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Abstract …. 

Background  

The Sentinel Stroke National Audit Programme (SSNAP) is an established quality 

improvement tool for hospital-based stroke care. It is the only national stroke audit 

that collects data detailing stroke care beyond hospital discharge. However, its role 

in driving quality improvement in the community setting was unexplored.    

 

Aim 

To understand the role of national clinical audit in driving quality improvement in 

community stroke care.  

 

Methods 

This thesis consists of four phases of study, each informing the next. Phases used 

distinct research methods as part of the overall realist evaluation.   

 

i. A scoping review of the literature exploring the contextual features that 

influence the contribution of externally initiated, multidisciplinary clinical 

audits to quality improvement.  

ii. A mixed-methods online survey investigating stakeholder experiences of 

SSNAP in the community setting. 

iii. Realist interviews exploring what influences the ability of SSNAP to 

contribute to quality improvement in the community setting. 

iv. National clinical audit data was used to explore the use, and interpretation 

of a patient reported outcome measure (EQ5D-5L) as part of quality 

improvement in community stroke care. 
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Results 

The scoping review identified important features pertinent to audits that are 

multidisciplinary and externally initiated. The findings suggest individual 

engagement to be influenced not only by a perception of the audit and its purpose, 

but also by perceptions regarding credibility and organisational culture. Findings 

were used to develop an online mixed methods survey. 

The survey captured the perspectives of a broad range of stakeholders in different 

roles from across England, including administrative, clinical, management and 

commissioning (n=206). Participants reported being engaged in the audit and 

using feedback to inform a variety of quality improvements. Teams were described 

as committing significant resources to audit participation, despite facing a number 

of barriers. Challenges to audit participation were highlighted such as the 

administrative support available, the inflexibility of the online audit platform and the 

ability of the audit to reflect the services delivered in this setting. Findings were 

used as a framework for subsequent realist interviews.  

 

Interviews were undertaken with a broad variety of stakeholders in different roles 

from across England (n=20). The findings generated greater understanding of the 

contextual features in community stroke care and the mechanisms by which these 

influence the ability of the audit to drive quality improvement in this setting. Four 

theories have been proposed that seek to explain the mechanisms by which 

SSNAP contributes to quality improvement in community stroke rehabilitation.  

Firstly, organisational support such as leadership interest, the fostering of 

champions and dedicated administrative support legitimizes audit activity. This 

provides opportunities for skill sharing which motivates team engagement with the 

audit. Secondly, an accessible audit feedback report enables leaders to be 

confident in using the information to inform strategic conversations such as 

commissioning. Thirdly, channels of communication across the stroke pathway 

provide opportunities for collaboration around shared goals such as the curation of 

complete datasets. Finally, audit feedback is more likely to be used for quality 

improvement if stakeholders perceive it as reflecting the services they deliver and 

capturing the impact of these services for stroke survivors.  
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Participants described frustrations with the perceived limitations of existing 

outcome measures and proposed the collection of an alternative patient reported 

outcome measure the EQ5D-5L. Statistical analysis of national clinical audit data 

(n=3,813) confirmed that for community dwelling stroke survivors in England, the 

characteristics collected by SSNAP were significantly associated with the majority 

of EQ5D-5L outcomes at the level of domain, EQIndex and EQ-VAS. 

Characteristics included age, gender, comorbidities, relative deprivation, stroke 

severity and disability. The EQ5D-5L was found to be more reflective of physical, 

rather than psychological components of health-related quality of life. However, 

individual EQ5D-5L domains and the visual analogue scale of overall health 

provided additional information regarding pain and anxiety, to that already offered 

by measures collected in SSNAP. 

Conclusion 

Findings in this thesis add to the existing literature, providing transferable insights 

into the role of national clinical audit in driving quality improvement in community 

services. These include the importance of organisational support, such as 

dedicated administrative support, leadership engagement and the fostering of audit 

champions in this setting. There was a recognition of the importance of accessible 

audit feedback to enable its strategic use and the role of collaboration-based 

approaches along a clinical pathway which span organisational boundaries. The 

metrics collected should be interpreted by stakeholders as reflecting both the 

service they deliver and the populations they serve. The collection of EQ5D-5L at 

commencement of community rehabilitation and again at six months offers 

additional insights into the needs of stroke survivors at what can be a challenging 

time in their recovery. 
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1 Introduction 

This chapter introduces audit, its development over time and role as a tool for 

quality improvement within healthcare. An established national clinical audit, the 

Sentinel Stroke National Audit Programme (SSNAP) is detailed. Subsequently, 

the clinical pathway across which SSNAP is implemented is described and 

differences between the hospital and community settings are highlighted. Quality, 

and how this is measured in the context of stroke care is discussed, as are the 

limitations to the measures currently used. Finally, a rationale for further enquiry 

into the role of SSNAP in driving quality improvement in the community setting is 

presented.  

 

1.1 What is Audit? 

The Oxford English Dictionary defines audit as: 

“To make an official systematic examination of accounts,                                                  

so as to ascertain their accuracy”1 

 

Audit can be used to satisfy a number of objectives such as financial efficiency, 

procedural efficacy and quality assurance2. Despite the potential variety of 

functions, there are common key features of an audit. These include a clear 

purpose, agreed indicators against which performance is measured and a report 

detailing an analysis of the data3.  
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1.1.1 A brief history of audit 

Audit can be traced back to ancient civilizations where records of financial 

transactions were reviewed for accuracy. Auditing became more formalised in 

medieval Europe, where stewards were appointed to verify the accounts of 

landowners4. The rise of large corporations with increasingly complex financial 

transactions during the industrial revolution generated a need for more 

systematic auditing. By the mid-20th century audit had become a critical tool in 

fraud detection in the financial sector4. In the early 1980’s, following the 

establishment of the National Audit Office and the Audit commission, there was 

a considerable increase in the use of audit in the UK. These organisations 

facilitated the scrutiny of new areas outside finance including health, education 

and the criminal justice system3.  

A vocal proponent of audit, Power suggested three causes for what he described 

as an “explosion” in audit activity during the 1990’s. Firstly New Public 

Management, which used private sector management models to run public 

services in a more business-like manner5. In the context of spending reforms 

which prioritised transparency, audit was proposed as the tool by which services 

would demonstrate public accountability6. Secondly, the rise of governance within 

institutions and the drive for internal systems of accountability, for example, the 

significant investments made by the National Health Service (NHS) in risk 

management. Finally, the shift from purely accounting for practices, to 

assurances of quality through the specific indicators that were selected as 

reflecting acceptable levels of performance6. 

Despite an intention for audit to affect organisational change, Power 

acknowledged the potential for “games of creative compliance” whereby systems 

shift from having performance audited, to performing to the audit6. This was 

evident in UK education at the end of the 1990’s. Teachers were reported as 

changing practice to “teach to the test” in response to planned inspections by the 

Office for Standards in Education.  This reportedly resulted in an erosion of trust 

in the audit and its findings7.  

Maltby argues this blinkered pursuit of primary outcomes and lack of 

consideration of the potentially unintended consequences to have inherent risks8. 

This was illustrated in a study by Catlow et al. who explored the unintended 

consequences of clinical audit in endoscopic surgery. Findings suggested that 
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the desire to achieve key performance indicators pushed individuals towards 

“gaming behaviours”. These included inaccurate documentation, falsely claiming 

to have met targets and completing unnecessary interventions9.   

Power has pointed to examples of audit restoring trust in financial institutions 

through public accountability6. However, critics have argued that audit 

transparency is not tantamount to public accessibility10. Whilst the public may be 

reassured by an audit taking place, if the criteria for success are unclear, public 

scrutiny is difficult8. Power concedes that although idealised as a transparent 

activity, audit may appear intangible to many stakeholders. If findings are 

inaccessible they will lack leverage for their intended purpose6.   

The following section focuses on the application of audit  in healthcare settings 

and provides an overview of national policy initiatives which have shaped the use 

of clinical audit in the UK.  

 

1.1.2 National policy and clinical audit 

In 1989, the NHS Review “Working for Patients” proposed reforms that would 

divide organisations into those who provide, and those who purchase healthcare 

services11. These proposals were operationalised through the NHS and 

Community Care Act 199012. Underpinning these reforms was the premise of an 

internal market within the NHS. Instead of individual NHS Trusts receiving fixed 

incomes to meet their population needs, money would travel with the patient to 

the organisation providing a service. Individual NHS Trusts were incentivised to 

adapt services to local demand in order to attract patients, who in return would 

be offered greater choice as providers competed for business11. 

This white paper, amongst others, acted as a catalyst for health sector reforms, 

signalling a shift towards New Public Management in the early 1990’s2. New 

Public Management had distinct private-sector characteristics and an 

overarching aspiration to reduce the “bureaucratic load” of public services. These 

included retaining managerial control, targets of reducing costs, incentivising 

competition and performance monitoring5. These principles were manifest in the 

Community Care Act12, for example, the compulsory participation of NHS Trusts 

in clinical audit, overseen by an external independent body2.  
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Critics have identified tensions in attempting to use audit to satisfy diverse policy 

objectives such as financial efficiency, procedural efficacy and patient outcomes2. 

A lack of shared understanding regarding the purpose of clinical audit may create 

barriers to implementation; for example clinicians may be apprehensive to 

engage in audit if they perceive its purpose to be financial efficiency rather than 

improving patient outcomes13.   

Dixon highlights concerns regarding this lack of shared strategic understanding 

regarding an audit’s objectives, specifically whether it is for quality assurance or 

quality improvement purposes14. As described  earlier, the origins of audit may 

lie in financial assurance, however its current purpose within healthcare is 

primarily quality improvement15. For clarity, Table 1-1 summarises the key 

characteristics that distinguish Quality Assurance from Quality Improvement 

(adapted from Dixon, 2011)14. Quality and quality Improvement are discussed in 

more detail later in this chapter.  

Table 1-1: Comparison of Quality Assurance and Quality Improvement 

Characteristic Quality Assurance Quality Improvement 

Purpose 
To ensure quality requirements are 
met 

To bring about change, 
resulting in improvement 

Focus 
Using standards to ascertain 
compliance 

Using standards to change 
practice  

Data use 
Data used for reference and 
comparison 

Data used to identify focus 
and drive improvement  

Outcome 
Actions intended to remedy 
deviation from standards 

Actions involve change to 
improve practice 

Repeat data 
collection 

Not always required Regular cycle  

 

Audits may be initiated either externally by an organisation, or internally by 

individuals involved in the activity being audited. The source of initiation 

influences how it may contribute to quality improvement14. Internally initiated 

audits are often in response to poor performance locally. It is suggested that 

audits initiated internally may foster collaboration and engender a perception of 

“ownership” that can lead to sustained improvement16. Externally driven audits 

are commonly undertaken to satisfy conditions for accreditation or certification, 

using retrospective data on an annual or biannual basis16. Mandated audits may 

face barriers in engaging individuals and therefore lead to quality improvement 

via different routes17. 
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1.1.3 Contemporary clinical audit in the UK 

In the UK, the Healthcare Quality Improvement Partnership (HQIP), on behalf of 

NHS England, commission 28 National Clinical Audits (NCAs) across a range of 

health conditions18. These audits are usually governed and managed by 

recognised centres of excellence such as Royal Colleges and consequently their 

outputs are held in high regard by both providers and commissioners of 

healthcare services19. Clinical audit is defined by HQIP as:  

 

“A quality improvement cycle that involves measurement of the effectiveness of 

healthcare against agreed and proven standards for high quality.”15 

This four-stage  process is illustrated in Figure 1-115. It consists of preparation 

and planning, measuring performance, implementing change and sustaining 

improvement. 

 

Figure 1-1: The clinical audit cycle as proposed by HQIP 

 

National clinical audit programmes in the UK have significant overlap with what 

are termed Clinical Quality Registries (CQRs) elsewhere in the world. These 

large-scale national registries collect data for the purposes of benchmarking, 

feedback and quality improvement in healthcare organisations20.  For the purpose 

of this thesis, the term clinical audit will be used as an umbrella term where the 

description matches that provided by HQIP.  
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National clinical audit programmes in the UK collect a variety of information, 

based on evidence-based standards. These include patient characteristics such 

as age, sex, and comorbidities, patient outcomes including measures of 

functional ability or quality of life and provider performance measures such as 

length of stay in hospital21. In England, Wales and Northern Ireland audit data is 

publicly available and can be used to highlight discrepancies between practice 

and evidence-based key performance indicators. Comparisons can also be made 

between providers of similar services and benchmarking against national 

averages data22. These features are designed to prompt and facilitate 

behavioural and organisational change for quality improvement purposes23.  
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1.1.4 What evidence is there that clinical audit is effective? 

Despite being an established quality improvement tool, the most recent Cochrane 

review found audit resulted in only small improvements in clinical practice19. Of 

the 140 randomised trials included, the median absolute improvement was 

reported as +4%. The interquartile range varied from +1% to +16%, which 

demonstrated a degree of variability between studies. Larger effects were found 

in audits where baseline performance was poor, feedback was provided more 

than once from a supervisor or colleague and was delivered in multiple formats19. 

Those critical of clinical audit suggest this to be meagre return on investment and 

therefore an unjustified use of time and resources24. However it is important to 

understand the constraints of the research included in the review and how this 

may have contributed to variations in the outcomes reported.  

Substantial heterogeneity was evident in the studies included in the Cochrane 

review such as the setting, the conceptualisation of audit, how outcomes were 

defined and captured19. Authors called for improved reporting of study design in 

future research. In addition, it was proposed that subsequent studies should 

include the explicit use of theory in audit design, to better understand how and 

why audits are effective. This concurs with previous research suggesting trials 

alone may be limited in their ability to explain how and why audits are more or 

less effective25.   

Historically, audit and feedback research has focussed predominantly on single-

discipline activities, commonly those undertaken by doctors. These have either 

been situated in inpatient or clinic settings, where individual performance 

feedback comprised either rates (e.g. vaccination or prescribing), or compliance 

with documentation standards or clinical guidelines. As a consequence of limiting 

studies to settings, interventions, participants and outcomes that are relatively 

standardised, it has been possible to aggregate results. However findings may 

not be readily applicable to situations where greater complexity exists. For 

example, many of the NCAs commissioned by HQIP in England and Wales are 

multidisciplinary. These may be heterogenous in the nature of the activities 

audited, the healthcare professionals involved or the settings in which they are 

undertaken.    
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In an attempt to advance understanding, various studies have explored the 

underpinning theories used when designing and studying audit and feedback 

interventions26-29. In 2019, Brown et al. published the Clinical Performance 

Feedback Intervention Theory (CP-FIT)30 building on a number of these theories, 

as well as existing implementation frameworks. This meta-synthesis of qualitative 

research offered what Brown et al. described as a comprehensive healthcare 

specific feedback theory. The CP-FIT proposes a number of factors that influence 

the success of audit feedback and offers guidance to enhance its effectiveness.30 

However, in the quest for a single broad overarching theory there is a risk that 

explanatory power may be reduced. 

The new Medical Research Council (MRC) framework acknowledges this trade-

off between the focus of enquiry and specificity of findings31. MRC guidance 

recommends that research into complex interventions such as clinical audit go 

beyond whether an intervention is effective. These include, establishing 

underpinning programme theories and investigating how an intervention interacts 

with its context31. Despite the CP-FIT identifying a core set of common contexts 

and explanatory mechanisms, their interactions are not explored in detail.    

More recently, studies have used qualitative approaches to investigate a variety 

of aspects of these NCAs. Antonacci et al. used qualitative interviews to explore 

how healthcare providers use NCA data for improvement32. Findings highlighted 

an inequitable distribution of quality improvement skills at a variety of 

organisational levels resulted in NCA use being sub-optimal. Using qualitative 

interviews to explore how hospital boards view NCA, McVey et al.33 described an 

imbalance between the burden of data collection and perceived benefits. This 

was reported as impacting the legitimacy of, and therefore engagement with the 

audit. Alvarado et al. used a realist evaluation to explore variation in the use of 

feedback from NCAs34. Findings suggested several mechanisms influenced 

healthcare provider interaction with NCA feedback, including competition and 

incentivisation34. Although this study had a broad focus in terms of contexts and 

type of audit included, the depth of interrogation offers detailed insights into why, 

how and in what context national audit may lead to quality improvement.  The 

proactive use of feedback for quality improvement, was found within clinical 

services that were resourced to collect and maintain local databases. This 

provided feedback that was both trusted as accurate and customisable for the 

needs of the service. 



23 
 

1.2 Setting the scene: Stroke care in the UK 

1.2.1 What is stroke?  

Stroke is a clinical syndrome caused by an interruption to the brain’s blood supply 

and subsequent cell death. It is characterised by a rapid onset of neurological 

impairment affecting one or more function such as movement, communication or 

swallowing, depending on the location of damage35. Between April 2022 and 

March 2023, 91,162 individuals were admitted to hospital with a stroke, in 

England, Wales and Northern Ireland36. Almost 73% of the 89,081 patients who 

survived their stroke, were discharged from hospital with a level of disability that 

would require ongoing rehabilitation37.  

1.2.2 Organisation and delivery of stroke care  

The organisation and delivery of stroke care in the UK has been informed by a 

variety of guidance. This includes the National Clinical Guidelines for Stroke38, 

The National Institute for Health and Care Excellence guidance39,40, and in 

England the National Stroke Service Model41 and the National Service Model for 

an Integrated Community Stroke Service42. For the purposes of this thesis, the 

term “care” describes any healthcare support including rehabilitation. The 

following section provides a simplified overview of the stroke pathway in England 

as outlined in the above guidance and is illustrated in Figure 1-2.  

Integrated Stroke Delivery Networks (ISDNs) 

As highlighted in the National Service Model41, ISDNs are responsible for 

designing and delivering optimal stroke pathways and are key to delivering on 

the NHS Long term plan commitments for stroke43.  These networks include 

multidisciplinary stakeholders from ambulance, acute and community services 

alongside patient representatives, individuals from the voluntary sector, 

commissioning and social care. ISDNs have four key objectives. Firstly, they 

provide clinical leadership and coordinate resources across the pathway. 

Secondly, they collaborate strategically with existing integrated care systems to 

manage capacity and demand for stroke care. Thirdly, they ensure services are 

optimally configured for local populations, facilitating cross-boundary 

collaborations between providers and agencies. Finally, they ensure provider 

engagement with SSNAP, monitoring performance and recommending actions if 

required. Consequently, ISDNs support the monitoring and reporting of high 

quality stroke care, through the delivery of evidence-based best practice41.   
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For the purpose of this thesis, the stroke pathway has divided into four distinct 

components, hyper-acute, acute, community and six-month reviews. In reality 

these elements often overlap, and services may be provided by the same 

organisation. However it is uncommon for community-based services or six-

month reviews to be delivered by acute hospital trusts.  

1. Hyperacute 

Most individuals with acute stroke (95%) experience symptoms outside of 

hospital. Early medical treatments are time-critical therefore patients with a 

suspected stroke are admitted to hospital via Accident and Emergency 

departments or directly by ambulance to Hyper-Acute Stroke Units. Guidelines 

recommend patients should receive brain imaging within one hour of arriving at 

hospital and be admitted to a stroke unit (hyperacute or acute) within four hours. 

If appropriate, patients should receive thrombolysis, thrombectomy or 

neurosurgery.  These are medications to break up a clot, surgery to remove a clot 

and surgical interventions to address bleeding in the brain respectively. In 

addition to specialist nursing assessment, patients should receive assessments 

from members of the multidisciplinary team (MDT) e.g. speech and language 

therapy if indicated.  

2. Acute / Stroke Unit 

Once medically stable, stroke patients may be transferred to a stroke unit for 

ongoing assessment and rehabilitation if required. Often based in acute hospitals, 

stroke units are staffed by MDTs of skilled nurses, therapists and support staff. 

Teams are commonly led by a stroke physician and have access to a variety of 

healthcare professionals outside the core MDT such as Dieticians, Orthoptists or 

Psychologists. Langhorne et al.’s 2020 Cochrane review highlighted the impact 

of stroke units organised in this manner, on patient outcomes. They concluded 

that patients admitted to organised stroke units had more favourable outcomes 

in terms of mortality, disability and discharge destination in comparison to other 

inpatient settings44.  

Once able, stroke patients participate in rehabilitation to facilitate their recovery 

and enable discharge from hospital. The NHS operates a “Home First” approach 

whereby supporting individuals to return to their own residence is prioritised; if 

this is not feasible then patients may be transferred to a care home45. 
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3. Community 

Following discharge from hospital, over 60% of stroke patients currently receive 

ongoing stroke care in the community, including those who are discharged to care 

homes36. This care is delivered by MDTs of predominantly skilled therapists, 

nurses and support workers. Commonly led by a senior Nurse or therapist, the 

staffing and skill-mix of these teams varies greatly between areas. Although some 

teams have input from Stroke Physicians, medical support is most commonly 

provided by General Practitioners in the community. In comparison with acute 

services, there are fewer nurses and an increased proportion of rehabilitation 

support staff46,47.  Due to the dispersed nature of their work, community services 

are often based in multiple separate locations and may share office space or 

administrative support with other teams within their organisation. 

Members of the MDT travel to patients’ homes, usually working alone or in pairs. 

They provide tailored input and support patients to participate in rehabilitation in 

order to optimise their function and achieve their rehabilitation goals. Where 

patient needs cannot be met by the community stroke team, referrals may be 

made to other healthcare providers. This may be necessary if the team lacks a 

specific discipline or expertise, for example referrals to regional centre for 

spasticity management. 

According to the latest annual clinical audit report for England, Wales and 

Northern Ireland, community teams provided rehabilitation over a median period 

of 42.3 days between April 2022 and March 2023. In contrast, the median episode 

of care in acute hospitals was 7.6 days. In addition to a longer episode of care in 

the community there was also greater variation in the length of the episode 

(interquartile range of 22.9 – 80.5 days compared to 2.9 – 24.6 days in acute 

hospital). These figures highlight the relative variability in episodes of care within 

community stroke services.  
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4. Six-month review 

All stroke survivors in England are entitled to a review of their needs between four 

and eight months after a stroke48. However the proportions of stroke survivors 

receiving reviews at six-months vary37, and are often dependent on local 

commissioning arrangements. This can be in-person, telephone, online or by 

post. Reviews can be delivered by a variety of providers, including healthcare 

professionals, suitably trained support workers or third sector organisations such 

as The Stroke Association37. Approximately 40% of stroke patients currently 

receive a six-month review36, a median of 6.3 months after their stroke diagnosis 

(interquartile range 5.8 to 7.3 months)37. This person-centred interview lasts 

between 30 and 60 minutes and is designed to identify any unmet or ongoing 

needs for both the patient and their carer(s). It encompasses a variety of 

signposting, health and wellbeing support as well as risk factor monitoring and 

outcome measurement. Rehabilitation may continue beyond this point. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1-2: Simplified overview of Stroke Care Pathway in England  



1.2.3 Changes in the stroke pathway  

Having provided an overview of the current pathway, it is important to 

acknowledge the changes that have taken place over the last 15 years and their 

influence on the development of current community services. During this time, 

numbers of hospital admissions resulting from stroke have risen in England, 

Wales, and Northern Ireland37,49. The most recent annual figures report over 

91,000 patients were admitted to hospital with stroke, and over two thirds required 

ongoing rehabilitation on discharge36. Lengths of hospital admission following 

stroke have fallen from a mean of 34 days in 2001, to 17 days in 202337,49. Aside 

from improvements in efficiency, this reduction in time spent in hospital has been 

influenced by two key factors. Firstly, a shift in policy over the last decade towards 

the development of community-based health care services, as prioritised in the 

NHS Long-Term Plan43. Secondly, a growing evidence base for the effectiveness 

of community stroke rehabilitation which has informed evidence-based national 

guidance.   

A number of Cochrane reviews have been undertaken exploring the relative 

effectiveness of Early Supported Discharge (ESD) services in stroke 

rehabilitation. ESD services are stroke specific rehabilitation teams, based in the 

community. Their aim is to provide a seamless transition between hospital and 

home, providing stroke survivors with MDT rehabilitation in their home 

environment. The first review, published in 2001 by Langhorne et al. found that 

for a selected group of stroke patients, ESD may reduce the length of their 

hospital stay. However, the associated risks and benefits at that point remained 

unclear50. The latest review published in 2017, again by Langhorne et al. 

concluded that for selected individuals, appropriately resourced ESD services 

with coordinated MDT input may reduce hospital stay, long-term dependency and 

admission to institutional care. In addition, ESD was reported to be cost-

effective51.  

In 2011, contributors to the original review published a consensus document to 

support commissioners and service providers in implementing ESD services52. 

Subsequent research explored the challenges, facilitators, and impact of 

providing ESD53. Building on these findings a large-scale observational study 

explored the effectiveness of ESD. Core evidence-based components were 

identified as contributing to this outcome and realist methods were employed to 

understand the influence of context54. This evidence now underpins current policy 
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in England and is reflected in guidelines such as National Clinical Guidelines for 

stroke 202338 and the National Institute for Health and Care Excellence (NICE) 

stroke guidance39. In 2022, NHS England published the Integrated Community 

Stroke Service (ICSS) model. This proposed the incorporation of existing service 

configurations, such as Early Supported Discharge  (ESD) and community stroke 

rehabilitation, into a single integrated service 42.  

Over the last 15 years, community stroke services have evolved from a variety of 

existing services, using the available skills to meet the needs of stroke survivors 

after discharge from hospital. These include extensions of hospital-based stroke 

units, outpatient rehabilitation and generic community rehabilitation. Therefore 

services may have a variety of historical commissioning and governance 

arrangements and often sit within a variety of organisations55. Services may differ 

in terms of the patients they treat, their staffing arrangements, models of service 

and interventions offered47. The most recent organisational audit for England, 

Wales and Northern Ireland in 2021 identified 664 separate teams in the 

community. These were staffed by a workforce of 6,710 whole time equivalent 

staff with a combined annual caseload of over 112,000 stroke patients. This was 

an increase of 23,289 on the number of stroke patients going through these 

services since 2015, illustrating the expanding and evolving nature of these 

services47.  

As community services have evolved to meet growing demand recruitment has 

commonly prioritised clinical staff. This has resulted in a shortage of 

administrative support56. In addition, when compared with acute hospital trusts 

community services commonly have less well developed IT systems, weaker 

infrastructure and less capacity for IT support57. Consequently, community 

services often lack the organisational capacity to flex in order to meet both IT and 

administrative support needs, compared to the larger and more established acute 

sector.  
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1.3 Audit in stroke  

In 1995, a panel convened by the World Health Organisation proposed the routine 

collection of specified indicators including time to assessment, mortality, patient 

satisfaction and frequency of secondary complications58. Research priorities 

were identified as the development of a single index outcome, the definition of a 

minimum data set and the development of appropriate instruments for the 

measurement of outcomes. Today there are a number of established national 

quality registries and audit programmes internationally within stroke. Examples 

include the Swedish Riksstroke registry59, the Scottish Stroke Care Audit60 and 

the Australian Stroke Clinical Registry61. Differences exist between these, for 

example whether they are mandated and what data they collect62.  

For the last ten years, the Sentinel Stroke National Audit Programme (SSNAP) 

has collected data for stroke patients in England, Wales and Northern Ireland. 

SSNAP assesses the quality of the organisation and delivery of multidisciplinary 

stroke care63.This audit has been informed by the development of evidence-

based national clinical guidelines for stroke64. It began operation in 1998 as the 

National Sentinel Stroke Audit (NSSA), a retrospective case note review. In 2010, 

this evolved into the Stroke Improvement National Audit Programme (SINAP), 

which focused on the quality of care during the first 72 hours of an acute stroke 

admission65.  

In 2013, SSNAP produced its first pilot report, with Wales joining the following 

year. SSNAP is one of the 28 NCAs commissioned by HQIP on behalf of NHS 

England. The audit is therefore externally initiated and mandated by the 

conditions of the NHS Standard Contract66. Today, SSNAP prospectively collects 

structure, process and outcome data for over 90% of hospital-admitted stroke 

patients in England, Wales and Northern Ireland. This equates to more than 

91,000 patients per year36. The acute component of the audit collects data from 

inpatient settings (hyperacute and acute / stroke unit) whilst the post-acute 

component predominantly collects data from community settings and includes the 

six-month review. In addition, there are biennial acute organisational audits that 

provide a snapshot of the structure and organisation of acute stroke services. 

These have also been completed for post-acute services in 2015 and 2021. 
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Audit feedback reports are an established method of providing summative 

information regarding clinical performance and are a common feature of quality 

improvement approaches within healthcare30.  The SSNAP audit feedback report 

(referred to from this point on as the feedback report) consists of a results portfolio 

(Excel spreadsheet) and a graphical representation of key performance 

indicators (PowerPoint slides) for the teams that submit data. For acute services 

these are reported quarterly, whilst post-acute results are reported twice a year 

due to the lower numbers of patients involved. These are made available on the 

SSNAP website (https://www.strokeaudit.org/), searchable by individual team or 

region. An annual public report is also generated which includes contextualising 

clinical commentary from a national perspective.  

The size of the SSNAP database has offered opportunities to gain insights into 

the quality of services delivered and its predictors, such as the influence of 

staffing patterns and temporal variations in quality across the week18,67,68. Data 

from this audit has been used to inform a range of policy initiatives within the NHS 

over the last two decades. Examples include the National Stroke Strategy and 

the introduction of financial incentives linked to performance18. Evidence 

suggests that the stroke national audit has been successful in driving 

improvements in hospital-based stroke care by highlighting where clinical 

practice or service delivery varies between NHS trusts, and by comparison with 

both national averages and accepted national clinical guidelines64.  

Reflecting on Rudd et al.’s review of stroke audit research in the hospital setting64, 

SSNAP would appear to have leveraged improvements much greater than the 

4% reported by the Cochrane review19 discussed in section 1.1.4. This could 

suggest audit is only one component of a more far-reaching quality improvement 

approach, facilitated by SSNAP. In this scenario, although audit data may drive 

quality improvement, it could be dependent on a number of factors such as the 

populations served, existing networks and resource availability. Comparisons 

with potentially similar audits such as the neighbouring Scottish Stroke Care Audit 

(SSCA) may point to the influence of such factors. Established in 2002, SSCA is 

embedded in a national stroke improvement programme facilitated by established 

managed clinical networks69. However, there are distinctions between the 

contexts in which SSNAP and SSCA operate and the populations they serve.  
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Influenced by its diverse geography, Scotland has a higher proportion of its 

population residing in rural or less densely populated areas70. These factors may 

influence access to time critical stroke treatments such as thrombolysis and 

challenge the ability of SSCA to drive quality improvement in these areas. 

Differences also exist in the characteristics of the populations served by the 

audits. For example Scotland has greater health inequalities when compared with 

other parts of the UK71. These differences highlight the importance of 

contextualising audit findings if they are to inform quality improvement.  

Like many of national audit programmes, SSNAP has historically focused on 

acute and hospital-based care72. However, in line with the policy shift to develop 

community-based healthcare, SSNAP expanded to include the post-acute activity 

up to six-months post stroke43. Although fewer measures are collected in the 

post-acute component compared with the acute, the format remains similar. This 

began in 2013, reporting data for 4,667 community patients and has steadily 

increased to 34,114 patients in 202337. A number of international registries 

contact patients via questionnaire or telephone, between three and six-months 

after discharge. The data collected at this point varies, including mortality, health-

related quality of life, patient reported experience of hospital care, social care 

requirements and unmet needs62.  
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1.4 What is quality and how do you measure this in stroke? 

In 2021 the World Health Organisation defined quality of care as:  

 

“The degree to which health services for individuals and populations 

increase the likelihood of desired health outcomes.”73 

 

 

This is encompassed and expanded upon in the six dimensions of quality, 

proposed by the Health Foundation74 summarised in Table 1-2.  

 

Table 1-2: Six Dimensions of Quality 
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Safe Avoiding harm to people from care that is intended to help them. 

Effective Providing services based on evidence that produce a clear benefit.  

Experience  

• Caring. Staff involve and treat people with compassion, dignity and respect.  

• Responsive and person-centred. Services respond to people’s needs and 
choices and enable them to be equal partners in their own care.  
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Well-led They are open and collaborate internally and externally and are 
committed to learning and improvement.  

Sustainable They use their resources responsibly and efficiently, providing 
fair access to all, and according to need of their populations.  

Equitable They provide care that does not vary in quality because of a 
person’s characteristics. 
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For the purpose of this study, quality improvement will encompass any activity 

intended to contribute to these quality dimensions. These may include 

improvements in: 

- Experiences or outcomes of patients, carers or staff. 

- Efficiency of services. 

- Efficacy of interventions. 

- Adherence to clinical guidelines, professional standards or participation in 

audit75.  

Donabedian proposed that quality of healthcare be evaluated using a 

combination of three facets of the system: the structure, process and outcome of 

care76. These are discussed in the context of stroke care and examples offered 

in the following paragraphs.  

Structural measures of care involve factors such as staffing establishment, skill-

mix and access to specific interventions. Examples of these structural measures 

collected within stroke by SSNAP include access to specialist nursing, seven-day 

therapy provision and access to specialised imaging46. Walsh et al. report that 

the relationship between measures of patient outcomes and individual structures 

of care to be inconclusive77. However, there is evidence that in combination 

structural measures may influence outcomes. One such example is the 

introduction of stroke units. These specialised units have multiple components 

such as specific staffing models and access to specialist interventions. Their 

introduction has been instrumental in delivering significant improvements to 

patient outcomes within stroke care78.  

Process measures reflect the quality of the wider service or pathway, therefore 

should encompass the multiple disciplines involved38. A balance is required 

between standardised process measures that are applicable to all, and multiple 

measures tailored to individuals that more accurately reflect their care77. In stroke, 

a variety of granular process measures are collected by SSNAP, capturing a 

spectrum of multidisciplinary activity. Many of these measures are time-focussed, 

for example, the time taken to scan a patient, the length of admission or number 

of minutes of physiotherapy received37. Consequently they can be generated 

easily from existing data, do not require additional resources to produce and 

provide continuous quantitative data that is amenable to a broad range of 

statistical analysis.  
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Outcomes of care indicate changes in the health or quality of life of a patient. 

These are measurable at a variety of levels for example impairments such as 

muscle power, functional activities of daily life or dependence. A plethora of 

rehabilitation outcome measures exist but there is variability in their use in clinical 

practice which limits their comparability79. Before being implemented in clinical 

practice, the validity, reliability and responsiveness of an outcome measure must 

be estalished77. Over the last ten years, multiple international consensus 

recommendations have been published regarding the choice of post-stroke 

outcome measurement for both research and clinical practice. Table 1-3 

summarises these recommendations and highlights some overlap, despite a 

large degree of variation.  

There is growing interest in the use of patient reported outcome measures 

(PROMs) across research and clinical care over recent years. Typically, these 

instruments reflect a patient’s perception of functional status, well-being, and 

health-related quality of life80. Studies have suggested they offer greater 

sensitivity to change than clinician reported measures such as the modified 

Rankin Scale (mRS) and may be a more accurate reflection of meaningful 

outcomes experienced by an individual81. However, due to their heterogeneous 

and complex nature, there is much debate around the implementation of PROMs. 

Commentators call for a stronger evidence-base and a better understanding of 

their psychometric properties as well as the factors that may influence these 

outcomes, before strategic implementation82. Ultimately any measure chosen 

must be done so with due consideration for its purpose, acknowledging its 

limitations and most importantly based on the best available evidence. 
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Table 1-3: International consensus recommendations 

Lead author 
(year) 

Focus Measures  

Rymer et al. 
(2014)83 

Global 

(Clinical practice) 

Discharge disposition 

Ambulatory status 

Communication status 

Modified Rankin Scale (mRS) 

Quality of life 

Kwakkel et 
al. (2017)84 

Sensorimotor 

(Research) 

National Institutes of Health Stroke Scale (NIHSS) 

Fugl-Meyer Motor Assessment (FMA) 

Action Research Arm Test (ARAT) 

10-meter walk test (10MWT) 

EQ5D 

Modified Rankin Scale (mRS) 

Wallace et al. 
(2018)85 

Aphasia  

(Research) 

The Western Aphasia Battery Revised (WAB-R) 

General Health Questionnaire (GHQ)-12 

Stroke and Aphasia Quality of Life Scale (SAQOL-39) 

Pohl et al. 
(2020)79 

Motor activity 

(Clinical practice)  

Fugl–Meyer Motor Assessment (FMA) 

Action Research Arm Test (ARAT) 

10-meter walk test (10MWT) 

Timed-up-and-go (TUG) 

Berg Balance Scale (BBS) 

National Institutes of Health Stroke Scale (NIHSS) 

Barthel Index (BI) 

Functional Independence Measure (FIM) 

Stroke Impact Scale (SIS) 

Duncan-
Millar et al. 

(2021)86 

Upper limb  

(Research) 

Visual Analogue Scale (VAS) for pain 

Dynamometry 

Action Research Arm Test (ARAT) 

Wolf Motor Function Test (WMFT) 

Barthel Index (BI) 

Motricity Index (MI) 

Fugl-Meyer Motor Assessment (FMA)  

Box and Block Test  

Motor Activity Log 

Nine Hole Peg Test 

Functional Independence Measure (FIM) 

EQ5D 

Modified Rankin Scale (mRS) 

English et al. 
(2024)87 

Post-stroke fatigue 
(Research) 

The Fatigue Severity Scale 7 (FSS-7) 

Visual analogue scale (VAS) 

Criekinge et 
al. (2024)88 

Balance and 
mobility (Research) 

Fugl-Meyer Motor Assessment (FMA)  

Trunk Impairment Scale (TIS) 

Mini-Balance Evaluation Systems Test (Mini-BEST) 

Berg Balance Scale (BBS) 

10-meter walk test (10MWT) 

Dynamic Gait Index (DGI) 

Functional Ambulation Categories (FAC) 
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Data collected by SSNAP are predominantly process measures. In comparison 

with outcome measures, process measures offer advantages such as ease of 

measurement, extraction from existing hospital systems and interpretation89. In 

routine clinical practice, there are challenges to the consistent collection of any 

measure across a variety of clinical settings90. Before clinical teams are tasked 

with any additional burden of data collection, there must be sufficient 

understanding of its limitations and interpretation for it to be of clinical use. Table 

1-3 details a number of measures assessing a variety of domains. No single 

measure can describe clinical outcome following stroke90, however the inclusion 

of numerous measures by SSNAP would be unfeasible with regards to the 

resources required. Instead,  it is more practical to select a few, well validated 

measures that capture more global outcomes of disability, survival and quality of 

life. Those included by SSNAP are listed below. 

The modified Rankin Scale (mRS). The mRS is a clinician-reported measure of 

global disability and uses a six-point scale to indicate the severity of an 

individual’s disability. The measure goes from zero (no symptoms) to five (severe 

disability and confined to bed), a score of six can be used to indicate if a patient 

has deceased91. The mRS is commonly used in the evaluation of outcomes for 

stroke patients both clinically and in research92. There is debate regarding the 

interrater reliability of this measure and its sensitivity to change, however the 

majority of studies have been completed in acute, single-site settings91,93. For the 

purposes of SSNAP, an estimation made regarding mRS prior to admission is 

made, informed by healthcare records, patient and carer interviews. In addition, 

the mRS is collected on discharge from inpatient rehabilitation, on discharge from 

community rehabilitation and at six-months post stroke. Although this variety in 

clinical setting may impact reliability it is suggested to be acceptable for the 

purposes of national registries or clinical audit94. There are advantages that make 

the mRS a convenient choice for both clinical practice and collection by SSNAP. 

Any member of the MDT is able to rapidly appraise a patient using the explicit 

scale descriptors or a structured interview95, to establish a global measure of their 

disability, which is easy to interpret and communicate. 

Mortality at 30-days96 provides stroke patient survival rates in this given period 

through national data linkage to the statutory registers of death in England and 

Wales (Office of National Statistics).   
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EQ5D-5L is collected as part of the six-months post stroke review. This is a 

standardised measure of health-related quality of life developed by the 

international EuroQol Group designed for clinical and economic evaluation 

across a spectrum of clinical conditions97.  The EQ5D-5L assesses health across 

five dimensions, each with five levels of severity. The five dimensions are: 

Mobility, Self-Care, Usual Activities, Pain and Anxiety. In addition, the measure 

contains a virtual analogue scale (EQ-VAS) on which the stroke survivor indicates 

their perceived health97.  

1.5 Rationale for further study 

SSNAP is an established clinical audit programme with a proven track record for 

driving quality improvement in hospital-based stroke care64. SSNAP is unique in 

that is currently the only national stroke audit or registry that collects data detailing 

stroke care beyond hospital discharge. Despite this, its role in driving quality 

improvement in this setting is as yet, unexplored.  

Although the audit has been expanded to include post-acute services, the impact 

of collecting these measures in the community setting is unclear. This chapter 

has highlighted a number of factors that may influence the ability of an audit to 

drive quality improvement in this setting.  

• Dispersed delivery of services  

• Varied models of service delivery (skill mix and disciplines within teams) 

• Less well-established organisational infrastructure (IT and administrative) 

Therefore, the role of clinical audit in driving quality improvement specifically in 

community stroke care warrants further exploration. The aim of this study is as 

follows: 

To understand the role of national clinical audit in driving quality 

improvement in community stroke care. 
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1.6 Chapter summary 

This chapter has described the development of clinical audit and the influence of 

national policies on the use of audit in the UK. The national clinical audit 

programme has been introduced and a summary of the evidence regarding the 

effectiveness of clinical audit presented. Changes in the organisation and delivery 

of stroke care in the UK have been detailed and distinctions made between the 

hospital and community settings. The role of research in shaping both the provision 

of clinical services and the use of clinical audit have been highlighted.  

The development of national clinical stroke audits has been detailed, with a specific 

focus on SSNAP in England, Wales and Northern Ireland. Finally, quality and its 

measurement in stroke care has been discussed. This chapter has provided a 

background to, and rationale for further study. A broad aim has been proposed and 

a number of key points for consideration have been identified. The following 

chapter details the philosophical underpinning of previous audit research. 

Subsequently, a rationale is presented for the methodology chosen for this study 

and key terms are defined. Finally, an overview of the thesis structure is provided.  
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2 Methodology 

2.1 Introduction  

The previous chapter has introduced the role of audit within healthcare, focusing 

on the Sentinel Stroke National Audit Programme. An argument has been made 

that although audit has proved to be an effective tool for quality improvement within 

hospital-based care, its role in the community has yet to be explored and warrants 

further investigation.  

Prior to undertaking research, consideration must be given to methodological 

coherence; the congruency of the philosophical standpoint, research question and 

methods used98. Therefore, this chapter provides firstly an explanation of the 

philosophical underpinning of previous audit research. Secondly, a rationale is 

presented for the methodology chosen for this study and key terms are defined. 

Finally, an overview of the thesis structure is provided.  

 

2.2 Research paradigms: A brief overview 

A research paradigm is an overarching philosophical stance encompassing models 

of shared ideas, beliefs and assumptions about how ‘knowledge’ is produced 99. 

These models contain distinct frameworks of ontology, epistemology and 

methodology, providing agreed perspectives on what constitutes ‘reality’ and how 

this should be investigated100. Historically, the two most prominent research 

paradigms within health and social sciences have been positivism and 

interpretivism.  

Positivism relies specifically on scientific ‘evidence’, such as experiments, to reveal 

a ‘true nature’ of society100. In positivism, objects have an existence that is 

independent to, and therefore discoverable by an individual101. Historically, this 

paradigm dominated research in health and social sciences, occupying a prime 

position in the agreed hierarchy of evidence-based medicine at the turn of the last 

century102.  

Interpretivism emerged from a critique of positivism in the social sciences. 

Proponents argue that knowledge of the social world is constructed though human 

interaction and communicated socially; therefore can only be understood from the 

perspective of the individual engaged within it100.  
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There has been much debate regarding the relative merits of these distinct 

paradigms in informing research practice103. In the 1970’s a third paradigm began 

to gain prominence, that of realism. Realism assumes that reality exists and is 

knowable, regardless of whether it is perceived or not104. It also acknowledges that 

observations are influenced by personal, social and cultural frames. In doing so, 

realism offers an opportunity to explore both structure and agency105. This is seen 

by many as bridging the positivist and interpretivist paradigms, leveraging 

elements of both to provide an alternative approach to developing knowledge106.  

In contrast to the successionist view of causation central to the positivist paradigm, 

realism uses a generative model of causality107. Where successionist causation 

claims intervention A results in effect B, a generative causation proposes a more 

complex model. In this model, context influences and interacts with a generative 

mechanism, contributing to a discoverable outcome108.  

There are a number of branches within realism, the two most significant being 

critical realism and scientific realism. Bhaskar is largely credited with popularising 

the theory of critical realism in the 1970’s109. His original theory was developed 

further in the following decades, with contributions from Archer and Sayer110,111. 

More recently, scientific realism as proposed by Pawson and Tilley has become 

prominent within healthcare research112. This work has been developed by a 

number of contributors. Many of whom have collaborated in the RAMESES project, 

providing explicit and standardised recommendations for the design, conduct and 

reporting of scientific realist research113.  

There are a number of commonalities between these two branches of realism. 

These include an understanding of the existence of the unseen and generative 

causality, a catholic approach to multiple methodologies and the importance of 

theory driven science114. However they have differing beliefs regarding the 

importance of, and ability to create a “closed system” in social sciences, such as 

those in controlled experiments in the natural sciences. For critical realists, this 

degree of experimental control is deemed unachievable in social research due to 

human agency. Instead, they propose acknowledging the use of a moral lens and 

deductive reasoning to explore human action115. In contrast scientific realists 

recognise the contingent nature of knowledge and suggest a closed system to be 

impossible and therefore unnecessary. Instead they propose the focus should be 

on a transparent explication of the various influences on a system116. Table 2-1 

compares the key features of the three paradigms discussed100,101,108. 
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Table 2-1: Key features of interpretivism, realism and positivism  

  

 Interpretivism Realism Positivism 

O
n

to
lo

g
y
 

Reality is not objective; 

it can only be 

understood from the 

perspective of the 

individual engaged 

within it. 

Reality is stratified: that 

which can be experienced 

(empirical), events that 

happen but may not be 

experienced (actual) and 

real.  Reality is independent 

of both actors and 

observers. 

Reality exists and is 

discoverable by an 

objective observer. 

E
p

is
te

m
o

lo
g

y
 Knowledge of the 

social world is 

constructed though 

human interaction and 

communicated socially.  

Theories are generated 

using relationships between 

the contextual environment 

and components of the 

social and physical structure. 

These are tested and refined 

to generate contingent 

understanding.  

Knowledge is 

testable by 

observation or 

experience. 

M
e

th
o

d
o

lo
g

y
 a

n
d

 

a
s
s

o
c

ia
te

d
 m

e
th

o
d

s
 

Qualitative methods, 

such as interview, 

ethnography and focus 

group. Commonly 

inductive. Seeks rich 

data.  

Mixed-methods, using a 

variety of data types and 

sources to assess the 

influence of context and 

explanatory power of 

mechanisms. Inductive and 

deductive theory building / 

refining and testing.  

Quantitative 

methods such as 

controlled 

experiments.  

Deductive theory 

validation. Seeks 

statistical power.  

A
n

a
ly

s
is

 

Findings are 

exploratory rather than 

explanatory. 

Interpretation is heavily 

contextualised, 

therefore potentially 

transferable but not 

generalisable.  

Findings explore and explain 

‘what works, for whom, and 

why’. Contextualisation 

enables transferability of 

findings to similar contexts. 

Findings are causal.  

Validity, reliability, 

and replicability 

enhance 

generalisability.  
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2.3 Paradigms in which clinical audit has been evaluated 

Audit is described as a complex intervention16, having several interacting 

components and features that are sensitive to the local context31. The new 

MRC framework for developing and evaluating complex intervention proposes 

five features that constitute a complex intervention31. These are listed in the 

table below alongside examples of these features evident in SSNAP.  

Table 2-2: Features indicating an intervention is complex 

Feature 
Example from the Sentinel Stroke 

National Audit Programme 

Number of interacting 

components within the 

intervention. 

Continuous cycle of measuring performance, 

providing feedback, implementing change and 

sustaining improvement.  

Number and difficulty of 

behaviours required by 

those delivering or 

receiving the intervention. 

Behaviours vary depending on individual roles 

within the audit process e.g. data collection, 

delivering clinical intervention that is being 

audited or using feedback to inform change 

Number of organisational 

levels targeted by the 

intervention. 

Feedback intended to inform individual and 

team level behaviours as well as service level 

organisation and provision of services.   

Number and variability of 

outcomes. 

Improvement in the: 

- Outcomes of patients 

- Efficiency of services 

- Efficacy of interventions 

Outcomes vary between teams. 

Degree of flexibility of the 

intervention permitted. 

Standardised dataset. However, data collection 

and use of feedback varies greatly between 

teams. 

 

 

 



44 
 

Traditionally, research into clinical audit has been firmly pitched within the 

positivist paradigm19. However despite a growing body of trials exploring the 

effectiveness of audit and feedback, in the years between the first and most 

recent Cochrane reviews, little progress in the field was reported117. 

Commentators suggested study heterogeneity including the clinical setting, 

professionals involved and purpose, resulted in a lack of generalisable 

learning. This has prompted a call for the use of conceptual frameworks to 

describe common features of settings, behaviours and interventions25.   

Foy and colleagues have pointed to the unrealised potential of audit, 

highlighting the discrepancy between what it could provide and what it actually 

delivers, in terms of quality improvement118. Qualitative research may offer a 

means of understanding factors that contribute to this discrepancy, by 

exploring how and why clinical audit does (or does not) lead to quality 

improvement.  For example, Clarke et al. used a mixed-methods case-study 

to understand why audit recommendations regarding stroke rehabilitation 

were not being met in England119. Findings revealed few staff understood the 

evidence underpinning the audit recommendations, which impacted both their 

clinical practice and engagement with the audit. This information would not 

have been evident from the quantitative component of the study alone.  

Similarly, Taylor et al. used an ethnographic approach to explore how auditing 

therapy intensity influenced inpatient stroke rehabilitation in the UK13. This 

study highlighted inconsistencies in audit practice and stakeholder 

perceptions of the audit which influenced clinical practice and confidence in 

the audit. Authors suggested their integration of existing theory enabled a 

deeper understanding and broader applicability of findings to other settings.  

More recently, two studies within the scientific realist paradigm have provided 

in-depth theorising on the causal mechanisms that influence the effectiveness 

of audit and their interaction with context. Alvarado et al. explored variation in 

the use of feedback from national clinical audits34, whilst Hut-Mossel et al. 

sought to understand how and why audit works in quality improvement16. This 

use of theory informed qualitative, or mixed-methods approach may provide 

an opportunity to explore complex interventions such as audit. Understanding 

how and why audit contributes to quality improvement may enable 

practitioners to move closer to realising its potential as a tool for quality 

improvement.  
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Scientific realism has been acknowledged as an appropriate approach in the 

evaluation of complex interventions where context is influential120. This 

approach offers two distinct methods of investigation, firstly a realist synthesis 

and secondly a realist evaluation (RE). Realist syntheses offer a mixed 

methods and theory driven alternative to conventional Cochrane-style 

literature reviews. By explaining the outcomes, success or failure of complex 

interventions they have the potential to inform real world policy and practice113. 

RE is described in more detail in the following section. In brief, RE uses a 

variety of mixed methods to generate, test and refine programme theories in 

order to evaluate complex interventions. Both realist synthesis and evaluation 

aim to understand what works, for who, under what circumstances and how.108 

 

 

2.4 Choosing a paradigm in which to situate this PhD 

Scientific realism has been proposed as an appropriate methodology for this 

PhD for a number of reasons. Firstly the influence of context is central to the 

focus of enquiry; the implementation of an established quality improvement 

tool (SSNAP) in a novel context (community). Secondly as stated already, 

realist methodology is acknowledged as an appropriate tool by which to 

evaluate complex interventions, such as a national clinical audit120. Realist 

methods use a theory driven approach. They are able to exploit a variety of 

research methods to scrutinise how and why the complexities of audit as 

highlighted in table 1-2, contribute to quality improvement. Finally, RE has 

been proposed as a robust tool by which to influence change at the level of 

national policy113 and this study has been ambitious in its aims to inform both 

national policy and practice. 

The field of realist inquiry is acknowledged as a catholic and evolving church. 

Pawson and Manzano emphasise realism as a broad research strategy, rather 

than “a strict technical procedure”121. However, this can be challenging for the 

novice researcher, sometimes faced with conflicting methodological 

interpretations and definitions. For clarity, the following section provides 

working definitions of the key components of RE in the context of this thesis.  
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2.5 Realist Evaluation  

The focus of RE is understanding what works, for whom, under what circumstances 

and how108. A number of components specific to realism contribute to this 

understanding, and these are detailed below. 

2.5.1 Context 

Context describes the conditions in which an intervention occurs and determines 

the degree to which a mechanism may be triggered, if at all. Context may have a 

number of constituent features, which potentially enable or disable a 

mechanism122. Pawson proposes four levels at which contextual features may be 

identified123: 

• The individual, those involved in the intervention as well as wider stakeholders 

e.g. administrators uploading audit data or managers receiving audit feedback. 

• The interpersonal relationships underpinning the intervention                       

e.g. management and administrative support. 

• The institution or setting in which the intervention is implemented                        

e.g. organisational culture and leadership engagement. 

• The wider infrastructure such e.g. resource availability. 

2.5.2 Mechanism 

Mechanisms can be defined as “underlying entities, processes, or structures which 

operate in particular contexts to generate outcomes of interest.”124 They are a 

combination of the resources offered by an intervention, and the subsequent 

response that is generated108.  

Resources may have a variety of manifestations such as financial e.g. equipment, 

or behavioural e.g. role modelling. Responses are often less obvious to a casual 

observer and commonly require a significant amount of digging to unearth. 

Responses may include emotions such as fear, goal-directed behaviours such as 

motivation or perceptions such as empowerment.  

Mechanisms are often activated along a continuum, in response to an evolving 

context. This results in a “dimmer switch” response of varying intensity, as opposed 

to a binary effect whereby the outcome is simply either present or absent115. 
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2.5.3 Outcome 

Outcomes of an intervention result from the activation of mechanisms within a 

context and may be intended or unintended. The outcome of interest for this study 

is quality improvement and has been defined in Chapter 1. There may be various 

patterns of outcomes for different groups of stakeholders. For example 

improvements in the experiences of patients at an individual level, improvements 

in efficiency at a services level or improved reputation at an organisational level125.  

2.5.4 Theory 

Davidoff et al. argue that theory should be used purposefully and explicitly when 

developing and evaluating interventions. They suggest this not only reduces the 

time taken to develop improvement interventions, but optimises learning and 

enables the transfer of knowledge from one project to the next126. Theories may be 

categorised as Programme theory, Middle-range theory or Grand theory.  

 

Programme theories are the foundation of RE, providing a granular account of how 

and why a specific intervention contributes to an outcome127. REs generate, refine 

and test programme theory in an iterative cycle108. Although not prescriptive, Figure 

2-1 describes the research and design process underpinning RE. This cycle is 

adapted from work done by Gilmore et al128, based on the original proposition by 

Pawson and Tilley108.  

 

Middle-range theories are achieved through multiple RE cycles of testing and 

refinement across a variety of contexts, but not all RE’s will result in the level of 

abstraction required for a Middle-range theory108,129. These theories sit above the 

granular detail of an individual intervention and therefore may be applicable across 

a range of similar programmes129. Grand theories are typically sociological, 

generalisable across many different domains as they are abstract in their 

formulation126. 
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Stage 1: Theory generation 

Jagosh proposes three key steps that underpin theory generation, the first of which 

is immersion in the literature130. Theories may be informed by a broad scope of 

evidence, not limited by methodological approach. This is followed by collaborator 

engagement and finally “creative brainstorming”. Where possible, this cycle should 

be iterative and involve a number of collaborators with diverse perspectives130. 

Figure 2-1 illustrates the RE cycle (adapted from Gilmore et al.128 ). 

                                     The Realist Evaluation Cycle 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-1: The Realist Evaluation Cycle  
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Stage 2: Theory Identification 

Preliminary theories that are under development are termed, candidate 

programme theories (CPTs). If there are multiple theories, it may be necessary 

to prioritise which theories are taken forwards for exploration. This may be 

informed by the research question, the available resources and collaborator 

input. Following early refinements these become initial programme theories 

(IPTs), ready for iterative cycles of testing and refinement, before being presented 

as refined programme theories (PTs).  

Programme theories can be articulated using the heuristic CMO, describing the 

proposed Context, underlying Mechanism and subsequent Outcome of the 

intervention. A single programme theory may have a number of CMOs that 

contribute to it. Developed as an analytical tool by Pawson and Tilley, CMOs are 

used to explore mechanisms of change and the conditions in which outcomes are 

more or less likely to be successful112. These patterns of interactions are used in 

RE to understand generative causation128.  

 

Stage 3: Theory refinement and testing 

Guidance from the RAMESES II project advocates collecting a broad range of data 

in terms of both sources and methods to increase an evaluation’s robustness131. 

This has the potential to strengthen causal claims regarding underlying programme 

theory through data triangulation132. Data should be collected that adequately 

describes the context, mechanism and outcomes of an intervention, as well as the 

interactions between context and mechanisms that generate outcomes (including 

unintended outcomes)133. These multiple sources and data formats require 

bespoke and clear articulation of the steps taken, individuals involved, and tools 

used e.g. computer software. The methods used in this study are detailed in later 

chapters. 

Consideration must be given to seeking out a diverse sample of stakeholders. A 

variety of perspectives are required to reflect the many facets of an intervention, 

and the different levels at which context and mechanisms may interact and 

outcomes manifest133. Emmel advocates theoretical sampling where possible. In 

this scenario respondents are specifically selected based on their ability to offer 

insight into aspects of the programme theory under scrutiny134.  
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Participants involved in this study were stakeholders from across the audit process. 

This included anyone working in, leading, managing or commissioning community 

stroke rehabilitation in England. Stakeholders included both clinicians, and non-

clinical roles such as administrative support or commissioning. Details regarding 

recruitment, sampling and stakeholder characteristics are included in the 

appropriate study chapter. 

 

Stage 4: Data analysis 

RE does not prescribe a single method of data analysis. Most realist studies use 

CMOs as their main analytical tool by which to interrogate programme theory. 

However, the methods employed to identify CMOs vary between studies, as do the 

approaches taken to their use in theory refinement128. Examples include realist 

thematic analysis135, analytical induction136 and “realist qualitative analysis”137. 

Despite the publication of guidelines stipulating the transparent reporting of 

analysis138, many studies lack details of the process used128,139. The approach 

taken to analysis and synthesis in this study is informed primarily by the training 

received from the Centre for Advancement in Realist Evaluation and Synthesis and 

is outlined in the following paragraphs.  

Following immersion in the data, CMO configurations are identified, coded and any 

inter-relationships highlighted. A configuration describes the relative association 

between context, mechanism and outcome. Any patterns, or demi-regularities of 

context, mechanism and outcomes in the data are explored140. The process of 

collating and scrutinising these configurations varies depending on the research 

method(s) used132. Therefore, greater detail is included in the following chapters.  

At this point in the analysis, it may be possible to consolidate a number of similar 

or overlapping CMOs. Conversely it may become evident that several contextual 

features interact with potentially different underlying mechanisms and the 

researcher needs to return to the data to understand if there are multiple CMOs 

contained therein. This cyclical process of scrutinising CMOs, exploring their roots 

in the data and linkages between sources continues throughout the analysis and 

synthesis phases128.  
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Stage 5: Synthesis and further theory refinement 

Programme theories are refined when there are CMOs in the data that either 

support (confirm), expand (add greater detail to) or refute a theory. In other words, 

patterns of generative causation are required if theory is to be refined. This process 

uses abduction and retroduction and may incorporate existing theory to understand 

patterns identified within data133. 

Abduction describes reasoning whereby inferences are based on “educated 

guesswork”. This process typically begins with an incomplete account, for which 

the most likely explanation is sought141. Critics of abductive reasoning point to 

concerns over drawing conclusions from unsubstantiated “guesswork”142. However 

within a RE, these are not haphazard assumptions. These “hunches” are informed 

by an immersion in literature and extensive engagement with a variety of 

collaborators regarding potential causal relationships. The process of retroduction 

tests these “hunches”, by iteratively returning to the data to provide the best 

possible explanation133.   

Theories are held up to the light, compared and contrasted. Areas of overlap, 

tension and potential inter-relationships between theories are examined with 

collaborators and stakeholders (where methods allow)143. As with analysis, 

synthesis may vary greatly depending on the data and methods used, however 

how data is used in refining theory must be clearly described and justified131. Data 

analysis and synthesis specific to this study are detailed in later chapters.  

 

2.5.5 Collaborator engagement  

Collaborator engagement is fundamental to realist methodology. It is 

recommended that researchers gather a group of “experts” to sense check and 

inform the focus of enquiry at every stage of the cycle144. These individuals are 

commonly described as stakeholders in the literature. However to avoid confusion 

with the stakeholders who acted as participants in this study, the term collaborators 

has been used within this thesis instead. Pawson et al. suggest these individuals 

are essential in “validating” emerging findings and dissemination activities123. 

Below is an overview of collaborators and communities engaged at various points 

throughout this study. Their contributions are detailed in the appropriate chapters, 

and their influence on the study design and subsequent findings are described. 
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Collaborator expertise has been categorised to provide context for their 

contribution and highlight the perspective from which it was offered.  

Clinical Team Lead Physiotherapist – KB 

Integrated Stroke Delivery Network Clinical Lead – CL 

Clinical Specialist in Stroke – RS 

Audit Quality Improvement Research Fellow – MS 

Post-doctoral Research Fellow – ED 

Sentinel Stroke National Audit Programme - MJ 

Sentinel Stroke National Audit Programme – RF 

Policy Stroke Programme NHSE – RF 

Methodological Senior Research Fellow with realist expertise – NC 

Post-doctoral Research Fellow with realist expertise – JH 

Professor in Medical Statistics – SL 

Realist expertise – JJ 

EQ5D EuroQol Research Fellow – JY 

 

The following communities have provided opportunities to refine the 

conceptualisation of aspects of this study. They have shared expertise and 

connected the student with both collaborators and participants. 

• International Audit and Feedback Meta lab https://www.ohri.ca/auditfeedback/ 

• Centre for Advancement in Realist Evaluation and Synthesis (CARES) 

https://realistmethodology-cares.org/ 

• NottsRealism @NottsRealism 

• Sentinel Stroke National Audit Programme team https://www.strokeaudit.org/  

• EuroQol PhD Network https://euroqol.org/euroqol/ 

• RAMESES online forum https://www.jiscmail.ac.uk/cgi-

bin/webadmin?A0=RAMESES 

 

 

https://www.ohri.ca/auditfeedback/
https://realistmethodology-cares.org/
https://www.strokeaudit.org/
https://euroqol.org/euroqol/
https://www.jiscmail.ac.uk/cgi-bin/webadmin?A0=RAMESES
https://www.jiscmail.ac.uk/cgi-bin/webadmin?A0=RAMESES
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2.6 Personal reflection 

As well as understanding the paradigm in which this study is situated, it is important 

to acknowledge the position of the researcher. As a female Physiotherapist in 

stroke, I have experience of working in both acute hospital-based and community 

rehabilitation. As a clinician and Team Lead, I have engaged with SSNAP at a 

variety of levels. This includes data collection and upload, using feedback for quality 

assurance, quality improvement, commissioning services and more recently using 

data for research external to this PhD. 

 

It would be impossible to put these experiences aside, indeed they have offered 

valuable insights, enabled extensive clinical collaboration and for many individuals 

provided credibility as someone who has “walked the walk” as one participant 

noted. However, I have gone to great lengths to avoid discussing personal 

experiences with participants or collaborators, other than to acknowledge that I 

have them. Care has been taken to avoid assumptions regarding tacit knowledge 

or shared understandings regarding SSNAP or clinical practice with participants or 

collaborators.  

 

This candour at the outset demonstrates an insight into the potential risk of partiality 

these experiences pose. However, it also illustrates the rigour and transparency 

demonstrated throughout. Commensurate with RE collaborators have been 

instrumental in regularly sense-checking findings and supervisors have acted as a 

second reviewer, independently analysing sections of data to enhance 

trustworthiness. This declaration is made to instil confidence for the reader in the 

integrity of both the researcher and the research presented. Additional reflections 

are made in the closing chapter as to how I and others involved in this study may 

have shaped the study and its findings.  
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2.7 Thesis structure 

This thesis comprises seven chapters including four phases of research. Each 

phase of research is detailed in a separate chapter (3-6), building on findings 

from the previous and contributing to the overall aim as stated below: 

To understand the role of national clinical audit in driving quality 

improvement in community stroke care. 

To aid the reader each phase is presented as a stand-alone study detailing 

the rationale, relevant methods, analysis and findings etc. The following 

section provides a brief overview of thesis chapters.  

 

2.7.1 Chapter 1: Background and introduction 

This chapter introduces the role of audit within healthcare, focusing on the Sentinel 

Stroke National Audit Programme. The stroke pathway is described, and 

distinctions are made between the contexts of hospital-based and community 

stroke care. A rationale is proposed that although audit has proved to be an 

effective tool for quality improvement within hospital-based care, its role in the 

community has yet to be explored. Assumptions have been made that the audit 

will contribute to quality improvement in the community as it has done in the 

hospital. Chapter 1 highlights a number of contextual features specific to 

community stroke care that may challenge these assumptions. These warrant 

further investigation.  

 

 

2.7.2 Chapter 2: Methodology 

This chapter explores the philosophical underpinnings of audit research and 

provides a rationale for undertaking a RE of SSNAP in the community setting. For 

clarity and to provide a shared understanding, key terms and concepts of RE are 

detailed. The thesis structure and study configuration are both outlined.  
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2.7.3 Chapter 3: Exploring the audit literature 

What contextual features influence the contribution of externally initiated, 

MDT clinical audits to quality improvement in high income countries? 

A scoping review of the literature is used to identify contextual features that 

influence the contribution of clinical audits to quality improvement. Although the 

intention was to focus specifically on the community setting, there was insufficient 

literature. The scope was therefore expanded to include all healthcare settings. In 

order to generate transferable findings, the focus on externally initiated, MDT 

audits in high income countries was maintained. Findings are used to generate 

CPTs, for development in subsequent chapters.  

Objectives:  

1. To identify relevant evidence, key themes and gaps within the literature. 

2. To generate CPTs, for development in later chapters. 

3. To inform the development of a survey exploring audit in community stroke care. 

 

2.7.4 Chapter 4: Exploring stakeholder experiences of SSNAP 

CPTs generated from the literature are used as a framework to explore stakeholder 

experiences via an online mixed-method survey.  

What are stakeholder’s experiences of using SSNAP in the            

community setting? 

This chapter explores the experiences of community stakeholders across the audit 

cycle. Findings are used to refine the CPTs generated from the scoping review.  

Objectives:  

1. To investigate stakeholder experiences of engagement with SSNAP.  

2. To investigate stakeholder experiences of participating in SSNAP. 

3. To investigate stakeholder experiences of using SSNAP feedback for quality 

improvement.  

4. To use findings to refine CPTs and develop IPTs for testing in later chapters.  
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2.7.5 Chapter 5: Exploring the influences on SSNAP in the community setting 

This chapter investigates the contextual features and associated mechanisms by 

which the IPTs generated in Chapter 4 propose SSNAP feedback contributes to 

quality improvement. These theories are used as a framework to explore the 

following question: 

What influences the ability of SSNAP to contribute to quality improvement 

in the community setting? 

Realist interviews are used as an opportunity to collaborate with stakeholders in 

scrutinising, refining and testing these theories.  

Objectives:  

1.   To investigate how audit engagement is influenced by stakeholder perceptions. 

2.   To investigate the influence of dedicated time for audit within a team.             

3.   To investigate the influence of the online platform on data submission. 

4.  To investigate perceptions of data accuracy and the influence this has on  

whether data is used for quality improvement. 

5.   To refine and test IPTs. 

2.7.6 Chapter 6: Exploring EQ5D-5L in the context of community stroke care  

Findings from earlier chapters proposed the collection of the EQ5D-5L on 

commencement of community rehabilitation may influence the likelihood of 

stakeholders using SSNAP feedback for quality improvement. The EQ5D-5L is a 

patient reported outcome measure that reports health-related quality of life. This 

chapter details an exploration of the EQ5D-5L in the context of community stroke 

rehabilitation. Statistical analysis of SSNAP data was used to explore the following 

question: 

What influences EQ5D-5L variability in community dwelling stroke 

survivors? 

Objectives:  

1. Summarise the evidence-base for the use of EQ5D-5L in stroke rehabilitation.  

2. To explore associations between predictors and EQ5D-5L at six-months post stroke.  

3. To explore associations between predictors and change over time in EQ5D-5L.  

4. To explore the interpretation of EQ5D-5L in this population.  
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2.7.7 Chapter 7: Discussion 

Chapter 7 provides an overview of the findings from all four study phases and 

situates these within contemporary research literature. The strengths and 

limitations of this thesis are discussed, and reflections made on the challenges 

encountered.  

The thesis concludes by highlighting the original contribution made by this study. 

Implications for policy, practice and research are summarised and 

recommendations made for each of these going forwards.  

 

 

2.8 Chapter summary 

This chapter has set the methodological scene for the thesis, providing a 

rationale for the chosen methodology and defining key terms. The positionality 

of the researcher and its potential to influence this study have been 

acknowledged and steps taken to enhance rigour and trustworthiness 

outlined.  

Finally, an overview of the thesis structure is provided. Objectives are 

described for each chapter that contribute to the overall aim of the study: 

 

To understand the role of national clinical audit in driving quality 

improvement in community stroke care. 
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Figure 3-1: The Realist Evaluation Cycle - Stage One  

3 Exploring the audit literature 

Using a scoping review to generate Candidate Programme Theories (CPTs). 

3.1 Introduction  

The previous chapters have provided a rationale for this study and described the 

underpinning methodology. The overall aim of the study is:  

To understand the role of national clinical audit in driving quality 

improvement in community stroke care. 

As a realist evaluation (RE), the first stage of investigation is theory generation. 

This requires an iterative cycle of immersion in the literature, collaborator 

engagement and creative brainstorming130 and is illustrated in Figure 3-1. 

 

 

 

 

 

 

 

  

 

This chapter outlines stage one of the RE cycle. Firstly, a rationale for the focus 

and type of literature review is provided, followed by the review itself. Secondly, 

findings from the review are used to generate CPTs. The process by which these 

theories are developed including the role played by collaborators is detailed. 

Finally, CPTs are presented, ready for further refinement in the following chapter.  
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3.2 Rationale 

SSNAP is an established quality improvement tool for hospital-based stroke care64. 

However, there are differences between hospital-based and community stroke 

care, which may affect how SSNAP contributes to quality improvement in the 

community. Exploration is required to understand how the context of community 

stroke care influences the ability of SSNAP to contribute to quality improvement.  

 

3.2.1 Focus of review 

Previous literature reviews regarding clinical audit have been broad, unbound by 

country, healthcare system or clinical setting16,19,145. These have included audits of 

non-patient facing activities such as medical education, health waste management 

and resource use. Audits may have been initiated internally or externally, and 

predominantly focused on activities undertaken by a single discipline.  

A preliminary appraisal of the literature identified few publications regarding audits 

undertaken in the community, therefore it was decided not to limit the review to this 

setting alone. Instead, in order to generate findings potentially transferable to the 

context of community SSNAP, this review focuses on audits with other comparable 

contextual features.  

These include audits that are: 

• Undertaken by a multidisciplinary team. 

• Externally initiated. 

• Undertaken in High Income Countries146 (HIC). 

• Concerning patient-facing care.  

 

 

 

 

 

 

 



60 
 

3.2.2 The choice of scoping review with “realist lens” 

Scoping reviews are often chosen when evidence is scant or emergent and 

methodologies divergent147,148. In contrast to systematic literature reviews with 

narrowly focussed research questions, scoping reviews are not restricted to 

specific study designs and may take a broader view of the topic149. This enables 

scoping reviews to be used to synthesise and summarise an array of evidence to 

identify gaps in the evidence and inform decision making148. Similar to a systematic 

review, the scope of exploration can be articulated using the PICO (Patient, 

Intervention, Comparison and Outcome) framework149. This framework aids the 

transferability of findings to comparable interventions or settings147. Arksey and 

O’Malley outlined their methodological framework for scoping reviews in 2005, 

which has subsequently been developed and revised148,150. The following scoping 

review follows guidance from the latest iteration, the PRISMA-ScR (Preferred 

Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping 

Reviews)151. A checklist is included in Appendix 3-2.  

On reflection, a realist synthesis may have been more appropriate for this study. 

However, this phase of work was commenced prior to any formal training in realist 

methods, therefore counsel was sought from the realist community. Following 

conversations with Professor Andrew Booth and Dr Justin Jagosh via the online 

RAMESE network (Appendix 3-1) and doctoral students with experience of 

undertaking a realist synthesis, a decision to undertake a scoping review using a 

realist lens was deemed most appropriate. This was a pragmatic approach taken 

in light of the available resources (time, finances and skills) against a desire for 

rigorous research. The intended purpose of a “realist lens” in this review was to 

explore nature of the architecture of MDT audits and to sensitise the reviewer to 

potential causal insights in the literature (including complete theories).   

Due to the iterative nature of refining and rewriting a doctoral thesis, and the 

learning journey of a PhD student immersed in realist methods, the scoping review 

presented in this chapter may be perceived as closer to a realist synthesis than 

initially intended. However, from the outset this review was planned as a scoping 

review, using recommended structure, reporting conventions and checklists 

outlined in the following pages.  
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3.3 Scoping review 

 

3.3.1 Aim                            .                                           .. 

The aim of this chapter was to explore the following question: 

 What contextual features influence the contribution of externally initiated, 

MDT clinical audits to quality improvement in high income countries? 

 

As described in Chapter 2, context may be evident at different levels. Examples 

of contextual features within audit may include: 

• Individual attitudes, behaviours, knowledge or beliefs. 

• Interpersonal relationships and communication within teams. 

• Institutional setting, such as organisational structure and leadership. 

• The wider infrastructure and resource availability. 

 

3.3.2 Objectives  

1. To identify and map relevant evidence, key concepts and themes (including 

existing programme theories) and define gaps within the evidence base.  

2. To use findings, collaborator engagement and creative brainstorming to 

generate realist CPTs, specific to the context of community stroke care. 

3. To inform the development of a survey exploring community stakeholders 

experiences and perceptions of SSNAP in the next chapter.  
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3.4 Methods 

The following section summarises the methods that underpin this scoping review. 

3.4.1  Eligibility criteria 

The review was conceptualised using the PICO framework149 to define the 

exclusion and inclusion criteria. Sources of information were not restricted to peer 

reviewed journals or by methodology, so as not to exclude potential insights. 

Where literature reviews or meta-syntheses were identified with similar criteria to 

this scoping review, these reference lists were hand searched for eligible studies.  

Table 3-1 summarises the exclusion criteria. Commonly discernible from a 

documents title and abstract, these criteria were used to screen documents for 

exclusion. Documents published before 1990 were excluded as this corresponds 

with significant changes in policy regarding clinical audit. Only articles available in 

English language were included as no funds were available for translation. The 

setting was limited to high income countries146, to reflect healthcare contexts 

comparable with the UK where SSNAP is implemented.  

Table 3-1: Exclusion criteria 

Domain  Exclusion Criteria 

Population  
Not involving healthcare workers  

Non HIC146 

Intervention  

Non-clinical audits e.g. waste management / education  

Internally initiated audits  

Involving a single discipline or healthcare profession  

Other 
Published before 1990 

Not available in English language 

 

Those documents not excluded on the basis of these criteria went on to be 

assessed for eligibility against the more detailed inclusion criteria in Table 3-2. 

Documents that satisfied each of the inclusion criteria were eligible for inclusion.  
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Table 3-2: Inclusion criteria 

Domain Inclusion Criteria 

Population 

Healthcare workers 

• Healthcare employee, including non-registered, clinical,  
administrative or managerial roles   

• Any healthcare setting including acute hospital / primary 
care / community  

• Countries defined as a HIC146 

Intervention 

Externally initiated audits of MDTs 

• Clinically focussed audits i.e. of patient facing activities 

• Initiated outside of the clinical team providing care 

• Involving more than a single discipline of healthcare 

profession 

Outcome 

Quality improvement  

Qualitative or quantitative reports of any of the following: 

• Patient / carer experiences or outcomes 

• Efficiency in clinical service 

• Efficacy of clinical intervention 

• Adherence to clinical guidelines  

• Meeting professional standards or clinical targets  

• Staff experiences 

Other  

Contextual feature 

Details of any contextual features such as: 

• Individual attitudes, behaviours, knowledge or beliefs 

• Interpersonal relationships and communication within teams 

• Institutional setting, such as organisational structure and 

leadership 

• The wider infrastructure and resource availability 

 

3.4.2 Information sources 

To identify potentially relevant documents, the following bibliographic databases 

were searched: Medline, AMED, Web of Science, Embase, PsychInfo, Wiley and 

Cochrane Libraries. The electronic database search was supplemented by 

searches of unpublished grey literature using both Google Scholar and hand 

searching relevant sources including researchers, forums or organisations active 

in the area of clinical audit. 
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3.4.3 Search Strategy 

The search strategy was formulated through exploration of keywords and 

reference lists from the initial preliminary scoping exercise. In addition, terms were 

informed by a previous literature review exploring how audits improve the quality 

of hospital care16. Search terms were adapted for controlled vocabulary, MeSH 

headings and database functionality as appropriate. This was further refined with 

support from an experienced medical librarian.  

There were challenges in focussing some search terms. For example, attempts to 

search for “externally initiated” audits specifically returned low numbers of results 

and failed to capture known sources of evidence. Therefore, a decision was taken 

to combine three broader strategies describing the population setting (healthcare), 

intervention (audit) and outcome (quality improvement). It was acknowledged that 

this broader search would generate a large number of documents for screening 

but reduced the risk of excluding potential insights.  

The following is an example of the search strategy used in Medline (via OVID) on 

14th July 2021. 

Table 3-3: Example Search Strategy 

1 

Hospitals/ or (hospital* or ((health* or clinical) and (organi?ation* or centre* 

or center*)) or (health sector* or healthcare sector* or health care sector) 

or (primary and (health or care)) or community or domiciliary).ab,ti. 

2 
Clinical Audit/ or Medical Audit/ or ((extern* or medical or clinical) and 

(registry or registries or audit*)).ab,ti. 

3 

Efficiency/ or Efficiency, Organizational/ or (Quality Improvement/ or 

Quality Assurance, Health Care/) or (efficien* or effectiveness* or 

performance* or improve*).hw,kf,ti. 

4 1 and 2 and 3 

5 limit 4 to (English language and yr="1990 -Current")  

?=Wildcard, *=Truncation, ab.=Abstract, ti.=Title,  

hw.=Subject Heading Word, kf.=Keyword Heading Word 
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3.4.4 Selection of sources of evidence 

In order to enhance the rigour of the scoping review, a second reviewer (RK) was 

involved at each stage of data selection (in addition to the student LR). The 

following paragraphs describe the selection of sources of evidence and the role of 

the second reviewer (RK), as illustrated in Figure 3-2.  

Identification 

Following preliminary scoping activities, discussions were held with collaborators 

(MJ, SL, RF, NC and RS) and subsequently a second reviewer (RK) to develop an 

understanding of the potential shape of the literature: its scope, size and any gaps 

already identified. Discussions were had regarding the impact of refining searches 

further e.g. limiting to externally mandated audit. A decision was made to maintain 

a broad initial search, to prevent losing relevant insights. Searches were then 

undertaken as outlined in Table 3-3.  

Screening 

Following removal of duplicates, the search yielded 7,322 documents. The first 50 

documents were screened (title and abstract only) by both reviewers independently 

using the exclusion criteria detailed in Table 3-1. No disagreements were identified. 

LR completed the remaining screening resulting in 292 documents.  

Eligibility 

Both reviewers assessed the first 64 of the remaining 292 documents 

independently (full text). Documents were retained if they met the full inclusion 

criteria in Table 3-2. There were no disagreements. LR assessed the remaining 

documents for inclusion. Both reviewers committed time to exploring grey literature 

and reference lists independently, yielding a further 2 documents, resulting in a 

final total of 40 documents. 

Studies were not excluded on the basis of methodological rigour. Excluding 

methodologically weaker studies poses the risk of excluding what Ray Pawson 

terms “nuggets of wisdom”152. Instead, two publications informed the appraisal of 

evidence on the basis of relevance, richness and rigour. These were the 

RAMESES quality standards for realist synthesis153 and Dada et al.’s realist 

appraisal guidance154. Although subjective, this appraisal provides the reader with 

an understanding of the contribution made by individual sources of evidence. 

Details were added to the data extraction chart (Appendix 3-3).  
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Relevance 

Evidence was appraised with regards to its relevance to the research question and 

therefore its potential to contribute to theory generation. Relevance was deemed 

to be high, medium or low. A high rating indicated the evidence was directly 

relevant and contained substantial detail. A medium rating indicated some detail, 

but focussed on only part of the question, and a low rating indicated little relevance 

to the question.  

 

Richness 

The degree of theoretical detail that described how audit was expected to work 

was appraised. This was deemed to be either conceptually rich, thick or thin. 

Conceptually rich described evidence with well detailed concepts and theories. 

Conceptually thick evidence had detailed descriptions of the audit but without 

reference to any underpinning theory. Conceptually thin evidence had limited 

descriptions of the audit without any theoretical propositions.  

 

Rigour 

No formal scoring of rigour was undertaken as RAMESES does not advocate for 

the use of a formal checklist. Instead, any methods used to generate the findings 

were appraised with regards to how credible, appropriate and trustworthy they 

were. Any concerns or reservations were noted in the data extraction chart, and 

this was left blank if none were identified.  
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3.4.5 Data charting process 

A data extraction form was developed, informed by previous systematic reviews of 

audit16 and the specific focus of this review. The following information was 

extracted by LR in the final form (Appendix 3-3): Source (author, year and country), 

title, study design, aim of the study, setting, study participants and focus of the 

audit. Notes were made regarding relevance, richness and rigour as discussed 

earlier. Key extracts regarding any contextual features reported as influencing the 

ability of the audit to contribute to quality improvement were included in the final 

column.  

 

3.4.6 Organisation of findings 

 Findings from this scoping review were organised into two main categories:  

 

1. Existing theories regarding the role of audit in quality improvement. 

 

2. Contextual features identified by the review as influencing the ability of audit to 

lead to quality improvement. 

 

 

Existing theories are listed and summarised in the first section. Contextual features 

are organised thematically in the following section. Any parallels between existing 

theories and the contextual features identified are highlighted in the subsequent 

discussion section.  
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3.5 Results  

3.5.1 Selection of sources of information  

Figure 3-2 illustrates the process by which documents were sourced and 

considered for inclusion151. The role played by the second reviewer at each stage 

is indicated in yellow on left hand side.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-2 PRISMA Flow diagram  

 

 

 

 

 

 



69 
 

3.5.2 Characteristics of sources of evidence included 

Studies predominantly originated from the UK (n=18)13,17,23,33,34,155-167 and 

elsewhere in Europe (n=14)168-181, with smaller numbers from Canada (n=4)182-185, 

Australia (n=2)186,187, America (n=1)188, New Zealand (n=1)189. A detailed 

breakdown of country of origin is illustrated in Figure 3-3.  

 

 

 

 

 

 

 

 

 

Figure 3-3: Origin of studies (*indicates multiple countries) 

 

The majority of studies (n=35) used qualitative or mixed methods. These included 

methods such as focus group and interviews as part of methodological approaches 

such as RE and case study design. Of the five studies that used quantitative 

methods alone, four used quantitative surveys 158,171,172,174 and one used medical 

record review156. 

Eight studies reported the outcomes of specific audits 155,156,171,179,185,187-189.  The 

focus of which ranged from guideline compliance such as hand hygiene188,189 

falls187 and prescribing155,156, to clinical interventions such as urinary catheters185 

and whole clinical pathways such as thoracic cancer surgery179. The remaining 

studies explored audit more broadly e.g. the barriers to compliance, or 

implementation of feedback. Only five studies included audit activity outside of the 

hospital setting166,168,180,183,184. These were all audits of clinic-based activities. 

Therefore no studies focussed specifically on audit activity in a community setting.  
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3.5.3 Results of individual sources of evidence 

 

Due to the considerable number of studies, this table is included in Appendix 3-3. 

 

 

3.6 Summary of evidence: Existing theories 

Only one study included in this review proposed theories relevant to the scope of 

enquiry. Alvarado et al.34 used data from 54 interviews with audit staff, Doctors and 

Nurses from five healthcare providers in England to identify circumstances that 

supported or constrained audits from resulting in quality improvement.  

They proposed a number of mechanisms that explain why different groups within 

healthcare organisations interact with national clinical audit feedback. These were 

categorised as reputation, professionalism, competition, incentives and 

professional development.  

The resultant programme theories were articulated as context, mechanism and 

outcome configurations and are summarised in Table 3-4. For ease of reference, 

these have been numbered 1-5.  
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Table 3-4: Overview of proposed theories from Alvarado et al.  

Context Mechanism 

Outcome In what 
circumstances 

For whom Audit resource Organisation response 

NHS Trusts operate 
in a context of 
competition, choice 
and funding initiatives 
designed to stimulate  

1. Trust Boards and their 
subcommittees that have 
oversight of clinical services 
across their organisation. 

Trust Boards are notified if 
a service is to appear as an 
outlier in the publicly 
available annual report. 

Reputation: 

Trust Board acts to preserve 
reputation. 

Data interrogation to 
establish cause of outlier 
status, may lead to more 
frequent monitoring of the 
service for assurance. 

quality improvement. 

 

 

 

 

 

 

Professional groups 

within Trusts have 

different improvement 

priorities, and power 
to support service 
changes. 

2. Clinicians who trust 
feedback is accurate as they 
upload data to the NCA 
supplier directly, but do not 
monitor routinely due to 
constraints on their time. 

The public report produced 
by NCA suppliers offers 
national benchmarks 
against which to compare 
service performance. 

Professionalism: Clinicians 
incorporate the NCA report 
into the service’s clinical 
governance processes, to 
assess service performance 
and where improvements can 
be made. 

Supplier feedback 
highlights if service is an 
outlier in comparison to 
peers. The clinical service 
makes changes to 
improve their performance 
if resources allow. 

3. Tertiary centres that 
compete with other 
organisations for patient 
referrals from district 
hospitals. 

The public report enables 
services to benchmark their 
performance against peer 
organisations in target-
based measures. 

Competition:  

The clinical service uses 
feedback to evidence 
competitive performance to 
feeder services. 

Feeder services may refer 
more patients. Clinical 
teams may act to improve 
performance to attract 
patient referrals. 

4. Clinical services resourced 
to collect accurate and timely 
data and to maintain local 
databases. 

Audit support staff 
customise feedback using 
local data i.e. without 
national comparators. 

Measures considered 
important for professionalism 
or to obtain incentives are 
integrated into monitoring 
processes. 

Clinical staff can quickly 
identify trends, introduce 
change to improve 
performance and monitor 
where resources allow. 

5. Junior doctors and nurses 
are expected to complete 
projects as part of their 
placement within the clinical 
service. 

NCAs (via supplier or local 
databases) offer data that 
can be used to address 
trainees’ research 
questions. 

Professional development: 
Trainees extract data for 
projects which provide learning 
about how it could potentially 
be improved. 

Knowledge/lessons from 
research projects might be 
used to inform service 
delivery. 



3.7 Summary of evidence: Contextual features 

Contextual features that influence the ability of audit to contribute to 
quality improvement 

 

 

Findings were grouped around two distinct points on the audit cycle. These are 

illustrated below in an adapted cycle (Figure 3-4). The green wedge represents 

features that influence how individuals engage with and participate in audit 

process. The purple wedge represents features that influence the use of feedback 

to inform quality improvement.  

 

 

 

Figure 3-4: Adapted audit cycle 

Findings are presented in a narrative form. Key extracts and study details are 

contained in Appendix 3-3. 
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3.7.1 Engagement 

Although those who are engaged are more likely to participate, engagement and 

participation are not synonymous. Individuals who are engaged may encounter 

barriers to participation and those who do participate, may be disengaged from the 

process (lacking interest). This review found three features that influenced an 

individual’s engagement with the audit process. Evidence of engagement included 

individuals being open to involvement in audit, being interested in audit activities 

or being motivated towards participation in audit. The three features were:  

 

i. Individual beliefs regarding the audit and its purpose  

ii. Perceptions of the credibility of the audit  

iii. Organisational culture  

 

Individual beliefs regarding the audit and its purpose  

A number of studies reported engagement in audit to be influenced by a belief that 

audit offered the prospect of improving patient care34,166,173. Stevenson et al. found 

teams that regarded audit as a “mechanism to help identify what needed to be 

changed” were more likely to engage with audit166. Engagement was reportedly 

motivated by potential outcomes such as “incentives, financial or accreditation” that 

may enhance patient care34. In contrast, Taylor et al. reported stroke clinicians who 

believed audit to be linked primarily with commissioning of services were 

apprehensive towards engagement13. When therapists perceived the audit 

purpose to be “monitoring of therapy time” this led to fears regarding data being 

used for commissioning of services13. 

Two studies reported a specific group of individuals engaged with audit for the 

purpose of career progression. Dunne et al. highlighted that clinical audit was a 

mandatory component of UK foundation medical training, therefore doctors were 

motivated to engage161. This was echoed by Bowie et al. who reported doctors 

were commonly engaged in audit, which was perceived to be for the purpose of 

career progression17.  
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Perceptions of the credibility of the audit  

Engagement with an audit was described as being influenced by its perceived 

credibility. This review identified two features that reportedly underpinned this 

perception. Firstly, the choice of indicators against which performance was 

measured and secondly an association with a reputable professional body.   

There was lack of agreement between studies regarding the types of measures 

that should be included in an audit. Wagner et al. reported teams were motivated 

to engage when measures were perceived as “meaningful to their practice and 

captured the full scope of their care”183. Clinical measures, for example reflecting 

an individual’s mood or physical ability were prioritised by healthcare professionals 

over non-clinical process measures such as waiting times. Sparring reported the 

inclusion of Patient Reported Outcome Measures (PROMs) and Patient Reported 

Experience Measures (PREMs) as facilitators for organisational engagement with 

audit. They described a “Paradigm shift towards value-based health care, which 

fits perfectly with the introduction of PROMs and PREMs.” 181 

In contrast, Manion et al. reported clinical staff to have preference for process 

measures as they were perceived as “more reliable … and easier to measure”163. 

Whereas Arvidsson suggested that audits focussing on predominantly these non-

clinical measures “may reduce professionals’ interest in audit”168. Despite this 

debate, there was agreement that for an audit to be credible, the standards against 

which it was measured should be informed by the best available evidence164,181. 

Endorsement by professional bodies was reported as a motivating factor for 

engagement with national clinical audit158,159. Taylor et al. proposed that an 

association with professional bodies conferred a perception of authority. This was 

reported as being “due to the credibility of the established professional societies 

and authoritative bodies associated with the reports”23.  

Organisational culture  

The culture of an organisation with regards to audit was described as a strong 

influence on individual engagement. Three features were identified as contributing 

to this culture. Firstly, the organisational support provided from management and 

those in leadership positions. Secondly, a shared understanding regarding the 

audit process amongst those involved. Finally, an individual embedded within the 

team with an interest in the audit.  
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Management support for audit was frequently reported as resulting in greater audit 

engagement within teams169,173,175,180,182,186. Sinuff et al. proposed that in addition 

to providing support, senior managers must also acknowledge audit feedback and 

recognise achievements if clinicians are to be engaged with audit182. In addition to 

support from management, the engagement of leaders at a variety of levels and 

across disciplines e.g. Nurses, Physicians and Administrators was described as a 

strong influence on the success of an audit182,185. Dixon-Woods et al. highlighted 

strategies used by leaders, such as promoting “collective responsibility” in order to 

engage teams with audit160. They described the legitimacy “breathed into” audit by 

effective leadership as critical to an organisation culture of audit engagement. This 

perceived legitimacy of audit within an organisation was identified by McVey et al. 

as motivating the engagement of healthcare professionals in audit33.  

A lack of clarity regarding the audit process within an organisation, was identified 

as negatively influencing engagement162,172,182.  Egholm et al. highlighted that when 

“roles and responsibilities for acting on data are unclear” this presented challenges 

to engagement172. Sinuff et al. reported that participants perceived the audit 

process to lack transparency and as a consequence clinicians felt disconnected 

from the process. This resulted in reports of staff being disenfranchised when their 

“opinions about the process were not sought nor were they informed of the 

process”182.  

The presence of an individual embedded within the team with an interest in the 

audit was highlighted as influencing their engagement. 173,181. These individuals 

were sometimes referred to as “audit champions”. Gude et al. defined champions 

as “one or two people responsible for implementing the intervention locally”177. 

Taylor et al. used the term “local clinical leader” to describe “someone influential 

who clinicians respect due to their clinical experience”13. However, challenges 

were highlighted in lone individuals being responsible for audits. For example, 

Dunne et al. found the most frequent reason for incomplete audits was the driver 

being an individual who “either completed their objective (presentation / 

publication) or moved hospital trusts”161.  
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3.7.2  Participation  

The predominant contextual feature described in the literature as influencing 

participation was resource availability. These fell into three broad categories: 

i. Time  

ii. Information technology 

iii. Expertise  

 

Time 

A lack of dedicated time for audit was reported as the main barrier to participation 

in a number of studies33,169,175,178, especially in the context of competing demands 

17,162,168,173,177. However, Bowie et al. suggested time pressures were often used as 

a “smokescreen….to hide a multitude of other reasons” for non-participation such 

as apathy, disinterest or challenging team dynamics17. This suggestion was not 

echoed in other studies in this review. Eldh et al. stated that the amount of time 

required to register data was a significant limitation of the Riksstroke registry. As a 

consequent they reported that “merely 65% of the Riksstroke respondents” 

considered the benefits of participation worth the resources required to do so174. In 

contrast, Langston et al. highlighted the simplicity and speed in which an audit 

could be completed in their study as a key reason for its success188. 

Dixon-Woods et al. highlighted that audit activities such as data entry were “rarely 

built into job specifications….and rarely an activity directly funded or resourced by 

organisations”160.  A lack of dedicated time to participate in audit was reported to 

“constrain its use as a tool for stimulating quality improvement”34. This was reported 

as a specific problem when attempting to implement change, where studies 

described a lack of capacity to act on feedback and bring about quality 

improvement17,157,159. A “failure to support and resource change” by an organisation 

was described as decreasing motivation for individual participation17,168. In 

situations where managers consistently failed to act on feedback, McVey et al. 

described clinicians as “questioning the value of audit participation”33. 

Inequalities were highlighted in the “varying opportunities to partake in audit” 

available to different staff groups17. The mandatory participation of junior doctors 

in audit as part of their training, was reported to underpin this inequality161. Bowie 

et al. highlighted the discrepancy between Doctors who “often have dedicated 

contractual time” for audit participation and nursing staff who reported “managerial 

pressure to focus solely on clinical work”17.  
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Information Technology (IT) 

Examples of IT challenges for audit participation were reported as duplicate 

administration due to the technical constraints of “incompatible IT systems” 181 and 

“challenges accessing supplier-held data”34. Dixon-Woods et al. suggested that 

“these mundane obstacles have a powerful impact on clinicians’ ability and 

willingness to complete data entry” and participate in clinical audit160.   

 

Expertise 

Studies described a lack of available expertise within organisations around both IT 

and data analysis. Consequently, a “lack of IT support” was reported as impacting 

the ability of individuals to participate in audit158,176,178. Specific activities that were 

described as being limited were the ability of individuals to submit data158 and to 

interpret audit feedback176,178.  
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3.7.3 Using audit data to inform quality improvement  

A number of features were identified as influencing the ability of audit data to inform 

quality improvement. These include: 

i. The perceived accuracy of the data submitted to the audit  

ii. The accessibility of feedback provided by the audit 

iii. The perceived utility of feedback provided by the audit 

 

The perceived accuracy of the data submitted to the audit 

Doubts regarding the accuracy of data submitted were reported to “hamper the 

feedback’s credibility” and inhibit acceptance of feedback by clinical teams177. A 

number of studies highlighted concerns regarding the perceived trustworthiness of 

data. Sources of mistrust included “inconsistent or inaccurate coding”165, a lack of 

“methodological consistency between practices” 13,184 and “low data quality”181. 

Dixon-Woods et al. suggested teams’ were at risk of being “misrepresented by 

poor quality data” if audit tasks were consistently delegated to non-clinical staff, 

who may lack the expertise to aggregate complex clinical information160.  

Taylor et al. found variation in the “interpretation of audit requirements” and a lack 

of uniformity in the reporting practices of inpatient stroke units in the UK. These 

inconsistencies were described as resulting in “rivalry and mistrust” between teams 

as well as in the audit tool itself13. Clinicians were mistrustful of feedback containing 

national data, suggesting other teams were “playing the numbers game” to 

enhance their performance in the report13. Participants in the study also questioned 

whether improvements reported by the audit reflected “real life improvements” or 

apparent improvements following changes to audit processes and systems.  

Feedback was perceived as less accurate if there was a significant delay in 

reporting182. A number of studies reported the timeliness of audit feedback 

influenced its ability to contribute to quality improvement34,163,165,182-184. For 

example, feedback was described as “unhelpful” when building business cases 

that required evidencing with recent information33. Similarly, Fredriksson et al. cited 

a “lagging data access” as a barrier to quality improvement for those 

commissioning services176. There was a lack of agreement between studies 

regarding the optimum frequency for audit cycles. Jolliffe et al. proposed fortnightly 

cycles of audit and feedback186. In contrast, Wagner et al. suggested six-month 

feedback cycles to be excessive and describing reports of “feedback fatigue” from 

clinicians184.  
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The accessibility of feedback provided by the audit 

For national clinical audits to result in quality improvement Phekoo et al. suggested 

findings must be accessible. This requires them to be “disseminated widely, not 

merely [in] annual reports”164. However, Egholm et al. reported that feedback 

commonly failed to reach frontline staff due to what they described as “complex 

delivery networks”172. Gould et al. proposed this failure to reach the individuals 

whose activities were being audited resulted in feedback being unable to effect 

change and contribute to quality improvement162.   

 

As well as being accessible to those delivering the activities being audited, it is 

important that those commissioning and providing services should access audit 

feedback. Botje et al. proposed that “quality” including audit data should feature as 

a regular item on all healthcare board meetings. They reported this action to be 

associated with the successful implementation of quality improvement initiatives 

as well as signalling the value placed on the audit170. McVey et al. suggested that 

hospital boards were more likely to engage in audits that were “mandated by NHS 

England” and for whom results were publicly available33. The publicly accessible 

nature of these results was described as motivating boards to engage with 

feedback in order to minimise risk to their reputation and avoid appearing as 

“negative outliers” in reports33. 

 

This review found the prospect of publicly accessible audit feedback to have a 

mixed reception, with reservations expressed by a number of authors. Dixon-

Woods et al. raised concerns regarding the potential for professionals to 

“weaponise data as a means of blaming and shaming”160. Whereas Taylor et al. 

described healthcare professionals as “motivated to improve, driven by a 

competitive spirit” when able to access national comparative data23. Competition 

between providers has been used as a strategy within the NHS to offer increased 

choice to patients. In this context, Alvarado et al. highlighted the role of publicly 

accessible feedback “to attract patient referrals” for financial benefit34. Despite the 

initial “negative media attention” attracted by poor audit performance, Freeman et 

al. described how the public reporting of results garnered greater senior 

management support and ultimately “helped drive considerable improvement”189.  
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Eldh et al. argued that making feedback available is ineffective if individuals are 

unable to interpret and operationalise it for quality improvement175. Clinicians were 

described by some as struggling to understand and interpret large volumes of 

data182,184. In contrast, Alvarado reported audit feedback to lack the level of detail 

that would enable clinicians to “pick out subtler changes” that could inform quality 

improvement34. These difficulties were not limited to clinical staff.  Asprang et al. 

reported “professionals and senior managers struggled to understand the content” 

of reports169.  

The format in which feedback was provided was described as influencing 

accessibility. For example, Wagner et al. described participants struggling to 

navigate data on an online platform, impairing their ability to access or share audit 

findings184. A lack of technical ability was reported to limit the accessibility and utility 

of data for both clinicians and senior managers176. However, Asprang et al. argued 

that responsibility lies with the audit provider to generate feedback that is 

understandable for its intended audience. They suggested that the use of “words 

and concepts that professionals are able to understand could facilitate 

understanding and organizational change.”169 There was agreement within the 

studies that feedback reports from an audit should be easy to access, visualise 

and interpret if they are to contribute to quality improvement168,177,182,184. 

 

The perceived utility of feedback provided by the audit 

Cornish et al. suggested that clinical teams are motivated to participate in audits if 

they perceive feedback as useful158. However, Bodansky et al. advised caution in 

assuming that feedback automatically leads to quality improvement. The provision 

of feedback alone was proposed as insufficient to change clinical practice. Instead, 

they proposed that feedback offered with “consideration of the principles of 

behaviour change” may enhance quality outcomes156.  

Studies in this review identified a variety of ways in which audit data was used to 

inform quality improvement. These included comparison with national averages, 

exploring “trends over time”158 and benchmarking against other services157,179. 

Mannion reported that the inclusion of process measures in feedback was 

preferable to outcome measures. Process measures were described as supporting 

the identification of “specific actions needed to improve the quality of care” and 

therefore perceived as more actionable163. 
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Taylor et al. proposed comparison against evidence-based standards stimulated 

quality improvement by enabling “teams to identify areas for improvement”23. 

However, some suggested comparison had the potential to lead “hospitals to 

become complacent” if they discovered other services were performing equally 

poorly155,167. Sykes et al. described participants questioning the value of using audit 

for benchmarking, other than drawing the attention of the hospital board167. “If 

you’re somewhere near the bottom then they want something done about it, it’s a 

useful lever” 

A number of strategic uses for audit data were identified. These included providing 

“evidence for service planning and for making business cases” or “leverage or 

ammunition” in making a case to management for additional 

resources23,33,157,163,167. 
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3.8 Discussion  

This scoping review explored the contextual features influencing the contribution 

of externally initiated, MDT clinical audits to quality improvement. Findings are 

consistent with previous reviews that explored the use of clinical audit more 

broadly, that audit generally contributes to quality improvement but is dependent 

on specific contextual features19,145,190,191. This review identified a number of 

contextual features that are particularly influential for audits that are both MDT and 

externally initiated. These focus on the challenges of engaging multiple disciplines 

and the utility of the data generated. 

An individual’s beliefs regarding the purpose of audit are acknowledged as 

influencing their engagement145. However this can be challenging for MDT audits, 

due to their reliance on contributions from multiple professionals with diverse 

priorities and beliefs regarding the purpose of the audit17,161. Consequently,  a 

shared understanding of audit is essential, including clear roles and responsibilities 

regarding the process172. For MDT audits, this can be difficult due to the size of 

teams and range of disciplines involved. This may explain the crucial role played 

by champions in using MDT audits for quality improvement173,177,181. The 

importance of champions in wider quality improvement is well established16,192. 

This role varies depending on the intervention being “championed”, examples 

include knowledge brokers, role models or organisational boundary spanners193.  

The availability of resources has been identified by this review as a key feature 

influencing participation in MDT audit. Resources predominantly included time but 

also analytical expertise. Without dedicated audit staff, clinicians were often tasked 

with data collection175. Dowding et al. have argued that this burden of data 

collection in national clinical audits must be addressed if healthcare professionals 

are to be released to provide frontline care194. In the UK, the NHS has faced 

criticism for a lack of analytical expertise leading to limited capacity for analysis 

and monitoring of data quality195. The influences of these features on participation 

are well documented in the broader audit literature and are not unique to externally 

initiated MDT audits24,196,197. 

This review is in agreement with the wider literature, in that data must be accurate 

if it is to be perceived as trustworthy196. Two contextual features were identified 

that were specifically pertinent to data from externally initiated MDT audits. These 

are the measures collected by the audit, and the way in which findings are reported.  
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Debate was evident in the studies included in this review regarding the choice of 

measures that should be included in clinical audit163,168,181,183. By their nature, MDT 

audits may collect an array of metrics, detailing the contribution and outcomes of 

a variety of healthcare disciplines198. Consequently, there is the potential to 

generate large volumes of feedback. This can obscure key findings and reduce the 

effectiveness of audit in contributing to quality improvement199. Hysong et al. call 

for a taming of the “proliferation” of clinical measures, warning that there is a risk 

of “spending more time documenting care than providing it”200. Instead they 

propose clinicians should be engaged in using a “small, meaningful and motivating 

set of indicators” appropriate to the situation200. MDT audits therefore need to 

identify what these small, meaningful and evidence-based measures should be.  

This may be an opportunity for MDT audits to consider PROMs as a patient centred 

measure of MDT interventions. There is increasing interest in using PROMs 

clinically within healthcare201. In the UK, HQIP have recommended the inclusion of 

PROMs in any national clinical audits commissioned or recommissioned after 

2022199. However, Devlin and Appleby caution that the development of PROMs 

requires robust evaluation to ensure measures reflect factors associated with the 

intervention under scrutiny202. Regardless of the choice of measure used in quality 

improvement, metrics must be perceived as credible by participants whilst not 

being “too irksome or burdensome to collect”203. This review has highlighted that 

striking this balance may be challenging for MDT audits.  

Meyer et al. argue that ultimately measures must be selected to meet the needs of 

the end-user203. However this review suggests pinpointing these individuals may 

be complex for MDT audits. Findings highlight externally initiated, MDT audits are 

used for quality improvement at a variety of levels such as individual, team and 

organisation. Alvarado proposed five theories including a range of stakeholder 

groups all of whom could be perceived as “end-users”, from trust boards to a 

variety of clinical staff34. Therefore “end-users” may vary depending on the context 

in which the audit is completed, and this should inform the choice of measures 

used.  
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Findings from externally initiated audits are commonly reported publicly via the 

professional body or organisation commissioned to provide them. The perceived 

authority offered by these organisations was described as galvanising MDTs 

around a shared goal159. Alvarado et al.34 proposed that the making of audit 

feedback publicly available may trigger quality improvement via two routes (see 

Table 3-4). Firstly, a desire to maintain an organisation’s reputation (Theory 1). 

This concurs with the wider literature where the public reporting of results has been 

described as stimulating  leadership interest in audit for the purposes of managing 

reputation196,204,205. The second route proposed by Alvarado et al. suggested 

performance was enhanced in the face of competition (Theory 3). This suggestion 

is contested in the literature, with critics describing competition as wasteful and a 

“diversion of energies” that has the potential to widen the gap in care inequality206. 

In contrast, proponents argue that in the hospital setting, increased competition 

leads to improved healthcare performance in terms of quality, staff satisfaction and 

productivity207.  

This review has highlighted specific contextual features of externally initiated MDT 

audits that may influence their ability to contribute to quality improvement. These 

findings will be used in the following section (3.8) to generate CPTs as per the RE 

evaluation cycle illustrated in Figure 3-1.  
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3.8.1 Strengths and limitations  

This scoping review was conducted systematically using a recognised 

methodology151. As part of an examined PhD study undertaken primarily by a single 

individual, attempts to increase rigour by the involvement of a second reviewer are 

described in Section 3.4.4. Support was sought from an information specialist in 

the form of a medical librarian in the formulation of a search strategy. However, it 

is important to acknowledge potential weaknesses in the search strategy. For 

example excluding single-discipline audits that otherwise met the inclusion criteria, 

may have disregarded potentially useful insights. In addition, resource limitations 

may have resulted in the omission of significant non-English publications.  

Interestingly, despite the Institute for Healthcare improvement being based in the 

USA, relatively few studies included in this review originated from America. One 

reason for this may be their lack of universal healthcare provision, which 

necessitates individuals to purchase healthcare interventions via private insurance 

or directly “out-of-pocket”. This may reduce the prevalence of multidisciplinary 

models of service delivery, as care must be accountable for example, a specific 

number of physiotherapy sessions. In contrast, universal healthcare which is 

available in the majority of developed countries outside the USA, enables the 

upfront investment in more complex and less prescriptive systems such as 

multidisciplinary teams that can flex in response to patient need.  

As with all studies, the potential influence of the researcher must be considered. 

There was a risk that the conceptualisation of audit may differ between individuals. 

Steps taken to minimise this risk include the clear articulation of definitions, 

discussion with collaborators and the involvement of a medical librarian and a 

second reviewer.  

3.8.2 Conclusion 

Clinical audits are a recognised tool for quality improvement in health care. This 

review identified a number of contextual features that influence the ability of 

externally initiated MDT audits to contribute to quality improvement. In addition, a 

gap in the evidence regarding MDT audit in the community setting has been 

identified. The following section describes the first step in exploring how these 

findings translate into the community setting. Section 3.9 details how the findings 

of this scoping review have been used to develop CPTs with which to investigate 

the role of SSNAP in driving quality improvement in community stroke care.  
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3.9 Generating candidate programme theories  

Realist guidance proposes the starting point for an evaluation is to develop initial 

rough programme theories or CPTs133. These theories are described by Geoff 

Wong as an “educated guess”208. They can be informed by both immersion in the 

literature and engagement with experts in the field133. In this study, findings from 

the scoping review were used to generate CPTs in three overlapping phases.  

i. Discussion with clinical collaborators 

ii. Creative brainstorming   

iii. Sense-checking and refinement  
 

3.9.1 Discussion with clinical collaborators 

Findings of the scoping review were presented and discussed with clinical 

collaborators (KB, CL and RS). Although contextual features were the focus of the 

review, where associated mechanisms or outcomes were proposed or alluded to 

within the literature, these were also discussed. The purpose of this phase was to: 
 

• Highlight features perceived as relevant to stroke care in the community and 

contextualise to this setting. 

• Focus the study and prioritise findings to take forwards. 

• Use findings to tentatively explore potential context, mechanism and outcome 

configurations relevant to stroke care in the community. 

Collaborators were asked to prioritise findings to take forwards based on their: 

• Perceived relevance to stroke care in the community. 

• Perceived value to their services of further exploration. 

• Congruence with collaborators clinical experiences of SSNAP in the 

community. 

 

The following tables contain summaries of the contextual features, potential 

mechanisms and outcomes from the literature, that collaborators prioritised to 

take forwards for further exploration. Table 3-5 includes features related to 

engagement and participation in clinical audit, whereas Table 3-6 includes those 

related to using audit feedback for quality improvement. A summary of 

collaborator discussions and personal reflections on these discussions are 

included in both tables. 



Table 3-5: Contextual features, potential mechanism and outcomes (Engage)  

A. Engagement and participation  

Potential contextual features Potential mechanisms Potential Outcomes 

C
o
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p
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n
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re

 

A culture that suggests audit is a worthwhile activity – based on 
perceived benefits such as improved patient care 33,34,160,166,173 and 
past experiences 17,33,168 

Management support169,173,175,180,182,186 

A perception that audit is a legitimate activity 33,160 

Information available about the audit162,182 

Clarity regarding individual roles in the audit162,172,182 

Resource availability: time 17,33,158,160,162,168,169,173-175,177,178, IT158,178 
and data analyst158,176,178 

Understand audit purpose and 
process162,172 

Insightful regarding role within 
audit162,172 

Perceive relative benefit of audit 184 

Engagement including attitudes and 
interest17,33,34,160,166,173,186 
 
Participation in audit activities 
including data collection 
17,33,158,160,162,168,169,172,174,175,177,178,182 

C
o

ll
a
b

o
ra

to
r 

d
is

c
u

s
s

io
n

  
 

What is a culture? Is everyone talking about the same thing? 

Who decides what is “sufficient time”? Perceptions may vary. 

Accessing analytical expertise is unlikely in community setting. 

Resources in community: laptops can be a significant challenge.  

Despite champions being a strong theme within findings, it was felt 
to be a “known-known” and common sense. Therefore further 
exploration was deemed to lack value. 

Credibility: both the measures used, and the provider reputation 
were felt to influence trust in feedback rather than engagement. 
Therefore included in following table. 

Competition not perceived as relevant to community stroke at the 
current time. 

Information may be available and 
individuals aware, but still choose not 
to engage or participate.  

Suggestions: 
Confidence in completing audit 
activities varies.  

Is audit perceived as legitimate 
activity? Sitting at a computer can be 
seen as not contributing to 
rehabilitation. 

Are there competing demands? 

How is audit prioritised against other 
activities?  

Is audit perceived as important? 

There is definitely something 
underneath participation at the level 
of engagement, some people just 
don’t “get on board” despite huge 
amounts of effort and available 
resources. Collaborators clearly 
frustrated by this and feel there is 
value in understanding the 
underlying causes.   
 
 

Completing tasks or having 
complete data sets was felt to be a 
concrete and observable outcome 
for participation. 
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Culture was difficult for collaborators to conceptualise, quite broad 
and manifests at different levels. 

Culture may need describing with a proxy e.g. positive role models / 
talked about in a positive manner perceptible to an individual. 

There won’t be a standard answer for sufficient time or training, it 
may be individual perception rather than an absolute. 

A perception from some that there is enough time and resources, 
but this isn’t sufficient to tip the balance. Is there another contextual 
feature that prevents / or is required, or is a combination required? 

Collaborators clearly felt that despite 
a conducive context and sufficient 
resources, some individuals choose 
not to engage or participate in audit. 

There appears to be a tipping point in 
terms of competing demands, that 
audit is de-prioritised.   

How to measure engagement?  

 

It definitely warrants separate 
exploration to participation as it 
influences part of causal chain.  
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Table 3-6: Contextual features, potential mechanisms and outcomes (Data) 

B. Use of audit data 

Potential contextual feature Potential mechanism Potential outcome 

C
o

m
p

o
n

e
n

ts
 f

ro
m

 
li
te

ra
tu

re
 

Perceived accuracy of data submitted13,160,165,177,181,183   

Meaningful measures168,181,183 

Reputation of audit provider23,33,158,159  

Timeliness of feedback33,34,163,165,176,182-184  

Capacity to act on feedback17,157,159 

Perceptions of the audit report as 
trustworthy13,158 

Using audit feedback reports to 
make comparisons between 
services13,23,33,34,157,158,165,166,179,184,189   

Using audit feedback reports to 
support in planning service 
development23,33,34,157,163,167 

Audit feedback informs quality 
improvement13,23,33,34,158,165,166,179,184,189 
   

C
o

ll
a
b

o
ra

to
r 

d
is

c
u

s
s

io
n

 
 

What does accurate look like? Is it about patients or services?  

Concerns about different interpretations of “rules” as 
community teams were perceived to vary greatly. 

No one confident in the mRS as a meaningful measure, 
therefore difficult to motivate teams to collect. 

SSNAP was perceived as reputable and credible. 

Six-monthly reporting in community gives a perception of it 
being less informative as it’s less timely. 

Capacity to act on feedback limited by lack of dedicated time 
for quality improvement in the community. 

Post-acute SSNAP reports perceived as easy to “get hold of” 
but differing opinions regarding how easy they are to interpret.  

Suggestions for what prompts or 
inhibits use of data for quality 
improvement: 

Trustworthiness was discussed at 
length, gaming by “other teams” a 
common theme. 

Trust in feedback strongly 
associated with doubts over the 
accuracy of their own data and other 
teams. 

Motivated by the message contained 
in the data (only if they are confident 
its accurate). 

How do you distinguish between 
successful and unsuccessful attempts 
to use data for quality improvement 
that are unrelated to the audit e.g. lack 
of finance within an organisation? 

P
e

rs
o

n
a

l 
re

fl
e

c
ti

o
n

 

A variety of reasons contribute to a perception of data being 
perceived as inaccurate: measures used, lack of timeliness, 
methodological differences between teams in data collection. 

Perceptions of data accuracy 
influence both confidence and 
motivation to act on or use data. 

How to identify unsuccessful attempts 
at quality improvement and identify 
causes? 
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3.9.2 Creative brainstorming 

Creative brainstorming describes the process by which insights from the literature, 

engagement with collaborators and personal reflections are synthesised in order 

to generate tentative CPTs. Despite engagement in realist communities such as 

the Nottingham Realists and immersion in the realist literature, the need for 

additional training to support this process was identified. This was undertaken via 

the Centre for Advancement in Realist Evaluation and Synthesis (CARES). The 

four-day interactive workshop titled “Constructing Excellent Initial Programme 

Theories” was completed under the tutelage of Justin Jagosh209-212. Tables 3-5 and 

3-6 were used as a starting point from which to explore potential CPTs. The 

following paragraphs detail the considerations made as part of this iterative 

process of refinement, examples are provided. Each consideration systematically 

adds an additional layer of refinement to the articulation of the programme theory. 

 

Intrinsic dimensions 

Causation 

As described in Chapter 2, realist research is underpinned by generative causal 

theory. This can be expressed as an “if….then” statement proposing how a specific 

context may trigger an associated mechanism210.  Clinical collaborators (KB, CL 

and RS) made suggestions as to how the potential contextual features presented 

in table 3-5 and 3-6 could be adapted to be more applicable to the setting of 

community stroke care. In addition, they provided feedback regarding the potential 

associations between these contextual features and the potential mechanisms. 

Mechanisms were less well described in the literature. Collaborators discussed any 

mechanisms identified, as well as proposing alternative suggestions for 

exploration. For example, in the literature a perception of trustworthiness was 

proposed to increase the likelihood of audit reports being used for quality 

improvement. However, collaborators felt that trustworthiness was dependent on 

several features of the report that may motivate its use. This generated a number 

of preliminary “if …then” statements describing a variety of proposed mechanisms.  
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Granulation  

Theories must be sufficiently detailed to enable the researcher to attribute causality 

to specific components210. In the example given above, collaborators felt  

“trustworthiness” could be influenced by a number of contextual features such as 

the measures used in the audit, or the perceived accuracy of data submitted. These 

were therefore proposed as separate “if…then” statements, providing a more 

granular and detailed account for exploration.   

 

Articulation 

Theories must be articulated explicitly to avoid ambiguity over causal claims and 

allow for robust testing of theories210. For example when discussing how resource 

availability influenced participation, laptops were identified as a resource specific 

to the community setting. Therefore rather than “access to IT” as proposed in the 

literature, laptops were specifically named as a resource. The articulation of “if 

…then” statements were discussed with a variety of collaborators, not just clinical, 

to ensure clarity. 

 

Clustering  

During collaborator discussions it was tempting to add additional elements into 

“if…then” statements, specifically contextual features. For example when 

describing feedback reports, collaborators proposed a variety of contextual 

features that may stimulate their use such as their presentation, timeliness and 

perceived accuracy. This resulted in clusters of features describing a number of 

aspects of the context. In reality, these may have distinct mechanisms by which 

they contribute to the outcome. Therefore, these “clusters” required teasing out into 

single strands of “if…then” statements to identify a single facet of causation for 

exploration210. 
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Extrinsic dimensions 

Rivalry and opposition 

Rivalry describes two theories with similar contexts and outcomes but different 

mechanisms. Rivalry can expose which elements of a context are important and is 

therefore a useful process for early programme theory development211. For 

example:  

“If stakeholders can access information about the audit (purpose and process) and 

their roles are clearly articulated, then they will be empowered to use this 

information to participate in the audit and audit tasks will be completed”. 

 

Rival: 

 “If stakeholders can access information about the audit (purpose and process) and 

their roles are clearly articulated, then they feel they have no choice and they 

are obliged to participate in the audit and audit tasks will be completed”. 

 

Oppositional theories are those where the presence or absence of a mechanism 

leads to different outcomes211. For example:  

 

“If individuals perceive audit to be a worthwhile activity and have busy caseloads, 

then they choose to prioritise audit activity against the competing demands on 

their time and audit activities are completed”. 

 

Opposing theory: 

“If individuals perceive audit to be a worthwhile activity and have busy caseloads, 

then they choose not to prioritise audit activity against the competing demands 

on their time and audit activities aren’t completed”. 

 

Both rivalry and opposition allow the side-by-side comparison of theories. This 

exposes a deeper reality and increases objectivity by minimising attachment to 

singular theories211. Both approaches were used in this study to generate CPTs. 

This exercise increased the number of “if…then” statements but enabled the 

consideration of broader perspectives of causality. 
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Organisation 

To support conceptualisation and enhance the clarity of causality, theories can be 

organised in different ways such as around an appropriate middle range theory or 

implementation chain212. CPTs in this study were organised using the adapted 

framework for audit illustrated in Figure 3-4.  

 

Consolidation 

Due to the large number of theories, on closer scrutiny many had overlapping 

claims or were stating the same claim. Those theories that overlapped or alluded 

to similar causal claims were consolidated, i.e. combined where possible to reduce 

the number of “if…then” statements. Care was taken not to remove important or 

unique articulations of causal claims209.  

 

Prioritisation 

This process generated a large number of potential CPTs in the form of “if…then” 

statements, with varying articulations, level of granulation and degrees of 

clustering. Examples of these statements are included in Appendix 3-4. Two 

collaborators (RS and CL) were involved in discussions regarding the final 

prioritisation of five CPTs to take forwards. Decisions were made based on the 

perceived value to community stroke care, of further exploration. 

It was challenging not to take more CPTs forwards at this point, as there were 

several that warranted further exploration. However, the decision-making process 

has been clearly detailed. Jagosh suggests this process develops “theoretical 

sensitivity” for the researcher, that may be useful in the later stages of the RE 

cycle209. 

 

 

 

 

 

 



94 
 

3.9.3 Sense-checking and refinement  

Five CPTs were presented to PhD supervisors and collaborators with expertise in 

audit and realist methodology (MJ, NC, SL, RF, ED and JH), for feedback and 

sense checking (see Appendix 3-5). 

Although positive, feedback highlighted concerns that five theories may be too 

many to explore in depth within a PhD. The merits of attempting to include all five 

theories, in comparison to more detailed investigation of fewer were debated. 

Theories one to four were felt to be strongly interrelated as part of an explanatory 

causal chain. Minor changes were made to simplify the wording of theories.  The 

fifth theory proposed that if stakeholders had the skills to scrutinise data, they 

would be more confident using it for quality improvement. It was agreed that as this 

had some potential crossover with other theories it should be omitted at this stage.  

There was much discussion regarding the value in proposing theories that could 

be perceived as “common sense”. However, there are two important reasons for 

exploring these “known-knowns”.  Firstly in an era of evidence-based medicine, if 

understanding remains tacit and is not published in peer-reviewed literature, it fails 

to provide leverage for clinical or strategic change213. Secondly in realist research, 

CPTs are not required to be comprehensive208.  Neither should they be so tightly 

focussed that they are unable to benefit from further scrutiny. Instead, they are a 

starting point for exploration, a “cross on the ground” through which to dig deeper. 

The Realist researcher must be open to exploring what lies beneath. Excavation 

may point to different configurations of context, mechanism and outcome as well 

as revealing more granular details at different contextual levels such as individual, 

team or organisational. This process resulted in four CPTs articulated as “if…then” 

statements detailed in Table 3-7.  
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Table 3-7: Four CPTs, articulated as “If…then” statements 

Context Mechanism Outcome 

1. Individual perception of audit influences motivation to engage 

If individuals perceive audit 
to be a worthwhile activity 

Then they are motivated by the 
potential benefits 

Individuals will engage with the 
audit and access resources  

 

2. If information regarding the audit is available, individuals are empowered to participate 

If the purpose and process 
of audit is explained and 
roles articulated  

Then individuals have insight into 
what is expected of them and are 
empowered to participate 

Individuals will complete the audit 
tasks appropriate for their role 

 

3. If stakeholders have resources to support participation, data will be inputted completely  

If resources such as 
laptops are available to 
complete audit activities  

Then individuals are enabled by 
the resources and motivated by  
the perceived value placed on    
the audit by their organisation 

Data inputted will be complete 

 

4. If data is perceived as accurate then it will be used to inform quality improvement 

If data contained in 
feedback report is 
perceived as accurate  

Then the report will be perceived 
as trustworthy, and individuals will 
have the confidence to act upon it 

Audit feedback is used to inform 
quality improvement 

 

 

3.10  Chapter summary  

This chapter has outlined stage one of the RE cycle. A scoping review exploring 

contextual features that influence the contribution of externally initiated, MDT 

clinical audits to quality improvement has been detailed and findings presented. 

Using findings from this review, clinical collaborators contributed to the 

development, contextualisation and prioritisation of broad CPTs to the setting of 

community stroke care. With the support of collaborators with expertise in audit 

and realist methods these were further refined, and four theories selected to take 

forwards. These theories seek to explore contribution of SSNAP to quality 

improvement in community stroke care.  

The CPTs generated in this chapter are explored and refined using an online 

survey, detailed in the following chapter.  
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4 Investigating stakeholder experiences of SSNAP 

Using a mixed-method online survey to develop Initial Programme Theories 

(IPTs). 

  

4.1 Introduction 

The role and impact of national audit on quality improvement in the community 

setting have yet to be established. The previous chapter has highlighted a gap in 

the literature regarding MDT audits conducted in the community. However, a 

number of contextual features were identified that influenced the ability of 

externally initiated MDT audits, such as SSNAP, to contribute to quality 

improvement in other healthcare settings. These included the perceived benefits 

of participating in an audit, the availability of information and resources to support 

participation and confidence in the accuracy of the data submitted to the audit. The 

influence of these features on the ability of SSNAP to contribute to quality 

improvement in the community setting warrant further exploration.  

The four CPTs generated and described in Chapter 3 were used as a framework 

with which to explore the influences of these contextual features on stakeholder 

experiences of SSNAP in the community. 

 

4.1.1 Aim     . 

The aim of this chapter was to gain an understanding of the following question: 

What are stakeholders’ experiences of using SSNAP                                      

in the community setting? 

4.1.2 Objectives 

1. To investigate stakeholder experiences of engagement with SSNAP.   

2. To investigate stakeholder experiences of participating in SSNAP.  

3. To investigate stakeholder experiences of using SSNAP feedback for quality 

improvement.   

4. To use findings to refine CPTs and develop IPTs for testing in the next chapter.   
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For the purpose of this study, stakeholders were defined as anyone working in, 

leading or commissioning a community stroke rehabilitation service that 

contributed to SSNAP. The activities undertaken by stakeholders may vary based 

on their role, for example Administrators and Rehabilitation Support Workers are 

more likely to be involved in data collection, whereas Managers and 

Commissioners are more likely to use audit feedback to inform service planning. 

This may vary between teams.  

 

4.2 Methods 

4.2.1 Methodological framework  

This study adopted a realist approach, appropriate for the evaluation of complex 

interventions such as audit 16,120 and was informed by established quality criteria138. 

RE seeks to develop, refine and test programme theories that explain “what works, 

for whom, under what circumstances and how?”138. Programme theories consist of 

context, mechanism and outcome (CMO) configurations. These form a hypothesis 

regarding how a specific contextual feature, or combinations of features may 

influence the outcomes of interest, via an underlying mechanism120. Definitions are 

provided in Chapter 2. In this study the contextual features and mechanisms that 

influenced stakeholder experiences of using SSNAP in the community setting were 

explored. This included factors that shaped their engagement, participation and 

use of audit feedback for quality improvement. 

CPTs were informed by a scoping review of the literature described in Chapter 3, 

these are detailed in Table 3-7. Although studies identified by the review were 

predominantly hospital or clinic based, findings provided a platform from which to 

explore the community context. These were prioritised and nuanced to the setting 

of community stroke rehabilitation through collaborator discussions. This process 

formed stage one of the realist evaluation cycle, as illustrated in blue in Figure 4-

1.  
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Figure 4-1: The Realist Evaluation Cycle 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This chapter describes the use of a mixed-methods online survey for the first cycle 

of stages 2-5 of the realist evaluation cycle as illustrated in green in Figure 4-1. 

Consistent with realist approaches, this phase of study used a mixed-method, 

explanatory design to explore theories in greater depth214. An online survey was 

chosen to access a national sample of stakeholders. This captured the 

perspectives of a broad range of individuals in different roles, regarding their 

experiences of the audit. The anonymous nature of online surveys provided 

opportunities for candid feedback, uninhibited by the presence of a researcher.  
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Prior to 2017 the use of surveys in RE was relatively unheard of.  A mapping review 

by Renmans and Pleguezuelo published in 2023 identified a number of more 

recent studies where surveys had been used as part of RE.132 In the majority of 

studies, surveys took the form of validated tools for the purpose of categorising 

contextual features215, identifying outcomes216 or describing beliefs that may point 

to underlying mechanisms217 . Studies collected predominantly quantitative data 

which was analysed statistically. Debate exists regarding the manner by, and 

extent to which, surveys may inform the development of programme theory218. 

However, Renmans and Pleguezuelo propose that innovative methods are 

required for RE, including the development of realist surveys in order to strengthen 

RE practice and outcomes132.  

 

This survey collected both quantitative data regarding context and outcomes as 

well as qualitative free text opportunities for elucidation or expansion. The Good 

Reporting of a Mixed Methods Study (GRAMMS) Framework was adhered to219. 

Firstly, the entire quantitative results and qualitative findings are detailed 

separately. Narrative integration occurred subsequently at the interpretation and 

reporting level. For each CPT in turn, the relevant quantitative results are 

presented, followed by the qualitative findings that expand or illuminate further220. 

The intention of this mixed methods approach was to generate a more complete 

understanding than would be possible from quantitative or qualitative findings 

alone221. 

 

As described in Chapter 2, collaborator engagement is fundamental to RE123,144.  

Collaborator meetings were completed virtually, either individually or in groups of 

two or three, their contributions are detailed at the relevant point in the chapter. 

Ethical approval for this study was granted by the University of Nottingham Faculty 

of Medicine and Health Sciences Research Ethics Committee (FMHS 387-1021) 

(see Appendix 4-1). All data were collected, and all methods carried out in 

accordance with relevant guidelines and regulations. Informed consent was 

obtained from all participants prior to completing the survey. 
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4.2.2 Survey design 

The survey was developed in three stages, firstly the content of items, secondly 

the logic of the tool and finally piloting and refinement. This resulted in 18 survey 

items which are summarised in Table 4-2. The survey was designed and reported 

in line with the Checklist for Reporting Results of Internet E-Surveys 

(CHERRIES)222 (see Appendix 4-2). 

 

1. Content development 

Attempts were made to articulate components of the proposed context, mechanism 

and outcome for each CPT as survey items. In survey research, it is recommended 

that measurements and questions be informed by those whose social world is the 

subject of investigation223. Therefore, feedback from collaborators (RS, CL, KB and 

JH) informed the choice of language, format and underpinning conceptualisation 

of each item. Through discussion with collaborators it was agreed that not all 

components of programme theory could be explored fully using survey 

methodology. Mechanisms were more challenging to articulate, as they often 

explore behaviours which are difficult to quantify. This is where free text options 

were used, for example asking for details regarding participation or barriers to 

participation. An example is included in the Table 4-1 below. This resulted in 18 

survey items (see Table 4-2). 

Table 4-1: Example of context, mechanism and outcome articulation 

CMO Configuration Articulated as survey item 

Context 

The purpose and process of audit is 

explained, and roles / expectations 

articulated 

- I understand the purpose of the audit 

- I understand what my role is in the audit 

- I understand the activities I need to complete 

- I understand how to complete the required activities 

(5-point Likert response options)  

Mechanism 

Individuals are empowered to 

participate by having an 

understanding of audit and insight 

into what is expected  

If you are unable to fully complete the audit tasks 

required for your role, please explain why  

(*Free text response) 

Outcome 

Stakeholders will complete audit 

tasks appropriate for their role 

Indicate from list which audit activities you undertake 

(Options include “other”) 

Are you able to fully complete audit activities required 

for your role?   (Yes or no response options) 
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Where possible, existing literature such as research findings or guideline 

documents provided a structure from which to develop survey items. For example, 

Item-4 explores individual understanding of the audit process. This specific item 

comprises ten statements, proposed by HQIP to conceptualise the four stages of 

the audit process15. Item-6 explores the audit activities undertaken as part of a 

participant’s role. Based on the activities identified in the ten HQIP statements, 

these were adapted to the context of post-acute stroke care and expanded by 

collaborator feedback.  

Work by Taylor et al. used surveys to explore how outputs from national clinical 

audits are utilised and findings from this study were used to inform several items23. 

For example, the study identified a lack of resources as a barrier to participation. 

With feedback from collaborators, “resource” was sub-divided into three distinct 

components for exploration in Item-7: training, equipment and time. Taylor et al. 

also highlighted a number of purposes that audit findings were used for23. These 

were supplemented with additional purposes identified in the wider literature before 

being adapted to the context of post-acute stroke care and divided into what 

collaborators perceived to be passive and active uses. Item-15 explores what the 

collaborators described as passive uses, namely comparison and benchmarking, 

and Item-16 explores the active use of data in planning service development.   

 

2. Logic and format development 

Following discussion with collaborators (MJ, NC, SL and RF), all items in the 

survey were mandated, meaning that participants would be unable to progress to 

the next item without providing a response. It was agreed that the risk of a lower 

response rate was outweighed by the benefits of complete datasets. In addition, 

consideration was given to the advantages and disadvantages of using survey 

items specific to respondent’s role. Although possible using internal survey logic, 

this would potentially result in a fragmented dataset, with some items having few 

responses. Instead, consideration was given to the wording of each item, in order 

for it to applicable and understandable by all stakeholders.  A combination of 

categorical, free text, yes / no and five-point Likert scale response formats were 

utilised. Choices were informed by both the existing literature as detailed and 

conversations with collaborators.  
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Categorical items were used to provide context, such as the ISDN a participant 

worked in. Categories were also used to establish the roles of participants, the 

audit activities undertaken by them and how feedback reports were shared and 

utilised within their organisation. Free text options were specifically included for 

participants to expand upon yes / no answers, provide greater detail and offer 

examples if appropriate. Free text boxes were triggered in response to participants 

selecting “other” from a list of categories. For example, Item-10 prompts 

participants to select resources that they use to support audit activity, if they select 

“other” then they are prompted to offer details. Likert scales were utilised to explore 

participant perceptions of the audit, establishing their agreement with a number of 

statements. Five categories of “agree completely, agree partially, neither agree or 

disagree, disagree partially and disagree completely” were used. The use of 

named categories such as these has been found to provide acceptable levels of 

reliability and be user-friendly224. 

 

3. Piloting and refinement 

The survey was piloted, using different audiences for specific purposes. Family 

and friends provided feedback regarding the logic, coherence and functional utility 

of the tool. Clinical colleagues and collaborators with audit experience (RF, MJ, 

NC, JH and RS) provided feedback on the clarity and technical content.  

Initially there were thirty-seven items in the survey and most of the early feedback 

related to the length and perceived repetition of items. Therefore, consideration 

was given to the organisation, clustering and amalgamation of items to aid clarity. 

Much of this was achieved by grouping associated items together and increasing 

the use of Likert scales. This also satisfied clinical colleagues who felt items 

required a greater number of responses options than yes or no alone. Other 

changes made in response to feedback included the wording of items and the use 

of examples to aid clarity. The National Institute for Health and Care Research 

(NIHR) proposes that public involvement underpins research excellence225. 

Therefore, the engagement of the Nottingham Stroke Research Partnership Group 

(NSRPG) was sought from the outset. Feedback from early engagement informed 

the wording of a number of survey items, reducing the perceived use of jargon. 
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Table 4-2: Summary of survey items (*free text opportunity) 

Item Topic Response option 

2 Role 
Categorical  

(Single response option) 

3 ISDN (region) 
Categorical  

(Single response option) 

4 Understanding of audit process (10 sub-items) 5-point Likert scales 

5 Understanding of role (4 sub-items) 5-point Likert scales 

6* Activities undertaken as part of role 
Categorical  

(Potential multiple responses) 

7* Resource availability (3 sub-items) 5-point Likert scales 

8* Participant able to fully complete activities Yes / No 

9 Perceived benefit of participation (4 sub-items) 5-point Likert scale 

10* Resources used to support participation 
Categorical  

(Potential multiple responses) 

11* Perceptions of data collected (3 sub-items) 5-point Likert scale 

12* Should SSNAP collect additional metrics  Yes / No 

13 Is information from audit feedback report shared? Yes / No / Don’t know 

13a* In what situations? (select) 
Categorical  

(Potential multiple responses) 

14 Does respondent receive feedback?  Yes / No 

14a* Main source of feedback  
Categorical  

(Single response option) 

14b Confidence in interpreting the report 5-point Likert scale 

14c* Feedback frequency 
Categorical  

(Single response option) 

14cii 
Is frequency appropriate?  

(Y /N too often /N not often) 

Categorical  

(Single response option) 

14d Audit feedback report accuracy (4 sub-items) 5-point Likert scale 

15 Is SSNAP used for comparison purposes? Yes / No / Don’t know 

15a* Purpose of comparison 
Categorical  

(Potential multiple responses) 

16 Is SSNAP used for service development?  Yes / No / Don’t know 

16a* Purpose of service development 
Categorical  

(Potential multiple responses) 

17* Any additional quality improvement use Yes / No 

18* Any additional comments Free text only 
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4.2.3 Sampling and recruitment 

Between 01.12.2021 and 01.04.2022, an advert was circulated via social media 

and professional networks (see Appendix 4-3). Individuals who worked in, 

managed or commissioned a community stroke rehabilitation team collecting 

SSNAP data were invited to participate. Online surveys require basic digital literacy 

and access to a device such as a computer or android telephone226 which was 

deemed achievable for potential participants. A participant information sheet and 

contact details were available on the first page of the survey (see Appendix 4-4), 

followed by participant consent which was mandatory for participation. Consistent 

with RE, representation was sought from diverse stakeholders in terms of role and 

geographical region. The survey was open for four months, during which time it 

was possible to see the response rates by both region and role, which enabled 

focused targeting of adverts and prompts via social media and established clinical 

networks.  

Participant numbers were expected to vary between categories reflecting the 

number of individuals in these roles e.g. there are more clinicians employed within 

community stroke than commissioners. This is commensurate with RE as the 

purpose of sampling is to illuminate different facets of the intervention133 rather than 

seek statistical significance. Participants accessed the survey via a secure link in 

the advert. The online platform (Jisc Online surveys™) stored participant 

responses. Once the survey had closed, quantitative data were exported to a 

Microsoft Excel™ file and qualitative data were exported to NVivo™ software for 

organisation and to assist in data management.  

 

 

4.2.4 Data analysis 

This study used a sample of convenience, as described previously and the 

response rate, as a proportion of the potential workforce was therefore expected 

to be low. As the study was informed by realist methodology, the aim was to gain 

causal insights from diverse stakeholders rather than make statistical inferences.  

An aspiration target was set for 150 participants, with representation from each of 

the categories of roles across the post-acute audit pathway and at least 50% of the 

ISDNs in England. 
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For quantitative data, descriptive statistics were used to illustrate participant 

responses. For the purpose of the narrative reporting, agreement was defined as 

an aggregation of “agree completely” and “agree partially” responses. For 

transparency, all responses (including neutral) were illustrated. Following this, 

analysis of qualitative data from free text responses followed an iterative process 

of realist theory refinement as proposed by Dalkin et al.227. Although undertaken 

primarily by a single researcher (LR) to enhance rigour, excerpts of raw data, early 

coding, integration and theory refinement were discussed with collaborators (RS, 

JH, MJ, RF, NC and SL). Both quantitative and qualitative data were exported into 

NVivo™ software to support the following process:  
 

Theory development 

A single node was created for each CPT generated by the preliminary scoping 

review. These were given summative titles, for example “Perceptions of audit 

influences engagement”. A linked memo was created for each node, containing a 

more detailed description of the CPT. This memo was used to document any 

changes or refinements made to the CPT. No text was deleted from memos, 

instead the strikethrough font was used to ensure changes could be tracked and 

there was transparency in decisions made. Where causal insights were identified 

that did not fit into existing nodes, additional nodes were created. 

 

Coding 

Quantitative data was coded to relevant categories. In order to become familiar 

with qualitative data, prior to coding all free text responses were read and re-read, 

resisting the urge to begin analysis until fully immersed in the data140. Survey items 

were constructed to explore components of the CPTs and free text answers in 

surveys were generally brief, extending to a couple of sentences at most. 

Consequently the presence of whole context, mechanism and outcome 

interactions were unlikely. Instead, a process of “configuring” was used to 

assemble aspects of these interactions from one or more participants, to form a 

causal picture228. Export coding was predominantly used due to the succinct and 

often blunt responses provided, extracting direct sections or single words from the 

text229. Consistent with realist methodology, both an inductive and deductive 

approach to analysis was taken138. The deductive framework was provided by the 

programme theories whilst analysis was open to new inductive insights from the 

data.  
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Theory refinement 

Refinement occurred in the presence of sufficient data to challenge or expand upon 

theories and was tracked using linked memos as described. Where insufficient 

data existed to support or challenge components of a theory, this was identified as 

“unsubstantiated”227. The resulting theories were collated and further refined in light 

of any similarities or overlaps identified128. Gilmore et al. propose this process of 

“tidying up” ensures that only those theories with greatest explanatory power are 

taken forward, resulting in greater clarity128. Final refinements were made with input 

from collaborators who offered critical reflection on the articulation, clarity and logic 

of theories (RS, JH, MJ, RF, NC and SL).  

The intent of using a mixed methods, explanatory design was to allow the 

opportunity to explore constructs in more depth214. Integration involved analysis of 

quantitative findings prior to qualitative with the intention of generating a more 

complete understanding than would be possible from quantitative or qualitative 

findings alone221.  

The following section has three components. Firstly, quantitative results are 

presented using descriptive statistics to provide a narrative. Secondly, qualitative 

findings are detailed separately, these are presented thematically. For each CPT 

in turn,  the relevant quantitative results are presented, followed by the qualitative 

findings that expand or illuminate further. The process of CPT refinement is 

detailed. 
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4.3 Results  

4.3.1 Quantitative results 

The following section summarises the quantitative survey findings. Between 

01.12.2021 and 01.04.2022 there were 206 responses to the online survey.  

Participants 

Individuals responded from across the post-acute audit pathway from 

administrative support through to commissioning. The majority of respondents 

were either members of the  MDT Band five and above, or Team Leaders with a 

clinical role. Figure 4-2 illustrates distribution of participant role.  

Item-2: Participant role 

 

 

Representation was achieved from all 20 ISDNs in England (Figure 4-3). Two ISDN 

regions had higher numbers of responses, the East Midlands and London, with the 

remaining ISDN regions having between 2% and 7% of responses each. 

Item-3: Integrated Stroke Delivery Network 

 

 

 

 

 

 

 

 

 

Figure 4-2: Graph illustrating distribution of participants by category of role 

Figure 4-3: Graph illustrating distribution of participants by ISDN 



108 
 

Figure 4-4: Graph illustrating reported audit activities  

Figure 4-5: Graph illustrating reported resources used 

Participation  

Participants were asked to indicate from a list, the audit activities they undertook 

as part of their role. The most frequently indicated response was “Data collection” 

and the least frequent was “Sharing SSNAP data outside my organisation”. Those 

who selected “Other” gave examples of compiling reports for distribution within 

their organisation. Participants could select more than one response. The 

distribution of responses is illustrated in Figure 4-4. 

Item-6: What audit activities do you undertake as part of your role? 

 

 

 

 

  

 

 

 

 

Participants were asked to indicate from a list, the resources they used to support 

their participation in the audit; they could choose more than one response. The 

most frequent was “Local knowledge within my team” and the least utilised 

resource was reported as “SSNAP YouTube”. The distribution of responses is 

illustrated in Figure 4-5. 

Item-10: Do you use any of these resources to support your audit activity? 
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Figure 4-6: Graph illustrating agreement with statements (resources) 

Five-point Likert scales were used to establish agreement with a number of 

statements. Response options were consistent for all items and are listed below 

each graph for reference. For the purposes of narrative descriptions, those 

indicating complete or partial agreement are aggregated and reported as 

agreement with the statement.  

 

Participants were asked to indicate their agreement with three statements 

regarding the sufficiency of equipment, time and training resources available to 

support their participation in SSNAP. Responses are illustrated in Figure 4-6.  The 

majority of participants (91%) felt they had the equipment needed to support their 

participation in the audit. However, whilst 56% agreed they had sufficient training 

for their role, only 32% agreed they had enough time in their working day to 

complete the audit activities required in their role.  As part of Item-7, participants 

were asked about their ability to prioritise audit activities, 48% agreed they were 

able to when needed.   

 

Item-7: Resources to support audit participation 

 

 

 

 

 

 

 

 

 

 

 

Regardless of resource availability, when participants were asked in Item-8 “Are 

you able to fully complete the audit activities for your role?” 69% confirmed they 

were (not illustrated). 

 

 

 



110 
 

Figure 4-7: Graph illustrating agreement with statements (perceived benefit) 

 

In Item-9, 60% of participants agreed that SSNAP was a worthwhile use of their 

time, illustrated in Figure 4-7. In an attempt to understand the level at which the 

benefits were perceived, participants were asked specifically whether it benefitted 

their service, their patients and themselves. 57% agreed it benefitted their service, 

54% agreed it benefitted their patients but only 33% felt it benefitted them 

personally or professionally. 

Item-9: Perceived benefits of participation  
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Figure 4-9: Graph illustrating agreement with statements (access and utility) 

Understanding of the audit process 

Item-4 explored individual understanding of the audit process. This item comprised 

ten statements, proposed by HQIP to conceptualise the four stages of the audit. 

Figure 4-8 illustrates reported agreement with the first five statements regarding 

the data collection components of the audit process. The majority of participants 

agreed they understood the purpose of audit, the evidence against which 

performance is measured, the data collected and how this is done. 

Item-4a: Understanding of audit purpose and processes (Data collection) 

 

 

 

 

 

 

 

 

 

Figure 4-8: Graph illustrating agreement with statements (data collection) 

 

However, participants reported less confidence when accessing, interpreting and 

using audit reports (as illustrated in Figure 4-9). When asked, 63% agreed they 

understood how to access reports, but fewer (55%) agreed they understood how 

to interpret reports. In addition, 57% agreed that they understood both how to use 

the report to inform service delivery, and how to share learning from the audit. 

Finally, 61% agreed that they understood how to embed audit into routine practice.   

Item-4b: Understanding audit processes (Access and utility) 
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Figure 4-11: Graph illustrating agreement with statements (data submitted) 

Figure 4-10 illustrates participants reported understanding of their individual role 

within the audit. The majority agreed that they understood their role (91%), the 

activities required of them (91%), how to complete these activities (88%) and where 

to seek support if needed (87%).   

Item-5: Understanding of individual role in audit process 

 

 

 

 

 

 

Perceptions of data submitted to SSNAP 

This section describes participant perceptions of the data inputted into SSNAP by 

their teams. When asked, just over half (55%) of participants agreed that data was 

complete for all stroke patients seen by their service. However, only 26% perceived 

the data submitted accurately reflected the rehabilitation delivered by their service. 

These are illustrated in Figure 4-11 below. 

Item-11: Stakeholder perception of completeness and accuracy of data submitted 

 

 

 

 

 

 

 

 

When asked in Item-12: “Is there additional information you feel SSNAP should be 

collecting?” 44% of participants stated yes (not illustrated). The free text responses 

are detailed in the qualitative findings.  

Figure 4-10: Graph illustrating agreement with statements (role) 
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Figure 4-12: Graph illustrating agreement with statements (SSNAP report) 

Perceptions of SSNAP feedback report 

The following section describes how the SSNAP report is perceived by 

participants. When asked, 71% of participants described having access to the 

report. Only 28% of these participants agreed the report accurately reflected 

changes made by their patients. Whilst 35% of these participants believed the 

report accurately reflects the rehabilitation delivered by their service, fewer (18%) 

believed it accurately reflects the rehabilitation provided by other services. These 

are illustrated in Figure 4-12. 

 

Item-14d: Respondent perception of SSNAP report 

 

 

 

 

 

 

  

 

 

 

 

 

 

Despite the low number of participants agreeing they perceived the reports to 

accurately reflect the services delivered or patients served, 44% agreed they 

believed the report to be trustworthy. The largest proportion of neutral responses 

in the survey was reported for the perceived ability of the national report to reflect 

rehabilitation services offered by other services, as illustrated in figure 4-12. 
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Figure 4-14: Graph illustrating situations where SSNAP report is shared  

Figure 4-13: Graph illustrating distribution of sources of information 

Dissemination of SSNAP feedback report 

This section reports the responses of the 71% of participants who stated they had 

the opportunity to access or receive information from the feedback reports. It 

describes their main source of information, where in their organisation this 

information is shared as well as their perceptions regarding the frequency of 

feedback and their confidence in interpreting it. Potential sources of clinical audit 

feedback were identified from the literature and participants were asked to identify 

which single source applied to them. The distribution of responses is illustrated in 

Figure 4-13. 

Item-14a: What is your main source of information from the audit? 

 

 

 

 

 

 

 

 

 

Participants were asked if they were aware of information from the audit feedback 

report being shared within their organisation, and if so in what situations this 

occurred. A variety of situations in which audit feedback is shared within healthcare 

organisations were identified from the literature. Participants could select more 

than one.  Over half of participants (57%) were aware of information being shared 

within their organisation. The distribution of situations in which audit feedback was 

reported as shared or discussed is illustrated in Figure 4-14. 

Item-13a: In what situation(s) is information from the SSNAP report shared? 
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Figure 4-15: Graph illustrating agreement with statement (interpretation)  

When asked in Item-14b, 56% of participants who had access to the report felt they 

had the skills to interpret it, as illustrated in Figure 4-15. Item-14c asked 

participants with access to the report to state whether its frequency was sufficient, 

too frequent or too infrequent. Just over half  (55%) felt it to be too infrequent, 43% 

reported it to be sufficient and 3% reported it was too frequent (not illustrated).  

Item-14b: Interpreting the report 

 

 

 

 

 

 

 

Use of SSNAP feedback report 

This section describes the purposes participants reported using the report for 

within their organisation. When asked, 57% of participants reported that someone 

in their organisation used the feedback reports to make comparisons between 

services. Respondents were prompted to indicate the purpose of the comparison 

from a list, informed by the literature. More than one response could be selected. 

The distribution of responses is illustrated by Figure 4-16. 

Item-15a: What was the purpose of comparison? 

 

 

 

 

 

 

 

Figure 4-16: Graph illustrating purposes of comparison 

Two participants indicated “other” and offered further details. In both of these 

instances the purpose of the comparison was to generate data regarding trends in 

their own service. 
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Figure 4-17: Graph illustrating purpose for which SSNAP used 

Figure 4-18: Graph illustrating perceived success of quality improvements 

Participants were asked if they were aware of the feedback report being used to 

plan service development or improvement within their organisation, which 39% 

reported being aware of. Participants were asked to indicate the aims of these 

plans from a list informed by the literature; more than one could be selected. Figure 

4-17 illustrates the results. For those indicating “other”, reports were used for a 

combination of setting service improvement goals and generating reports for local 

dissemination. 

Item-16: SSNAP feedback used in the planning of quality improvement 

 

 

 

 

 

 

 

Participants who reported using the audit feedback report for quality improvement, 

were asked to indicate whether they perceived this had been successful (yes or no 

options only).  Figure 4-18 illustrates the proportion of respondents who perceived 

the resultant quality improvement plans to have been successfully actioned (green) 

or not (red).  

Item-16a: Perceived success of quality improvements informed by SSNAP feedback 
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4.3.2 Qualitative findings 

The following sections summarise the qualitative findings from free text responses. 

Findings fall into two broad categories, firstly the perceived barriers to engagement 

and participation in audit, and secondly perceptions of the audit feedback report. 

Participant roles are provided to offer context to quotes, using the following 

convention: [Participant number: Role]. Roles are listed in Table 4-3. 

 

Table 4-3: Participant roles and abbreviations 

 

 

 

Perceived barriers to engagement and participation 

Those participants who indicated they were unable to complete SSNAP activities 

were prompted to offer further explanation and identify the perceived barriers. 

Barriers described included negative past experiences of audit, a lack of dedicated 

time for the audit and challenges with the online platform. The following section 

provides a summary of these perceived barriers to engagement and participation 

in SSNAP. 

 

 

 

 

Category of role Role Abbreviation 

Administrative Support Admin 

Multidisciplinary team (Band 4 & below) MDT<5 

Multidisciplinary team (Band 5 & above) MDT5+ 

Team Lead (majority clinical) Team Lead-C 

Team Lead (majority non-clinical) Team Lead-NC 

Service Manager Manager-S 

General / Divisional / Speciality Manager Manager-G 

Commissioning Commissioner 
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a. Previous experience of audit 

Previous experiences of audit were reported as influencing engagement with the 

audit process. Participants described the importance of experiencing change as a 

result of audit, particularly for clinical staff “Clinicians need to see positive change 

…it’s no point collecting data and not taking it forward for service improvement. 

Otherwise, you do not get buy in” [P3:Team Lead-C]. Participants who reported a 

“lack of trust support” for service improvement [P29:MDT5+], described this a 

challenge when attempting to engage the wider teams in audit. “It’s difficult to get 

motivated or motivate the team if we know there is no funding to make changes.” 

[P178:Team Lead-C]. A perception of a “lack of leadership support” and 

“organisational priorities lying elsewhere” [P153:MDT5+] were also identified as 

challenges to engagement. 

Experiences included how audit feedback was used within organisations, for 

example, who reviewed data and for what purpose. Where participants reported 

feedback as being jointly reviewed and with commissioners, there was a 

perception of services being “more successful in getting change”, therefore 

participants were motivated to engage by these potential benefits [P3:Team Lead-

C]. In contrast, where participants had negative experiences of the manner in 

which feedback was used, this was reported as a barrier to future engagement.  “It 

can feel like the data and report is a stick to beat us by not an enabler for 

conversations and improvement” [P26:Team Lead-NC]. 

b. Lack of dedicated time for audit  

Participants reported an “admin burden on teams” [P9:Manager-S] created by the 

audit. This was commonly described as an additional, rather than core activity of 

the team. “We do not have time to do our job let alone this” [P145:Team Lead-C]. 

As a result, clinical pressures were often reported as taking priority. “When I’m 

busy patient discharge takes priority, and I can’t get as much audit done as I’d like” 

[P180:MDT<5]. However, these issues were not isolated to clinical participants; 

senior managers and commissioners also reported struggling to engage with audit 

when juggling responsibilities for a number of clinical areas. “This is one of many 

areas I am responsible for I can't always ring fence time” [P196:Commissioner]. 

Managerial participants reported they were unable to commit time to familiarising 

themselves with audit feedback or the online platform. This was reported by one 

manager as resulting in them “being unable to navigate the database effectively” 

[P72:Manager-S]. 
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Concerns were raised regarding the inappropriate use of resources where teams 

without administrative support were using clinical staff to input data. Data input was 

reported to fall to more senior clinicians who may be experienced in using the audit 

tool and accessing the platform, compared to junior or rotational staff. “I am a high-

level clinician inputting data as we do not have funding for admin support” 

[P123:Team Lead-C]. Participants described it being “difficult to find time” 

[P195:MDT5+] when teams are already working at capacity and “patient discharge 

takes priority” [P53:Team Lead-C]. One participant described SSNAP as “an 

‘extra’ job to do in a team that is already stretched” [P17:MDT5+].   

c. Challenges with the online platform  

Frustrations were expressed with “incompatible IT systems” [P59:Admin]. 

Participants described inputting the same data multiple times, for local reporting 

systems as well as the SSNAP database. Questions were raised as to why 

platforms, such as Rio™ and SystmOne™ could not cross-populate with SSNAP 

to prevent what one participant described as “wasted effort in duplicating tasks” 

[P109:Manager-S].  

The perceived inflexibility of the SSNAP online platform was reported as 

generating additional work for those uploading records. Issues such as a reliance 

on the acute team to complete activities, limited response options and having to 

restart episodes if errors were made. Participants reported their frustration at being 

“at the end of chain” in terms of their “dependence on the acute team to have 

completed their part” [P38:MDT<5]. The act of “chasing the acute teams to input 

their data” was described as both frustrating and time consuming [P204:Admin]. 

There was particular dissatisfaction with a question regarding cognitive screening, 

where many participants highlighted the insufficiency of yes or no response 

options. “[The audit is] so rigid in its requirements that it will not allow some 

questions to have ‘not known’ drop down choice” [P163:Team Lead-NC].  

Frustrations were reported with regards to a perceived lack of agency surrounding 

the data participants input and records they contribute to. “At the moment if you 

make an error, like the wrong date, you have to revoke it and do it from scratch 

again. It is time consuming. If you are allowed to submit you should be allowed to 

amend it” [P15:Admin]. 
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Participants’ perceptions of the audit feedback report  

The following section describes participants’ perceptions of the audit feedback 

report. This includes the completeness of data from which the report is generated, 

the metrics used to capture data, variations in audit practice and report utility.  

a. Data completeness  

Data submitted by teams was commonly described as incomplete, qualitative data 

highlighted a number of factors perceived to contribute to this. These included the 

challenges associated with the online platform Unlocking and transferring records 

is such an arduous task…some patients just never get done” [P54:Admin].  

Participants reported not having sufficient time or resources to “complete as fully 

as we would like, so our reports are incomplete” [P72:Manager-S]. The 

dependence on acute colleagues to transfer records was also reported to 

undermine data completeness resulting in “the figures not [being] an accurate 

representation of the service” [P32:Team Lead-NC]. 

Discrepancies were highlighted between caseloads recorded on SSNAP and those 

receiving rehabilitation. For example, “SSNAP does not acknowledge stroke where 

diagnosis was not recorded as first condition” therefore this activity is not recorded 

[P163:Team Lead-NC]. Similarly, “direct community referrals are not able to be 

added [which] does not enable us to accurately reflect what our team does” 

[P117:Team Lead-C]. 

The process of inputting six-month review data requires the ongoing rehabilitation 

episode to be completed and locked, despite many patients reportedly continuing 

with rehabilitation after this point. A number of participants expressed frustration at 

patients being “artificially ended in SSNAP in order to complete the six-month” 

[P48:Team Lead-NC]. As a consequence, participants reported the data “fails to 

capture the entirety of a service” [P13:Team Lead-C]. 

b. Metrics  

Alongside patient characteristics (age, sex comorbidities etc) the SSNAP post-

acute audit collects information on therapy and nursing input (measured in 

minutes), discharge destination and the modified Rankin Scale (mRS) score. The 

mRS is a clinician assessed measure of functional independence. These metrics 

were described as failing “to capture the full scope of a service provided to stroke 

patients” [P63:Team Lead-C]. Several factors were reported to contribute such as 
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the inability to record the full spectrum of professionals involved or interventions, 

which was perceived to generate a “limited perspective of the team’s work” 

[P187:Team Lead-C]. 

Participants described the report as failing “to reflect the myriad of community 

commissioning models” resulting in an inability to capture activity outside traditional 

models of rehabilitation [P112:Manager-S]. Concerns were highlighted that non-

face to face activities were not recorded. “It does not gather family support or non-

patient facing tasks which are a significant amount of stroke rehab… does not 

reflect realities of service delivery” [P64:Manager-S]. 

Participants reported a tension between a need to be patient focussed and a desire 

to be compliant with the audit. “Patients are not always ready to set goals within 

the first visit ... If we delay and are patient directed with goals, it looks like we are 

not setting goals [P102:Team Lead-C].  

A perception that the “main focus [of SSNAP] is a medical model and priority is 

acute services” was described [P112:Manager-S]. This was reportedly 

underpinned by the relatively small number of metrics collected for the post-acute 

compared to the acute section of the audit as well as the relevance of some of the 

questions included. 

“Community questions [are] very much ‘tagged’ on e.g., ‘where was patient 

discharged to?’, is relevant when discharged from hospital, not when input has 

been in patient’s house!” [P1:Team Lead-NC] 

Participants reported the clinical measures used were “not sensitive to this patient 

group, complexity or needs”  [P85:Commissioner]. The inclusion of the mRS was 

questioned; participants described it as “not sensitive enough to measure specific 

functional gains for patients” [P148:Team Lead-C] or “show the real changes that 

teams make” [P170:MDT5+]. Concerns were also raised regarding the inter-rater 

reliability of the mRS, specifically between the acute and community settings as it 

“can be interpreted differently, so acute and community teams will have different 

views of ability” [P38:MDT<5].  

A variety of suggestions were made with regards to the additional data SSNAP 

should collect in the post-acute setting. These have been categorised as team 

activity, patient reported measures, patient need, vocational rehabilitation and 

carer support. See Table 4-4 for summary.  
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Table 4-4 Suggestions of metrics to be included in the audit 

Team activity 

‘Non patient facing activities’ [P169:MDT5+] 

‘Video and telephone contact’ [P64:Manager-S] 

‘Collaboration with ‘roles outside the traditionally therapy model’ [P64:Manager-S] 

‘Detailed reasons why mood and cog screens are not completed … clinical reasons 

rather than organisational’ [P48:Team Lead-NC] 

‘Post 6-month intervention’ or as a minimum ‘record that the data has been artificially 

ended and acknowledge this’ [P48:Team Lead-NC] 

Patient reported 

‘Patient-centred qualitative feedback’ [P154:MDT5+] 

‘PROMs / PREMs’ [Patient reported outcome measures/ Patient reported experience 

measures] [P200:Commissioner] 

‘EQ5D would be a more holistic representation’ [P194:Commissioner] 

‘EQ5D at different points of journey to show change’ [P206:Manager-S] 

Patient need 

‘Something that reflects the dependency or needs of these patients’ [P203:Manager-S] 

‘Carer input status should be on all section of discharge through the pathway’ 

[P99:Team Lead-C] 

‘Self-management, proper self-management takes investment, we need to capture it’ 

[P170:MDT5+] 

‘Unmet needs’ [P130:Team Lead-C] 

‘Rehab profile information- complexity/ levels of dependency’[P21:Team Lead-C] 

Vocational rehabilitation 

‘Whether someone is working and what job they did’ [P83:Manager-S] 

‘Further information regarding higher lever patients return to pre-stroke leisure, 

vocational and social’ [P3:Team Lead-C] 

Carer support 

‘Specific metrics relating to carer support or burden’ [P84:MDT5+] 

There was agreement that there should be a focus on “quality-based outcomes 

rather than process-driven [measures]” [P161:Team Lead-C]. In addition, 

proposals were made that comparisons should be made “from community 

admission to discharge to truly reflect the outcomes of the patients rather than 

comparing discharge from acute and discharge from community” [P48:Team 

Lead-NC]. It was proposed that “more meaningful outcome measures should be 

adopted” [P157:Manager-S], but other than the EQ5D, specific measures were 

not detailed. A number of participants proposed that these measures “should not 

be additional, but rather more relevant” to patients in the post-acute setting 

[P102:Team Lead-C]. 
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c. Variation in audit practice  

Concerns were raised by a number of participants regarding the impact of 

variations in audit practices on the perceived accuracy and subsequent utility of 

data inputted. The underlying cause of this perceived inaccuracy was depicted as 

being either unintentional or intentional.  

Unintended variation was described as resulting from differences in how teams 

interpret aspects of the audit. Concerns were highlighted such as “huge 

discrepancies between teams [in] how data is recorded, reported and interpreted” 

[P37:Team Lead-C] which were perceived to make it “difficult to benchmark with 

other trusts” [P53:Team Lead-C]. These discrepancies were attributed to a lack of 

shared understanding regarding a variety of aspects, for example “What does a 

seven-day service mean – full service, or assessment only? I’m not sure the same 

thing is always being measured across services” [P75:MDT5+].  

However, several participants inferred that teams intentionally submit inaccurate 

data to improve their apparent performance. This varied from data “manipulated to 

the advantage of teams” where aspects were “open to interpretation” to 

suggestions of purposeful misrepresentation [P71:Team Lead-NC].  

“I suspect some teams and trusts use it to make themselves look good rather than 

to honestly record their intervention. This happens in small ways to tweak the data 

slightly to their advantage” [P184:Team Lead-NC]. 

More than one participant reported feeling under pressure from those in leadership 

positions, to misrepresent the performance of their services. “It is difficult to resist 

senior managers wanting us to record data in a way which bends the truth slightly!” 

[P184:Team Lead-NC]. Participants did not state what motivated intentional 

misrepresentation. However external scrutiny, specifically with regards to the 

commissioning of services was alluded to as a potential factor. “It makes me 

anxious if [commissioners] are going to use it for funding” [P1:Team Lead-NC]. 

Although only a minority of participants stated they intentionally submitted 

inaccurate data, many speculated that this was commonplace elsewhere. In 

addition to contributing to a lack of confidence in the “conclusions you can draw 

from the report” [P196:Commissioner] these discrepancies were also reported to 

impact on the morale of teams. “If we feel it gives a less than favourable reflection 

of us – then how are those teams getting away with it. It’s demotivating for staff” 

[P35:Team Lead-NC].  
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   d.  Report utility  

Despite the reported limitations, many participants described how audit feedback 

reports were used within their organisation for service improvement purposes. 

Examples included the “establishment of ESD [Early Supported Discharge] 

services” [P165:Manager-G] and “extending 5 to 7 day [service]” 

[P196:Commissioner]. However, participants identified a number of barriers, 

which they perceived limited the utility of the report.  These include the ease of 

accessing and interpreting data within the report, the organisational support 

available, how it is perceived by stakeholders and the timeliness of the report. 

Participants described challenges in scrutinising feedback reports. For example, 

stating they “cannot interpret the community reports” [P105:Manager-S] 

describing them as “clunky” and salient details being “inaccessible to lay [people]” 

[P:96Team Lead-C]. These challenges were suggested by one participant as a 

barrier to the wider dissemination of the report.  “I feel more support in interpreting 

the results would be useful, as I wonder if this is one of the barriers to why our trust 

doesn’t disseminate the results” [P147:MDT5+].  

The acute and post-acute audits were contrasted by many participants, highlighting 

the greater detail and the use of an A to E rating system to indicate performance 

both present in the acute component of the audit. “Data is less specific than acute 

services reports which makes it difficult to use for service development in the way 

we do for acute services” [P25:Team Lead-NC]. These differences were perceived 

to reduce impact of the post-acute feedback report, resulting in difficulties gaining 

“senior management buy-in to monitor against previous performance or other 

trusts” [P110:Team Lead-C].  

For those participants who described report availability as too infrequent in the 

quantitative data, they highlighted this as a barrier to their utility as “reports aren’t 

helpful because they are so delayed” [P62:Admin]. Concerns were raised 

regarding the potential impact of delayed reporting where “data used for 

commissioners may not be accurate...but we won’t know that for several months” 

[P1:Team Lead-NC]. 
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4.3.3 Integration for theory refinement  

The following sections are organised around the four CPTs in turn. For each CPT: 

 

i. Quantitative results relevant to the CPT are summarised.  

ii. Qualitative findings relevant to the CPT are presented to offer greater detail 

and illuminate perspectives provided by quantitative data. This process is 

summarised, and greater detail provided in Appendices 4-5 to 4-8.  

iii. (C), (M) and (O) are used to indicate findings related to context, mechanisms 

or outcomes that have informed theory refinement.  

iv. Finally the CMO configurations for each refined CPT is presented figuratively 

as an IPT.  

 

CPT-1: An individual’s perception of audit influences their engagement 

When asked, 60% of participants agreed that participating in the audit was a 

worthwhile use of their time (C). All participants reported engaging in at least one 

audit activity as part of their role (O). When asked about the perceived benefits of 

the audit, 58% agreed it benefitted their service and 55% agreed it benefitted their 

patients. 86% of participants accessed resources to support their engagement in 

audit e.g. SSNAP webinars or newsletters (M).  

Qualitative data identified contextual features that influenced perceptions of the 

audit being a worthwhile activity (C). These included experiences of feedback 

being used critically “It can feel like the data and report is a stick to beat us by not 

an enabler for conversations and improvement.” [P26:Team Lead-NC], as well not 

experiencing change following engagement with audit. 

Participants reported they experienced a lack of support to act on audit findings, 

both leadership and financial (C). The perceived lack of leadership support to act 

on audit findings in the community was described as resulting from “organisational 

priorities lying elsewhere [acute services]” [P153:MDT5+] (C). Participants 

described these experiences as reducing motivation towards (M), and ultimately 

reducing engagement with audit activities (O). “It’s difficult to get motivated or 

motivate the team if we know there is no funding to make changes.” [P178:Team 

Lead-C].   
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These qualitative findings support the refinement of the proposed context, offering 

a deeper understanding of the contextual features that contribute to a perception 

of the audit being a worthwhile activity. The IPT1 is illustrated in Figure 4-19. 

 

 

 

 

 

 

 

 

Figure 4-19:  IPT1 - Perceptions of audit influence engagement 
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Figure 4-20: IPT2 -  Influences on stakeholder participation 

CPT-2: If information regarding audit is available, individuals are enabled to 

participate 

As highlighted earlier, 86% of participants reported they accessed resources to 

support their engagement in audit such as webinars or guidance documents (C). 

The majority of participants agreed they understood the purpose of the audit (96%), 

the different processes involved (64-95%) and their role within it (90%) (M). 

 

Despite participants reporting insight into the audit, only 31% of participants agreed 

they were able to participate fully and complete the activities required for their role 

(O). This suggested an additional contextual feature influenced audit participation. 

For those who reported being unable to complete audit activities, time was the 

most commonly cited barrier in free text responses. This was frequently reported 

for those with combined roles such as clinical and administrative or managing 

multiple clinical pathways (C). Less than half (48%) of participants reported they 

were able to prioritise audit tasks against competing demands (M). “When I’m busy 

patient discharge takes priority.” [P180:MDT<5] Participants with responsibilities 

for multiple services also described a lack of dedicated time for audit (C) as 

resulting in challenges prioritising audit activities (M). “This is one of many areas I 

am responsible for I can't always ring-fence time.” [P196:Commissioner] Audit 

was described as an additional activity to complete, rather than an acknowledged 

part of a core role. “SSNAP is not a recognised (time given) part of my role, 

therefore it is in addition.” [P32:Team Lead-NC] 

Findings support the proposed context-mechanism configuration whereby 

individuals gain insight into the audit as a result of accessing provider information. 

However, without audit being an acknowledged part of their role, individuals 

described challenges to participation. Therefore, recognising audit as part of an 

individual’s role has been added as an additional contextual feature than enables 

participation. The IPT2 is illustrated in Figure 4-20.  
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CPT-3: If equipment is available to support participation, data will be inputted 

completely and reflect the caseload 

The majority of participants (91%) reported they had the equipment necessary to 

support their participation in the audit e.g. computers / tablet devices (C). Despite 

this, just over half (54%) reported data to be complete for all stroke patients seen 

by their service (O). Free text responses suggested that rather than the availability 

of physical resources such as computers, a context of challenges with the online 

platform were responsible for data being incomplete (C). Therefore the context was 

refocused to explore this specifically. 

Participants described challenges associated with this context such as 

“incompatible IT systems” [P59:Admin] (C). A dependence on others to complete 

and lock records on the online platform (C), which required “a huge amount of time 

chasing the acute teams to input their data.” [P204:Admin]  

Findings suggested the challenges posed by the platform (C) can overwhelm 

individuals (M), impeding their ability to submit complete data for all patients (O). 

“Transferring records is such an arduous task…some patients just never get done.” 

[P54:Admin] IPT 3 is illustrated in Figure 4-21. The outcome of interest has 

remained the same as the proposed CPT, however the context and associated 

mechanism have changed in light of survey findings.  

 

  

Figure 4-21:  IPT3 - Challenges regarding the online platform 
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CPT-4: If data is perceived as accurate then it will be used to inform quality 

improvement 
 

The audit feedback report consists of summative data and a portfolio of key 

performance indicators for teams that submit sufficient data. 71% of participants 

reported they accessed this feedback. 39% of all participants were aware of 

feedback being used to inform quality improvements within their organisation (O). 

This included informing business cases for reviewing the skill mix of teams, funding 

for additional staff or resources. 

 

When asked, only 28% of those with access to audit feedback perceived it 

accurately reflected the recovery made by patients and 35% agreed the report 

accurately reflected the service they delivered (C). Only 18% of participants 

perceived the report accurately reflected the service delivered by other teams (C). 

 

 

Of those participants with access to feedback, 44% agreed the report was 

trustworthy. Participants described their confidence in data accuracy as 

undermined (C) by mistrust regarding the reporting practices of other teams (M). 

Concerns were raised regarding “huge discrepancies between teams in how data 

is recorded, reported and interpreted” (C) [P37:Team Lead-C]. Perceived 

discrepancies were described as making it “difficult to benchmark with other trusts” 

(O) [P53:Team Lead-C].  

 

Concerns regarding the accuracy of audit feedback were expanded upon in free 

text responses (C). These reservations were reported as reducing confidence to 

act upon the report (M). Participants reported the data “fails to capture the entirety 

of a service” as a result of limiting data collection to six-months (C) [P13:Team 

Lead-C]. In contrast to acute care which was perceived as more accurately 

captured by the audit, community feedback was described as “failing to reflect the 

myriad of community commissioning models” [P112:Manager-S]. This was 

perceived as failing to acutely reflect the services delivered (C).  
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These concerns were reported as contributing to a lack of confidence in acting upon 

audit feedback (M). “If this is replicated across the country, I'm not sure what 

conclusions you can draw from the report” [P35:Team Lead-NC]. Participants 

described being unable to use their data for quality improvement because they 

lacked confidence in it (O). This was reported to result from incomplete data “Our 

reports are incomplete so we can't use the data” [P72:Manager-S] or delays in 

receiving feedback “means we can’t use it to develop our service because it’s out 

of date by the time we get it” [P123:Team Lead-C].   

 

 

These findings suggest that reservations regarding data accuracy reduced 

confidence to use audit feedback for quality improvement. The IPT4 is illustrated 

in Figure 4-22. 

 

 

Figure 4-22:  IPT4 - The influence of perceptions of data accuracy 
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4.4 Discussion  

This study used four CPTs as a framework to investigate stakeholder experiences 

of using SSNAP in the community setting. Specific areas of investigation included 

experiences of engaging with the audit, participating in the audit and using audit 

feedback for quality improvement. Findings were used to explore and refine the 

proposed CPTs, resulting in four IPTs.  

Community stakeholders reported being engaged in the audit and described using 

feedback to successfully inform a variety of quality improvements within their 

services. A number of challenges to audit participation were highlighted. These 

included the organisational culture, administrative support, online audit platform 

and ability of the audit to reflect the services delivered in this setting.  

Individual perceptions of audit are informed by prior experiences. These include 

the organisational culture such as the behaviour of leaders or the response to 

feedback230. Participants in this study perceived organisations to be acute-

focussed, resulting in a lack of leadership support for change in community 

services. This is in agreement with the wider audit literature that suggests that if 

change isn’t experienced in response to audit, this can fuel low motivation and 

disillusionment for clinical staff17,32. An organisational culture of perceived 

leadership disinterest in audit impacts its ability to result in quality improvement. 

This study suggests these negative perceptions may be a potential barrier to future 

engagement with audit in the community. 

Audit roles are rarely built into job specifications160. Instead, as highlighted by this 

study, audit activities are often perceived as an additional task assigned to 

clinicians rather than a resourced activity. Historically, community services have 

evolved to meet demand, and recruitment has prioritised clinical staff, resulting in 

a shortage of administrative support56. Consequently, community services in 

general often lack administrative support when compared to larger and more 

established acute hospitals.  Absorbing administrative duties into clinical roles may 

be perceived as being a cost-effective use of limited resources in community 

services. However, this study highlights a lack of dedicated administrative support 

as a barrier to audit participation, impacting both audit efficacy and a team’s clinical 

capacity. This echoes findings from Alvarado et al. where resources allocated to 

support participation in national clinical audit were reported as constraining its use 

as a tool for quality improvement34.  
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This study highlighted challenges related to the online platform that contributed to 

data being incomplete. These concur with the wider literature where barriers such 

as duplicate data entry and incompatible IT systems are reported as barriers to 

audit participation181. Dixon-Woods et al. suggest that “these mundane obstacles 

have a powerful impact on clinicians’ ability and willingness to complete data entry” 

which in turn impacts audit participation160. Similarly to issues with administrative 

support, these factors may be more conspicuous in the community setting where 

services may lack the established infrastructure and centralised organisational 

resources found in acute services. These factors may contribute to the varying 

ability of audit to bring about improvements at different points in the stroke 

pathway, as identified by Cappadona et al.231.   

Perceived inconsistencies in audit practices between community teams were 

described as resulting in reduced confidence to use feedback to make 

comparisons. This concurs with Taylor et al. who found mistrust regarding auditing 

practises between hospital-based stroke teams prompted concerns regarding the 

use of audit data for commissioning purposes13. Interestingly, the largest 

proportion of neutral responses in the survey was provided in response to a 

question about the perceived accuracy of data from other services (figure 4-12). 

This is logical as it highlights that participants did not have the lived experience to 

be confident in either the accuracy, or inaccuracy of other teams’ data. The 

distribution of responses to this survey item illustrates the importance of presenting 

complete responses, including neutral, rather than dichotomised categories which 

may be misleading.  

Both Wagner et al. and Sarkies et al. proposed that capturing the full scope of local 

workflows leads to greater clinician “buy-in” to the audit process183,232. This is 

echoed by this study, where participants described a lack of confidence to engage 

with, or act upon audit findings that were perceived as failing to reflect the impact 

of community services. Further research is required to understand which measures 

would reflect the services delivered in the community or capture the changes made 

by stroke survivors in the community.  

Despite reservations regarding data collected, respondents did describe using 

feedback reports to make comparisons between services. This suggests that in 

spite of the acknowledged limitations, stakeholders perceive there to be utility in 

data comparison. These findings are in agreement with the wider literature that 

suggests the use of routine data with known limitations is commonplace in 
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healthcare233. Wolpert and Rutter coined the acronym FUPS to describe this 

flawed, uncertain, proximate and sparse data. Whereas FUPS data has previously 

been dismissed as unreliable, Wolpert and Rutter argue this data should be 

embraced. They propose the transparent reporting of FUPS, acknowledgment of 

limitations and triangulation with other findings in order to develop a greater 

understanding of complex health systems234.  

There has been a steady increase in the proportion of stroke survivors being 

discharged into community services in the UK over the last 10 years, reaching over 

60% in 202336. This is partly as a consequence of the publication of the Integrated 

Community Stroke Service Model by NHS England42 and the publication of 

evidence informed national clinical guidelines38,39. These initiatives reflect an 

increased emphasis on the efficacy and cost effectiveness of community-based 

services. Alongside this policy emphasis and evolution in the stroke pathway, there 

is a need for increased scrutiny of effectiveness and quality. If these policy 

initiatives are to be successful, consideration must be given to how best to evaluate 

delivery and outcomes both at a national and local level. SSNAP offers an 

opportunity for such evaluation. However, the resources that community providers 

require to engage with the audit and utilise the feedback must be considered. This 

study has generated novel findings that offer insight into these resources, and how 

engagement and utilisation of the audit could be maximised, thus adding to the 

literature. 

This study has been conducted using realist methodology and as such is theory 

driven. Quantitative data provided contextual information such as the resources 

used, and activities undertaken as well as the perceived outcomes of the audit. 

Qualitative findings have expanded upon the proposed contextual features and 

illuminated potential mechanisms by which quality improvement may be achieved. 

The use of an online mixed methods survey is a novel methodological approach in 

RE, offering strengths and limitations as outlined below.  
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4.4.1 Strengths and limitations 

Broad representation was achieved from across both regions of England and 

categories of stakeholders. It is acknowledged that the self-selection of online 

surveys is inherently biased towards individuals with strong feelings regarding the 

subject matter222. This study used a self-selected sample of convenience and as 

such, the response rate as a proportion of the potential workforce was expected to 

be low. The anonymous nature of the survey, combined with an opportunity to 

expand using free text options, generated candid responses which may not have 

been the case in a face-to-face scenario. This collection of qualitative, in addition 

to quantitative data offered a greater depth of understanding.  

The distribution of role of participants reflects the reality of clinical practice, larger 

numbers of clinicians with fewer service managers and commissioners. The 

smaller samples from commissioners and senior managers did not support 

comparison between roles. Another limitation of the study is that the reliability of 

survey items was not established. However, where possible these items were 

based on or informed by the existing literature as well as being piloted with 

feedback from a variety of sources including clinicians, academics, audit 

professionals and lay individuals.  

Although the CPT outcomes were proposed as absolute e.g. participation or non-

participation, findings implied these were influenced by contextual features to a 

greater or lesser extent instead i.e. they are more or less likely. The interplay 

between context and mechanism may be more complex than can be revealed 

using an online survey. Surveys lack the opportunity for probing or clarification. 

Therefore, these four IPTs have been taken forwards for further exploration using 

realist interviews, in the following chapter, where deeper scrutiny is possible. 
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4.4.2 Conclusion  

The advancement of the evidence base and renewed policy emphasis on 

community rehabilitation necessitates an increased focus on performance and 

delivery of rehabilitation in this setting. Findings from this study have provided 

insight into stakeholder engagement and participation with SSNAP as well as their 

use of national stroke audit feedback for quality improvement. Findings highlight 

the work needed in terms of the data captured by the audit, organisational audit 

support and engagement with audit feedback if the potential of SSNAP as a tool 

for quality improvement in community rehabilitation is to match that seen in the 

acute sector. Specific measures to support audit participation and the 

implementation of audit findings identified by this study are key to successful 

quality improvement in community stroke care.   

 

4.5 Chapter summary  

This chapter details the development of a realist mixed-methods online survey and 

the use of findings to refine four CPTs. This process formed the first cycle of RE 

(stages 2-5) as illustrated in Figure 4-1. Four IPTs exploring the role of SSNAP in 

driving quality improvement in community stroke care have been developed. These 

are scrutinised and tested using realist interviews in the following chapter.   
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5 Exploring influences on SSNAP in the community setting 

Using realist interviews to refine and test IPTs.  

 

5.1 Introduction 

The previous chapter explored stakeholder perceptions of, and participation in the 

audit and how data from it was utilised. Survey findings were used to develop four 

IPTs that propose how SSNAP contributes to quality improvement for community 

stroke services. This chapter investigates the contextual features and associated 

mechanisms by which the IPTs propose SSNAP contributes to quality 

improvement in community stroke care.  

To summarise the four IPTs: 

i. If individuals perceive SSNAP as a worthwhile activity, they are more likely to 

engage with the audit. 

ii. If individuals have audit recognised as part of their role and access to 

information to support participation, they are more likely to complete audit 

tasks. 

iii. If individuals encounter challenges related to the online platform, data is less 

likely to be complete for the caseload. 

iv. If data contained in feedback reports is not perceived as accurate, it is less 

likely to be used to inform quality improvement. 

 

Despite the earlier survey generating a large amount of rich data regarding 

stakeholder experiences and perceptions of the audit, this method did not allow for 

deeper scrutiny with individual participants. Therefore, realist qualitative interviews 

were chosen to refine and expand upon these theories as they offer opportunities 

for elaboration and a depth of questioning that may uncover rich contextual details 

and mechanisms that lie beneath the surface235. Most importantly, in contrast with 

surveys, realist interviews offer an opportunity to test and confirm programme 

theories with participants236.  
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5.1.1 Aim    . 

 

The aim of this chapter was to refine and test the four IPTs in order to gain an 

understanding of the following question: 

What influences the ability of SSNAP to contribute to quality improvement 

in community stroke care? 

Consistent with the previous phase, stakeholders were defined as anyone working 

in, leading or commissioning community stroke rehabilitation services that 

contribute to SSNAP.  

 

5.1.2 Objectives 

   

1. To investigate how audit engagement is influenced by stakeholder perceptions. 

2. To investigate the influence of dedicated time for audit within a team. 

3. To investigate the influence of the online platform on data submission. 

4. To investigate perceptions of data accuracy and the influence this has 

on whether data is used for quality improvement. 

5. To refine and test IPTs that seek to explain how SSNAP contributes to 

quality improvement in community stroke care. 
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Figure 5-1: The Realist Evaluation Cycle 

5.2 Methods  

5.2.1 Methodological framework 

RE seeks to develop, refine and test programme theories that explain “what works, 

for whom, under what circumstances and how?”138. This chapter describes the use 

of realist interviews for a second circuit (stages 2-5) of the RE cycle as illustrated 

in red in Figure 5-1.  Four IPTs developed previously were used as a framework to 

explore how SSNAP contributes to quality improvement in community stroke 

services.  
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As described in Chapter 2, collaborator engagement is fundamental to 

RE123,144.  Collaborator meetings were completed virtually, either individually or in 

groups of two or three; contributions are detailed at the relevant point in the 

chapter. Ethical approval for this study was granted by the University of Nottingham 

Faculty of Medicine and Health Sciences Research Ethics Committee (FMHS 387-

1021) (see Appendix 4-1). All data were collected, and all methods carried out in 

accordance with relevant guidelines and regulations. To aid transparency and 

rigour, the consolidated criteria for reporting qualitative studies (COREQ) 

framework was adhered to237 (see Appendix 5-1 for checklist).  Informed consent 

was obtained from all participants prior to the interview, the participant information 

sheet is included in Appendix 5-2.  

As detailed in Chapter 2 (section 2.2) scientific realism sits between the 

interpretivist and positivist philosophical paradigms, with a number of overlapping 

features that inform both the design and analysis of interviews, as discussed in the 

following sections. An overview of the distinctions between interviews in these 

paradigms is presented in Table 5-1238. 

Table 5-1: Differences in interview paradigms 

Paradigm Interpretivism 
Scientific 
Realism 

Positivism 

Format Unstructured Semi-structured Structured 

Purpose Theory building 
Theory gleaning, 

refining and 
testing 

Theory testing 

Collects 

Idiosyncratic 
narratives and 

individual 
experiences 

Causal insights  
Standardised data for 

aggregation 

Framework Inductive 
Both deductive 
and inductive 

Deductive 

Interviewer 
contribution 

Introduction to topic 
area (participant led 

conversation) 

A collaborative 
exploration to 

establish a shared 
understanding  

Standardised 
approach to 

questioning, avoiding 
interviewer 

contamination  

Sampling 

Purposeful 
identification and 

selection of 
information-rich 
cases related to 

topic 

Diverse 
representation to 

illuminate different 
facets of an 
intervention 

Large scale 
representative of 
wider population 
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The choice of online interviews reduced potential barriers to participation such as 

minimising time commitment and removing the burden of travel239. The online 

platform MS Teams™  is freely available and is routinely used for work purposes 

by potential participants employed within the NHS, therefore would not be 

perceived as a barrier to participation for reasons of accessibility or digital literacy.  

Much consideration was given to the content, format and structure of the interview 

in order to enable flexibility in the moment and capitalise on participant insights. 

Considerations are outlined in the following section, for original interview schedule 

see Appendix 5-3 (these were adapted as part of programme theory refinement as 

discussed in sections 5.3.3 -5.3.6).  

5.2.2 Design 

Purpose 

Programme theories regarding how, when, where and why SSNAP may or may 

not contribute to quality improvement were the explicit subject matter of the 

interview. Participants were asked to confirm, refute, refine or expand upon these 

theories236,240. The purpose was to unpack potential mechanisms that may bring 

about the outcome of interest and identify key features of influential contexts. By 

holding these “up to the light” together, researcher and participant are able to 

collaboratively question their explanatory power and causal leverage241.  

 

Structure and Content 

The structure and framing of interview questions were informed by the RAMESES 

II project interview guidance240. All interviews began with an introduction to the 

purpose and scope of the study. This was followed by an exploration of the 

participant role and their understanding of the audit242. To facilitate participant 

collaboration, interview purpose was articulated and the premise of theorising 

explained as part of the introduction241. Details of this introductory conversation are 

included in the interview schedule in Appendix 5-3. Theories were not always 

presented in their entirety as participants may have viewed these as intransigent. 

Instead partial theories were offered, to allow participants to “fill in the blanks” and 

offer causal claims in their own words241. This provided an opportunity for 

participants to explore possible connections between elements, offering rival 

explanations for discussion243. In addition, participants were invited to speculate 

on the experiences of others, what they have heard, observed or perceived. This 

conjecture provided opportunities to gain greater depth of understanding244. 
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The direction of travel within the interview was influenced by the researcher, 

circling back to revisit points of interest and drilling down to gain greater 

understanding. The pace of dialogue was also intentional, supporting participant 

contemplation and allowing for periods of silence in order for researcher and 

participant to reflect, paraphrase and confirm a shared understanding241. If 

appropriate, the researcher introduced rival theories or alternative outcomes, 

offering an opportunity to compare, contrast and explore the relative explanatory 

power of each245.  

Finally, three different approaches were used to test and validate theories which 

are outlined below244. Data collection in RE should ideally be iterative, revisiting 

the same participants to re-test and validate theories as they evolve. However 

there are circumstances such as limited resources, time and ethical approvals 

where it is acknowledged that a different approach is appropriate. In these 

situations, such as this study, theories can be cyclically refined and tested using 

consecutive participants236.  

1. “There is an idea that….” This approach introduces a broad concept 

without explicitly stating it as formal theory, giving participants scope for 

modification. Using an objective tone creates distance between researcher and 

theory, allowing participants to challenge propositions more easily.      

 

2. “What is it about ‘X’ that makes a difference / brings about…? This offers 

an opportunity for retroduction to explore aspects of the intervention that can be 

used to reveal context or mechanism related insights. 

 

3. “I see, so you are saying that ……is that correct?” This circular line of 

questioning enables the researcher to paraphrase whilst re-organising participant 

responses into implicit configurations of context, mechanism and outcomes for 

validation.  

 

Interview questions were reviewed and updated as theories were refined, this was 

captured and tracked using linked memos in NVivoTM for transparency. See data 

analysis section 5.2.5 for details. 
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Piloting 

The format, structure and ordering of questions were informed through extensive 

piloting with a variety of collaborators (KB, JH, ED, SL, MJ, RF and NC), some with 

an understanding of the topic area and some without. This process refined the 

articulation of both programme theories and the principles of realist interviews for 

participants without realist experience.  

 

Despite changes to terminology used or framing of questions, the manifest content 

of programme theories remained unchanged. Realist training opportunities were 

sought including online interview role play with international research students from 

a variety of health and social care backgrounds. This activity offered insights into 

not only using a realist approach but also the experience of being interviewed using 

these techniques.  

 

 

 

5.2.3 Recruitment 

Alternative perspectives are essential in RE to investigate the many facets of an 

intervention, rather than gain consensus240. On completion of the survey detailed 

in Chapter 4, participants were invited to provide their contact details, role and 

region as an expression of interest to participate in a subsequent online interview. 

The same invitation and eligibility criteria were circulated using social media and 

established clinical networks (Appendix 5-4).  

An aspirational target was set for twenty participants. Variability was purposely 

sought to explore outcomes across a spectrum of contexts and reveal different 

facets of the audit 236.  Consideration was given to, and efforts made to purposefully 

disseminate the advert to reach diverse stakeholders. Representation was sought 

from different roles to provide a variety of perspectives and experiences. 

Representation was sought from across the twenty ISDNs in England to capture 

variation in terms of geography and services. 
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There were twenty-eight expressions of interest, from geographically diverse 

stakeholders in a variety of roles, excluding the commissioning category. Therefore 

further efforts were made through professional networks to circulate the advert and 

recruit specifically from this participant category. This resulted in two additional 

expressions of interest, bringing the total to thirty potential participants. Four were 

excluded due to duplicate roles or regions. They were contacted by email, thanking 

them for their interest and explaining the reasons for non-selection (as outlined in 

the initial expression of interest invitation). Invitations were sent in batches, 

recruiting four participants at a time. In total twenty-six invitations were made and 

six failed to respond. This process is illustrated in Figure 5-2. All those who 

expressed an interest in participating received participant information electronically 

(Appendix 5-2). Contact details for the researcher were available on the advert if 

individuals wished to receive additional information. All those who participated 

completed and returned an online consent form prior to the interview. No 

participants withdrew after consent.  

5.2.4 Data collection 

Interviews were completed using the online platform MS Teams™. No one else 

was present during interviews other than the researcher (LR) and interviewee. 

Transcripts were exported into MS Word™ documents for cleaning, these were 

checked against original recordings for accuracy. NVivo™ software was used for 

organisation, assisting data management and supporting analysis. 

Figure 5-2: Recruitment process 



144 
 

5.2.5 Data analysis 

This study has been informed by realist methodology. As such analysis was both 

deductive using the frame offered by the four IPTs and open to new inductive 

insights from participants to explore generative causation246. Analysis does not 

report aggregate data in an attempt to demonstrate “strength by numbers” 

causation. Instead, it sought to provide an ontologically-deep understanding of 

phenomena140. This required continuous re-evaluation in light of new insights, 

which was underpinned by a transparent and cumulative approach to theory 

development140. This process is described in the following paragraphs.  

 

Preparation 

Interviews were organised in “batches” of four, allowing for iterative cycles of 

coding and analysis to inform subsequent interviews229. This provided an 

opportunity to refine and expand on theories with the knowledge that confirmation 

may be explored in subsequent interviews247. None of the participants were known 

to the researcher prior to the study. As per Manzano et al., the first two batches 

were organised predominantly with Team Leads / Service Managers who were 

more likely to have a macro-level overview of the audit and its purpose, followed 

by Clinicians and Administrators to explore the reality of audit activity at a micro-

level236. Subsequent interviews were based upon participant availability. Prior to 

coding of each interview, complete transcripts and field notes were read and re-

read to gain a better contextual understanding, before attempting data 

extraction128. Each interview was stored within NVivoTM as an individual data 

source.  

 

Rigour 

To achieve rigour within this study a number of steps were taken. The RAMESES 

II reporting standards for RE were followed138. Ten of the twenty interviews were 

independently analysed. All linked memos tracking theory development and field 

notes were reviewed by a second researcher with expertise in realist methods 

(NC), enhancing the trustworthiness of findings. In addition, realist interviewing 

requires researchers to directly test their hypotheses with participants, seeking 

confirmation or clarification regarding the programme theory under exploration. 

Trustworthiness in this study was further established by discussing findings with 

collaborators (KB, CL, RS, ED and JH) and the PhD supervisory team (SL, RF, NC 

and MJ). 
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Coding 

A separate node was created for each IPT with an associated linked memo to track 

any changes during analysis 128,227 (see Figure 5-3). Therefore coding used a 

primarily deductive framework, whilst being open to inductive insights.  

 

 

 

Figure 5-3: The four initial nodes 

 

 

A combination of export coding and referential coding was used. Export coding, 

sometimes termed evidence-based coding extracts highly relevant passages from 

transcripts to test against programme theory and refine context, mechanisms and 

outcome configurations. This is particularly beneficial when a causal insight is 

clearly articulated within the data229. Referential coding highlights and annotates 

sections of a transcripts without direct extraction. These passages are used 

“indirectly” as their contents are paraphrased and are therefore described as being 

evidence-informed. This is beneficial when insights from a passage are “causally 

vague” or less succinct229. 
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Context, mechanism and outcome extraction 

In some situations, a single data source provided causal insights supporting an 

entire context, mechanism and outcome configuration. However multiple data 

sources were commonly used to support dyadic components, i.e. context- 

mechanism or mechanism-outcome128,248. Once each transcript was read and 

coded, each IPT was reviewed. This included evaluating the source and 

associated field notes to fully understand the context of the interview, adding any 

notes to the linked memo for transparency128. Where data was sufficiently rich and 

distinct features of a context were apparent, child nodes were used to organise 

coded data. Where further components of a contextual feature were evident, these 

were organised using grandchild nodes. Figure 5-4 illustrates the refined IPT-1 

“Organisational support”, which began as “Perceptions of audit as a worthwhile 

activity” (Figure 5-3). This refinement, and the creation and development of nodes 

were tracked using the linked memos. 

 

 

 

 

 

 

 

Figure 5-4: Example of node development 

Refinement  

This was an iterative process which required sufficient data to confirm, refute or 

expand upon components of an IPT128. A clear record of any changes and the 

associated justification were made in the linked memo 128,227.  Once all interviews, 

field notes and linked memos had been scrutinised and data extracted to support 

refinement, the resultant IPTs were examined collectively. This enabled the 

relationships between theories to be examined, clarifying any overlaps and 

articulating distinctions. This “tidying up” is described by Gilmore et al. as an 

essential final process by which greater clarity and linkages between theories can 

be achieved128. In contrast to alternative methodological stances, this reflexivity 

contributes directly to analysis rather than discussion in RE228. 

Node 

Contextual 
feature 

Individual 
components of 

contextual 
feature 
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Figure 5-6: Chart to illustrate the regional distribution of participants. 

5.3 Findings 

The following section describes the interview participants before detailing findings 

related to each IPT in turn. Online interviews were completed as planned with 

twenty participants, lasting between 35 and 97 minutes (mean 57, median 56).   

 

5.3.1 Description of participants 

The roles and regional distribution of the twenty participants are illustrated in the 

following graphs. Participants self-reported their role category as the role they 

spent the majority of their time undertaking. However, during conversation it 

became apparent that many Team Lead 

roles were combined with either clinical 

responsibilities or strategic leadership 

within their ISDN. Participants in these 

joint positions were able to offer deeper 

insights into causal relationships and 

simultaneously consider alternate 

perspectives to questions.  Their ability to 

appreciate the proposed programme 

theories at a more abstract level proved 

invaluable when attempting to test and 

validate theories.  

 

 

To reduce the risk of 

identification, regions have been 

coded 1-20 to reflect the twenty 

ISDNs within England and 

illustrate the geographical spread 

of participants. Representation 

was gained from twelve of the 

twenty regions, exceeding the 

aspirational target of ten.   

 

Figure 5-5: Chart to illustrate the role distribution of participants. 
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5.3.2 Initial Programme Theory refinement and testing 

The following sections describe the process by which interview findings were used 

to refine the four IPTs.  

Each section begins with a black and white figure containing the proposed context, 

mechanism and outcome configuration for the IPT. Findings are then organised in 

the following format:  

a. The outcome of interest is stated, and any refinements described. 

b. Contextual features that influence the outcome of interest are summarised. 

Each contextual feature is detailed in turn (bold heading). Findings are used to 

illustrate refinements made to each context-mechanism configuration. 

Individual CMO configurations are presented separately (black and white). 

c. The refined programme theory (PT) is presented as a coloured figure containing 

all the underpinning CMO configurations.  

 

 

Interviews offered opportunities to delve deeper into mechanisms and explore with 

participants their reasoning and responses to the situations they have experienced. 

This has enabled the identification of resources and responses within proposed 

mechanisms. Dalkin et al. have advocated for this explicit disaggregation of 

resources and reasoning in RE. They suggest this explicit articulation supports the 

investigation of causality and reduces ambiguity when making causal claims115.  

 

Collaborative interviews enabled exploration regarding the levels at which 

contextual features and outcomes were manifest (e.g. team, service, 

organisation)123. These processes have supported the refinement and expansion 

of the proposed IPTs, enhancing the explanatory power of the resultant PTs. This 

refinement process is detailed in the following pages.  
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Figure 5-7: IPT1 proposed CMO configuration. 

5.3.3 IPT1:  

If individuals perceive SSNAP as a worthwhile activity,  they are more likely 
to engage with the audit. 

 

 

 

a. Outcome of interest 

The proposed outcome of interest for IPT1 was engagement in the audit process, 

at the level of individual stakeholders. However participants more commonly 

described engagement at the level of the team, rarely using first person singular. 

Instead participants used first person plural “we, us, ours” to describe the wider 

engagement of team members in the audit process.  

 

Although all participants reported their teams to be engaged in audit, the degree 

to which varied. There was a clear distinction between those teams actively 

engaged and those with minimal engagement beyond data collection. “I don’t think 

anyone looks at it [SSNAP feedback] or really cares, so we just do the minimum.” 

[P1-Team Lead] Some participants described their team’s level of engagement as 

“just tick a box to say you've done it.” [P14-Support Worker] 

 

In contrast, active engagement of teams was characterised by activities beyond 

data collection alone, such as quality assurance or communication of feedback 

reports. “We look at our reports in the monthly therapy forum…our data quality is 

everyone's responsibility”. [P4-Service Manager] These additional actions 

suggested insight into the potential use of data, if not an appreciation of the full 

audit cycle. “Teams completely understand it. They review it before me ….they’re 

very keen at looking at it.” [P20-Commissioner]  

 

The outcome of IPT1 was therefore refined to:  

Teams are more likely to be actively engaged in the audit process. 
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b. Contextual features  

Participants described leadership interest to be of paramount importance with 

regards to the support offered by their organisation, over and above financial 

support. It was seen by many as a prerequisite for engaging teams or securing 

funding. When exploring participants’ experiences of the constructive use of data, 

it became apparent that this was a facet of a larger contextual feature, that of 

having an audit champion within a team. The champion encompassed a number 

of components including procedural knowledge, insight into purpose and 

experience of the positive impact of audit.   

 

Leadership Interest 

In the context of leadership interest in audit data, a number of factors were 

described as influencing a team’s motivation to actively engage in the audit 

process. These included the prospect of comparison, the potential consequences 

of scrutiny and the value attributed to the post-acute audit by those in leadership. 

 

Participants who expressed concerns about the potential of appearing as a 

negative outlier in feedback reports, described taking additional steps to ensure 

data was complete and accurate prior to submission. “It’s quite nerve wracking, 

like oh gosh what we are doing is going to be seen [by commissioners] and how 

do we make sure this looks accurate”. [P1-Team Lead] The prospect of 

comparison by those in leadership was reported as motivating a team’s 

engagement with audit. “You know what you're doing is being noticed. I think it's a 

good thing, they [managers] can compare nationally and say, you know ours is 

pretty good in comparison. Yeah, it definitely helps.” [P2-Administrator] 

 

In teams where leadership were attentive to audit data, participants described 

being motivated to actively engage in the audit by the potential consequence of 

scrutiny. “Within our team, I know that our senior managers take it seriously. 

Whenever the report comes out, there's quite a buzz around it, everybody is 

interested, they take a lot of pride.” [P2-Administrator]  However, where data was 

reported as not being acted upon this was described as disheartening for 

individuals. “Our team lead will look at the data, but nothing really happens above 

her to be honest, no. Nothing's really come from it, it’s sad to be honest.” [P14-

Support Worker] 
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For organisations where post-acute data was reported as not being scrutinised by 

those in leadership, this was described as demotivating for teams. This resulted in 

a reluctance to commit efforts beyond data collection and a perception that 

performance was without consequence. “Nobody is sat in a room with a chief exec 

talking them through, what the community performance looks like. Whereas with 

acute we absolutely get hauled to the clinical commissioning meeting and I'd be 

stood there with our SSNAP data, talking people through it. That's not happening 

for community teams. So the accountability aspect of it, I just don't think it's there.” 

[P5-Service Manager] 

 

This perceived disparity in interest between acute and post-acute audit data was 

described as demoralising for teams. Participants alluded to this as contributing to 

a broader perception of community activity lacking value or respect within their 

organisation. “In our meetings with the trust, it's all about inpatient hitting the 

inpatient targets and community they don't bother about. Which is such a shame 

because a lot of the hard work is done in community. So it does feel like community 

is left behind.” [P14- Support Worker] These perceived differences were reported 

as contributing to a lack of motivation to engage with the audit, beyond data 

collection. “Even the head of stroke isn't interested [in the post-acute report]. He's 

very interested in the acute SSNAP report. But he's not interested in the 

rehabilitation wards or community, why should we bother.” [P8-Service Manager] 

Figure 5-8 describes the refined CMO configuration for the contextual feature: 

leadership interest.  

 

 

 

 
 

 

Figure 5-8: PT1 Contextual feature - Leadership interest 
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Audit champion within a team 

The presence of an audit champion was reported as instrumental in the active 

engagement of the wider team in the audit process. A variety of manifestations 

were described by participants, across roles including administrative, team lead 

and management. These individuals were not employed specifically for audit 

purposes, nor were they formally identified as responsible for the audit. Instead 

their roles had naturally evolved to include aspects of the audit. In some teams, 

participants reported this role as being shared between two people. Despite the 

variety described, there were four common components. These components were 

described as facilitating the active engagement of the wider team in the audit 

process via a number of different mechanisms which are summarised in the 

following paragraphs.   

 

Procedural knowledge  

Champions were described as possessing a tacit understanding of the audit, 

characterised by their ability to support the participation of others. This knowledge 

exchange often occurred informally. “It's something we just take for granted, that it 

just happens. There is a lot of understanding that goes into pulling all the data and 

getting it in the right place.” [P12-Administrator]  

 

Insight into purpose 

Sharing an appreciation of the purpose of audit, and its potential leverage in quality 

improvement was described as motivating team members’ engagement with the 

audit.  It's the understanding as to why this is so important. It's not a nice to have, 

it's absolutely must-have because it is the only thing that gives us weight in 

arguments with Commissioners, for service development…It's not going to work 

until we can get that feedback loop. [P9-Service Manager] One participant who 

identified as an audit champion within their team described how she motivated 

others to engage, by raising insight into the purpose of audit amongst team 

members. “Showing them what it can offer….how can they use that data to their 

advantage or to develop things for their patients. It's about making that link back, 

isn't it? How powerful it could be if we get it right.” [P5-Service Manager] 
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Past experiences 

Although IPT1 proposed first-hand experiences contributed to engagement in the 

audit, interview participants commonly reported the influence of vicarious 

experiences. “I've seen it make a difference in other places… We saw the impact 

in the data so I know it can work.” [P5-Service Manager] These observations of 

positive outcomes in other contexts were reported as motivating teams by 

providing hope that given similar opportunities change was possible.  
 

For those teams with negative experiences, for example data being used critically, 

this was described as reducing their motivation to engage with the audit, beyond 

the collection of data. “The general feeling about SSNAP it's a bit of a stick to beat 

you with.” [P18-Clinician] Participants described champions as using their 

experiences to role model positive behaviours and attitudes towards the audit. This 

was described as motivating the wider team to engage. “She was very much at the 

forefront; she very much led it and pushed the benefits. She encouraged 

everybody”. [P2-Administrator]  

 

Quality Assurance 

Quality assurance was described as being provided by champions at two distinct 

points in the audit. Firstly ensuring the curation of accurate data for submission. 

“She coordinates SSNAP, so we have the right people, under the right teams. That 

is her job - data quality.” [P17-Clinician] Secondly, they compared feedback 

reports with secondary information such as local clinical data to identify any 

differences. “If SSNAP is telling us that we have provided less occupational 

therapy, they should be able to start to investigate…is that down to data capture?” 

[P17-Clinician] Quality assurance varied from an in-depth triangulation with local 

data, to a cursory double-check of patient numbers. Figure 5-9 describes the 

refined CMO configuration for the contextual feature: audit champion.  

 

 

 

 

 

 

 

 

Figure 5-9: PT1 Contextual feature - Champion 
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This section has highlighted two contextual features  that contribute to teams being 

actively engaged in SSNAP, leadership interest and the presence of an audit 

champion. Participants who were unable to identify either, described a lack of 

engagement with SSNAP by their team. “I’m the only one who sees it [feedback 

report]…I don't really do an awful lot. We have pinned it on a notice board, but I 

don't get feedback or questions. I couldn't tell you how many people look at it or 

what they take from it.” [P8-Service Manager]  

 

c. The refined Programme theory (PT) 

The proposed IPT1 has been refined, expanded upon and reframed through 

collaborative realist interviews, resulting in the following programme theory (PT1) 

and underpinning context, mechanism and outcome configurations. 

 

PT1: If there is organisational support for SSNAP, then teams are more 

likely to be actively engaged in the process. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5-10: PT1 underpinning CMO configurations 
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Figure 5-11: IPT2 proposed CMO configuration. 

5.3.4 IPT2:  

If individuals have access to information to support participation and audit is 
recognised as part of their role, they are more likely to complete audit tasks 

 

 
 

 

 

 

 

 

Early in interviews it became apparent that the completion of audit tasks was 

influenced by different contextual features depending on whether a stakeholder 

was clinical or non-clinical. Therefore, CMOs have been considered separately for 

these two distinct categories of role.  

 

Clinical Stakeholders 

a. Outcome of interest: clinical stakeholders 

For clinical stakeholders the outcome of interest was the completion of audit tasks. 

The tasks most commonly described were the collection and uploading of audit 

data. Non-completion of audit tasks for clinical staff was described as resulting in 

poor quality or incomplete data. Participants reported this commonly resulted from 

prioritising patient care over data collection. “She [Rehabilitation Support Worker] 

deprioritised it all the time because she put patients first and quite rightly, and the 

backlog was insane”. [P1-Team Lead] This was described as compromising their 

ability to conclude audit tasks, resulting in incomplete data. “When we're really 

busy we can't afford for that rehab assistant to be inputting into SSNAP. We're 

going to have to leave it this month”. [P5-Service Manager]  

 

One participant highlighted the differences evident in regional reports, contrasting 

those teams with and without dedicated administrative support. “The ISDN level 

reports…I can always tell the teams that haven't got that dedicated admin because 

their results are really low. I know how many referrals are going into that team, so 

why are only 25 coming out?” [P9-Service Manager] 



156 
 

b. Contextual features: clinical stakeholders 

IPT2 proposed that if stakeholders access information provided by SSNAP this 

empowers participation. However, there were insufficient findings to support this 

from the interviews. Instead, participants pointed to significant obstacles that 

prevented the completion of audit tasks, despite information being readily 

available. A lack of dedicated administrative support was described as the 

strongest influence on whether audit tasks were completed. This was perceived as 

encompassing the second contextual feature proposed by IPT2, having audit 

recognised as part of a role. Therefore, the single contextual feature of dedicated 

administrative support was explored.   

 

Dedicated administrative support 

There was broad agreement that a lack of dedicated administrative support 

negatively impacted a team’s ability to complete both audit and clinical tasks. 

Without dedicated admin support for audit, audit tasks were perceived as lacking 

legitimacy and failing to contribute to patient outcomes. “The therapy support 

workers put it in [SSNAP data]. So, while they're doing that, they're not treating 

patients, which is what we’re here to do”. [P8-Service Manager] As a result of 

these perceptions, when teams were busy participants reported a low threshold for 

ceasing data collection. “When the chips are down, and people are busy, it’s [data 

input] the first thing to go”. [P5-Service Manager]  

Participants alluded to the absence of administrative support as an indication of 

the low value placed on the post-acute audit by their organisation, describing the 

negative impact this had on morale. “Maybe if we’re not trying to squeeze it in 

amongst everything else, and therapists didn't feel it stopped them seeing patients, 

they would value it more.” [P16-Team Lead]  

A number of participants reported their teams had taken steps to avoid combined 

roles by employing dedicated administrative support for the audit. In the presence 

of this contextual feature, two distinct mechanisms were identified. Firstly, having 

a dedicated post was perceived as an indication that the organisation valued the 

audit. This acknowledgement of audit as a legitimate contribution to rehabilitation 

was described as motivating team engagement. “She [dedicated administrator] is 

100% responsible for it and people know what to expect from her…. she is very 

much part of the team”. [P15-Team Lead]  
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Secondly, participants described how dedicated support enabled the efficient use 

of resources, recognising and respecting the unique skills required for clinical and 

administrative roles. “It means I'm not pulling clinical staff away from doing what 

they are good at, it’s the best use of our resources”. [P9-Service Manager] 

On later reflection with clinical collaborators and supervisors (CL, KB, RF, SL, NC 

and MJ), it was suggested that the outcome of completing audit tasks strongly 

influenced the ability of the teams to engage in audit. Dedicated administrative 

support was proposed as a contextual feature of the organisation, that enable 

teams to actively engage in audit. The inclusion of this contextual feature and its 

associated mechanisms was deemed to provide greater explanatory power to PT1, 

which describes the impact of organisational support on team engagement.  

 

c. The complete, expanded PT1 is illustrated below.  

 

PT-1: If there is organisational support for SSNAP, then teams are more 

likely to be actively engaged in the process. 

 

 

 

 

 

 

 

 

 

 

 

Figure 5-12: PT1 and underpinning CMO configurations - expanded
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Returning to the proposed IPT2 (Figure 5-11) for non-clinical stakeholders.  

a. Outcome of interest for non-clinical stakeholders 

Non-clinical stakeholders were predominantly in leadership roles. In the context of 

this study, leadership roles included the Service Managers (not limited to Divisional 

or General), Team Leads (clinical or non-clinical) and Commissioners. The 

completion of audit tasks for these individuals commonly involved using audit 

feedback to inform strategic conversations, such as commissioning.  

b. Contextual features 

IPT2 proposed that the availability of information provided by SSNAP and having 

audit recognised as part of a role, both empowered and enabled participation. 

However for those in leadership roles such as Service Managers, Team Leads or 

Commissioners, interviews provided insufficient findings to support either of these 

propositions. Despite information resources and additional support being readily 

available via a number of channels such as website and helpdesk, challenges were 

described to accessing information contained in feedback reports. Participants in 

leadership roles reported they were able to ring-fence time but had difficulties in 

navigating reports and extracting information.  

 

Information accessibility  

A number of components of the report were described as influencing the ease by 

which information could be accessed. Participants proposed that these would 

improve the accessibility of the audit report, via a number of mechanisms. These 

included the use of common metrics, having a consistent format across the stroke 

pathway, signposting to salient details and including a concise summary.  

Common metrics 

Participants described the challenges of using metrics perceived as unique to 

stroke. “I'm looking at data from all sorts of different places and they all use different 

measures, you have to stop each time and remind yourself what it means. If they 

could just measure a few common, core things that would make using them and 

comparing them easier at my level.” [P19 Commissioner] It was suggested that 

this lack of familiarity with stroke specific measures, could be a potential barrier to 

commissioners understanding stroke data. “It depends upon their [Commissioner] 

experience and what measures they're familiar with. I don't think there's a good 

understanding of our data, because we don’t use a common language.” [P17 

Clinician]  
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Consistent format  

Differences were described in the format of the acute and post-acute reports. This 

was reported as presenting challenges in navigating the report and when making 

strategic decisions across a pathway. “Having such a wide variation in the way in 

which data is presented is a problem for the pathway. You’ve got apples and 

oranges.”  [P17 Clinician] Participants alluded to these differences contributing to 

an underlying perception of a lack of parity between the post-acute and acute 

components of the audit. “The problem is that community SSNAP doesn't look like 

acute SSNAP. It doesn't give you the same information, it looks completely 

separate, like it doesn’t belong”. [P7-Service Manager] Participants speculated 

about the difference consistent reporting across the pathway would make. “I'd be 

able to track the outcomes from acute, community through to discharge and six-

month review and see…have we made a change?” [P5-Service Manager] 

Signposting 

Feedback reports were described as lacking clear signposting to salient details, 

therefore time consuming to read and appraise. “That's one thing I do struggle with, 

finding my way around the reports. I need a sort of guide to point me in the right 

direction, suppose signpost me to the important bits for me to know about” [P19-

Commissioner] Participants commonly described “digging” for information and 

highlighted a variety of strategies to locate pertinent information within the reports. 

“The reports are huge; you can't always find the thing you need. So, I download 

the Excel spreadsheet and search for keywords…which is really time consuming”. 

[P5-Service Manager] Participants suggested that clearer signposting within the 

report would improve its accessibility. “It would be easier to get around data quickly. 

If I can do that, it makes it more useful for me when we're looking for gaps and 

where we need to improve.” [P19-Commissioner] 

Concise summary  

Those overseeing a number of different services articulated a desire for clear 

headlines that could be easily located and digested quickly. “When I'm jumping 

from hypertension and heart failure to cardiac rehab, to stroke, seeing what the 

picture is quickly is important”. [P19-Commissioner] As a result, some teams 

provided Service Managers and Commissioners with executive summaries of the 

feedback report, to highlight salient details make efficient use of their time. "I send 

the highlights; I don't send all of it because it’s overwhelming...to try and make it 

easier for them to read, so they're not digging for information. [P12-Administrator] 
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Figure 5-13: PT2 and underpinning CMO configurations 

Some participants expressed frustrations with a lack of performance headlines in 

comparison with acute services who were rated A-E by SSNAP. “It's just a dead 

quick [for acute services]. You're an A, you're B. Whereas for us [post-acute] 

there's no headlines.” [P1-Team Lead] This contrast between the ease with which 

performance data could be extracted from the acute and post-acute feedback 

reports was described as further contributing to a perceived lack of parity between 

acute and post-acute services. “You go into the acute office, and they've got 

congratulations cards from the consultants and certificates from the trust “Well 

done on your A!” And I'm like we're working bloody hard too. You just need to read 

5 graphs to realise it.” [P1-Team Lead] However, there was a lack of consensus 

regarding the rating of post-acute services. Concerns were raised regarding the 

psychological impact poor rating could have on teams. Participants pointed to the 

experiences of acute services where ratings reportedly impacted morale when they 

were introduced. “It can be really demoralizing for teams. They can be trying their 

best to improve, and it doesn't necessarily play out in the SSNAP results.” [P5-

Service Manager] Participants acknowledged the power of a poor rating to 

mobilise services to work towards improvement but were unsure whether the 

benefits of rating outweighed the risk to team morale.  

This section has used interview findings to explore the contextual features and 

associated mechanisms that influence the ability of those in leadership roles to use 

audit feedback to inform strategic conversations.  

 

c. The refined PT2 is articulated below, with the underpinning context, 

mechanism and outcome configuration.  
 

PT2: If the audit feedback report is accessible, then it is more likely to be used 

by those in leadership to inform strategic conversations  
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5.3.5 IPT3:  

Platform challenges influence completeness of data 

 
 

 

 

 

 

 

 

Figure 5-14: IPT3 and underpinning CMO configurations 

a. Outcome of interest 

The proposed outcome of interest for IPT3 was data being less likely to be 

complete. In early interviews it became clear that this negative framing of the 

outcome prevented participants expanding on underlying mechanisms. The 

outcome was reframed to offer opportunities for speculation and expansion on the 

proposed IPT3. The refined outcome was:  

Data is more likely to be submitted for all stroke patients,                              

therefore represents the full post-acute caseload. 

Complete data included compliance (completing individual items within a dataset), 

case ascertainment (completing the datasets for patients transferred to the team) 

and acquiring the datasets for all patients transferred to the team. Participants 

highlighted the importance of data being complete, otherwise they reported it failed 

to reflect the full post-acute caseload. This is explored in more detail in IPT4 as 

this outcome (complete data) underpins the context for IPT4.  

 
 

b. Contextual Features 

Although the proposed contextual features related to the online platform, interviews 

provided an opportunity to explore underlying causes of frustration when 

attempting to submit data. This IPT required a significant amount of circling back 

and exploring rival theories with participants to understand what it was about the 

online platform that contributed to data completeness. Ultimately, it became 

apparent that although difficulties manifested when entering data onto the online 

platform, the underlying causes were systemic. Instead, participants described the 

overarching influence of communication across the stroke pathway. 
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Communication across the stroke pathway  

Effective channels of communication across the pathway were identified as a 

context contributing to the ability of teams to submit complete data. One participant 

described their frustrations “For those twenty percent of patients not on there [not 

transferred], it might be we’ve e-mailed three times, and they still haven't replied to 

me.” [P15-Team Lead] Participants described three components of this context 

that influenced their ability to submit data. These were a network of SSNAP users 

locally, a forum in which to collaborate and the availability of contact details for 

teams in other regions.  

 

Networks 

Participants described networks as being instigated or led by either audit 

champions or administrative support within their team dedicated to SSNAP. The 

aim of these networks was to support communication between teams on the stroke 

pathway. “We’re trying to get a regional network of SSNAP administrators. Our 

administrator is “on it” and has got key people she links with. She goes out of her 

way to build relationships with the new SSNAP administrators”. [P15-Team Lead] 

Networks were described as evolving organically in response to the development 

of new teams, or purposefully following the identification of issues regarding 

communication. “We had a meeting to understand what each team did. Now we're 

trying to get communication once a month and hopefully things can be a bit 

smoother than before.” [P13-Support Worker]  

Forums 

Forums such as in-person meetings were described as an opportunity for 

knowledge exchange between SSNAP users across the pathway. Participants 

described their purpose as two-fold, firstly to ensure a shared understanding 

between teams regarding audit processes. “Inpatient SSNAP, they're not in our 

care group but we've got a good relationship with them. We have meetings to make 

sure therapists are entering the information correctly.” [P14-Support Worker] 

Secondly, participants described forums as an opportunity for quality assurance of 

the data they are submitting, and records transferred to them. “The other way that 

she's using it [meeting with acute team], is as a safety net. She'll be checking who 

has been transferred to our service. If they're not names she recognises, we'll be 

going back to the referring unit.” [P15-Team Lead] 
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In the presence of opportunities for knowledge exchange, participants described a 

perception of shared goals around SSNAP. These goals included the timely and 

accurate curation and completion of SSNAP records. “There's a weekly cross 

check with the inpatient colleagues, we’re all really keen that transfer of records 

from inpatient to community is timely.” [P4-Service Manager] For those teams 

employed by the same organisation, their existing relationships were described as 

facilitating collaboration towards these shared goals. “We are different teams within 

one organization, but she can the transfer the records along to six-month 

provision.” [P17-Clinician] This ability to transfer records across a pathway was 

described as less frustrating and more time efficient for administrative staff, as well 

as reducing the incomplete data submitted.  

 

Availability of information  

Stakeholders used information about other teams submitting to SSNAP for two 

purposes. Firstly it highlighted the teams they interacted with to help them 

understand their clinical pathways and secondly it provided contact details for 

those teams. SSNAP resources such as the transfer tree helped to identify teams 

they referred to or accepted referrals from. This resource enabled them to have a 

greater understanding of their clinical network and transfer patient records more 

efficiently. “SSNAP data has been really useful, especially the transfer tree. 

Knowing who are the common people referring in and out to. Linking in with 

contacts to ensure the SSNAP record is transferred seamlessly. In a big area with 

multiple different providers, knowing who to pick up the phone to when you want 

records sent over. The transfer tree was probably the most useful thing for that.” 

[P9-Service Manager] 

In the absence of up-to-date contact details, participants described the challenges 

of communicating with providers outside their region and the subsequent impact in 

terms of ineffective use of resources (time) and the resulting frustrations for the 

team.  “Locally the pathway is smooth, and we know all the names. But when you 

go wider than our borders, then it gets very difficult. You ring wards and they won't 

have a clue. So, it's a lot of phone calls and we have to ring them again and again. 

You collect a list of names for different hospitals and then obviously people change 

jobs. It’s annoying it takes up loads of time.” [P1-Team Lead] 
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Figure 5-15: PT3 and underpinning CMO configurations 

In addition to the extra administrative burden, participants reported these 

challenges often resulted in incomplete data submission, therefore not 

representative of their full stroke caseload. “Lots of patients don't get transferred 

across on SSNAP. We do chase, they don't always have the contact details of the 

right person. There’s only so much you can do. So some patients fall off SSNAP.” 

[P8-Service Manager] When using resources offered by SSNAP such as the 

helpdesk, participants described finding the available information of limited use. 

“The SSNAP team…they give you the person who registered ages ago, usually 

the head of service. It's not the actual admin people who are inputting the data 

now.” [P8-Service Manager] There was agreement that teams would benefit from 

up to date and accurate information regarding key contact details for teams 

submitting to SSNAP (both acute and post-acute). It was suggested that this would 

not only enable them to submit more complete data, but also be a more efficient 

use of their time and be less frustrating for those attempting to submit data.  

This section has highlighted how communication across a clinical pathway 

contributes to the submission of data that represents a complete caseload. Three 

components underpin this communication, a network of SSNAP users locally, a 

forum in which to collaborate and the availability of contact details for teams in 

other regions.  

 

c. The proposed IPT3 has been refined, expanded upon and reframed 

through collaborative realist interviews, resulting in the following programme theory 

(PT3) with the underpinning context, mechanism and outcome configuration. 

 

PT3: Channels of communication across a clinical pathway support data completeness 
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5.3.6 IPT4:  

Perceptions of data accuracy influence the use of feedback 

 

 

 

 

 

 

 
 

Figure 5-16: IPT4 and underpinning CMO configurations 

 

a. Outcome of interest 

The proposed outcome of interest for IPT4 was audit feedback reports being less 

likely to inform quality improvement. It became apparent in early interviews that 

this negative framing of the outcome limited the scope of participant responses. 

This was therefore reframed to offer opportunities for speculation and expansion 

on the proposed IPT4. The refined outcome of interest: 

Audit feedback reports being more likely to be used for quality improvement. 

b. Contextual features 

Findings identified two distinct contextual features that were described as 

influencing the likelihood of feedback reports being used for quality improvement. 

Firstly, the degree to which stakeholders perceived the report to be accurate and 

secondly whether stakeholders had access to and understanding of local data 

collected by their organisation. These are summarised in turn in the following 

paragraphs.  

Stakeholder perceptions of the accuracy of audit feedback reports 

Three components were highlighted as influencing a participant’s perception of 

accuracy. These were its ability to reflect a complete and recent caseload, reflect 

the service delivered and finally capture changes made by patients. IPT4 proposed 

that perceptions of variations in reporting practices influenced the likelihood of 

stakeholders using audit feedback reports for quality improvement. Although 

acknowledged by participants, this was not described as influencing the use of 

feedback reports. Potential reasons for this will be discussed later in this chapter.  
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Reflects recent and complete caseload 

A lack of contemporary data was reported to impact the perceived relevance and 

utility of the feedback report for the team. This was described as presenting 

challenges when teams attempted to explain trends in performance. “By the time I 

get information back… it's not relevant or fresh in my mind. If it showed an up-to-

date caseload, it would mean more to me and the team, and we could use it.” [P1-

Team Lead] This perception of data being “out of date” impacted their ability to 

confidently use it for quality improvement. “By the time you get the report, it's not 

an accurate reflection of what you're doing now. So, it's difficult to use 

confidently…if you want quality improvement you've got to wait six months before 

the next report comes out.” [P3-Team Lead] 

 

Two sources were highlighted as resulting in the inaccurate reporting of patient 

numbers. Firstly, participants described patients being referred to post-acute 

teams without existing SSNAP records. “There's no one offender... it might be they 

come through TIA clinic, they've had a subarachnoid haemorrhage…a fracture and 

then a stroke, so they don't go on SSNAP from the acute.” [P15-Team Lead] 

Participants reported this impacted their confidence to use feedback. “On SSNAP, 

last year the number of patients actually transferred through to us was probably 

half what we actually saw, so it's quite a significant difference.” [P1-Team Lead] 

Secondly, the necessity to lock records at six-months, often before rehabilitation 

ceased. “Do we capture every patient? No, we don't. A lot of our input is past six 

months and SSNAP is only interested in six months.” [P17-Clinician] As a 

consequence, some participants reported a reluctance to using it for quality 

improvement. “We know we lose so much data, we don't feel it's an accurate 

reflection of what we do. We haven't got to a point where we felt that we could use 

it for service improvement.” [P3-Team Lead]  

 

In contrast, a number of participants challenged the need for absolutely complete 

data. “Are we going for 100% or are we saying actually this is a good 

enough…enough to give us an indication.” [P17-Clinician] Participants questioned 

whether the benefit of capturing every patient, was worth the resources. “The 

efforts put in to get data are huge, and the difference between a rough match and 

the exact fine detail, aren’t huge. In terms of manpower and effort and cost, it's just 

not worth it. I'm happy as long as it’s roughly there.” [P19-Commissioner] 
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Reflects service delivered  

Participants described feedback as failing to reflect either the service model or the 

interventions provided. Concerns were raised that teams were registered for 

SSNAP based on historical time-limited service models, which no longer match 

current guidance. Participants described these discrepancies as influencing their 

confidence to use feedback reports for quality improvement. “It's just not easy to 

pin down how you measure up against other teams so I wouldn’t be that confident 

using it.” [P8-Service Manager] Distinctions were made between the delivery of 

acute and post-acute rehabilitation, not reflected in the audit report. Participants 

described the challenges of capturing aspects such as self-management and 

interdisciplinary working, reported as more common in the post-acute setting. 

Interdisciplinary working is where a single professional is skilled in delivering 

interventions from more than one discipline. “You might be doing really well at 

providing psychological support as a team that's not captured in SSNAP because 

it's not provided by a clinical psychologist.” [P3-Team Lead].  

 

The exclusion of activities other than direct treatment, such as phone calls and 

initial assessments was described as failing to reflect the activities undertaken by 

services. “If a physio's out there for an hour doing an initial assessment it doesn't 

get captured in SSNAP”. [P3-Team Lead] This was described as specifically 

pertinent in the post-acute setting due to time traveling between patients. “We 

cover a really big area. So a lot of our therapist time is spent getting to that patient 

so no, not always true reflection.” [P14-Support Worker] Participants expressed 

a desire for greater detail with regards to describing services but acknowledged 

the potential consequences on the burden of data collection. “It's a tricky balance 

… you don't want to create something that's going to take forever to fill out. At the 

same time, I don't think it's hugely meaningful data that comes back or necessarily 

representative of what we're doing.” [P16-Team Lead]  

 

 

Captures changes made by patients 

Participants described SSNAP as failing to capture the impact of rehabilitation 

services, or the progress made by stroke patients in the post-acute setting. A 

number of perceived limitations were reported with regards to the measures used. 

These included the time at which measures were completed, their sensitivity to 

change and the absence of patient reported outcome measures. Participants 

questioned the value of recording measures at a single point in time. “I'd like to 

track the outcomes from acute, inpatient, community, through to discharge and six-
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Figure 5-17: PT4 – Contextual feature perceptions of report accuracy 

month review. To see actually, have we made a change and at the minute, I can't 

do that.” [P5-Service Manager]  

 

There was broad agreement regarding the perceived limitations of the mRS which 

is currently collected on discharge from services, in terms of its sensitivity. “The 

mRS is a bit of a blunt object in terms of measurement.” [P9-Service Manager] 

Participants expressed frustrations at its failure to capture changes made by 

patients. “Patients might have made really good improvements in terms of quality 

of life and functional improvements, but that won't be demonstrated on mRS at all. 

So it doesn't look like they've improved.”[P18-Clinician] Consequently, 

participants reported reservations with sharing audit feedback in strategic 

conversations. “So it's still not giving a true reflection of the change. That worries 

me about sharing this document more widely because if I was a Commissioner, I'd 

look and go that's not good, why are we commissioning that?” [P15-Team Lead] 

 

Participants expressed a desire to collect patient reported outcome measures. 

“PROMS would be really helpful. To see what the impact of the services are, and 

I don't get that from SSNAP now. And that would be really useful.” [P5-Service 

Manger] Specific examples were given regarding the EQ5D which is currently only 

collected at six-months post stroke. Participants from both commissioning and 

service manager roles highlighted the lack of a repeated measure as limiting the 

strategic utility of SSNAP feedback. “If they had one done [EQ5D] in the acute and 

then it's done at the six-month review to see how far that patient has come. From 

a commissioning point of view it would be useful.” [P20-Commissioner]   

 

Figure 5-17 describes the refined CMO configuration for the contextual feature: 

Perception of report accuracy.  
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Access to local service-level data 

The second contextual feature identified as influencing the likelihood of feedback 

reports being used for quality improvement was stakeholder access to and 

understanding of their own local data. This was described as enhancing confidence 

to use data in strategic conversations via two mechanisms. Firstly by using local 

data to support or compliment SSNAP feedback and secondly by using local data 

to provide a narrative for SSNAP feedback.  

Participants described comparing their local data with SSNAP feedback, looking 

for differences that may indicate data collection or reporting errors. This quality 

assurance was described as enhancing the credibility of SSNAP feedback. “But 

it's not always 100% accurate. So we also collect manual data that's cross checked 

until we're a bit more confident. It’s getting much more accurate.” [P11-Team 

Lead] In addition to quality assurance, participants described using local data to 

supplement SSNAP feedback. Where additional metrics were collected as part of 

a local data-set, this provided greater detail for strategic conversations.  “I'm putting 

together a business case, what’s SSNAP telling us? Then we back it up against 

what we collect on Rio, to cross reference and they can put both in their business 

cases.” [P12-Administrator] 

 

Local data was described as providing a narrative and offering context for SSNAP 

feedback. Details such as staffing establishments and referral trends were reported 

as being used to support strategic conversations regarding performance. “You 

have to give a narrative around it. So yes, we're coordinating the data source with 

other data sources as to why performance is where it is.” [P17-Clinician] 

Participants who used local data to support the scrutiny of audit feedback, reported 

this contributed to their confidence in using feedback for strategic conversations. 

“[By cross-checking data] we get a good picture of what’s going on, if there are any 

caveats, we add those as appendixes, on the whole I feel confident in our data set 

yeah.”  [P12-Administrator] 
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This section has highlighted two contextual features that influence the likelihood of 

SSNAP feedback reports being used for quality improvement purposes. These 

were the perceived accuracy of the SSNAP feedback report and access to local 

data, both of which increase stakeholder confidence in using feedback reports for 

quality improvement.  

c. The proposed IPT4 has been refined, expanded upon and reframed 

through collaborative realist interviews, resulting in the following programme theory 

(PT4) and its underpinning context, mechanism and outcome configurations. 

PT4: If teams are confident in the accuracy of feedback reports and 

understand their local context, reports are more likely to be used for quality 

improvement   

 

 

 

 

 

 

 

 

 

Figure 5-18: PT4 and underpinning CMO configurations 

 

 

Realist interviews have been used to refine and test four IPTs, resulting in four PTs 

that seek to explain the mechanisms by which SSNAP contributes to quality 

improvement in community stroke care.  An overview of the four PTs is provided 

in Figure 5-19.  
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Figure 5-19: Overview of the four proposed programme theories 

Four theories that seek to explain the mechanisms by which SSNAP contributes to quality improvement                         

in community stroke care 

 

 

 

 

 

 

 

 

 

 



5.4 Discussion  

This chapter builds on findings from previous chapters, exploring how SSNAP 

contributes to quality improvement in community stroke rehabilitation. Findings 

have been used to refine and test IPTs, resulting in four PTs that seek to explain 

this contribution. The following section situates findings in the context of existing 

audit and feedback literature and highlights what is added to the evidence base. 

Study strengths and limitations are detailed. The implications for research, policy 

and practice are discussed later in Chapter 7.  

Organisational support (PT1) 

Addressing challenges to accessing and using audit feedback has the potential to 

increase leadership interest in SSNAP. PT1 proposes leadership interest, along 

with the presence of an audit champion and having dedicated administrative 

resources, are features of organisational support. Findings from this study 

suggested that the organisational support offered by the healthcare provider 

(commonly an NHS Trust), motivated and enabled teams to be engaged with 

SSNAP in the community setting.   

A systematic review regarding the influence of context on the effectiveness of 

healthcare quality improvement by Kringos et al. found a substantial body of 

literature referring to the enabling effects of organisational support249. For national 

clinical audits specifically, there was a suggestion that a “lack of active interest” 

from leaders contributed to a failure to engage clinicians in audit32,33,173. A number 

of studies proposed leadership engagement to be a prerequisite for another 

contextual feature, the presence of a champion, highlighted by this study as 

influencing team engagement in audit16,30.  

Hut-Mossel et al. proposed champions to be “vital” if healthcare professionals were 

to perceive audit as a worthwhile activity16. Brown et al. also identified champions 

as a variable in four theories that contributed to the Clinical Performance Feedback 

Intervention Theory (CP-FIT)30.  Champions may be defined as individuals who 

“work within an organization and who dedicate themselves to promoting a change 

within the organization”250. In Miech et al.’s integrative review of the literature 

regarding champions in health care settings, they found the presence of 

champions to be associated with successful implementation193.    
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This study found champions to be conceptually fluid, not consistently undertaken 

by someone in the same role in each team, and sometimes shared between more 

than one individual. This echoes suggestions from both Soo et al.251 and 

Damschroder et al.252 who point to the advantages of multiple champions who 

“leverage their respective organisational position”, especially where the 

intervention requires a change in behaviour. Where participants in this study 

described the champion role being shared, they commonly alluded to this being 

what Miech et al. describe as a “champ-and-chief” model193. In other words, the 

champion role is shared between two individuals, the more junior motivates via role 

modelling, whilst the more senior has the authority or expertise to enable 

engagement. The most common configuration of shared champion roles in this 

study was that of an Administrator and a Team Lead working together to support 

the implementation of SSNAP findings.  Where the champion role was described 

as being fulfilled by a single individual, this was commonly reported as someone 

acting in multiple capacities. For example, a Team Lead also employed by the 

ISDN at a strategic level. In the literature these individuals are described as 

organisational boundary spanners, possessing both an appreciation of different 

perspectives and the ability to influence more widely250.   

 

The champion roles identified by participants in this study were described as 

exclusively emergent, in that they evolved naturally rather than individuals being 

selected and appointed.  Although there is a clear distinction between emergent 

and appointed champions within the literature, there is little evidence to support 

which is more effective250. A number of studies have made suggestions as to the 

key characteristics that a champion should possess. These include “influence, 

ownership, physical presence at the point of change, persuasiveness, grit, and 

participative leadership”192 as well as “negotiation skills, advocacy, communication 

across organisational boundaries, enthusiasm and energy”193.  However, there is 

both ambiguity and debate in the literature as to whether these terms describe the 

characteristics of a champion, or the activities they undertake250. To address this 

challenge, Shea proposed a model that distinguishes between the characteristics, 

activities and outcomes of a healthcare champion. This model suggests that a 

champion’s commitment and experience influences their activity, in turn influencing 

their engagement with peers and ultimately their impact250.  
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There are a number of similarities between this conceptual model and PT1 as 

proposed by this study including the activities undertaken by a champion to support 

effective implementation. However, when seeking to understand the contribution 

made by champions in using SSNAP to drive quality improvement in community 

stroke rehabilitation, PT1 provides greater explanatory power for a number of 

reasons. Firstly, it is nuanced to this setting, informed by stakeholder experiences 

and insight. Secondly, it provides ontological depth through the explication of the 

underlying causal mechanisms of role modelling and skill sharing. Finally, it is 

focussed explicitly on an outcome of team engagement in SSNAP. Findings from 

this study suggest team engagement to be fundamental in achieving the potential 

of SSNAP as a tool for quality improvement in the community setting.  

 

Dedicated administrative support, or a lack thereof, is widely acknowledged in the 

literature as influencing the ability of an audit to contribute to quality 

improvement32,34,173. However, this study found that beyond the obvious resource 

offered by dedicated administrative support, their presence triggers other 

mechanisms that may have a more profound influence on the engagement of 

teams in SSNAP in the community. This study suggests that the availability of 

dedicated administrative support indicated the value placed on SSNAP by the 

organisation. This in turn legitimises audit activities and raises the profile of any 

SSNAP-related activities. The presence of dedicated administrative support 

enabled the efficient use of a team’s skills. In this context, SSNAP was seen as 

enhancing rehabilitation as opposed to detracting resources from it.  Shea’s model 

suggests that the impact of a champion is dependent on organisational support 

specifically for the individual. In contrast, PT1 proposes that together leadership 

interest, administrative support and the presence of a champion are the 

organisational support required to engage team level stakeholders with audit in the 

community setting.  

 

Findings from this study highlighted distinctions between acute and community 

stroke services with regards to organisational support for teams to engage with 

SSNAP. Firstly, there was a perception that leaders were less interested in SSNAP 

feedback reports from community teams in comparison with acute services. 

Findings suggest a lack of clear headlines within the community report may 

contribute to this perception. Secondly, champions were described as pivotal to 

team engagement in the community setting. Although this study did not explore the 
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acute setting in order to enable comparisons, there are acknowledged features of 

community services that may generate a greater reliance on champions to 

motivate and engage the wider team in this setting. These include the 

heterogenous nature of community services, dispersed team location and less 

routinised team activity compared with acute services. Finally as mentioned in 

Chapter 1 (section1.2.3), due to the evolution of community services and their 

relatively small size, community teams often lack the administrative capacity or 

established infrastructure when compared with acute stroke services.  

 

Accessibility of feedback (PT2)  

This study found the accessibility of feedback influenced the likelihood of those in 

leadership roles using it to inform strategic conversations, such as commissioning 

or service development. However, there is a national shortfall in analytical 

capability within healthcare organisations in the UK253,254. This may present 

challenges for stakeholders without analytical skills and expertise, who lack the 

technical support to interpret audit feedback for quality improvement purposes. In 

this situation, there could be an argument against healthcare organisations 

investing in upskilling selected individuals to analyse such data. Instead,  should 

the onus be placed on data providers to improve the accessibility of their reports? 

This would not only reduce the analytical burden on healthcare providers but also 

enable scrutiny by a wider audience.  

Studies have pointed to a lack of clear, easily understood feedback as contributing 

to the failure of audits to result in quality improvement184,204,231. A recent randomised 

controlled trial by Willis et al. investigated the optimisation of national clinical audit 

outputs255. Willis et al. highlighted the limited time stakeholders have to evaluate 

audit findings, noting that “minimising extraneous cognitive load was 

effective…improving intended enactment, intention to review performance and 

ease of understanding”. Their results echo not only the findings of this study, but 

also a number of earlier studies regarding necessity for focussed audit 

feedback26,30,196.  

This study proposed the use of “headlines” to support stakeholders in digesting 

and navigating the findings of feedback reports. This is supported by McVey et al. 

who suggested a single headline metric would reduce frustration for stakeholders 

who were often presented with extensive narrative reports containing multiple 

tables of data33. In some respects, this is already addressed within the acute 
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component of SSNAP by the grading of sites as A-E. However, this is not offered 

within the post-acute component of SSNAP. Although there was much debate 

within interviews, participants were equivocal regarding the relative advantages of 

grading services in the community setting. 

The inclusion of EQ5D was proposed by a number of participants as an alternate 

headline, potentially summarising the impact of community services. This PROM 

is already collected by SSNAP at six-months post stroke and is widely used 

internationally in both clinical practice and research for stroke and other conditions. 

The inclusion of this measure when commencing community rehabilitation would 

satisfy recommendations made by an international group of experts in stroke audit 

methodology256. Yu et al. proposed measures be collected across the stroke care 

continuum, harmonised to enable ease of comparison both along the clinical 

pathway and between organisations. The inclusion of a common metric may go 

some way towards reducing the barrier of heterogeneity within UK national clinical 

audits, described by McVey as impacting the ease with which they can be used to 

make comparisons between services33.  

 

Channels of communication (PT3) 

Quality improvement requires systems to be in place for knowledge sharing, 

coordinating activity and fostering cultures that support improvement efforts257.  A 

number of existing theories highlight the role of these inter- and intra-organisational 

networks in effective audit and feedback16,30. These networks provide transactional 

opportunities for individuals to share information such as contacts or favours257.  

Powell describes networks as invaluable for the exchange of “know-how”; tacit 

organisational or procedural knowledge which is commonly implicit and rarely 

written down258.  

 

The networks described in the audit and feedback literature predominantly concern 

the communication of feedback, sharing of learning, and support of subsequent 

action16,30. In contrast, the networks explored in this study were concerned with 

supporting the implementation of audit, specifically the submission of complete 

data. (It is acknowledged these networks may serve other purposes which were 

outside the scope of this study).  However, PT3 suggests that established networks 

alone are insufficient. This study proposes that in addition to networks, up to date 

information and knowledge sharing opportunities are required to effectively 

signpost and enable collaboration around a shared goal (the submission of 
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complete data). This is echoed by Martin and Dixon-Woods who propose 

“collaboration cannot exist without a network, a network on its own does not equate 

to a collaboration”257. They suggest that whilst networks may lack a raison d'être, 

collaborations are always purposeful.  

 

Whilst the evidence base for collaboration-based approaches is equivocal257, there 

are examples of multidisciplinary teams using collaboration-based approaches 

resulting in quality improvement in acute stroke care. Results from a cluster 

randomised trial involving hospitals in the Northwest of England in 2008-09 

suggested that quality improvement collaboratives were associated with 

improvements in relation to core process measures such as delivery of medication 

and completion of specific assessments 259. The impact of collaboratives was found 

to be inconsistent across the process measures collected. Authors suggested 

outcomes may be dependent on the degree of control participants have over 

specific processes259. This may explain an advantage of collaboration reported by 

participants in this study. Where individuals with limited personal control worked 

together across organisational boundaries, this increased their collaborative 

influence. In an earlier study, Kilbride et al. described the development of stroke 

services in London in 2000-02. The collaboration-based approach used was 

attributed as bridging professional boundaries, generating mutual commitment to 

a common purpose260. Again, this concurs with participants in this study who 

reported being motivated around a shared goal of submitting timely and accurate 

data.  

 

Martin and Dixon-Woods suggest there is limited understanding of components of 

collaboration-based approaches that may influence change and how causal 

mechanisms operate257. However, this study has used realist methods to illuminate 

the mechanisms by which collaboration across the stroke pathway increased the 

likelihood of efficient and complete data submission for the post-acute stroke 

caseload. Findings suggested a sense of shared goals, efficient signposting and 

opportunities to collaborate enabled the appropriate and efficient transfer of 

records, resulting in more timely data submission. Community teams are often in 

the middle or end of a chain, preceded by multiple providers, on whom they are 

dependent for the timely transfer of records. Consequently, collaboration-based 

approaches could be invaluable in overcoming some of the many challenges of 

communication and data transfer reported by participants in the community setting.  
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Perceptions of data accuracy (PT4) 

Consistent with the existing audit and feedback literature, this study found a 

participant’s perceptions of feedback accuracy and credibility influenced their 

likelihood of using it to inform quality improvement19,26,30,255. PT4 uses the term 

validity to encompass four conditions, described by participants as underpinning 

perceptions of feedback accuracy in this setting. These are echoed in the wider 

literature and include the timeliness of feedback30,33,261, completeness of data75 (i.e. 

representing a full caseload), reflecting the services delivered30,232,261 and capturing 

changes made by patients in this setting173.  

 

Findings highlighted a conflict between the burden of data collection and a desire 

for process measures that accurately reflect the services delivered or outcome 

measures that capture changes made by patients. Participants described a desire 

to collect a greater number of metrics, aligning with the detail and perceived status 

of the acute SSNAP report. However, the wisdom of increasing the data burden 

was questioned when many teams lacked the administrative support to collect or 

leadership interest in, the current community dataset. Findings highlight concerns 

regarding limitations of outcome measures included in the dataset namely the 

mRS. The mRS was consistently described as failing to capture changes perceived 

by stroke survivors in the community as important, such as their quality of life or 

mood. Whilst health-related quality of life may improve during inpatient 

rehabilitation, evidence suggests it may deteriorate in the six-months after 

discharge262,263. This presents challenges for community services, who wish to 

capture changes in this population and demonstrate the impact of their needs-led 

services.  

 

With limited capacity for increasing the number of metrics collected by community 

teams, this study suggests prioritising the inclusion of a single PROM to capture 

health-related quality of life, the EQ5D. The EQ5D is already collected by 

community teams as part of the six-month review assessment. The addition of 

EQ5D on commencement of community rehabilitation has the potential to 

demonstrate the impact of services on a patient’s health-related quality of life.   

 

Willis et al. found stakeholders were more likely to engage with feedback they 

perceived as credible255. This in turn facilitated a number of subsequent steps in 

the CP-FIT cycle: interaction, verification, acceptance, intention and behaviour30. 

This study suggests that the incorporation of local service level data provided 
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credibility for audit feedback as well as a local context. Stakeholders described 

being more confident in the explanatory power of audit feedback when they were 

able to combine this with local service level data.  This is echoed by Sarkies et al. 

who suggested  a combination of “externally validated feedback with local, codified 

knowledge” provided greater leverage when using audit feedback to develop 

business cases for quality improvement232.   

 

Local service level data may be more valuable for community services than acute 

for three reasons. Firstly, the need to contextualise national clinical audit data may 

be greater in community services which are more diverse than acute services. 

Secondly, with the reliance on others to transfer records appropriately and 

artificially end records at six-months, SSNAP feedback may not reflect community 

caseloads as accurately as it does for acute services. In situations such as this 

where data is incomplete, Wolpert and Rutter suggest a strategy of triangulation 

with other data sources (such as local data) builds a more robust understanding of 

outcomes234. Finally, SSNAP only provides feedback every six months for 

community services, in contrast with every three months for acute services. Few 

participants were aware of the underlying reason for the frequency, namely 

insufficient data to provide meaningful analysis without significant spontaneous 

variation. Many participants described this frequency as challenging, and as a 

result required supplementing with local data.  

 

This RE has generated four refined PTs that seek to explain the mechanisms by 

which SSNAP contributes to quality improvement in community stroke care. They 

have been tested and refined with a spectrum of participants from different 

contexts, purposely limited to community stroke care. Although the theories 

generated have a level of abstraction, they are sufficiently granular to enable their 

practical application at an organisational or team level. This discussion section has 

situated these PTs in the context of the existing audit and feedback literature, 

demonstrating their applicability beyond stroke. It is proposed that these findings 

may be relevant to multidisciplinary teams seeking to undertake quality 

improvement in the community setting.  

 

 

 



180 
 

5.4.1 Strengths and limitations  

Research into national clinical audits has predominantly been concerned with 

either organisational or clinical perspectives. In contrast, this study explored a 

broad variety of perspectives from audit stakeholders representing administrative 

staff, clinicians, team leads, managers and commissioners. This study is also the 

first of its kind to specifically explore multidisciplinary audit in the community 

setting. These factors have enabled both the generation of new insights and the 

nuancing of existing understanding regarding the role of national clinical audit in 

quality improvement in the community setting. The involvement and detailing of the 

contribution of collaborators has provided specialist expertise and objectivity, 

enhancing the rigour of this study.  

 

The survey in Chapter 4 identified variability in reporting practices as undermining 

perceptions of feedback accuracy. However, interview findings did not suggest this 

reduced stakeholder confidence in using audit feedback. Instead, participants 

described a tacit expectation that teams may interpret guidance differently, 

resulting in subtle systematic differences in reported performance. Although 

participants denied these differences influenced their confidence in data, it is 

possible that interviews inhibited participant candour. In contrast with online 

surveys which are known to reduce the normative pressures on participants to 

provide socially desirable responses, the presence of a researcher in the interview 

scenario may influence findings264. This is an acknowledged limitation of qualitative 

interviews and may occur for a number of reasons. These include a participant’s 

perceived risk of disclosing information that may be contentious265 or their desire 

to offer responses deemed to be socially acceptable264. Other considerations such 

as a perceived link to SSNAP are discussed in the reflexivity section in Chapter 7. 

 

Study strengths include participants being geographically diverse, with broad 

representation of roles to illuminate different facets of the audit process. In addition, 

these were in similar proportions of roles (e.g. Commissioners, administrative staff, 

clinicians) as employed within community stroke. It is acknowledged that 

stakeholders who volunteered to participate in both the survey and interviews, may 

have been those with particularly strong views regarding SSNAP and this may be 

a limitation to this study. It is possible that participants from teams that were either 

unable or disinclined to participate in SSNAP (or this research), may have provided 

different perspectives regarding SSNAP or quality improvement  in general.  
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5.4.2 Conclusion 

This realist study proposes four programme theories that explain specific 

mechanisms by which SSNAP contributes to quality improvement in community 

stroke care. Unique features of the community context have been identified that 

influence these mechanisms. Findings add to the existing literature, providing 

transferable insights into the role of national clinical audit in driving quality 

improvement in community services. These include the importance of 

organisational support for audit including dedicated administrative support, 

leadership interest and the fostering of audit champions. There was a recognition 

of the importance of accessible audit feedback to enable its strategic use and the 

role of collaboration-based approaches along the clinical pathway. Finally, the 

metrics collected must be perceived by stakeholders as reflecting both the service 

they deliver and the populations they serve.  

 

 

5.5 Chapter summary  

This chapter has used realist interviews to refine and test IPTs resulting in four PTs 

which it is proposed explain the mechanisms by which SSNAP contributes to 

quality improvement in community stroke care. Recommendations informed by 

these findings regarding policy, practice and future research are made in          

Chapter 7.  

However, there is a specific proposition made by this study that requires further 

investigation, the use of EQ5D to demonstrate the impact of services on patient 

recovery. Before such attempts are made, a greater understanding is required 

regarding the properties of this measure, and its use within this population. These 

are explored in the following chapter. 
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Figure 6-1: Contextual features of Programme Theory 4 

6 Exploring EQ5D in the context of community stroke care 

Using national clinical audit data to understand what influences the EQ5D 
in this population. 

6.1 Introduction 

At first glance, a quantitative exploration may appear to be incongruent with RE. 

However, this line of inquiry sought to scrutinise a specific contextual feature of 

PT4, proposed in chapter 5 (see figure 6-1). PT4 suggested that if the audit 

collected a metric, perceived as capturing change for this patient group, this would 

increase the likelihood of stakeholders using SSNAP feedback for quality 

improvement.  

 

 

 

 

 

 

 

 

 

 

Two main factors were considered regarding the merits of undertaking this final 

phase of study. Firstly, it would provide an opportunity to explore and build upon 

the existing evidence-base regarding a measure that study participants had 

suggested would capture changes for their patient group, the EQ5D.  Participants 

in both study phases two (survey) and three (interviews) expressed a desire to use 

the EQ5D for quality improvement. Discussion with clinical collaborators 

highlighted a lack of understanding regarding the information offered by the EQ5D 

and how this could be used by clinical teams for quality improvement. Any new 

understanding arising from this quantitative exploration could support the 

implementation of theoretical findings from the study.  
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Secondly, the student had aspirations to explore a variety of methods and present 

a well-rounded thesis, that demonstrated a breadth of learning. The supervisory 

team were divided over whether this final phase of study was necessary as the 

preceding RE was thought by some to be sufficient. However they were happy to 

support and acknowledged the potential value of any new understanding to the 

interpretation of national clinical audit data.   

 

This chapter details a quantitative exploration of the EQ5D in the context of 

community stroke rehabilitation and comprises three sections. Firstly, the 

measurement of health-related quality of life is introduced, the EQ5D is described 

and the evidence-base for its use in stroke summarised. Secondly,  the influences 

on both EQ5D, and change in EQ5D over time for community dwelling stroke 

survivors are explored using statistical analysis of national clinical audit data from 

SSNAP. Finally informed by this analysis, the interpretation of EQ5D in this 

population is discussed.  
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6.2 Health related quality of life 

Before considering the EQ5D, it is important to understand the purpose of such a 

measure. Therefore, the following section provides an introduction to health-

related quality of life (HRQoL) and patient reported outcome measures (PROMs).  

 

6.2.1 What is health-related quality of life? 

Diseases, such as stroke may impact HRQoL, however the correlation between 

observable symptoms and perceived HRQoL is not absolute266. In reality, patients 

reporting poor HRQoL may not necessarily present with severe disease. Instead, 

HRQoL is the culmination of an individual’s personal attributes, cognitive 

responses and social environment267. The subjective nature of these contributions 

means conceptualising HRQoL can be challenging. This has resulted in the use of  

vague or inconsistent definitions in the literature268. For the purposes of this study, 

the definition below, offered by Brazier et al.269 has been used. Although brief, 

when discussed with clinical collaborators it was found to be self-explanatory and 

used language accessible to all stakeholders.   

“The impact of the health aspects of an individual’s life, on that person’s        

quality of life or overall well-being.” 

6.2.2 How and why is health-related quality of life measured? 

Although medical interventions may save and therefore prolong life, it is important 

to understand the consequences for patients. Without assessing HRQoL, 

interventions may be perceived as successful despite poor outcomes such as 

psychological impairment or restricted participation270. For example, following 

mechanical thrombectomy a stroke survivor may score highly on the Barthel Index 

but struggle with social activities or mood.  Outcomes that are important to stroke 

survivors such as HRQoL and the psychological effects of stroke are 

acknowledged as intrinsically difficult to collect at scale64. For these outcomes, 

patient reported outcome measures (PROMs) may offer a potential solution. 

PROMs are a recognised approach to capturing HRQoL. They are questions that 

patients respond to in order to establish their perspective of their own health202. 

PROMs have been demonstrated to complement established outcome measures 

such as the mRS when used with stroke survivors, providing additional and 

valuable information for this population81.  



185 
 

In circumstances where stroke survivors are unable to respond independently e.g. 

significant cognitive or communication impairment, caregivers (or proxies) may 

respond on their behalf. However, studies have suggested that proxies commonly 

report higher levels of disability than stroke patients271-273. This proxy bias has been 

found to increase with increasing stroke severity274. More recently, Lapin et al. 

suggested proxy-provided PROMs to be unreliable for individuals less than three 

months post stroke. Responses were shown to have reduced validity and 

responsiveness275. Based on the subjective nature of HRQoL, the inherent 

limitations to proxy-provided perspectives are acknowledged.  

PROMs play a crucial role in demonstrating the benefits of new health technologies 

by providing a patient-centred assessment of treatment outcomes. Their 

endorsement by leading healthcare organisations, such as the National Institute 

for Health and Care Excellence (NICE), in the UK and the Food and Drug 

Administration in the United States highlights their significance in informing clinical 

practice, healthcare policy, and patient care276,277. The routine collection of PROMs 

data was introduced in England by the NHS in 2009 as part of its PROMs 

programme202. As part of this, the collection of PROMs, (specifically the EQ5D) for 

all NHS patients undergoing surgery in four clinical pathways was mandated by 

the NHS Standard Contract. These pathways were knee replacement, hip 

replacement, varicose vein and groin hernia surgeries202.  

Although lauded as a “landmark development” with an aspiration to facilitate quality 

improvement, patient choice and performance measurement202, minimal impact on 

either patient or provider behaviour was demonstrated278,279 and the programme 

ceased in 2017. Despite the official programme evaluation supporting the ongoing 

collection of PROMs as part of local services, it questioned the ability of the 

programme to deliver on patient benefit without significant change279. Amongst 

other suggestions, recommendations were made that future work focussed on 

supporting providers to interpret and utilise their PROM data and seeking 

improvements in the efficiency of data capture279. Critics of the NHS PROMS 

Programme have urged a shift in focus, away from attempts at using PROMs for 

provider comparison and instead towards individual patient level use276.  
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6.2.3 What is the EQ5D? 

The EQ5D is a standardised measure of health status which can be used across 

health and social care settings, reported by either patient or proxy. Developed by 

the EuroQol foundation, it is widely used internationally for the purposes of 

research, clinical practice and economic evaluation280. The EQ5D is not disease 

specific281 but has been validated for use in assessing quality of life in adult stroke 

survivors282. Although increasingly used as a standalone measure, the EQ5D was 

initially intended as a broad assessment of HRQoL to be used alongside more 

detailed condition specific measures283.The current iteration of the EQ5D is the 

EQ5D-5L.  

 

The EQ5D-5L consists of a five-domain questionnaire (Figure 6-2), and a visual 

analogue scale (EQ-VAS) (Figure 6-3). Questionnaire domains comprise mobility, 

self-care, usual activities, pain and anxiety. Each domain has a five-point scale, 

with options ranging from no issues (one) to extreme issues (five)97. The patient is 

asked to indicate the most appropriate level for each, which generates a score from 

one to five. Originally, each domain had three levels (EQ5D-3L), but in response 

to concerns regarding a lack of sensitivity and substantial ceiling effect this was 

increased to five (EQ5D-5L) in 2009284. The expanded EQ5D-5L has been found 

to have a lower ceiling effect and improved discriminatory power in comparison 

with the original EQ5D-3L285.  

 

Once all five domains have been scored, these numbers describe the individual’s 

health state e.g. 11231, 21322. For the purposes of statistical analysis, health 

states can be converted into a single value from zero to one (higher scores 

indicating best possible health), called an EQIndex. This transformation uses the 

3,125 unique health states (each possible combination of domain scores), and an 

EQ5D-5L value set which has been calculated and validated for individual 

countries286. This process provides weighting that is specific to a country, based 

on studies of HRQOL preference data in their population. See Devlin et al. (2018) 

for details regarding the ED5D value set for England287. Although intended to result 

in a number between 0 and 1, value sets may generate a negative EQIndex 

indicating a HRQoL “worse than death”288. 
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Figure 6-2: EQ5D-5L Questionnaire 
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Figure 6-3: EQ-VAS 

The EQ-VAS is a vertical line, numbered 0 to 100 and marked out in units of 5. The 

patient is asked to indicate with an “X” on the scale their perceived health on the 

day of assessment, 100 is best possible health and 0 is worst202.  
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The majority of published research undertakes statistical analysis using the 

EQIndex as this simplifies analysis281 and has been shown to be more responsive 

than the EQ5D-VAS289,290. There is a lack of consensus regarding the statistical 

methods applied to analysing EQ5D-5L data, with a variety of approaches evident 

in the literature 286,291. These are often poorly described and frequently compromise 

statistical assumptions, such as the normality of the distribution of residuals292. 

Common statistical approaches include dichotomising domains responses into no 

problems reported and problems reported293-295, Tobit regression models for non-

normally distributed EQIndex (or assuming normal distribution and using 

multivariate linear regression296) and multivariate linear regression for EQ-VAS293. 

 

Historically the EQIndex has predominantly been used for economic 

evaluations297. However, for clinical research into patient outcomes there is a 

suggestion that EQ5D-5L data should be interpreted at the domain level to 

distinguish the influence of separate domains on HRQoL292. This echoes 

participant feedback from Chapter 5 and discussions with clinical collaborators 

regarding a desire to capture patient outcomes across a variety of domains such 

as pain and mood. As described earlier, HRQoL is multidimensional and unique to 

an individual’s physical, cognitive and social circumstances. Therefore, reducing 

the EQ5D-5L outcome to a single number limits the insights that may be drawn 

with regards to the factors that influence individual domains202,293.  
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6.2.4 Use of EQ5D-5L in stroke 

The EQ5D-3L and EQ5D-5L are widely used in stroke research and their 

psychometric properties have been evaluated by a number of studies in the stroke 

population (285,289,290,298,299). A recent systematic review of instruments that capture 

self-reported HRQoL described the EQ5D as demonstrating the “most promising 

psychometric properties” for stroke survivors282. The review found it had limited to 

moderate test-retest reliability, construct validity, responsiveness and floor and 

ceiling effects.  

 

As described earlier, the EQ5D-5L was introduced in 2009 to overcome some of 

the limitations reported in the EQ5D-3L. It has been more than ten years since both 

Janssen et al. and Golicki et al. explored the use of the EQ5D-5L in stroke survivors 

and found it to be a valid tool to capture HRQoL for this population, as well as 

having psychometric advantages to the original EQ5D-3L284,285. It is interesting to 

note that despite these advancements, the majority of published literature utilised 

the original EQ5D-3L. The apparent reluctance to embrace the extended EQ5D-

5L may be partly because EuroQol are yet to publish value sets for all countries300. 

However, it may also be driven by the potential challenges of collecting and 

analysing domain responses at five levels in comparison to three281.  

 

A relatively small number of studies have used the EQ5D-5L in the stroke 

population. Table 6-1 contains an overview of those studies that report EQ5D-5L 

outcomes. Døhl et al. investigated the factors contributing to post-stroke healthcare 

utilisation301. They found the EQ5D-5L performed equally as well as the Motor 

Assessment Scale, Hospital Anxiety and Depression Scale, Barthel Index and 

modified Rankin Scale (mRS) for predicting healthcare need and identifying 

specific groups for intervention post stroke301. Hernández et al. explored 

associations between the EQ5D-5L and the mRS294. Findings supported a 

correlation between EQ5D-5L and the mRS. Stronger associations were evident 

in the physical domains of mobility, self-care and activity. Authors suggested the 

EQ5D-5L provided additional information not captured by mRS in this population. 

Mei et al. explored factors influencing HRQoL for stroke survivors293. They found 

stroke survivors in rural areas reported lower HRQoL when compared with those 

in urban areas.  
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Oemrawsingh et al. developed and compared case-mix adjustment models for 

mortality, mRS and EQ5D-5L for community dwelling stroke survivors in 

Malaysia302. They found the predictor variables differed between EQ5D-5L and 

other outcomes. Sex, socioeconomic status and nationality were specific to EQ5D-

5L, whereas age, National Institutes of Health Stroke Scale (NIHSS) on admission 

and heart failure were common across all three models. The NIHSS is a clinicians’ 

assessed tool used to evaluate various neurological functions such as 

consciousness, movement, sensation, speech and vision. The 15-item scale is 

used to measure the stroke severity. Scores range from 0-42, with a higher score 

indicating greater severity of impairment303.  

 

Wong et al. explored the factors associated with the individual domains of the 

EQ5D-5L as well as the EQ-VAS295. Researchers interviewed each patient (or 

proxy) and gathered data from a variety of secondary sources. Eighteen separate 

factors were explored. They found the following associations with domains: 

malnutrition risk with mobility, self-care and activity, wheelchair use with self-care 

and activity, speech impairment with activity and pain, previous stroke with self-

care and pain. Body mass index, level of physical activity and stroke type were 

associated with activity, and age with anxiety. 

 

These findings echo an earlier systematic review of validated models for predicting 

outcomes in stroke undertaken by Teale et al.304. They found the predictors 

commonly included in models were measures of stroke severity, premorbid 

function and comorbidities. A number of specific patient characteristics have been 

proposed in the literature 302,304. These include age, sex, socio-economic status, 

comorbidities such as previous stroke or diabetes, NIHSS and mRS.   
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Table 6-1 Summary of study EQ5D-5L outcomes in stroke survivors  

Study Sample 
Time 

poststroke 

Percentage of participants reporting problems in 
specific domain (scoring >1) EQIndex 

Mean (SD)  
*Median(IQR) 

EQ-VAS 

Mean (SD) 
Mobility 

Self-
Care 

Activity Pain Anxiety 

Døhl et al.301  
(2020) 

Norway 

N=380 10-16 week Not provided 0.83 (0.17) Not provided 

Aim: To test whether a generic HRQoL predicts health care utilisation for stroke survivors as well as more disease 
specific indexes 

Hernández et 
al. 294 (2023) 

Columbia 

N=91 
6-12 
months  

55 48.3 59.5 52.8 55.1 
*0.63             

(1.0-0.26)  
80  (not provided) 

Aim: To assess HRQOL in Colombian patients with stroke and correlating its results with the modified Rankin Scale 

Mei et al. 293 
(2020) 

China 

N=1709 
Unlimited 
38% > 5yrs 

61 26 38.8 69.8 23.3 0.88 (0.20) 68.4 (17.76) 

Aim: To identify influencing factors of HRQoL and its domain-specific contents in stroke patients in rural areas 

Oemrawsingh 
et al.302 (2019) 

Netherlands 

N=1022 3 months  Not provided *0.65 (1.0-0.83) Not provided 

Aim: To develop and compare case-mix models for stroke mortality and a patient-reported outcome measure. 

Wong et al.295 
(2021) 

Malaysia 

N=366 
Unlimited 
(49% > 1yr) 

85 41 82 63 51 *0.67  (+/- 0.37) 60.3 (14.2) 

Aim: To assess the HRQoL profiles and explore dimension-specific factors of HRQoL among stroke survivors. 

Abbreviations: SD – Standard deviation, IQR – Interquartile range 
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6.3 What influences EQ5D-5L variability in community dwelling 
stroke survivors?  

 

An analysis of national clinical audit data. 

 

6.3.1 Rationale for study 

In September 2021, NHS England established stroke rehabilitation pilot sites in 

three ISDNs in England (see Chapter 1 for details). The aim was the evaluation of 

different models of community stroke service delivery305. As part of the pilot, a team 

within each ISDN collected an enhanced dataset. The enhanced dataset included 

EQ5D-5L at admission to the community stroke service, in addition to its routine 

collection as part of the stroke survivor’s six-month review (see Chapter 1 for 

details). SSNAP routinely collects a variety of patient characteristics, a number of 

which are established predictors of HRQoL. This provided a unique opportunity to 

explore their influence on EQ5D-5L for community dwelling stroke survivors, not 

only cross sectionally, but also longitudinally. This chapter follows the 

STrengthening the Reporting of OBservational studies in Epidemiology guidelines 

(STROBE), a checklist is included in Appendix 6-1.  

 

6.3.2 Aim    . 

To understand what influences EQ5D-5L variability in community dwelling stroke 

survivors. 

 

6.3.3 Objectives 

i. To explore associations between predictors and EQ5D-5L at six-months 

post stroke. 

ii. To explore associations between predictors and change over time in 

EQ5D-5L. 

iii. To explore the interpretation of the EQ5D-5L for this population. 
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Figure 6-4: Map outlining relationships between Team and ISDN 

6.4 Methods 

The study was articulated as two research questions: 

Q1. What associations are there between predictors and the EQ5D-5L at six-months? 

Q2. What associations are there between predictors and EQ5D-5L change over time? 

6.4.1 Patient populations 

Eligibility criteria  

Q1. Stroke survivors who: 

• Received rehabilitation in three ISDNs (ISDN A, B and C). Chosen as 

they each contained a pilot team collecting an enhanced dataset. 

• Had a six-month stroke review between 01.10.2021 and 31.12.2022 

(therefore excluding any patients who died before completing a review). 

• Had a completed EQ5D-5L as part of their six-month review. 

Q2. Stroke survivors who: 

• Received rehabilitation from three pilot teams that collected an 

enhanced dataset (Team 1, 2 and 3). 

• Had a six-month stroke review between 01.10.2021 and 31.12.2022 

(therefore excluding any patients who died before completing a review). 

• Had a completed EQ5D-5L at two time-points (i.e. on commencing 

community rehabilitation and as part of their six-month review).  

 

 

 

Figure 6-4 illustrates the relationship 

between team and ISDN. The map is for 

explanatory purposes only and is not 

intended to identify the location of team 

or ISDN. An ISDN represents a 

designated geographical area in which 

multiple teams may operate. 
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6.4.2 Informed consent 

SSNAP has approval under Section 251 to collect patient level data on the first six 

months of patient care (ECC 6- 02(FT3)/2012). The rationale for this legal basis is 

that many stroke patients are extremely unwell in the acute phase of their treatment 

and it is therefore not feasible to rely on patient consent during this time period. 

However, patient consent is explicitly sought at six-months post stroke. Where a 

patient refuses consent for inclusion in SSNAP, all personal identifiable information 

is wiped from the dataset and no further linkages to other data sources is possible. 

Once anonymised SSNAP data has been exported, participant withdrawal is not 

possible as data is unlinked. 

6.4.3 Data collection 

This retrospective analysis used national clinical audit data from SSNAP. Ethical 

approval was gained from the University of Nottingham Faculty of Medicine and 

Health Sciences ethics committee ref: FMHS-221-0223 (Appendix 6-2). Data 

required for this study was obtained via the data provider, SSNAP. A specific 

sample of data, collected as part of the national stroke audit, was exported based 

on data fields specified in the data access request form (DARF). To comply with 

requirements for depersonalised data, some fields were transformed by the 

SSNAP team prior to data transfer to reduce the possibility of patient identification 

through linkage of data items. These fields included age and social deprivation.  

Governance procedures involved submitting a completed DARF to the Healthcare 

Quality Improvement Partnership (HQIP) who acted as data controller and 

provided approval. The data sharing agreement was approved between HQIP, 

SSNAP and the University of Nottingham (data applicant) ref: HQIP-440. Relevant 

excerpts of the DARF are included in Appendix 6-3. 

The data export consisted of limited access anonymised data prepared by the 

SSNAP data team. The data export was uploaded securely by the SSNAP data 

team, using a password protected file. The password for the file was provided over 

the phone by the SSNAP data manager. This file was then transferred to secure 

IT systems at the University of Nottingham. Data was stored on a secure database 

within the University of Nottingham IT systems, as per the Data Management Plan 

in the DARF (Appendix 6-3).  
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6.4.4 Choice of predictors 

The choice of predictors was informed by the existing literature as detailed earlier 

in section 6.1.4 302,304. SSNAP is evidence-based, therefore routinely collects the 

majority of relevant predictors. The following patient characteristics were 

requested: 

Age To comply with requirements for depersonalised data, age was transformed 

into five ordered categories (<60, 60-69, 70-79, 80-89 and >89). 

Sex Measured as a binary characteristic: male or female 

Indices of multiple deprivation (IMD)  IMD is a relative measure of deprivation 

for small geographical areas, linked to individual patient postcodes. Calculated 

using 37 separate indicators including employment, income, education, health and 

crime306. These were transformed into five ordered categories, with lower numbers 

indicating greater deprivation.  

Comorbidities (Measured as a binary characteristic, i.e. presence of) 

- Congestive Heart Failure (CHF) 

- Hypertension 

- Atrial Fibrillation (AF) 

- Diabetes 

- Prior Stroke 

- Dementia  The number of comorbidities (NoC) was included as an 

ordered category (0-6), to explore any associations between number of 

comorbidities and EQ5D-5L. 

NIHSS If complete, scores range from 0-42, with a higher score indicating greater 

severity of impairment303. Of the 15 items, only one is mandated by SSNAP, loss 

of consciousness. Scores were transformed into four ordered categories (<5, 5-14, 

15-20 and >20) to align with SSNAP reporting nationally and other literature307.  

mRS  The mRS is a seven-point ordinal scale, increasing score represents higher 

disability93. PremRS: Clinician reported to reflect ability prior to stroke event, based 

on patient history (either direct, via proxy or established from health records). 

DCmRS: Clinician reported on discharge from hospital following stroke.  

ISDN / Team This was included to explore the influence of different patient 

populations.  
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6.4.5 Statistical analysis 

Calculation of NIHSS 

As only one NIHSS item is mandated, there is the potential for missing items to 

result in the NIHSS score being artificially low. This may provide an inaccurate 

reflection of stroke severity. Rather than excluding these patients, the logic used 

by Gittins et al. was applied to calculate those NIHSS scores identified as having 

missing items307. In summary, the level of consciousness score was used as a 

proxy indicator for stroke severity. However, Gittens et al. disregarded any patient 

scoring 0 for loss of consciousness if all other NIHSS items were missing as these 

individuals were deemed a “special set of cases”.  

Following discussion with collaborators (MJ and RF) it was agreed that these 

individuals would not be excluded from analysis in this study. Instead, for those 

scoring 0 and missing all other components, change in mRS (from PremRS to 

DCmRS) would be used as a proxy indicator for stroke severity. It was 

hypothesised that those patients who made larger improvements in terms of 

disability would be more likely to have had a more severe stroke in the first place. 

It is proposed that the application of this combined logic provides a more accurate 

and comprehensive reflection of stroke severity than that offered by the unadapted 

SSNAP data. A sensitivity analysis was completed comparing adapted and 

unadapted NIHSS scores and did not lead to any marked differences in primary 

findings in either question one or question two.  

 

Calculation of EQIndex 

All statistical analysis was completed using IBM SPSS version 28.01.01(15). The 

EQIndex was computed using the Devlin EQ-5D-5L index value set286, version 1.2 

(updated 31.08.2022), syntax for which is included in Appendix 6-4.  

 

Descriptive statistics 

For both questions, patient characteristics and EQ5D-5L outcomes were explored 

using descriptive statistics. Domains scored were converted into ordinal scales 

using the established convention: no problems =1, slight problems =2, moderate 

problems = 3, severe problems = 4, unable = 5281. 
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Univariate analysis 

Univariate analysis was undertaken to establish whether any characteristics were 

significantly associated with outcomes at the level of domain, EQIndex or EQ-VAS. 

For domain-level analysis, independent-Samples Mann Whitney U test was used 

for binary predictors, Spearman’s Rank Correlation for ordinal predictors and 

Independent-Samples Kruskal-Wallis for categorical predictors.  

Neither the EQIndex nor EQ-VAS were normally distributed therefore non-

parametric tests were again used. Independent-Samples Mann Whitney U test was 

used for binary predictors, Independent-Samples Kruskal-Wallis for ordinal and 

categorical predictors. Jonckheere-Terpstra was used to ascertain if there was any 

significant linearity within the ordinal predictors.  

The intention was to understand the univariate associations with domains, 

EQIndex and EQ-VAS. Options were explored to conduct multivariable analysis to 

better understand the independent effects of individual characteristics, on 

EQIndex. However, to date, there is a lack of consensus regarding the most 

appropriate statistical model for analysing EQIndex, since the distribution of this 

index is not standard281,291. Various transformations of the index, and alternative 

regression models, are being explored elsewhere. However, upon discussion with 

supervisors, these were considered to be beyond the scope of this thesis. The 

focus was therefore restricted to the interpretation of univariate associations.   
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6.5 Results: Question One  

Associations between predictors and EQ5D-5L at six-months post stroke. 

6.5.1 Sample Characteristics 

 

7,506 patient records were transferred. 3,813 stroke survivors met the inclusion 

criteria, and their datasets were included in the analysis, illustrated by Figure 6-5.  

 

 

 

 

 

 

 

 

 

To establish whether those included (n=3,813 with completed EQ5D-5L) were 

similar to those stroke survivors without EQ5D-5L (n=3,695), descriptive statistics 

were used to compare the characteristics of both groups.   

Overall, the groups appear to be relatively similar. However, there are subtle 

differences including a slight tendency for those without EQ5D-5L to be in higher 

NIHSS categories, slightly more of those with EQ5D-5L had fewer comorbidities 

and were in the independent category prior to stroke. Individual comparisons for 

each predictor are included in Appendix 6-5.  

Characteristics of those meeting the criteria, and therefore included in analysis are 

detailed in Table 6-2.  

 

 

 

Figure 6-5: Question One - exclusion flowchart 
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Table 6-2: Characteristics of stroke survivors (question one) 

Characteristic Category 

Total 

(n= 3813) 

% 

ISDN A 

(n=1487) 

% 

ISDN B 

(n=1144) 

% 

ISDN C 

(n=1182) 

% 

Age category 

<60 20.2 18.7 23.4 19.8 

60-69 20.8 19.1 20.3 21.6 

70-79 30.9 28.6 29.1 30.8 

80-89 23.5 26.5 22.2 23.1 

>89 4.7 7.0 4.9 4.8 

Gender (Male) Y 54.4 55.0 56.2 53.8 

Congestive Heart Failure (CHF) Y 4.3 3.8 6.1 3.0 

Hypertension Y 56.4 53.4 62.4 54.4 

Atrial Fibrillation (AF) Y 13.6 15.2 14.0 13.8 

Diabetes Y 26.1 24.1 29.5 25.1 

Prior Stroke Y 21.1 21.9 21.0 23.1 

Dementia Y 2.9 3.6 3.3 3.4 

Number of comorbidities 

0 28.5 29.5 25.3 29.3 

1 33.8 33.6 31.5 33.1 

2 25.3 24.8 28.6 25.4 

3 10.1 9.9 11.2 10.4 

4 2.1 1.9 2.9 1.6 

5 0.2 0.3 0.5 0.3 

6 0.0 0.0 0.0 0.0 

Index of multiple deprivation 

(IMD Quintiles) 

 

Missing data n = 62 

 

1 25.3 17.2 28.6 33.2 

2 24.9 21.6 27.6 26.3 

3 16.7 19.0 19.3 14.0 

4 16.4 20.5 15.2 13.9 

5 15.1 21.7 9.3 12.5 

Premorbid modified Rankin 
Score (Pre mRS) 

0 56.8 63.0 48.5 49.5 

1 20.7 18.5 22.9 22.6 

2 12.1 9.3 11.9 16.1 

3 7.3 5.4 11.6 9.3 

4 2.8 3.4 4.5 2.4 

5 0.3 0.5 0.5 0.2 

Discharge modified Rankin 
Score 

(DC mRS) 

0 8.5 14.3 2.0 11.3 

1 20.1 24.8 11.1 30.2 

2 25.3 16.7 26.1 26.7 

3 25.9 20.9 34.0 20.9 

4 18.7 19.5 24.3 9.7 

5 1.5 3.9 2.4 1.3 

National Institute of Health 
Stroke Score on arrival 

(NIHSS) 

<5 56.3 55.4 52.3 59.1 

5-14 33.8 33.4 36.2 31.9 

15-20 7.1 7.4 8.6 5.9 

>20 2.9 3.8 2.9 3.0 

ISDN 

A 26.4  

B 36.6 

C 36.9 
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Figure 6-6: Comparison of NIHSS categorised by SSNAP and this study 

6.5.2 Differences in population characteristics between ISDNs 

Table 6-2 details the characteristics of those included in the analysis. These are 

provided for the total sample as well as for individual ISDNs. Although the focus of 

analysis was on the total sample, detailing the ISDNs separately highlighted the 

underlying differences in patient characteristics between ISDNs. Descriptive 

statistics were used to contrast the characteristics of the patient populations from 

each ISDN, these are illustrated in Appendix 6-6. 

In summary, participants in ISDN A had a tendency to be older, more independent 

prior to stroke and live in less deprived areas. Participants in ISDN B had a 

tendency towards having more comorbidities, being more dependent on discharge 

from hospital and were from more deprived areas. Participants in ISDN C had 

slightly fewer comorbidities and lived in more deprived areas.  

 

6.5.3 Missing data 

NIHSS 

Of the n=3 813 included in analysis, 172 (4.5%) had one or more missing NIHSS 

items, of which 96 (2.5%) had no items other than the mandatory loss of 

consciousness. A comparison of the NIHSS as reported by SSNAP and the NIHSS 

adapted using the logic described in section 6.3.5 is illustrated below  (Figure 6-6). 

This distribution is similar to those patients who were excluded from analysis on 

the basis of not having an EQ5D-5L (n=3,695).     
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When comparing the NIHSS reported by SSNAP, and that calculated using the 

logic described earlier, there appears to be a broadly similar distribution between 

NIHSS categories. However, differences are more evident at extremes of the scale 

(<5 and >20). For the lowest (least severe stroke) there is only a small difference 

of 1.8% more patients categorised as having least severe stroke by SSNAP data. 

However, for those categorised as most severe (>20) this is more pronounced due 

to the smaller numbers in this category. SSNAP categorised 15.8% fewer patients 

as having had severe strokes, than when scores were adapted using the logic used 

in this study.  

 

Index of Multiple deprivation 

The IMD is usually populated automatically by the patient’s postcode which is held 

on a provider’s electronic health system. This data is not mandated as those 

without formal a residence i.e. those patients classified as homeless will not have 

this information. Of the 3,813 included in analysis, 62 (1.6%) did not have IMD 

available. 

 

 

EQ-VAS 

Although the study inclusion criteria stated a completed EQ5D-5L, it was possible 

for providers to submit the EQ5D-5L with a missing EQ-VAS score and enter 999 

for this item. Therefore, when data was scrutinised, 473 (12.4%) of patients were 

found to have missing EQ-VAS. 

The distribution of missing data for binary characteristics is detailed in Appendix 6-

9. Except dementia, missing EQ-VAS was similarly distributed across binary 

characteristics. For dementia there were substantial differences, 26.4% missing for 

those with dementia compared to 12% for those without dementia
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6.5.4 Distribution of outcomes 

The following section describes the distribution of outcomes, measured at domain 

level, EQIndex and EQ-VAS in turn.  

i. Domains 

 

Figure 6-7 illustrates the distribution of responses for each domain.  

 

 

 

 

 

 

 

 

 

 

 

Figure 6-7: Bar chart illustrating the distribution of responses for each domain 

 

Mobility and activity had the greater variety and spread of responses compared to 

self-care, pain and anxiety which each have more than half of participants reporting 

no problems at six-months. Table 6-3 summarises the domain distribution.  

Table 6-3: Statistics describing domain distribution 

 

Statistic Mobility Self-Care Activity Pain Anxiety 

Median 2.00 1.00 2.00 1.00 1.00 

Interquartile 
Range 

2.00 

(1.00 to 3.00) 

1.00 

(1.00 to 2.00) 

2.00 

(1.00 to 3.00) 

1.00 

(1.00 to 2.00) 

1.00 

(1.00 to 2.00) 

Skewness .849 1.270 .756 1.040 1.253 

Kurtosis -0.078 0.760 -0.471 0.204 0.982 

Max 5 5 5 5 5 

Min 1 1 1 1 1 
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Figure 6-8: Histogram illustrating distribution of EQIndex 

ii. EQIndex 

Figure 6-8 illustrates the distribution of the EQIndex.  

 

 

 

 

 

 

 

 

 

 

 

 

Values are non-normally distributed (Kolmogorov-Smirnov and Shapiro-Wilk both 

<.001). Distribution is substantially negatively skewed towards full health. There is 

a ceiling at one (16.8% achieving best possible health state) and a gap between 

full health and the second-best health state. Table 6-4 summarises the EQIndex 

distribution. 

 

Table 6-4: Statistics describing EQIndex distribution 

 

Statistic Total   (n=3813) 

Median 0.820 

Interquartile Range 0.283 (0.640 to 0.937) 

Skewness -1.237 

Kurtosis 1.128 

Max 1.000 

Min -0.285 
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Figure 6-9: Histogram illustrating distribution of EQ-VAS 

iii. EQ-VAS 

Figure 6-9 illustrates the distribution of the EQ-VAS. 

 

  

 

 

 

 

 

 

 

 

 

 

Values are non-normally distributed (Kolmogorov-Smirnov and Shapiro-Wilk both 

<.001). Distribution is negatively skewed towards full health. There is a clear digit 

preference, i.e. tendency towards choosing numbers ending in 0 or 5, with the 

highest frequency of responses for 50 and 80. Table 6-5 summarises the EQ-VAS 

distribution.  

 

Table 6-5: Statistics describing the EQ-VAS distribution 

 

Statistic Total  (n=3340) 

Median 70.00 

Interquartile Range 30.00 (50.00 to 80.00) 

Skewness -.685 

Kurtosis .256 

Max 100 

Min 1 
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6.5.5 Univariate analysis of patient characteristics 

 

This section describes the univariate analysis of patient characteristics with EQ5D-

5L outcomes, measured by domain, EQIndex and EQ-VAS six-months post stroke.  

Significance is based on p values from the statistical tests described in section 

6.3.5. Descriptive data and outputs of statistical tests are detailed in Appendices 

6-7 (domains), 6-8 (EQIndex) and 6-9 (EQ-VAS). 

Table 6-6: Univariate analysis of characteristics with EQ5D-5L outcomes 

Characteristic 
Domain 

EQIndex EQ-VAS 
Mobility Self-Care Activity Pain Anxiety 

Gender (Male)  <.001 <.001 <.001 .001 <.001 <.001 .020 

CHF .002 .052 .033 .032 .534 .015 .391 

Hypertension <.001 <.001 .002 .094 .034 .005 <.001 

AF .006 .092 .018 .543 .497 .097 .005 

Diabetes <.001 <.001 <.001 <.001 .012 .001 <.001 

Prior Stroke <.001 <.001 <.001 .105 .300 <.001 <.001 

Dementia <.001 <.001 <.001 .438 .442 <.001 .008 

Age <.001 <.001 <.001 .001 <.001 .003 .041 

IMD  

(Higher = less deprived) 
<.001 <.001 <.001 <.001 <.001 <.001* <.001* 

Number of Comorbidities <.001 <.001 <.001 <.001 .852 <.001* <.001* 

NIHSS  

(Higher = more severe) 
<.001 <.001 <.001 <.001 <.001 <.001* <.001* 

Pre mRS  

(Higher = greater disability) 
<.001 <.001 <.001 <.001 <.001 <.001* <.001* 

DC mRS  

(Higher = greater disability) 
<.001 <.001 <.001 <.001 <.001 <.001* <.001* 

ISDN <.001 <.001 <.001 <.001 <.001 <.001 .011 

 
Outcome significantly improved with presence of binary predictor or 
increase in ordinal predictor Significance p<.05 

 

*Significant linear 
trend 

 
Outcome significantly worse with presence of binary predictor or 
increase in ordinal predictor 

 Outcome differs significantly between categories (non-linear) 
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Domain 

Mobility and activity domains were significantly associated with all patient 

characteristics. Pain and anxiety had the least number of significant associations. 

Better outcomes were associated with being male, living in a less deprived area, 

having fewer comorbidities, less pre-morbid disability, a less severe stroke and 

less severe disability on discharge.  

For mobility, self-care and activity, increasing age was associated with worse 

outcomes, though for pain and anxiety domains, increasing age was associated 

with reporting  better outcomes. There were also significant differences between 

ISDNs. 

 

EQIndex 

EQIndex was significantly associated with all but one patient characteristic (AF). 

On the whole, better outcomes were associated with the same characteristics as 

domains. For all ordinal characteristics except age, the trend was significantly 

linear. There were also significant differences between ISDNs. 

 

EQ-VAS 

EQ-VAS was significantly associated with all but one patient characteristic (CHF). 

Better outcomes were associated with similar characteristics as EQIndex and 

domains. For all ordinal characteristics except age, there was a significant linear 

trend in EQ-VAS across ordered categories. There were also significant 

differences between ISDNs.  
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6.6 Results: Question Two  

Associations between predictors and change over time in EQ5D-5L. 

 

6.6.1 Sample characteristics 

1,300 patient records were transferred. 619 stroke survivors met the inclusion 

criteria, and their datasets were included in the analysis, illustrated by Figure 6-10. 

 

 

 

 

 

 

 

Figure 6-10: Question Two - exclusion flowchart 

 

To establish whether those included (n=619 with completed EQ5D-5L) were similar 

to those stroke survivors with completed episodes but without EQ5D-5L at two 

time-points (n=681), descriptive statistics were used to compare the characteristics 

of both groups.   

Overall, the groups appear to be relatively similar. However, there were subtle 

differences including a slight tendency for those without EQ5D-5L to be in higher 

NIHSS and discharge mRS categories and slightly more of those with EQ5D-5L in 

the independent category prior to stroke. Comparisons for each predictor are 

included in Appendix 6-10. The distributions of characteristics of those included for 

analysis were similar to those included question one.  

Characteristics of those meeting the criteria, and therefore included in analysis are 

included in Table 6-7.     
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Table 6-7: Characteristics of stroke survivors (question two) 

 

Characteristic Category 

Total 

n=619 

% 

Team 1 

n=259 

% 

Team 2 

n=286 

% 

Team 3 

n=74 

% 

Age category 

<60 19.7 19.3 18.9 24.3 

60-69 19.5 16.6 22.4 18.9 

70-79 33.0 32.8 32.9 33.8 

80-89 22.0 23.2 22.0 17.6 

>89 5.8 8.1 3.8 5.4 

Gender (Male) Y 45.1 47.5 42.0 48.6 

Congestive Heart Failure (CHF) Y 5.2 3.5 7.0 4.1 

Hypertension Y 60.1 61.8 60.5 52.7 

Atrial Fibrillation (AF) Y 13.7 15.1 14.0 8.1 

Diabetes Y 24.9 22.0 27.6 24.3 

Prior Stroke Y 20.0 20.8 18.2 24.3 

Dementia Y 2.3 1.2 3.8 0.0 

Number of comorbidities 

0 24.4 21.3 25.9 29.7 

1 37.8 44.0 32.5 36.5 

2 27.1 25.9 29.0 24.3 

3 8.6 6.9 9.8 9.5 

4 2.1 1.9 2.8 0.0 

5 0 0.0 0.0 0.0 

Index of multiple deprivation  

(IMD Quintiles)  

 

Missing data n=15 

1 17.8 12.0 21.7 26.4 

2 23.4 24.7 23.8 22.3 

3 18.4 17.1 22.8 9.7 

4 21.5 20.7 23.5 20.8 

5 16.5 25.5 8.2 20.8 

Premorbid modified Rankin 
Score (Pre mRS) 

0 52.7 61.0 43.7 58.1 

1 22.1 14.3 29.0 23.0 

2 14.7 17.4 12.4 14.9 

3 6.0 4.6 8.0 2.6 

4 3.9 2.3 5.9 1.4 

5 0.6 0.4 1.0 0.0 

Discharge modified Rankin 
Score  

(DC mRS) 

0 5.5 8.5 2.1 8.1 

1 11.0 10.4 11.2 12.2 

2 24.6 24.3 24.1 27.0 

3 32.6 36.3 30.8 27.0 

4 24.1 18.2 29.0 25.7 

5 2.3 2.3 2.8 0.0 

National Institute of Health 
Stroke Score on arrival  

(NIHSS) 

<5 55.9 56.4 57.0 50.0 

5-14 34.9 34.8 34.6 36.5 

15-20 6.6 6.9 5.6 9.5 

>20 2.6 1.9 2.8 4.0 

Team  

1 41.8 

 2 46.2 

3 12.0 
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6.6.2 Differences in the population characteristics between teams 

Table 6-7 details the characteristics of those included in the analysis. These are 

provided for the total sample as well as for individual teams. Although the focus of 

analysis was on the total sample, detailing the teams separately highlighted the 

underlying differences in patient characteristics between teams. Descriptive 

statistics were used to compare the characteristics of patient populations from 

each team and are illustrated in Appendix 6-11. 

In summary, Team One had a tendency to be older and from less deprived areas. 

Team Two had a tendency towards having more comorbidities, being less 

independent prior to stroke, more dependent on discharge and from more deprived 

areas. Team Three had a tendency to be younger and have fewer comorbidities 

but higher NIHSS on admission. These are similar to the distribution of 

characteristics of the ISDNs that each team came from as described in 6.4.2.  

6.6.3 Missing data 

NIHSS 

Of the n=619 included in analysis, 31 (5%) had one or more missing NIHSS items, 

of which 12 (1.9%) had no items other than the mandatory loss of consciousness. 

Proportions of missing data and distribution of NIHSS scores were similar to that 

of the sample in question one for both SSNAP reported and adapted NIHSS. 

Index of Multiple deprivation 

Of the n=619 included in analysis for question two, 15 (2.4%) did not have IMD 

available. This is a slightly higher proportion than the 1.6% of the sample in 

question one.  

EQ-VAS 

As described earlier, it was possible for providers to submit the EQ5D-5L with a 

missing EQ-VAS score and enter 999 for this item. Therefore when data was 

scrutinised for question two, 87 (14.1%) of patients were found to have missing 

EQ-VAS. The distribution of this for binary characteristics is detailed later in 

Appendix 6-14. Except for three characteristics, the number of patients with 

missing EQ-VAS data is similarly distributed across different patient 

characteristics. These characteristics are dementia (35.7% missing for those with 

dementia compared to 13.6%  for those without), CHF (25% missing for those with 

CHF, compared with 13.5 % for those without) and AF (21.2% missing for those 

with AF, compared with 12.9% for those without).   
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Figure 6-11: Bar chart illustrating distribution of responses at T1 & T2 

6.6.4 Distribution of outcomes 

The following section describes the distribution of change in outcomes measured 

at domain level, EQIndex and EQ-VAS, from commencement of community 

rehabilitation (T1) to approximately six-months post stroke (T2).  

i. Domains 

The horizontal bar chart below illustrates the distribution of responses for each 

domain at both commencement of community rehabilitation (T1) and six-months 

post stroke (T2). (Figure 6-11). 

Domain outcomes at T1 and T2 

 

 

 

 

 

 

 

 

 

 

 

 

For all domains there is a shift to the right between T1 and T2, which represents an 

increase in the proportions of patients reporting no problems, indicating an 

improvement in HRQoL. 

The pain and anxiety domains both start with the largest proportion of patients 

reporting no problems (over half) and make the smallest improvement between T1 

and T2. The activity domain starts with the smallest proportion of patients reporting 

no problems at T1 and makes the largest proportional improvement at T2.  
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Figure 6-12: Bar chart illustrating change in domain scores between T1 & T2 

Figure 6-12 illustrates the relative change (the difference between T1 and T2) for 

each domain. A reduction in score represents improvement.  

 

 

 

 

 

 

 

 

 

 

 

All distributions are non-normally distributed (Kolmogorov-Smirnov and Shapiro-

Wilk both <.001 for each domain). The largest proportion of patients reported no 

change for pain and anxiety domains. However, these two domains also had the 

largest proportion of increased scores, indicating a deterioration for 23.42% and 

24.07% of patients in terms of pain and anxiety respectively. Mobility, self-care and 

activity have the largest reduction, indicating an improved health state for these 

domains. Table 6-8 summarises the distribution of change in domains.  

Table 6-8: Statistics describing the distribution of change in domains 

 

Statistic Mobility Self-Care Activity Pain Anxiety 

Median 0.00 0.00 -1.00 0.00 0.00 

Interquartile 
range  

1.00 

(-1.00 to 0.00) 

1.00 

(-1.00 to 0.00) 

2.00 

(-2.00 to 0.00) 

1.00 

(-1.00 to 0.00) 

1.00 

(-1.00 to 0.00) 

Skewness .081 .019 .094 -.019 -.048 

Kurtosis .497 .764 .622 1.425 1.346 

Range max 4.00 3.00 4.00 4.00 4.00 

Range min -3.00 -3.00 -4.00 -4.00 -4.00 
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Figure 6-13: Histogram illustrating distribution of change in EQIndex 

ii. EQIndex 

Figure 6-13 illustrates the change in EQIndex between T1 and T2. An increase in 

score represents improvement. 

Distribution of change in EQIndex 

 

 

 

 

 

 

 

 

 

 

 

Change in EQIndex was non-normally distributed (Kolmogorov-Smirnov and 

Shapiro-Wilk both <.001) and negatively skewed towards a positive change in 

health state. A median change of .058 equates to a 5.8% improvement in HRQoL 

as measured by EQIndex. Table 6-9 summarises distributions of change in the 

EQIndex for the total sample (T1 baseline included for reference).  

Table 6-9: Statistics describing distribution of baseline & change in EQIndex 

Statistic 
Total (n=619) 

T1 Change 

Median 0.758 0.058 

Interquartile Range 
0.275 

(0.551 to 0.861) 

0.250 

(-0.041 to 0.210) 

Skewness -1.291 -.044 

Kurtosis 1.672 1.729 

Max 1.000 0.89 

Min -0.285 -0.93 
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Figure 6-14: Histogram illustrating distribution of change in EQ-VAS 

iii. EQ-VAS 

Figure 6-14 illustrates the change in EQ-VAS between T1 and T2. An increase in 

score represents improvement. 

Distribution of change in EQ-VAS 

 

 

 

 

 

 

 

 

 

 

Change in EQ-VAS was non-normally distributed (Kolmogorov-Smirnov and 

Shapiro-Wilk both <.001) and negatively skewed towards a positive change in 

health state. A median change of 9 equates to a 9% improvement in HRQoL as 

measured by EQ-VAS. Table 6-10 summarises the distribution of change in EQ-

VAS for the total sample  (T1 baseline included for reference).  

Table 6-10: Statistics describing distribution of baseline & change in EQ-VAS 

 

Statistic 
Total (n=532, 87 missing) 

T1 Change 

Median 60.00 9.00 

Interquartile Range 
30.00 

(50.00 to 80.00) 

25.00 

(-5.00 to 20.00) 

Skewness -.376 -.201 

Kurtosis -.150 .391 

Max 100.00 75.00 

Min 0.00 -75.00 
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6.6.5 Univariate analysis of patient characteristics 

 

This section describes the univariate analysis of patient characteristics with change 

in EQ5D-5L outcomes measured by domains, EQIndex and EQ-VAS.  

Significance is based on p values from the statistical tests described in section 

6.3.5. Descriptive data and outputs of statistical tests are detailed in Appendices 

6-12 (domains), 6-13 (EQIndex) and 6-14 (EQ-VAS). 

Table 6-11: Univariate analysis of characteristics with change in EQ5D-5L 

Characteristic 
Domain 

EQIndex EQ-VAS 
Mobility Self-Care Activity Pain Anxiety 

Gender (Male)  .674 .344 .928 .485 .233 .191 .444 

CHF .019 <.001 .004 .882 .253 .010 .306 

Hypertension .394 .592 .479 .418 .634 .563 .862 

AF .704 .537 .569 .945 .355 .402 .135 

Diabetes .769 .335 .381 .374 .059 .403 .346 

Prior Stroke .435 .181 .998 .398 .906 .784 .113 

Dementia .187 .508 .013 .148 .180 .363 .055 

Age .178 .032 .755 .567 .687 .843 .028 

IMD  

(Higher = less deprived) 
.025 .010 .573 .960 .209 .829 .784 

Number of comorbidities .760 .773 .429 .672 .469 .049 .405 

NIHSS  

(Higher = more severe) 
.319 .051 .558 .990 .141 .152 .319 

Pre mRS  

(Higher = greater disability) 
.497 .382 .551 .019 .735 .610 .322 

DC mRS  

(Higher = greater disability) 
.234 .006 .220 .210 .862 .220 .560 

Team .053 .003 .020 .205 .463 .100 .001 

 
Outcome significantly improved with presence of binary predictor or 
increase in ordinal predictor 

Significance p<.05 
 

Outcome significantly worse with presence of binary predictor or 
increase in ordinal predictor 

 Outcome differs significantly between categories (non-linear) 



Figure 6-15: Boxplot of change 
in EQ-VAS by age category 

i. Domains 

There were few statistically significant associations with change in domain scores., 

compared with question one. Change in self-care had the greatest number of 

significant predictors, whilst changes in pain and anxiety had only one and none 

respectively. For binary characteristics, having CHF was associated with a 

worsening of outcome over time for mobility, self-care and activity domains. 

Similarly, dementia was associated with a deterioration in scores for the activity 

domain. For ordinal characteristics living in a less deprived area (mobility and self-

care domains), greater premorbid disability (pain domain) greater disability on 

discharge from hospital and being older (both self-care domain) were associated 

with improvements in outcome.  

There were significant differences between teams for self-care and activity, these 

are detailed in the following section 6.5.6. Univariate analysis of patient 

characteristics and change in domains are in Appendix 6-12.  

ii. EQIndex 

Compared with question one, fewer predictors were significantly associated with 

EQIndex. Having CHF at baseline was associated with having poorer outcomes.  

Greater number of comorbidities were associated with poorer outcomes, but this 

was non-linear. Univariate analysis of patient characteristics and change in 

EQIndex are in Appendix 6-13.  

iii. EQ-VAS 

Fewer predictors were significantly associated with EQ-VAS outcomes, compared 

with question one. Age was associated with changes in EQ-VAS, but this was non-

linear as illustrated in Figure 6-15. Changes in EQ-VAS differed significantly 

between teams, this is detailed in the following section 6.5.6. Univariate analysis 

of patient characteristics and change in EQ-VAS are in Appendix 6-14.  
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Figure 6-16:Bar chart illustrating change in self-care between T1&T2 (by team) 

6.6.6 Exploration of team differences 

Table 6-11 identified three outcomes as significantly different between teams. 

These were self-care domain, activity domain and EQ-VAS. This section briefly 

explores these differences.  

Variations between teams (population characteristics) are detailed in section 6.5.2. 

Based on results from question one, these variations contribute to the differences 

in baseline identified. However caution must be taken when interpreting these 

results as team sample sizes were much smaller compared with ISDNs, and not 

evenly distributed. In addition, there was a marked difference in the distribution of 

missing EQ-VAS data between teams and across binary characteristics (see 

Appendix 6-14).  

Therefore, the following section does not seek to draw conclusions regarding 

differences between teams, rather to illustrate that these differences exist and how 

this data may be presented to support scrutiny. 

i. Self-care domain 

Figure 6-16 illustrates that between T1 and T2, smaller proportions of patients in 

Team Two reported improvements in the self-care domain.  A reduction in score 

represents improvement. 

 

 

 

 

 

 

 

 

However, Team two also started with the largest proportion of patients reporting 

no problems in this domain (38.5%), therefore without potential to demonstrate 

improvement (ceiling effect). 
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Figure 6-17: Bar chart illustrating change in activity between T1 & T2 (by team) 

Figure 6-18: Bar chart illustrating activity domain scores at T1 & T2 (by team) 

ii. Activity domain 

Figure 6-17 illustrates that between T1 and T2, Team Three reported the largest 

proportion of patients making improvements in the activity domain.  A reduction in 

score represents improvement. Bar charts for the remaining domains are included 

in Appendix 6-15.  

 

 

 

 

 

 

 

 

Figure 6-18 illustrates the activity domain scores at T1 and T2, providing information 

regarding the baseline scores.  

 

 

 

 

 

 

 

 

Together, Figures 6-17 and 6-18 suggest that patients in Team Three reported the 

largest improvement in activity but started with the least proportion of patients 

reporting no problems at T1. Team Three therefore had the greatest potential to 

make improvements.  
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There were differences in the proportions of 

patients within each team who reported 

improvements in their HRQoL as measured 

by an increase in the EQ-VAS. Figures 6-18, 

6-19 and 6-20 illustrate the changes 

reported in EQ-VAS by patients in Team 

One, Two and Three respectively.  

 

 

Team Two had the lowest proportion of 

patients reporting an increase in the EQ-

VAS (48%), whilst Team One had the 

highest (66%). Team Two also had the 

highest median baseline EQ-VAS at T1 (65) 

compared to Team One (60).  

 

 

 

This section has highlighted the challenges 

of exploring comparisons between teams 

and attempting to draw conclusions from 

this provider level data. These include the 

size (and variability between sizes) of the 

datasets, missing data, variability in 

baselines between populations and the 

distribution of outcomes.  

 

 

Figure 6-21: Histogram illustrating change in EQ-VAS for Team Three 

Figure 6-19: Histogram illustrating change in EQ-VAS for Team One 

Figure 6-20: Histogram illustrating change in EQ-VAS for Team Two 

 

iii. EQ-VAS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Change in EQ-VAS Team One 

Change in EQ-VAS Team Two 

Change in EQ-VAS Team Three 
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6.7 Discussion  

This study has explored the influence of established predictors on EQ5D-5L as 

reported by community dwelling stroke survivors in the first six-months after stroke. 

Findings concur with and add to the existing literature, as well as supporting the 

future interpretation of the EQ5D-5L in this population. Recommendations with 

regards to policy, practice and future research are made in the following chapter. 

In question one, the highest proportion of patients reported problems in mobility 

and activity domains, with over half reporting no problems in the self-care, pain and 

anxiety domains. Both the EQIndex and EQ-VAS outcomes were skewed towards 

full health. The majority of predictors were significantly associated with outcomes, 

with fewer significant associations for pain and anxiety domains. In summary being 

female with comorbidities, a more severe stroke, greater premorbid and discharge 

disability and living in greater deprivation were associated with worse reported 

outcomes. Increasing age was associated with worse reported outcomes for 

mobility, self-care and activity domains, but better outcomes for pain and anxiety. 

There were significant differences between ISDNs for all outcomes.  

With regards to change over time, gross improvements were evident across 

domains, EQIndex and EQ-VAS. Pain and anxiety domains started with the highest 

proportion of patients reporting no problems and made the smallest improvements 

over time. However, closer scrutiny exposed substantial underlying bidirectional 

change, representing a deterioration for almost a quarter of patients in these 

domains. Ceiling and floor effects were evident for both domains and EQIndex. 

Fewer predictors were significantly associated with a change in EQ5D-5L 

outcomes compared with the outcomes at a single timepoint, these are discussed 

in the following section. This was particularly evident for pain and anxiety domains. 
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6.7.1 Findings and their relation to the existing literature 

Variation exists between the distribution of domain outcomes found in this and 

previous studies using the EQ5D-5L in Table 6-1. These are combined with study 

findings in Appendix 6-16 for ease of reference. However, the distribution of 

EQIndex and EQ-VAS outcomes found in this study fall within the range of the 

existing literature. This variation most likely reflects the influence of population-

level differences such as societal norms and the health and social care 

infrastructure for stroke survivors across the world. Domains may be more 

sensitive to reflecting these broader cultural differences in comparison to the 

EQIndex or EQ-VAS. This study also found differences in population 

characteristics for both ISDNs and teams, which are discussed in section 6.6.3.  

Findings from this study confirm that for community dwelling stroke survivors in 

England, the patient characteristics collected by SSNAP are significantly 

associated with the majority of EQ5D-5L outcomes at the level of domain, EQIndex 

and EQ-VAS. This is agreement with the wider literature presented earlier in 

section 6.1.4 294,301,302. However, differences in the number of significant 

associations for mobility, self-care and activity compared with pain and anxiety 

suggest the characteristics collected by SSNAP may be more applicable to the 

physical components of HRQoL.  

In question two, pain and anxiety scores changed less over time than changes 

seen for other domains, with a higher proportion reporting deterioration in the 

scores. These changes were also unrelated to measured patient characteristics, 

suggesting that change in pain and anxiety may be influenced by other, 

unmeasured factors.  Fewer characteristics were significant for change over time 

in domain, EQIndex and EQ-VAS, compared to a single time-point explored in 

question one. This was particularly evident for pain and anxiety domains as 

PremRS was the only significant association for pain, and none were significant for 

anxiety. A similar pattern of change across domains was reported in a longitudinal 

study of 152 German stroke survivors by Katona et al.308. They found no change 

in anxiety domain, a small deterioration in pain domain with larger improvements 

in mobility and activity domains over the first-year post stroke. The change in 

EQIndex found in this study (median 0.058) is comparable to the 0.06 reported 

over a similar time frame in UK stroke survivors by Luengo-Fernandez288.   
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This study found changes over time in self-care domain score had the greatest 

number of significant predictors. Findings indicate that those who had more severe 

strokes, were older, discharged more disabled and lived in less deprived areas 

reported greater improvements in the self-care domain.  Although this study did 

not explore associations with hospital length of stay, the recent HoRSSe study 

analysed larger samples of SSNAP data and found that stroke severity and 

discharge disability were both associated with longer hospital admissions 309. This 

suggests that more elderly patients who have severe strokes may take longer to 

recover. Despite longer hospital admissions, these individuals continue to make 

improvements after discharge. This echoes findings of the Oxford Vascular study 

that found patients categorised as having had a severe stroke made smaller but 

more consistent improvements in their EQIndex over the subsequent 24 months. 

In contrast, those categorised as mild or moderate made larger improvements 

initially but had worse EQIndex scores by 24 months288.  

 

6.7.2 Psychological well-being after stroke 

This study has explored changes in EQ5D-5L from shortly after discharge from 

hospital to six-months post stroke. This can be a difficult time for stroke survivors, 

who may have been sheltered from the impact of their stroke whilst in hospital. 

Adapting to life with the sequalae of stroke can be challenging. For many this time 

is characterised by uncertainty, anxiety and loss of autonomy310,311. In response, 

stroke survivors may undergo cycles of grief, fear and sense-making after 

discharge from hospital312. Almost a third of patients develop post-stroke 

depression in the first year313. Therefore, in the context of community stroke 

rehabilitation, it is essential that psychological outcomes are captured if services 

are to meet the needs of stroke survivors. The most consistently reported 

predictors of post-stroke depression include physical disability and stroke 

severity313. Consequently, an assumption has been made that improving physical 

health improves psychologically well-being. Findings from this study challenge this 

assumption for this population, as improvements in the physical domains of 

mobility, activity and self-care were not reflected in a substantial reduction in 

reported anxiety. Other predictors suggested in the literature may be more of a 

significant influence for stroke survivors in the first six-months. These include 

cognitive impairment 314, a lack of family or social support, pre-existing 

depression315 and living alone316.   
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6.7.3 Interpretation of EQ5D-5L in this population 

Findings from this study offer insights to support the interpretation of the EQ5D-5L 

in the community dwelling stroke population. These have been summarised 

separately for domains, EQIndex, EQ-VAS and comparisons between providers. 

 

Domains 

Similar to many PROMs EQ5D-5L domains have acknowledged floor and ceiling 

effects317. Floor and ceiling effects are deemed present if more than 15% patients 

report the lowest or highest possible score318. Despite improvements in the EQ5D-

5L in comparison with its predecessor EQ5D-3L285, this study found clear floor 

effects.  In question one, between 36% and 54% of patients reported “no problems” 

across the domains. Despite the obvious floor effect, this reflects a patient’s 

perspective at a single time-point and as such is a valid representation. However, 

this strong floor effect influences the ability of domains to capture improvement  

and is acknowledged as a limitation. Therefore, caution must be taken when 

exploring longitudinal domain data, and baselines should always be included when 

considering this data.  

 

Presenting aggregate before and after scores has the potential of masking 

underlying bidirectional change. In this study, almost a quarter of patients reported 

a deterioration in pain and anxiety between T1 and T2, not evident when aggregate 

scores were assessed in isolation. Therefore, it is imperative to visualise outcomes 

from a variety of perspectives as this study has, including tabulated descriptive 

statistics and baseline comparisons. 

 

Døhl et al. suggested EQ5D-5L domains as an efficient method of identifying 

healthcare needs for stroke survivors301. Findings from this study would support 

this proposition, if floor effects are acknowledged and outcomes scrutinised from a 

variety of perspectives as described. Anxiety and pain domains may have 

particular utility as these components of HRQoL are rarely reflected elsewhere.  
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EQIndex 

The EQIndex was designed primarily for economic evaluation and weighted 

towards health preferences established for a specific country281.  Any weighting of 

responses has an associated value judgement. This includes the equal weighting 

of domains which would suggest an equal relative importance to the patient 

population281. Therefore, if weighting is to be used, the rationale for doing so must 

be clearly articulated. For example, using a set of values generated from a sample 

of a nation’s general population. This supports decision-making regarding 

allocation of public tax-payer money to public services319. Guttaker et al. suggests 

there to be a distinction between this economic evaluation and clinical 

measurement of health. The authors caution against the use of aggregate PROMs 

data for purposes such as informing patient choice as this assumes patients hold 

the same relative values, which would be unlikely292.  

In the English value set, the EQIndex is weighted in favour of pain and anxiety 

domains286. In this study, these domains reported the lowest frequency of problems 

and the smallest (aggregate) change over time. Adjusting the EQIndex towards 

these domains may lead to an overestimation of baseline HRQoL, an 

underestimation of change over time and a lack of detail regarding the relative 

contribution of causal factors. Therefore, the use of EQ5D-5L domains and EQ-

VAS to measure HRQoL may be more appropriate in this population.  

 

EQ-VAS 

This study found EQ-VAS at a single time-point to be significantly associated with 

most of the characteristics explored. However, these associations were not evident 

for change over time, suggesting that change may be influenced by other 

characteristics. The existing literature points to the influence of psychosocial 

factors on visual analogues scales. Hilari and Boreham explored associations 

between responses to a visual analogue scale and another multi-item scale-rated 

HRQoL tool (Stroke and Aphasia Quality of Life Scale). Despite a significant 

correlation between the two scales, they found stroke survivors predominantly 

considered psychosocial aspects when rating using the visual analogue scale320. 

This echoes other studies in stroke that report the EQ-VAS to have stronger 

correlations with outcomes measuring mood in comparison to disability or 

function266,289.  
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In this study the EQ-VAS demonstrated a larger relative change in health outcome 

when compared with the EQIndex (median 9% and 5.8% respectively). In addition, 

the EQ-VAS had a smaller number of patients than the EQIndex reporting full 

health state at baseline (median 2.5 % and 16.8% respectively). Findings suggest 

the EQ-VAS is responsive to change in this population and may be influenced by 

psychosocial factors not captured by the other outcome measures used in SSNAP, 

such as mRS. However, if a measure is to be clinically useful it needs to be 

completed. This study found 12% of participants in question one and 14% of 

participants in question two did not have completed EQ-VAS. This is a 

consideration for national audits when considering mandating measures.  

Comparison between populations 

Explaining variation between providers is complex. Devlin and Appleby point to two 

main factors being responsible for variation in providers’ outcomes, characteristics 

of their patient populations and characteristics of the provider themselves202. 

Before attempting to make comparisons, the influence of the population’s 

characteristics must be fully understood, or the conclusions drawn may be 

misleading. Consequently, a number of authors caution against the use of PROMs 

for comparison between providers, instead using them to measure change in 

health status within patient groups and providers276,292. 

The populations analysed in question one and two varied. Participants in question 

one included patients within a specified ISDN, which represented a designated 

geographical area in which multiple teams may operate. Participants in question 

two were treated by a team from each ISDN, who collected an enhanced dataset 

as part of the pilot (see Figure 6-4). Comparisons between either ISDNs or teams 

were not the primary focus of this study. Data has been presented for each ISDN 

and individual teams to highlight that differences exist rather than drawing 

conclusions from this information. However the exploration of variation in these 

populations has illustrated two sources of potential differences. Firstly, differences 

were identified between the characteristics of populations. This would suggest 

differences in their casemixes, i.e. the proportions of those with specific 

characteristics vary between different populations. This is an acknowledged 

feature within the general population, influenced by a wide spectrum of social, 

environmental, health and economic determinants321.  
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Secondly, differences were identified in the baseline EQ5D-5L outcomes between 

populations. Although this study found EQ5D-5L at six-months post stroke to be 

associated with a number of patient characteristics, other factors may also 

contribute to variations in baseline EQ5D-5L. These include differences in hospital 

length of stay, waiting times for community rehabilitation and the eligibility criteria 

used by community teams. These factors vary between region37 and therefore 

have the potential to influence outcomes at a population level.  

Based on findings from this study it is possible to see how population 

characteristics may have influenced outcomes at a single time-point. Differences 

were most evident between ISDN A and ISDN B. ISDN A had more favourable 

outcomes across domains, EQIndex and EQ-VAS. These may reflect the 

underlying differences in the characteristics of their populations which include 

ISDN A having fewer comorbidities, greater independence prior to and following 

stroke and less social deprivation. The relative contributions of these 

characteristics were not investigated. This would require statistical modelling with 

appropriate casemix adjustment before attempting to draw conclusions. Additional 

adjustment would be required to take into account baselines if changes over time 

were to be explored.  

Prior to undertaking any such analysis, a number of additional factors need 

investigating such as the proportions of stroke survivors without EQ5D-5L data and 

the mode of EQ5D-5L collection. Both these factors are most likely dictated by 

provider-level differences, i.e. commissioning and models of service delivery. 

However, there may be differences in patient characteristics such as stroke 

severity, as this study found. Therefore, it is imperative that any data intended for 

comparison between providers be complete if it is to be representative. 

The format of EQ5D-5L collection varies between providers. This is reflected in the 

SSNAP annual report for 2023 which stated 61% of stroke survivors answered 

EQ5D-5L questions over the telephone, 37% in person, 1% online and 1% 

received postal questionnaires36. Comparisons of screen, paper and phone based 

EQ5D-5L formats have suggested these variations have equivalence in terms of 

measurement322,323. However, these studies have been conducted within the 

general population and have not been replicated with stroke survivors. Stroke 

survivors are more likely to have communication or cognition impairments and a 

greater reliance on proxy responses all of which have the potential to introduce 

systematic bias when comparing responses from different formats.  
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6.7.4 Strengths and limitations 

This study is the first to explore the influences of established predictors on the 

EQ5D-5L for community dwelling stroke survivors, both cross-sectionally and 

longitudinally and using such a large, complete dataset.  The research question is 

clinically relevant and has been theory driven, with contributions from a variety of 

clinical stakeholders.  

Limitations in the data have been clearly articulated in the discussion. However, 

two factors have not been explored. Firstly, no attempt has been made to separate 

out the effects of interrelated factors. Many of the predictors explored in this study 

have known correlations as they are indicators of medical complexity. Secondly, 

the influence of time since stroke on outcomes was not investigated. The potential 

for variation exists between stroke onset and both starting rehabilitation (T1) and 

completing a six-month review (T2). Future research should seek to explore these 

factors.  

 

6.7.5 Conclusions 

This study confirms that community dwelling stroke survivors report HRQoL that is 

associated with patient characteristics collected by SSNAP, but these are more 

sensitive to physical components of HRQoL. However, individual EQ5D-5L 

domains and the EQ-VAS provide additional information to that already offered by 

measures collected by SSNAP.  

The collection of EQ5D-5L at both six-months and on commencement of 

rehabilitation offers an opportunity to gain insight into the needs of stroke survivors 

at what can be a challenging time in their recovery.  

 

6.8 Chapter summary 

This chapter has explored the use of EQ5D-5L in the context of community stroke 

rehabilitation. The evidence-base for EQ5D-5L in stroke has been detailed. 

National clinical audit data has been used to explore the influence of patient 

characteristics on EQ5D-5L outcomes. Findings have been used to support the 

interpretation of the EQ5D-5L for this population. Recommendations for policy, 

practice and future research (based on findings from this and earlier chapters) are 

discussed in the following chapter.   
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7 Discussion 

7.1 Introduction 

Chapter 7 reflects on the contribution made by this research and the subsequent 

implications for policy, practice and future research. There are three sections. 

Firstly, an overview of the thesis is provided, followed by considerations of the 

implications of this research. The chapter concludes with a reflection on the wider 

context of this research and the challenges experienced. This serves to provide 

the reader with an understanding of how the research and the researcher have 

been shaped by these experiences.  

7.2 Overview of the research 

7.2.1 Rationale 

The Sentinel Stroke National Audit Programme (SSNAP) is an established quality 

improvement tool for hospital-based stroke care. It is the only national stroke audit 

that collects data detailing stroke care beyond hospital discharge. However, its role 

in driving quality improvement in the community setting was unexplored.  

7.2.2 Aim                   . 

The aim of this study was: 

To understand the role of national clinical audit in driving quality 

improvement in community stroke care. 

This thesis consisted of four phases of study. Each phase used a distinct research 

method as part of a realist evaluation.  

7.2.3 Exploration of the audit literature 

A scoping review of the literature was undertaken to explore contextual features 

that influence the contribution of externally initiated, multidisciplinary clinical audits 

to quality improvement. The review identified important features pertinent to audits 

that are multidisciplinary and externally initiated. These focus on the challenges of 

engaging multiple disciplines and the utility of the data generated.  

Findings suggested individual engagement to be influenced by not only their 

perception of the audit and its purpose, but also the perceived credibility of the 

audit and the culture of the organisation they are situated in. Resources were 

proposed as the main factor that influence audit participation, including dedicated 

time, information technology (IT) and expertise (IT and data analysis). A number of 
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features were identified as influencing the ability of audit data to inform quality 

improvement. These included the perceived accuracy of data submitted, the 

accessibility and perceived utility of audit feedback. Findings were used to develop 

four Candidate Programme Theories. These theories sought to explore the role of 

national clinical audit in driving quality improvement in community stroke care. 

7.2.4 Exploration of stakeholder experiences of SSNAP in the community 

A mixed-methods online survey was used to refine the four Candidate Programme 

Theories. The survey captured the perspectives of a broad range of stakeholders 

in different roles from across England, including administrative, clinical, 

management and commissioning (n=206). Findings provided rich and candid 

insights into stakeholder experiences of the audit.  

Community stakeholders reported being engaged in the audit and described using 

feedback to successfully inform a variety of quality improvements within their 

services. A number of challenges to audit participation were highlighted. These 

included the organisational culture, administrative support, online audit platform 

and ability of the audit to reflect the services delivered in this setting.  This process 

generated four Initial Programme Theories exploring the role of national clinical 

audit in driving quality improvement in community stroke care. 

7.2.5 Exploration of influences on SSNAP in community setting  

Realist interviews were used to refine and test the four Initial Programme Theories. 

Interviews were undertaken with a broad variety of stakeholders in different roles 

from across England, including administrative, clinical, management and 

commissioning (n=20). Interviews offered an opportunity to collaboratively 

scrutinise theories with stakeholders, resulting in four refined Programme 

Theories. 

Findings add to the existing literature, providing transferable insights into the role 

of national clinical audit in driving quality improvement in community services. 

These included the importance of organisational support for audit including 

dedicated administrative support, leadership interest and the fostering of audit 

champions. There was a recognition of the importance of accessible audit 

feedback to enable its strategic use and the role of collaboration-based 

approaches along the clinical pathway. Finally, the metrics collected must be 

perceived by stakeholders as reflecting both the service they deliver and the 

populations they serve. 
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7.2.6 Exploration of a PROM in community dwelling stroke survivors 

Findings from earlier phases of this study suggested the collection of a patient 

reported outcome measure by SSNAP. It was proposed that the inclusion of the 

EQ5D-5L may capture the impact of community services on a patient’s health-

related quality of life. This final phase explored the evidence-base regarding the 

use the EQ5D-5L within stroke. National clinical audit data was used to explore the 

influence of patient characteristics on EQ5D-5L outcomes for community dwelling 

stroke survivors (n=3,813).  

Findings confirmed the EQ5D-5L as reported by community dwelling stroke 

survivors in the sample, was associated with the patient characteristics collected 

by SSNAP. The EQ5D-5L was found to be more sensitive to physical components 

of health-related quality of life. However, individual EQ5D-5L domains provided 

additional information to that already offered by measures collected by SSNAP. 

The collection of EQ5D-5L at both six-months and on commencement of 

rehabilitation offers an opportunity to gain insight into the needs of stroke survivors 

at what can be a challenging time in their recovery. 

 

7.3 Original contribution 

7.3.1 Methodological 

The use of mixed-methods survey as part of a realist evaluation in Chapter 4 was 

an original approach to refining candidate programme theories. A recent mapping 

review of realist methods identified 43 realist evaluations that included quantitative 

surveys132, many of which used Likert scales to ascertain agreement with 

statements or satisfaction e.g. with healthcare interventions or interactions. To the 

author’s knowledge no realist evaluations have reported the use of mixed methods 

survey. This method generated a broad sample of perspectives from across both 

England and the audit pathway. In addition, the online nature provided a level of 

anonymity which potentially encouraged greater candour when compared to face-

to-face interviews. Although more challenging to synthesise, the mixed-methods 

survey generated rich causal insights into underlying mechanisms that would not 

have been evident based on quantitative results alone.  
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The investigation of change over time in EQ5D-5L domains was a novel approach 

to the analysis of this measure in stroke. As discussed in Chapter 6, relatively few 

studies use the latest five-level iteration of the EQ5D, instead favouring the EQ5D-

3L. In addition the majority of published analyses of EQ5D (3 and 5L) have 

primarily used the EQIndex and not individual domains291. Where domains have 

been analysed, these have been dichotomised into problems and no problems and 

in the few studies exploring change over time, these have been comparison of the 

two time points and not an exploration of the underlying changes. The exploration 

of magnitude and direction of change within individual domains in this study has 

offered granular insights into the consequence of stroke for stroke survivors in the 

first six-months and the impact on their health-related quality of life.  

7.3.2 Knowledge 

The scoping review in Chapter 3 identified a gap in the literature regarding 

externally initiated multidisciplinary audits in the community setting. The majority 

of published audit and feedback literature relates to audits involving a single 

discipline in the hospital or clinic setting. Findings in Chapter 5 have provided 

insights into how community-based multidisciplinary teams use data for quality 

improvement and what contextual features influence their ability to do so. This is 

the first study to explore what community-based multidisciplinary teams require if 

they are to use audit to drive quality improvement.  

There are a number of parallels between study findings and the wider audit and 

feedback literature, such as the burden of data collection as a barrier to audit 

participation. However the use of a realist evaluation has generated novel findings 

regarding the contextual features of community stroke care that influenced the 

ability of community multidisciplinary teams to use SSNAP for quality improvement. 

Key contextual features included a lack of perceived organisational support, the 

heterogenous nature of the services delivered and a lack of established 

infrastructure for either administrative or IT support. The complexity of the 

community setting has been explored and underlying mechanisms identified. For 

example, the importance of communicating across organisational boundaries and 

audit champions in the community setting. Cross-boundary communication 

provided opportunities for collaboration regarding the transfer of SSNAP records 

and ultimately led to the submission of more complete data. The role of champions 

may be specifically important in the community setting due to the dispersed models 

of service delivery and lack of physical crossover between team members.  
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Findings in Chapter 6 confirm that that community dwelling stroke survivors report 

health-related quality of life that is associated with patient characteristics collected 

by SSNAP. These were found to be more sensitive to physical components of 

health-related quality of life. This study showed that EQ5D-5L domains and EQ-

VAS provided information regarding pain and mood, which would complement 

other measures in SSNAP if collected routinely. 

This is the first study to explore change in individual EQ5D-5L domains over the 

first six-months post stroke. Although some associations with patient 

characteristics were evident, findings suggest that the established predictors of 

health-related quality of life, may not be key drivers for change in this outcome for 

stroke survivors in the first six-months. Further research is required to understand 

what factors may be associated with change in health-related quality of life in this 

population, this is discussed in the following section. In addition, a substantial 

proportion of patients reported a deterioration in their pain or mood over this period 

of time, suggesting this population may have needs that are not being met.  

 

7.4 Implications of this research 

7.4.1 Policy 

Study findings suggest a number of policy-level considerations are required if 

community teams are to use SSNAP for quality improvement. These include the 

administrative support available to support participation, the challenges of 

collaborating across organisational boundaries and how to incentivise audit 

engagement.  

In the longer-term, electronic health records have the potential to reduce the 

burden of data collection. However the NHS’s vision for digitisation43 is unlikely to 

be realised in the near future and data collection will likely remain a barrier to audit 

participation for teams without dedicated administrative support.  This presents two 

considerations for policy makers at this point in time. Firstly, how to ensure that 

future digital health systems are designed to support the use of routine data for 

quality improvement. Study findings have identified the challenges of incompatible 

software between organisations along a clinical pathway. Decisive system 

leadership will be needed if the number of digital platforms are to be rationalised 

and the pathway streamlined for efficient data transfer along the clinical pathway.  
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Secondly, if participation in national clinical audits is mandated in the NHS 

Standard Contract66, then clinical teams must be adequately resourced to do so. 

This study found teams unable to ring-fence administrative support and therefore 

diverting resources away from clinical activity to enable audit participation. As the 

centre of gravity for stroke rehabilitation moves out of acute hospitals and into the 

community setting, so should the resources necessary to monitor and improve the 

quality of care provided.  

The current motivation for providers to populate and lock SSNAP records is linked 

to achieving their individual compliance and case ascertainment scores. This fails 

to incentivise a whole pathway approach whereby providers are motivated towards 

records being transferred efficiently and appropriately across the clinical pathway. 

Looking beyond findings from this study, stroke survivors describe a desire for 

greater continuity of care324. If stroke care is to be seamless as outlined in the 

National Stroke Service Model41, the IT, quality assurance and quality improvement 

infrastructure must also be seamless. In the longer-term, such infrastructure must 

be tailored to the needs of stroke survivors rather than the convenience of existing 

piecemeal clinical pathways. In the short term, consideration should be given as to 

how best to work across existing organisational boundaries.  

Study findings highlighted the importance of engaging individuals with SSNAP if it 

is to be used for quality improvement. A number of options exist for incentivising 

individuals, depending on their position in an organisation. For example, audit is 

mandated as part of post-graduate medical training325. Although few junior doctors 

work within the community setting, these teams do have large numbers of 

therapists and nurses. Health Education England have proposed a framework 

detailing four pillars of advanced clinical practice to support the career 

advancement of these healthcare professionals326. This framework includes clinical 

audit as part of the research pillar. Although not mandated, engagement and 

involvement in clinical audit could be incentivised for those clinicians wishing to 

progress professionally.  

As discussed earlier, participation in national clinical audits is mandated at an 

organisational level in the NHS Standard Contract66. Consideration needs to be 

given as to how this is implemented strategically within organisations. For example, 

how is audit feedback routinely monitored, acknowledged and acted upon and 

where does responsibility for these actions lie? Although these components of the 

audit cycle were outside the scope of this PhD, findings suggested leadership 
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interest in audit feedback to be a catalyst for team engagement. Therefore, in the 

same way that the infrastructure and resources to support IT, quality assurance 

and quality improvement should follow patients out into community services, so 

must the systems for accountability and governance.  

 

7.4.2 Practice  

Findings from this study highlighted the pivotal role of champions in clinical practice 

to facilitate team level engagement with SSNAP. These roles were described as 

unique to each team, a result of the needs of the service, the individuals and 

opportunities available. Participants described these roles as evolving over time 

for those demonstrating an interest in SSNAP which requires an opportunistic 

approach to identifying these individuals. This includes signposting to resources 

and support for those motivated to develop into this role, rather than the tokenistic 

nomination of an individual to whom SSNAP is allocated.   

The mechanisms by which examples of good practice, such as those highlighted 

in this study are shared needs to be considered. Shared learning would enable 

teams to be more efficient, reduce barriers to participation and inspire confidence 

in the potential for SSNAP to bring about meaningful changes for patients. 

Examples could include experiences of success such as collaboration across 

organisational boundaries and increased staffing establishments based on 

business cases informed by audit feedback. Existing national clinical networks 

should be harnessed as well as tapping into more local systems through Integrated 

Stroke Delivery Networks (ISDNs), to support this knowledge exchange.   

With regard to the use of EQ5D-5L, findings from this study would suggest the 

prioritisation of the EQ-VAS and individual domains for the following purposes. 

Firstly, collecting the measure on commencing rehabilitation in addition to six-

months post stroke, would support teams in understanding the needs of their 

population at the outset and monitor the impact of their services upon different 

aspects of health-related quality of life. For example, this study found stroke 

survivors made the smallest improvements with regards to pain and anxiety, in fact 

almost a quarter of patients reported a deterioration in these domains. In these 

circumstances, teams should consider whether the interventions they are providing 

meet the needs of their patients. This information can support the planning and 

development of future needs-led services that are tailored to local populations. 
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In order to enable teams to interpret the EQ5D-5L, they should be supported to 

understand its limitations and the influence of patient characteristics. Without this 

investment, there is a risk that teams will perceive the extra data collection as an 

additional burden without benefit and fail to realise its potential for quality 

improvement. This concurs with a systematic review of the barriers and enablers 

of implementing PROMs by Foster et al. who proposed early investment in 

preparing organisations to use PROMs as fundamental to their success201. A recent 

study by Jolliffe et al. explored the implementation of the EQ5D-5L in MDT 

community stroke teams in Australia and found champions to be important 

enablers of the routine collection of PROMs in this setting327. Further analysis to 

understand the relative contribution of predictors is required before comparisons 

between teams should be explored. Attempts at making unadjusted service level 

comparisons without exploring the appropriate statistical modelling is not 

recommended as results may be misleading. This is discussed in the following 

section.  

7.4.3 Future research 

Historically, audit and feedback research has focussed on single-discipline 

activities in hospital or clinic settings. Despite this relative standardisation, 

substantial heterogeneity in study design has been identified as a limiting factor in 

many studies, as detailed in Chapter 1. This study has highlighted the additional 

complexities of audit in dispersed community settings with a wide range of 

professional contributors and diverse patient populations. The use of a theory-

driven, mixed-methods approach has provided an opportunity to investigate these 

complexities and enabled a deeper scrutiny of mechanisms that influence the 

ability of audit to contribute to quality improvement. Future research into MDT 

audits must consider their wider context, building on findings of this study to better 

understand the influence of contextual features on outcomes rather than seeking 

to assess the success of an entire audit cycle in isolation. Failure to do so risks 

drawing inaccurate conclusions based on incomplete theoretical assumptions. This 

study has generated a number of clinically meaningful questions that would 

warrant further exploration. These include working across organisational data 

boundaries, the impact of digitisation on harvesting routine data for quality 

improvement in the community and the collection and interpretation of EQ5D-5L in 

this setting.  
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Future research should investigate how teams are enabled to collaborate across 

organisational boundaries. Examples of innovative practice should be explored to 

understand the mechanisms by which some teams are able to achieve 

collaboration and what contextual features facilitate this. As mentioned earlier, 

existing clinical and strategic networks should be exploited for sharing this 

knowledge. However, there needs to be a greater understanding of the role of 

these collaborative networks in driving change at scale if quality improvement 

opportunities are to be optimised.  

Much work is being done to realise the vision of NHS digitisation in acute trusts 

and primary care. However, consideration must be given to the capture and 

efficient extraction of routine data to inform quality improvement in the context of 

services delivered in the community. This PhD has highlighted distinctions between 

the acute and community settings that influence the ability of teams to use data for 

quality improvement. Therefore, assumptions must not be made that digital health 

records can be rolled out across clinical pathways without due consideration of the 

context in which they are implemented.  

Prior to undertaking further analysis on the EQ5D-5L, the equivalence of different 

modes of delivery in the stroke population must be established i.e. telephone / 

online / face to face. Reasons for this are two-fold. Firstly there may be potential 

systematic biases between the modes of delivery in a population with possible 

communication and cognitive impairments. Secondly, the use of digital platforms 

has the potential to reduce the burden of data collection and therefore may warrant 

further investigation or promotion. 

Building on findings from this study, further analysis of the EQ5D-5L is required to 

establish the relative contribution of patient characteristics when statistical models 

are adjusted for other variables.  In addition to the characteristics explored as part 

of this study, factors such as time since stroke, living alone, social support and 

cognitive impairment should also be considered. Adjusting for case-mix variation 

would be a step closer to enabling teams to compare patient outcomes between 

providers using audit feedback.  

Further research is required to explore the factors driving change in EQ5D-5L over 

time. A deeper understanding of the influences on change in health-related quality 

of life in this population would inform the provision of services that better meet their 

needs. This should include not only exploring the impact of wider determinants of 
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health and wellbeing such as social support and cognitive impairment, but also the 

intervention provided by community stroke rehabilitation teams. The latter requires 

much consideration. This study has highlighted a high degree of heterogeneity 

within community stroke services that could make attempts at comparison 

challenging. However, this may provide an opportunity to prioritise and explore the 

impact of key features of services. Potential factors include the provision of specific 

interventions e.g. well-being support, the skill mix of a team e.g. ratio of registered 

healthcare professionals to support workers, or process measures such as 

intensity of rehabilitation provided or duration of input. This would build on the work 

already undertaken by the WISE (What is the Impact of Stroke ESD?) study. This 

research investigated the adoption of evidence-based components of community 

stroke rehabilitation, but was unable to determine any association with patient 

outcome as measured by the modified Rankin Scale54.  
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7.5 Reflexivity 

Reflexivity has various definitions, depending on the epistemological stance taken. 

Malterud’s (2001) definition best describes the approach taken within this study. 

“Attending systematically to the context of knowledge construction, especially to 

the effect of the researcher at every step of the research process.”328 

Four main considerations have been made with regards to reflexivity in this 

research. These are the contribution of stroke survivors and their carers, the 

chosen methodology, the positionality of the researcher and the influence of the 

supervisory team. Additional reflections are offered regarding the challenges of 

using RE as a novice researcher and how this PhD has shaped the researcher.  

7.5.1 Patient, Public Involvement and Engagement 

This research has benefitted from the support of  the Nottingham Stroke Research 

Partnership Group (NSRPG). The NSRPG is a group of stroke survivors and carers 

who provide feedback on and input into stroke research through the University of 

Nottingham. Their involvement included contributing to the wording of lay 

summaries and providing feedback on the study design and dissemination 

materials. However, there were challenges in engaging the group and garnering 

interest in what was deemed a “dry” topic described as more “strategic than 

interesting to patients”. Therefore, efforts were made to share study findings in 

different arenas such as X (formerly Twitter) to reach a broader lay audience. This 

resulted in conversations with UK-based stroke survivors and carers regarding 

study purpose and findings, which have informed the format of subsequent 

dissemination.  

7.5.2 Positionality 

Researcher positionality includes their personal characteristics, experiences and 

beliefs, amongst other things329. A statement of positionality was made at the outset 

of this research, in Chapter 2. This was done not to bracket these experiences but 

instead to acknowledge and embrace them. Reflexivity is not an identification of 

study limitations, it is an appreciation of the value added330. The value added in 

this research included an understanding of the practical landscape of MDT stroke 

rehabilitation in the community, its constituent parts and how it is situated within 

the broader stroke pathway. Additional benefits included a working knowledge of 

the national audit under investigation (SSNAP) and credibility afforded by being in 

clinical practice.  
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External measures used to monitor positionality included sense-checking with 

collaborators, regular supervisory support, second reviewer and use of established 

quality criteria e.g. CHERRIES and COREQ (both included in appendices). Tools 

exploited to enhance rigour include a reflexive diary during data collection, notes 

of collaborator discussions, summaries and reflections on supervision. 

 

7.5.3 Supervisory team 

Although strategic, the choice of a supervisory team consisting of the SSNAP 

Clinical Director (MJ) and Associate Director (RF), had the potential to generate 

tension within this research. Candour has been demonstrated in the contributions 

made by each member of the supervisory team throughout. At no point did either 

individual influence the interpretation of data or study findings, nor was it expected 

they would attempt to do so. In addition to their expertise, the value of their 

positionality allowed for a bird’s-eye view of this research in the context of national 

clinical policy, and introductions to collaborators who may otherwise have been 

difficult to engage. These included individuals from SSNAP and HQIP. Great care 

has been taken to be transparent regarding any potential conflict of interest e.g. in 

publications. In the same way this was intended to reassure the reader of the 

distinction between SSNAP and this research, this was clarified for benefit of all 

stakeholders. All participant information clearly stated that the research was 

independent of SSNAP and that SSNAP were not obliged to act upon any findings.  

 

7.5.4 Chosen methodology 

The choice of scientific realism as a methodology within which to situate this 

research has had clear implications for its design and therefore outcomes. The 

guidelines provided by the RAMESES organisation provide explicit expectations of 

the steps to follow. This includes transparent reporting of the origin and influence 

of any data included in the study (e.g. literature, interviews), contributions of 

stakeholders and decisions made regarding the shape or direction of the study.  

Despite the risk for iterative and collaborative studies to be messy, the 

transparency demanded by RAMESES offers assurance to the reader that the 

research has been conducted in a rigorous manner. On reflection, there is a 

balance to strike between attempting to convey the “messy complexity” of lived 

experiences, and artificial simplification for the ease of presenting bold findings. 
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This was a lesson learnt after almost three years of taking a supervisor (new to 

RE) on a realist journey of exploration. Together we learned to sit (un)comfortably 

with contingent, approximate and evolving findings. In the final supervision, in an 

attempt to summarise, the entire RE was presented as a single flowchart. The 

messy complexity that previously provided authenticity was lost and supervisor 

feedback was clear, these neat findings failed to convey study insights.    

7.5.5 Challenges of RE 

On commencement of this PhD there were personal reservations regarding the 

choice of scientific realism as chosen methodology. Ray Pawson has himself 

suggested that realist research “is not for novices”123 and its ontological 

foundations are commonly acknowledged as challenging for early career 

researchers104. In fact, when first encountered in a previous research degree the 

confusion generated by trying to grapple with realism guaranteed it was not on the 

short list for this study. Initial conversations with peer post-graduate students and 

early career researchers revealed a number of different orthodoxies within realism, 

most commonly dictated by where a researcher received training. There were jokes 

regarding the “realist police” who may scrutinise the legitimacy or critique work 

presented as realist, however no evidence of this was ever offered. Despite these 

initial concerns, realism was deemed the most appropriate methodology to 

investigate the role of SSNAP, as clinical experience pointed to context being a 

crucial factor.  

These initial fears are in stark contrast to the experiences of the last three years. 

Scientific realism has proved to be an open and catholic church,  with international 

collaboration via a strong online presence. Leaders in the field such as Ray 

Pawson, Nick Tilley, Geoff Wong, Andrew Booth, Sonia Dalkin and Justin Jagosh 

regularly contribute and respond to questions in the online forum, from which this 

PhD has benefitted. Involvement in NottsRealism resulted in running webinars, 

engaging with international researchers such as Ferdi Mukumbang and Maura 

MacPhee and presenting early findings to an international audience. Despite the 

fear of bruising critiques, these opportunities were constructive and always 

resulted in a deeper understanding of the research at hand. The involvement of 

key collaborators enabled the contribution and guidance from individuals with a 

wealth of expertise in stroke rehabilitation, policy, audit and realism. This PhD is 

undoubtedly richer, more robust and clinically meaningful as a result of their 

involvement. 
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7.5.6 What have I learnt?  

From the outset this PhD has been viewed as an opportunity for professional 

development and personal growth. As such, every available resource and 

opportunity has been embraced. In addition to the early investment in extensive 

methodological training from the Centre for Advancement in Realist Evaluation and 

Synthesis (CARES), formal training was purposely sought from a variety of 

providers to inform the methods used. These included online survey design 

(University of Southampton), advanced qualitative interviewing (University of 

Birmingham), mixed methods, writing for publication and ethics in healthcare 

research (University of Nottingham). A variety of software has been used such as 

survey design (JiscTM) organisation of qualitative data (NVivoTM) and statistical 

analysis (SPSSTM and STATATM).  

As discussed earlier, efforts have been made to engage with a variety of networks. 

These have been crucial in not only the study development, but also the 

dissemination of findings, an overview is detailed on the following page. 

Dissemination has required overcoming personal challenges such as a fear of 

public speaking and a persistent sense of imposter syndrome.  

Despite the substantial amount of research training undertaken, perhaps the most 

significant learning is a more personal discovery that nothing is insurmountable, 

given some effort and the right support.  
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Health Services Research UK Birmingham in-person July 2022 

Oral presentation: The contribution of online surveys in the development of theory in realist research. 

https://hsruk.org/conferences/conference-2022/presentations/community-based-care 

Nottingham Realist Group Online June 2022 

Presentation and discussion: Use of surveys within the realist paradigm. 

World Stroke Congress  Singapore in-person October 2022 

Poster presentation: How is the post-acute national stroke registry perceived by stakeholders in 

England and how is data currently used? (Findings from a national survey) 

https://journals.sagepub.com/toc/wsoa/17/3_suppl  

UK Stroke Forum Liverpool in-person December 2022 

Poster presentation: How do stakeholders perceive and engage with the national stroke audit? 

(Findings from a national survey) 

https://journals.sagepub.com/doi/epub/10.1177/17474930221142512  

European Stroke Conference Munich in-person May 2023 

Poster: How can the UK’s National Stroke Audit drive quality improvement in post-hospital care? 

https://journals.sagepub.com/doi/epub/10.1177/23969873231169660  

Sentinel Stroke National Audit Programme Online June 2023 

Overview of PhD findings for strategic SSNAP stakeholders.  

Publication in Synapse Magazine (not peer reviewed) July 2023 

Exploring quality improvement in community services using a national survey. 

Sentinel Stroke National Audit Programme Online July 2023 

Granular & technical feedback to SSNAP operational team.   

BMC Health Services Research September 2023 

Novel use of a survey as part of a realist evaluation of national clinical audit   

(submitted and minor amendments  made – awaiting editorial decision). 

International Audit & Feedback Meta-Lab Toronto in-person October 2023 

Oral presentation (15 mins): How can the national stroke audit in England drive quality improvement 

in the evolving post-acute setting?   https://www.ohri.ca/auditfeedback/af-metalab-meeting-2023    

UK Stroke Forum  Birmingham in-person December 2023 

Poster presentation: How can prospective national audit drive quality improvement in the community 

setting? https://europe.nxtbook.com/nxteu/sageuk/ukstrokeforum_202402_supp/index.php#/p/56  

Policy, Practice and Research  Nottingham in-person March 2024 

Policy implication of PhD findings, open debate with NHS England Stroke Programme leads and 

leading academic in stroke. 

East Midlands Stroke Delivery Network Nottingham in-person March 2024 

Quality Improvement in Stroke Rehabilitation: How can routine data be leveraged to drive change? 

 

 

https://hsruk.org/conferences/conference-2022/presentations/community-based-care
https://journals.sagepub.com/toc/wsoa/17/3_suppl
https://journals.sagepub.com/doi/epub/10.1177/17474930221142512
https://journals.sagepub.com/doi/epub/10.1177/23969873231169660
https://www.ohri.ca/auditfeedback/af-metalab-meeting-2023
https://europe.nxtbook.com/nxteu/sageuk/ukstrokeforum_202402_supp/index.php#/p/56
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Appendix 3-2: Preferred Reporting Items for Systematic reviews  

and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) Checklist 

SECTION ITEM PRISMA-ScR CHECKLIST ITEM SECTION 

TITLE 

Title 1 Identify the report as a scoping review. 3.2.2 

ABSTRACT 

Structured 
summary 

2 

Provide a structured summary that includes (as 
applicable): background, objectives, eligibility 
criteria, sources of evidence, charting 
methods, results, and conclusions that relate to 
the review questions and objectives. 

N/A 

INTRODUCTION 

Rationale 3 

Describe the rationale for the review in the 
context of what is already known. Explain why 
the review questions/objectives lend 
themselves to a scoping review approach. 

3.2 

Objectives 4 

Provide an explicit statement of the questions 
and objectives being addressed with reference 
to their key elements (e.g., population or 
participants, concepts, and context) or other 
relevant key elements used to conceptualise 
the review questions and/or objectives. 

3.3.2 

METHODS 

Protocol and 
registration 

5 

Indicate whether a review protocol exists; state 
if and where it can be accessed (e.g., a Web 
address); and if available, provide registration 
information, including the registration number. 

N/A 

Eligibility 
criteria 

6 

Specify characteristics of the sources of 
evidence used as eligibility criteria (e.g., years 
considered, language, and publication status), 
and provide a rationale. 

3.4.1 

Information 
sources* 

7 

Describe all information sources in the search 
(e.g., databases with dates of coverage and 
contact with authors to identify additional 
sources), as well as the date the most recent 
search was executed. 

3.4.2 

Search 8 
Present the full electronic search strategy for at 
least 1 database, including any limits used, 
such that it could be repeated. 

3.4.3 

Selection of 
sources of 
evidence† 

9 
State the process for selecting sources of 
evidence (i.e., screening and eligibility) 
included in the scoping review. 

3.4.4. 

Data charting 
process‡ 

10 

Describe the methods of charting data from the 
included sources of evidence (e.g., calibrated 
forms or forms that have been tested by the 
team before their use, and whether data 
charting was done independently or in 
duplicate) and any processes for obtaining and 
confirming data from investigators. 

3.4.5 

Data items 11 
List and define all variables for which data 
were sought and any assumptions and 
simplifications made. 

3.4.3 

Critical 
appraisal of 
individual 

12 
If done, provide a rationale for conducting a 
critical appraisal of included sources of 
evidence; describe the methods used and how 

3.4.4 
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SECTION ITEM PRISMA-ScR CHECKLIST ITEM SECTION 

sources of 
evidence§ 

this information was used in any data synthesis 
(if appropriate). 

Synthesis of 
results 

13 
Describe the methods of handling and 
summarizing the data that were charted. 

3.4.6 

RESULTS 

Selection of 
sources of 
evidence 

14 

Give numbers of sources of evidence 
screened, assessed for eligibility, and included 
in the review, with reasons for exclusions at 
each stage, ideally using a flow diagram. 

3.5.1 

Characteristics 
of sources of 
evidence 

15 
For each source of evidence, present 
characteristics for which data were charted and 
provide the citations. 

3.5.2 

Critical 
appraisal 
within sources 
of evidence 

16 
If done, present data on critical appraisal of 
included sources of evidence (see item 12). 

N/A 

Results of 
individual 
sources of 
evidence 

17 
For each included source of evidence, present 
the relevant data that were charted that relate 
to the review questions and objectives. 

N/A 

Synthesis of 
results 

18 
Summarise and/or present the charting results 
as they relate to the review questions and 
objectives. 

3.6 & 3.7 

DISCUSSION 

Summary of 
evidence 

19 

Summarise the main results (including an 
overview of concepts, themes, and types of 
evidence available), link to the review 
questions and objectives, and consider the 
relevance to key groups. 

3.8 

Limitations 20 
Discuss the limitations of the scoping review 
process. 

3.8.1 

Conclusions 21 

Provide a general interpretation of the results 
with respect to the review questions and 
objectives, as well as potential implications 
and/or next steps. 

3.8.2 

 

 
JBI = Joanna Briggs Institute; PRISMA-ScR = Preferred Reporting Items for Systematic reviews 
and Meta-Analyses extension for Scoping Reviews. 
 
* Where sources of evidence are compiled from 
 
† A more inclusive term used to account for the different types of evidence or data sources 
  
‡ The frameworks by Arksey and O’Malley (6) and Levac and colleagues (7) and the JBI guidance 
(4, 5) refer to the process of data extraction in a scoping review as data charting. 
 
§ The process of systematically examining research evidence to assess its validity, results, and 
relevance before using it to inform a decision.  
 

From: Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping 
Reviews (PRISMAScR): Checklist and Explanation. Ann Intern Med. 2018;169:467–473.  

 



Appendix 3-3: Data extraction chart 
Author, 

Year 
(Country) 

Document 
Title 

Study 
Design 

Aim Setting Participants 
Audit 
focus 

Relevance, 
Richness & 

Rigour 
Key extract 

Alvarado, 
McVey, 

Greenhalgh, 
Dowding, 

Mamas, Gale, 
Doherty & 
Randell 
 2020 

(England)34 

Exploring 
variation in the 
use of feedback 
from national 
clinical audits: A 
realist 
investigation 

Realist 
evaluation 
using semi-
structured 
interviews  

To explore the 
reasons behind 
variation in the 
extent to which 
national clinical 
audit feedback 
stimulates 
quality 
improvement 

Variety of 
inpatient 
hospital 
areas 
(Cardiac, 
Urology & 
Paediatric 
Intensive 
Care) 

 
Doctors, 
Nurses, Audit 
Clerks Trust 
Bord 
members and 
Audit staff 
from five NHS 
Trusts 

Variety of 
national 
clinical 
audits 

• High relevance 
 
 
 

• Conceptually 
rich 

 
 

• No reservations 
re: rigour 

 
 
 

“The resources allocated to support audit participation (which impacted data 
quality and timeliness) and access to resources to enact change in response to 
this feedback were reported to constrain its use as a tool for stimulating QI” 
 
 

“Challenges accessing supplier held data ...constrained the perceived usefulness 
of this feedback” 
 

Participant discussing incentives: “Accreditation from NACR, which requires 
meeting certain standards of care, as a driver for engagement with NCA feedback”        

 

“In this context of competition, the primary use of NCA feedback was to attract 
patient referrals to the service” 
 

“Data in the public reports could be up to 2 years old and was not, therefore, 
perceived as a reliable basis for practice change” 
 

“Annual report - that did not offer a level of detail that enabled them to ‘pick out 
subtler changes’ where quality improvement might be delivered” 

Arvidsson, 
Dahlin & Anell 

2021 
(Sweden)168 

Conditions and 
barriers for QI: 
Professionals 
and health 
centre 
managers 
experience 
audit and 
feedback in 
primary care 

Explorative 
qualitative 
design: Focus 
Group 

To explore how 
professionals 
and health 
centre 
managers in 
primary care 
experience 
existing forms 
of audit and 
feedback 

Primary 
Care Health 
Centre 

 
Health Centre 
Managers, 
Physicians, 
nurses and 
allied 
healthcare 
professionals 
from six 
health centres  

Variety of 
health and 
financial 
measures  

• Med relevance 
 

• Conceptually 
thick 

 

• Acknowledged 
self-selection 
bias of HC 

“The dominance of non-clinical measures and a focus on external accountability 
were perceived as barriers to QI by health professionals”      
       
“An unbalanced practice of A&F, focussing on revenues, expenditures and non-
clinical measures is likely to suppress A&F based on clinical data and may reduce 
professionals’ interest in A&F activities in general” 
 
“Previous experiences of lack of resources (time and staff) during attempts to 
perform QI projects can also cause change fatigue and decrease motivation”       

Asprang, Frich 
& Braut  

2015 
(Norway)169 

Organizational 
impact of 
governmental 
audit of blood 
transfusion 
services in 
Norway 

Explorative 
qualitative 
design: Focus 
Group 

To explore the 
organisational 
effects of a 
governmental 
audit of blood 
transfusion 
services 

National 
blood 
transfusion 
service 
(Hospital 
and blood 
bank) 

Doctors, 
healthcare 
practitioners 
and 
managers 
from three 
regions 

Blood 
transfusion 
national 
audit 

• Med relevance 
 

• Conceptually 
thin 

 

• Conflict of 
researcher’s role 

“Professionals and senior managers struggled to understand the content of the 
supervisory report…auditors should ensure a common understanding of the 
findings and the possible deviations. Using words and concepts that 
professionals are able to understand could facilitate understanding and 
organisational change” 

Batty, Grant, 
Aggarwal, 

Lowe, Potter,& 
Jackson  

2004 
(England)155 

National Clinical 
Sentinel Audit 
of Evidence-
based 
Prescribing for 
Older People 

Case study 

To audit 
performance of 
hospitals 
evidence-based 
prescribing 

Inpatient 
hospital 
(mixed) 

Pharmacist, 
physician, 
nurse & audit 
staff from 
NHS Trusts 

Adherence 
to 
prescribing 
guidelines 
for 65+ 

• Med relevance 
 

• Conceptually 
thin 

 

• Assumptions & 
speculation in 
findings 

 
“[Benchmarking] could also have led hospitals to become complacent with their 
performance when they discovered other hospitals were also performing poorly” 
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Author, 
Year 

(Country) 

Document 
Title 

Study 
Design 

Aim Setting Participants 
Audit 
focus 

Relevance, 
Richness & 

Rigour 
Key extract 

Bodansky, 
Oskrochi, 

Judah, Lewis, 
Fischer & 
Narayan 

2017 
(England)156 

Change the 
habit to change 
the practice: Do 
audits really 
ever change 
anything? 

Pre and post 
audit review 
of medical 
records 

To assess 
adherence to 
local MRSA 
guidelines for 
emergency hip 
fracture surgery 

Surgery 

Surgeons, 
Nurses and 
Healthcare 
Assistants at 
a single 
hospital 

Adherence 
to clinical  
guidelines 

• Low relevance 
 

• Conceptually 
thin 

 

• Required quals 
triangulation to 
explore 
causation 

“Providing education is not sufficient to change clinical practice” 
  
“Consideration of the principles of behaviour change, including habit and memory, 
may help in the design of more effective interventions” 

Botje, Klazinga, 
Sunol, Groene, 
Pfaff, Mannion, 
Depaigne-Loth, 

Arah, 
Dersarkissian & 

Wagner 
2014 

(Europe)170 

Is having quality 
as an item on 
the executive 
board agenda 
associated with 
implementation 
of quality 
management 
systems: 
A quantitative 
analysis 

Mixed 
method, 
cross-
sectional 
study 
surveying 
CEOs & 
quality 
managers 
and data from 
onsite audits 

To assess 
whether there is 
a relationship 
between having 
quality as an 
item on the 
board’s agenda 
and 
implementation 
of quality 
management 

Acute 
inpatient 
hospitals 

CEOs and 
Quality 
Managers 
from seven 
European 
countries 

Various - 
Multidiscipli
nary 

• Med relevance 
 

• Conceptually 
thin 

 

• Lacked quals to 
explore 
mechanisms 

“Having quality as an item on the executive board’s agenda is also important 
symbolically as it signals their quality orientation to the rest of the hospital, and 
ultimately obtain more resources than those who do not” 
 

Bowie, Bradley 
& Rushmer  

2010 
(Scotland)17 

Clinical audit 
and quality 
improvement – 
time for a 
rethink? 

Qualitative 
study using 
semi-
structured 
and focus 
group 
interviews. 

To explore the 
views and 
experiences of 
audit advisors 
regarding their 
role in 
supporting 
health care 
teams in the 
audit process. 

Multiple 
pathology 
mainly 
inpatient 
hospital 

Audit advisors 
in two regions 

Various – 
Multidiscipli
nary  

• Med relevance 
 

• Conceptually 
thick 

 

• Acknowledged 
self-selection 
limitations 

“This ‘lack of protected time’ was identified as a smoke-screen by participants, 
hiding a multitude of other reasons” 
 

“Doctors often had dedicated contractual time for audit…..viewed by participants 
as ‘very audit active’ as they chased career opportunities”    
         
“Management failure to support and resource changes fuels low motivation and 
disillusionment”  

Cameron, 
Penney, 

MacLennan, 
McLeer & 

Walker 2007 
(Scotland)157 

Impact on 
Maternity 
Professionals of 
Novel 
Approaches to 
Clinical 
Audit Feedback 

Mixed 
methods 
evaluation of  
feedback 
interventions 

To evaluate the 
feasibility, 
acceptability, 
and impact of 
two 
interventions 
that were 
designed to 
increase the 
intensity 
of clinical audit 
feedback 

Inpatient 
hospital 

Physicians 
Midwives 
Nurses 
Sonographers  

Obstetrics  

• High relevance 
 

• Conceptually 
rich 

 

• No reservations 

re: rigour 

 
 

“Specific themes that emerged as contributing to the positive aspects of 
participation included …. providing leverage or ammunition in making a case to 
management for additional resources.” 
 
“Participants felt that they had been demoralised and that the feedback had not 
given due credit. A recurring theme, regardless of the style of feedback received, 
was a sense of frustration and lack of capacity to implement desired changes.” 
 
“All participants expressed generally positive views on the content and style of the 
report, and several specifically commented on the value of comparing 
performance with others.” 
 
“Despite overall positive perceptions of the audit report, some participants 
expressed reservations about the accuracy and validity of some findings.” 
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Author, 
Year 

(Country) 

Document 
Title 

Study 
Design 

Aim Setting Participants 
Audit 
focus 

Relevance, 
Richness & 

Rigour 
Key extract 

Cornish, 
Tilney, Tan, 
Thompson, 

Smith & Tekkis 
2011  

(UK)158 

The National 
Bowel Cancer 
Audit Project 
(NBOCAP): 
what do trusts 
think 
of the NBOCAP 
and how can it 
be improved? 

Prospective 
e-survey 

To understand 
why trusts 
were/were not 
participating in 
the NBOCAP 
and how to 
improve the 
quality of data 
collected and 
feedback 

Inpatient 
hospital  

Colorectal 
surgeons 
(Surgical 
team 
contribute to 
audit) 

Surgical 
outcomes 
and quality 
of care for 
bowel 
cancer in 
UK 

 

• Low relevance 
 

• Conceptually 
thin 

 

• Selection bias 
and low 
response rate 

 
 

Reason reported for non-submission of data to NBOCAP:  

• Lack of IT support (23.6%) 

• Pressure from peers / professional bodies (24.3%)      

• Compare unit data with national data (56.8%) 

• Because national audit improves outcomes (45.9%) 

• To generate information for use at local level (42.6%) 

• To compare trends over time (38.5%) 

Currie, Laidlaw, 
Ness, 

Gosdzielewska, 
Malcom, 
Sneddon, 
Seaton & 
Flowers  

2020  
(Scotland)159 

Mechanisms 
affecting the 
implementation 
of a national 
antimicrobial 
stewardship 
programme; 
multi-
professional 
perspectives 
explained using 
NPT 

In-depth 
qualitative 
interviews 

To explain 
mechanisms 
affecting the 
implementation 
of a national 
antimicrobial 
stewardship 
programme, 
from multi-
professional 
perspectives 

Inpatient 
hospital 

Doctors, 
Nurses and 
Clinical 
Pharmacists 

Antimicrobial 

stewardship 

• Med relevance 
 
 

• Conceptually 
thick 

 
 

• No reservations 
re: rigour 

 
 
 

“To have a national body behind you saying, look, this is what everyone in 
Scotland is doing, this is what’s appropriate, this is what everyone else thinks is 
correct, and if you want to have a variance from it then we need to have a pretty 
good reason behind it. It’s really useful to have that authority behind you.” 
 

“Whilst a few AMTs use audit data to target quality improvement projects, most 
report no capacity for quality improvement work and therefore opportunities for the 
reflexive component of monitoring are lost.” 

Dixon-Woods, 
Campbell, 
Aveling & 

Martin 
2019  

(UK)160 

An 
ethnographic 
study of 
improving data 
collection and 
completeness in 
large-scale data 
exercises 

Ethnography 

To explore how  
improved data 
submission and  
completion rates  

were achieved 
during a crucial 
period of 
the evolution of  
two large-
scale data  
exercises 

Inpatient 
hospital 

Audit 
programme 
personnel 
 

National 
Lung 
Cancer 
Audit and 
the 
Vascular 
Registry 

• High relevance 
 

• Conceptually 
rich 

 

• No reservations 
re: rigour 

“Data entry was very rarely built into job specifications or organisational charts in 
the clinical centres, and rarely was it an activity that was directly funded or 
resourced by organisations.”    
          

“These mundane obstacles [data collection] had a powerful impact on clinicians' 
ability and willingness to complete data entry” 
 
 

“Professional leaders’ strategies to promote the collective professional 
responsibility and value of data collection as an important form of self-governance” 
                    

“Critical to establishing this cultural account of clinical audit was the legitimacy that 
the professional leadership “breathed” into the enterprise”    
 
 

“The realisation grew that pushing the task of data entry too far down could have 
negative consequences for physicians and others in the hierarchy: their 
performance (and that of their centre) might be misrepresented by poor quality 
data, and accordingly the quality of their care could easily be underestimated by 
external authorities and peers”    
 
 

“a policy context that seemed increasingly inclined to weaponise data as a means 
of blaming and shaming”  
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Author, 
Year 

(Country) 

Document 
Title 

Study 
Design 

Aim Setting Participants 
Audit 
focus 

Relevance, 
Richness & 

Rigour 
Key extract 

Dunne, Lal, 
Pranesh, Spry, 

Mcfaul & 
Rooney 2018  

(UK)161 

Surgical audit: 
are we not 
closing the 
loop? 

Multi-centre 
descriptive 
evaluation  

To assess rates 
of audit activity 
and completion 
across surgical 
directorates, 
and explore the 
barriers to 
successful audit 
completion 

Surgery  
3 surgical 
directorates 

Variety of 
aspects of 
surgical 
care 

• Med relevance 
 

• Conceptually 
thin 

 

• No attempt to dig 
deeper than 
broad survey 

“Completion of an audit is a compulsory part of both foundation doctor and 
surgical training due to the importance on improving both clinical and professional 
outcomes” 
 
“The commonest reason cited [for not completing audit] was that the prime audit 
driver was a junior doctor and that these junior doctors either completed their 
objective (presentation/publication) or moved hospital trusts leading to a lack of 
audit momentum” 

Dupont, 
Deneux-
Tharaux, 

Touzet, Colin, 
Bouvier-Colle, 

Lansac, 
Thevenet, 
Boberie-

Moyrand, Piccin 
& Rudigoz  

2011  
(France)171 

Clinical audit: a 
useful tool for 
reducing 
severe 
postpartum 
haemorrhages? 

Quasi-
experimental 
before-and-
after survey 

To assess the 
impact of 
regular criteria-
based audits on 
the prevalence 
of severe post-
partum 
haemorrhage 

Inpatient 
maternity 

All ward staff 

Post-partum 
haemorrhage 

prevalence 
in maternity 
units 

• Low relevance 
 

• Conceptually 
thin 

 

• Quants only, no 
attempt to 
understand 
causation 

 

“A major strength of regular clinical audits is that they bring practitioners together 
frequently to discuss the management of severe cases and to define relevant 
improvement objectives appropriate to the local context and based on the audit’s 
findings” 

Egholm, 
Helmark, 

Christensen, 
Eldh, Winblad, 
Bunkenborg, 

Zwisler & Nilsen 
2019  

(Denmark) 172 

Facilitators for 
using data from 
a quality 
registry in local 
quality 
improvement 
work 
 

Cross-
sectional 
nationwide 
survey study 

To investigate 
use of data from 
a clinical quality 
registry for 
cardiac 
rehabilitation 

Hospital 

Front line 
staff, mid 
managers 
and heads of 
departments 

Cardiac 
rehabilitation 
standards 

• Med relevance 
 

• Conceptually 
thick 

 

• Despite quants 
only, explored 
granular details 

“Roles and responsibilities for acting on data are unclear and there is a general 
lack of time and understanding regarding the use of CQRs”    
  
“Feedback data may not reach the frontline staff because it fails to pass through 
complex delivery pathways, staff may not know that local feedback data exists” 
 

Egholm, 
Helmark, 

Doherty, Nilsen, 
Zwisler & 

Bunkenborg  
2019  

(England & 
Denmark) 173 

“Struggling with 
practices” – a 
qualitative 
study of factors 
influencing the 
implementation 
of clinical 
quality registries 
for cardiac 
rehab in 
England and 
Denmark 

Qualitative 
interview 

To explore 
barriers and 
facilitators for 
registry 
implementation 
by exploring 
how staff 
perceive the 
implementation 
process 

Hospital 

Nurse, 
Physiotherapist 
Dietician, 
Administrator 

Cardiac 
rehabilitation 
standards 

• Med relevance 
 

• Conceptually 
thick 

 
 

• No reservations 
re: rigour 

 
“Facilitators for registry implementation: 

• Local registry advocates/ champions. 

• Management interest in output data (results) 

• The prospect of improving patient care” 



266 
 

Author, 
Year 

(Country) 

Document 
Title 

Study 
Design 

Aim Setting Participants 
Audit 
focus 

Relevance, 
Richness & 

Rigour 
Key extract 

Eldh, 
Fredriksson, 

Halford, Wallin, 
Dahlstrom, 
Vengberg & 

Winblad 
2014 

(Sweden)175 

Facilitators and 
barriers to 
applying a 
national 
quality registry 
for quality 
improvement in 
stroke care 

Semi-
structured 
telephone 
interviews 

To describe the 
experiences of 
stakeholders to 
determine 
elements that 
facilitate and 
hinder clinical 
quality 
improvement 

Inpatient 
stroke 

Nurses’ 
managers & 
Physicians 

Adherence 
to national 
stroke 
standards 

• High relevance 
 

• Conceptually 
thick 

 

• No concerns re: 
rigour 

“There were aspects connected to Riks-Stroke which supposedly hindered quality 
improvement, primarily the burden of data registration. With time being one of the 
constraints in clinical health care, data registration may occupy resources which 
could possibly be spent on improvement efforts” 
 

“Relationship between NQRs and quality improvement was found to be complex, 
suggesting that an NQR can contribute to quality improvement but does not 
automatically do so. Rather, the local context determines if and how the NQR 
induces quality improvement” 
 

“Quality improvement appeared where there was 1) collaboration among the local 
NQR stakeholders and the collaboration included managers and 2) contextual 
factors present such as an active and purposeful management system supporting 
planning performing, follow up and action on quality” 

Eldh, Wallin, 
Fredriksson, 
Vengberg, 
Winblad, 
Halford & 
Dahlström 

2016 
(Sweden)174 

Factors 
facilitating a 
national quality 
registry to aid 
clinical quality 
improvement: 
findings of a 
national survey 

Quantitative 
survey 

To explore what 
aspects of the 
registry and 
healthcare 
organisations 
facilitate or 
hinder the use 
of registry data 
in quality 
improvement 

Inpatient 
stroke 

Managers 
Physicians & 
Nurses 

Adherence 
to national 
stroke 
standards 

• Med relevance 
 

• Conceptually 
thin 

 

• Although quants, 
survey items 
detailed 

“One of the limitations of registries such as Riksstroke is evidently the burden of 
registering data. This is most likely reflected in that merely 65% of the Riksstroke 
respondents considered the gain from partaking in the registry justified the 
resources spent working with it” 

Fredriksson, 
Eldh, Vengberg, 

Dahlström, 
Halford, Wallin 

& Winblad 
2014  

(Sweden)176 

Local politico-
administrative 
perspectives on 
quality 
improvement 
based on 
national registry 
data in Sweden: 
a qualitative 
study using 
CIFR 

Qualitative 
interview 

To investigate 
the 
perspectives of 
politicians and 
administrators 
on quality 
improvement 
based on 
national registry 
data 

Various 
Politicians 
and 
administrators 

Various 
including 
stroke 
(Riksstroke) 

• Med relevance 
 

• Conceptually 
thick 

 

• Participants may 
not have had the 
required 
understanding 

 
 

“Lagging data access at the politico-administrative level makes it difficult for the 
politico-administrative leaderships to initiate, monitor, and support timely QI 
efforts”  
“Regarding available resources, the politico-administrative representatives pointed 
out that the meso-level often lacks resources to analyse NQR-data, not least 
personnel resources” 

Freeman, 
Dawson, Jowitt, 
White, Callard, 
Sieczkowski, 

Kuriyan & 
Roberts 

2016  
(NZ)189 

The impact of 
the Hand 
Hygiene New 
Zealand 
programme on 
hand hygiene 
practices in 
New Zealand’s 
public hospitals 

Multimodal 
programme 
report 

To detail the 
progress made 
by Hand 
Hygiene since 
2011 and 
describe the 
challenges 
experienced 
along the way 

Variety of 
inpatient 

areas 

Ward-based 
multi-
disciplinary 
teams 

Hand 
hygiene 

• Low relevance 
 

• Conceptually 
thin 

 

• Lacked 
qualitative depth  

 

“While public reporting has resulted in at least one DHB being singled out for 
negative media attention, this was used as an opportunity by local proponents of 
the programme to generate greater support from staff and senior management. 
Ultimately this helped to drive considerable improvement in that DHB [District 
Health Board]” 
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Author, 
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(Country) 

Document 
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Study 
Design 

Aim Setting Participants 
Audit 
focus 

Relevance, 
Richness & 

Rigour 
Key extract 

Gould, 
Lorencatto, 

During, Rowley, 
Michie, Foy, 
Stanworth, 

Grimshaw & 
Francis 
2018  

(England)162 

How do 
hospitals 
respond to 
feedback about 
blood 
transfusion 
practice? A 
multiple case 
study 
investigation 

Multiple case 
study design 

To investigate 
which hospital 
staff receive 
feedback and 
formulate a 
response, how 
feedback is 
disseminated 
within hospitals, 
and how 
responses are 
enacted 

Inpatient 
hospital  

Hospital 
transfusion 
committee 
and various 
clinical roles 
within 
transfusion 

Blood 
transfusion 
service 

• Med relevance 
 
 

• Conceptually 
rich 

 
 

• No concerns re: 
rigour 

“Key enablers of action across all cases included clear lines of responsibility and 
strategies to remind staff about recommendations” 
 
“Appropriate responses by hospital staff to feedback about blood transfusion 
practice depend upon supportive infrastructures and role clarity” 
 
 “If the feedback was not reaching the staff whose behaviour is being audited, it 
would not lead to a change in behaviour, and therefore have little impact on 
patient safety or outcomes.” 

Gude, Roos-
Blom, van der 

Veer, 
Dongelmans, 

de Jonge, Peek 
& Keizer 

2019 
(Netherlands)177 

Facilitating 
action planning 
in audit 
and feedback 
interventions: 
an 
evaluation of an 
action 
implementation 
toolbox in 
intensive care 

Mixed 
methods 
process 
evaluation - 
documentary 
analysis and 
semi-
structured 
interviews 

To understand 
the 
mechanisms 
through which 
audit and 
feedback 
facilitates action 
planning 

Intensive 
Care Units 

Doctors and 
Nurses 

Pain 
management 

• High relevance 
 
 

• Conceptually 
rich 

 
 
• No concerns re: 
rigour 

“ICUs had one or two people responsible for implementing the intervention locally 
(Champion). They would typically review the feedback in the dashboard, discuss it 
with the wider team and update their action plan accordingly” 
  
“The data collection and analysis methods were questioned by some ICUs as they 
suspected missing pain measurements in the data underlying the feedback, 
differences in how pain was determined and mismatching shift times (Accuracy). 
This hampered the feedback’s credibility and inhibited ICUs’ acceptance of the 
feedback” 

Hanskamp-
Sebregts, 

Zegers, 
Boeijen, 

Wollersheim, 
Van Gurp & 

Westert  
2018 

(Netherlands)178 

Process 
evaluation of 
the effects of 
patient 
safety auditing 
in hospital care 

Process 
evaluation 

To identify 
factors that 
explain the 
observed 
effects of 
internal auditing 
on improving 
patient safety 

Variety of 
inpatient 
setting 

Healthcare 
providers and 
managers 

Patient 
safety. 
Externally 
initiated as 
imposed at 
an 
organisational 
level.  

• Med relevance 
 

• Conceptually 
thin 

 
 
• No concerns re: 
rigour 

“Factors that hindered implementation were … time-consuming and labour-
intensive implementation of improvement actions; and limited organisational 
support for quality improvement (e.g. insufficient staff capacity and time, no 
available quality improvement data and information and communication 
technological (ICT) support).” 

Jolliffe, 
Mararty, 
Hoffman, 

Crotty, Hunter, 
Cameron, Li & 

Lanin 
2019  

(Australia)186 

Using audit and 
feedback to 
increase 
clinician 
adherence to 
clinical practice 
guidelines in 
brain injury 
rehabilitation 

 Before and 
after study 

To explore 
whether 
frequent audit 
and feedback 
cycles over a 
sustained 
period of time 
increased 
clinician 
adherence to  
guidelines 

Inpatient 
brain injury 

Allied 
Healthcare 
Professionals, 
Medical & 
Nursing 

Adherence 
to guideline 
indicators 

• Med relevance 
 

• Conceptually 
thick 

 

 

• No concerns re: 
rigour 

“a sustained fortnightly audit and feedback program led to a significant increase in 
adherence to clinical practice guideline recommendations” 
 
“The adherence improvements following intervention were likely due to a 
combination of the following attributes of our program: a) high level of managerial 
support, b) feedback delivered using a non-aversive and clinician-led approach, c) 
high frequency of audit and feedback cycles” 
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Document 
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Aim Setting Participants 
Audit 
focus 

Relevance, 
Richness & 

Rigour 
Key extract 

Langston 
2011 

USA 188 

Effects of Peer 
Monitoring and 
Feedback on 
Hand Hygiene 
in Surgical 
Intensive 
Care Unit 

Cohort Study 

To increase 
compliance to 
hand hygiene 
through non-
personal and 
personal staff 
feedback 

Inpatient 
hospital  

Physicians 
and Nurses 

Hand 
hygiene 

• Low relevance 
 

• Conceptually 
thin 

 

• Sampling 
limitations 

“The audit tool was straightforward and easy for the staff to complete. Managers 
appreciated the ease and speed with which it could be implemented” 

Manion & 
Goddard  

2001 
(Scotland) 163 

Impact of 
published 
clinical 
outcomes data: 
case study in 
NHS hospital 
trusts 

Case study 

To examine the 
impact of the 
publication 
of clinical 
outcomes data 
on NHS Trusts 
in Scotland to 
inform the 
development of 
similar schemes 
elsewhere 

Inpatient 
hospital 

Chief 
Executives, 
Medical 
Directors, 
Doctors and 
Nurse 
Managers 

Cancer 
surgery and 
Stroke 

• Med relevance 
 
 

•  Conceptually 
thin 
 
 

• No concerns re: 
rigour 

“The indicators were mainly used to support applications for further funding and 
service development.” 
 

“Causes of poor effect: 
Timeliness—The elapsed time between collection and publication of data was a 
major drawback to the indicators being used in a meaningful way for continuous 
quality improvement.  
 
Process or outcome indicators—Many members of staff preferred process 
rather than outcome indicators as they were thought to be more reliable, up to 
date, and easier to measure and to provide better guidance on what specific 
actions are needed to improve the quality of care” 
 

McVey, 
Alvarado, Keen, 

Greenhalgh, 
Mamas, Gale, 

Doherty, 
Feltblower, 
Elshehaly, 
Dowding & 

Randell 
 2020 

(England)33 

Institutional use 
of National 
Clinical Audits 
(NCA) by 
healthcare 
providers 

Semi-
structured 
interviews   

To explore the 
potential for 
national clinical 
audits to 
contribute to 
quality 
improvements, 
from the 
perspective of 
hospital boards 
and their quality 
committees 

Inpatient  

Hospital 
board, 
divisional 
managers, 
Doctor, Nurse 
and non-
clinical 
support staff. 

Various 
national 
clinical 
audits 

• High relevance 
 
 

• Conceptually 
rich 

 

 

• No concerns re: 
rigour 

“Clinicians submitted business cases for QI projects, based on NCA data, to 
divisional and then institutional committees”    
 

“Some clinicians in our study saw little point in seeking institutional resource 
approval for QI arising from NCAs, causing them to question the value of audit 
participation altogether”  
 

“Importance of legitimacy as a motivating factor for organisations and their 
managers, encouraging them to respond to demands. We found this to be the 
case with boards and their quality committees, which engaged with those NCAs 
for which participation was mandated by NHS England and when NCA 
performance was associated with financial or reputational gain or penalties” 
 
                                                                            

“The retrospective nature of data within public NCA reports limited their usefulness 
for institutional staff… The time lag was regarded as unhelpful, given the need to 
respond rapidly to problems with care quality and for business cases to be 
evidenced using recent information. This limitation could generate additional work 
for committees and staff, leading to frustration and disengagement with the audits” 
  
“Institutional staff were motivated to monitor their hospital's performance in these 
reports because of their public nature, and the risk to their reputations for safe and 
effective care if they appeared as “negative outliers” in the reports” 
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Author, 
Year 

(Country) 

Document 
Title 

Study 
Design 

Aim Setting Participants 
Audit 
focus 

Relevance, 
Richness & 

Rigour 
Key extract 

Numan, Klomp, 
Li, Buitelaar, 
Burgers, Van 

Sandick & 
Wouters 

2012 
(Netherlands)179 

A clinical audit 
in 
multidisciplinary 
care path for 
thoracic 
surgery: An 
instrument for 
continuous 
quality 
improvement 

Prospective 
cohort study 

To assess the 
results of a 
multidisciplinary 
care path for 
patients 
undergoing 
thoracic cancer 
surgery 

Cardiothoracic 
surgery 

Anaesthetist, 
Surgeon, 
Nurse & 
therapists 

Pathway 
standards 

• Low relevance 
 

• Conceptually 
thin 

 

•  Limited 
exploration of 
alternate 
causality to 
support claims  

“This [the audit] provides the opportunity for thoracic surgeons to compare their 
results with those of other thoracic surgeons with similar patient groups” 

Pedersen, 
Lanheim, Møller 

& Lien 
2019  

(Norway)180 

First-line 
managers' 
experience of 
the use of audit 
and feedback 
cycle in 
specialist 
mental health 
care 

Qualitative 
case study 

To explore how 
first-line 
managers in a 
District 
Psychiatric 
Centre 
experienced 
using audit and 
feedback cycle 

District 
psychiatric 

centre 

First-line 
managers 
and clinicians 

Implement-
ation of  
national 
guidelines  

• Med relevance 
 

• Conceptually 
thin 

 

 

• Sample limited 
to single 
institution (n=5) 

“The potential impact of the use of audit and feedback may thus not be fully 
realised, in part, because of limited organisational support”      

Phekoo, 
Clements & Bell 

2014  
(UK)164 

Overview of the 
self-assessment 
survey: “audit of 
audits” Report 
to the 
Healthcare 
Quality 
Improvement 
Partnership 

Report 
including 
survey 
findings 

To assess 
progress over 
time to inform 
and support the 
on-going 
development of 
existing clinical 
audits 

Various 
National 
clinical audit 
leads 

National 
clinical audit 
and patient 
outcome 
programmes 
in UK 

• Med relevance 
 

• Conceptually 
thin 

 

• No concerns re: 
rigour 

“For NCAs [National clinical audits] to benefit patients it is important the findings 
are disseminated widely, not merely in annual reports” 

Randell, 
Alvarado, 

McVey, Ruddle, 
Doherty, Gale, 

Mamas & 
Dowding 

2019     
(England) 165 

Requirements 
for a quality 
dashboard: 
Lessons from 
National Clinical 
Audits 

Semi 
structured 
interviews 

To understand 
how national 
clinical audit 
data are used 
for quality 
improvement 
and factors that 
support or 
constrain use  

Inpatient  
Hospitals 

Hospital 
board, 
divisional 
managers, Dr, 
Nurse and 
non-clinical 
support staff. 

Various 

• Med relevance 
 

• Conceptually 
thick 

 

• No concerns re: 
rigour 

 

“Trust in the quality of national comparator data is also important for clinical 
teams. Inconsistent or inaccurate coding was reported to have a negative impact 
on interviewees’ trust in MINAP data and on their ability to make meaningful 
comparisons with other organisations” 
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Audit 
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Relevance, 
Richness & 

Rigour 
Key extract 

Sinuff, 
Muscedere, 
Rozmovits, 

Dale & Scales  
2015 

(Canada)182 

A qualitative 
study of the 
variable 
effects of audit 
and feedback 
in the ICU 

Interviews 

To understand 
the individual 
and 
organisational 
barriers to 
implementing 
audit and 
feedback and 
preferences for 
the types of 
audit and 
feedback 
interventions to 
support 
behaviour 
change from the 
perspectives of 
ICU clinicians 
and leaders. 

Intensive 
Care Units 

(ICU) 

Physicians, 
Nurses, 
respiratory 
therapists, 
Pharmacists 
and ICU 
Administrators 
 

Implement-
ation of 
various 

guidelines 
used e.g. to 

reduce 
central line 
infections 

and 
ventilator-
associated 
pneumonia. 

• High relevance 
 

• Conceptually 
thin 

 

• No concerns re: 
rigour 

 

“The audit process was perceived as being insufficiently transparent.”  
 

“Suggestions for improvement included improving information sharing about the 
rationale for change and the audit process, tools and metrics…delivering timely 
feedback and increasing engagement by senior management” 
 

“Staff felt disenfranchised: their opinions about the process were not sought nor 
were they informed of the process” 
 

“Feedback was often perceived to be irrelevant because of delayed reporting” 
 

“Clinicians who were not research oriented, in particular, could not relate to the 
volumes of data presented” 
 

“Engagement of leadership on levels, from nursing and physician to senior 
administration, was perceived to be a very important aspect of successful audit 
and feedback” 
 

“Being well supported and having recognition of achievements by hospital senior 
management were seen as imperative to increase clinicians’ confidence in, and 
willingness to engage with the audit and feedback process” 
 

Sparring, 
Granström, 

Sachs, 
Brommels & 

Nyström 
2018 

(Sweden)181 

One size fits 
none – a 
qualitative study 
investigating 
nine national 
quality 
registries’ 
conditions for 
use in quality 
improvement 

Multiple case 
study design 

To investigate 
the perceived 
barriers and 
facilitators for 
the use of 
national quality 
registers (NQR) 
in quality 
improvement 

Various 

Representatives 

from each 
NQR 

Various 

• High relevance 
 

• Conceptually 
thin 

 

• Limited to 2 
participants from 
each NQR 

Barriers to using  NQR’s identified as:  
“Double administration due to technical constraints. Low data quality due to 
incorrect data and low coverage” 
 

“Lack of time, money, and personnel. Problems with incompatible IT-systems” 
 

Facilitators to using NQR’s identified as: 
“Increasing number of enthusiasts with a strong belief in the value of NQRs” 
 

“Public benchmarking” 
 

“Paradigm shift towards value-based health care, which fits perfectly with the 
introduction of PROMs and PREMs… information we can use for important 
research.” 

Stephenson, 
McArthur, Giles, 

Lockwood, 
Aromataris & 

Pearson  
2016 

(Australia)187 

Prevention of 
falls in acute 
hospital 
settings:  
multi-site audit 
and best 
practice 
implementation 
project 

Multi-site 
audit 

To identify 
barriers to best 
practice and to 
implement and 
assess the 
effects of 
strategies to 
promote best 
practice in falls 
prevention 

Medical and 
surgical 
wards 

A nominated 
Clinical leader 
from each site 
inputted data 
regarding 
ward activity 

Falls 

• Low relevance 

• Conceptually 
thin 

• Lack of quals 
data to 
understand 
variation in 
practice  

“Despite sustained practice improvement, reported fall rates remained unchanged. 
The focus on staff education possibly led to improved reporting of falls, which may 
explain the apparent lack of effect on fall rates” 
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Rigour 
Key extract 

Stevenson, 
Baker, Farooqi, 
Sorrie & Khunti 

2001 
(England)166 

Features of 
primary health 
care teams 
associated with 
successful 
quality 
improvement of 
diabetes care  

Semi 
structured 
interviews 

To identify 
features of 
primary health 
care teams 
associated with 
successful 
quality 
improvement 
during audit 

Primary 
care 

GP's and 
practice 
nurses 

Diabetes 
care 

• Low relevance 
 

• Conceptually 
thin 

 

• Unusual 
quantification of 
quals data 

 

“Some teams clearly regarding audit as a mechanism to help identify what needed 
to be changed, and to be followed by the development of systematic plans to 
implement change” 
 
“Some responders felt more confident about their audit experiences and accepted 
it as a quality improvement mechanism” 
 

Sykes, 
Thomson, 

Kolehmainen, 
Allan & Finch 

2020 
(England)167 

Impetus to 
change: a multi-
site qualitative 
exploration of 
national audit of 
dementia 

Multi-method 
qualitative 
exploration 

To explore the 
national audit to 
identify 
opportunities to 
enhance impact 
on quality 
improvement 

Inpatient 

Directors, 
governance 
team, ward 
managers, 
nurses, 
medics  & 
healthcare 
professionals 

Dementia 

• Med relevance 
 

• Conceptually 
thick 

 

• No concerns re: 
rigour 

“The role of the national audit [acted] as a lever for gaining internal improvement 
resources” 
 

“However, comparison can also lead to complacency” 
 

“I don’t know how valuable the benchmarking is, apart from that it brings it to the 
attention of the board. If you’re somewhere near the bottom then they want 
something done about it, it’s a useful lever sometimes in that way” 

Taylor,  
Neuburger, 

Walker, 
Cromwell & 

Groene 
2016 

(England)23 

How is 
feedback from 
national clinical 
audits used? 
Views from 
English National 
Health Service 
trust audit leads 

Mixed 
methods 
(Survey & 
interview) 

To explore how 
the output of 
national clinical 
audits in 
England is used 
by professionals 
and whether 
and how their 
impact could be 
enhanced. 

Inpatient 

Variety of 
Surgeon, 
Oncologist, 
Specialist 
Nurse 

Cancer 
Care           

(4 national 
audits: 
Bowel, 
Head & 

neck, lung 
and gastric) 

• Med relevance 
 

• Conceptually 
thick 

 

• No concerns re: 
rigour 

“According to interviewees, this is due to the credibility of the established 
professional societies and authoritative bodies associated with the reports, rather 
than the content of the reports themselves” 
 

“Most interviewees specifically detailed that they [reports] are useful for presenting 
an overview of current clinical practice, enabling local teams to identify areas for 
improvement, providing reassurance about current practice or reinforce what is 
already known, and for use as evidence for service planning and for making 
business cases“    
 

“Some described how comparative Trust results motivated them to improve, 
driven by a competitive spirit” 

Taylor, Jones & 
McKevitt 

2018 
(England)13 

How is the audit 
of therapy 
intensity 
influencing 
rehabilitation in 
inpatient stroke 
units in the UK?  
 

Ethnography 

To understand 
how the 
introduction of 
timed therapy 
targets has 
influenced 
delivery of 
stroke unit 
therapy 

Inpatient 
Stroke 

Multi-
disciplinary 
team 

Stroke Care 

• High relevance 
 

• Conceptually 
rich 

 

• No concerns re: 
rigour 

“Therapists associated the SSNAP audit and the monitoring of therapy time with 
the commissioning of  their services. They expressed mistrust about auditing 
practices in other services, and they worried about commissioners taking these 
results at face value”         
           

“Their specific roles differed, but in each site, there was someone influential who 
clinicians respected due to their clinical experience”   
                                                                               

“They questioned the quality of the national audit data for therapy, and they used 
language such as ‘bending the rules’, ‘playing the numbers game’ or ‘lying’ when 
discussing the practices of other teams”   
             

“Rivalry and mistrust were observed to go hand in hand with discussion of the 
audit ratings”“ 
 

Whether the improvements in their audit results reflected ‘real life’ improvement, 
she and her colleagues consistently responded with a clear ‘no’, explaining that 
most of their changes had been in their audit processes.”  
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Document 
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Relevance, 
Richness & 

Rigour 
Key extract 

Wagner, 
Durbin, 

Barnsley & 
Ivers 
2017 

(Canada)183 

Beyond quality 
improvement: 
exploring 
why primary 
care teams 
engage in 
voluntary audit 
and feedback 

Qualitative 
interview 

To explore the 
motivating 
factors that 
drive primary 
care teams to 
participate in a 
voluntary audit 
and feedback 
initiative 

Primary 
Care 

Directors / 
physician 
leaders and 
Quality 
Improvement 
support staff 

Family 
Health 

• Low relevance 
 

• Conceptually 
thick 
 

• Sample 
predominantly 
executive 
directors 

“Practices were interested in an A & F [Audit and Feedback] initiative that 
presented recent data, of measures perceived to be meaningful to their practices, 
and that captured the full scope of primary care practice” 

Wagner, 
Durbin, 

Barnsley & 
Ivers 
2019 

(Canada)184 

Measurement 
without 
management: 
qualitative 
evaluation of a 
voluntary audit 
& feedback for 
primary care 
teams 

Semi-
structured 
interviews 

To identify 
barriers or 
facilitators to 
implementation 
in a team-based 
primary care 
context 

Primary 
Care 

Directors, 
physician 
leaders and 
healthcare 
professionals 

Family 
Health 

• High relevance 
 

• Conceptually 
rich 

 

• No concerns re: 
rigour 

“In the absence of such documentation, participants were concerned about 
methodological consistency between practices, limiting the utility of peer 
comparison” 
 
“Participants cited the frequency of audit cycles as a barrier to implementation. It 
was specifically noted that the six-month gap between … was insufficient to 
observe the effect of any change. Some participants further expressed feedback 
fatigue” 
 
“Visualizations were difficult to interpret; the website was hard to navigate and 
lacked functionality to print or share the feedback report” 
 

Wooller, 
Backman, 

Gupta, 
Jennings, 
Hasimja-

Saraqini & 
Forster 
 2018 

(Canada) 185 

A pre and post 
intervention 
study to reduce 
unnecessary 
urinary catheter 
use on 
general 
medicine wards 
of a large 
academic 
health science 
centre 

Pre-post 
programme 
evaluation  

To describe the 
use of a 
program to 
drive 
improvement 
efforts, and 
specifically to 
reduce the 
use of urinary 
catheters on 
general internal 
medicine wards. 

Inpatient 
hospital 

Physicians & 
Nurses 

Urinary 
Catheter 

use 

• Low relevance 
 

• Conceptually 
thick 

 

• No concerns re: 
rigour 

“It seems likely the excellent uptake was a function of physician leadership buy-in 
as well as evidence-based standard post-catheter care orders, both of which were 
regarded favourably by physicians and nurses alike” 
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Appendix 3-4: Examples of “If…then” statements  

Articulated as context, mechanism and outcome  

  Context Mechanism Outcome 

E
n

g
a

g
e

m
e

n
t 

a
n

d
 p

a
rt

ic
ip

a
ti

o
n

 

If there is an organisational culture that suggests 

audit is a worthwhile activity, because of the positive 

role modelling of behaviour and attitudes 

Then stakeholders are encouraged and motivated 

to be involved in the process 
Stakeholders will engage with the audit 
and access the available resources 

If individuals have previous negative experiences of 
audit 

Then fear of repeating these experiences puts 

them off  

Stakeholders will not engage with the 

audit or access the available resources 

If stakeholders can access information about audit 
purpose, roles are clearly articulated, and they have 
insight into what is expected of them 

Then they are empowered / enabled to participate 
in audit  

 

Stakeholders will participate in the audit 
and audit tasks will be completed 

If stakeholders can access information about audit 
purpose, roles are clearly articulated, and they have 
insight into what is expected of them 

Then they feel they have no choice, and they are 
obliged to participate 

Stakeholders will participate in the audit 
and audit tasks will be completed 

If individuals perceive audit to be a worthwhile 
activity and have busy caseloads 

Then they choose to prioritise audit activity against 
the competing demands on their time  

Stakeholders will participate in the audit 
activities are completed 

If individuals perceive audit to be a worthwhile 
activity and have busy caseloads 

Then they do not choose to prioritise audit activity 
against the competing demands on their time  

Stakeholders will participate in the audit 
activities are not completed 

If stakeholders have sufficient time to complete 
activities 

Then they will be able to prioritise them routinely 
Stakeholders will participate in the audit 
and audit tasks will be completed 

If stakeholders have access to resources such as 

laptops to complete activities, they feel it is an 

important and legitimate activity 

Then they will perceive audit activities as valued 

and important to the organisation and be 

motivated  

Data inputted will be complete and 

therefore reflect the service delivered 

If stakeholders perceive audit as a burden that 
compromises clinical work 

Then they don’t perceive the relative benefit of 

audit activities, and they won’t be motivated  

Data inputted will be incomplete and 

therefore not reflect the service 

delivered 
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 Context Mechanism Outcome 

F
e
e
d

b
a
c
k
 u

s
e
 

If the audit is run by a reputable organisation  

Then they perceive feedback 

reports as trustworthy and are 

confident to use the report to 

compare services 

Stakeholders will use the report to inform quality 

improvement 

If data isn’t perceived as timely 
Then stakeholders will feel it doesn’t 

reflect relevant caseloads 

Stakeholders will be less confident in using 

feedback for quality improvement 

If stakeholders doubt the accuracy of the data 
inputted 

Then they will mistrust the feedback 

report and not act upon it 

Stakeholders will not use the report to inform 

quality improvement  

If stakeholders have access to training resources 
to support scrutinising audit reports   

Then they will be confident in 

utilising feedback reports to 

support in the planning of service 

improvements   

Quality improvements will be planned or informed 

by audit feedback reports  

If there is insufficient support for service 
improvements  

Then they will be reluctant to 

engage in scrutinising audit 

reports as they don’t perceive it a 

worthwhile use of time  

Quality improvements will not be planned or 

informed by audit feedback reports  



Appendix 3-5: Five theories prioritised by collaborators 

Proposed Candidate Theory Context Mechanism Outcome 

1. Individual perception of audit 
influences motivation to engage 

If individuals perceive audit to 
be a worthwhile activity 

Then they are motivated by the 
potential benefits 

Individuals will engage with the 
audit  

2. If information regarding the 
audit is available, individuals are 
empowered to participate  

If the purpose and process of 
audit is explained and roles 
articulated  

Then individuals understand the 
audit and have insight what is 
expected of them. 
Consequently, they are 
empowered to participate 

Individuals will complete the 
audit tasks appropriate for their 
role 

3. If stakeholders have 
resources to support 
participation, data will be 
inputted completely and reflect 
the caseload 

If resources such as laptops are 
available to complete audit 
activities  

Then individuals are enabled by 
the resources and motivated by 
the perceived value placed on 
the audit by their organisation 

Data inputted will be complete 
for the caseload 

4. If data is perceived as 
accurate then it will be used to 
inform quality improvement 

If data contained in feedback 
report is perceived as accurate  

Then the report will be 
perceived as trustworthy, and 
individuals will have the 
confidence to act upon it 

Audit feedback is used to inform 
the quality improvement 

5. If stakeholders have the skills 
to scrutinise data, they will be 
more confident using it 

If stakeholders have access to 
training resources to support the 
scrutinising of audit reports 

Then they will be confident in 
utilising feedback reports to 
support in the planning of 
service improvements   

Feedback reports are used to 
inform the planning of quality 
improvement 
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Appendix 4-2: Checklist for Reporting Results of Internet E-Surveys 

Category Item Details or section no. 

Design 

Describe target 

population, 

sample frame 
See section 4.2.2 and 4.2.3 

Processes 

Institutional 
approval Appendix 4-1: Faculty ethics approval 

Informed consent 
Appendix 4-4: Participant Information 
sheet  

Data protection No personal information collected 

Development  
Development and 
testing 

See section 4.2.2 

Recruitment 

Open or closed Open 

Mode of contact See section 4.2.3 

Advertising Appendix 4-3: Survey advert 

Administration 

Web or email 
Automatic capture from Jisc Online™ web 
platform 

Context 
Potential participants directed to specific 
survey portal 

Mandatory / 
voluntary 

Voluntary survey. However, all questions 
mandated for submission. 

Incentives No incentives offered 

Date / Time 01.12.2021 to 01.04.2022 

Randomisation 
No randomisation, all items presented in 
standard order 

Adaptive 
questioning 

Yes. If participants reported receiving 
audit feedback (item 14) 4 additional items 
were displayed. 

If participants selected “other” from 
categorical responses (items 6, 10, 13a, 
14a, 15a & 16a) free text responses were 
mandated.  

Number of items 
18 items (first item participant consent) 

& 7 sub items 

Number of 
screens 

5 potential pages of survey items 

Completeness 
check 

All items mandated 

Review step 
Participants able to use back / forwards 
buttons to review and update responses 
prior to submission. 
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Response rate 

Unique visitor 
site 

Unique visitor numbers not recorded 

View rate 
3300 views in total (may include duplicate 
views by same individual) 

Participation rate 

There were 3004 visits to 1st page alone 
(information sheet). An additional 86 
progressed to page 2, and 4 to the final 
page without submitting a completed 
survey. 206 submitted completed surveys. 

Completion rate 206 /(86+4+206) x 100 = 70% 

Multiple 
entries 

Cookies Not used 

IP check Not used 

Log file analysis Not used 

Registration Not used 

Analysis 

Handling of 
incomplete 
surveys 

Not applicable – all questions mandated 

Atypical 
timestamps 

Not used 

Statistical 
correction 

No adjustments or weighting of scores 

Eysenbach, G., 2004. Improving the quality of Web surveys: the Checklist for Reporting 
Results of Internet E-Surveys (CHERRIES). Journal of medical Internet research, 6(3), 
p.e34. 
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Appendix 4-3: Survey Advert 
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Appendix 4-4: Participant Information Sheet 
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Appendix 4-5: Refinement of CPT1 using quantitative and qualitative data 

1. Individual perception of audit influences motivation to engage Supporting data  

Context Mechanism Outcome 
160 % of participants reported they perceived the audit a worthwhile use of 
their time (Item-9). 

2Participants alluded to a lack of organisational support with “no senior 
management buy-in” [P3:Team Lead-C], which influenced their motivation 
to engage.  

2 A perceived “lack of leadership support” and “organisational priorities lying 

elsewhere [acute services]” were described [P153:MDT5+]. 

3Qualitative findings suggest participants were frustrated with “no funding 
available” [numerous] or “lack of trust support” for service improvement 
[P29:MDT5+]. 

3“It’s no point collecting data and not taking it forward for service 
improvement” [P3:Team Lead-C] 

3“Difficult to get motivated or motivate the team if we know there is no 
funding to make changes” [P178:Team Lead-C] 

358% agreed it benefitted their service and 55% agreed it benefitted their 
patients (Item-9). 

4Negative experiences of the use of audit data were reported as 
demotivating for participants: 

“It can feel like the data and report is a stick to beat us by not an enabler for 
conversations and improvement” [P26:Team Lead-NC] 

586% of participants reported accessing resources to support their audit 
activities (Item-10).  

6All participants reported engaging in at least one audit activity (Item-6).  

Participants reported these factors influenced the likelihood of their 
engagement in varying degrees. Therefore the outcome of the refined 
theory uses likelihood as a scale rather than “will not” as an absolute. 

If individuals perceive audit 
to be a worthwhile activity 

Then they are 
motivated by the 
potential benefits  

Individuals will 
engage with the 
audit and access 
resources   

Refined IPT1 

If individuals perceive the 
audit to be a worthwhile 
activity1 because there is: 

 

• Organisational support 
(Leadership2 or financial3) 

 

• Experience of 
constructive use of data4 

 

 

 

 

They will access the 
available audit 
resources5 provided 
by SSNAP because 
they are motivated 
by the potential 
benefits3 

Individuals are 
more likely to 
engage with the 
audit6  
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Appendix 4-6: Refinement of CPT2 using quantitative and qualitative data 

2. If information regarding the audit is available, 
individuals are empowered to participate 

Supporting data 

Context Mechanism Outcome 186% of participants reported accessing resources to support their audit activities (Item-10).  

Participants reported insight into the audit purpose and their role therein:  
296% understood the purpose of the audit (Item-4) 
290% understood their role in the audit (Item-5) 
291% understood the activities needed for the audit (Item-5) 
388% understood how to complete these activities (Item-5) 
4Qualitative findings highlighted contexts in which participants struggled to prioritise audit activity 
and therefore complete audit tasks (Item-7a). These included contexts where individual had split 
roles and multiple responsibilities. 

4“This is one of many areas I am responsible for I can't always ring fence time” 
[P196:Commissioner] 

4“We do not have time to do our job let alone this” [P145:Team Lead-C] 

4“SSNAP is not a recognised (time given) part of my role, therefore it is in addition.” [P32:Team 
Lead-NC] 

547% of participants reported they were unable to prioritise audit when needed, which influenced 
their ability to participate (Item7). 

6Only 31% of participants described being able to fully complete audit activities (Item-8).  

Qualitative findings suggest that despite having access to information, if participants did not have 
audit recognised as part of their role, they were unable to prioritise audit activities against competing 
demands.  

Participants reported these factors influenced their ability to complete audit tasks in varying 
degrees, rather than absolutely. 
6“When I’m busy patient discharge takes priority, and I can’t get as much audit done as I’d like” 
[P180:MDT<5]  

6Participants reported not having always having sufficient time to “complete as fully as we would 
like, so our reports are incomplete” [P72:Manager-S]. 

If the purpose 
and process of 
audit is 
explained and 
roles 
articulated   

Then individuals 
have insight into 
what is expected of 
them and are 
empowered to 
participate 

Individuals will 
complete the 
audit tasks 
appropriate for 
their role 

Refined IPT2 

If individuals 
access audit 
information 
provided by 
SSNAP1 

 

 

and 

 

If individuals 
have audit 
recognised as 
part of their 
role4 

 

 

Then they will use 
information 
resources to gain 
insight into audit 
and what is 
expected of them2 
and are 
empowered to 
participate3. 

 

Then individuals 
have allocated time 
for audit activities 
and are enabled to 
prioritise audit 
against competing 
demands5 

Individuals are 
more likely to 
complete the 
audit tasks 
associated with 
their role6 
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Appendix 4-7: Refinement of CPT3 using quantitative and qualitative data 

3. If stakeholders have resources to support participation, 
data will be inputted completely 

Supporting data 

Context Mechanism Outcome 
191% reported they had equipment required to complete activities e.g. computers (Item-7).  

2However only 54% reported data as complete for all stroke patients seen by their service 
(Item-11). 

A context where audit was perceived as burdensome is alluded to in qualitative findings. 
“There is an admin burden on teams” [P9:Manager-S]. 

The burden described commonly related to the electronic platform, therefore the context was 
refocused to explore this specifically.  

Participants described: 

3“being unable to navigate the database effectively” [P72:Manager-S].  

4“Incompatible IT systems” [P59:Admin] resulting in “wasted effort in duplicating tasks” 
[P109:Manager-S]. 

5A lack of agency regarding the data they submit “It is time consuming. If you are allowed to 
submit you should be allowed to amend it” [P15:Admin]. 

6Frustrations with being “at the end of chain” in terms of their “dependence on the acute team 
to have completed their part” [P38:MDT<5]. 

7Particpants described their frustrations with “a huge amount of time chasing the acute teams 
to input their data” [P204:Admin]. Participants described being overwhelmed by these tasks, 
resulting in a failure to submit records for all patients on the caseload.  

8“Unlocking and transferring records is such an arduous task…some patients just never get 
done” [P54:Admin]. 

If resources such as 
laptops are available 
to complete audit 
activities1   

Then individuals 
are enabled by the 
resources and 
motivated by the 
perceived value 
placed on the audit 
by their 
organisation 

Data inputted 
will be 
complete2 

Refined IPT3 

If individuals encounter 
challenges related to 
the online SSNAP 
platform such as: 

 

Difficulty in navigating 
the platform3 

 

Duplicate tasks4 

 

A lack of agency over 
data5 

 

Dependency on earlier 
teams6 

Then they may 
become frustrated 
and overwhelmed7, 
unable to overcome 
obstacles 

Data is less 
likely to be 
complete for 
all patients on 
the caseload8 
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Appendix 4-8: Refinement of CPT4 using quantitative and qualitative data 

4. If data is perceived as accurate then it will be used to 
inform quality improvement 

Supporting data 

Context Mechanism Outcome 1Only 26% of participants perceived data inputted accurately reflected services 
delivered (Item-11). 

In addition to concerns regarding the incomplete nature of the data already 
highlighted, participants reported a number of factors that undermine their 
confidence in the accuracy of the data. When asked:  

228% of participants perceived the report accurately reflected the changes made 
by patients (Item-14d)  

2Participants reported the measures used were “not sensitive to this patient group, 
complexity or needs” [P85:Commissioner] and that they failed to “show the real 
changes that teams make” [P170:MDT5+]. 

335% perceived the report accurately reflected rehabilitation delivered by their 
service (Item-14d).  

3Participants described the report as failing to reflect the service, not only the 
interventions “It doesn't capture the full scope of a service provided” [P63:Team 
Lead-C], but also because it is “artificially ended in SSNAP in order to complete 
the 6 month” [P48:Team Lead-NC] data “fails to capture the entirety of a service” 
[P13:Team Lead-C]. 

4In qualitative findings, participants alluded to mistrust regarding the reporting 
practices of other teams, which may explain only 18% of participants agreeing that 
national report reflect rehabilitation delivered by other services (Item-14d). 

4Concerns were highlighted such as “huge discrepancies between teams [in] 
how data is recorded, reported and interpreted” [P37:Team Lead-C] which 
were perceived to make it “difficult to benchmark with other trusts” 
[P53:Team Lead-C].  

 

Continued on next page. 

If data contained in 
feedback report is 
perceived as 
accurate   

Then the report will 
be perceived as 
trustworthy, and 
individuals will have 
the confidence to act 
upon it 

Audit feedback is 
used to inform 
quality 
improvement 

Refined IPT4 

If data contained in 
feedback report is 
not perceived as 
accurate1 because 
stakeholders: 

 

Perceive data fails to 
capture changes 
made by patients2 

 

Perceive data fails to 
reflect services 
delivered3 

 

Perceive there to be 
variations in 
reporting practices4 

 

Then the report will 
not be perceived as 
trustworthy5, and 
individuals will not 
have the confidence 
to use it to make 
comparisons6 or plan 
service 
improvements7  

Audit feedback 
reports are less 
likely to inform 
quality 
improvement8 
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4These were attributed to a lack of shared understanding regarding a variety 
of aspects e.g. “What does a seven-day service mean – full service, or 
assessment only? I’m not sure the same thing is always being measured 
across services” [P75:MDT5+]. 

544% of participants perceived the national report as trustworthy (Item-14d). 

6However, 57% of participants reported they were aware of the report being used 
for comparison (Item-15). This suggests that despite the limitations identified, over 
half of participants perceive it to have utility. 

Participants alluded their doubts regarding accuracy resulting in a reduced 
6confidence to act on the report, therefore less likely to use it for comparison7. 

“If this is replicated across the country, I'm not sure what conclusions you can 
draw from the report” [P35:Team Lead-NC] 

739% of participants were aware of the report being used to inform service 
improvement (Item-16). 

8Participants described being unable to use their data for quality improvement 
because they lacked confidence in it: 
 “Our reports are incomplete so we can't use the data” [P72:Manager-S] or delays 
in receiving feedback “means we can’t use it to develop our service because it’s 
out of date by the time we get it” [P123:Team Lead-C].   

  



Appendix 5-1: Consolidated criteria for reporting qualitative studies (COREQ) 

No.  Item  

 
Guide questions/description 

Reported 
in section 

Domain 1: Research team and reflexivity  

Personal Characteristics  

1. Interviewer/facilitator Which author conducted the interview?  2.5 

2. Credentials What were the researcher’s credentials?  2.5 

3. Occupation What was their occupation at the time of the study?  2.5 

4. Gender Was the researcher male or female?  2.5 

5. Experience and training What experience or training did the researcher have?  2.5 

Relationship with participants 

6. Relationship established 
Was a relationship established prior to study 
commencement?  

5.2.5 

7. Participant knowledge of the 
interviewer  

What did the participants know about the researcher? 
e.g., personal goals, reasons for doing the research  

2.5 & 7.4 

8. Interviewer characteristics 
What characteristics were reported about the inter- 
viewer/facilitator? e.g. Bias, assumptions, reasons and 
interests in the research topic  

2.5 

Domain 2: study design  

Theoretical framework  

9. Methodological orientation 
and Theory  

What methodological orientation was stated to underpin 
the study?  

2.4 & 5.2.1 

Participant selection  

10. Sampling How were participants selected?  5.2.3 

11. Method of approach How were participants approached?  5.2.3 

12. Sample size How many participants were in the study?  5.2.3 

13. Non-participation 
How many people refused to participate or dropped out? 
Reasons?  

5.2.3 

Setting 

14. Setting of data collection Where was the data collected? 5.2.4 

15. Presence of non-
participants 

Was anyone else present besides the participants and 
researchers?  

5.2.4 

16. Description of sample What are the important characteristics of the sample?  5.3.1 

Data collection  

17. Interview guide 
Were questions, prompts, guides provided by the 
authors? Was it pilot tested?  

5.2.2 & 
Appendix 5-3 

18. Repeat interviews Were repeat interviews carried out? If yes, how many?  No 

19. Visual recording 
Did the research use audio or visual recording to collect 
the data?  

5.2.4 

20. Field notes Were field notes made during interview? Yes 

21. Duration What was the duration of the interviews?  5.3 

22. Data saturation Was data saturation discussed?  NA 
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23. Transcripts returned 
Were transcripts returned to participants for comment 
and/or correction?  

No 

Domain 3: analysis and findings  

Data analysis  

24. Number of data coders How many data coders coded the data?  5.2.5 

25. Description of the coding 
tree 

Did authors provide a description of the coding tree?  5.2.5 

26. Derivation of themes 
Were themes identified in advance or derived from the 
data?  

5.2.5 

27. Software 
What software, if applicable, was used to manage the 
data?  

5.2.4 

28. Participant checking Did participants provide feedback on the findings?  NA 

Reporting  

29. Quotations presented 
Were participant quotations presented to illustrate the 
themes/findings?  

5.3.3-5.3.6 

30. Data and findings 
consistent 

Was there consistency between the data presented and 
the findings?  

5.3.3-5.3.6 

31. Clarity of major themes Were major themes clearly presented in the findings?  5.3.3-5.3.6 

32. Clarity of minor themes 
Is there a description of diverse cases or discussion of 
minor themes?       

NA 

Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 
32-item checklist for interviews and focus groups. Int J Qual Health Care. 2007.19(6):349 – 357. 
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Appendix 5-2: Participant Information Sheet 
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Appendix 5-3: Semi-structured Interview Schedule 

Opening: 

Thank you for agreeing to take part in this conversation and completing the 

online consent form. 

I am keen to hear from you about your experiences with the Stroke Sentinel 

National Audit Programme, or SSNAP.  

 

Before we start, I need to confirm: 

• You are happy to have the interview recorded 

• This is confidential, and nothing shared will go any further no one else 

sees the recording. Once typed up all names or identifying information 

such as hospital name are removed. 

• There are no right or wrong answers, I’m interested to hear about your 

experiences and thoughts. I am happy to be challenged on any 

statements made. 

• Do you have any questions before we start?  If anything comes to mind 

during our conversation, feel free to ask for clarification. 

 

Introduction 

This study focusses on how SSNAP is used in the community setting, and what 

its role may be in the quality improvement of stroke rehabilitation services in the 

community.  

Following a review of the available evidence and using feedback from online 

surveys, there are a number of theories that I would like to explore with you and 

understand how they compare with your experiences. 
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Question 1 

Opening: What activities do you undertake as part of SSNAP, how are you involved in the audit? 

Question Follow - up 

• Do you feel that SSNAP is valued within your organisation? 

• Is SSNAP a worthwhile activity – is the effort put in worth the benefits 
experienced? 

• What makes you say that?  

• What do you see or experience that makes you think that? 

• How does that make you (or colleagues) feel? 

• Does this change how you feel about participating in the 
audit? 

• Does this influence how you engage with audit activities? 
(e.g. how motivated or enthusiastic you are) 

• Do you have any examples? 

Confirmation 

• Does what I have said match your experiences? 

• Have I understood / summarised what you meant correctly? 

• Do you feel there is a benefit to being involved in SSNAP? 

• Has anything changed as a result of SSNAP feedback?                                                
(For you, your patients or your service? positive or negative) 

• Do you feel there is support for audit within your organisation?                            
(Prompt to separate leadership / financial) 

• Do you feel there in anyone in leadership who takes an interest in 
SSNAP? 

• Does anyone ask to see your SSNAP feedback? 

Introduce IPT  

(There is an idea that...) 

If individuals perceive SSNAP as a worthwhile 

activity, they are more likely to engage with the 

audit 

• Does this match your experiences? 

• Is there anything we haven’t talked about that you think 
influences this? 
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Question 2 

Opening: There were suggestions from the survey that individuals sometimes struggle to complete SSNAP activities for a variety of reasons. 
Two common reasons that were suggested were a lack of ring-fenced time (not having it recognised as part of their job) and a lack of 
information to support their participation. I’d like to talk about your experiences. 

Question Follow - up 

• Do you have audit recognised as part of your role?  

• What about other members of your team? 

• Do you feel you have access to sufficient resources to support you to 

complete the audit activities required for your role? 

• Is this formally or informally?  

• If not, why not? 

• What is missing / would help you?  

• What makes you say that?  

• Is this something you recognise from your experiences? 

• Do you see or hear colleagues struggling with this? 

• How does that make you (or colleagues) feel? 

• Do you have any examples? 

Confirmation 

• Does what I have said match your experiences? 

• Have I understood / summarised what you meant correctly? 

• Do you (or are you aware of others who) struggle to participate in the audit 

or complete audit activities fully? 

• Why this is a challenge? 

• When there are competing demands on your time, what is the process of 

prioritisation? What is the impact for audit activities? 

• What would influence your ability to prioritise or complete audit tasks? 

Introduce IPT  

(There is an 

idea that...) 

If individuals have access to information to support 

participation and audit is recognised as part of their role, 

they are more likely to complete audit tasks 

• Does this match your experiences or those of colleagues? 

• Is there anything we haven’t talked about that you think 
influences this? 
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Question 3 

Opening: There have also been suggestions that the SSNAP online platform may also present challenges to individuals 

Question Follow - up 

• Have you experienced, observed others, or heard reports of 
people struggling with the online platform? 

• Do you have any examples? 

• What are the consequences of these challenges? 

• Is this a common occurrence? 

• Is this something you recognise from your experiences? 

• Do you see or hear colleagues struggling with this? 

• How does that make you (or colleagues) feel? 

Confirmation 

• Does what I have said match your experiences? 

• Have I understood / summarised what you meant correctly? 

• Do challenges with the online platform prevent data being 
uploaded or tasks being completed?  

• What tasks aren’t completed / proportion of patients without 
data submitted? 

• What specifically is it about the platform ? 

(Navigation, tedium / duplicity of tasks, agency over data, 

issues with earlier teams not locking or transferring)  

Introduce 

IPT  

(There is an 

idea that...) 

If individuals encounter additional challenges 

related to the IT platform, then data submitted 

may be incomplete and not reflect the whole 

caseload 

• Does this match your experiences or those of colleagues? 

• Is there anything we haven’t talked about that you think influences 
this? 
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Question 4 

Opening: The final theory explores what influences the use of feedback reports.  

Question Follow - up 

• Responses from the survey raised concerns that data collected may not 
reflect the rehabilitation delivered by teams. 

• There were also suggestions that it may fail to capture the changes made by 
stroke patients in the community setting 

• Do you think SSNAP currently provides an opportunity to capture what your 
service does and what you think is important? 

• Do you feel the data contained in the feedback report is an accurate 
representation of the rehabilitation delivered by other teams? (if not, why not?) 

• There have been suggestions that some teams may not be 100% accurate in 
what they report and there may be instances where they use the opportunity 
to enhance their performance on paper 

• Is that a fair criticism? 

• Is there any truth in that? 

• What makes you say that?  

• What do you see or experience that makes you think that? 

• What would you change in the audit? 

• What do you think causes that? 

• How does that make you (or colleagues) feel? 

• Does this change how you feel about using the data? 

• Do you have any examples? 

Confirmation 

• Does what I have said match your experiences? 

• Have I understood / summarised what you meant correctly? 

• Do you use feedback report to make comparisons with other teams? (If not, why not?) 

• Do you use data for other quality improvement purposes such as building business 
cases? (If not, why not?) 

• Are you confident in using the data? (Do you trust it is accurate?)  

Introduce IPT  

(There is an idea 

that...) 

Teams may be likely to use the feedback reports (e.g. 
to make comparisons between themselves and other 
services) if they don’t trust the data is accurate. 

• Does this match your experiences? 

• Is there anything you would add or change about this? 
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Appendix 6-1: STROBE Checklist 

 Item Recommendation Section 

Title and abstract 1 

(a) Indicate the study’s design with a commonly 
used term in the title or the abstract 

NA 

(b) Provide in the abstract an informative and 
balanced summary of what was done and what 
was found 

NA 

Introduction  

Background/rationale 2 
Explain the scientific background and rationale 
for the investigation being reported 

6.1 

Objectives 3 
State specific objectives, including any 
prespecified hypotheses 

6.2 

Methods  

Study design 4 
Present key elements of study design early in 
the paper 

6.3 

Setting 5 
Describe the setting, locations, and relevant 
dates, including periods of recruitment, 
exposure, follow-up, and data collection 

6.3.1 

Participants 6 
(a) Give the eligibility criteria, and the sources 
and methods of selection of participants 

6.3.1 

Variables 7 
Clearly define all outcomes, exposures, 
predictors, potential confounders, and effect 
modifiers. Give diagnostic criteria, if applicable 

6.3.4 

Data sources/ 
measurement 

8 

For each variable of interest, give sources of 
data and details of methods of assessment 
(measurement). Describe comparability of 
assessment methods if there is more than one 
group 

6.3.3 

Bias 9 
Describe any efforts to address potential 
sources of bias 

6.3.5 

Study size 10 Explain how the study size was arrived at 6.3.1 

Quantitative 
variables 

11 
Explain how quantitative variables were 
handled in the analyses. If applicable, describe 
which groupings were chosen and why 

6.3.5 

Statistical methods 12 

(a) Describe all statistical methods, including 
those used to control for confounding 

(b) Describe any methods used to examine 
subgroups and interactions 

(c) Explain how missing data were addressed 

(d) Describe any sensitivity analyses  
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Results  

Participants 13 

(a) Report numbers of individuals at each stage 
of study—e.g. numbers potentially eligible, 
examined for eligibility, confirmed eligible, 
included in the study, completing follow-up, and 
analysed 

6.4 & 
6.5 

(b) Consider use of a flow diagram  

Descriptive data 14 

(a) Give characteristics of study participants 
(e.g. demographic, clinical, social) and 
information on exposures and potential 
confounders 

6.4 & 
6.5 

(b) Indicate number of participants with missing 
data for each variable of interest 

Outcome data 15 
Report numbers of outcome events or summary 
measures 

6.4 & 
6.5 

Main results 16 

Give unadjusted estimates and, if applicable, 
confounder-adjusted estimates and their 
precision (e.g. 95% confidence interval). Make 
clear which confounders were adjusted for and 
why they were included 

6.4 & 
6.5 

Other analyses 17 
Report other analyses done—e.g. analyses of 
subgroups and interactions, and sensitivity 
analyses 

6.4 & 
6.5 

Discussion  

Key results 18 
Summarise key results with reference to study 
objectives 

6.6 

Limitations 19 

Discuss limitations of the study, taking into 
account sources of potential bias or 
imprecision. Discuss both direction and 
magnitude of any potential bias 

6.6.4 

Interpretation 20 

Give a cautious overall interpretation of results 
considering objectives, limitations, multiplicity of 
analyses, results from similar studies, and other 
relevant evidence 

6.6.3 

Generalisability 21 
Discuss the generalisability (external validity) of 
the study results 

6.6.3 

Other information  

Funding 22 

Give the source of funding and the role of the 
funders for the present study and, if applicable, 
for the original study on which the present 
article is based 

Preface 

von Elm E, Altman DG, Egger M, et al. The Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) statement: guidelines for 
reporting observational studies. 2007;147:573-577. 
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Appendix 6-2: University of Nottingham Ethics Approval 
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Appendix 6-3: Excerpts of Data Access Request Form (Page 1/6) 
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Appendix 6-3: Data Access Request Form (DARF) (Page 2/6) 
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Appendix 6-3: Data Access Request Form (DARF) (Page 3/6) 
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Appendix 6-3: Data Access Request Form (DARF) (Page 4/6) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



308 
 

Appendix 6-3: Data Access Request Form (DARF) (Page 5/6) 
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Appendix 6-3: Data Access Request Form (DARF) (Page 6/6) 
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Appendix 6-4: Syntax for calculating EQIndex in SPSSTM 

 
*SPSS syntax code for the computation of index* 
 
*values with ENG TTO value set* 
 
 
IF (mobility=1) disut_mo=0. 
IF (mobility=2) disut_mo=0.058. 
IF (mobility=3) disut_mo=0.076.  
IF (mobility=4) disut_mo=0.207. 
IF (mobility=5) disut_mo=0.274. 
 
IF (selfcare=1) disut_sc=0. 
IF (selfcare=2) disut_sc=0.050. 
IF (selfcare=3) disut_sc=0.080. 
IF (selfcare=4) disut_sc=0.164. 
IF (selfcare=5) disut_sc=0.203. 
 
IF (activity=1) disut_ua=0. 
IF (activity=2) disut_ua=0.050. 
IF (activity=3) disut_ua=0.063. 
IF (activity=4) disut_ua=0.162. 
IF (activity=5) disut_ua=0.184. 
 
IF (pain=1) disut_pd=0. 
IF (pain=2) disut_pd=0.063. 
IF (pain=3) disut_pd=0.084. 
IF (pain=4) disut_pd=0.276. 
IF (pain=5) disut_pd=0.335. 
 
IF (anxiety=1) disut_ad=0. 
IF (anxiety=2) disut_ad=0.078. 
IF (anxiety=3) disut_ad=0.104. 
IF (anxiety=4) disut_ad=0.285. 
IF (anxiety=5) disut_ad=0.289. 
 
 
Compute disut_total= disut_mo +disut_sc +disut_ua +disut_pd +disut_ad. 
 
 
Compute EQindex = 1-disut_total. 
Formats EQindex(F8.3). 
execute. 
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Appendix 6-5: Q1. Comparison of patients with and without EQ5D-5L  

(Page 1/2) Age, binary characteristics, IMD and NIHSS 
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Appendix 6-5: Q1. Comparison of patients with and without EQ5D-5L  

(Page 2/2) Pre mRS, DC mRS and Number of co-morbidities 
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Appendix 6-6: Q1. Comparison of characteristics between ISDNs     

(Page 1/2) Age, binary characteristics, IMD and NIHSS 
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Appendix 6-6: Q1. Comparison of characteristics between ISDNs  

(Page 2/2) Pre mRS, DC mRS and Number of co-morbidities 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 6-7:Q1. Univariate analysis of patient characteristics & domain outcomes 
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Appendix 6-7: Q1. Univariate analysis of patient characteristics and domain outcomes (Page2/3) 
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Appendix 6-7: Q1. Univariate analysis of patient characteristics and domain outcomes (Page 3/3) 
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Appendix 6-8: Q1. Univariate analysis of patient characteristics & EQIndex   
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Appendix 6-9: Q1. Univariate analysis of patient characteristics & EQ-VAS 
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Appendix 6-10: Q2. Comparison of patients with and without EQ5D-5L  

(Page 1/2) Age, binary characteristics, IMD and NIHSS 
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Appendix 6-10: Q2. Comparison of patients with and without EQ5D-5L  

(Page 2/2) Pre mRS, DC mRS and Number of co-morbidities 
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Appendix 6-11: Q2. Comparison of characteristics between teams  

(Page 1/2) Age, binary characteristics, IMD and NIHSS 
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Appendix 6-11: Q2. Comparison of characteristics between teams 

(Page 2/2) Pre mRS, DC mRS and Number of co-morbidities 

  

 

 

 

 



Appendix 6-12: Q2. Univariate analysis of characteristics & change in domain  
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Appendix 6-12: Q2. Univariate analysis of patient characteristics & change in domain (Page2/3) 
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Appendix 6-12: Q2. Univariate analysis of patient characteristics & change in domain (Page 3/3) 
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Appendix 6-13: Q2. Univariate analysis characteristics & change in EQIndex   
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Appendix 6-14: Q2. Univariate analysis patient characteristics & change in EQ-VAS 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 6-15: Q2. Distributions of change in individual domains  

(By team) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 6-16: Comparison of study outcomes 

Study Sample 
Time 

poststroke 

Percentage of participants reporting problems in 
specific domain (scoring >1) 

EQIndex 

Mean (SD)  
*Median (IQR) 

EQ-VAS 

Mean (SD) 
*Median (IQR) Mobility 

Self-
Care 

Activity Pain Anxiety 

Døhl 301 (2020) 

Norway 

N=380 
10-16 
weeks 

Not provided 0.83 (0.17) Not provided 

Aim: To test whether generic HRQoL predicts  health care utilisation for stroke survivors as well as more specific indexes 

Hernández 294 
(2023) 

Columbia 

N=91 
6-12 

months 
55 48.3 59.5 52.8 55.1 

*0.63 

(1.0-0.26) 

80               

(Not provided) 

Aim: To assess HRQOL in Colombian patients with stroke and correlating its results with the modified Rankin Scale 

Mei293 (2020) 

China 

N=1709 
Unlimited 
(38% > 
5yrs) 

61 26 38.8 69.8 23.3 0.88 (0.20) 68.4 (17.76) 

Aim: To identify influencing factors of HRQoL and its domain-specific contents in stroke patients in rural areas 

Oemrawsingh302 
(2019) 

Netherlands 

N=1022 3 months Not provided 
*0.65         

(1.0-0.83) 
Not provided 

Aim: To develop and compare case-mix models for stroke mortality and a patient-reported outcome measure. 

Wong295 (2021) 

Malaysia 

N=366 
Unlimited 

(49% > 1yr) 
85 41 82 63 51 

*0.67           

(+/- 0.37) 
60.3 (14.2) 

Aim: To assess the HRQoL profiles and explore dimension-specific factors of HRQoL among stroke survivors. 

Russell (2024) 

England 

N=3,813 6 months 39 54 36 51 55 *.81 (.297) *70 (30) 

Aim: To explore influences on EQ5D-5L variability for community dwelling stroke survivors in first six months post-stroke 

Abbreviations: SD – Standard deviation, IQR – Interquartile range 

 


