Trial 
cQASC Europe 2017-2021 (Pre-Post International Study: Supported implementation FeSS Protocols in stroke services)35 

QASC 2005-2010 (Randomised Controlled Trial: Supported implementation FeSS Protocols in stroke units)31 
QASCIP 2013-2014 (Pre-Post Study: Supported implementation FeSS Protocols in all stroke services NSW) 
T3 2013-2016 (Randomised Controlled Trial: Supported implementation FeSS Protocols in Emergency Departments)4 
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DISCUSSION 

 

Overall, the findings of this study report two in five Australian stroke patients are being 

cared for in accordance with FeSS Protocols, despite a strong recommendation for their 

use in the Stroke Guidelines in 2017. There has been improvement in adherence to 

FeSS Protocols since this recommendation was made however, the higher adherence to 

FeSS Protocols pre-guideline for those hospitals that did participate in any treatment 

arm of the FeSS Intervention studies (QASC (2005-2010), QASCIP (2013-2014) or T3 

(2013-2016) suggests that involvement in implementation research studies can enhance 

adherence to recommended care. Although there has been some improvement in 

adherence in non-stroke unit settings, patients treated in stroke units have double the 

odds of receiving care in accordance with FeSS Protocols. 

 

Clinical practice guidelines are an essential source of current evidence-based 

recommendations for clinicians. Including research into national guidelines, although 

an accomplishment in itself, does not guarantee adherence. In the United States of 

America, the United Kingdom (UK) and Australia, patients receiving care according to 

clinical practice guidelines is widely acknowledged to be approximately 60%.35 

Guideline dissemination is generally considered to be a ‘passive’ implementation 

strategy when compared to more ‘active’ and often multi-faceted implementation 

strategies used in implementation research trials.84 These varied approaches to getting 

evidence into practice (health professionals’ behaviour change) has been the subject of 

much research over the decades.99-101 With a growing body of literature demonstrating a 

positive association between the number of evidence-based care processes received in 

hospital and patient outcomes102,103 104 it is vital that future research is directed towards 

guideline adoption. 
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The improvement in adherence to FeSS Protocols is not possible to attribute solely to 

inclusion of the new guideline recommendation. Although the promotion of this new 

recommendation may have contributed to the overall secular trend, it may also be due 

to participation in the Audit cycles itself. Audit and feedback is reported to have a 

modest effect size (median 4.3%); however, the range is widely variable (0.5-16%), 

dependent upon baseline performance and the conditions for feedback.39 

 

Coinciding with the new guideline recommendation for use of the FeSS Protocols in 

2017, was the Stroke Foundation’s partnership with Cochrane Australia to develop the 

world’s first living Clinical Guidelines for Stroke Management in 2018.287 This 

dynamic model ensures new evidence relevant to the guideline topics is continually 

monitored and stroke evidence is updated as required to guide clinical practice and 

policy development.288 Although a recent evaluation of the introduction of this living 

Stroke Guidelines model reported a threefold increase in online access since their 

inception289 this is not indicative of active organisational implementation efforts.290 

 

Previous participation in any treatment arm of the FeSS Intervention studies suggests 

that exposure to the multi-faceted implementation strategies used in these studies (audit 

and feedback, clinical champions, barrier and enabler assessments, educational 

workshops and reminders);31,33 provided greater implementation outcomes that are 

sustained long after the clinical trial is completed. All hospitals that participated in the 

QASC Trial were included in the subsequent FeSS Intervention study QASCIP, 

irrespective of the treatment group. This was essentially an additional ‘dose’ of the 

intervention for those hospitals in the intervention arm of the QASC Trial and/or 

likewise if they were in the intervention arm of the T3 Trial (Figure 1). Given the small 
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numbers, different study designs and timing of the interventions in these studies, any 

further statistical inferences about the potential added benefits of multiple study 

participation would be unreliable and require cautious interpretation. This repeated 

exposure to the FeSS Protocols and the implementation strategies may explain why our 

findings support those first reported by Purvis et al. (2019) who found that previous 

participation in a FeSS Intervention study was associated with improved adherence to 

the FeSS Protocols.70 This is in contrast to the literature in relation to ‘voltage drop’ 

and ‘program drift’ that assumes the effect of an intervention decreases after a clinical 

trial as it moves into the dissemination and implementation research stages.114,258 Some 

decay effect is to be expected when assessing sustainability longer-term291, however 

maintenance of and continued adherence to FeSS Protocols suggests that the external 

support (e.g. training, resources, performance feedback)31 to facilitate organizations to 

adopt these practices have been sustainable longer-term.292 Although there was not an 

increase in the amount of change over time when compared to hospitals that did not 

participate in these studies (or were in the control arm), being in the treatment arm of 

any of the FeSS Intervention studies did result in a higher level of adherence pre-

guideline that was upheld over time. 

 

In general, research active hospitals produce better patient outcomes and quality of 

care.293,294 This may explain why those health services that elected to participate in the 

FeSS Intervention studies were more likely to adhere to clinical practice guidelines.295 

The hospitals that participate in the Audits may likely also be quality-improvement/ 

research ‘active’ with high voluntary participation rates reported each Audit cycle295,296 

that suggest high motivation to improve care. 
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The evidence for stroke unit care and better patient outcomes is well established,297 yet 

the exact reasons why stroke units have this effect are still yet to be defined.7 The 

specialist multidisciplinary care and proactive prevention of common post stroke 

complications are among the many hypotheses for stroke unit effectiveness.297 Our 

study findings demonstrate adherence to FeSS Protocols is markedly lower for patients 

that do not receive treatment in a stroke unit. Ideally, every patient with stroke should 

be able to access stroke unit care however, this is not always practical in remote areas 

or smaller hospitals. We have previously reported that the FeSS Protocols can be 

implemented in non-stroke unit settings.34 Understanding the barriers to 

implementation in these settings requires further investigation. 

 

The FeSS Protocols and resources to implement have been freely available on the 

QASC research program website276 since the publication of the QASC trial results in 

2011. Despite the concerted dissemination efforts of the trial results and inclusion in the 

national clinical guidelines for stroke management, the use of FeSS Protocols has not 

translated into everyday clinical practice for all Australian stroke patients. 

 

The plateau in the uptake of FeSS Protocols and wide variation in practice is not unique 

to this stroke clinical practice guideline recommendation or country.28,32,164,298,299,300 

The supported implementation of FeSS Protocols by our team in the QASC Europe 

Study (2017-2021)35 conducted in 64 hospitals in 17 countries, reported a very low 

baseline level of adherence to FeSS Protocols (3.4%) and whilst, following our 

facilitated implementation, this improved to 35% with an absolute difference of 33%, 

(95% CI: 24%, 42%), again, there is room for improved compliance. Of note, however, 

this more recent international comparison demonstrates higher levels of adherence 

(especially with prompt paracetamol or insulin administration) than previously 
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achieved in any Australian FeSS Intervention study suggesting that improvement in 

these areas are possible. 

 

The most recent Cochrane systematic reviews to address the effectiveness of 

�L�Q�W�H�U�Y�H�Q�W�L�R�Q�V���I�R�U���W�K�H���X�S�W�D�N�H���R�I���H�Y�L�G�H�Q�F�H�(�E�D�V�H�G���U�H�F�R�P�P�H�Q�G�D�W�L�R�Q�V���L�Q��both acute stroke 

settings145 and stroke rehabilitations services301 cited the small number of studies as the 

reason they were unable to determine if multi-faceted implementation strategies were 

more effective than no intervention. Our study adds to their call for additional research 

that evaluates the implementation of evidence-based clinical practice guidelines and 

strategies that support this. 

 

Limitations related to this study were the retrospective design of the Audits and reliance 

on a one-time snapshot of approximately 40 cases per hospital at each cycle which may 

reduce the generalizability of the findings. The lack of randomization, voluntary 

participation and self-report is subject to reporting and/or response bias and some of the 

audit questions have changed over the cycle years which meant we were only able to 

include those variables that were collected in all cycles (e.g. risk factors for stroke). 

 

The reliability of documentation in medical records and the assumption that if a process 

was not documented, it was not performed, needs to be acknowledged. In this study, 

�R�O�G�H�U���S�D�W�L�H�Q�W�V�����•���������\�H�D�U�V�����K�D�G���J�U�H�D�W�H�U���R�G�G�V���R�I��receiving treatment in accordance with 

FeSS Protocols possibly related to the likelihood of co-morbidities that required closer 

monitoring. However, patients with haemorrhagic stroke had significantly lower odds 

of being treated according to the FeSS Protocols as even though this stroke subtype is 

generally considered to be the most severe with the highest morbidity and mortality 

rates.302 
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Although we excluded any patients who had been documented for palliative care, we 

cannot be sure that some of the haemorrhagic stroke admissions were missing this 

important documentation and were, in fact, being treated with palliative care measures. 

Similarly, for those patients who presented with mild stroke severity, the working 

diagnosis on admission may have been TIA which then progressed to stroke after 

further investigations and assessment during the course of their episode of care. Again, 

relying on documentation in the medical record may not capture this development 

accurately. However, we do know that it is common for this mild stroke population to 

be undertreated303,304 and discharged with unmet needs303 so this could also be yet 

another example of undertreatment. 

 

The strengths of using the Audit data include the large sample size that is able to 

provide a robust and reliable overview of a cross-sectional snapshot of Australian acute 

stroke services and adherence to stroke clinical guidelines. Participation rates are high, 

89% of acute admissions for stroke are to hospitals that participate in the Audit296,305 

(comparable to 90% of admitted strokes in the UK mandatory stroke audit program).8 

 

The use of this large dataset provides a more representative view of the wider 

Australian stroke population that includes both stroke unit and non-stroke unit care. As 

a measure of sustainability, the use of these data provide an estimate for the level of 

diffusion292 for use of the FeSS Protocols outside of these specialist stroke units. 

Standardised training for data abstraction are provided for each Audit cycle and 

reliability cases are also reported which increase the confidence in use of this large 

dataset.278 
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Use of a composite outcome to assess adherence to the FeSS Protocols can be subject to 

limitations that relate to how missing data is handled, and the weighting of the 

individual FeSS indicators that make up this measure. To ensure consistency, missing 

data were handled in alignment with previous FeSS adherence research.31,33,35,60,70 

 

Although the individual components that make up the composite measure are all related 

as care processes within the FeSS Protocols, the choice of these components was 

subject to ‘availability bias’243 and the measures that were captured in the Stroke 

Foundation Audits. The Audits capture fever and hyperglycaemia treatment but not 

monitoring variables (which are collected in the FeSS Intervention studies). 

Unfortunately, the nature of using a binary composite outcome can emphasise the 

process of care the patient failed to receive, without acknowledging that they may have 

received all other components that make up this composite measure. The bundled 

nature of the FeSS Protocols means that it is not possible to separate these processes 

out, as one being more important than the other, as we do not have the evidence to do 

so. However, we have presented the individual components that make up this measure 

to provide transparency in relation to where any overall shortcomings may be. These 

results suggest that the improvement in swallowing management may have driven the 

increase in overall adherence to FeSS Protocols. The simplicity of this outcome 

measure does provide an overview that enables appropriate comparison with previous 

work and composite outcomes that have been used throughout this research program. 

 

CONCLUSIONS 

 

This study provides new insights into the evaluation of the natural history and longer-

term results of diffusion, dissemination, and implementation of stroke clinical practice 
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guidelines in Australian acute care hospitals. It has now been over a decade since the 

seminal QASC trial results were published and six years since the inclusion of a strong 

recommendation for their use in the Stroke Guidelines. Overall, adherence to FeSS 

Protocols has increased with a recommendation for their use in the guidelines (and 

audit and feedback associated with the Audits). However, with only two in five patients 

receiving this care, further efforts are still required to encourage more widespread 

adoption. As expected, stroke unit care was associated with increased adherence to 

FeSS Protocols that was sustained over time. The improvement in adherence to this 

clinical practice guideline was also increased and sustained over time for hospitals with 

previous exposure to the FeSS Protocols in any of the FeSS Intervention studies. This 

suggests that exposure to the more active implementation strategies and involvement in 

implementation research studies can enhance adherence to recommended care. 

 

The significant costs and resources associated with these strategies could be offset by 

reserving these efforts for a more targeted delivery approach, where variation in 

practice has been identified. Future research is required in relation to how these sites 

are identified, and the levels of intervention required306 to improve uptake in use of the 

FeSS Protocols. 

 

ABBREVIATIONS  

ASSIST: Acute screening of swallow in stroke/TIA 

AuSDaT: Australian Stroke Data Tool  

BGL: Blood glucose level 

EPOC: Cochrane Effective Practice and Organisation of Care  

FeSS: Fever, Sugar, Swallow 

HETI: Health Education and Training Institute  
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mRS: Modified Rankin Scale  

QASC: Quality in Acute Stroke Care 

QASCIP: Quality in Acute Stroke Care Implementation Project 

T3: Triage, Treatment, and Transfer  

TIA: Transient ischaemic attack 

UK: United Kingdom 
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Supplemental Table I: Change in adherence to FeSS Protocols composite measure 
pre-post-guideline by i) prior participation in any treatment arm of a FeSS 
Intervention study# and ii) treatment in a stroke unit 
 

 

Pre-
guideline 
N=7011 

Post-
guideline 
N=7195 p-valueab 

Hospital prior participation in any treatment 
arm of a FeSS Intervention studyc 40% 46% 

0.93 
No prior participation in a FeSS Intervention 
study (or in control arm) 31% 35% 
a p-value of interaction, badjusted for stroke unit care, age, sex, stroke type, stroke severity, including correlation of outcomes within 
hospital;  
c Intervention arm QASC 2005-2010 (Randomised Controlled Trial: Supported implementation FeSS Protocols in stroke units)31 
All hospitals QASCIP 2013-2014 (Pre-Post Study: Supported implementation FeSS Protocols in all stroke services NSW)33 
Intervention arm T3 2013-2016 (Randomised Controlled Trial: Supported implementation FeSS Protocols in Emergency Departments)324 

 

Pre-
guideline 
N=7011 

Post-
guideline 
N=7195 p-value ab 

Treatment in a stroke unit 40% 44% 

 
 

0.07 
 
 Treatment outside of a stroke unit 21% 27% 

a p-value of interaction, badjusted for hospital prior participation in treatment arm of a FeSS Intervention study, age, sex, stroke type, 
stroke severity including correlation of outcomes within hospital;  

 

Supplemental Table II: Sensitivity analysis: Audit cycle 2017 compared to Audit 
cycle 2021 for adherence to FeSS Protocols composite outcome 
 
 aORb 95% CI p-value 
2021 Audit cyclea 1.1 1.0, 1.3 0.016 
Hospital participated/in treatment arm 
FeSS Intervention study 1.7 1.3, 2.1 <0.001 
Treatment in a stroke unit  2.2 1.9, 2.5 <0.001 
Age    

  <65 y ref   
  65-74 y 1.1 0.9, 1.3 0.304 
  75-84 y 1.1 0.9, 1.3 0.270 
  �•�������\ 1.2 1.1, 1.4 0.012 

Male 1.0 0.9, 1.1 0.739 
Haemorrhagic stroke 0.75 0.6, 0.9 0.001 
Walk independently on admission 0.78 0.7, 0.9 <0.001 

aReference is 2017 Audit cycle; badjusted for factors listed in table, including correlation of outcomes within hospital; 
 aOR - adjusted odds ratio, CI – confidence interval 
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4.3 Summary 

 

The inclusion of a new strong recommendation in the Australian national stroke clinical 

practice guidelines has resulted in a modest but significant improvement in FeSS 

Protocol adherence. The observed improvement of aOR 1.2 (i.e., a 20% increase in the 

odds of overall protocol adherence, with a 5% absolute increase in adherence (35% to 

40%), demonstrates the effect of this passive implementation strategy combined with 

biennial audit and feedback cycles. This effect size aligns with the lower end of the 

range typically seen in active implementation strategies (e.g. audit and feedback, 

educational outreach, opinion leaders).95,107,307 Importantly, this overall improvement 

was not driven by stroke unit care or a hospitals previous participation in a FeSS 

Intervention study (as indicated by the non-significant interaction terms). However, a 

higher proportion of patients received care in accordance with the FeSS Protocols in 

hospitals that participated in any treatment arm of the FeSS Intervention studies or if 

care was received in a stroke unit setting. These higher proportions were evident both 

pre and post the new clinical practice guideline recommendation (Supplement Table I). 

These findings suggest that while these factors did not independently drive the overall 

improvement, they were associated with better implementation of evidence-based care 

practices. 

 

Additional variation in use of the FeSS Protocols was noted for �S�D�W�L�H�Q�W�V���D�J�H�G���•���������\�H�D�U�V��

who had statistically significant greater odds of being treated according to FeSS 

Protocols compared to younger age categories. Suggested reasons for this were the 

likelihood of co-morbidities in an older population that required closer monitoring. 

However, patients with haemorrhagic stroke had lower odds of being treated according 

to the FeSS Protocols, as did patients who were able to walk on admission (indicating a 

mild stroke presentation). These may be examples of undertreatment in these 
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populations which demonstrate a lack of understanding about appropriate use of the 

FeSS Protocols for all stroke types and stroke severity, or these findings could be 

attributable to the limitations inherent in medical record documentation.308,309 

Specifically, some patients with haemorrhagic stroke may have received palliative care, 

but if this was not explicitly documented, they would not have been excluded from the 

analysis. Similarly mild stroke presentations may have been initially admitted with a 

transient ischaemic diagnosis which was later revised to stroke following further 

investigations. Such diagnostic evolution is often difficult to capture accurately in 

retrospective medical record audits. 

 

Whilst significant, the modest effect size observed in this study underscores a broader 

issue: although passive implementation strategies may yield incremental improvements, 

they are insufficient to close the evidence-practice gap. The findings indicate that fewer 

than half of stroke patients received care in alignment with all six FeSS indicators, 

regardless of whether they were treated in hospitals that participated in the treatment 

arm of the FeSS Intervention studies or if care was received in a stroke unit setting. 

Evidence suggests that patient outcomes will improve when a greater proportion of 

patients receive care aligned with best-practice guidelines. Additionally, there is 

mounting evidence that patients benefit from the cumulative effect of receiving 

evidence-based processes of in-hospital care.102-104 This highlights the need for greater 

accountability from health care services to both consumers and the wider population, 

particularly in terms of potential health care cost savings. Two independent economic 

evaluations have reported that if the FeSS Protocols were implemented in 65% of the 

eligible Australian population for one year, the total benefit would be AUD 281 

million.310 Another cost-effective analysis showed that over five years the protocols 
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could prevent 1,154 deaths and save AUD 65 million in healthcare costs and AUD 253 

million in societal costs.65 

 

The plateau in overall adherence to the FeSS Protocols across defined points in time 

over a six year period (national stroke audit cycles 2015-2021) serves as a measure of 

sustainability. These data indicate that despite a significant but modest improvement 

over time, the protocols have not been fully embedded into routine clinical practice. 

This wide variation in practice following their endorsement as recommended care 

highlights the ongoing challenges in translating evidence-based guidelines into 

sustained practice change. It is unacceptable for patients to receive care that is not 

evidence-based. The variation in guideline adherence highlighted in stroke and other 

conditions internationally, has been prioritised as an area for focused research 

efforts.55,164,295,298-300,311 The next chapter explores this variance with critical end-user 

perspectives on individual and organisational factors that influence use of the FeSS 

Protocols. 
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CHAPTER FIVE  QUALITATIVE DESCRIPTIVE PROCESS EVALUATION STUDY 

USING THE SUSTAINABILITY OF INNOVATION FRAMEWORK  

 

5.1 Overview 

 

This qualitative process evaluation study explored the perspectives of Stroke 

Coordinators on the individual and organisational factors influencing the sustained use 

of the Fever, Sugar (hyperglycaemia), and Swallow (FeSS) clinical practice guidelines 

in Australian hospitals. Despite a significant but modest improvement in adherence to 

these guidelines after the inclusion of a strong recommendation for use of the FeSS 

Protocols in the 2017 Australian Clinical Guidelines for Stroke Management, adherence 

remains suboptimal with substantial variability across hospitals. 

 

The previous quantitative study of national audit data in Chapter Four highlighted the 

positive effects of stroke unit care and previous participation in a FeSS Intervention 

study on FeSS Protocol adherence. Patients treated in stroke units had more than double 

the odds of receiving care in accordance with the FeSS Protocols. Similarly, hospitals 

that had previously participated in the treatment arm of any of the FeSS Intervention 

studies (QASC, QASCIP, T³)31-33 demonstrated higher adherence. The supplement data 

from the quantitative study (Table I) also showed higher FeSS Protocol adherence both 

pre-and post-guideline inclusion in these subgroups. However, the post- guideline 

inclusion figures indicated that a substantial proportion of patients with stroke in these 

subgroups were still not receiving care in accordance with the FeSS Protocols (stroke 

unit care: 44% vs non-stroke unit care: 27%; hospital prior participation in the 

treatment arm of a FeSS Intervention study: 46% vs no prior participation [or in control 

arm]: 35%). Notably, even among patients exposed to factors associated with higher 

adherence to the FeSS protocols (specialist stroke unit admission and hospitals with 



 FeSS Protocol Adherence (Kelly Coughlan)  Page 200 of 354 

prior participation in the treatment arm of a FeSS Intervention study), less than half of 

eligible patients received care in accordance with the protocols. This persistent gap 

suggests that additional, unmeasured factors may be contributing to the observed 

variance in care delivery. 

 

The purpose of this study was to explore the drivers of this variance through a 

qualitative descriptive process evaluation. Using the same sample from the previous 

quantitative study in Chapter Four, the concept of sustainability was explored by 

evaluating data from the audit cycles to measure sustainability outcomes. The study 

design also incorporated a sustainability framework to guide the analysis and examine 

how implementation strategies have been maintained over time. The study focused on 

hospitals that participated in at least three national stroke audit cycles between 2015 

and 2021, comparing those with consistently high adherence to the FeSS Protocols 

against those with low or variable adherence. 

 

The manuscript reporting on the findings of this study has been accepted for publication 

and is currently in press with the Journal of Advanced Nursing (Q1 ranking, Journal 

Impact Factor 3.8). The final version submitted to the journal is presented below in its 

original form. The pages have been renumbered for the thesis, but the manuscript is 

otherwise unchanged. 

 

5.2 Publication (in press): Stroke Coordinators’ perspectives of factors influencing sustained 

use of Fever, Sugar (hyperglycaemia) and Swallow (FeSS) clinical practice guidelines: A process 

evaluation using the Sustainability of Innovation Framework. 
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ABSTRACT 

Aim:  

To: i) examine Stroke Coordinators’ perspectives of factors influencing sustained adherence 

to evidence-based protocols to manage Fever, Sugar (hyperglycaemia) and Swallow (FeSS) 

and ii) compare findings between hospitals with consistently high FeSS Protocol adherence 

versus those with consistently low or variable adherence. 

Design: 

Qualitative descriptive process evaluation using in-depth, individual semi-structured 

interviews. 

Methods: 

�+�R�V�S�L�W�D�O�V���W�K�D�W���S�D�U�W�L�F�L�S�D�W�H�G���L�Q���•�����Q�D�W�L�R�Q�D�O���V�W�U�R�N�H���D�X�G�L�W���F�\�F�O�H�V���Z�H�U�H���U�D�Q�N�H�G���E�\���P�H�D�Q��

adherence to FeSS Protocols and stratified by consistently high, low and variable 

adherence. Three hospitals from each adherence strata were purposefully selected after 

further stratification by i) previous participation in a FeSS Intervention study; and ii) 

location (state; remoteness). Inductive thematic analysis was undertaken, with themes 

mapped to factors from the Framework to compare findings by adherence level and 

contextualise the findings in relation to sustainability. 

Results: 

Analysis of fourteen interviews identified two themes [and sub-themes] 1. Stroke 

Coordinator as sustainability champions and boundary spanners [maintenance of 

implementation strategies; fostering working relationships, communication and 

influence] mapped to workforce, organisational and innovation-specific factors. 

2.Hospital executive and middle management respect of stroke specialty [designated 

area for stroke care; recognition of stroke specialist nursing skills; previous FeSS 

Intervention study participation] mapped to workforce and political factors. Key 
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differences by adherence groupings related to the Stroke Coordinator model, workplace 

configuration, and the impact of interdepartmental relationships and competing 

organisational directives. 

Conclusion: 

The Stroke Coordinator role was pivotal for sustained use of evidence-based FeSS 

Protocols for acute stroke care, driving multidisciplinary collaboration. 

Impact/Implications: 

Internationally, many patients do not receive evidence-based acute stroke care. Despite 

the proven benefits of the FeSS Protocols, consistent implementation remains a 

challenge. This study recognises the critical importance of a dedicated Stroke 

Coordinator for all acute stroke hospitals. Their advocacy for the use of evidence-based 

interventions is key to improving stroke outcomes. 

 

Trial registration: ACTRN 12623000445673. Registered 1 May 2023. 

 

Keywords: stroke, guidelines, implementation, fever, hyperglycaemia, swallow, 

sustainability 

 

No Patient or Public Involvement: this study did not include patient or public 

involvement in its design, conduct, or reporting as it focused solely on the professional 

experiences of stroke care providers. 
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SUMMARY STATEMENT  

 

�x Previously collected quantitative data (to assess sustainability outcomes at multiple 

time points over a six-year period) were complemented by qualitative insights from 

end-users regarding sustainment of implementation strategies for the FeSS Protocols. 

 

�x Stroke Coordinators were identified as sustainability champions for use of the FeSS 

Protocols to maintain strategies and in fostering relationships across disciplines and 

departmental boundaries. 

 

�x Four factors from the Sustainability of Innovation Framework were identified for 

sustaining high adherence to the FeSS Protocols: Workforce (having more than one 

stroke champion), Organisational (effective working relationships, designated stroke 

speciality area and designated nursing staff), Innovation-specific (local adaptations) 

and Political (organisational agreement before implementation). 
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INTRODUCTION  

 

Evidence-based recommendations for stroke care in hospitals are available to clinicians 

through practice guidelines.312 In 2017, a ‘Strong Recommendation’ to support use of 

standardised protocols to manage Fever, Sugar (hyperglycaemia) and Swallow (FeSS) 

difficulties in patients experiencing an acute stroke, was included in the Australian 

Clinical Guidelines for Stroke Management.22 Recommendations for the management 

of these common post-stroke complications are also included in international clinical 

practice guidelines.313,314 Despite the existence of this clinical practice guideline a 

recent national audit of in-hospital stroke care reported a persistent evidence practice 

gap. The recommended prompt treatment of fever and hyperglycaemia was reported to 

be lower than the previously conducted Audit cycle (2023:44% vs 2021:50%; 

2023:27% vs:2021:29%) and 40% of patients were inappropriately given oral intake 

before a swallow screen or assessment had been performed.315 Similar evidence-

practice gaps in the management of these common acute stroke complications have also 

been reported internationally.35,36 The significant variability in adherence across 

hospitals highlights inconsistencies in the use of FeSS protocols, the underlying causes 

of which are poorly understood. 

 

BACKGROUND  

The Quality in Acute Stroke Care (QASC) Trial demonstrated a 15.7% reduction in 

death and disability following facilitated implementation of the FeSS Protocols,32,33 

instigating the recommendation in national clinical practice guidelines. Subsequent 

state-wide scale-up of the FeSS Protocols into stroke units and stroke services 

throughout New South Wales, Australia, reported significant improvements in protocol 

uptake (The QASC Implementation study [QASCIP], 2013-2014).33 Significant 

improvements were also demonstrated in the international upscale QASC Europe Study 



 FeSS Protocol Adherence (Kelly Coughlan)  Page 206 of 354 

(2017-2021) in 64 hospitals within 17 countries.35 However, upscale into non-stroke 

specific settings in the Triage, Treatment, and Transfer (T3 Trial, 2013-2016) was not 

significant in the context of competing demands of busy emergency departments.32 The 

FeSS Intervention studies (QASC, QASCIP and T3) used active evidence-based, multi-

faceted implementation strategies (clinical champions, barrier and enabler assessments, 

educational workshops and reminders).31-33 Beyond these studies there have been no 

nationwide active implementation efforts to introduce the nurse-led FeSS Protocols. 

 

Passive implementation strategies84 to scale-up this complex health innovation, consist 

of inclusion in national clinical practice guidelines and self-monitoring by voluntary 

participation in the biennial National Acute Stroke Audit and feedback cycles 

(hereinafter referred to as the Audit).22,221 FeSS variables have been included in the 

Audit from 2013 permitting standardised monitoring in Australian hospitals. This 

quality improvement initiative is designed to report on adherence to recommendations 

outlined for in-hospital acute care in national clinical guidelines for stroke 

management. Feedback is provided to hospitals as site-specific reports with the ability 

to benchmark their performance against similar services across Australia.221 

 

Despite these active and passive efforts over the last decade to scale up use of FeSS 

Protocols, consistent adherence remains suboptimal. Our recent study of FeSS Protocol 

adherence evaluated national audit data (2015-2021) after the strong recommendation 

for the use of these protocols was included in the National Clinical Guidelines for 

Stroke Management,316 Although there had been some improvement, less than half of 

Australian patients were being cared for in accordance with these protocols. 

Additionally, a hospital’s prior participation in the treatment arm of a FeSS 
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Intervention study, and/or stroke unit care were independently associated with greater 

adherence to FeSS Protocols.316 

 

It remains unclear why some hospitals consistently perform well in providing care in 

accordance with FeSS protocols while others do not. Sustainability has been identified 

as a research priority in implementation science109 with growing recognition that 

strategies required for sustainability may differ from those used for initial 

implementation.317,318 Sustainability is defined as a process that occurs after a specific 

period of time whereby a program, clinical intervention, and/or implementation 

strategies continue to be delivered and/or individual behaviour change is maintained. 

The program and individual behaviour change may evolve or adapt while continuing to 

produce benefits for individuals/systems.82 Our previous published study has examined 

sustainability (the use of FeSS Protocols [clinical intervention] in Australian hospitals 

at defined points in time) and this study, undertaken as a process evaluation, is designed 

to examine sustainment (continued use of implementation strategies).108 

Aims: 

We aimed to: (i) examine Stroke Coordinators’ perspectives of organisational and 

individual factors influencing sustained adherence to FeSS Protocols in hospitals that 

participated in the 2015-2021 Audit cycles; and (ii) compare findings between hospitals 

with consistently high FeSS Protocol adherence versus those with consistently low or 

variable adherence. 

 

METHODS 

Study Design 

This study adopted a qualitative descriptive process evaluation underpinned by a 

critical realist paradigm. Critical realism acknowledges that while an objective reality 
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exists, our understanding of it is shaped by social, cultural, and contextual influences.208 

Process evaluations aim to understand the intervention process and factors associated 

with effective knowledge translation in a particular context.247 Previous process 

evaluations have accompanied FeSS Intervention studies,38,39 however the factors 

influencing strategies for sustaining use of FeSS Protocols outside of study conditions 

is yet to be explored. Qualitative methods are the most common method for process 

evaluation studies.252 Qualitative descriptive research aims to discover and understand a 

phenomenon, process, or the perspectives of those involved. The focus is on describing 

rather than explaining, making it especially suitable for researching poorly understood 

areas.319,320 A qualitative descriptive process evaluation in Australian hospitals that 

participated in the 2015-2021 Audits using in-depth, individual semi-structured 

interviews with Stroke Coordinators was conducted to explore factors that influence 

FeSS Protocol adherence. The reporting of this study was guided by the COREQ 

(COnsolidated criteria for REporting Qualitative research) guidelines.321 

 

Setting 

Eligibility  

Australian hospitals that participated in three or more Audit cycles in 2015, 2017, 2019 

or 2021. In general hospitals that had 50 or more stroke admissions each year were 

invited to participate in each Audit. 

 

Sampling method 

Hospitals were ranked based on their mean FeSS adherence composite score for each Audit 

cycle. The composite score is the proportion of patients who received all six treatment 

elements of the FeSS Protocols among the eligible patients for these processes of care: i) 

prompt treatment with paracetamol for fever; ii) prompt treatment with insulin for 
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hyperglycaemia; iii) swallow screen or assessment within 24hrs; iv) swallow screen or 

assessment before receiving oral food or fluids; v) swallow screen or assessment before 

receiving medication; and, vi) swallow assessment if they failed a swallow screen.316 

 

�+�R�V�S�L�W�D�O�V���Z�H�U�H���V�W�U�D�W�L�I�L�H�G���L�Q�W�R���F�R�Q�V�L�V�W�H�Q�W�O�\���K�L�J�K���D�G�K�H�U�H�Q�F�H�����•���������D�E�R�Y�H���W�K�H��overall 

mean FeSS composite score for three or more Audit cycles); consistently low 

adherence (�•���������E�H�O�R�Z���W�K�H��overall mean FeSS composite score for three or more 

Audit cycles) and variable adherence (one or more Audit cycles in the low adherence 

threshold and one or more Audit cycles in the high adherence threshold). 

 

The hospitals were then stratified by i) previous participation in any of the FeSS Intervention 

studies31-33, and ii) according to region (state) and remoteness (Area based on the 

Accessibility and Remoteness Index of Australia [ARIA+].322 The use of remoteness was a 

proxy for stroke units, as access to these is markedly lower in regional and remote areas 

compared to major city hospitals.315 Additionally, the QASC and QASCIP FeSS Intervention 

studies were conducted in one Australian state only. Purposeful selection from various 

Australian States and Territories and the additional strata was to ensure representation of a 

broad range of hospitals to comprehensively explore any differences in factors identified for 

sustainability. 

 

Three hospitals were purposively selected from each of the FeSS Protocol adherence groups. 

This strategy of ‘extreme’ sampling’ is an efficient way to evaluate information rich 

exemplars of extremes of the variation in the target population.323 Hence, a hospital was 

ranked as ‘consistently’ high or low FeSS Protocol adherence using data from three or more 

of the four Audit cycles. Extreme sampling has also been used in a previous FeSS 

Intervention process evaluation study, but not over this many time points.39 Those with 
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variable adherence were included to provide insight on potential reasons for variation. Sample 

size was guided by the concept of information power rather than data saturation. The premise 

of this method is that the more relevant information the sample holds, specific to the study 

aims, the lower amount of participants is needed.267 Purposive extreme sampling, supported 

by established theory from theoretical frameworks91,197 was expected to provide sufficient 

information power regarding recruitment numbers and dialogue quality.267 

 

Clinician Eligibility 

The Stroke Coordinator role is recognised globally as a specialist position (usually 

nursing), with several years’ experience of directing or providing acute care for stroke 

patients.262,324 There are a wide range of alternative titles for this role (e.g. Clinical 

Nurse Consultant, Acute Stroke Nurse, Stroke Nurse Navigator) herein collectively 

referred to as Stroke Coordinators. Common responsibilities of this role consist of 

educating interdisciplinary staff and patients, demonstrating clinical leadership, and 

contributing to the development and implementation of protocols that promote 

standardised, evidence-based care.325 As FeSS Protocols are designed to be nurse-

initiated, these senior nursing clinicians were considered the most likely personnel to be 

directly involved in implementing new guidelines, and sufficiently knowledgeable 

regarding factors that may influence sustainment of these strategies after initial 

implementation. 

 

In hospitals who did not have a Stroke Coordinator, participation from the Nurse Unit 

Manager of the stroke unit or stroke service (or equivalent stroke clinician leader) was 

sought. We aimed to interview a minimum of one person per hospital but also asked 

participants during the interviews if they were able to identify one other stroke clinician 
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(from any discipline) who was involved with the implementation of FeSS Protocols 

within their hospital that could offer additional insights. 

 

Clinician Exclusion Criteria 

New employees of the hospital (less than six months) were excluded. In hospitals 

without a Stroke Coordinator, Nurse Unit Manager, (or equivalent stroke clinician 

leader) the hospital was excluded. 

 

Recruitment  

The publicly available Audit report includes the name of a site contact for each 

participating hospital. This person was contacted to obtain the name of the Stroke Co-

ordinator (or equivalent stroke clinician leader) where this role was not filled by the 

named contact). The Stroke Coordinator (or equivalent stroke clinician leader) for each 

of the nine hospitals was invited via email to participate in a semi-structured video-

conference interview. If there was no response to this invitation, a follow-up email was 

sent two weeks later with telephone follow-up a week after this. If participants were 

able to identify one other stroke clinician (from any discipline) who was involved with 

the implementation of FeSS Protocols within their hospital they provided the clinician’s 

contact details. 

 

Theoretical Framework and Interview Schedule 

The Sustainability of Innovation Framework,197 is one of the eight recommended 

models, theories or frameworks to evaluate and interpret concepts of sustainability of 

evidence-based practices within acute care contexts.258 Grounded in the conceptual 

Model for Considering the Determinants of Diffusion, Dissemination, and 

Implementation of Innovations in Health Service Delivery,91 and the Dynamic 

Sustainability Framework,114 this theoretical framework was deemed the most relevant 
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for focused analysis on sustained adherence. Semi-structured interview questions and 

prompts were guided by this framework and one of the more detailed models it was 

founded on (Supplement I).91 Individual factors and organisational factors influencing 

clinician adherence to FeSS Protocols were explored, and details on intervention 

strategies used to implement the protocols were also collected. The interview schedule 

differed slightly for those hospitals that reported that they had not actively used any 

implementation strategies as participants would then only be able to hypothesise on 

potential factors that influenced the decision not to implement (Supplement I). 

 

Data Collection 

Interviews were conducted and recorded via videoconference (Microsoft Teams, 

v25072.1611.3570.1995). Participants were not informed of their hospitals FeSS 

Protocol adherence grouping however, they were aware of the purpose of the study. 

 

Data analysis 

Transcripts were deidentified and imported into NVivo software (version 12). Participant 

demographics are presented using descriptive statistics. Analysis was conducted using 

inductive thematic analysis271 with the theoretical frameworks used to guide the interview 

schedule. A formal coding template was not developed a priori as data were analysed 

inductively which involved iterative coding phases and theme refinement processes.269-271 The 

coding process was conducted by one researcher with regular meetings with expert qualitative 

researchers within the team to reach consensus on emergent themes. Themes were mapped to 

factors from the Sustainability of Innovation Framework197 to support deeper interpretation 

and contextual relevance. The factors in this Framework were derived from two other well 

established conceptual frameworks91,114 which were also consulted for further clarification as 

required. Comparative data analysis between hospitals based on their adherence was 

considered against the factors from the conceptual Framework and in alignment with the 
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research questions. Results are presented as themes constructed from sub-themes, and how 

these relate to factors identified in the literature to support sustainability from the 

Framework. 

 

Ethical considerations 

Ethics approval for the study was obtained from St Vincents Hospital Human Research 

Ethics Committee Sydney (2023/ETH00446) on the 20th April 2023. Participants 

provided written informed consent. 

 

Rigor and reflexivity 

Strategies were implemented to enhance trustworthiness, consistency, and applicability. 

Researcher bias was addressed by interviewer self-disclosure and regular team 

discussions during analysis. Transcripts were verified against video recordings to 

ensure accuracy and deepen data familiarity. Direct participant quotes supported 

representativeness, while systematic documentation of coding and theme development 

maintained analytical consistency. Qualitative expertise was available within the team, 

and contextual details were included to support the transferability of findings to similar 

clinical settings.272,273 

 

RESULTS 

Of the 131 hospitals that participated across one or more of the Audit cycles, 109 had 

participated in three or more of these cycles. Fifty-two hospitals had participated in a 

FeSS Intervention study (QASC 2005-2010, QASCIP 2013-2014, T3 2013-2016). Six 

hospitals were ranked with consistently high adherence and eight were ranked with 

consistently low adherence. Fourteen hospitals had variable adherence across the Audit 

cycles. All six hospitals ranked with consistently high adherence had stroke units and 
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five had previously participated in a FeSS Intervention study. Of the eight hospitals that 

were ranked with consistently low adherence, only two had a stroke unit and one had 

previously participated in a FeSS Intervention study. Five of the fourteen hospitals with 

variable adherence had previously participated in a FeSS intervention study and twelve 

had a stroke unit. 

 

Three hospitals from each of the consistently high, consistently low adherence, and 

variable FeSS Protocol adherence were purposively selected after further stratification 

according to prior participation in a FeSS Intervention study and from geographically 

diverse areas where results in these groupings allowed (e.g. only one of eight hospitals 

in the consistently low adherence group had previously participated in a FeSS 

Intervention study but no longer had a stroke unit or Stroke Coordinator) (Figure 1). 

Given the risk of identification of hospitals in smaller States or Territories, the location 

is not presented however, interviews were conducted with Stroke Coordinators from all 

States and Territories except for one. 
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Figure 1. Study sample by FeSS Protocol adherence groups, previous FeSS Intervention 
study participation and location (remoteness).322 
 

Participant characteristics 

Six of the nine Stroke Coordinators identified an additional participant from their 

hospital. Of a possible 15 interviews, 14 were completed between September 2023 to 

January 2024 (one interview participant failed to respond after several follow-up 

attempts). The interviews ranged from 15 to 49 minutes in length, with a mean duration 

of 31 minutes. All were registered nurses excluding one occupational therapist and one 

stroke neurologist and 79% (n=11) of interview participants were female (Table 1). The 

median years of clinical experience was 21 (range 9-35) and median years in their 

current role was 7.5 (range 1.5-17). 

 



 FeSS Protocol Adherence (Kelly Coughlan)  Page 216 of 354 

Table1. Participant Characteristics 

Health Profession Gender Years of 

clinical 

experience 

Years in 

current 

role 

Nursing Female 31 17 

*Nursing Female 16 16 

Nursing Male 34 3 

*Nursing Female 35 7 

Nursing Female 24 8 

Occupational Therapist Female 10+ 5 

Nursing Female 13 1.5 

*Nursing Female 20+ 8 

Nursing Female 9 3 

*Stroke Neurologist  Male 25 7 

Nursing  Male 21 7 

Nursing Female 30 11 

Nursing Female 14 10 

*Nursing Female 16 16 

*secondary interview participant 

 

Major themes mapped to Sustainability of Innovation Framework 

Two themes were constructed from several sub-themes and mapped to factors from the 

Framework. (Table 2). Participant quotes are used to illustrate the findings. 
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Table 2. Alignment of themes and sub-themes with factors from the Sustainability of 
Innovation Framework 
 
  

Themes and sub themes Sustainability of Innovation Framework factors  
Stroke Coordinator as 
sustainability champions 
and boundary spanners 
�x Maintenance of 

implementation 
strategies 

�x Fostering working 
relationships  

�x Communication and 
influence 

 

�x Workforce: (i) Employment models (i.e. a single staff 
member Stroke Coordinator model compared to a team of 
clinical champions) can influence the sustainment of 
implementation strategies. (ii) Working relationships 
require effective interpersonal skills by the Stroke 
Coordinator to act as a boundary spanner between 
departments/disciplines/organisations to foster network 
collaboration. 

�x Organisational: (i) Implementation strategies were 
initiated and leveraged from existing systems. (ii) 
Sustainment of implementation strategies require ongoing 
maintenance to embed FeSS Protocols into clinical 
practice. (iii) Operational governance requires effective 
communication and maintenance of relationships with key 
stakeholders that share an understanding and value the use 
of FeSS Protocols. 

�x Innovation-specific: (i) Site-specific adaptations of FeSS 
Protocols after initial implementation for optimisation in 
response to context, enable sustainability. 

 
Hospital executive and 
middle management 
respect of stroke 
specialty 
�x Designated area for 

stroke care 
�x Recognition of stroke 

specialist nursing 
skills  

�x Previous FeSS 
Intervention study 
participation 

 

�x Workforce: Hospital executive and middle management 
support and recognition of stroke expertise are required. 
This necessitates: (i) a designated area (e.g. stroke unit/ 
service) where the FeSS Protocols align with the values 
and needs of the multidisciplinary team; and (ii) 
recognition that personal motivation, capacity, and 
competencies are different for stroke nursing compared to 
other speciality areas and levels of patient acuity.  

�x Political: (i) a focused organisational approach before 
implementation of FeSS Protocols (e.g. agreement to 
participate in a FeSS Intervention study) enhances 
sustainability. (ii) It is important to be aware of other 
competing organisational directives before trying to 
implement an evidence-based intervention. 
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1. Stroke Coordinator as sustainability champions and boundary spanners 
 
The Stroke Coordinator role was identified as the lead for initial implementation of 

FeSS Protocols, and for maintenance and sustainment of these strategies used in their 

individual stroke services. As senior stroke nurse leaders, they assumed responsibility 

for driving evidence-based practice and acted as a ‘boundary spanner’ to communicate 

across disciplines and departmental boundaries. This required the use of interpersonal 

skills to foster working relationships and coordinate organisational-level approaches to 

acute stroke care. 

 

Sub-themes 

 

1.1 Maintenance of implementation strategies 

Education and training were common strategies employed for initial and ongoing 

implementation of FeSS Protocols into local stroke service processes and everyday 

clinical practice. A standardised document or care plan with organisational approval for 

use, specific to individual hospitals, was the predominant method to support these 

approaches. The names for these varied widely (policy, stroke care plan, pathway, 

checklist, protocol). Generally, this document was developed in line with the national 

clinical guidelines for acute stroke management that became a reference for use within 

the stroke service when requesting medical review and/or intervention: 

“We have pretty good adherence to our swallowing, the fever and sugar only started 
probably with the FeSS protocols. We incorporated into our initial management in ED 
and then and into our stroke pathway in the ward.” [High Adherence 1] 
 
“We have included the guidelines for FeSS Protocols into our governance for stroke 
unit care which can be easily accessed on the intranet.” [Variable Adherence 3] 
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Participants from hospitals with high FeSS Protocol adherence reported that these 

documents were used by nursing and medical staff to support care in accordance with 

FeSS recommendations: 

“It’s on our intranet, if I put in stroke patient then all of the procedures, care paths, 
come up for you and you can pick it out. Every three years they get reviewed. FeSS has 
been added to the medical template in EMR.” [High Adherence 2] 
 
“The junior doctors have a broad range of things they have to know in multiple 
patients…If we've got a stroke pathway and a framework, you can kind of say, well, 
here it is. And this is why we do it…they're very open to it.” [High Adherence 1] 
 

The existence of a multidisciplinary shared care pathway or document did not 

necessarily facilitate adherence as the Stroke Coordinator from a hospital with 

consistently low adherence also reported the use of a statewide stroke protocol designed 

for multidisciplinary and multiple departments to use: 

“It follows the stroke key guidelines … takes the doctors and the nursing staff through 
everything they have to do in that ED setting and then onto the acute ward and 
discharge planning [Low Adherence 1] 
 
Leverage from an existing process to include FeSS Protocols into clinical practice was 

perceived positively in relation to the transparency and consistency of requirements for 

stroke care in all hospitals in the same region. However, upscaling of a local stroke 

protocol on a larger scale was perceived negatively by the Stroke Coordinator from a 

hospital with consistently low adherence due to the significant time delays associated 

with the increased levels of consultation required for any updates. In some 

circumstances, this meant the protocol was then unavailable during the consultation and 

review period: 

“Having a district wide pathway meant we had to go through all that consultation. 
How can we actually just evolve what we've got instead of taking it away and saying 
no, you can't use that anymore, and then we've got nothing for this period of time” 
[Low Adherence 2] 
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Similarly, frustration with broader organisational processes was described by the Stroke 

Coordinator from a low adherence hospital, in relation to their requirement to follow a 

generic protocol for all acute inpatient admissions in that region, rather than a stroke-

specific protocol. There had been some recent success in negotiating approval for the 

use of a stroke thrombolysis and retrieval pathway, but a protocol specific to acute 

stroke management (for patients not eligible for stroke thrombolysis) was yet to be 

approved: 

“It is only thrombolysis and early assessment, and the other part of the protocol is for 
all general medicine patients, but not specific for stroke.” [ Low Adherence 3] 
 

The need to de-implement outdated recommendations and update stroke 

pathways/protocols to manage service expansion (such as stroke telemedicine) or to 

maintain alignment with current national stroke clinical practice guidelines generated 

much discussion. For smaller stroke services, the evolution of the stroke telemedicine 

model was perceived positively, as protocols for this service were developed 

collaboratively with the larger and better resourced stroke hospitals. The Stroke 

Coordinator from a hospital with variable adherence described how the role itself 

evolved with this service:  

“The Stroke Coordinator role is basically a new role for my organisation that has just 
came up when the Telestroke service has been implemented. We only started 
thrombolysis as part of the telestroke service implementation last year. Now with the 
new stroke pathway, they're just learning or starting to become aware of the FeSS 
protocol…” [Variable Adherence 3] 
 

The incorporation and maintenance of these documents in electronic medical records 

(EMR) had varied perceptions. Being able to add FeSS Protocols to medical admission 

documentation templates, was perceived positively (as it facilitated a prompt for 

medical staff to prescribe care in relation to these protocols). However, the additional 

governance and approval processes in relation to this technology integration was 

perceived negatively as it was thought to contribute to significant time delays: 
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“We have a stroke patient acute procedure for non thrombolysed patients on our 
intranet. There is an electronic care plan developed for this, but we've never 
implemented because of the EMR delays. We keep hearing its coming, but it's never 
really happened.” [High Adherence 2] 

Initially, the plan was to put it up in the EMR but this will take a very long time. As far 
as I'm aware, a lot of the stroke pathway forms are in paper form because it's easier to 
change it because of the quick change in Stroke Foundation guidelines.” [Low 
Adherence 2] 
 

The Stroke Coordinator from a hospital with variable adherence described an update to 

their stroke pathway design that may have had a positive influence on their improved 

adherence. The revised design was aligned with national stroke clinical practice 

guidelines and now required documentation of compliance with this pathway for each 

nursing shift. 

“FeSS was all sort of built into our pathway beforehand. Now there has to be some 
accountability that these things were done, for each shift.” [Variable Adherence 1] 
 
The existence of a stroke unit to centralise acute stroke care was perceived to facilitate 

a cohesive approach to patient care, confirming alignment with shared goals of the 

organisation for evidence-based acute stroke care. The hospital-approved policies and 

protocols (adapted to include FeSS Protocols) were reported to be uniformly applied 

and regularly reviewed for currency with latest evidence. The relocation of a stroke unit 

was described as destabilising and how the absence of a stand-alone stroke unit 

impacted the Stroke Coordinators ability to reinforce and monitor compliance with 

stroke protocols: 

“We've joined the whole Neurosciences ward as one and when that happened, we've 
had a fairly large turnover of staff. The stroke unit looked feral and old, but the 
systems, even though I thought they didn't work very well back then, I think they 
probably did because we were all in one area together.” [High Adherence 3] 

“We don't have a stroke unit; protocols are not updated (the stroke pathway has not 
been updated since 2016). If they’re not transferred out to a stroke unit, they can go 
basically anywhere…” [Low Adherence 2] 
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1.2 Fostering working relationships 

The ability of the Stroke Coordinator to effectively maintain working relationships 

across departmental boundaries and disciplines were reported as being essential for 

sustained adherence to FeSS Protocols. Predominantly these were specific to the 

emergency department, speech pathology and medical colleagues: 

 
“I would have to say I didn't get a lot of buy in or support from ED in regard to FeSS 
or time to imaging or any of those sorts of markers. And that's what's been a real 
challenge over the last couple of years … I just got told by ED: I'm sorry it's not a 
priority.” [Low Adherence 1] 
 
“So the swallow, it has been a problem because there is not always someone available 
in the stroke unit and in ED or in other medical wards to perform dysphagia screening. 
They are not trained to do it, and they have been always reluctant to be trained in 
swallow screening” [Low Adherence 3] 
 

The relationship with the speech pathology department was identified as a positive 

influential factor for sustained adherence to FeSS Protocols, especially where there 

were shared arrangements for education and training, data collection and feedback. 

Another key relationship highlighted was with medical leadership and inconsistent 

support in relation to sustained adherence to FeSS Protocols. Frequently the Stroke 

Coordinator assumed some responsibility for orienting new and junior medical staff. 

However, if acute stroke management in accordance with FeSS Protocols was not 

reinforced by the medical leadership group, then sustainment of implementation 

strategies was difficult: 

“I could kind of remind the doctors (we have a new one every six weeks). But then after 
hours, obviously there was no one there to prompt people. Our consultants obviously 
don't feel strongly about it” [High Adherence 3] 

“My biggest issue would be the doctors not being aware, even though I give them 
orientation, the protocols and the consultants will say they're not aware. The doctors 
don't enforce our words.” [Variable Adherence 2] 
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The Neurology Advanced Trainee (three-year speciality fellowship post-basic physician 

training) was an exception to this finding, and was reported as someone who valued the 

evidence for the use of FeSS Protocols and supported their use: 

“The neuro advanced trainees are very good, because they've come from other areas as 
well. So they'll give us some feedback too. If you say, what's the reasoning behind this? 
And they'll fill you in, on the latest research.” [High Adherence 1] 

“Our advanced trainee at the moment is from XXXX, so they document, you know, as 
per FeSS Protocols.” [High Adherence 2] 
 

1.3 Communication and influence 

Data collection is a common task for most Stroke Coordinator roles262 and widely 

reported in this study to be onerous. Those Stroke Coordinators that collected data for 

the Audit cycles reported to have also been responsible for communicating those results 

back to the multidisciplinary team. The Stroke Coordinator (from a hospital with 

consistently low FeSS Protocol adherence) who did not perform data collection for the 

Audit cycles was unaware of their hospital’s participation, as the results had never been 

shared with the nursing staff: 

“So, we've never done that [the acute Audit] on the ward, just the rehab Audit 
normally, I'm not sure who would collect that data because I've never done any.” 
[Low Adherence 3] 
 
Participants were asked about any additional data collection (FeSS variables) outside of 

the Audit cycles, and if/how these results were communicated to the nursing staff and 

broader muti-disciplinary team. Additional data on FeSS variables was contributed into 

local databases and/or the Australian Stroke Clinical Registry (AuSCR) which has an 

optional dataset (as of July 2019) to collect continuous FeSS variables prospectively: 

“We know where our gaps are because we do look at our AuSCR data a lot and that's 
why we signed on for the FeSS (optional dataset in AuSCR).” [Variable Adherence 3]. 
 
“I do monthly reports about the code stroke process to the medicine department and  
six monthly reports on adherence to the stroke protocol.” [Variable Adherence 2] 
 
Strong links to professional networks were reported by Stroke Coordinators from 

hospitals with high and variable adherence as a factor perceived to enhance confidence 
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in advocating for adherence to FeSS Protocols in their stroke services. Some of these 

networks were region specific, and membership to a national stroke nursing network 

(the Australian Stroke Nurses Education Network (ASNEN) was also common. These 

forums were described as an opportunity to discuss common issues in relation to FeSS 

Protocol implementation and sustainability: 

“We've talked about FeSS quite a lot and it's been something that we've tried to make a 
bit of a focus through some of the education that we've done as well. But certainly, I 
think the barriers are fairly similar across the board.” [Variable Adherence 1] 

“You kind of need to go to these things (ASNEN stroke nurse leaders day) to learn that 
you're not just an utter failure…..you know, it's big to implement three protocols at one 
time.”[High Adherence 3] 
 

Mapping to factors from the Sustainability of Innovation Framework 

 

The first theme of the Stroke Coordinator as sustainability champions and ‘boundary 

spanners’ was constructed from sub-themes of maintenance of implementation 

strategies, fostering working relationships and communication and influence. Leverage 

and adaptation of hospital specific existing systems and tools by Stroke Coordinators to 

embed routine use of FeSS Protocols into clinical practice required ongoing 

maintenance for their sustained use. Underlying many of the reported issues were 

Organisational factors. Obtaining operational governance for these strategies was not a 

one-off process. As technology and the services offered by the hospital evolve, 

implementation strategies had to be flexible enough to accommodate these changes. 

Maintenance of interdepartmental relationships was identified by the Stroke 

Coordinators from hospitals with high adherence as essential to ensure the strategies in 

place for FeSS Protocols were not overlooked during any changes or upgrades within 

their service. Furthermore, those who were able to navigate the complexities of new 

technological innovations, such as telestroke and electronic medical records (EMR), 
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effectively leveraged these tools and new ways of working to incorporate FeSS 

Protocols to facilitate sustained adherence. 

 

Although the protocols are designed to be nurse-led, they require endorsement from 

medical and speech therapy colleagues. Consideration of the Stroke Coordinator’s 

interpersonal influence and ability to foster network collaboration with relevant 

stakeholders as the sustainability champion, highlights issues in relation to Workforce 

Factors. At the organisational level, the risk of a single Stroke Coordinator service 

model makes any implementation efforts vulnerable if this staff member is unavailable. 

In the absence of peers to share responsibilities of overcoming barriers to sustainment 

of implementation strategies, this critical staffing resource and strategies are 

compromised: 

“We don't have anybody in the district who's got stroke experience, or a stroke 
champion or Clinical Nurse Specialist. So that lack of nursing expertise in stroke 
nursing is very difficult as well.” [Low Adherence 2] 

“I don't have anybody else; our Clinical Nurse Educators are largely not stroke, I bear 
the main load …After hours, obviously there is no one there to prompt people. We had 
the protocols but obviously unless someone is there to push it, it didn't really happen.” 
[High Adherence 3] 
 
When considering this workforce factor for hospitals with variable adherence, an 

improvement in adherence may have coincided with the expansion of the single Stroke 

Coordinator role to a 24-hour model of care. Mitigating some of the risk associated 

with reliance on a single staff member Stroke Coordinator service model was also 

addressed by identifying stroke champions in other departments. These clinicians self-

identified as having an interest in acute stroke care and were willing to learn about 

managing FeSS complications. This shared understanding facilitated their championing 

for the use of FeSS Protocols in their respective departments: 

“I've created some ED and ICU stroke champions in those key stakeholder areas, some 
of them have fully completed the ASSIST (dysphagia screening tool) training and others 
are now doing it.” [Variable Adherence 3] 
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“I think with the turnover of staff, get your champions actually working actively to help 

you so that it's not all dependent on the one senior nursing stroke lead.” 
[Variable Adherence 1] 
 

Innovation-specific factors for sustainability relate to the acceptability, quality and safety of 

the innovation to stakeholders. There were some reports of a lack of medical leadership to 

enforce the FeSS Protocols, particularly in relation to the use of insulin for treatment of 

hyperglycaemia. In response to the perceived risk or uncertainty, several adaptations to the 

FeSS Protocols to suit local context were in place (e.g. use of subcutaneous insulin instead of 

intravenous infusions and/or review by the endocrinology team). 

 

2. Hospital executive and middle management respect of stroke specialty 
 

The second theme was the essential principle of hospital executive and middle management 

support and respect for stroke as a distinct specialty area. The need for a designated area for 

stroke care and recognition of stroke specialist nursing skills were sub-themes fundamental to 

respect for the knowledge required to effectively manage and treat acute stroke patients. 

Previous FeSS Intervention study participation was another sub-theme pertinent to this topic as 

the benefits of a focused organisational agreement before attempts to implement FeSS Protocols 

became evident. 

 

Sub-themes 

 

2.1 Designated area for stroke care 

Workplace configuration and the presence of a dedicated stroke unit featured 

prominently as a topic during interviews. Of the hospitals with consistently low FeSS 

Protocol adherence, only one was equipped with a stroke unit. The Stroke Coordinators 

from hospitals with high and variable adherence came from stroke units that operated 

independently as autonomous specialist departments: 
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“We've only got 5 beds and we're completely separate to the rest of the ward, so the 
nursing staff only work in the stroke unit. I think that the rest of the hospital has that 
respect for our unit. And they're very good at allowing us to manage the unit 
ourselves” [High Adherence 1] 
 

However, constant negotiations required to reserve these beds for patients with stroke 

and to have stroke specialist staff assigned to their care was emphasised: 

“Ringfencing of the beds is a daily challenge, to try and keep patients ‘cohorted’ 
together, I’ve been trying to have the roster ringfenced as well, so you have specific 
nurses in that acute space” [High Adherence 2] 

 

The Stroke Coordinator from the only hospital with low FeSS Protocol adherence that 

had a stroke unit described the issues with inconsistent personnel for staffing (attributed 

to the hospitals location and transient population). Additionally, the patients in this 

stroke unit were not always managed by the neurology team unless they were the 

admitting team: 

 
“The problem is that the patients are admitted under General Medicine so that is a 
different team of doctors every day that admit patients with stroke. This creates a bit of 
confusion, even if we lead the decisions, they are not immediately our responsibility.” 
[Low Adherence 3] 

 

2.2 Recognition of stroke specialist nursing skills 

Acknowledgement and recognition of the skills required to work in specialist stroke 

units varied between hospitals. Demonstration of competency was required by units 

with high and variable adherence compared to the one stroke unit with low adherence 

that was based on length of employment only: 

“You can't work in our stroke bay, until you've done the transition program for stroke 
neurology and the telemetry package. No graduate nurses [work in this area] until it is 
their second year.” [High Adherence 2] 

“Everyone who worked in the stroke unit had to have certain modules ticked off. They 
were given an orientation book that was very heavily FeSS influenced.” 
[Variable Adherence 1] 
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“New staff are not allowed into the stroke unit until they've been on the ward for over a 
year”. [Low Adherence 3] 
 
There was significant discussion in relation to the stroke unit and other clinical 

specialities that shared the same workspace. Co-locating the acute stroke patients with 

sub-acute inpatient rehabilitation patients, was described as a contentious issue. It was 

suggested that combining the acuity levels diluted the specialist focus of the acute 

stroke unit, with continual negotiations required to maintain suitably qualified nurses to 

staff the stroke unit and protect existing nurse patient ratios: 

“So it had its own FTE of staff who only worked in the stroke unit and that got 
degraded as everyone got mixed in. So, all the expertise within stroke got dispersed 
amongst the ward and it meant that you could have someone in the stroke unit who 
essentially had no experience working with acute stroke patients.” 
[Variable Adherence 1] 

It was also perceived that the change in acuity, resulted in a change in leadership. In the 

acute care setting, nurses were perceived to lead patient care. Whereas in the sub-acute 

setting, it was perceived that allied health were directing patient care: 

“It might take 45mins to get someone dressed, showered and ready so they can attend 
their 10am physio session. But the nurse might then have their eye off the ball when 
someone is acutely deteriorating and is not able to respond in a timely manner. You 
lose that primary focus of the nurse leading the care to subacute focus where Allied 
Health direct the care.” [High Adherence 2] 
 

Stroke Coordinators from hospitals with low adherence that did not have a stroke unit, 

managed patients with stroke on a mixed general medicine ward or the patients could 

be dispersed throughout the hospital to any bed with telemetry capacity. The mixed 

ward included both acute and sub-acute stroke patients. Although the nurse unit 

manager made every effort to keep the acute and sub-acute stroke patients at opposite 

ends of the shared ward, there was no delineation of staff or treatment phase specific 

protocols. 
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2.3 Previous FeSS Intervention study participation  

Two of the hospitals with high FeSS Protocol adherence and one of the hospitals with 

variable adherence had previously participated in a FeSS Intervention study. None of the 

hospitals with low FeSS Protocol adherence had participated in any of the FeSS Intervention 

studies. When Stroke Coordinators were asked to recall the implementation strategies used 

during the studies, their responses were non-specific, or they couldn’t remember: 

“The designated clinical champions during that trial have continued, there was 
probably only myself and one of the other stroke nurses who is still here working. You 
sort of forget about it now because it's sort of just, you know, business as usual” 
[High Adherence 1] 

“I remember a lot of the training that happened particularly in the emergency 
department, I think there was a bit of uptake, particularly when it was happening and 
then it just died off again, because there weren’t champions on the floor pushing that 
stuff.”  [Variable Adherence 1] 

It wasn’t clear if the limited clinician recall of the strategies used during these studies 

was indicative of the time that had passed since participating in the study and/or the 

successful embedding and normalisation of routine use of FeSS Protocols in their 

hospitals. 

 

Mapping to factors from the Sustainability of Innovation Framework 

Management support and recognition of the expertise required to care for the patients 

with acute stroke are important Workforce Factors for sustainability. The existence of a 

designated space within the organisation for management of this critical acute stroke 

period acknowledges the specialist skills required of staff who work in this space. 

Similarly, having dedicated staff that have achieved the required competency in 

speciality skills to work in these environments is also a Workforce factor at the 

individual level that relates to their personal motivation, capacity, and competence. 

Centralising the foci of professional knowledge facilitates assimilation of the 
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innovation as it is more likely to be consistent with the values and needs of the staff 

working there.91 Examples presented by Stroke Coordinators of potential threats to 

sustainment of implementation strategies include inconsistent staffing or high staff 

turnover, decline in morale (e.g. relocation of stroke unit), and staff attitudes and 

perceptions (mismatch of co-located clinical specialties).197 

 

Previous participation in a FeSS Intervention study is relevant to Political factors for 

sustainability. A focus on one particular policy or directive from the organisation at the 

early stage of implementation (such as agreement to participate in a clinical trial), can 

increase the chances of sustained implementation. To participate in one of the FeSS 

Intervention studies, agreement across the relevant departments would have been 

required for institutional and ethical approval before commencement. The additional 

time to negotiate these approvals prior to implementation, is likely to have positively 

influence sustained use of FeSS Protocols. The Stroke Coordinator from a hospital with 

low adherence also highlighted the importance of understanding other competing 

organisational directives before trying to implement the Protocols. The hospital did not 

have a specialist stroke unit or designated area for stroke patients. The Stroke 

Coordinator described some major resistance to implement any form of stroke pathway 

or protocol due to the competing national directive to immediately transfer patients out 

to a facility that did have a stroke unit: 

“There's this big focus on making sure referrals were done, everyone would be 
spending all of their time ringing and faxing and you know my frustration then was but, 
in the meantime, let's just do some basic stuff…..I was repeatedly told you can't have a 
stroke pathway because you don't have a stroke service.’ [Low Adherence 2] 

This obviously becomes an issue if stroke unit beds at other hospitals are at capacity 

and the patient with stroke must remain on site in a non-specialist area with no pathway 

to guide recommended care in this acute period. 
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DISCUSSION 

Despite the proven benefits of the evidence-based FeSS Protocols supported by a strong 

recommendation in clinical practice guidelines, their consistent application remains 

suboptimal. Understanding factors that contribute to clinical variation in acute stroke 

care is critical to improving adherence and ultimately patient outcomes. There are 

challenges in implementing and sustaining evidence-based care where different 

disciplines and departments are involved. Exploration of clinician perspectives of 

individual and organisational factors influencing sustained use of FeSS Protocols in 

Australian hospitals generated two themes constructed from six sub-themes. These 

mapped to four factors from the Sustainability of Innovation Framework. Theme 1: 

Stroke Coordinator as sustainability champions and boundary spanners [maintenance 

of implementation strategies; fostering working relationships, communication and 

influence] mapped to workforce, organisational and innovation-specific factors. Theme 

2. Hospital executive and middle management respect of stroke specialty [designated 

area for stroke care; recognition of stroke specialist nursing skills; previous FeSS 

Intervention study participation] mapped to workforce and political factors. Stroke 

Coordinators from hospitals with consistently high adherence were from stroke units 

and were supported by other clinical champions. Hospitals with consistently low and 

variable adherence reported difficult interdepartmental working relationships and 

competing organisational directives. 

 

The champion role is a powerful implementation strategy frequently used in research. 91 

The term is often used interchangeably with ‘opinion leader’ or ‘change agent’ despite 

the differences in these roles, contributing to lack of clarity about their effectiveness. 

Research usually focuses on the role of champions in relation to implementation rather 

than how the role continues or changes longer term, or in relation to sustainability.326 
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The Stroke Coordinator’s role in implementation was expected given the leadership 

status of this senior nursing position. However, their informal role in sustainment of 

implementation strategies that included (but was not limited to): maintenance of 

hospital specific policies and protocol documents, education and training, coordination 

of data collection for Audits and other repositories, and the responsibility of delivering 

feedback of these Audit results to multiple disciplines and departments was a key 

finding. The Stroke Coordinator’s interpersonal skills and ability to foster working 

relationships with other disciplines and departments are critical to their dual role of 

boundary spanner as cooperation from multiple stakeholders is required for sustained 

use of FeSS Protocols. Boundary spanning activities in an American study of advanced 

practice professionals (nurse practitioners and physician assistants) who act in stroke 

coordinator roles have also been credited for maintaining sustained engagement in 

acute stroke care.163 

 

FeSS Protocol adaptations to suit local context are consistent with literature on 

sustainability of healthcare innovation that sustained use of the FeSS Protocols as 

initially implemented is not a static event, but a process that must be continually 

negotiated among members of an organisation long after initial implementation.114,197 

This type of continual improvement (adaptations) after initial implementation for 

optimisation in response to local context, enable sustainability.114 The Stroke 

Coordinator’s leadership and collaboration skills can positively influence this process 

with effective communication channels to develop a shared understanding and values in 

relation to the use of FeSS Protocols. One example of these efforts is the feedback of 

Audit results across different departments and disciplines to drive engagement for the 

use of FeSS Protocols. 
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There is evidence of other nurse leader champions influence on the sustainability of 

best practice guidelines in hospitals for falls prevention, pressure ulcer prevention, and 

pain management.327 Champions are also included as a factor in the Integrated 

Sustainability Framework,113 and a recent systematic review of evidence-based 

intervention sustainability strategies.110 However, a more recent scoping review found 

the role and responsibilities of the champion were poorly defined.328 Similarly, despite 

national and international recommendations for a dedicated Stroke Coordinator position 

as an integral part of a hospitals stroke service,223,329 their role and scope of practice is 

often inconsistently defined.262 This inconsistency is evident in one Stroke 

Coordinators lack of awareness of participation in the Audit in contrast to other Stroke 

Coordinators who led this quality improvement activity. Furthermore, it highlights that 

the Audit results were not shared with nursing staff which may hinder their engagement 

with evidence based care. 

 

It is evident from this process evaluation that Stroke Coordinators cannot effect practice 

change alone. The use of a single staff member model, highlighted as a workforce 

factor for sustainability, may impact sustained use of FeSS Protocols. Having more 

than one Stroke Coordinator or designated stroke champions in other departments was 

identified as a contributing factor to successful sustainment of implementation 

strategies for the use of FeSS Protocols. The effectiveness of multiple champions 

compared to single champions has been recognised in implementation research326 and 

was also highlighted in the study of advanced practice professionals acting in stroke 

coordinator roles.163 

 

There were numerous strategies identified for embedding FeSS Protocols into site 

specific clinical practices, policies and processes. However, where patients with stroke 
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were not cared for in a designated area where care is centralised and managed by the 

multi-disciplinary team, protocols were seen as a guideline rather than mandatory. 

Similarly, the inclusion of acute and sub-acute stroke care in the same designated 

workspace was not viewed positively by interview participants, due to the lack of 

distinction in clinical areas. Stroke unit care remains the single most important 

recommendation in the national stroke guidelines.223 Overcoming this barrier requires 

management support and acknowledgement of the need for a distinct area with acute 

stroke care protocols, staffing ratios and the skillset required for staff to work in 

respective clinical areas. 

 

Consistent with the literature on diffusion of innovations, the stroke units that were able 

to sustain consistently high FeSS Protocol adherence were stand-alone units with 

decentralised decision-making structures.91,330 The length of time a stroke unit had been 

established may account for some of the variation in FeSS Protocol adherence, 

however, investigating this was beyond the scope of this study. Regardless, 

international translation of FeSS Protocols in Europe (n= 64 hospitals, 17 countries) has 

demonstrated that the protocols can be successfully implemented by both stroke-unit 

and non–stroke-unit hospitals noting that establishment of dedicated stroke units are not 

always possible in smaller regional and remote hospitals.34 A designated area for stroke 

patients, within a general or neurology ward has been demonstrated in other studies to 

maintain high standards of acute stroke care, particularly when using nursing ‘care 

bundles’ similar to the way the FeSS Protocols are packaged (three to five evidence-

based interventions).331 These examples highlight the instrumental role nurses can play 

in advancing stroke care through the use of nurse-led protocols. Maintaining high 

quality local services for patients with stroke unable to access stroke unit care has been 

identified as a challenge in this study and in the literature. Efforts are ongoing to 
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determine what elements of organised stroke care can be implemented to make the 

largest gain in these lower resourced settings.332 

 

Strengths and limitations of the work 

Strengths of this study include the use of end-user perspectives given that clinician 

acceptance has been identified as a key factor for sustainability.333 Furthermore, the 

choice of Stroke Coordinators as the most likely personnel to be sufficiently 

knowledgeable regarding factors that may influence adherence to FeSS Protocols is 

supported by the finding of a median of 7.5 years of service in this leadership role. 

Those participants with fewer years of service were able to nominate a secondary 

person for interview that had either filled this role before them or been directly 

involved with the implementation of FeSS Protocols in their hospital. The secondary 

interviews enhanced the reliability and applicability of the data obtained during the 

primary interviews and improved the generalisability of data in relation to the hospital. 

 

Additional strengths consist of the purposive sampling design to efficiently analyse sustained 

adherence to FeSS Protocols and the extended time period over four Audit cycles that 

spanned a six-year period to explore sustainability. Sampling by adherence levels enabled 

focused data collection from participants who were able to provide valuable insights into their 

consistent ranking of high or low adherence across the Audit cycles. Additionally, the 

inclusion of hospitals with variable adherence to FeSS Protocols generated some 

understanding into why this inconsistency may have occurred. The substantial six year period 

for evaluation of an evidence based intervention at recommended multiple time points after 

scale-up is noteworthy, given the criticism of many studies attempts to evaluate sustainability 

at only one to two years post implementation.111 Although we achieved representation from 

Stroke Coordinators across all Australian States and Territories with the exception of one, the 
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specialist nature of this clinical role and purposeful selection on other criteria may limit the 

representativeness of findings for other health professionals involved in stroke care. 

 

Using a theoretical framework tailored to sustainability, and grounded in other established 

frameworks,330,114 facilitated a comprehensive understanding of the factors for sustainability. 

Although the data only mapped to four of the five factors that make up this framework, this 

was not considered a limitation. Financial factors were not identified as Stroke Coordinators 

are generally not tasked with departmental budget management. Similarly, authors of another 

study that used this framework to evaluate sustainability of Nurse Practitioners in Emergency 

Departments, also did not report findings that were relevant to this factor.334 

 

Recommendations for further research 

Future research on the national stroke unit accreditation which commenced in 2022, 

will be of interest to evaluate any impact this process may have on adherence to clinical 

practice guidelines.191 Additionally, there is a clinical trial underway in Australia and 

New Zealand that involves a multi-component implementation strategy using external 

remote facilitation to support healthcare teams in adopting FeSS Protocols.306 This 

approach may prove particularly beneficial for regional and remote areas and will direct 

future efforts in determining the amount of external support required to assist hospitals 

to implement FeSS Protocols. 

 

Implications for policy and practice 

The Stroke Coordinator is recognised for their role in ensuring coordinated, best-

practice care,223 but their key role as sustainability champions has yet to be 

acknowledged in the literature. This finding is important not only for the sustained use 

of FeSS Protocols but also likely relevant to other stroke clinical practice guidelines. It 
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is recommended that all primary and comprehensive stroke services in Australia have a 

dedicated Stroke Coordinator role. Despite this, according to the 2023 national audit of 

acute stroke services (n=107 participating hospitals), only 70 of 86 (81%) services with 

stroke units and 11 of 21 (52%) services without a stroke unit reported having a 

dedicated Stroke Coordinator role.315 Highlighting the value of this nursing leadership 

position by acknowledging their critical role in sustainability, strengthens the rationale 

for staffing of the Stroke Coordinator role in all stroke services. 

 

CONCLUSION 

This process evaluation after scale-up strategies to maximise nationwide use of FeSS 

Protocols, has identified several key factors for sustaining adherence to this clinical 

practice guideline. Importantly, it has recognised the pivotal role of the Stroke 

Coordinator in sustainment of implementation strategies enabled by their boundary 

spanning skills. The unique skillset of these stroke leaders should be acknowledged by 

health services to guide future implementation strategies to optimise in-hospital acute 

stroke care and improve patient outcomes. 

 

ABBREVIATIONS  

ASNEN: Australian Stroke Nurses Education Network 

AuSCR: Australian Stroke Clinical Registry 

FeSS: Fever, Sugar, Swallow 

QASC: Quality in Acute Stroke Care 

QASCIP: Quality in Acute Stroke Care Implementation Project 

T3: Triage, Treatment, and Transfer 
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5.3 Summary 

 

This study provided critical end-user insights into the factors that influence the sustained use 

of the FeSS clinical practice guidelines in acute stroke care. Considered alongside the 

sustainability outcomes measured across the audit cycles in the earlier quantitative study in 

Chapter Four, this study has highlighted additional factors that influence long term 

sustainment of implementation strategies that may account for variation in stroke care 

practices. 

 

Guided by the Sustainability of Innovation Framework, the pivotal role of Stroke 

Coordinators as sustainability champions and boundary spanners who drive adherence 

through leadership, collaboration, and ongoing maintenance of implementation strategies was 

identified. This key workforce factor was one that had not been accounted for in the 

quantitative study, highlighting the value in the use of process evaluation qualitative research 

methods to uncover such insights. The use of advanced practice nurses to improve adherence 

to stroke clinical practice guidelines was previously identified in the literature review in 

Chapter Two. Specifically, their influence on timely acute stroke assessment was attributed to 

their boundary spanning skills in the emergency department. Again, the skills of advanced 

practice nurses (Stroke Coordinators) to drive engagement and evidence-based practice across 

services and disciplines have been noted in this study specific to acute stroke care settings. 

The importance of organisational support, designated stroke care areas, and recognition of 

stroke specialist nursing skills in fostering a culture of evidence-based practice were also 

identified as key factors that influence sustained adherence to the FeSS Protocols. 

Importantly, the study reveals that sustainability is not a passive outcome but an active, 

dynamic process requiring continuous adaptation, engagement, and institutional commitment. 

These insights offer valuable guidance for health services aiming to embed and sustain best-

practice stroke care, particularly in settings with limited resources or structural challenges. 
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The next chapter summarises the findings from each study undertaken in this research 

program and considers them collectively in relation to the overarching research aim. It 

discusses the use of different research methods to evaluate the impact of the new evidence-

based stroke clinical practice guideline and explores the diffusion of this evidence into acute 

stroke care services. Contributions to the field are highlighted, along with the strengths and 

limitations of the research, and recommendations for future work are outlined. 
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CHAPTER SIX  DISCUSSION AND CONCLUSION 

 

6.1 Overview 

 

The use of Fever, hyperglycaemia (Sugar) and Swallowing (FeSS) Protocols for stroke in 

Australian hospitals, after their inclusion as recommended care in the 2017 National Acute 

Stroke Guidelines has been investigated in this doctoral research program. The thesis 

examined the current research evidence and was also a long-term study of clinician behaviour 

change and the natural history of diffusion, within the context of implementation of stroke 

clinical practice guidelines in Australian acute stroke care hospitals. Embedded within the 

translational Quality in Acute Stroke Care research program, this doctoral research was a 

unique opportunity to evaluate the sustainability of implementation strategies used in earlier 

FeSS Intervention studies31-33 (i.e. clinical champions, barrier and enabler assessments, 

educational workshops and reminders), compared to the more passive implementation 

strategies,84 such as dissemination of clinical practice guidelines and national audit and 

feedback cycles. The 2017 evidence-based stroke clinical practice guideline and the study of 

diffusion of this evidence into acute stroke care services, provides new insights into the 

longer-term sustainment of implementation strategies for stroke clinical practice guidelines. 

 

The translation of research findings into clinical practice is commonly referred to as a pipeline 

from ‘bench to bedside’ and is broken down into distinct phases: T0 basic research (lab or 

bench based); T1 translation of basic research to humans; T2 translation to patients (bedside 

research); T3 translation to general practice care; and T4 translation of research to populations 

or communities.335 Implementation science is the study of methods and concepts to translate 

evidence-based clinical innovations in these later phases (T3-T4) into wider practice for 

public health impact.336 Many innovations do not make it into routine clinical practice and for 

those that do, there is a significant time lag between evidence generation of the interventions’ 
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effectiveness and widespread uptake into clinical practice.336 Furthermore, the process of 

translating evidence into clinical practice is widely recognised as being notoriously difficult 

as it requires changing clinician behaviour.94 Without successful implementation of the 

evidence, sustainability is unlikely. The process of implementation is the initial process of 

translating an innovation or evidence-based intervention into a setting or system,114 while 

sustainability is the extent to which it is maintained or normalised in routine practice within 

that setting or system.337 

 

This thesis contributes to knowledge in the field of implementation science by its novel 

evaluation of the sustainability of FeSS Protocol adherence in relation to sustainment of 

implementation strategies longer-term. Additionally, it includes the critical perspective of 

front-line clinicians as the end-users of FeSS Protocols, regarding key factors that influence 

their sustained use. These include both individual factors (e.g. attributes of the innovation, 

social influence, values),330 and organisational factors (e.g. structure, culture, leadership, 

system readiness).330 Diverse research methods (a systematic-hybrid narrative review 

(Chapter Two), a quantitative pre-test/post-test study (Chapter Four) and a qualitative 

descriptive process evaluation (Chapter Five) have been used to comprehensively explore the 

complex topic of translation of an evidence-based intervention into widespread clinical 

practice. These methods are in accordance with the critical realism paradigm which advocates 

for the use of research methods relevant to the research question and phenomenon under 

study,198 forming the foundation of this thesis. 

 

The findings from each study undertaken in this research program are summarised in this 

chapter in relation to the overarching research aim. The first part of the chapter reviews the 

main findings of the research program and highlights their novel contributions to knowledge, 

mapped against each study aim. The strengths of the research are discussed, and the 
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limitations are also outlined and acknowledged. The chapter ends with a summary of 

recommendations for policy, clinical practice and research. 

 

6.2 Study aims achieved 

 

The overarching aim of this thesis is to evaluate and explore diffusion of the FeSS 

Protocols for stroke in Australian hospitals, after their inclusion as recommended care 

in the 2017 National Acute Stroke Guidelines. National stroke data and front-line 

clinician perspectives have been used to assess adherence and factors that influence 

sustainment of implementation strategies for the FeSS Protocols. The issues identified 

from the literature review in Chapter Two regarding adherence to stroke clinical 

practice guidelines informed the development of each research question, which are re-

stated below: 

1. Has adherence to the FeSS Protocols in Australian hospitals improved since their 

inclusion as a recommendation in the 2017 Australian Clinical Guidelines for 

Stroke Management as evidenced by National Stroke audit results of 2019 and 

2021 when compared to National Stroke audit results of 2015 and 2017. 

2. Does previous participation in the QASC, QASCIP or T3 FeSS Intervention 

studies increase adherence to the FeSS Protocols? 

3. Does admission to a stroke unit rather than to a general medical ward increase 

adherence to the FeSS Protocols? 

4. What strategies or interventions have been used to implement the FeSS Protocols 

and how do these compare for hospitals that participated in the FeSS Intervention 

studies and those that did not? 
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5. What are the perceived individual and organisational factors that influence FeSS 

clinical practice guideline adherence in i) hospitals with consistently low FeSS 

adherence composite scores, ii) hospitals with consistently high FeSS adherence 

composite scores and iii) hospitals with variable FeSS adherence composite 

scores? 

6. Do the identified influential factors from hospitals with high, low and variable 

FeSS adherence composite scores map to factors from the Sustainability of 

Innovation Framework and how do these factors influence sustained use of the 

FeSS Protocols in Australian hospitals? 

 

A quantitative pre-test/post-test study design was used to evaluate the use of the FeSS 

Protocols for stroke in Australian hospitals using national stroke data to address the first three 

research questions (Chapter Four). To gain a more comprehensive understanding of these 

study results, a qualitative process evaluation was conducted to investigate factors that 

influenced clinicians’ sustained adherence to the clinical practice guideline for use of FeSS 

Protocols in real-world settings (Chapter Five). This study, using semi-structured interviews 

with expert clinicians from organisations that contribute to national stroke data, was designed 

to answer the remaining three research questions. 

 

Specific aims were identified and addressed for each separate study that make up this thesis; 

however, they are interrelated, collectively contributing to the overarching aim and 

knowledge about implementation and sustained uptake of stroke clinical practice guidelines in 

acute hospital settings. Further detail regarding the main findings and key contributions to 

knowledge from each study is presented under their respective study sub-headings. A 

summary of these findings in relation to the individual study aims is also provided at the end 

of this section in Table 1. 
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6.2.1 Study One: Systematic narrative hybrid review and synthesis of the literature 

 

The purpose of the first study was to situate the research within the broader context of current 

literature regarding clinician adherence to acute stroke clinical guidelines, particularly 

recommendations specific to the management of fever, hyperglycaemia and swallow 

complications post stroke. The aim was to undertake a systematic narrative hybrid review and 

synthesis of behaviour change interventions that improve hospital clinician adherence to any 

stroke clinical practice guideline, and those specific to fever, hyperglycaemia, and swallow 

management after stroke in adult patients. The findings informed the research questions and 

aims specific to each subsequent study in this doctoral research program. 

 

The interventions investigated in the seven systematic reviews (total of 95 studies)140-146and 

ten single RCTs32,62,147-153 designed to improve hospital clinician adherence to stroke clinical 

practice guidelines consisted of: in-hospital care pathways, quality improvement 

collaboratives, advanced practice nurses, simulation training, continuous physiological 

monitoring, audit and feedback, a nurse-led care bundle, and multicomponent interventions.  

 

Collectively, the 105 total number of studies highlighted the lack of high-quality evidence for 

interventions designed to improve adherence to stroke clinical practice guidelines or those 

specific to fever, hyperglycaemia, and swallow management after stroke in adult patients. 

While improvements in processes were observed in relation to adherence to clinical practice 

guidelines, these did not often translate to improvements in clinical patient outcomes. 

Suggested reasons for this consist of the choice of study endpoints, study duration and the 

effect of time (e.g. secular trends), context (study setting), and the quality of included studies 

with lower-level study designs which limit the generalisability of the results and overall 

interpretation. 
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Notably, no studies meeting the inclusion criteria for the systematic-narrative hybrid review 

evaluated passive implementation strategies to improve adherence to stroke clinical practice 

guidelines. The identification of this evidence practice gap guided the design of Study Two in 

this doctoral program which evaluated the passive dissemination of a clinical practice 

guideline specific to fever, hyperglycaemia, and swallow management after stroke in adult 

patients. It is widely acknowledged within implementation science that contextual factors are 

critical to the uptake of any clinical innovation. The findings from Study One, particularly 

regarding context, informed the design of the subsequent studies in this doctoral program. 

Both Studies Two and Three provided an opportunity to incorporate further exploration of 

these contextual factors when assessing adherence to the FeSS Protocols and sustainability. 

 

Contributions to knowledge 

 

The systematic-narrative hybrid review as the first study undertaken in this doctoral research 

program, identified the paucity of high-quality evidence on implementation strategies to 

improve adherence to clinical practice guidelines. Although many studies reported an 

improvement in processes of care, the difficulty in the translation of these into improvements 

in patient clinical outcomes was a common theme.141,144-147,150,151,153,338 Insufficient study 

duration, timing (e.g. secular trends) and context were key factors identified as potentially 

contributing to uncertainty in the evidence. These findings contribute knowledge to the field 

of implementation science as they highlight the need for careful consideration when designing 

future studies and choosing study endpoints to evaluate the efficacy of the intervention under 

study. 

 

The systematic-narrative hybrid review identified studies specific to active implementation 

strategies to improve adherence to stroke clinical practice guidelines, thereby highlighting the 
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lack of current evidence on passive implementation strategies. This was not unexpected given 

the evidence is well established for the superior effectiveness of active implementation 

strategies.84,85 Additionally, most studies now employ multi-faceted interventions and 

implementation planning processes to implement clinical practice guidelines339 making it 

difficult to study the effect of stand-alone passive implementation strategies. However, these 

findings contributed knowledge that was incorporated into the planning for subsequent studies 

in this thesis. For example, in the evaluation of national audit data in Study Two, the 

statistical analysis plan established a priori, was to compare hospitals that had previously 

participated in the treatment arm of a FeSS Intervention study (which used multiple active 

implementation strategies to implement FeSS Protocols) to those that had not or were in the 

control group for these studies. Additionally, contextual factors such as care received on a 

stroke unit, was incorporated into the design of Study Two to comprehensively evaluate how 

this affected adherence to the FeSS Protocols. The findings from the systematic-narrative 

hybrid review also contributed to knowledge when planning the design for Study Three. 

Many of the studies reviewed had cited short study duration and timing as a potential 

influence on study outcomes.32,62,144,149,151 Sample selection in study three was then 

determined by a hospital’s adherence to FeSS Protocols at multiple defined time points over a 

substantial six-year period (biennial national stroke audit cycles 2015-2021). These data were 

then used to establish the natural history of FeSS Protocol adherence over time and if any 

patterns were evident (e.g. consistently high or low adherence to FeSS Protocols). A 

qualitative design was used for Study Three to explore further if there were other contextual 

factors perceived by stroke clinicians to influence sustained adherence to FeSS Protocols in 

addition to those already identified in the literature reviewed.32,140,142,145,147,148,151,152 

 

Collectively, the contributions to knowledge derived from this first study were predominantly 

in relation to the planning for subsequent studies in this thesis. This aligns with the 
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overarching aim of the research program, which was to situate the research within the broader 

context of current literature on this topic and identify gaps in evidence. A synthesis of 

behaviour change interventions that improve hospital clinician adherence to any stroke 

clinical practice guideline, and those specific to the FeSS Protocols were provided. The 

findings have informed the research questions, aims and design of studies specific to this 

doctoral research program and are of relevance to in hospital acute stroke care and the field of 

implementation science. 

 
6.2.2 Study Two: From ‘strong recommendation’ to practice: A pre-test post-test study 

examining adherence to stroke guidelines for fever, hyperglycaemia, and swallowing (FeSS) 

management post-stroke 

 

National Stroke audit data were used in Study Two to evaluate whether there had been 

improvements in the implementation of standardised protocols to manage fever, 

hyperglycaemia and swallowing difficulties (FeSS Protocols) in acute stroke patients after the 

new ‘strong recommendation’ for their use as a clinical practice guideline. The research 

questions incorporated factors identified from existing literature in Study One, with the aim of 

enriching data analysis and providing additional context to the results (e.g. care received on a 

stroke unit or if the hospital had been in the treatment arm of one of the FeSS Intervention 

studies). This study also provided an opportunity to review the FeSS indicators across a 

timeline of all the FeSS Intervention studies compared to real-world clinical practice National 

Stroke audit data. 

 

Specifically, the aims were to: i) compare adherence to FeSS Protocols pre- and post-

inclusion in Stroke Guidelines; ii) determine if changes in FeSS Protocol adherence varied 

based on a) hospital prior participation in any treatment arm of a FeSS Intervention study or 
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b) receiving treatment in a stroke unit and iii) compare adherence to individual FeSS 

indicators across FeSS Intervention studies. 

 

When National Stroke audit data were compared between the two audit cycles preceding the 

new guideline recommendation (2015, 2017) to the audit cycles after the new 

recommendation (2019, 2021), there was evidence of improved adherence to FeSS Protocols. 

The improvement in adherence over time was similar for those hospitals that had previously 

participated in a treatment arm of any FeSS Intervention study when compared to those that 

had not. Similarly, this was also observed for those patients who received care in a stroke unit 

compared to those who did not. However, pre-guideline FeSS Protocol adherence was higher 

for hospitals that had previously participated in a treatment arm of any FeSS Intervention 

study (FeSS Protocol composite score 40% vs 31%, p<0.001) and for patients who received 

care in a stroke unit (FeSS Protocol composite score 40% vs 21%, p<0.001), which was 

sustained over time. These findings suggest that research participation can facilitate greater 

guideline adherence; and confirms the superior evidence-based care received in stroke units. 

 

When evaluating the individual FeSS indicators across the FeSS Intervention studies and 

National Stroke audit cycles, the overall proportion of patients treated with paracetamol for 

fever, and insulin for hyperglycaemia, had improved in clinical practice. However, adherence 

to swallowing variables was generally better in the FeSS Intervention studies. An 

international comparator was included to provide a comprehensive overview from the QASC 

program of translational research. Interestingly, findings from the pre-test/post-test study of 

supported implementation of FeSS Protocols in Europe (64 hospitals, 17 countries)35 showed 

the highest levels of adherence for prompt paracetamol or insulin administration, exceeding 

those previously achieved in any Australian FeSS Intervention study. This finding suggests 

that improvement in these areas are possible. However, it also underscores the critical and 

nuanced nature of context and local settings and how these factors can influence 
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implementation efforts. Building on the findings of Study One and Study Two, Study Three 

was designed as a comprehensive exploration into clinician perspectives of the contextual 

factors thought to influence uptake and sustained use of FeSS Protocols. 

 

Contributions to knowledge 

 
The research undertaken in the second study of this doctoral research program has confirmed 

existing evidence on the potential benefits of passive implementation strategies.339 A 

statistically significant improvement in adherence to the clinical practice guideline 

recommendation for use of the FeSS Protocols was demonstrated when the passive 

dissemination of clinical practice guidelines was combined with passive audit and feedback 

cycles (biennial National Stroke audits). However, it also contributed additional knowledge 

that supports the superior effectiveness of multi-faceted active implementation strategies85 as 

evidenced by the greater odds of receiving care in accordance with the FeSS Protocols if you 

were cared for in a hospital that had participated in the treatment arm of a FeSS Intervention 

study.31-33 316 The multiple evidence-based active implementation strategies used in the FeSS 

Intervention studies combined with the external support that comes from participation in a 

clinical trial, has longer lasting benefits than the literature currently suggests. Although the 

change in adherence levels over time was not statistically different, hospitals that had 

previously participated in a FeSS Intervention study demonstrated higher levels of adherence 

pre-guideline implementation which was maintained over time. This new finding on the 

sustainment of implementation strategies is in contrast to existing literature on ‘voltage 

drop’114 which suggests that adherence to clinical practice guidelines decreases significantly 

after more than one year following implementation.116 This finding contributes new 

knowledge regarding the longer-term benefits of clinical trial participation, and underscores 

the importance of implementation planning and targeted strategies at the time of 

implementation for sustaining adherence to clinical practice guidelines. 
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The seminal QASC Trial is one of the few clinical trials to successfully demonstrate the 

effectiveness of implementation strategies in supporting clinicians to implement FeSS 

Protocols, leading to improved mortality and disability outcomes.31 The longer-term effects 

on mortality were still evident out to a median of four years later when the patients were 

followed up in a data linkage study with the National Death Index.45 The identification of 

longer-term improved adherence to FeSS Protocols for hospitals that participated in the FeSS 

Intervention studies is likely augmented by the use of audit and feedback. The clinical 

significance lies in the increased number of patients who received evidence-based care in 

these hospitals and the resultant improvement in clinical patient outcomes that follow. 

 

In addition, the findings contribute evidence on the value of specialist care received in a 

stroke unit. Patients with stroke that were cared for in these specialist units had twice the odds 

of receiving care in accordance with FeSS Protocols both pre- and post-inclusion of this new 

guideline recommendation.316 The evidence for stroke unit care is well established as one of 

the strongest available for improving stroke patient outcomes irrespective of age, sex or stroke 

type.7 Study Two findings confirm how the expertise of the staff working in this specialty 

understand the evidence and are confident in providing gold standard care in line with current 

recommendations, using the integrated multi-disciplinary approach of stroke unit care.12 

 

The contributions to existing and new knowledge derived from the second study in this 

program of research underscore the value of long-term evaluation and organisational support 

for targeted implementation strategies to achieve the widespread adoption of evidence-based 

practices in acute stroke care. The value of stroke unit care, and the long-term benefits of 

clinical research participation are key factors identified in efforts to optimise stroke care and 

improve patient outcomes. 
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6.2.3 Study Three: Stroke Coordinators’ perspectives of factors influencing sustained use of 

Fever, Sugar (hyperglycaemia) and Swallow (FeSS) clinical practice guidelines: A process 

evaluation using the Sustainability of Innovation Framework. 

 
The final study in this doctoral research program was a qualitative descriptive process 

evaluation. The purpose of this study was to examine stroke clinicians’ perspectives of factors 

that influenced sustained adherence to FeSS Protocols. The study was inter-related with the 

earlier quantitative study (Chapter Four), as the sample was drawn from the same group of 

hospitals that contributed national acute stroke biennial audit data (2015, 2017, 2019, 2021) 

and aimed to address additional research questions in this thesis that were not suited to a 

quantitative study design. Typically, process evaluations are conducted alongside clinical 

trials,248 and to evaluate the scale-up of complex health interventions. Commonly, process 

evaluations involve qualitative interviews,252,340 to understand the interaction between 

interventions and context and how these affect outcomes. In this study, scale-up after 

establishing efficacy for the use of FeSS Protocols (2011)31 included translational research 

studies (QASCIP and T3 2013-2016),32,33 inclusion in national clinical practice guidelines 

(2017),22 and monitoring through biennial national stroke audit and feedback cycles (from 

2013 onwards).70 As all hospitals in Study Two were exposed to the passive implementation 

strategies (inclusion in the national guidelines and audit cycles), this presented a unique 

opportunity to evaluate the sustainability of FeSS Protocols over a sufficient time period in 

Study Three. Additionally, using this same sample of hospitals facilitated the incorporation of 

a more comprehensive evaluation of contextual factors identified in the quantitative study as 

being independently associated with FeSS Protocol adherence (e.g. a hospital’s previous FeSS 

Intervention study participation and stroke unit care). Although context is often referred to in 

terms of the setting or environment, it is also relevant to roles, interactions and multi-level 

relationships.341 
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Hospitals that had contributed to at least three of the national stroke audit cycles were ranked 

based on their mean FeSS Protocol adherence composite score for each audit cycle. The 

ranked hospitals were stratified into adherence strata based on their adherence to FeSS 

Protocols over the audit cycles (consistently high, low and variable). Three hospitals were 

purposively selected from each adherence strata after consideration of additional stratification 

criteria: (i) previous participation in any of the FeSS Intervention studies31-33, and ii) 

according to region (state) and remoteness (Area based on the Accessibility and Remoteness 

Index of Australia [ARIA+]).322 The use of remoteness was a proxy for stroke units, as access 

to these is markedly lower in regional and remote areas compared to major city hospitals. 

Additionally, the QASC and QASCIP FeSS Intervention studies were conducted in one 

Australian state only. Purposeful selection from various Australian States and Territories and 

the additional strata (where possible) was to facilitate representation of a broad range of 

hospitals to comprehensively explore any differences in factors identified for sustainability. 

 

The Sustainability of Innovation Framework342 originated from the combined concepts of the 

Conceptual Model for Considering the Determinants of Diffusion, Dissemination and 

Implementation of Innovations in Health Service Delivery and Organisation,330 and the 

Dynamic Sustainability Framework.114 The interview schedule and prompts were guided by 

these frameworks in line with recommended best practice for process evaluation studies.252,343 

Themes identified during inductive thematic analysis were mapped to factors from the 

Sustainability of Innovation Framework342 to assess for patterns, gaps, or differences in 

participant responses and informed the analysis when considering sustainability of the FeSS 

Protocols. 
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Fourteen interviews were conducted with Stroke Coordinators from nine hospitals. Two 

themes [and sub-themes] mapped to four Framework factors. 1.Stroke Coordinator as 

sustainability champions and boundary spanners [maintenance of implementation strategies; 

fostering working relationships, communication and influence] mapped to workforce, 

organisational and innovation-specific factors. 2.Hospital executive and middle management 

respect of stroke specialty [designated area for stroke care; recognition of stroke specialist 

nursing skills; previous FeSS Intervention study participation] mapped to workforce and 

political factors. 

 

Stroke Coordinators from hospitals with consistently high adherence were from stroke units 

and were supported by other clinical champions. Hospitals with consistently low and variable 

adherence reported difficult interdepartmental working relationships and competing 

organisational directives. The Stroke Coordinator role was pivotal for sustained use of 

evidence-based FeSS Protocols for acute stroke care, driving multidisciplinary collaboration. 

Stroke Coordinators were identified in this study as sustainability champions for the use of 

FeSS Protocols, due to their role in maintaining implementation strategies and fostering 

relationships across disciplines and departmental boundaries. 

 

Exploration of the contextual factors within individual stroke services revealed a range of 

perceived influences on the sustainment of implementation strategies for the FeSS Protocols. 

These included both individual and organisational factors, many of which aligned with those 

identified in the literature as important for sustainability. Understanding these factors is 

essential to improving the sustainment of evidence-based care in acute stroke care settings. 
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Contributions to knowledge 

 
Process evaluations after efforts to scale up health care innovations into population-level 

health systems and services are rarely studied long term.111 The measurement of longer term 

adherence to FeSS Protocols at multiple time points over a six-year period provided an 

accurate depiction of hospitals sustainment of adherence levels over time. The final process 

evaluation study in this doctoral research program contributed relevant knowledge to the 

overall thesis aim and the broader field of implementation science, particularly in the 

evaluation of complex health interventions longer-term. 

 

The results of this study corroborated earlier findings of the related quantitative study, 

reinforcing the superior evidence-based care provided in stroke units and the longer-term 

benefits of hospitals’ previous participation in a FeSS Intervention study. Of the 109 eligible 

hospitals, only six were able to sustain high adherence to FeSS Protocols for three or more 

audit cycles. All six hospitals had stroke units and five had previously participated in a FeSS 

Intervention study. Contrastingly, of the eight hospitals that were consistently ranked in the 

low adherence quantile for three or more audit cycles, only two had a stroke unit and the one 

hospital that had participated in a previous FeSS Intervention study no longer had a stroke 

unit or Stroke Coordinator. Although not a stated aim of the study, this convergence of 

evidence across studies in this research program further strengthened the validity and 

reliability of the findings. 

 

Furthermore, identification of the Stroke Coordinator (or equivalent) as a potential 

determinant of sustained adherence to FeSS Protocols was a new finding not previously 

identified in the related quantitative study or other sustainability literature. Findings 

from this process evaluation highlighted that their role was pivotal as sustainability 

champions, through their advocacy and maintenance of earlier implementation 
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strategies. The Stroke Coordinators’ success was largely determined by their ‘boundary 

spanning’ skills across disciplines, departments and organisations. 

 

Referred to generically in this study as ‘Stroke Coordinators’ for ease of readability, it was 

noted that there were many variations of this title and responsibilities, consistent with other 

findings specific to this role in the literature.262,344 In Australia, this clinical leadership role in 

acute stroke is predominantly held by nurses but can also be assumed by an allied health 

clinician.262 A proposed definition for nurse coordinator roles in 2010 was developed so that it 

is positioned within the Australian advanced practice nurse framework,344,345 however a recent 

survey of stroke coordinators in 2021 reported these roles remain undefined without a 

framework for practice that is specific to stroke.262 The literature on the advanced practice 

nurse role was discussed in Study One and their impact on improved processes for other 

stroke clinical practice guidelines (e.g. rapid stroke/TIA screening, thrombolysis treatment 

times). This study has identified the Stroke Coordinators impact as a key factor in sustainment 

of adherence to FeSS Protocols. This finding is important not only for the sustained use of 

FeSS Protocols but also likely relevant to other stroke clinical practice guidelines. The Stroke 

Coordinator is recognised for their role in ensuring coordinated, best-practice care,223 but their 

key role as sustainability champions has yet to be acknowledged in the literature. It is 

recommended that all primary and comprehensive stroke services in Australia have a 

dedicated Stroke Coordinator role. Despite this, according to the 2023 national audit of acute 

stroke services (n=107 participating hospitals), only 70 of 86 (81%) services with stroke units 

and 11 of 21 (52%) services without a stroke unit reported having a dedicated Stroke 

Coordinator role. Highlighting the value of this nursing leadership position by acknowledging 

their critical role in sustainability, strengthens the rationale for staffing of the Stroke 

Coordinator role in all stroke services. 
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To our knowledge, this is the first study in acute stroke care to evaluate critical factors 

influencing sustained adherence to a stroke clinical practice guideline as identified by Stroke 

Coordinators (or equivalent) using the Sustainability of Innovation Framework. Published in 

2015, this theoretical framework has been used in studies of nurse practitioners,334,346 and a 

longitudinal nursing study on the implementation of an acute pain protocol.347 However, this 

is the first time it has been tested in an acute stroke setting. Combined with purposive extreme 

sampling, the data obtained from end-users were analysed by factors already identified as 

being relevant to sustainability. This enabled focused and nuanced analysis to identify key 

differences based on hospitals’ sustained adherence levels. 

 

A summary of the individual study aims, and their corresponding main findings is presented 

in a table at the end of this section 6.2 (Table 1). This table provides a concise overview, 

allowing for comparison across the program highlighting key themes, outcomes, and 

methodological approaches. 
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Table 1. Summary of main findings from each study in this program 

Study Aims Main findings 

Study 
One 

Undertake a systematic 
narrative hybrid review and 
synthesis of behaviour 
change interventions that 
improve hospital clinician 
adherence to any stroke 
clinical practice guideline, 
and those specific to fever, 
hyperglycaemia, and swallow 
management after stroke in 
adult patients. 

�x Interventions consisted of in-hospital 
care pathways, quality improvement 
collaboratives, advanced practice nurses, 
simulation training, continuous 
physiological monitoring, audit and 
feedback, a nurse-led care bundle, and 
multicomponent interventions. 

�x There was a paucity in high quality 
evidence for interventions that 
improve clinician adherence to 
clinical practice guidelines. 

�x The review highlighted the 
difficulties with translation of an 
improvement in processes into an 
improvement in clinical patient 
outcomes. 

�x The effect of time was identified 
as a significant factor that can 
affect study outcomes (e.g. 
historical controls and study 
duration). 

�x Study settings and local context 
were identified as major influential 
factors on uptake of stroke clinical 
practice guidelines. 

�x There were no studies meeting 
inclusion criteria specific to 
passive implementation strategies 
that improve hospital clinician 
adherence to stroke clinical 
practice guidelines. 

Study 
Two 

i) Compare adherence to 
FeSS Protocols pre- and 
post- a ‘Strong 
Recommendation’ for 
their use in the Australian 
Clinical Guidelines for 
Stroke Management. 

ii)  Determine if changes in 
FeSS Protocol adherence 
varied based on: (i) 
hospital prior participation 
in any treatment arm of a 
FeSS Intervention study or 
(ii) receiving treatment in 
a stroke unit. 

�x There was evidence of improved 
adherence to FeSS Protocols 
following a ‘strong 
recommendation’ for their use in 
the Australian stroke guidelines. 

�x Maintenance of higher pre-
guideline adherence was 
demonstrated for hospitals with 
prior participation in a FeSS 
Intervention study and patients 
cared for in stroke units. This 
suggests that research participation 
can facilitate greater guideline 
adherence; and confirms superior 
care received in stroke units. 
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iii)  Compare adherence to 
individual FeSS indicators 
across FeSS Intervention 
studies. 

�x The overall proportion of patients 
treated with paracetamol for fever, 
and insulin for hyperglycaemia, 
has improved in clinical practice 
(audit cycles compared to FeSS 
Intervention studies). Adherence to 
swallowing variables was higher in 
QASCIP and T3 FeSS Intervention 
studies32,33 (compared to audit 
cycles). 

Study 
Three 

To identify from the 
viewpoint of stroke 
clinicians, individual and 
organisational factors 
perceived to have influenced 
uptake and sustained 
adherence to FeSS Protocols 
in Australian hospitals. 
 

�x Fourteen stroke co-ordinators from 
nine hospitals participated in semi-
structured interviews. 

�x Two major themes influenced 
sustained adherence: i) Stroke 
Coordinators as sustainability 
champions and boundary 
spanners; and ii) Hospital 
executive and middle management 
respect of stroke specialty. 

�x Themes mapped to four factors 
from the sustainability 
framework342 that identified key 
differences for sustaining 
adherence to FeSS Protocols: 

 Workforce (the Stroke Coordinator 
model [single vs team of 
champions]) 

 Organisational (working 
relationships, designated stroke 
speciality area and nursing staff) 

 Innovation-specific (local 
adaptations) 

 Political (organisation / district / 
national directives) 

1 Quality in Acute Stroke Care Implementation Project (QASCIP) 2013–2014 Pre-Post Study: Supported implementation FeSS Protocols in 
all stroke services NSW) 
2 Triage, tretament and transfer (T3) 2013–2016 Randomised Controlled Trial: Supported implementation FeSS Protocols in Emergency 
Departments) 
342Sustainability of Innovation Framework 
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6.3 Strengths of the research program 

 

The strengths of the individual studies undertaken as part of this doctoral research 

program have been highlighted in Chapters Two, Four and Five. This section elaborates 

on how these strengths are inter-related and how they collectively contribute to the 

strengths of the overall research program. 

 

Key attributes of this doctoral research program and thesis are: i) its integration within the 

broader QASC program of translational research; ii) an inclusive review of relevant literature 

on any interventions that improve adherence to stroke clinical practice guidelines; iii) access 

to representative datasets from National Stroke audits; and iv) the inclusion of end-user 

perspectives in a process evaluation conducted outside of a time-limited clinical trial setting. 

These strengths discussed individually below, collectively provided a multifaceted exploration 

of adherence and sustainability of the FeSS Protocols over time, contributing new insights 

into the long-term evaluation of scale up of an evidence-based stroke clinical practice 

guideline and implementation science. 

 

6.3.1 Integration within the broader QASC program of translational research 
 

The advantages of being embedded within the broader QASC program of translational 

research are multi-factorial. This consisted of access to internationally renowned 

implementation science experts within the team,348 who led this work to obtain context and 

clarification where necessary,348 and to the rich historical sources of data and theory already 

established in the program of translational research since its inception. Most doctoral research 

programs are to be completed in three or four years, which limits what can be achieved in this 

short time frame. However, contributing new knowledge to an established body of work 

creates the opportunity to build on existing understanding, and minimise research waste and 
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expenditure to address the core issues effectively. Evaluation of the natural history of 

diffusion of evidence into practice over time alongside a translational research program that 

has embedded implementation science into each FeSS Intervention study design, is a rare 

opportunity. A recent systematic integrative review of sustainability of healthcare system 

improvements, programmes and interventions found that the majority of studies measured 

sustainability of a programme at one to two years after implementation.111 This finding 

highlights the substantial and novel aspect of the timeline associated with this thesis. The 

seminal QASC Trial was conducted from 2005-2010 with efficacy results fast-tracked for 

publication in the Lancet in 2011.31 This research generated an additional thirteen peer 

reviewed publications and the trial was subsequently awarded multiple national and 

international accolades most notably, the American Heart Association Council on 

Cardiovascular Nursing 2012 Stroke Article of the Year (and also in 2023) and inclusion in 

the Faculty of 1000 Library-Top 2% of international articles (biology and medical 

research).348 Statewide scale-up of FeSS protocols into all stroke units in New South Wales 

(Australia) was conducted from 2013-2014 in the QASC Implementation Project,33 and 

another multicentre randomised controlled trial (RCT) of FeSS Protocols into emergency 

departments in the T3 Trial from 2013-2016.33 Internationally, FeSS Protocols have been 

translated into 18 countries and 72 hospitals in Europe (2017-2022).35,36 The results of the 

studies comprising the QASC program of translational research have been widely 

disseminated and published in high quality journals, ensuring the evidence-based use of FeSS 

Protocols for acute stroke remains topical locally and internationally. Yet, the evidence-

practice gap still persists. The opportunity to evaluate the combination of these active 

translational research efforts alongside the effect of inclusion in national clinical practice 

guidelines (2017),22 and monitoring with biennial national stroke audit and feedback cycles 

(2013 onwards),70 presents a comprehensive historical timeline of the diffusion-

dissemination-implementation continuum. This thesis evaluates current findings in the context 
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of the wider QASC program of translational research program, which represents a unique 

strength of this work. 

 

6.3.2 Inclusive review of relevant literature on any interventions that improve adherence to 

stroke clinical practice guidelines 

 

A systematic-narrative hybrid review was undertaken in Study One (Chapter Two) of this 

doctoral research program to understand what interventions had been tested for clinical 

adherence to fever, sugar and swallow management and other stroke clinical practice 

guidelines. At the time of conducting the review, a Cochrane systematic review on a similar 

topic,145 was identified in the international prospective register of systematic reviews 

(PROSPERO). This systematic review included a meta-analysis to synthesise the evidence from 

randomised and cluster randomised controlled trials and was restricted to stroke units. A Cochrane 

systematic review is typically considered the gold standard for summarising evidence-based 

literature.349 However, for the purpose of this thesis, the scope was broadened beyond stroke units 

and the strict criteria of a Cochrane review. A systematic-narrative hybrid review approach was 

used, allowing additional systematic reviews (of mixed study designs) to be incorporated and 

single RCT studies. This enabled a more comprehensive overview of interventions aimed at 

improving adherence to stroke clinical practice guidelines. The broader QASC research program 

has demonstrated locally33 and internationally34 that the FeSS Protocols can be used in non-stroke 

unit settings. The inclusion criteria for studies in the systematic-narrative hybrid review were not 

limited to stroke unit settings, allowing studies from countries such as the USA, where a stroke unit 

is defined differently from many countries,145 to be included. 

 

The Cochrane review was inconclusive on the effects of implementation interventions on 

�D�G�K�H�U�H�Q�F�H���W�R���H�Y�L�G�H�Q�F�H�(�E�D�V�H�G���U�H�F�R�P�P�H�Q�G�D�W�L�R�Q�V���L�Q���D�F�X�W�H���V�W�U�R�N�H���X�Q�L�W�V���E�H�F�D�X�V�H���W�K�H���F�H�U�W�D�L�Q�W�\��

of evidence was very low.145 This finding provided further impetus for a more inclusive 
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type of review, consistent with the research paradigm (critical realism) underpinning this 

thesis. This paradigm supports the use of diverse research methods, where necessary, to 

answer the questions driving the research.198 Almost half of systematic reviews now 

include non-randomised studies of intervention effects.135 The incorporation of these 

study designs acknowledges the important contribution they make in relation to the 

overarching aim of the systematic-narrative hybrid review. The literature recognises the 

underuse of RCTs in implementation science.350 This relates to longstanding debate 

about the suitability of stringent RCT criteria which do not accurately reflect the 

complexities of real-world implementation settings.351 This debate is evolving with 

increasing recognition and use of pragmatic implementation science trial designs that 

depict real-world context.352 The mixed methods research (if included in a systematic 

review) identified in the systematic-narrative hybrid review undertaken as part of this 

thesis is accompanied by an appropriate risk of bias assessment135 and the findings are 

discussed in relation to other RCTs of the same intervention (Chapter Two). The review 

provided a comprehensive overview of all research relevant to the broad review topic of 

improving clinician adherence to any stroke clinical practice guideline. 

 

6.3.3. Use of representative datasets from National Stroke audits 
 

The systematic-narrative hybrid review in Study One (Chapter Two) highlighted the 

challenges in implementation research of translating improvements in processes of care 

into clinical patient outcomes. This finding guided the design of Study Two (Chapter 

Four) which analysed National Stroke audit data to report on improvements in FeSS 

processes of care as the primary outcome, rather than clinical patient outcomes already 

established in the seminal QASC Trial31 more than a decade ago. Access to these audit 

data is a notable strength of this research program in relation to its size and 

representativeness. Although prospective, continuous stroke data such as that collected 



 FeSS Protocol Adherence (Kelly Coughlan)  Page 263 of 354 

in the Australian Stroke Clinical Registry (AuSCR) is scientifically more robust when 

compared to retrospective cross-sectional audit data, the participation rates for AuSCR 

are not yet as representative230 as those of the National Stroke audits. There are over six 

hundred hospital facilities in Australia,228 but many do not manage acute stroke, or are 

very small hospitals and clinics that manage less than twenty strokes per year. For the 

National Stroke audit, only hospitals that manage greater than 50 stroke admissions each 

year are invited to participate.295,315 In the most recent audit, there were 107 hospitals that 

participated.315 The AuSCR does not exclude hospitals based on stroke admission 

numbers, but in 2023 only 65 hospitals across seven states and territories entered data 

into the registry.231 Hospitals from the Northern Territory do not particpate and only one 

hospital (paediatric) in NSW contributed data.231 Of these 65 hospitals, 24 (37%) 

hospitals were voluntarily contributing data to the optional FeSS dataset.231 This 

additional dataset has been available since July 2019 and contains variables relevant to 

fever and sugar (hyperglycaemia). The mimimum dataset in AuSCR collects swallow 

screening and assessment variables only.353 

 

Currently the National Stroke audit contains data reflective of 89% of all acute stroke 

admissions in Australia. These voluntary, non-funded audit participation rates are 

commendable when compared to other mandatory audit programs such as the Stroke 

Sentinel National Audit Programme in the UK that reportedly captures 90% of admitted 

strokes in that country. The use of the extensive National Stroke audit dataset in this 

thesis provides the only available representative overview of the Australian in hospital 

acute stroke population that includes both stroke unit and non-stroke unit care. 

Investigating the use of FeSS Protocols outside of speciality stroke units is a significant 

marker of diffusion of the evidence for their use and sustainability in real-world clinical 

settings over time. 
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6.3.4 Use of end-user perspectives in a process evaluation conducted outside of a time-limited 

clinical trial setting 

 

Including the perspectives of end-users in Study Three provided a deeper understanding of the 

quantitative results from Study Two and the findings from the systematic-narrative hybrid review 

in Study One. Comprehensive exploration of the overarching aim of this thesis was achieved 

through the collection of qualitative data that was specific to a hospital’s adherence level to FeSS 

Protocols. National Stroke audit data across the years 2015-2021 was used to determine these 

adherence levels. The assessment of individual and organisational factors influencing sustained use 

of FeSS Protocols as reported by hospitals with varying FeSS Protocol adherence levels, provided 

critical insights into this complex topic. Clinician acceptance has been identified in the literature as 

a key factor for sustainability. The inclusion of Stroke Coordinators (or equivalent) perspectives as 

the end-users of FeSS Protocols was critically important to identify potential issues with clinician 

acceptance of the FeSS Protocols. The substantial years of clinical experience (median 21, range 

9-35) further strengthened the justification of their selection as the primary interview 

participants as the most likely to have knowledge on the use of FeSS Protocols in their respective 

organisations. 

 

The use of qualitative research methods using semi-structured interviews was also considered an 

important strength of this doctoral research program because of the opportunity to ask additional 

questions that were not pre-determined. This adaptability allows for the emergence of 

unanticipated insights and themes, enriching the data and enhancing its relevance to real-world 

contexts.354 Surveying a large group of clinicians was considered as an alternative, but the use of 

purposeful extreme sampling was regarded as superior in terms of efficiency in determining key 

differences between participant responses. Semi-structured interviews with a small sample of 

participants from hospitals representing each strata (i.e. consistently high, low and variable FeSS 
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Protocol adherence across the audit years 2015-221), provided the opportunity to clarify and 

explore responses further in an interview setting. In contrast, pre-planned closed-ended survey 

questions do not have this flexibility and is also limited in open-ended survey questions.355 

 

The conduct of this process evaluation outside of a time-limited clinical trial was an additional 

novel strength of this study. Most commonly, process evaluations are conducted alongside or soon 

after a clinical trial to understand the implementation process and why an intervention did or did 

not work.248 Previous process evaluations conducted as part of the broader QASC program of 

translational research were conducted during or soon after the FeSS Intervention studies were 

completed.38,39 The focus of the process evaluation in Study Three was on the sustainment of 

implementation strategies longer-term, rather than short term implementation outcomes. This 

approach provided critical insights into the practical implications of the longer-term requirements 

of maintaining adherence to the FeSS Protocols and other stroke clinical practice guidelines as told 

from the perspective of end-users. 

 

Collectively, the strengths of this doctoral research program (integration within the broader 

QASC program of translational research program, a comprehensive review of relevant 

literature, use of large representative datasets, and the inclusion of end-user perspectives in a 

long-term, real-world process evaluation) provided a robust understanding of FeSS Protocol 

adherence and sustainability over time, significantly contributing to the field of 

implementation science in stroke care. 

 

6.4 Limitations of the research program 

 

Similar to section 6.3 Strengths of the research program; the limitations of the individual 

studies undertaken as part of this doctoral research program have been highlighted in the 

relevant Chapters Two, Four and Five. This section outlines the constraints of the research 
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program as a whole, including the methodological limitations of the findings in the 

systematic-narrative hybrid review, the use of secondary data, potential for selection bias, and 

their possible impact on study outcomes. 

 

6.4.1 Methodological limitations of the findings in the systematic-narrative hybrid review 
 

The findings from the systematic-narrative hybrid review in Study One (Chapter Two) on 

interventions designed to improve hospital clinician adherence to any stroke clinical practice 

guideline, and those specific to fever, hyperglycaemia, and swallow management after stroke 

in adult patients, was limited by a lack of high-quality evidence. The inclusion of lower-level 

study designs in some of the included systematic reviews140,145,141,143 could be attributed to the 

lack of certainty in the evidence which limited the generalisability of the results and overall 

interpretation. Additionally, many of the single RCTs did not achieve their primary 

outcomes.32,62,141,143,145,149-151 It is standard practice to examine secondary outcomes to better 

understand the characteristics of treatment effects. However, if the primary outcome (on 

which the study was designed) is not statistically significant, no definitive conclusions should 

be drawn from secondary outcomes due to the increased risk of type I error (false positive) 

when testing multiple outcomes.356 Although, the study results should be considered as a 

whole, the primary outcome is the key measure on which an intervention’s efficacy is 

evaluated. Interpreting the findings of the systematic-narrative hybrid review was made more 

complex by the limitations and/or the potential bias of lower level study designs included in 

some of the systematic reviews. These issues also restricted the overall narrative analysis and 

synthesis. 

 

6.4.2 Use of secondary data 
 

Secondary data were used for two of the studies in this doctoral research program. This 

method addresses new questions from a dataset previously gathered for a different primary 
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study. Criticisms of this method are that the researcher has no control over the variables 

already collected or the primary study design. 

 

In Study Two (Chapter Four), National Stroke audit data were used to conduct a pre-test/post-

test quantitative study examining adherence to stroke guidelines for fever, hyperglycaemia, 

and swallowing (FeSS) management post-stroke. Process of care indicators related to the 

management of fever, hyperglycaemia and swallowing during the in-hospital admission 

period for stroke have been included in the audit since 2013. These data were also used in 

Study Three (Chapter Five) to derive the sample of hospitals selected to be interviewed for the 

process evaluation study. The data collected in the audits are intended to report on adherence 

to the recommendations outlined in the Clinical Guidelines, as well as indicators from the 

Australian Stroke Coalition (ASC) agreed data framework and the Australian Council on 

Healthcare Standards (ACHS). In 2015, the data were reviewed, and a number of elements 

were removed in a bid to reduce the data entry burden for clinicians. This resulted in a 25% 

reduction in data entry which included the removal of FeSS monitoring variables 

(specifically, how often the temperature and blood glucose levels were measured and 

recorded). Hence, the FeSS variables used from 2015 onwards in this secondary source of 

data were subject to ‘availability bias’,243 as only the treatment variables for fever and 

hyperglycaemia were collected (that is, whether the patient received prompt treatment for 

fever and/or hyperglycaemia). This prevents any direct composite score comparisons between 

the National Stroke audit data and the FeSS Intervention studies. As discussed in Chapters 

Three and Four, a binary composite measure has been consistently used across the broader 

QASC program of translational research to present results. To maintain consistency with the 

broader research program, this approach has been used again to present the quantitative 

results in this thesis. However, formal comparisons between the quantitative study results 

from this program and the FeSS Intervention studies were not possible due to differences in 
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the variables comprising the composite outcome. Additionally, variations in the FeSS 

Intervention study designs further limited comparative analysis (e.g. some studies were RCTs, 

and others were pre-test/post-test study design). 

 

Despite these limitations, the secondary data source used in this research program offers 

significant advantages by being the only nationally representative dataset available and is 

cost-effective. The prohibitive costs and resources to undertake primary data collection would 

not have been feasible for the purpose of this doctoral research program. Additionally, the 

statistical support the data custodians were able to provide in managing the longitudinal data 

ensured the data were adequately analysed and consistent with how previous audit data have 

been presented. Furthermore, programmed logic checks are conducted on the audit data to 

maximise the accuracy of data collected, and three to five cases are independently validated 

by a second auditor further increasing reliability of the data. 

 

6.4.3 Potential for selection bias 
 

The voluntary nature of participation in the national audits (Study Two in Chapter Four) and 

in the interviews (Study Three in Chapter Five) introduced the potential for selection bias, as 

those who volunteer to participate may be different from those who do not (systematic error). 

This bias was offset by the representativeness of national audit data in relation to the target 

population which was highlighted as a strength in Section 6.3 (the audit data is indicative of 

89% of all acute stroke admissions in Australia and comparable to mandatory international audit 

programs).8 The Stroke Coordinators who agreed to be interviewed for the process evaluation in 

Study Three (Chapter Five) did not self-select as the hospitals were purposefully selected (based on 

their hospital’s FeSS Protocol adherence over three or more audit cycles and other strata). The use 

of secondary interviews was intended as a form of corroboration of data sources to help mitigate 

any potential bias. 
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Despite the methodological limitations outlined, these were carefully considered and 

addressed in the design of the doctoral research program. The findings from this thesis 

provide a valuable contribution to both the wider QASC program of translational research and 

the broader field of sustainability of implementation strategies for improving adherence to 

clinical practice guidelines for stroke care. 

 

6.5 Recommendations 

 

The use of FeSS Protocols for stroke in Australian hospitals, after their inclusion as 

recommended care in the 2017 National Acute Stroke Guidelines has been investigated in this 

doctoral research program. Embedded within the wider QASC program of translational 

research, this thesis provided a unique opportunity to study the diffusion of this evidence into 

acute stroke care services and to evaluate the sustainability of implementation strategies used 

in earlier FeSS Intervention studies in real-world clinical practice longer-term. This doctoral 

research program has provided critical new insights into the need for hospital support in the 

implementation of clinical practice guidelines. 

 

Based on the findings of this doctoral research program, which contribute to the body of 

knowledge on clinician behaviour change and the sustainability of both active and passive 

implementation strategies, recommendations for policy, clinical practice and future research 

are proposed in relation to organisational, individual, and system level actions required. A 

brief discussion of each recommendation is provided, and a summary of the recommendations 

are presented at the end of this section in Table 2. 
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6.5.1 Policy (Systems level) 
 

Recently, the Australian Stroke Clinical Registry (AuSCR) was awarded a new three-year 

$1.5 million funding package under the Australian Government’s National Clinical Quality 

Registry Program. The registry program is a Commonwealth led initiative in partnership with 

the Australian and State/Territory governments, together with the Australian Safety and 

Quality Commission and the Australian Institute of Health and Welfare (AIHW). This 

funding for the AuSCR, recognised as a clinical priority in Australian healthcare, is expected 

to enable national participation from all Australian stroke services allowing them to 

continuously enter data into the registry, thereby replacing the biennial National Stroke cross-

sectional audits.233 As the expert advisory panel and committee work towards finalising the 

minimum reporting variables, it is essential that the FeSS variables are included in the registry 

and made mandatory for hospitals to collect, to promote ongoing monitoring of adherence. As 

highlighted in this thesis, when the use of clinical practice guidelines is supported with an 

active implementation strategy such as audit and feedback, there are improvements in 

adherence to FeSS Protocols. This is supported by the meta-analysis of 292 trials from the 

most recent Cochrane review on audit and feedback in healthcare, which reported a 6.2% 

improvement in compliance with professional practice (95% CI 4.1 to 8.2) and an adjusted 

odds ratio of 1.47 (95% CI 1.31 to 1.64).97,316 

 

Additionally, it would be beneficial to include both FeSS monitoring and treatment variables 

in the AuSCR to capture data on these common complications in Australian patients who 

experience stroke. Data on the monitoring of temperature for fever and blood glucose level for 

hyperglycaemia are currently not included in the minimum reporting variables for the 

National Stroke audits. Although data on the presence of fever and hyperglycaemia are 

collected, the true denominator is unknown. Without mandatory and systematic monitoring of 

these common post stroke complications, they may be missed or only identified incidentally. 
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Furthermore, it would also be beneficial to consider including FeSS monitoring and treatment 

variables in the Australian Commission of Quality and Safety in Health Care, Acute Stroke 

Clinical Care Standards so they could continue to inform quality acute stroke care. The 

standards were last updated in 2019 and a revision is expected in 2026.357 Clinical care 

standards are concise, evidence-based statements that define the essential components of 

high-quality care for specific conditions or procedures. These differ to clinical practice 

guidelines which provide comprehensive recommendations to guide clinical decision-making 

across a wide range of scenarios.66 

 

Mandatory monitoring of FeSS variables in the AuSCR and the Acute Stroke Clinical Care 

Standards also provides opportunities to identify variations in practice (low FeSS Protocol 

adherence) so that hospitals could implement targeted implementation support and strategies. 

This doctoral research program has highlighted how critical support, such as that received by 

participating in a FeSS Intervention study, is to the implementation of FeSS Protocols and 

sustained adherence to the protocols over time. With national participation in the AuSCR to 

monitor these variables, a quality improvement learning health system82 package could be 

developed to be delivered by individual hospital quality improvement teams. A learning 

health system is a continuous learning approach that integrates existing evidence and real-

world data to inform clinical decision making. The broader Australian Stroke Learning Health 

System has been used as an exemplar case study, demonstrating how this framework can 

deliver clinical benefits. Further refinements to this data-driven learning model could support 

the development of an implementation and education package for sites identified as having 

variation in practice. This package would contain strategies and resources for quality 

improvement (similar to the resources already publicly available on the QASC website) to be 

implemented by individual hospital quality improvement teams. 
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In addition to the improved patient outcomes demonstrated in the original QASC Trial, that is 

the 15.7% reduction in death and dependency at 90 days post stroke,31 and longer-term 

reduction in mortality out to four years,31 two independent economic evaluations have also 

reported significant cost savings to the Australian healthcare system if FeSS Protocols were 

used.65,310 However, with only 2 in 5 patients receiving care in accordance with FeSS 

Protocols in Australian hospitals, there is a clear need to intensify efforts to implement these 

protocols. Continued efforts to promote the adoption of FeSS Protocols at the systems level 

are essential in achieving the full potential of these benefits and improving the quality of 

stroke care in Australia. 

 

6.5.2 Clinical Practice (Individual and organisational levels) 
 

In view of the findings from the studies in this thesis, there is a need for ongoing education 

and reminders regarding the importance of managing fever, hyperglycaemia and swallow 

swallowing in patients following a stroke. The FeSS Protocols should be prioritised and 

incorporated into stroke service local protocols and policies irrespective of their stroke unit 

status. The wider QASC translational research program has demonstrated that these protocols 

can be implemented outside of stroke speciality units34 when admission to a stroke unit is not 

possible. Although the protocols are designed to be nurse-led, it is imperative they are 

endorsed and approved for use by the multidisciplinary team for effective implementation. In 

Study Three (Chapter Five), Stroke Coordinators (or equivalent) described how support from 

other disciplines could be both an enabler and a barrier (if this support was not forthcoming) 

to FeSS Protocol implementation. Engaging other related disciplines, such as speech 

pathology and medical leads, to review and approve the integration of FeSS Protocols into 

local protocols and policy promotes adherence longer-term. These organisational level 

approved documents can then be used as a resource to reinforce the importance of adherence 

to FeSS management principles. Local protocols and policies may require minor adaptations 
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to suit local context, which is acceptable as long as the core concepts of the intervention 

remain unchanged330 for example, some Stroke Coordinators in Study Three (Chapter Five) 

reported an endocrinology referral was required before commencing an insulin infusion). 

Adaptations of this nature, made to suit the local context and circumstances, are believed to 

promote sustainability.114 The evidence base and supporting resources for FeSS Protocols 

should be included in the orientation of new hospital staff, particularly junior medical staff 

that rotate frequently. For existing staff, ongoing education and reminders on the importance 

of adherence to FeSS Protocols could be included into scheduled activities such as annual 

competency assessments (e.g. dysphagia screening). 

 

Monitoring of ongoing research is required to ensure FeSS Protocols align with best practices 

and the latest evidence. As the FeSS Protocols are included as a recommendation in the 

national stroke clinical guidelines, new evidence is continually monitored and reviewed as 

part of the world’s first living clinical guidelines model. The Stroke Foundation partnered 

with Cochrane Australia to develop this model in 2018.288,289 This ensures new evidence 

relevant to stroke is continually monitored and the guidelines are updated as required to guide 

clinical practice and policy development. 

 
6.5.3 Reporting (Systems level) 
 

In addition to FeSS variables being included in the mandatory minimum reporting 

requirements for the AuSCR, further reporting recommendations are proposed. These consist 

of having FeSS variables and performance indicators continue to be available as a clinical 

dashboard for reporting variables within the AuSCR platform. Since 2023, clinicians are able 

to visualise summary data via interactive dashboards for some stroke quality indicators. These 

near real-time results reflect hospital-specific data, and importantly allow for benchmarking 

against national standards.358 FeSS variables have recently been included in these dashboards, 

for hospitals that contribute to this optional dataset in the AuSCR.353 Despite the growing 
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popularity of clinical dashboards, the evidence for their use is mixed.359,360 This relates to the 

way they are used (e.g. constant screen saver view compared to clinician choice to access the 

information)360 and the quality of the information presented.361 Nonetheless, these live reports 

signal to clinicians that FeSS variables are a quality care metric and an important component 

of stroke patient care. Hence, they should remain available to clinicians in the AuSCR. 

 

Another reporting recommendation at the systems level, is for adherence to FeSS Protocols to 

be incentivised through a rewards program. There are two quality stroke service reward 

programs available in Australia. The World Stroke Organisation Acute Networks StrivinG for 

ExceLlence in Stroke (ANGELS) Awards are designed to acknowledge and honour teams and 

individuals committed to stroke practice and to establish a culture of continued monitoring.83 

Hospitals in Australia that capture treatment data in a pre-approved registry or database can 

participate in this program based on global benchmarks for best-practice stroke care. The 

Australian Stroke Coalition Quality Stroke Service Awards is another incentive-based 

rewards program that recognises excellence in hospital acute stroke care. This program is 

more comprehensive than the ANGELS Awards and assesses performance against the 

Australian Acute Stroke Clinical Care Standards66 using national audit and registry data. The 

appeal of rewards programs is wide-reaching, from clinicians through to hospital executives 

and consumers. In Australia, all public and private hospitals must be accredited under the 

National Safety and Quality Health Service (NSQHS) Standards. The regular accreditation 

cycles are a quality assurance mechanism to ensure that appropriate systems are in place to 

meet expected standards of safety and quality, and in some cases are linked to funding. 

Monitoring the quality of stroke care provided and participation in a rewards program that 

recognises this is one way for hospitals to demonstrate their alignment with NSQHS 

standards. The Acute Stroke Clinical Care Standard was designed to align with many of the 

NSQHS Standards which health service organisations are evaluated against.66 Having the 
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FeSS variables incorporated into the Acute Stroke Clinical Care Standard would allow 

hospitals to streamline care processes, reduce variation, and enhance clinical governance and 

performance monitoring. Additionally, a rewards program incentivises and highlights to 

clinicians the importance of this component of stroke patient care. 

 

Embedding the FeSS variables in the mandatory minimum reporting requirements in the 

AuSCR alongside their inclusion in the dashboards, the national acute stroke clinical care 

standards, and an incentive-based rewards program has the potential to improve adherence to 

FeSS Protocols by emphasising their importance as a quality of care metric. 

 

6.5.4 Future Research (Organisational level) 
 

There are several recommendations for future research that have been identified based on the 

findings of this doctoral research program. 

 

1. Uptake of optional AuSCR FeSS dataset and its association with adherence to FeSS 

Protocols over time. 

 

The first future research priority is to evaluate the existing AuSCR data, specifically the 

uptake of the optional FeSS dataset and its association with adherence to FeSS Protocols over 

time. This optional dataset has been available since July 2019. Possible research questions 

that could be addressed using this existing data source include: 

 

i) Do hospitals that enter FeSS data in AuSCR demonstrate better adherence to FeSS 

Protocols in the historical National Stroke audit data compared with hospitals that do 

not enter these data? 
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ii)  Does entry of FeSS data in AuSCR improve adherence to FeSS Protocols over time? 

 

This future research will be of significant interest to the Australian stroke research community 

given the transition from the National Stroke audits (used for the last twenty years) to national 

data collection in the AuSCR.285 It may also have broader implications for other clinical 

registries in the National Clinical Quality Registry Program. There is growing evidence of the 

association between the number of in-hospital processes of care that a patient receives and 

improved patient outcomes.102-104 Of interest will be whether hospitals already collecting data 

in the registry demonstrate higher adherence to FeSS Protocols and/or if adherence to FeSS 

Protocols improves over time. 

 

Study Design and Methods 
 
The research questions can be addressed with a cross-sectional observational study design. 

Specifically, analysis would include testing for (i) any correlation with the composite score 

derived in the corresponding 2019 and 2021 National Stroke audit cycles and (ii) time series 

analysis to test for change in adherence to FeSS Protocols over time. A different composite 

score would need to be derived for the latter part of this analysis based on the FeSS processes 

captured in the AuSCR which include some monitoring variables not collected in the National 

Stroke audits. 

  



 FeSS Protocol Adherence (Kelly Coughlan)  Page 277 of 354 

2. Using AuSCR data to identify variance in FeSS Protocol adherence and develop targeted 

implementation support. 

 

Future research using the national AuSCR platform to capture FeSS data is recommended to 

identify low adherence to FeSS Protocols and develop a targeted intervention to address this 

variation. The significant costs and resources required for conducting large translational 

research studies on FeSS Protocol implementation could be optimised by focusing efforts on 

hospitals where low adherence to FeSS Protocols has been identified. Poor baseline levels or 

variation in practice has been identified as a condition most conducive to active 

implementations strategies such as audit and feedback.95 

 

Study Design and Methods 

The data source for this future research will be scientifically more robust as the data are 

collected prospectively. A prospective pre-test/post-test study design could be used to i) 

identify variation in practice (low FeSS Protocol adherence, ii) evaluate uptake of the offer for 

targeted intervention and iii) undertake a post-test evaluation to compare hospitals that 

accepted the intervention to their own pre-test baseline performance, as well as to hospitals 

that did not take up the offer of targeted intervention. 

 

A consideration for future research and methods for analysis is the use of an opportunity 

composite score in addition to a binary composite score. An opportunity composite score is 

calculated as the number of times a required process was performed against the total number 

of instances in which care processes were required. The binary composite score used 

consistently across the QASC program of translational research, is calculated as the number 

of patients who received all required care processes against the total number of patients 

eligible for care processes. Using both scores would enable tracking of incremental 
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improvements as well as overall adherence to FeSS Protocols. This additional level of detail 

would help clinicians identify if there are specific aspects to the complex implementation of 

FeSS Protocols that may require more focused attention. This example of providing very 

specific feedback, rather than general feedback, is also supported in the literature as a key 

strategy for optimising effective audit and feedback. 

 

The findings from the original QASC Trial demonstrated that when nurses were supported to 

implement FeSS Protocols, this translated to significantly improved patient outcomes.31 These 

findings are strengthened by the results from this doctoral research program, which has also 

identified additional longer-term benefits from participating in the treatment arm of any of the 

FeSS Intervention studies in the QASC program of translational research. To build on these 

findings, further research is required to determine the dose of targeted support required for 

FeSS Protocol implementation. The intensity of external remote facilitation to support 

Australian and New Zealand stroke units and stroke services to implement FeSS Protocols is 

currently being evaluated in a multi-country cluster RCT, the QASC Australasia Trial. The 

outcomes of this trial are expected to provide valuable insights that could potentially reduce 

evidence-implementation costs and resources and improve clinical practices. These findings 

will have meaningful clinical importance both locally and internationally. A process 

evaluation will be conducted as part of this trial’s design to examine the contextual factors 

influencing intervention uptake. Identification of clinicians’ views regarding factors that 

influence uptake of the FeSS Protocols in metropolitan, rural and remote hospitals will be 

critical to the wider QASC program of translational research. The clinicians’ perspectives will 

inform plans for the development of an implementation package to support further 

implementation scale up and spread both locally and internationally. 
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3. Evaluating the management of fever and hyperglycaemia, with the incorporation of both 

FeSS monitoring and treatment variables as mandated data items within AuSCR. 

 

Details are still emerging regarding the transition from biennial Stroke Foundation National 

Stroke audits to the new methodological approach for collecting continuous prospective 

national stroke data in the AuSCR. Despite the audits and AuSCR both using standardised 

variables from the National Stroke Data Dictionary collected in the Australian Stroke Data 

Tool, their datasets and programs are quite different. Only hospitals with greater than 50 

stroke admissions each year are invited to participate in the National Stroke audit. In the most 

recent 2023 cycle, there were 107 hospitals that participated. In comparison, the AuSCR 

includes smaller hospitals (with no minimum annual stroke admissions) and in 2023 reported 

data contributions from 65 hospitals across seven states and territories. Of these, 24 (37%) 

hospitals were voluntarily contributing data to the optional FeSS dataset. This is a positive 

result and reflects the clinicians’ interest in this variable set. FeSS monitoring variables were 

removed from the National Stroke audit after 2013 to reduce the data entry burden on 

clinicians. It is imperative that both FeSS monitoring and treatment variables are reinstated in 

the finalised mandatory minimum dataset for the national stroke registry. The evidence for 

these nursing quality of care indicators was derived from the QASC RCT, which established a 

bundled care approach based on three protocols (Fever, Sugar and Swallow Protocols). This is 

one of the few nursing-led interventions demonstrated to improve patient outcomes, reducing 

90 day morbidity and mortality31 and longer-term morbidity.45 Inclusion of these variables in 

the AuSCR would facilitate their ongoing evaluation and monitoring in association with 

patient outcomes. Although the variables specific to swallow are currently included in the 

minimum dataset for AuSCR, there are no variables for monitoring or treating fever and 

hyperglycaemia (these are only captured in the optional AuSCR FeSS dataset). While this 

aligns with common variables collected in other stroke registries globally,362 there is no 
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evidence to suggest that the findings observed in the QASC Trial were specifically associated 

with the swallow protocol of the bundled FeSS Protocols intervention. The evidence of 

effectiveness was for all three FeSS Protocols. The incidence rates for fever and 

hyperglycaemia17,18 are as common as swallow complications,20 with equally serious 

consequences for patient outcomes.363,364 Hence, it is essential that all FeSS variables are 

included in the future mandatory minimum reporting dataset to be used in the AuSCR, 

particularly as the evidence from the original QASC Trial is for the bundled intervention (ie 

fever, hyperglycaemia and swallowing). This will not only enable the monitoring of 

adherence to these evidence-based quality of care indicators but also provide important data 

of how effectively these common stroke complications are managed in the Australian stroke 

population. 

 

Study Design and Methods 
 
At the systems level, evaluating the management of common stroke complications such as 

fever, hyperglycaemia and swallow, could be undertaken using prospective national registry 

data, provided both monitoring and treatment FeSS variables are included in the mandatory 

minimum dataset. It would also be of interest to determine whether fever, hyperglycaemia and 

swallowing complication rates are higher compared to those previously reported in the 

retrospective National Audits that only included the FeSS treatment variables. To achieve this 

a pre-test/post-test study using historical National Audit data compared to prospective AuSCR 

data would be required. 

 

A summary of each recommendation discussed in this section is presented in Table 2. This 

table consolidates the key points, with an overview of the proposed actions, and application of 

the findings outlined in this thesis and preceding discussion. 
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Table 2 Summary of recommendations for adherence to the FeSS Protocols in 

Australian acute stroke services 

Topic Recommendation 
  
Policy (Systems level) 1. FeSS monitoring and treatment variables should be 

included in the mandatory minimum reporting variables to 
be collected in AuSCR and the ACSQHC Acute Stroke 
Clinical Care Standard.  

 
2. Hospitals with variations in adherence to FeSS Protocols 

to be offered targeted implementation support and 
strategies. This could be developed as a quality 
improvement learning health system184 package to be 
delivered by individual hospitals/regions by quality 
improvement teams. 

Clinical Practice 
(Individual and 
organisational levels) 

1. Ongoing education of stroke clinicians should be 
conducted for orientation of new personnel by stroke 
leaders of all disciplines on the evidence base for 
and the importance of the use of FeSS Protocols. 
This could also be incorporated into annual 
competency assessments (e.g. dysphagia screening) 
for existing staff. FeSS Protocols should be 
incorporated into local protocols and policies. 

 
2. Monitoring of current research best practices and 

update FeSS Protocols as required if new evidence 
emerges.  

Reporting (Systems level) 1. Early dashboard development and reporting to continue to 
be available for clinicians to view real-time results as 
collected in Australian Stroke Clinical Registry. 

 
2. Adherence to FeSS Protocols incentivised in a 

recognised rewards program for stroke care quality. 
Future Research 
(Organisational level) 
Evaluation of uptake 
of optional 
Australian Stroke 
Clinical Registry 
FeSS dataset and its 
association with 
adherence to FeSS 
Protocols over time. 

Study Design and Methods 
 

1. Cross-sectional observational study using existing 
data of hospitals that contribute data to the optional 
FeSS dataset in the Australian Stroke Clinical 
Registry. Testing for (i) association with 
corresponding FeSS composite score derived in 
relevant National Stroke audit cycles and (ii) if 
adherence to FeSS Protocols has improved since 
data collection commenced using continuous data 
collection in Australian Stroke Clinical Registry. 
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Future Research 
(Organisational level) 
Evaluation of FeSS 
Protocol adherence 
using Australian 
Stroke Clinical 
Registry data to 
identify low 
adherence and offer 
levels of targeted 
implementation 
support. 

Study Design and Methods 
 
2. i) Prospective study to identify low FeSS Protocol 

adherence and evaluate uptake of targeted 
intervention. 

 
ii) Targeted intervention ‘doses’ will be informed by 
results of QASC Australasia Trial which is testing 
the level of facilitation support required to 
implement FeSS Protocols.306 

 

(Systems level) 
Evaluation of the 
management of 
fever and 
hyperglycaemia 
with the inclusion of 
both FeSS 
monitoring and 
treatment variables 
in the AuSCR 
(Collection of these 
variables are 
currently optional in 
AuSCR). 
 

 
3. Pre-test/post-test study using historical National Audit data 

compared to prospective AuSCR data to evaluate if 
monitoring for fever and hyperglycaemia in the first 
72hours is associated with any differences in reported 
complication rates and their management in all acute stroke 
services. 
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6.6 Summary and conclusions 

 

Inclusion of a ‘strong recommendation’ for all acute stroke services to implement FeSS 

Protocols in the 2017 national stroke clinical practice guidelines occurred several years after 

the seminal QASC Trial results were published in 2011 for the management of fever, 

hyperglycaemia and swallow complications. This doctoral research program evaluated the 

diffusion of the FeSS Protocols for stroke in Australian hospitals. National stroke data was 

used to evaluate adherence to FeSS Protocols as a measure of sustainability outcomes. Front-

line clinician perspectives of factors that influence adherence to the FeSS Protocols were used 

to assess sustainment of implementation strategies. Additionally, the long-term outcomes of 

exposure to the active implementation strategies employed in earlier FeSS Intervention 

studies (QASC, QASCIP and T3 studies) were compared to those resulting from passive 

dissemination of clinical practice guidelines and biennial national audit participation. The 

evidence-based stroke clinical practice guideline specific to implementing the FeSS Protocols, 

and the study of diffusion of this evidence into acute stroke care services, provides new 

insights into the longer-term outcomes of implementation strategies for stroke clinical practice 

guidelines. 

 

For this doctoral research program, quantitative national stroke audit data and qualitative 

interview data from senior stroke clinicians were obtained, collated, analysed and evaluated to 

comprehensively examine the use of FeSS Protocols in Australian hospitals. The overall 

research findings have provided valuable insights and new knowledge to better understand 

clinician behaviour change. They also substantiate existing evidence on passive dissemination 

and highlight the value of specialised stroke unit care. Importantly, this doctoral research 

program contributes new knowledge regarding the need to support hospitals in implementing 

clinical practice guidelines, and the long-term outcomes of both passive and active 

implementation strategies and evidence on the value of Stroke Co-ordinators. 
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The process of changing clinician behaviour and translating evidence into clinical practice is 

widely recognised as being challenging. This novel program of research examines the history 

of a fifteen year translational research program to actively disseminate, upscale and spread 

implementation of the evidence-based FeSS Protocols into everyday clinical practice. The 

adoption of a critical realist lens to explore the complex process of translating evidence into 

clinical practice facilitated the identification of underlying mechanisms and contextual 

conditions that contributed to sustainability of the FeSS Protocols. Deeper insights into how 

and why evidence-based interventions succeed or fail in clinical practice, have provided 

valuable learnings that may be applicable to other clinical practice guidelines nationally and 

internationally. 

 

The transition to a new methodological approach for collecting representative national stroke 

registry data makes the research undertaken in this thesis particularly timely. It establishes a 

baseline for future comparisons and supports efforts to have FeSS variables included in the 

minimum mandatory reporting dataset. Dissemination of the research findings from the 

studies included in this doctoral research program have been presented at national and 

international conferences (Appendix J). The published manuscripts from this body of work, 

together with collaboration with the Stroke Foundation and the data custodians at AuSCR and 

AuSDaT, will inform the stroke community of recommendations to improve adherence to 

FeSS Protocols in Australian hospitals. It is hoped that the recommendations made in this 

thesis, based on the evidence from the research undertaken, can be instituted to support future 

implementation and dissemination efforts to maximise national adoption of FeSS Protocols. 

The patient outcomes and significant economic benefits of in-hospital acute stroke care that 

aligns with FeSS Protocols justifies the need to continue to advocate for their use and 

undertake ongoing translational research in this area. Furthermore, the relevance of the 
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findings from this thesis and their potential applicability to other clinical practice guidelines, 

contributes valuable evidence to the literature on clinical practice change and sustainability. 

 

In conclusion, this doctoral research program highlights that while some clinically significant 

improvements have been made in adherence to FeSS Protocols, ongoing efforts are required 

at the organisational, system and individual levels given that only two in five patients 

currently receive this care. 
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2.9 Are use of the FeSS Protocols formalised (e.g. part of the EMR or stroke care pathway, 

policy) or informal (e.g. everyone just knows that you have to monitor for fever, sugar, 
swallow complications but it’s not documented as part of their predicted care plan)? 
(*Probe for details for each variable specifically (fever, sugar, swallow. Are there 
designated roles when implementing the FeSS Protocols (e.g. is everyone competent in 
performing swallow screens, are they completely nurse led)?  

 
 
3.0 What do you think have been the barriers and/or enablers to the introduction of the FeSS 

Protocols in your stroke service? (Probe for resolved and intractable and each protocol 
specifically [fever, sugar, swallow]) 

 
 
Barriers:  
 
 
Enablers:  
 
 
3.1 What do you think, if anything, could have helped to resolve these intractable 

barriers/promote the enablers ? (*Probes/prompts barriers raised in FeSS Intervention 
studies e.g. medical team buy in, no medical champion? Beliefs in evidence, outside 
scope of practice, resources [ training, workload, equipment, time, budget]  
 

Barriers:  
 
 
Enablers:  
 
 
3.2  Do you think the FeSS Protocols are simple and easy to implement?  
  (*Prompt: Do you think the FeSS Protocols are easy to teach or show new staff? When 

seeking advice about use of the FeSS Protocols who would you normally direct these 
queries to? What processes do they have to train staff new to the ward about FeSS? (e,g 
orientation module, on the job training, competency to be completed with educators?) 

 
 

(*Prompt: Do you think the FeSS Protocols are easy to teach or show new staff? When 
seeking advice about use of the FeSS Protocols who would you normally direct these 
queries to?  

 
 
Implementation process  
4.1 When considering use of the FeSS Protocols in clinical practice do you think 

communication regarding their use amongst the multi-disciplinary team was/is 
effective? (*Prompts: Stroke team responsive to treatment of fever, sugar, swallow 
complications, topic for discussion in team meetings, communication to new staff and 
reminders to existing staff)  

 
 
4.2  Is there a process for any kind of feedback in relation to the use of the FeSS Protocols?  
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 (*Prompts: internal performance audits [AuSCR optional dataset for FeSS], Stroke 
Foundation audit results, feedback from speech department, Endocrinology referrals, are 
they referred to in MDT meetings)?  

 (*Probe: What are the expectations within your organisation in regards to use of the FeSS 
Protocols? Audit results? Are there reprimands if the protocol is not 
followed/Acknowledgement when they are used correctly? From whom)?  

 
 
Innovation  
5.1  What do you think or see are the benefits of the FeSS Protocols?  
  (*PROBE: Have they had any impact on referral volume etc, Do you think the evidence is 

clear about the value of them for improving patient care and outcomes?) 
 
 
5.2 Are there any risks to the patient or staff that you can think of in relation to the FeSS 

Protocols? If so do these outweigh the benefits for their use? (e.g. hypoglycaemia, acting 
outside scope of practice) 

 
 
5.3  How do the FeSS Protocols fit within your hospital’s normal ward routine (e.g. vital sign 

scheduling)? (*Probe: If their use has discontinued is it due to this or would they/did they 
require significant ward level changes to accommodate use of the protocols) 

 
 
5.4  When considering your stroke service, is there an emphasis on evidence-based care 

(e.g. getting clinical guidelines into clinical practice, removing outdated practices). 
 
 
5.5 Do you think there is an awareness of the strong recommendation for use of FeSS 

Protocols in the National Clinical Guidelines for Stroke Management? ) 
 
 
5.6  What about nurse-led projects in your stroke service? Are they common? Can you 

provide some examples? 
 
 
Communication and influence  
6.1  Are you aware of other stroke services experience in implementing FeSS Protocols? Are 

they a topic likely to be discussed at professional group meetings? (e.g. ASNEN, Stroke 
Society of Australasia) 

 
 
6.2  Were there any changes in the organisation at any point that may have had a positive or 

negative impact upon the implementation of the protocols? (*Probe for sustainability) 
 
Final thoughts and comments  
 
Is there anything else that you would like to add? Recommendations to others that are planning 
to implement the FeSS Protocols in their hospitals?  
 
 
  Thank you for your valuable time and input  
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2. Fox A, Gardner G, Osborne S. A theoretical framework to support research of health service 
innovation. Australian Health Review 2015; 39(1): 70. 
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Appendix C  Good Clinical Practice Certification 
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Appendix D  Australia New Zealand Clinical Trials Registry (ANZCTR) 

Protocol Registration
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Appendix E  HREC Approval Study Two 2021-297N ACU  

From: Leanne Stirling <Leanne.Stirling@acu.edu.au> on behalf of Res Ethics 
<Res.Ethics@acu.edu.au> 
Sent: Wednesday, 1 December 2021 12:59 PM 
To: Kelly Coughlan <Kelly.Coughlan@acu.edu.au> 
Cc: Res Ethics <Res.Ethics@acu.edu.au>; Sandy Middleton <Sandy.Middleton@acu.edu.au>; Oyebola 
Fasugba <Oyebola.Fasugba@acu.edu.au>; Simeon Dale <Simeon.Dale@acu.edu.au>; Liz McInnes 
<Liz.McInnes@acu.edu.au> 
Subject: [2021-297N] - Ethics application approved! 

Dear Applicant, 

Chief Investigator: Ms Kelly Coughlan 
Professor Elizabeth McInnes, Professor Sandy Middleton, Ms Simeon Dale, Bola Fasugba, Benjamin 
McElduff 
Ethics Register Number: 2021-297N 
Project Title: Fever, Hyperglycaemia (Sugar), Swallow (FeSS) clinical guidelines adherence: analysis of 
national audit data and stroke registry data. 
Date Approved: 01/12/2021 
End Date: 31/12/2023 
This is to certify that the above human ethics application for access to non-identifiable data has 
been reviewed by the Australian Catholic University Human Research Ethics Committee (ACU HREC). 
The HREC notes that the project will be using previously collected non-identifiable data which can be 
exempt from review according to the National Statement on Ethical Conduct in Human Research 
(NHMRC 2007) section 5.1.22 and 5.1.23. 
The Australian Catholic University notes that permission to access the de-identified data will be 
submitted  by an application to the data custodians AuSCR and AuSDaT research committees after 
receipt of ACU HREC, to analyse the de-identified  data for the purpose of research and that the data 
will be viewed in a non-identifiable format, and the permission/approval will be forwarded to ACU 
HREC. 
 
Researchers must immediately report to the HREC any matter that might affect the ethical 
acceptability of the protocol such as changes to the protocol, unforeseen circumstances or adverse 
effects on participants. 
For our record-keeping purposes, we deem that this activity will be in progress until 31/12/2023, 
unless we hear from you to the contrary. It will then be classified as completed. 
 
Please do not hesitate to contact the office if you have any queries. 
 
We wish you every success with your research. 

Kind regards, 

Leanne Stirling 
on behalf of ACU HREC Chair, Assoc Prof. Michael Baker 
Research Ethics Officer | Research Services | Office of the Deputy Vice-Chancellor (Research) 
Australian Catholic University 
T: +61 2 9739 2646 E: res.ethics@acu.edu.au 
 
THIS IS AN AUTOMATICALLY GENERATED RESEARCHMASTER EMAIL 
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Appendix F  External Research Committee Approval 
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Appendix G  HREC approval Study Three 2023 ETH00446 

From: no_reply@regis.health.nsw.gov.au <no_reply@regis.health.nsw.gov.au> 
Sent: Thursday, 20 April 2023 1:25 PM 
To: Sandy Middleton <Sandy.Middleton@acu.edu.au> 
Cc: Kelly Coughlan <Kelly.Coughlan@acu.edu.au>; svhs.research@svha.org.au 
<svhs.research@svha.org.au> 
Subject: 2023/ETH00446: Application HREA - Approved 

 

 

Date of Decision Notification: 20 Apr 

2023 Dear Professor Sandy Middleton, 
Thank you for submitting the following Human Research Ethics Application (HREA) for HREC review; 

 
2023/ETH00446: Fever, Sugar (hyperglycaemia) and Swallow (FeSS) adherence: A qualitative analysis of critical 
factors that influence clinician adherence to FeSS clinical practice guidelines for stroke. 
This Application was reviewed as a Low or negligible risk review pathway and was initially considered by the St 
Vincent's Hospital Human Research Ethics Committee at its meeting held on 19 April 2023. 
The project was determined to meet the requirements of the National Statement on Ethical Conduct in 
Human Research (2007) and was APPROVED. 

 
This email constitutes ethical and scientific approval only.  
This project cannot proceed at any site until separate research governance authorisation has been obtained from 
the Institution at which the research will take place. 

 
This project has been Approved to be conducted at the following sites: 

 
�x St Vincent's Hospital Sydney 

 
The following documentation was reviewed and is included in this approval: 

 
�x FeSS Adherence Qualitative Study Protocol V1 31stMarch 2023 
�x Participant Information Letter V1 31stMarch 2023 
�x Consent Form V1 31stMarch 2023 
�x Recruitment email V1 31stMarch 2023 
�x Interview Guide V1 31stMarch 2023 

 
Application Documents - (link will only be active for 14 days from the decision date. The approved documents are 
also available to download from forms section of this project in REGIS) 
The Human Research Ethics Application reviewed by the HREC was: 
Version: 1.02 
Date: 20 Apr 2023 

The approval is for a period of 5 years from the date of this e-mail (20 Apr 

2023) The Coordinating Principal Investigator will: 
• provide the HREC with an annual report and the final report when the project is completed at all sites. This 
will be through the submission of a milestone in REGIS. 
• immediately report anything that might warrant review of ethical approval of the project. 
• submit proposed amendments to the research protocol, including; the general conduct of the research, changes 
to CPI or site PI, an extension to HREC approval, or the addition of sites to the HREC before those changes can take 
effect. This will be through a notification of an amendment in REGIS 

 
• will notify the HREC if the project is discontinued at a participating site before the expected completion date, 
with reasons provided. 

CAUTION:This email originated from outside of the organisation. Do not click links or open attachments unless 
you recognise the sender and know the content is safe. 
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Submission of annual progress/final reports (milestone), amendments and safety reports should be done through 
the forms provided in REGIS. Guidance on these processes can be found on the REGIS website. 

 
It is noted that the St Vincent's Hospital Human Research Ethics Committee is constituted in accordance with 
the National Statement on Ethical Conduct in Human Research, 2007 (NHMRC). 

 
Please contact us if you would like to discuss any aspects of this process further, as per the contact details below. 
We look forward to managing this study with you throughout the project lifecycle. 

 
Regards, 

 
Monica Logan 
monica.logan@svha.or
g.au 
Research Office | St Vincent's Health 
Network svhs.research@svha.org.au | 
Website link 
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Appendix H  SVHS SSA Approval Study Three 2023 STE 10165 

 
 

From: no_reply@regis.health.nsw.gov.au <no_reply@regis.health.nsw.gov.au> 
Sent: Thursday, 31 August 2023 9:50 AM 
To: Sandy Middleton 
<Sandy.Middleton@acu.edu.au> Cc: Kelly 
Coughlan <Kelly.Coughlan@acu.edu.au> Subject: 
2023/STE01065: SSA - Authorised 

 

 
Date of Decision Notification: 31 Aug 

2023 Low or negligible risk review 
pathway 

 
Dear Professor Sandy Middleton, 

 
Thank you for submitting the following Site Specific Assessment (SSA) for governance review; 
2023/STE01065: Fever, Sugar (hyperglycaemia) and Swallow (FeSS) adherence: A qualitative analysis of critical 
factors that influence clinician adherence to FeSS clinical practice guidelines for stroke. 

 
The Application has been reviewed by the Chief Executive/Delegate who has determined the application 
has been AUTHORISED to begin at this site: 
St Vincent's Health Sydney 
The following documentation is included in this authorisation: 

 
�x 2023ETH00446 FeSS Adherence Qualitative Study Protocol V1 31st March 2023 
�x 2023ETH00446 FeSS Adherence Interview Participant Information Letter_V1 31stMarch2023 
�x 2023ETH00446 FeSS Adherence Interview Consent Form_V1 31st March 2023 
�x 2023ETH00446 FeSS Adherence recruitment email_V1_31stMarch2023 
�x 2023ETH00446 FeSS Adherence Interview guide V1 31st March 2023 
�x 2023 ETH00446 Lead HREC SVH approval_FeSS Adherence Qual study 20 Apr 2023 

 
Application Documents(Please note : Due to security reasons, this link will only be active for 14 days. The 
approved documents are also available to download from forms section of this project in REGIS) 

 
The Site Specific Assessment reviewed/authorised is: 
Version: 1.03 
Date: 29 Aug 2023 
Site authorisation with cease on the date of HREA expiry 

20/04/2028. The Principal Investigator will: 

�x Proposed amendments to the research protocol or conduct of the research which may affect the 
ethical acceptability of the project, and which are submitted to the lead HREC for review, are provided 
to the office through REGIS. 

�x Proposed amendments to the research protocol or conduct of the research which may affect the ongoing 
site acceptability of the project, are to be submitted to this office, via REGIS. 

�x The appropriate documentation must be submitted for authorisation before any external 
researcher is authorised to conduct research procedures at this site. 

 
We wish you all the best with the study and remind you that any changes to the application and safety reports will 
need 

CAUTION:This email originated from outside of the organisation. Do not click links or open attachments unless 
you recognise the sender and know the content is safe. 



 

 

 
to be submitted via REGIS and acknowledged prior to implementation. 
Please contact us if you would like to discuss any aspects of this process further, as per the contact details below. 

 
Kind Regards 

 
Nik Maiolo 
Research 
Officer 
St Vincent’s Hospital Sydney Research Office |St Vincent’s Health Network | 
Translational Research Centre | 97-105 Boundary Street | Darlinghurst | NSW 
2010 | Phone: +612 8382 4960 
Email: nikolas.maiolo@svha.org.au SVHS.Research@svha.org.au | 
Website: https://svhs.org.au/home/research-education/research-
office 

 
This email and any attachments to it (the "Email") is confidential and is for the use only of the intended recipient, and 
may not be duplicated or used by any other party without the express consent of the sender. If you are not the 
intended recipient of the Email, please notify the sender immediately by return email, delete the Email, and do not 
copy, print, retransmit, store or act in reliance on the Email. St Vincent's Health Australia ("SVHA") does not 
guarantee that the Email is free from errors, viruses or interference. Emails to and from SVHA or its related entities 
may be scanned and filtered in locations outside Australia. 

 
  



 

 

Appendix I  Statement of contributions to jointly published work 

Thesis output – Papers included in the thesis 
 
Study two (Chapter Four)-published 
 
1. Coughlan K, Purvis T, Kilkenny MF, Cadilhac DA, Fasugba O, Dale S, Hill K, Reyneke 

M, McInnes E, McElduff B, Grimshaw JM, Cheung NW, Levi C, D'Este C, Middleton S. 

From ‘strong recommendation’ to practice: A pre-test post-test study examining adherence to 

stroke guidelines for fever, hyperglycaemia, and swallowing (FeSS) management post-stroke. 

International Journal of Nursing Studies Advances 2024; 7: 100248. 

(Available online 23 October 2024) Q1 ranked journal, 2023 Journal Impact Factor 3.1 

[Journal Citation Reports™ Clarivate, 2023]) 

 

Images of the PDF copy of this published article are included after the Statement of 

contributions to jointly published work . The article is published as Open Access and 

use of this article in this manner is permissible under the Creative Commons 

Attribution (CC BY 4.0) license, as displayed on the first page (“This is an open access 

article under the CC BY license (http://creativecommons.org/licenses/by/4.0/”). 

 







 

 

 

  



 

 

 

  



 

 

 

  



 

 

 

  



 

 

 

  





 

 

 

  



 

 

 

  



 

 

 

  



 

 

 

  



 

 

 

  



 

 

 

  



 

 

 

  



 

 

 

  



 

 

Study three (Chapter Five)-accepted for publication and currently in press (approval 
letter included after the Statement of contributions to jointly published work) 
 
2. Coughlan K, Fasugba O, Dale S, Hill K, Cadilhac DA, Middleton S, McInnes E. 

(2025) Stroke Coordinators’ perspectives of factors influencing sustained use of Fever, 

Sugar (hyperglycaemia) and Swallow (FeSS) clinical practice guidelines: A process 

evaluation using the Sustainability of Innovation Framework. Journal of Advanced 

Nursing Q1 ranked journal, 2023 Journal Impact Factor 3.8 [Journal Citation Reports™ 

Clarivate, 2023]). 
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