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Abstract 

Background Facilitated implementation of nurse-initiated protocols to manage fever, hyperglycaemia (sugar) and 
swallowing difficulties (FeSS Protocols) in 19 Australian stroke units resulted in reduced death and dependency for 
stroke patients. However, a significant gap remains in translating this evidence-based care bundle protocol into stand-
ard practice in Australia and New Zealand. Facilitation is a key component for increasing implementation. However, its 
contribution to evidence translation initiatives requires further investigation. We aim to evaluate two levels of inten-
sity of external remote facilitation as part of a multifaceted intervention to improve FeSS Protocol uptake and quality 
of care for patients with stroke in Australian and New Zealand acute care hospitals.

Methods A three-arm cluster randomised controlled trial with a process evaluation and economic evaluation. Aus-
tralian and New Zealand hospitals with a stroke unit or service will be recruited and randomised in blocks of five to 
one of the three study arms—high- or low-intensity external remote facilitation or a no facilitation control group—in 
a 2:2:1 ratio. The multicomponent implementation strategy will incorporate implementation science frameworks 
(Theoretical Domains Framework, Capability, Opportunity, Motivation – Behaviour Model and the Consolidated 
Framework for Implementation Research) and include an online education package, audit and feedback reports, local 
clinical champions, barrier and enabler assessments, action plans, reminders and external remote facilitation. The 
primary outcome is implementation effectiveness using a composite measure comprising six monitoring and treat-
ment elements of the FeSS Protocols. Secondary outcome measures are as follows: composite outcome of adherence 
to each of the combined monitoring and treatment elements for (i) fever (n=5); (ii) hyperglycaemia (n=6); and (iii) 
swallowing protocols (n=7); adherence to the individual elements that make up each of these protocols; comparison 
for composite outcomes between (i) metropolitan and rural/remote hospitals; and (ii) stroke units and stroke services. 
A process evaluation will examine contextual factors influencing intervention uptake. An economic evaluation will 
describe cost differences relative to each intervention and study outcomes.

Discussion We will generate new evidence on the most effective facilitation intensity to support implementation of 
nurse-initiated stroke protocols nationwide, reducing geographical barriers for those in rural and remote areas.
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Contributions to the literature

• This study will test whether high- or low-intensity 
external remote facilitation versus no external facilita-
tion is more effective at improving implementation of 
the Fever Sugar Swallow (FeSS) Protocols for stroke 
patients in Australia and New Zealand.

• This study leverages a cluster randomized trial design, 
implementation science frameworks, a process evalua-
tion and economic evaluation to enhance understand-
ing of facilitation, and its contribution to implementa-
tion of evidence-based stroke interventions.

• This study aims to provide evidence on the most effec-
tive facilitation intensity for large-scale implementation 
of the FeSS Protocols in stroke patients.

• Findings will be relevant to FeSS Protocol adoption 
worldwide.

Background
Facilitated implementation of a nurse-led intervention 
to manage Fever, hyperglycaemia (‘Sugar’) and Swallow-
ing (FeSS Protocols) in 19 stroke units in New South 
Wales (NSW), Australia resulted in a 16% reduction in 
death and disability for patients with stroke in the Qual-
ity in Acute Stroke Care (QASC) Trial [1], with a sus-
tained 20% improvement in survival 4 years post-stroke 
[2]. Subsequent scale-up of the Protocols to all 36 NSW 
stroke services in 2014 demonstrated improvements in 
Protocol adherence in the Quality in Acute Stroke Care 
Implementation Project (QASCIP) [3]. No further sys-
tematic implementation of the FeSS Protocols was initi-
ated across Australia. To date, systematic implementation 
of the FeSS Protocols has not occurred in New Zealand.

In 2017, a ‘strong recommendation’ for use of stand-
ardised protocols to manage fever, glucose and swal-
lowing difficulties in patients following acute stroke 
was included in the Australian and New Zealand Clini-
cal Guidelines for Stroke Management [4]. However, 
the most recent 2021 Australian national acute services 
stroke audit showed that fever, hyperglycaemia and swal-
low management remained sub-optimal with only half 
(50%) of patients with fever ≥37.5°C receiving paraceta-
mol within an hour, only 29% receiving insulin within 1 h 
of the first elevated finger prick glucose ≥10mmol/L and 
only 60% of patients receiving a swallow screen/assess-
ment prior to oral medications, food, or drink [5]. In New 

Zealand, the most recent nationwide stroke audit in 2018 
was conducted as part of the Reducing Ethnic and Geo-
graphic Inequities to Optimise New Zealand Stroke Care 
(REGIONS Care) Study. The findings showed that only 
34.7% of ischemic stroke patients in urban hospitals and 
32.5% of those in non-urban hospitals received a swallow 
assessment within 6 h of hospital arrival, with no signifi-
cant difference between both groups (adjusted odds ratio 
0.94, 95% confidence interval 0.74–1.18) [6]. Manage-
ment of the other two FeSS Protocol elements (fever and 
hyperglycaemia) were not included in the audit hence 
it remains unclear whether or not these physiological 
parameters are being monitored and treated appropri-
ately in New Zealand. The Australian and New Zealand 
audit results highlight that a significant evidence-practice 
gap remains in translation of the FeSS Protocols into 
standard stroke care across these countries. Achieving 
knowledge translation and sustaining adherence to evi-
dence-based interventions is often difficult [7]. There is 
a need for systematic support to further improve adher-
ence to the FeSS Protocols.

Successful implementation of research evidence into 
practice is influenced by the nature and type of evidence, 
the context in which the evidence is used, and use of an 
evidence-based implementation strategy [8, 9]. In par-
ticular, the need for appropriate facilitation as a strategy 
to improve the potential of implementation success has 
been emphasised [8]. Facilitation refers to the process of 
providing help and support to individuals and teams to 
enable them to achieve a specific goal by changing their 
behaviours [10]. Facilitation may occur in various forms, 
using either an external facilitator, an internal facilitator, 
or a combination of both [10]. Key roles of facilitators 
are to identify, engage and connect stakeholders; facili-
tate collaboration including the development of action 
plans; support communication and information sharing; 
and evaluate practice change [11]. Facilitator roles that 
have been examined in stroke include external facilita-
tors providing ongoing remote or face-to-face support to 
clinicians to review hospital performance against clinical 
processes of care and develop an action plan [12, 13] and 
internal facilitators coordinating improvements in the 
organisation and delivery of stroke care [14, 15]. Evidence 
for the effectiveness of facilitation in the implementation 
of evidence into practice has also been demonstrated. 
Findings from a systematic review and meta-analy-
sis showed a moderately robust effect for evidence-
based guideline adoption following the use of practice 
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facilitation [16]. A recent multicentre stepped-wedge 
cluster randomised trial demonstrated that externally 
facilitated educational outreach support aligned with 
routine collection of registry data, local consensus pro-
cesses and tailored strategies has the potential to improve 
acute stroke care [17].

Our team have recently completed the QASC Europe 
project, a collaboration between the Nursing Research 
Institute, the European Stroke Organisation, the Euro-
pean Registry of Stroke Care Quality (RES-Q) and the 
European Acute Networks Striving for Excellence in 
Stroke (Angels) Initiative—a not-for-profit organisation 
that aims to optimise the quality of treatment in all stroke 
centres. This study provided further evidence for success-
ful external remote facilitation resulting in international 
uptake of the FeSS Protocols into 67 European hospitals 
in 17 countries [18–20]. The results showed statistically 
significant improvement pre-to-post-implementation 
in overall FeSS Protocol adherence (Pre 3.4%, Post 35%; 
Absolute difference 33%, 95% CI 24%, 42%; p<0.0001 )
[17]. In this pre-test/post-test study conducted amid 
the COVID pandemic, we used an external facilitation 
model whereby hospital clinical champions, supported 
by the Angels Initiative, implemented the FeSS Protocols 
with ongoing email and telephone support co-ordinated 
remotely from Australia. Consequently, the intervention 
was able to be successfully delivered simultaneously to 
multiple international stakeholders across Europe. The 
various stakeholder groups played different roles involv-
ing a flow of information and change management from 
one stakeholder level to another. We called this a Cascad-
ing Facilitation model which involved interlocking part-
nerships and supported facilitation [21].

There are many ways of providing facilitation which 
vary in their intensity, and level of resources required 
[10–15]. However, there is relatively little information 
about the effectiveness and cost-effectiveness of dif-
ferent facilitation models [13, 22, 23]. In particular, it is 
important to evaluate low-intensity/resource and high-
intensity/resource approaches to identify effective and 
affordable facilitation models. Building on our previous 
research, this study will develop and test two different 
intensities of external remote (no face-to-face hospital 
visits by the research team) facilitation to support deliv-
ery of the FeSS Protocols for patients with stroke, at pace 
and on a large scale in two countries. Implementation 
of the FeSS Protocols will be informed by an integrated 
knowledge translation model [24]. This model incorpo-
rates evidence-based behaviour change implementation 
strategies (an online education package, audit and feed-
back reports, local clinical champions, barrier and ena-
bler assessments, action plans, reminders and external 
remote facilitation) [25] and frameworks (Theoretical 

Domains Framework [TDF] [26], Capability, Opportu-
nity, Motivation – Behaviour Model (COM-B system) 
[27] and the Consolidated Framework for Implementa-
tion Research [28]).

Cost-effectiveness studies evaluating the use of imple-
mentation strategies, including facilitation, in acute care 
settings are limited [29]. A study investigating changes in 
acute hospital costs before and after implementation of a 
stroke clinical facilitator programme found that the aver-
age cost per bed-day was higher post-implementation 
(AUD $878 per day) compared to pre-implementation 
(AUD $709). However, there was subsequent evidence of 
cost containment, with the average total inpatient costs 
per-episode decreasing by 10% over 4 years [30]. An 
independent economic evaluation estimated a gross eco-
nomic benefit of AUD $281 million per year if the FeSS 
Protocols were implemented in 65% of the Australian 
stroke patient population [31]. A further study showed 
large societal and healthcare savings costs of AUD $251.7 
million and AUD $65.2 million respectively for use of the 
FeSS Protocols over a 5-year period [32]. Consequently, 
we also will undertake a sub-study that includes an eco-
nomic evaluation of the different facilitation strategies 
for implementing the FeSS Protocols.

A separate process evaluation will examine organi-
sational, contextual and structural factors to successful 
uptake of the FeSS Protocols. Intervention fidelity will be 
examined as part of the main trial findings and reported 
as adherence with the FeSS Protocols as outlined in our 
outcome measures below.

Study aims
The primary aim is to compare the effectiveness of high-
intensity versus low-intensity external remote facilita-
tion to support implementation of the FeSS Protocols to 
improve management of fever, hyperglycaemia and swal-
lowing difficulties in the first 72 h of stroke unit/stroke 
service admission in Australia and New Zealand.

The secondary aims are to compare the effectiveness of 
(1) low-intensity facilitation with no facilitation, (2) high-
intensity facilitation with no facilitation and (3) high- or 
low-intensity facilitation with no facilitation, to support 
implementation of the FeSS Protocols; (4) determine 
whether post-intervention changes in monitoring and 
treatment for fever, hyperglycaemia and swallowing dif-
fer between metropolitan and rural/remote hospitals; (5) 
determine whether post-intervention changes in moni-
toring and treatment for fever, hyperglycaemia and swal-
lowing differ between stroke units and stroke services; 
(6) describe the potential cost-effectiveness of the differ-
ent facilitation methods (economic evaluation); and (7) 
identify clinicians’ views regarding factors that influence 
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uptake of the FeSS Protocols in metropolitan and rural/
remote hospitals (process evaluation).

Methods
Study design
A three-arm cluster randomised controlled trial with 
a theory-based process evaluation will be undertaken. 
Hospitals (clusters) will be randomised to the multicom-
ponent implementation strategy delivered with high or 
low external remote facilitation or a no facilitation con-
trol group receiving only usual care (inactive control 
group).

This protocol complies with the Standard Proto-
col Items: Recommendations for Interventional Tri-
als (SPIRIT) [33], CONSORT extension for cluster 
randomised trials [34] and Template for Intervention 
Description and Replication (TIDiER) [35] checklists 
(Additional files 1, 2 and 3).

Study setting
Australian and New Zealand public and private hospitals 
with a stroke unit or stroke service.

Eligibility and recruitment of participants
Hospitals
To be eligible to participate in the study, hospitals must:

(1) Have a pre-existing stroke unit (organised care 
within a specific ward in a hospital by a multidisci-
plinary team who specialise in stroke management) 
[36] or a stroke service (no dedicated stroke unit 
but with integrated hospital stroke services based 
on agreed hospital service delineations) [3];

(2) Have at least one staff member to fulfil the role of 
hospital clinical champion;

(3) Nominate staff to undertake patient medical record 
audits pre- and post-implementation and enter data 
into the Australian Stroke Data Tool or New Zea-
land Stroke Register; and

(4) Grant permission to the researchers to obtain 
patient 90-180 day follow-up data from the Austral-
ian Stroke Clinical Registry (AuSCR) and the New 
Zealand Stroke Register for the economic evalua-
tion (for those hospitals contributing data to these 
Registries).

In Australia, eligible hospitals will be systematically 
recruited through invitations to all stroke units/stroke 
services known to the Stroke Foundation. The study will 
also be advertised through the AuSCR, Stroke Founda-
tion, Australian Stroke Nurses Education Network and 
state-based stroke clinical networks via email, newslet-
ters and websites. In New Zealand, recruitment will 

occur through the National Stroke Network, Stroke 
Nurse Forum Aotearoa and clinical networks. A short 
recruitment video will also be developed and shared 
to these organisations in advertisement emails and via 
social media.

Patients
The medical records of eligible patients will be audited 
by participating hospital staff. Patients will be eligible if 
they are aged 18 years or older and have a diagnosis of 
ischaemic stroke, intracerebral haemorrhage, or stroke 
of undetermined origin with the following International 
Classification of Diseases, Tenth Revision (ICD-10) 
codes: I61.0 - I61.9 (intracerebral haemorrhage), I63.0 
- I63.9 (cerebral infarction), I64 (stroke not specified 
as haemorrhagic or infarction) and I62.9 (intracranial 
haemorrhage unspecified) [37]. Patients will be excluded 
if they are admitted for palliative care.

Randomisation and blinding
The unit of randomisation will be hospitals. Hospitals 
will be randomised in blocks of five to one of the three 
study arms—high- or low-intensity external remote facil-
itation or a no facilitation control group—in a 2 (high 
intensity):2 (low intensity):1 (no facilitation) ratio. Prior 
to randomisation, hospitals will be stratified by country, 
participation in a stroke registry and remoteness area 
factor (metropolitan/major cities or regional/rural as 
per the Accessibility and Remoteness Index of Australia 
[ARIA+] [38] and urban or non-urban as per the New 
Zealand REGIONS Care project [39] classification). Hos-
pitals that meet the inclusion criteria will be enrolled on 
a rolling basis until the target sample size is reached. A 
flow diagram outlining the randomisation and interven-
tion allocation is shown in Fig. 1.

Computer-generated randomisation of the hospitals 
will be performed independently by a statistician blinded 
to group allocation and not otherwise involved in the 
study ensuring allocation concealment. Staff at partici-
pating hospitals will be blinded to the intensity (high, low 
or none) of external remote facilitation provided.

Intervention
The QASC Australasia intervention is a multicomponent 
implementation strategy aimed at changing clinician and 
team behaviour [26, 27]. Multidisciplinary stroke unit/
stroke service staff will be required to work together to 
achieve the study outcomes. The intervention compo-
nents, mapped to several Theoretical Frameworks (Addi-
tional file  4), are outlined below and summarised in 
Table 1.



Page 5 of 18Fasugba et al. Implementation Science            (2023) 18:2  

Fig. 1 CONSORT flow diagram

Table 1 Components of QASC Australia Intervention

Components Intervention groups Control group

High-intensity facilitation Low-intensity facilitation No facilitation

FeSS Protocols ✓ ✓ ✓
Online FeSS education package ✓ ✓ X

Evidence-based audit and feedback report ✓ ✓ X

External remote facilitation:

 Videoconference sessions for timeline, action 
plan development and implementation

✓ X X

 Reminders Project process, intervention and 
data collection reminders

Project process, intervention and 
data collection reminders

Project process and data 
collection reminders only

 Email and telephone support Proactive and reactive Reactive X
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FeSS protocols
The evidence-based care bundle of FeSS Protocols 
(Table 2) refined from our previous FeSS implementation 
studies [1, 2] will be used in this national translational 
study.

Implementation strategy
All intervention components (FeSS Protocols, online 
FeSS education package, FeSS audit and feedback report) 
including external remote facilitation will be provided 
online. Participating hospitals will nominate at least one 
clinician (nurse where possible, or if not, then a speech 
pathologist) currently working in the stroke unit/stroke 
service to act as a hospital clinical champion. Preferably, 
this would be a senior clinician(s) with stroke expertise, 
but more importantly, someone recognised as a stroke 
clinical leader within their hospital, ready to implement 
change at the hospital and encourage use of the FeSS 
Protocols by their local team. Evidence suggests that key 
attributes of a clinical champion which have the poten-
tial to improve implementation outcomes are influence, 
ownership, physical presence at the point of change, grit, 
persuasiveness and participative leadership style [40]. 
Our team has had considerable success in NSW and in 
Europe working with clinical champions to support evi-
dence translation locally [1, 3, 18]. The evidence-based 
implementation strategy comprises an educational pack-
age [41], audit and feedback reports [42], local clinical 
champions [43], barrier and enabler assessments [44, 45], 
action plans [25], reminders [46] and external remote 
facilitation [12] (Table 1).

Online FeSS education package
Education and training of stroke clinicians is important 
in ensuring the delivery of evidence-based stroke care 
and improvement in outcomes for patients with stroke 
[47]. The use of information and communication technol-
ogies in the education of clinicians is now common glob-
ally. E-learning environments integrate information, in 
the form of text and multimedia, and can be designed for 
self-directed learning or learning in real time [48]. This 
delivery method for learning has gained popularity due 

to the potential benefits of increasing the accessibility of 
information to remote learners, lower costs, personalised 
instruction in terms of content and pace of learning and 
facilitating frequent content updates [49].

The online FeSS education package consists of three 
components: An Online Education Resource Package; 
a Train-the-Trainer Education Package; and a Clini-
cian Education Package. All components of the package 
will be provided to clinical champions in intervention 
hospitals. Each component is outlined in Table  3 and 
described further below:

Online Education Resource Package An online educa-
tion resource package comprising a suite of seven vid-
eos of 5–7-min duration and downloadable hard-copy 
resources will be developed by the research team in col-
laboration with educational psychologists specialised in 
adult learning research from the School of Psychology, 
University of Queensland. Video topics will be based 
on case studies using stroke experts, consumers, role-
playing actors and animations. Learning activities will be 
included at the end of each video with summative case 
studies to assess participants knowledge following com-
pletion of the videos. The package will be hosted on the 
Australian Catholic University OpenLearning webpage. 
The design of the videos will incorporate implementa-
tion science behaviour change techniques which will be 
mapped to behaviour change frameworks and taxonomy 
(v1), COM-B and TDF [27, 50, 51] (Additional file 5) to 
provide clinicians with the capability, opportunity and 
motivation to implement the FeSS Protocols. In addition, 
the online video package will be designed using effective 
multimedia principles to optimise learning in viewers 
by leveraging the two key information processing sys-
tems—sight and sound, and managing cognitive load [52, 
53]. Designs were informed by adult learning principles 
previously developed and evaluated by members of our 
team who developed and implemented a suite of educa-
tional resources. These resourcses successfully changed 
behaviour in primary school teachers to increase physical 
activity in children [54–57].

Table 2 Summarised elements of the Fever, Hyperglycaemia (Sugar) Swallow (FeSS) Protocols

Fever (n=2)
    • Temperature readings monitored and recorded at least four times per day for the first 72 h
    • If temperature => 37.5°C treat with paracetamol or other anti-pyretic
Sugar (Hyperglycaemia) (n=3)
    • Formal venous glucose on admission to Emergency Department or stroke service
    • Blood glucose level readings monitored and recorded at least four times per day for the first 48 h, to continue for 72 h if BGL unstable
    • If blood glucose level >10 mmol/L (180mg/dl) treat with insulin
Swallowing (n=2)
    • Swallow screen or swallow assessment within 4 h of admission and prior to being given oral food, drink, or medications
    • Referral to speech pathologist for full assessment for those who fail the swallow screen
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Train‑the‑Trainer Education Package Clinical cham-
pions will be encouraged to form their own local imple-
mentation team consisting of themselves and at least 
a medical doctor, and a speech pathologist, from the 
stroke unit/stroke service with expertise in acute stroke 
patient management. The clinical champions will receive 
all components of the online FeSS education package rel-
evant to their study group allocation. Clinical champions 
will have continued access to the online FeSS education 
package throughout the duration of the project to sup-
port them in implementing the FeSS Protocols.

Clinician Education Package Clinical champions will 
be responsible for educating all clinicians (nurses, doc-
tors and speech pathologists) in their stroke units/stoke 
services. They will run the on-site multidisciplinary edu-
cation session multiple times to reach the majority of 
clinicians. Clinical champions will use the online edu-
cation resources to explain to stroke unit/stroke service 

clinicians about the seven monitoring and treatment 
elements of the FeSS Protocols (Table  2) and imple-
mentation of the Protocols. A detailed explanation of 
the research evidence underpinning the FeSS Protocols 
including the rationale for its inclusion in the stroke 
guidelines will also be provided at the session. Clini-
cal champions will be permitted to share modules from 
the online education package with the clinicians who 
are unable to attend the session and arrange make-up 
training.

FeSS audit and feedback report
Clinical champions in intervention hospitals will receive 
a confidential online baseline report of their pre-imple-
mentation audit data on FeSS Protocol compliance prior 
to the intervention. They will be provided with one 
post-implementation audit report about 2 weeks fol-
lowing completion of the post-implementation audit. 

Table 3 Components of the FeSS education package

Online Education Resource Package
    • Videos with the following topics:
        o FeSS is one of the most cost-effective interventions in acute stroke care
        o A fever is not the smoke, it’s the fire. Put it out ASAP
        o Blood sugar is the fuel on the fire: keep it regulated
        o A sip of water can be deadly after strokes: Check their swallowing first
        o Leading change can be hard. Here’s how to make it easier
        o Why do an audit?
        o How to do an audit
    • Downloadable hard-copy resources
        o FeSS Protocols
        o PowerPoint slides for multidisciplinary meeting
        o PowerPoint slides for education session
        o Action plan template
        o PowerPoint slides for ASSIST education
        o PowerPoint slides for ASSIST competency assessment
        o QASC Australia data dictionary
        o QASC Australia data collection user manual
        o Flowchart of project milestones
        o Frequently asked questions (FAQ) document

Train-the-Trainer Education Package (relevant to study group allocation)
    • High- and low-intensity external remote facilitation groups
    o All components of the online education resource package
    • Control group will receive only downloadable hard-copy resources
        o FeSS Protocols
        o PowerPoint slides for ASSIST education
        o PowerPoint slides for ASSIST competency assessment
        o QASC Australia data dictionary
        o QASC Australia data collection user manual
        o Frequently asked questions (FAQ) document

Clinician Education Package (high- and low-intensity external remote facilitation groups only)
    • Short (5-7 minute) videos with the following topics:
        o FeSS is one of the most cost-effective interventions in acute stroke care
        o A fever is not the smoke, it’s the fire. Put it out ASAP
        o Blood sugar is the fuel on the fire: keep it regulated
        o A sip of water can be deadly after strokes: Check their swallowing first
        o Why do an audit?
        o How to do an audit
    • Downloadable hard-copy resources
        o FeSS Protocols
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Intervention group hospitals will receive detailed reports 
which provide information on the implications of the 
findings as well as recommendations for improvement. 
This report is designed to meet the fifteen recommenda-
tions believed to be associated with effective audit and 
feedback interventions [58]. We used this report in our 
previous QASC Europe project [17, 20], and after obtain-
ing end-user feedback, it was refined for use in the cur-
rent study. We have also successfully pilot tested the 
report with stroke nurse experts.

External remote facilitation
Three researchers with health qualifications and exper-
tise in stroke research will provide external online only 
(i.e. no site visits) remote facilitation to intervention hos-
pitals. Their role will involve providing information about 
the study to participating hospitals and granting inter-
vention hospitals access to the online education package. 
They will guide clinical champions in the high-intensity 
external remote facilitation intervention group in under-
taking self-directed training to develop their capability 
and capacity in leading and negotiating evidence-based 
change. Clinical champions in the low-intensity external 
remote facilitation intervention group will not receive 
guidance from the external facilitators but will be pro-
vided with the flowchart of project milestones to ensure 
they undertake the audit training within the specified 
timeframe. The external facilitators will also support 
intervention hospitals in the high-intensity external 
remote facilitation group via videoconference sessions 
(described below; Table  4) but will not be involved in 
data collection.

Videoconference sessions
The three external facilitators will lead the videoconfer-
ence sessions, comprised of a didactic component using 
standardised PowerPoint slides, and inter-active group 
participation. These sessions will be target clinical cham-
pions in the high-intensity external remote facilitation 
intervention group. Sessions will be delivered in groups 
and the number of clinical champions in a group will 
depend on their availability to attend a scheduled ses-
sion. A minimum of four, 1-h videoconference sessions 

are planned (Table  4). These will be held at key project 
milestones, specifically post-randomisation (to discuss 
pre-implementation audit results and the online FeSS 
education package); after receiving the online FeSS edu-
cation package (to discuss progress with completing the 
package); after the multidisciplinary meeting (to assist 
with action plan development); and at commencement of 
the 3-month bedding down period (to discuss any issues 
with FeSS Protocol implementation). Sessions will be 
repeated as many times as necessary to ensure all clinical 
champions receive the same high-intensity dose of exter-
nal remote facilitation. Any additional sessions and their 
timing will be determined by demand from the clinical 
champions group.

Local team meeting to assess barriers and develop action 
plan
Clinical champions in intervention hospitals will be 
provided with resources from the online FeSS educa-
tion package to conduct a local multidisciplinary meet-
ing to identify barriers and enablers to the FeSS Protocol 
uptake. A detailed baseline pre-implementation audit 
and feedback report of FeSS processes of care will be 
presented by the clinical champion(s) at the meeting 
as the evidence base for current standard of care for 
stroke patients at the hospital. The meeting will be used 
by stroke unit/stroke service teams to work together to 
identify potential barriers and enablers to implementa-
tion of the FeSS Protocols and develop an Action Plan 
with local solutions. The clinical champions will be pro-
vided with an Action plan template previously piloted 
in the QASC and  T3 Trials [1, 59], and developed using 
the model suggested by French and colleagues [50]. This 
Action plan will be sent to the researchers at the Nursing 
Research Institute and will be used to guide the external 
remote facilitation videoconference sessions held by the 
researchers for intervention hospitals in the high-inten-
sity external remote facilitation intervention group.

Reminders
The high and low facilitation intervention group hospitals 
will be sent intervention reminders (Table 5) to prompt 
them to progress with FeSS Protocol implementation.

Table 4 Time points for 1-h external facilitation videoconference sessions

    • Post-randomisation
    - To discuss pre-implementation audit results and the online FeSS education package
    • After clinical champions receive the online FeSS education package
    - To discuss progress with completing the package
    • After clinical champions conduct the multidisciplinary meeting
    - To assist with action plan development
    • At commencement of 3-month bedding down period
    - To discuss any issues with FeSS Protocol implementation
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Email and telephone support
The researchers will provide clinical champions from the 
intervention group hospitals with ongoing proactive and 
reactive email and telephone remote support (Table 6).

Control group
Hospitals randomised to the control group will only have 
access to the publicly available FeSS Protocols. No active 
intervention/external remote facilitation will be provided 
by the researchers, and these hospitals will perform usual 
stroke care practices and collect data on the FeSS pro-
cesses of care. Control group hospitals will not receive 

the detailed FeSS audit and feedback reports that will be 
provided to intervention group hospitals. However, there 
may be some hospitals randomised to the control group 
that participate in the biennial national stroke acute care 
audits and/or contribute continuous data on the FeSS 
elements to the AuSCR. As per standard practice, these 
hospitals will routinely receive basic audit and feedback 
reports from the Stroke Foundation and/or AuSCR as 
part of quality improvement initiatives undertaken exter-
nal to the trial. If the research team receive any proac-
tive emails from control group hospitals regarding the 
study (excluding questions about data collection), these 

Table 5 Timepoints and details of reminders

a Further email prompts may be required; *Control group hospitals do not receive emails with the audit and feedback report

Milestone First email Second email Third  emaila

Project process reminders (high- and low-intensity intervention group and control group hospitals)
 EOI received to participate in 
study

Email to sign Agreement Form, 
nominate clinical champion(s), 
complete organisational survey 
online and assist with obtaining 
site-specific governance approval

Two weeks later same email if no 
response

Two weeks later same email if no 
response

 Site-specific governance approval 
received

Confirmation email sent

Data collection reminders (high- and low-intensity intervention group and control group hospitals)*

 Pre-implementation audit Email sent 1 week before pre-imple-
mentation audit date (3 months 
post-study commencement) with 
data entry instructions

Email sent 2 weeks after pre-
implementation audit date if no 
data entry

Email sent 4 weeks after pre-imple-
mentation audit date if no data entry

 Completion of pre-implemen-
tation audit and data queries from 
statistician

Confirmation email sent with any 
requests for data checks (if required) 
based on preliminary data cleaning 
1 week after completion of audit

 Reliability cases sent to hospitals 
for data checks

Email sent requesting data reliability 
checks 1 week after completion of 
audit

Email sent 2 weeks later if no 
response

Email sent 2 weeks later if no 
response

 Pre-implementation audit and 
feedback report

Email sent with report 2 weeks after 
completion of audit

 Post-implementation audit Email sent on post-implementation 
audit date (6 months post-imple-
mentation)

Email sent 4 weeks after post-
implementation audit date if no 
data entry

Email sent 6 weeks after post-imple-
mentation audit date if no data entry

 Completion of post-implemen-
tation audit and data queries from 
statistician

Confirmation email sent with any 
requests for data checks (if required) 
based on preliminary data cleaning 
1 week after completion of audit

 Reliability cases sent to hospitals 
for data checks

Email sent requesting data reliability 
checks 1 week after completion of 
audit

Email sent 2 weeks later if no 
response

Email sent 2 weeks later if no 
response

 Post-implementation audit and 
feedback report

Email sent with report 2 weeks after 
completion of audit

Intervention reminders (high-intensity and low-intensity intervention group hospitals only)
 FeSS Protocol implementation Email sent requesting multidiscipli-

nary meeting date/s
Email sent 2 weeks later if no 
response

Email sent 2 weeks later if no 
response

 Action plan Email sent requesting action plan Email sent 2 weeks later if no 
response

Email sent 2 weeks later if no 
response

 FeSS Protocol implementation 
‘go-live’ date

Email sent 1 month after meeting 
requesting ‘go-live’ date

Email sent 1 month later if no 
response

Email sent 2 weeks later if no 
response
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hospitals will be directed to the Quality in Acute Stroke 
Care webpage hosted on the Australian Catholic Uni-
versity website (https:// www. acu. edu. au/ qasc). If the 
questions relate to the national stroke audit or AuSCR 
data entry or platform issues, they will be referred to the 
national stroke audit coordinator or AuSCR, as required. 
At study completion, clinical champions from control 
group hospitals will receive access to the online FeSS 
education package after providing their post-implemen-
tation data.

Data collection
Pre- and post-implementation data will be entered by 
hospital staff into the web-based Australian Stroke Data 
Tool or directly into the New Zealand Stroke Registry, 
for Australian and New Zealand hospitals respectively. 
The Australian Stroke Data Tool is an integrated data 
management system used to collect patient data for 
the Stroke Foundation national audits and the Austral-
ian Stroke Clinical Registry [60]. Access to the data is 
password protected and the server has an effective fire-
wall and security policies that are regularly reviewed 
and maintained to ensure adherence to all local and 
national privacy laws and principles. Medical notes of 
up to 100 eligible patients or 6 months of eligible stroke 
patient data will be retrospectively reviewed for the 
pre-implementation audit. For the post-implementa-
tion audit, hospital staff will be required to undertake 
medical record audits for 100 prospective consecutive 
stroke admissions or up to a period of 6 months, provid-
ing data for similar numbers of patients pre- and post-
implementation. Demographic and clinical data to be 
obtained include the following: hospital name, patient 
medical record number, age, sex, date of stroke onset, 
date of admission, stroke type, stroke severity using the 
National Institutes of Health Stroke Scale [61], premor-
bid risk factors and functional status using the modified 
Rankin Scale score [62], treatment in a stroke unit, FeSS 
variables, discharge modified Rankin Scale and dis-
charge destination.

Clinicians from participating hospitals will receive 
video instructions on how to undertake a medical record 
audit and enter data into the Australian Stroke Data Tool 

for uniformity in data collection processes. All participat-
ing hospitals will be sent project process and data col-
lection email reminders by the research team at critical 
timepoints during the project (Table 5). Hospitals in the 
control group will undertake data collection at the same 
time as the intervention hospitals with which they are 
blocked randomised.

Participating hospitals will also be asked to complete a 
short online organisational survey to obtain information 
about structural workplace characteristics and resources 
available to deliver acute stroke care to allow for more 
accurate data comparison. Data to be collected include 
presence of stroke unit, bed capacity, availability of multi-
disciplinary and specialist staff, annual thrombolysis rate 
(previous 12 months) and presence of stroke care facili-
tators from the Angels Initiative (a not-for-profit organi-
sation that aims to optimise the quality of treatment in 
stroke centres [https:// www. angels- initi ative. com/]).

All data will be stored, managed and archived in 
accordance with National Health and Medical Research 
Council requirements. Electronic data will be stored 
on password-protected networked drives linked to the 
Nursing Research Institute and accessible only by the 
researchers. The final trial data set will be archived in a 
data repository. Only de-identified data will be analysed. 
The study findings will be communicated via publication 
in peer-reviewed scientific journals.

Study procedure
Following the recruitment process, stroke unit/stroke 
service coordinators of eligible hospitals who express 
interest in participating will be sent an email request-
ing them to sign an Agreement Form indicating hospi-
tal consent to participate. They will also be requested to 
nominate a hospital clinical champion who will complete 
the online organisational survey and assist with obtain-
ing site-specific governance approval and act as the hos-
pital liaison officer with the researchers. After receipt of 
this approval, hospitals will be required to complete the 
pre-implementation retrospective medical record audit 
following which they will be randomised to one of the 
two intervention or control groups. From the date of 
randomisation, the clinical champion(s) of intervention 

Table 6 Email and telephone external remote  supporta

a High-intensity external remote facilitation (proactive and reactive); low-intensity external remote facilitation (reactive only)

Email
    ▪ Proactive emails from research team to clinical champions during key milestones (post-randomisation; post-receipt of online FeSS education 
package; post-multidisciplinary meeting; commencement of 3-month bedding down period)
    ▪ Reactive emails from clinical champions to research team when required
Telephone
    ▪ Proactive telephone contact from research team to clinical champions following completion of pre-implementation audit data collection
    ▪ Reactive telephone contact from clinical champions to research team when required

https://www.acu.edu.au/about-acu/institutes-academies-and-centres/nursing-research-institute/our-projects/quality-in-acute-stroke-care-qasc
https://www.angels-initiative.com/
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hospitals will be required to undertake the online FeSS 
education package training and organise a local multi-
disciplinary barriers and enablers identification meeting. 
We will request that this training and meeting be com-
pleted within 6 weeks of hospital randomisation; how-
ever, should this not occur, we will negotiate intervention 
start dates with these hospitals. Hospitals will then com-
mence a 3-month implementation period which will 
involve clinical champions running the multidisciplinary 
barriers and enablers identification meeting, clinician 
education session and commence implementation of the 
FeSS Protocols. It is anticipated that the ‘go-live’ date 
(when the FeSS Protocols are considered normal busi-
ness and are fully operational) will be scheduled for the 
end of the 3-month implementation period. Hospitals 
then will have a further 3 months ‘bedding down’ of the 
intervention for it to become routine practice [1] follow-
ing which the post-implementation prospective medical 
records audit will be commenced. Further details about 
the trial enrolment, interventions and assessments are 
shown in Table 7.

Economic evaluation
An economic evaluation will include a cost-consequence 
analysis to evaluate the costs and benefits of the external 
remote facilitation (low and high) interventions, relative 
to control. We will also assess the potential cost-effec-
tiveness of the interventions compared with control by 
estimating incremental cost-effectiveness ratios (ICERs) 
[63]. All costs will be presented based on the 1-year 
period of the QASC Australasia programme. Cost will 
be converted into Australian/New Zealand dollars using 
a nominal rate method and adjusted for inflation where 
necessary. The additional costs of implementing the FeSS 
Protocols will be informed by financial records kept by 
the researchers. Other additional costs or cost savings 
due to the implementation of the FeSS Protocols will be 
considered based on the findings of the clinical evalua-
tion, the findings of the process evaluation, and consulta-
tion with the researchers.

Data on health benefits will be derived in a sub-study 
of this cluster randomised controlled trial. This sub-study 
will only include trial hospitals that contribute data to the 
AuSCR [64] or the New Zealand Stroke Registry because 
the registries collect 90–180-day patient outcome data 
required for the economic evaluation. For this subset 
of hospitals contributing FeSS data to the registry [64], 
patient hospital data collected in the Australian Stroke 
Data Tool together with the follow-up survey data col-
lected between 90 and 180 days from the AuSCR will be 
used. Quality-adjusted life years (QALYs) will be esti-
mated by applying utility scores according to the modi-
fied Rankin Scale at discharge from hospital, from data 

obtained at a follow-up assessment conducted at 90–180 
days post-stroke as part of the AuSCR and survival status 
determined through routine linkage of the AuSCR with 
the National Death Index. Responses to the EQ-5D-3L 
questionnaire at 90–180 days post-stroke will be con-
verted into a utility score using an algorithm developed 
in an Australian population [65].

Data from the study will be supplemented in the eco-
nomic analysis models by applying estimates from the 
published literature on treatment effect, discharge des-
tination and outcomes, as required. The economic 
evaluation will be reported according to the Consoli-
dated Health Economic Evaluation Reporting Stand-
ards [66], and the findings may be used to model the 
potential benefits of FeSS implementation state-wide or 
Australia-wide.

Process evaluation
Successful nationwide implementation of the FeSS Pro-
tocols depends on the social and cultural context and 
behaviours of those delivering or receiving the inter-
vention. Nurses and doctors acceptance and capacity to 
fully adhere to the Protocols is also central to maintain-
ing intervention fidelity [67]. Hence, study outcomes (i.e. 
intervention success or failure) may be affected by factors 
related to the implementation or delivery of an inter-
vention. Therefore, evaluation of the processes related 
to intervention delivery is important to provide insight 
into why interventions work or fail and how they can be 
improved.

A qualitative descriptive design will be used for the pro-
cess evaluation. Frameworks for the design and reporting 
of the process evaluation of complex interventions devel-
oped by the United Kingdom Medical Research Council 
[68] and cluster randomised controlled trials [69] will 
inform the design, conduct and reporting of the process 
evaluation. At the conclusion of the trial, clinical champi-
ons, stroke unit/stroke service medical and nursing heads 
and bedside nurses implementing the FeSS Protocols will 
be approached by members of the research team request-
ing voluntary participation in semi-structured inter-
views and focus groups. Interviews and focus groups will 
examine the contributing organisational, contextual and 
structural factors that impacted successful/unsuccessful 
uptake of the intervention. Clinicians will be purposively 
sampled from high- and low-intensity external remote 
facilitation intervention hospitals further stratified by 
level of adherence (greater than or less than median; 
resulting in four strata) to the FeSS Protocols based on 
final trial results. We will sample a minimum of two hos-
pitals from each stratum (n=8 hospitals) from which 
we will purposively sample one clinical champion, one 
medical head and one nursing head for interviews (n=3 
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interviews per hospital) and one focus group of bedside 
nurses from each hospital. Hence, we will undertake 
approximately 24 semi-structured interviews and eight 
focus groups, depending on saturation. Provision will be 
made for interviews and focus groups to be conducted 
virtually via videoconferencing or in person depending 
on the COVID-19 pandemic.

The focus group and interview questions will be 
designed using the Normalisation Process Theory [70]. 
The Normalisation Process Theory identifies and explains 
key mechanisms that promote and hinder the imple-
mentation, embedding and integration of complex inter-
ventions [70]. Two weeks prior to the focus groups and 
interviews, an information letter with details of the study 

Table 7 Schedule of enrolment, interventions and assessments

TIMEPOINT Study period

Pre-
intervention 
activities

Randomisation Intervention Post-
intervention 
activities

Close-out/
completion of 
trial

Q4 2022 Q1 2023 Q2–Q4 2023 Q4 2023–Q3 
2024

Q4 2024

ENROLMENT: x x

Eligibility screen x x

Informed Agreement x x

HREC and Governance applications x x

Baseline data collection x x

Randomisation of hospitals x

INTERVENTION High 
facilita-
tion

Low facilitation Control

Baseline audit and feedback report x x

Email FeSS Protocols x

Videoconference 1 x

Email link to online FeSS education package x x

Videoconference 2 x

Multidisciplinary Team barrier assessment 
workshop (Action plan development)

x x

Videoconference 3 x

Education sessions for stroke unit/stroke 
service clinicians

x x

Recruitment of clinicians for process evalua-
tion interviews and focus groups

x x x

Videoconference 4 x

3 months bedding down of FeSS Pro-
tocols

x x x

Post-intervention audit data collection x x x x

Post-intervention audit and feedback report x x

ASSESSMENTS
Overall FeSS adherence composite measure x x

Individual monitoring and treatment ele-
ments of the FeSS Protocols

x x

Death and dependency (mRS)
sub-study only

x x

EQ-5D-3L questionnaire
sub-study only

x x

Costs of implementing the FeSS Protocols x x x x x x x x

Process evaluation interviews and focus 
groups

x x

Economic evaluation x x x
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including the procedure for consent will be provided to 
participants by the research team. Focus group and inter-
view questions will be mainly open-ended and sessions 
will be conducted by an independent researcher member 
of the research team who has expertise in multi-method 
process evaluations of clinician practice change. Focus 
groups and interviews will be audio recorded, with the 
permission of participants, for ease of transcription. No 
identifiable information provided during interviews will 
be linked to individual participants with all identifiers 
removed before analysis. Voice recordings from the focus 
groups/interviews will be permanently deleted once a 
transcript of voice recordings is performed. All study 
materials will be disposed of in a confidential manner 
by shredding all focus groups/interviews transcripts and 
erasing all audiotapes and computer files.

Outcome measures
The primary outcome is a binary measure of defect-free 
care. Defect-free care [71] is defined as adherence to a 
composite measure of six monitoring and treatment ele-
ments of the FeSS Protocols (Table  8). We have chosen 
one monitoring and one treatment element each from 
the Fever and Sugar Protocols and two elements from the 
Swallow Protocol, to be collected on the day of admission 
to the stroke unit/stroke service. These six elements were 
chosen as they are thought to be a proxy for better Proto-
col adherence for stroke care provided on day 2 and day 3 
of hospital admission.

The secondary outcome measures are composite out-
comes of adherence to each of the combined monitoring 

and treatment elements for (i) fever, (ii) hyperglycaemia 
(sugar) and (iii) swallowing protocols, and to the indi-
vidual elements that make up each of these protocols 
(Table  8); comparison between metropolitan and rural/
remote hospitals for composite outcome of adherence 
to each of the combined monitoring and treatment ele-
ments for (i) fever, (ii) hyperglycaemia (sugar) and (iii) 
swallowing protocols, and to the individual elements 
that make up each of these protocols; and comparison 
between stroke units and stroke services for composite 
outcome of adherence to each of the combined moni-
toring and treatment elements for (i) fever, (ii) hypergly-
caemia (sugar) and (iii) swallowing protocols, and to the 
individual elements that make up each of these protocols.

The outcome for the economic evaluation will be the 
additional cost per quality-adjusted life year gained at 6 
months post-stroke due to implementation of the FeSS 
Protocols. The process evaluation measure is the quali-
tative exploration of participants’ experience of contrib-
uting organisational, contextual and structural factors 
that impacted successful/unsuccessful uptake of the 
intervention.

Sample size calculation
We used Monte Carlo simulation to estimate the detect-
able difference-in-difference between any two treatment 
arms with 80% power at a 5% significance level. Previous 
QASC Trial and QASC Europe studies suggest we could 
expect an ICC of 0.075, cluster level correlation between 
baseline and post-test of 0.3 and baseline defect-free care 
of 10%. With an assumed 60 hospitals with 60 patients 

Table 8 FeSS Protocol Outcome Measures

a To be included in the primary composite outcome comprising six monitoring and treatment elements of the FeSS Protocols
b To be included in the secondary composite outcome of adherence to each of the combined monitoring and treatment elements for (i) fever, (ii) hyperglycaemia 
(sugar) and (iii) swallowing protocols

    • bFever Protocol
        o Temperature monitored at least four times per day on day of admissiona

        o Temperature monitored at least four times per day on day 2 of admission
        o Temperature monitored at least four times per day on day 3 of admission
        o Paracetamol (or other antipyretic) given for first temperature ≥37.5°C
        o Paracetamol (or other antipyretic) given with 1 h from first temperature ≥37.5°Ca

    • bHyperglycaemia (Sugar) Protocol
        o Venous blood glucose level sample collected and sent to laboratory on admission to hospital
        o Blood glucose levels (BGL) monitored at least four times per day on day of admissiona

        o BGLs monitored at least four times per day on day 2 of admission
        o BGLs monitored at least four times per day on day 3 of admission (if BGLs unstable)
        o Insulin given for first BGL >10mmol/L
        o Insulin given within 1 h from first BGL >10mmol/La

    • bSwallow Protocol
        o Formal swallow screen performed
        o Failed screen and subsequently had swallow assessment
        o Swallow screen performed within 4 h
        o Swallow screen performed within 24 ha

        o Swallow assessment recorded
        o Swallow screen recorded
        o Swallow screen or assessment performed before being given oral medications, food, or fluidsa
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included per hospital pre- and again 60 patients included 
post-intervention (i.e. n=120 patients per hospital and 
using an unequal randomisation ratio of 2 (high inten-
sity):2 (low intensity):1 (no facilitation intensity), we cal-
culated that a test between two 24 hospital arms would 
be able to detect a difference-in-difference of 1.5 (odds 
ratio (OR)) and a test between one 12 hospital arm and 
one 24 hospital arm would be able to detect a difference-
in-difference of 2 (OR).

Data analysis
Primary and secondary outcomes
The unit of analysis is at the patient level. Analysis will 
be by intention-to-treat. Demographic and clinical char-
acteristics of patients (e.g. treatment in a stroke unit, dis-
charge destination, ability to walk on discharge, duration 
of hospital stay, discharge modified Rankin Scale score) 
will be summarised using descriptive statistics and pre-
sented by group allocation. Analysis for overall adher-
ence with all monitoring and treatment elements of the 
FeSS Protocols and adherence to each of the monitoring 
and treatment elements for Fever, Sugar and Swallowing 
will be undertaken based on the following comparisons: 
low-intensity facilitation versus control groups, high-
intensity facilitation versus control groups and low-inten-
sity facilitation versus high-intensity facilitation groups. 
Analysis will include comparison of outcomes between 
metropolitan and rural/remote hospitals; difference in 
proportions of change in monitoring and treatment for 
fever, hyperglycaemia and swallowing between stroke 
units versus stroke services. Analysis of outcomes will 
use logistic regression with adjustment for rurality, stroke 
unit presence; presence of Angels consultants; baseline 
thrombolysis rate (<11% vs ≥11%; 11% is the average 
annual rate based on the 2021 Stroke Foundation clini-
cal audit) [5]; age, sex, stroke severity and correlation of 
outcomes within hospitals. Effect sizes will be estimated 
for each intervention group relative to the control as well 
as for comparisons between the low-intensity facilitation 
and high-intensity facilitation intervention groups. No 
interim analyses are planned.

Economic evaluation
Multiple imputation will be used to handle missing data 
used to estimate costs and quality-adjusted life years. 
Multivariable regression models will be used to adjust for 
differences in characteristics between control and inter-
vention cohorts. Differences in costs and quality-adjusted 
life years gained between groups will be adjusted for con-
founding factors. Bootstrapping will be undertaken to 
test the robustness of results. Sensitivity analyses will also 
be performed to assess the effects of various assumptions 
in the economic modelling.

Process evaluation
Qualitative data from the process evaluation will be the-
matically analysed and will identify success factors and 
areas for strengthening the multicomponent implemen-
tation strategy for future use. Themes will be mapped to 
the Normalisation Process Theory to strengthen under-
standing of the reasons for why the different interven-
tions may have worked [70].

Discussion
In healthcare settings, facilitation aims to support a sus-
tainable evidence-informed practice change based on an 
identified gap in clinical performance, with the goal of 
improving patient outcomes [72]. It ranges from provid-
ing task-oriented assistance to enabling individual clini-
cians and hospital units to alter their ways of thinking 
and working [73]. Our prior work in Europe has shown 
that an external remote facilitation approach can be 
successfully used for large-scale translation of the FeSS 
Protocols. Despite this evidence, the optimal intensity 
needed to effectively implement the Protocols into clini-
cal practice remains unknown. This three-arm cluster 
randomised controlled trial will use a theory-informed 
behaviour change multicomponent implementation 
strategy to test the type of external remote facilitation 
needed to improve implementation of the FeSS Protocols 
for stroke patients in Australia and New Zealand. Stroke 
unit/stroke service clinicians will be supported to imple-
ment the FeSS Protocols in the context of a recognised 
need for improvement in stroke care practice.

For our pragmatic implementation trial [74], we have cho-
sen the multi-arm (three-arm) parallel-group randomised 
trial design. Multi-arm randomised trials in general have the 
advantage of comparing multiple implementation strategies 
compared to two-arm trials [75, 76]. This is a key strength 
of our study as this design provides the opportunity to com-
pare different doses of facilitation thereby increasing the 
possibility of detecting an effective dose.

Hospitals participating in this trial will be unequally 
allocated to the study arms in a 2:2:1 ratio, in favour of 
the intervention arms. This increases power, or decreases 
detectable difference at a given power, to compare pre-
post changes in the high and low external remote facili-
tation intensity groups [77]. We expect increases to FeSS 
Protocol adherence to be greater in the intervention 
arms than in the control arm and our trial design will 
allow detection of smaller differences between the two 
active arms. In implementation research, interventions 
often operate at multiple levels and include health sys-
tem changes [74]. Therefore, to reduce the potential for 
contamination in our trial, the unit of randomisation will 
be clusters (hospitals). An additional strength of our trial 
is that we will be recruiting hospitals in two countries 
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and conducting a theory-based process evaluation to 
examine the mechanisms through which clinician behav-
iour change and implementation of the FeSS Protocols 
occurs. We will also be conducting an economic evalu-
ation to make a business case for the benefits to health-
care organisations for investing in the uptake of the FeSS 
Protocols based on the most effective facilitation inter-
vention identified.

Our trial has several limitations. Blinded outcome 
assessment is not feasible as data will be collected by hos-
pital staff, some of whom may be involved in the study. 
Our trial is also using self-reported data from participat-
ing hospitals which may introduce reporting bias [78]. 
However, given that the trial outcomes are objective, the 
potential for reporting bias is minimal. In addition, self-
auditing has similar overall error rates when compared 
with external auditing [79] and, importantly, supports 
the use of routinely collected hospital data by clinicians 
to drive evidence-based practice change. Another limi-
tation is that all hospitals, including control group hos-
pitals, possibly may be participating in other ongoing 
national stroke quality improvement initiatives (e.g. bien-
nial national stroke acute care audits and/or AuSCR) run 
outside the trial and thereby receive routine feedback on 
their stroke care performance during the project. These 
initiatives potentially may improve control hospital FeSS 
performance. However, the potential for uncontrolled 
‘noise’ from these basic reports is minimal, as the mecha-
nism of feedback is passive.

Despite these limitations, our study is highly signifi-
cant as it has the potential to accelerate the delivery of 
evidence-based acute stroke care in Australian and New 
Zealand hospitals by advancing knowledge of new effec-
tive models for implementation of the FeSS Protocols, 
while also examining fidelity of implementation and 
cost-effectiveness. The findings will demonstrate feasibil-
ity of large-scale translation of the Protocols by embed-
ding their use in routine stroke care. In addition, we will 
generate a new theory-informed behaviour change FeSS 
Protocol implementation package with tools and instruc-
tions for implementation scale-up and spread. Our study 
also is an excellent example of using registry data to 
inform the quality of care. This package will be publicly 
available beyond this study and may be relevant to multi-
ple stroke quality improvement initiatives.

Globally, stroke remains the second leading cause of 
death with the greatest burden experienced in lower- and 
middle-income countries where hospitals are resource-
poor with reduced access to the latest stroke therapies 
including thrombolysis or clot retrieval services [80, 81]. 
Hence, determining the most effective external remote 
facilitation intensity to accelerate translation and imple-
mentation of the nurse-initiated FeSS Protocols into 

stroke practice across Australian and New Zealand acute 
care settings is likely to improve protocol uptake and 
quality of care for stroke patients on a large scale. Our 
trial will inform further upscale and spread of the FeSS 
Protocols into hospitals worldwide, in a future global 
FeSS implementation study.
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