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Abstract

Background: Significant changes in provision of clinical care within the English National Health Service (NHS) have
been discussed in recent years, with proposals to concentrate specialist services in fewer centres. Stroke is a major
public health issue, accounting for over 10% of deaths in England and Wales, and much disability among survivors.
Variations have been highlighted in stroke care, with many patients not receiving evidence-based care. To address
these concerns, stroke services in London and Greater Manchester were reorganised, although different models
were implemented. This study will analyse processes involved in making significant changes to stroke care services
over a short time period, and the factors influencing these processes. We will examine whether the changes have
delivered improvements in quality of care and patient outcomes; and, in light of this, whether the significant extra
financial investment represented good value for money.

Methods/design: This study brings together quantitative data on ‘what works and at what cost? with qualitative
data on ‘understanding implementation and sustainability’ to understand major system change in two large
conurbations in England. Data on processes of care and their outcomes (e.g. morbidity, mortality, and cost) will be
analysed to evidence services' performance before and after reconfiguration. The evaluation draws on theories
related to the dissemination and sustainability of innovations and the ‘social matrix” underlying processes of
innovation. We will conduct a series of case studies based on stakeholder interviews and documentary analysis.
These will identify drivers for change, how the reconfigurations were governed, developed, and implemented, and
how they influenced service quality.

Discussion: The research faces challenges due to: the different timings of the reconfigurations; the retrospective
nature of the evaluation; and the current organisational turbulence in the English NHS. However, these issues reflect
the realities of major systems change and its evaluation. The methods applied in the study have been selected to
account for and learn from these complexities, and will provide useful lessons for future reconfigurations, both in
stroke care and other specialties.
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Background

Significant changes in provision of clinical care within
the English National Health Service (NHS) have been
discussed in recent years, with the proposal to concen-
trate specialist services, such as major trauma, cardiac
surgery, and specialist paediatrics, in fewer centres [1,2].
Such ‘reconfigurations’ have been defined as, ‘a deliber-
ately induced change of some significance in the distri-
bution of medical, surgical, diagnostic and ancillary
specialties that are available in each hospital or other
secondary or tertiary acute care unit in locality, region
or healthcare administrative area’ [3].

Stroke is a major public health issue, accounting for
over 10% of deaths in England and Wales, and much
disability among stroke survivors [4,5]. Evidence indi-
cated variations in quality of acute stroke care, as well as
in services provided for the management of Transient Is-
chaemic Attack, rehabilitation, and life after stroke, with
many patients not receiving evidence-based treatments
[5,6]. The Department of Health’s National Stroke Strat-
egy recommended major system change for stroke [4].
Recognising the need to improve stroke care at a
system-wide level, London and Manchester led the way
in this process. Other parts of the English NHS are now
also seeking to reconfigure their stroke services [7].

Research has highlighted challenges in carrying out
acute service reconfiguration [3,8,9], as has previous re-
search on mergers of healthcare providers [10], particu-
larly where there is resistance from professionals and the
public [11]. Other research has highlighted challenges of
major system change at local level [12]. This evaluation
builds on previous research by studying the processes
and outcomes of implementing system reconfigurations
of acute stroke care in different contexts (London and
Greater Manchester) and using different models. It also
provides an opportunity to investigate health economic
arguments about whether greater investment in acute
stroke services might result in savings to the system
overall [13].

The reconfigurations
While there were numerous parallels between the London
and Greater Manchester reconfigurations, there were also
important differences.

Both reconfigurations were supported by local com-
missioners and received additional finance to support
the changes. However, the London reconfiguration
received significantly more resource per head of popula-
tion: the London resource (£20 million) represented
£2.42 per head of population (8.28 million [14]), and
£1,816.13 per estimated annual stroke admission,
whereas the Greater Manchester resource (£3.5 million)
represented £1.56 per head of population (2.24 million
[14]), and £1,174.81 per estimated annual stroke
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admission (Note estimates for stroke admission are
derived from a peer-reviewed analysis of the South
London Stroke Register [15]).

Both reconfigurations went through similar processes,
including consultation, data analysis, model develop-
ment, and specification and selection of services. How-
ever, approaches to leadership and governance of these
processes differed: the changes in Manchester were led
by the Greater Manchester and Cheshire Cardiac and
Stroke Network (which facilitates stakeholder collabor-
ation to improve commissioning and provision of stroke
and cardiac care across the Greater Manchester area),
whereas in London they were led by Healthcare for
London, a programme within the city’s Strategic Health
Authority (the organisation responsible for managing all
NHS commissioning and provider organisations within
London). Therefore, the London reconfiguration was led
by a body with greater executive authority. The pro-
posed changes in London and Manchester both met
with a degree of resistance, for example, from local com-
munities, service providers, and public representatives.
The ways in which this was managed by reconfiguration
leaders had a significant influence on how the models
developed.

In terms of the models applied, prior to reconfigur-
ation, in both London and Greater Manchester, patients
presenting with stroke were taken to the nearest acci-
dent and emergency (A&E) department to receive stroke
care. Both of the reconfigurations aimed to concentrate
specialist stroke services in ‘hub and spoke’ models of
provision. However, there were significant differences in
these models, in terms of the services provided by the
different levels of the new systems and the criteria ap-
plied in deciding where patients should be treated in the
two systems.

In the reconfigured London model (Figure 1A), the
local population is served by eight Hyperacute Stroke
Units (HASUs), which provide immediate response to
stroke, including assessment, stabilisation and any pri-
mary intervention; 24 Stroke Units, offering rehabilita-
tion services; and 24 Transient Ischaemic Attack (TIA)
services. Any person presenting with a suspected stroke
is transferred to a HASU for assessment and treatment,
then repatriated to a Stroke Unit, to a nursing home, or
to their own home. In creating this system, a number of
healthcare organisations lost either some or all of their
stroke services (e.g. closure of stroke unit).

In the reconfigured Greater Manchester model
(Figure 1B), the local population is served by 10 hospital
organisations, or ‘trusts, providing District Stroke Centre
(DSC) services; one Trust also hosts a Comprehensive
Stroke Centre (CSC), which offers hyperacute stroke ser-
vices in a neurosciences centre with access to interven-
tional neuro-radiology and neurosurgery (24 hours per
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Figure 1 Simplified post-reconfiguration models in Greater Manchester and London.
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day, seven days per week); and two Trusts host Primary
Stroke Centres (PSCs), providing thrombolysis (from
7 am to 7 pm, Monday to Friday). Any individual pre-
senting within four hours of developing stroke symp-
toms is transferred to either the CSC or PSC for
hyperacute care; once stable, he/she is repatriated either
to a DSC, to a nursing home, or their own home. If pre-
senting outside this four-hour ‘window, stroke patients
in Greater Manchester are taken to the DSC to
which they are nearest, much as they did prior to
reconfiguration.

While there have been reconfigurations of acute
services over recent years [16,17], there have been
few similar examples within the NHS of services
being completely restructured for such large popula-
tions over such a short period of time; and nowhere
else in the world has attempted anything similar
for stroke.

Conceptual framework

These reconfigurations represent significant changes to the
organisation and delivery of stroke services in London and
Greater Manchester. A useful way to understand these
reconfigurations is as processes of innovation. Reviews of
the literature on the diffusion of innovations and major sys-
tem change in healthcare draw attention to the need for
more research on the processes by which such innovations
are initiated (e.g. key drivers for change), implemented and
sustained (or not), in what particular contexts [9,18]. This
evaluation aims to contribute to the development of this

evidence base by studying in depth the implementation of
major service reconfiguration, using the example of stroke
services.

We will study these innovations in two contrasting but
complementary ways. First, we will take a more traditional
health technology assessment approach to address ‘what
works and at what cost? On its own, however, this ap-
proach pays little attention to structural pressures, e.g. pro-
fessional pressures or processes whereby organisations
innovate as a result of economic, regulatory, or legal rea-
sons [19,20]. This approach also assumes innovation is al-
ways progressive and poor adopters are conservative,
whereas resistance may be a rational response [21].

To understand how changes are implemented and sus-
tained, the evaluation will draw on theories of adoption, dif-
fusion, and sustainability of the innovation [18]; the
characteristics of the innovation [22], and the role of local
structural factors for example [23]. A review of evidence on
diffusion of innovations [18] suggests sustainability relates
to the nature of the innovation (e.g. the benefits it offers,
how complex it is, how it is led, how stakeholders are
involved, and use of evaluation and feedback) and the con-
text into which it is introduced (local staff and organisa-
tional structures, inter-organisational networks, external
pressures). We will also draw on Webster's concept of the
‘social matrix’ [21] originally applied to adoption of health
technologies, where innovation is understood not as a tech-
nical, rational set of issues but in terms of requiring 'co-cre-
ation' by a range of stakeholders—where such processes
create a 'social matrix' that is only as strong as the network
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of relations that hold it together. Studying the implementa-
tion of different models of system innovation in two con-
texts (London and Manchester) will contribute to
understanding of the relationship between implementation
and organisational context.

This evaluation was peer reviewed by the National
Institute for Health Research prior to being funded
(Project ref 10/1009/09), and received ethical approval in
September 2011 from the London East NHS Research
Ethics Committee (Ref 11/L0O/1396).

Study aims, objectives, and research questions

Aims

This study aims to use formative evaluation methods to
support and analyse reconfiguration of acute stroke ser-
vices in two regions of England and, in doing so, identify
lessons that will guide future reconfiguration work in
stroke and other services.

Objectives

1. To identify the barriers and facilitators for major
system reconfiguration, implementation, and
sustainability.

2. To study whether the reconfigurations have delivered
clinical and cost effective improvements that patients
and public think are worthwhile.

3. To identify lessons about major service
reconfiguration that might be applied in other
settings (i.e. other locations and other service
domains).

Research questions

1. What were the key processes of and factors
influencing the development and implementation of
two reconfigurations of acute stroke services?

2. To what extent have changes delivered process and
outcome improvements?

3. Have changes delivered improvements that
stakeholders (e.g. commissioners, staff, patients and
the public, and reconfiguration leads) think are
worthwhile?

4. Have changes delivered value for money?

5. Has the additional investment in London provided
better outcomes than those achieved for less
resource in Manchester?

Design/methods

Design

Understanding what works and at what cost

Identifying what process and outcome changes have oc-
curred, and at what cost, provides evidence about the
extent to which the reconfigurations have succeeded in
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their objectives of changing the system of service
provision and quality of care. This component of the
evaluation will analyse documentary evidence to estab-
lish the models applied in London and Greater
Manchester; it will also identify whether any changes in
process and outcomes can be associated with these
changes.

In assessing the nature and results of the two reconfi-
gurations, the evaluation will apply a controlled before-
and-after design [24]. This will compare the London and
Manchester models in terms of the impact they had on
processes, outcomes, and costs of care. In addition to
comparing London with Greater Manchester pre- and
post-reconfiguration, the analysis will make a wider
comparison with the rest of England. This approach will
permit observed changes to be analysed in the context
of changes that take place in the rest of England over
this period. A two-step approach will be taken to the
analysis of outcomes: in the first instance, the impact of
the reconfigurations on mortality and length of stay will
be investigated; if evidence of impact on these is found,
a more detailed cost-effectiveness analysis will be
undertaken.

Understanding implementation and sustainability

To develop worthwhile lessons for future reconfigura-
tions, it is important to establish not just whether
process and outcome changes took place, but also how
and why they occurred. This will be achieved through
qualitative methods (documentary analysis and stake-
holder interviews). These data will be used to explore
themes drawn from the evaluation’s conceptual frame-
work, and thus establish the relationships between activ-
ities in support of change, the context, the complex
interactions between stakeholders, and perceived process
and outcome changes.

Synthesis of approaches

A multi-method case study approach will be employed
to draw together the learning from the approaches
described above. The case study method permits devel-
opment and testing of theories on how efforts to bring
about change interact with the context in which they
take place; a multiple case study approach allows the de-
velopment and testing of theories in several contexts
[25-27] (London and Greater Manchester), although
more local contextual factors will also be considered: a
series of local ‘service-level’ case studies will be con-
ducted. These will reflect the main ‘trajectories’ experi-
enced by organisations participating in changes of this
kind, including developing new services, and closing
existing services. Each case study will draw together evi-
dence from the evaluation’s quantitative and qualitative
components to develop and test theories on how change
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activities interacted with local contexts to produce the
outcomes observed.

Data collection

Understanding what works and at what cost

To establish what models were applied and how they
were developed and put into action in London and
Greater Manchester, the evaluation will analyse a range
of documentary evidence. This will include project
board papers, service designation criteria, and tariff
documentation.

Using routinely collected data, the evaluation will as-
sess whether the reconfigurations were associated with
changes in process, outcomes, and costs of care. Data
will be collected retrospectively from 2004, up to the
point at which services began to change; while ‘after’
data will be collected from the points at which the new
models were fully in place, through to December 2013.

Care process measures have been selected for the evi-
dence indicating relevance to quality of care and their
positive association with improved outcomes [28-30].
Measures include proportion of patients appropriately
receiving thrombolysis, admitted to a stroke unit for
50% of their stay, appropriately receiving aspirin in the
acute period, assessed by a multidisciplinary team, and
receiving a swallowing test within the first 24 hours of
care. These data will be drawn from national data
sources (the Royal College of Physicians’ Sentinel
Stroke Audit, the Stroke Improvement National Audit
Programme (SINAP), and the Sentinel Stroke National
Audit Programme (SSNAP)).

Outcome measures will include patient’s length of hos-
pital stay, discharge destination, readmission rates, and
mortality (in hospital, at 30 days, and at one year); these
data will be drawn from HES and ONS datasets.
Patient’s independent function (measured through
Barthel Index score at discharge, and/or Modified
Rankin score) will be drawn from Sentinel audit data,
SINAP and SSNAP.

Understanding implementation and sustainability
Documentary analysis

Documents covering the development and implementa-
tion of both reconfigurations will be collected [31,32].
These will include strategy documents (consultation, im-
plementation), records of events held in support of the
reconfigurations (e.g. public consultations); the propo-
sals for change; and documentation of the governance of
the reconfigurations (such as committees’ terms of refer-
ence and meeting minutes). Reflecting the evaluation’s
interest in sustainability of change, such documentation
will be collected over the lifespan of the study.
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Interviews

This evaluation aims to use case study methods to
provide an in-depth understanding of the factors in-
fluencing the process, implementation and impact of
large scale reconfigurations, including how and why
the changes took place. Methodological reviews indi-
cate that interview and observation methods are
significantly more effective than surveys in accessing
such information [26,27].

The evaluations of the London and Greater Manchester
reconfigurations will each be based on semi-structured
interviews with the people who led, planned, and gov-
erned the changes, and draw together learning from
the local ‘service-level’ case studies. We will conduct
three such case studies in Greater Manchester and five
in London.

In populating each ‘service-level’ case study, semi-
structured interviews with the following informants will
be conducted: representatives of senior and service-level
management, doctors, and nurses in selected service
provider organisations; senior representatives of com-
missioning organisations associated with the selected
service provider organisations; and patients and carers
who have recently received stroke care at the selected
service provider organisations.

Interview data will be collected over two phases:
Phase one will obtain views of the process and im-
pact of reconfigurations, while phase two interviews
will address longer term impact of the reconfigura-
tions and incorporate findings from the first phase
of interviews and the quantitative analyses.

Participants

Interviewees will be sampled purposively. Staff intervie-
wees will be interviewed in both phases, while patient
and carer interviews will be conducted with people who
have recently experienced stroke services — ie. the
patients and carers interviewed in phase one and phase
two will not be the same people.

Staff

For both sites, one-to-one interviews will be conducted
with leaders of the reconfigurations, such as people who
led or sat on the committees governing the reconfigura-
tions (N = 20). Representatives of service provider organisa-
tions and associated commissioners will be interviewed to
capture a range of experiences, including developing new
hyperacute services, and closing established stroke services
(N = 40). This should lead to a total of approximately 60
interviewees across the two sites in each phase.

Patients and carers
One-to-one interviews with patients or their carers will
be conducted. We aim to interview patients unless they
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are unable to participate in an interview, in which case
we would seek to interview the patient’s carer, instead.
To ensure participants have recent experience of recon-
figured stroke services, people will be approached and
recruited just before discharge from hospital and will be
interviewed approximately three months after discharge.
Approximately eight patients or their carers will be
interviewed per site, per phase, making a total of ap-
proximately 32 interviews. A sample of the patient and
carer interviews will be conducted by a service user ex-
pert, who will receive formal social research methods
training.

Over the two phases, then, a total of approximately
120 interviews with reconfiguration leads, commis-
sioners and service providers, and approximately 32
interviews with patients and carers, will be conducted.

Recruitment

Staff

Relevant staff interviewees will be identified in discus-
sions with local stroke network leads and through docu-
mentary analysis, and will be limited to those who had
some type of involvement in the reconfiguration process
or the resultant changes to services. Potential staff parti-
cipants will initially be approached by the study
researchers. Contact, including provision of information
sheets, will be made through e-mail and telephone.

Patients and carers

The approach to recruiting patients and carers is guided
by the recruitment approach used by the South London
Stroke Register [15]. Clinical staff will identify patients
who are medically stable and close to discharge. A mem-
ber of clinical staff will then ask these potential partici-
pants if they are willing to speak with a project
researcher about the study. If the individual is willing, a
study researcher will then verbally explain the purpose
of the study, and provide written information. If the po-
tential participant is still interested and agreeable, the re-
searcher will allow at least 24 hours to elapse, then
contact the potential participant again to ask for his/her
agreement to participate in an interview. If the potential
participant agrees, interviews will take place within three
months of discharge, at a time and place mutually
agreed with the patient and/or carer. The potential par-
ticipant will be free to withdraw at any stage: when first
approached, again when asked for agreement 24 hours
later, and at any point subsequently, up to and during
the actual interview.

Procedure
Interviews will take place in a private location agreed
with the participant, or over the telephone.
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Interviews with leaders of the reconfigurations will in-
clude the following topics: background to reconfigura-
tions and catalysts for change, e.g. national and local
factors; governance of the reconfigurations; development
of the reconfigurations (establishing case for change,
developing the models, populating the models); pro-
cesses of implementation; impact on staff and services,
including health and social services; impact on patients
and the public; and contextual factors influencing
the reconfiguration (e.g. finance and the organisa-
tional setting).

Interviews with local stroke services staff (including
those in decommissioned services) and local commis-
sioners will address the following topics: processes of
implementation; impact on staff and services, including
health and social services; impact on patients and the
public; and contextual factors influencing the reconfigur-
ation (e.g. finance and the organisational setting).

Interviews with patients and carers will address their
experiences of the reconfigured stroke service, including:
experiences of admission to hospital/stroke unit; staff
communication around diagnosis; provision of informa-
tion about condition, tests and treatments; how
confident patients were that staff were knowledgeable;
how patients’ problems were addressed; transfer through
services; support in preparing to be discharged; and level
of support since leaving services.

Data analysis

Understanding what works and at what cost
Documentary evidence will inform the evaluation in
terms of development and progress of the reconfi-
gurations, e.g. providing detail on chronology, re-
sponsibilities and time dedicated to governing the
change process [31,32].

The documentary analysis will establish the models
applied in both reconfigurations. It will also provide
information on key processes (e.g. governance activ-
ities, consultation events and designation of ser-
vices). It will also contribute to understanding of the
cost of change (by examining the work and time
dedicated to governance, development, and imple-
mentation of the changes).

Analysis of process and outcome data

Routinely collected data will be analysed for two
purposes. First, to analyse outcomes, econometric and
cost effectiveness analyses will be conducted. Second,
there will be an analysis of whether the reconfigura-
tions are associated with significant changes in how
services were provided, i.e. an analysis of process
measures.
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Analysis of outcomes

Econometric analysis

The outcome variables measured at the Trust level in
each time period will be regressed against the covariates,
with particular interest in interactions showing the im-
pact of region following the introduction of stroke ser-
vice reconfigurations. The regression model is:

Yie = g + 01 A; + Yy + azRy + aa Xy + e

where y is the outcome of interest (mortality, LOS), i
indicates Trust, ¢ indicates year, A is region, Y is year, R
is an indicator variable taking the value one if stroke ser-
vices in Trust i in each region A in yeart have been
reconfigured (1 = yes, 0 otherwise), X is a set of patient
and Trust characteristics, the as are coefficients to be
estimated, and e is an error term. The regression model
used will depend on the nature of the dependent vari-
able. Of particular interest are the sign and statistical
significance of the coefficient o. If for reconfigurations
in London or Greater Manchester o3 indicates a
favourable result, i.e. a reduction in mortality and/or on
LOS, the following cost-effectiveness analysis will be
undertaken.

Analysis of cost-effectiveness

A detailed Discrete Event Simulation model, with costs
and outcomes summarised at 30 days, 90 days and
10 years, was developed to assess the cost effectiveness
of the new London stroke model implemented in 2010
[33]. Following successful implementation of the model(s),
and a sufficient period of time to collect adequate pa-
tient numbers, we will populate the model using the
data sources mentioned above in Data Collection, for
London and Greater Manchester ‘before’ and ‘after’ im-
plementation. Costs will be assessed from the perspec-
tive of the NHS and personal social services (PSS). The
proposed cost-effectiveness measure in the short run
model is the incremental cost per death avoided at
90 days; in the long run it is the incremental cost per
quality adjusted life year gained. Cost components will
include: ambulance; scans; thrombolysis; length of stay
on wards; and discharge destination. Cost-effectiveness
will be calculated as the mean cost difference between
the comparators divided by the mean difference in out-
comes (90 day mortality/QALYs) to give the incremen-
tal cost-effectiveness ratio (ICER). We will undertake
deterministic (one-, two- and multi-way) and probabil-
istic sensitivity analysis.

Analysis of functional independence

To analyse the effect of the reconfigurations on stroke
patients’ functional independence, the regression model
described for the econometric analysis of impact on
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outcomes will be applied to functional independence
measures (e.g. Barthel Index score on discharge) where
available, covering the same ‘before’ and ‘after’ periods.

Analysis of process changes

To analyse process changes, the regression model
described for the econometric analysis of impact on out-
comes will be applied to process variables, covering the
same ‘before’ and ‘after’ periods. This will allow an as-
sessment of whether relative performance across London
and Greater Manchester remains constant pre- and
post-reconfiguration — ie. whether the reconfigurations
are associated with changes in processes of care. Extend-
ing the ‘location’ comparison to include the rest of the
English NHS will permit these changes to be assessed in
the context of any nationwide changes that may have
taken place over the period analysed.

Understanding implementation and sustainability

The case studies will be based on interview data, sup-
ported by documentary analysis. The documentary ana-
lysis will produce a detailed timeline of events in both
reconfigurations. It will also identify potentially influen-
tial factors, including the types of justification used for
change (e.g. research evidence, national policy, local ser-
vice quality).

All interviews will be digitally recorded for transcrip-
tion in full. Fieldwork notes will also be kept by the
researcher. Data will be managed with NVIVO software.
Iterative and thematic analysis of all data will be undertaken
concurrently, according to well-established procedures of
constant comparative analysis [34].

Interviews with governance, service provider, and
commissioner informants will be analysed in terms of
the theoretical framework suggested by innovations the-
ory — ie. the characteristics of the innovations, and the
nature of the context into which they have been intro-
duced—and in terms of Webster’s ‘social matrix’ theory:
how the reconfigurations interacted with and influenced
stakeholders’ networks and belief systems, for example
regarding quality of care.

Interviews with patients or their carers will be ana-
lysed to address three objectives: to assess the novel
components of the London and Manchester models (for
example the transfer from HASU to SU in London); to
assess whether issues prioritised by patients or their
carers align with those raised in previous research on
stroke care; and to support the formative component of
the evaluation (e.g. through identifying local stroke
patients’ care priorities).

Initial analysis and category building will be conducted
by the researcher and will include category mapping and
constant comparison. Validity will be assessed in relation
to Patton’s four criteria of validity in qualitative research:
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verification, rival explanations, negative cases, and tri-
angulation [35].

Data synthesis

As outlined above, this evaluation will bring together the
learning from two complementary research strategies:
‘what works and at what cost’ and ‘understanding imple-
mentation and sustainability of change.” The evaluation
will seek to develop and test theories on how change ac-
tivities interacted with contextual factors to result in the
process and outcome changes observed.

In addition, the second phase of interviews will make
use of initial qualitative and quantitative findings: data
from the first phase of interviews, documentary analysis
and the quantitative analysis, will be fed into interviews.
This will permit an exploration of people’s views of
reconfigurations, e.g. in light of evidence of impact on
mortality and cost effectiveness.

The evaluation will draw together qualitative and
quantitative data in this way for the overall London and
Greater Manchester reconfigurations. Service-level case
studies will be analysed to identify lessons relevant to
particular reconfiguration ‘trajectories’ (e.g. creating new
services, or closing existing ones) across varied settings.

Discussion

The quantitative and qualitative components of the
evaluation both provide learning relating to major sys-
tem changes of this kind. The ‘what works and what
cost’ component will identify quantifiable changes in
provision of stroke services, and what impact these
changes had. The ‘understanding implementation’ com-
ponent allows identification of influential factors, such
as key obstacles to and enablers of change, and how best
to engage with these. The concept of the social matrix
with its focus on the interactions and networks formed
by stakeholders, and how these influence innovation — e.g.
in identifying what is important, in developing and en-
gaging in the innovation, and in influencing the defin-
ition of an innovation's ‘success’ (thus influencing
potential sustainability) [21]—is likely to provide worth-
while lessons on the realities of negotiating change in
complex settings.

In addition, combining the qualitative and quantitative
research components, for example, by feeding quantita-
tive findings into the second phase of interviews, will
permit an examination of how change activities, context-
ual factors, and outcomes interrelate. The service-level
case studies, which will focus on the various trajectories
of change, will permit identification of both generalisable
and context-specific lessons.

The evaluation faces a number of methodological and
practical challenges: mainly, these derive from the timing
of the reconfigurations—relative to one another, and to
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the evaluation itself; in addition, this evaluation takes
place during a period of significant structural changes
across the English NHS.

First, the reconfigurations took place at slightly differ-
ent times, and took different trajectories, with Greater
Manchester taking a more phased approach than oc-
curred in London. Therefore, as the reconfigurations
have different ‘before’ and ‘after’ phases, it is possible
that external factors—such as participation in national
audits—might have influenced the two reconfigurations
differently. Also, conclusions drawn about the relation-
ship between reconfiguration and any improvements
seen are less clear in ‘before’ and ‘after’ studies. It is pos-
sible that any improvements that occur could have
occurred anyway and not as a direct result of the policies
implemented. Without any randomisation, it is also
harder to rule out potential biases and gaming, such as
admitting less complex patients. However, these com-
plexities reflect the ‘real world’ nature of service recon-
figuration, and change more broadly, and are thus likely
to be faced quite commonly in evaluations of this kind.
As our research design actively seeks to analyse such
contextual influences, this in fact represents an oppor-
tunity to improve understanding of the relationship be-
tween national (‘macro’) drivers for improvement and
organisational (‘meso’) responses to these.

The retrospective nature of this evaluation impacts on
the qualitative component of the research. For example,
planning and implementation events could not be
observed; in addition, interviewees’ recollection of events
will naturally vary. Ensuring suitable representation of
stakeholders—based on documentary analysis—and ap-
plying Patton’s validity criteria [35] in the analysis will be
key to ensuring that important lessons are not missed.
In terms of studying patient experience, only patients
who have recently experienced reconfigured services will
be interviewed, so that no ‘before’ equivalent will be
available. However, we will compare these patient ex-
perience data with literature on the experiences of stroke
patients and carers [36,37], so that the analysis can
examine whether patients’ concerns have been addressed
by changes brought about by the reconfigurations.

This evaluation takes place amid the current turbu-
lence prompted by the abolition of organisations directly
involved in the reconfigurations, such as Strategic
Health Authorities and Primary Care Trusts, and the
planned reorganisation of Cardiac and Stroke Networks.
This has the potential to limit our access to people
working in these organisations. To ensure these perspec-
tives are captured, the study timetable was altered after
funding was awarded, so that interviews with these
stakeholders could commence earlier than originally
planned. Further, the methods will allow us to capture
some of the influences of such turbulence, and how
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these might be dealt with when sustaining change. The
distraction and uncertainty brought by changes in
associated organisations is common in many settings,
meaning the research may have relevance in a wide
range of settings.

Finally, it is likely that reconfigurations of this kind
will become increasingly common, not just in stroke
care, but in other healthcare priorities, for example car-
diac and vascular surgery, and major trauma [38].
Reviews indicate that more research is needed to
understand drivers, processes, and outcomes when
implementing such large-scale changes [9,18]. This
evaluation’s theoretical framework offers the potential
to contribute significant lessons on such matters, with
relevance both within the UK, and internationally.

Competing interests

NF, RB, RH, CM, SM, NP, AIGR, and CDAW have no competing interests. AGR
is clinical lead for stroke in London, and provided clinical leadership for the
London reconfiguration. PJT is clinical lead for stroke in Greater Manchester,
and provided clinical leadership for the Greater Manchester reconfiguration.

Authors' contribution

NF led overall study design and drafting of the protocol. RB, RH, CM, SM, NP,
AIGR, AGR, PJT, and CDAW contributed to study design and drafting of the
protocol. AGR led drafting of the London background section. PJT led
drafting of the Greater Manchester background section. RH and SM led
drafting of the quantitative design and analysis sections. NF, CM and AIGR
led drafting of the qualitative design and analysis sections. All authors read
and approved the final manuscript.

Acknowledgements

This protocol presents independent research commissioned by the National
Institute for Health Research (NIHR) Health Services and Delivery Research
Programme, funded by the Department of Health (study reference 10/1009/
09). The views expressed are those of the authors and not necessarily those
of the NHS, the NIHR or the Department of Health.

Author details

'Department of Applied Health Research, University College London, 1-19
Torrington Place, London WC1E 7HB, United Kingdom. ’Manchester Business
School, University of Manchester, Booth Street West, Manchester M15 6PB,
United Kingdom. *Research Department of Primary Care & Population Health,
University College London, Royal Free Campus, London NW3 2PF, United
Kingdom. “Division of Health & Social Care Research, School of Medicine,
King's College London, Capital House 7th Floor, 42 Weston Street, London
SE1 3QD, United Kingdom. *King’s College London Stroke Research Patients
and Family Group, Division of Health & Social Care Research, School of
Medicine, King's College London, Capital House 7th Floor, 42 Weston Street,
London SET 3QD, United Kingdom. ®Guy’s and St Thomas' NHS Foundation
Trust, St Thomas' Hospital, London SE1 7EH, United Kingdom. "The University
of Manchester Stroke & Vascular Centre, Manchester Academic Health
Science Centre, Salford Royal Hospitals NHS Foundation Trust, Eccles Old
Road, Stott Lane, Salford M6 8HD, United Kingdom.

Received: 5 November 2012 Accepted: 19 December 2012
Published: 5 January 2013

References

1. Imison C: Reconfiguring hospital services. London: King's Fund; 2011.

2. The Royal College of Surgeons of England and British Orthopaedic
Association: Better care for the severely injured. London: RCSE; 2001.

3. Fulop N, Walters R, Perri, Spurgeon P: Implementing changes to hospital
services: Factors influencing the process and ‘results’ of reconfiguration.
Health Policy 2011. doi:10.1016/j.healthpol.2011.05.015.

11.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Page 9 of 10

Department of Health: National Stroke Strategy. London: Crown; 2007.
National Audit Office: Reducing brain damage: faster access to stroke care.
London: The Stationery Office; 2005.

Party ISW: National Sentinel Audit of Stroke. London: Royal College of
Physicians; 2008.

Lintern S: Analysed: review aims to improve stroke services in the Midlands
and East; 2012. Available from: http://www.hsj.co.uk/hsj-local/briefing/
midlands-and-east/analysed-review-aims-to-improve-stroke-services-in-the-
midlands-and-east/5047149.article.

Spurgeon P, Cooke M, Fulop N, Walters R, West P: Perri 6, et al: Evaluating
models of service delivery: reconfiguration principles. Southampton: Final
report to NIHR SDO Programme; 2010.

Best A, Greenhalgh T, Lewis S, Saul J, Carroll S, Bitz J: Large-system
transformation in health care: a realist review. Milbank Q 2012, 90:421.
Fulop N, Protopsaltis G, King A, Allen P, Hutchings A, Normand C: Changing
organisations: a study of the context and processes of mergers of health
care providers in England. Soc Sci Med 2005, 60:119-30.

Fulop N, Perri F, Spurgeon P: Processes of change in the reconfiguration
of hospital services: the role of stakeholder involvement. In Organising
and Reorganising - Power and Change in Health Care Organisations. Edited
by McKee L, Ferlie E, Hyde P. Basingstoke: Palgrave MacMillan; 2008.
Greenhalgh T, Humphrey C, Hughes J, Macfarlane F, Butler C, Pawson R:
How do you modernize a health service? A realist evaluation of whole-
scale transformation in london. Milbank Q 2009, 87:391-496.

National Audit Office: Progress in improving stroke care: modelling paper.
London: National Audit Office; 2010.

Office for National Statistics: Usual resident population: Census 2001, Key
Statistics for urban areas. 2001. Available from: http://www.statistics.gov.uk/
StatBase/ssdataset.asp?vink=8271&More=Y.

Wolfe CDA, Rudd AG, Howard R, Coshall C, Stewart J, Lawrence E, et al:
Incidence and case fatality rates of stroke subtypes in a multiethnic
population: the South London Stroke Register. J Neurol Neurosurg
Psychiatry 2002, 72:211-216. 10.1136/jnnp.72.2.211.

Palmer K: Reconfiguring hospital services: lessons from south east London.
London: King's Fund; 2011.

Barratt H, Raine R: Hospital service reconfiguration: the battle for hearts
and minds. BMJ 2012, 344(10):1136/bm;j.e953.

Greenhalgh T, Robert G, Bate P, Kyriakidou O, Macfarlane F, Peacock R: How
to spread good ideas: a systematic review of the literature on diffusion,
dissemination and sustainability of innovations in health service delivery and
organisation. London: National Co-ordinating Centre for NHS Service
Delivery and Organisation 2004 Contract No; 2009.

Ferlie E, Dopson S: Studying complex organizations in health care. In
Knowledge to action? Evidence based health care in context. Edited by
Dopson S, Fitzgerald L. Oxford: Oxford University Press; 2005.
Lemieux-Charles L, Barnsley J: An innovation diffusion perspective on
knowledge and evidence in health care. In Using Knowledge and Evidence
in Health Care: Multidisciplinary Perspectives. Edited by Lemieux-Charles L,
Champagne F. Toronto: University of Toronto Press; 2005.

Webster A: Health, Technology, and Society: A Sociological Critique.
Basingstoke: Palgrave Macmillan; 2007.

Rogers EM: Diffusion of innovations. Simon and Schuster; 1995.

Pettigrew A, Ferlie E: McKee L: Shaping strategic change: making change in
large organizations: the case of the National Health Service. London: Sage;
1992.

Ashenfelter O, Card D: Using the longitudinal structure of earnings to
estimate the effect of training programs. Rev Econ Stat 1985, 67:648-60.
Yin R: Case study research: design and methods. 4th edition. London: Sage
Publications; 2009.

Yin RK: Enhancing the quality of case studies in health services research.
Health Serv Res 1999, 34:1209.

Baker GR: The contribution of case study research to knowledge of how
to improve quality of care. BMJ Qual Saf 2011, 20:130-i5. doi:10.1136/
bmjgs.2010.046490.

Wellwood |, Wu O, Langhorne P, McKevitt C, Di Carlo A, Rudd AG, et al:
Developing a Tool to Assess Quality of Stroke Care Across European
Populations The EROS Quality Assessment Tool. Stroke 2011, 42:1207-11.
Wiedmann S, Norrving B, Nowe T, Abilleira S, Asplund K, Dennis M, et al:
Variations in Quality Indicators of Acute Stroke Care in 6 European
Countries. Stroke 2012, 43:458-63.


http://dx.doi.org/10.1016/j.healthpol.2011.05.015
http://www.hsj.co.uk/hsj-local/briefing/midlands-and-east/analysed-review-aims-to-improve-stroke-services-in-the-midlands-and-east/5047149.article
http://www.hsj.co.uk/hsj-local/briefing/midlands-and-east/analysed-review-aims-to-improve-stroke-services-in-the-midlands-and-east/5047149.article
http://www.hsj.co.uk/hsj-local/briefing/midlands-and-east/analysed-review-aims-to-improve-stroke-services-in-the-midlands-and-east/5047149.article
http://www.statistics.gov.uk/StatBase/ssdataset.asp?vlnk=8271&amp;More=Y
http://www.statistics.gov.uk/StatBase/ssdataset.asp?vlnk=8271&amp;More=Y
http://dx.doi.org/10.1136/bmjqs.2010.046490
http://dx.doi.org/10.1136/bmjqs.2010.046490

Fulop et al. Implementation Science 2013, 8:5
http://www.implementationscience.com/content/8/1/5

30.

31

32.

33.

34.

35.

36.

37.

38.

Saposnik G, Kapral MK, Coutts SB, Fang J, Demchuk AM, Hill MD: Do all age
groups benefit from organized inpatient stroke care? Stroke 2009,
40:3321-7.

Caulley DN: Document analysis in program evaluation. Eval Program Plann
1983, 6:19-29.

Pershing JL: Using document analysis in analyzing and evaluating
performance. Perform Improv 2002, 41:36-42.

Tashakkori A, Teddlie C: Foundations of mixed methods research: Integrating
quantitative and qualitative approaches in the social and behavioral sciences.
Thousand Qaks: Sage Publications, Inc; 2008.

Mays N, Pope C: Qualitative research: rigour and qualitative research. 81J
1995, 311:109.

Patton M: Qualitative evaluation and research methods. Thousand Oaks, CA:
Sage; 2002.

McKevitt C, Redfern J, Mold F, Wolfe C: Qualitative studies of stroke:
a systematic review. Stroke 2004, 35:1499.

McKevitt C, Fudge N, Redfern J, Sheldenkar A, Crichton S, Rudd AR, et al:
Self-Reported Long-Term Needs After Stroke. Stroke 2011, 42:1398-1403.
doi:10.1161/strokeaha.110.598839.

Williams D: Major reconfiguration plans emerging across England.; 2011.
Available from: http://www.hsj.co.uk/acute-care/major-reconfiguration-plans-
emerging-across-england/5037539.article.

doi:10.1186/1748-5908-8-5

Cite this article as: Fulop et al.: Innovations in major system
reconfiguration in England: a study of the effectiveness, acceptability
and processes of implementation of two models of stroke care.
Implementation Science 2013 8:5.

Page 10 of 10

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

¢ Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BiolVied Central



http://dx.doi.org/10.1161/strokeaha.110.598839
http://www.hsj.co.uk/acute-care/major-reconfiguration-plans-emerging-across-england/5037539.article
http://www.hsj.co.uk/acute-care/major-reconfiguration-plans-emerging-across-england/5037539.article

	Abstract
	Background
	Methods/design
	Discussion

	Background
	The reconfigurations
	Conceptual framework
	Study aims, objectives, and research questions
	Aims
	Objectives
	Research questions


	Design/methods
	Design
	Understanding what works and at what cost
	Understanding implementation and sustainability
	Synthesis of approaches

	Data collection
	Understanding what works and at what cost

	Understanding implementation and sustainability
	Documentary analysis
	Interviews
	Participants
	Staff
	Patients and carers

	Recruitment
	Staff
	Patients and carers
	Procedure

	Data analysis
	Understanding what works and at what cost
	Analysis of process and outcome data

	Analysis of outcomes
	Econometric analysis
	Analysis of cost-effectiveness
	Analysis of functional independence
	Analysis of process changes
	Understanding implementation and sustainability
	Data synthesis


	Discussion
	Competing interests
	Authors' contribution
	Acknowledgements
	Author details
	References

