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ABSTRACT

Objective To identify the breadth and range of follow-up
interventions currently provided to people after minor
stroke with a focus on the definitions used for minor
stroke, intervention components, intervention theory

and outcomes used. These findings will inform the
development and feasibility testing of a pathway of care.
Design Scoping review.

Search strategy The final search was run in January
2022. Five databases were searched—EMBASE, MEDLINE,
CINAHL, British Nursing Index and PsycINFOQ. Grey
literature was also searched. Title and abstract screening
and full-text reviews were conducted by two researchers
and a third was involved when differences of opinion
existed. A bespoke data extraction template was created,
refined and then completed. The Template for Intervention
Description and Replication (TIDieR) checklist was used to
describe interventions.

Results Twenty-five studies, using a range of research
methodologies were included in the review. A range of
definitions were used for minor stroke. Interventions
focused largely on secondary prevention and management
of increased risk of further stroke. Fewer focused on the
management of hidden impairments experienced after
minor stroke. Limited family involvement was reported and
collaboration between secondary and primary care was
seldom described. The intervention components, content,
duration and delivery were varied as were the outcome
measures used.

Conclusion There is an increasing volume of research
exploring how best to provide follow-up care to people
after minor stroke. Personalised, holistic and theory-
informed interdisciplinary follow-up is needed that
balances education and support needs with adjustment to
life after stroke.

Every year, >150 000 people in the UK experi-
ence a stroke and a quarter of stroke survivors
are under the age of 65 years.l The social and
economic impacts of stroke in the UK are vast
with an annual societal cost of approximately
£26 billion.? Furthermore, the incidence
and prevalence of stroke are both projected
to increase over the next two decades.’

,"? Matthew Savage,® Lisa Gardner,* Catherine Hughes,®
,>® Paresh Malhotra'”’

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The study’s methodological strengths are that a pro-
tocol was published and that a recognised frame-
work and guidance were used alongside reporting
guidelines.

= Another strength is that findings were enhanced by
involvement of service users in shaping the question
and providing insights into the findings.

= The lack of consensus on the definition of minor
stroke and our decision to exclude studies where
the majority of participants had a diagnosis of
transient ischaemic attack could be viewed as a
limitation. It is possible that some studies with the
population of interest were missed because of this.
Introduction

Improving stroke care is a priority area in the
NHS Long-Term Plan® and life after stroke
is emphasised in the Stroke Action Plan for
Europe 2018-2030.° Improving the stroke
pathway, reducing the risk of further stroke
and managing hidden impairments experi-
enced after stroke have all been identified as
priority research areas.’

Prevalence studies have identified that a
third” to half® of the stroke population experi-
ence a so-called ‘minor stroke’. This scoping
review focuses on services for this group of
people who are assumed, often incorrectly, to
have made a full recovery. Confusingly, there is
no clear consensus on the definition of minor
stroke.”"! What is known is that after minor
stroke people face an increased risk of recur-
rent, potentially more severe stroke.'” " They
also experience hidden impairments, including
cognitive problems,"*" low mood,"®®” anxiety”!
and fatigue®* and these impact on their ability
to fulfil previously valued activities and roles as
well as negatively impacting their quality of life
and sense of well-being.****

The reality for people and their families after
minor stroke is that subtle hidden impairments,
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not apparent in hospital, manifest after discharge when
people attempt to resume their prestroke lives. A recent study
found that 9 out of 10 participants reported stroke-related
problems at 3months after discharge.” Problems relating
to hidden impairments, secondary prevention and life after
stroke were commonly reported and participants under 65
years presented with more problems than those over 65 years.
Alongside this, stroke survivors and their families report
feeling abandoned and struggle to access support when back
in the community.'*****?!

A working group of people with transient ischaemic attack
(TTIA), minor stroke and other key stakeholders agreed by
consensus that their top research priority was identifying
the most effective follow-up pathway.32 An early scoping
review (search November 2015 to January 2016) published
on this topic found 12 relevant studies™ and a more recent
scoping review focused specifically on psychoeducational
interventions for people after TIA or minor stroke.” The
original review concluded that more research focusing on
the development and evaluation of services supporting the
transition from the acute setting to the community is needed.
The second review found that both the definitions used for
TIA and minor stroke and the interventions delivered were
poorly described.

Given the rapid increase in research publications in this
area and the specific focus of the recent scoping review by
Kontou et al,* it was felt that a new overview of all follow-up
provided was justified. Within this review, our definition of
follow-up refers to interventions, other than routine medical
follow-up, delivered once the person with minor stroke has
left hospital. It does not include interventions delivered in
hospital nor early supported discharge or community stroke
therapy services provided to those with obvious physical,
cognitive or psychological impairments. The focus of this
review is on those with a diagnosis of minor stroke who are
currently considered ‘too good’ for existing stroke services.
The main objective of this scoping review is to identify the
breadth and range of follow-up interventions currently
provided to people after minor stroke, and questions will
focus on:

1. The definitions used for minor stroke.

2. The components of the interventions delivered.

3. The behavioural or psychological theories used to in-
form the intervention development.

4. The outcomes reported.

METHODS

The scoping review was undertaken using the six-step frame-
work developed by Arksey and O’Malley.” As proposed by
Levac et al® and endorsed by Colquhoun e al,”” the optional
sixth stage was included to add methodological rigour. The
scoping review methodology does not seek to answer efficacy
questions but rather to map the literature available on the
topic, identify key concepts and their components, theories
and gaps in the research.” Formal assessment of methodolog-
ical quality is not recommended.™ The Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)

scoping review checklist was used to guide the reporting and
ensure that the preferred reporting standards, transparency
and accuracy were met (online supplemental file 4) 2 The
review protocol was registered with the Open Science Foun-
dation and can be found at https://doi.org/10.17605,/OSF.
10/9FE3C.

Patient and public involvement

A patient and public involvement (PPI) group informed
the review question and provided insight into the findings
during the review process. An acute stakeholder group
(stroke consultant, stroke specialist nurse, stroke therapists
and stroke management), two primary care practitioners
and a primary care researcher contributed their perspectives.
Their input highlighted the tension between secondary and
primary care regarding where the responsibility of delivering
a follow-up service should lie and the challenges of providing
stroke specialist input throughout the recovery and adjust-
ment phase. The PPI group expressed a dislike for the term
‘minor stroke’ as they felt this minimised the event and
implied that the impact on their lives was inconsequential.
Their perspectives added lived experience, content expertise
and perspective to the findings.

Data sources and search strategy

The search strategy was developed and piloted by the review
team with support from a senior healthcare librarian (LG).
Initial searches were conducted in EMBASE, MEDLINE and
CINAHL. Keywords in the titles and abstracts of relevant
articles were noted, Medical Subject Headings terms were
reviewed, and ongoing refinements were made until agree-
ment was reached on the final terms of the search strategy.
The search strategy was published with the registered
protocol and can be found in online supplemental file 1.

In September—October 2020, the following databases were
searched—EMBASE, MEDLINE, CINAHL, British Nursing
Index, PsycINFO. Grey literature repositories—OpenGrey,
Google, Trip and Stroke Association reports were also
searched. No restrictions were placed on years. Only articles
written in English were included because of resource limita-
tions. Hand searching was conducted through reviewing the
reference lists of relevant articles. In cases where only the
abstract could be found, at least two attempts were made to
contact the authors to explore whether the work had been
published. Due to disruptions caused by the pandemic, work
was paused for a year. For this reason, the literature search
described was repeated in January 2022 using the same
search strategy and same databases, date limits were applied
such that only articles published between November 2020
and January 2022 were considered. This revealed a further
three studies that met the inclusion criteria. "™

Eligibility criteria

The following inclusion criteria were applied:

1. Atleast half of the study population had minor strokes
(modified Rankin Score (mRS) <2) and had been ad-
mitted to hospital.
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2. The intervention had a behavioural component deliv-
ered individually or in a group and commenced within
3months of discharge.

3. Studies had to include at least one of the following out-
comes of interest: stroke knowledge, cognition, mood,
medication adherence, fatigue, physical activity mea-
sures, lifestyle changes, quality of life, activities of dai-
ly living, participation, self-efficacy, self-management,
economic evaluations.

4. All study types were included.

Studies were excluded if the population was >50%
moderate or major stroke or TIA. Existing community
therapy services tend to focus on those with obvious
impairments following their stroke, and clinical services
are often not commissioned to provide follow-up beyond
secondary prevention for people after TIA. Solely phar-
macological interventions and studies that reported only
cardiovascular scores, biomedical markers or hospital
readmission outcomes were excluded.

Procedure

All references were imported into Covidence (https://
app.covidence.org/sign_in) and  duplicates were
removed. All titles and abstracts were screened by JC
and then either MS, CH or CC. Any disagreements were
resolved by a third review team member and consensus
was reached regarding inclusion or exclusion of the study
for full-text review. This process was repeated for the full-
text reviews.

Data extraction and charting

A bespoke data charting form was created by the review
team. Charting should be an iterative process™ and three
researchers trialled charting five studies before categories
were further refined. The final data charting categories were:
study details (title, authors, year of publication), geograph-
ical location, study design, stated population, minor stroke
definition, number of participants, research question, inclu-
sion and exclusion criteria, description of the interven-
tion (how, where, what, when, by whom), theory, primary
and secondary outcome measures, results and economic
evaluation. Alongside the data charting form, the TIDieR
checklist** was completed for each intervention to enable
a consistent review of each intervention’s reported compo-
nents online supplemental file 2.

RESULTS

The initial search retrieved 7524 studies. Title and
abstract screening were conducted using the review inclu-
sion and exclusion criteria and this number was reduced
to 77 full-text articles. Following the full-text review, 27
research papers were included; 25 original studies and 2
studies with more than one relevant publication for inclu-
sion.” *® See figure 1 for the PRISMA flow diagram. A
summary of the included studies can be seen in table 1.

Study design, participant characteristics and inclusion/
exclusion criteria

A range of different study designs were used: single-centre
pilot randomised controlled trials (RCTs),"*” pilot non-
randomised studies,48 4 feasibility studies,50 5 mixed
methods,” pragmatic cluster randomised trial,”® proof-
of-concept validation study,” prospective cohort trials” **
and multicentre RCTs.”” %

The number of participants in the studies ranged from
8* to 6024 in the Comprehensive Post-Acute Stroke
Services (COMPASS) study.” The total number of partic-
ipants in the included studies is 12525. Three large
recent studies contributed 10 271 to this total.”® > *® The
included studies were all conducted in middle-income
to high-income countries: Israel (2), the USA (4), Hong
Kong (1), New Zealand (2), Japan (1), Canada (3), the
UK (2), Norway (2), Denmark (1), Austria (1), Germany
(1), Sweden (1), Switzerland (1), Italy (1), The Nether-
lands (2).

A number of studies did not specifically mention minor
stroke, but on examining the participant characteristics
it was clear that the included population experienced
minor strokes (discharge modified Rankin Score (mRS)
<2). In some studies, the aetiology of the stroke deter-
mined inclusion, for example, the presence of modifi-
able cardiovascular risk factors™ > or non-cardioembolic
strokes.”” In other studies, haemorrhagic strokes were
excluded.”” ®' # ¥ In the cardiac rehabilitation inter-
ventions, those with unstable cardiac conditions were
excluded.* % Cognitive impairment was an exclusion
criteria for many of the studies, although the specific
measure used was not always explicitly stated and the cut-
off points varied.”” * ® Some studies excluded people
with ‘dementia’** ' % and others specified ‘significant/
severe dementia’> * as an exclusion criteria.

Minor stroke definitions

The terminology used and definitions provided for minor
stroke varied considerably: they included minor ischaemic
stroke, TIA, minor stroke, non-disabling stroke, stroke,
mild stroke, mild non-disabling stroke, first ever stroke
and stroke with minor residual deficits. Where definitions
were provided for the participant population, there was
no universally agreed definition. Operational definitions
included discharge mRS (<2, <2, <3), admission NIHSS
and discharge Barthel Index score.

Intervention details

There were 25 different follow-up interventions, details of
each are captured in the TIDieR checklist. The rationale
provided for the specific interventions delivered could be
divided into two main groups: (i) education and exercise
interventions that focused on secondary prevention and
managing increased risk of further stroke and (ii) educa-
tion and support interventions that touched on hidden
impairments and other impacts of stroke. The outlier,
e-health solution for home patient telemonitoring,
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Figure 1

developed in response to the COVID-19 pandemic,
focused on early discharge from the acute setting.*

The interventions were delivered by a range of profes-
sionals including specialist stroke nurses, cardiac reha-
bilitation staff, physiotherapists, occupational therapists,
stroke physicians and neurologists. A handful of studies
described an interdisciplinary and holistic approach from
initial assessment with personalised care plans being
developed and referrals made onto appropriate special-
ists as needed.” *% Delivery was usually in an outpatient
clinic setting, although three studies involved visiting
participants in their own homes.®' ** %

Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram.

Some interventions required specialist training for
delivery.”” % % Ten interventions were group-based,
eight involved cardiac rehabilitation groups and the
other two focused exclusively on education, goal setting,
self-management and behaviour change.'” * Four inter-
ventions were delivered by telephone only,” 510 one by
SMS* and one a combination of virtual monitoring and
telephone.” The commencement of the intervention
ranged from 2days™ to 3 months postdischarge.’

The duration, intensity and dose of the intervention
was also variable. This ranged from fairly intensive exer-
cise and education programmes running more than once
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weekly for 6-24 weeks poststroke” > 57% to less intensive

interventions such as a one-off comprehensive multidis-
ciplinary follow-up clinic.”® Telephone support ranged
from follow-up at 2 and 6weeks only” to 12 follow-up
calls over a 6-month period.” The longest total interven-
tion duration was a multicomponent support programme
incorporating motivational interviewing, this involved
eight face-to-face appointments and continued up to 24
months poststroke.” Brief interventions included 15 min
motivational interviewing sessions by an experienced
nurse practitioner at 4, 8 and 12 weeks*' and daily mobile
phone messages for 3months.”” The e-health interven-
tion provided constant monitoring for 14 days.*’

Most of the interventions required low-tech and low-
cost materials such as home-exercise booklets, printed
care plans, educational materials, physical activity diaries
and pedometers. However, one study provided partici-
pants with stationary bicycles for use at home® and the
e-health solution required a tablet plus portable devices
for vital signs monitoring and a panic button. Online
information resources were used as an adjunct to provide
education in the STROKECARD study.”

Intervention components not routinely described
included family involvement, liaison with primary
care, education and support for hidden impair-
ments and onward referrals to appropriate special-
ists. Eleven of the studies mentioned supporting
self-management,*! 75355 565860626670 6 spyudy included
carers in its outcome measures” and no fidelity testing was
described. All intervention components are presented in
online supplemental file 3.

Economic analysis or comment on the economic
context was seldom mentioned. Two studies considered
the economic context in terms of reimbursement for
intervention delivery.”! ®* A comprehensive postacute
stroke transitional care management programme, using
no additional personnel resources,” found their inter-
vention was not easily implemented into real-world clin-
ical practice. Another study looked at hospital admission
costs at 3.5 years after the programme.” Fu et al esti-
mated and reported on the direct cost of delivering their
intervention.*

Behavioural or psychological theories

Four different psychological theories were described
in five studies to underpin the intervention develop-
ment and delivery. They were (i) health belief model
for behaviour Change,59 (ii) transtheoretical model of
Chamge,60 7 (iii) self-determination theory66 and (iv)
social cognitive theory.”” Motivational interviewing as a
technique to support behavioural change was mentioned
in six studies,*! 2606270

Outcomes

The large range of different outcome measures used are
presented in table 2. The WHO International Classifica-
tion of Functioning was used as a framework to structure
this table.”" The time point at which outcome measures

were recorded ranged from immediately postinterven-
tion”*'** to 3months™ ™ and 12 months after the inter-
vention.” ™ % % Tywo studies looked at recurrent rate of
vascular events and this was measured after 3years.*”*® An
education and exercise lifestyle intervention delivered
over 24 weeks, measured recurrent vascular events at 2.9
years.””)

DISCUSSION
This scoping review reveals a growing number of studies
focusing on follow-up care after stroke and alongside this,
large-scale initiatives such as the NHS Long-Term Plan*
and Stroke Action Plan for Europe® support the impor-
tance of improving life after stroke. The variations in
intervention content and delivery, however, highlight the
different targets for the intervention and the many unan-
swered questions that exist. There are clear challenges
inherent in developing an intervention that is sufficiently
personalised to meet the varying needs of this hetero-
geneous population. This complexity is further exacer-
bated because these interventions are delivered at a time
of transition when care is being handed from secondary
to primary care. These interventions are complex and
multicomponent and therefore this discussion will use
the updated framework for the development and eval-
uation of complex interventions to further explore the
ﬁndings.72

Firstly, stakeholder involvement is key: meaningful
engagement with both those receiving the service and
those delivering it is crucial. Without this the interven-
tion is unlikely to meet service user needs and unlikely
to achieve meaningful changes to policy and practice.
The unmet needs of people after minor stroke have been
described but less has been published on their percep-
tions of follow-up programmes such as those included in
this review. One mixed methods feasibility study included
a description of participant feedback.”® Engaging with
the workforce delivering these interventions is also crit-
ical given clinical pressures and resource implications.
Collaboration with other professionals within the multi-
disciplinary team as well as developing nursing and other
advanced practitioner roles could support implemen-
tation of holistic follow-up interventions. This review
provided a few examples of information being shared
between secondary and primary care™ * % but despite the
importance of this transition of care there was almost no
description of true collaboration between services.

Secondly, identifying the multiple uncertainties that
exist helps to frame the research question and research
perspective. The lack of a universally agreed definition
for minor stroke continues to create challenges at the
bench and the bedside. From a research perspective,
inclusion criteria remain variable in minor stroke studies,
and in studies targeting all people after stroke, partic-
ipants are in some instances largely minor stroke.* *¢%°
From the perspective of the person with minor stroke,
eligibility for and access to ongoing services depend on
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local interpretations of minor stroke. There is also uncer-
tainty regarding what the key components of the interven-
tion should be; secondary prevention and education are
currently prioritised over the hidden impacts experienced
and adjustment to life after stroke. Nine of the papers
listed in online supplemental file 3 referred to hidden
impacts*® ® % but input varied from a 1 hour lecture on
psychological coping strategies,” to screening and onward
referrals to psychology and relevant community thera-
pies.”? 7% %% Accessing psychological support after stroke
is 2 number one research priority’ and yet psychology
involvement and onward referrals were lacking in many
of the interventions reviewed. Cognitive impairment after
minor stroke is widely reported'*™” " and yet only one
intervention, delivered by an occupational therapist and
neuropsychologist, had poststroke cognition as its focus.*®
Exclusion of participants with cognitive impairment limits
the generalisability of findings to real-life settings. Mental
and physical fatigue after stroke received limited attention
in the follow-up interventions reviewed and yet fatigue
can significantly impact quality of life, return to work and
social roles.” ™ 7® There was also no specific mention of
return to work which is surprising given the impact this
has on the person with stroke, their family and the associ-
ated societal economic impact.

A further two core elements described in the complex
intervention development framework are developing
and refining programme theory and, alongside this,
refining the intervention. These elements are based
on using evidence and theory to clarify the key compo-
nents of an intervention, how they work together and
the conditions needed to support them. Although four
psychological theories were mentioned, none reported
on their mechanism of action or the specific behavioural
change techniques that were being targeted.’® % 62 % 70
Motivational interviewing was used, mostly in connection
with secondary prevention and behaviour change*' > % %2
rather than as a strategy to support navigating life after
a minor stroke. None of the studies reviewed provided
explanation of a programme theory and the proposed
mechanisms of action.

The final two core elements are the context in which
the intervention is being developed and economic consid-
erations. A person’s social context can potentially thwart
or enhance their recovery and adjustment to life after
stroke. Despite this, there was little description of family
or carer involvement in the interventions. Given the inte-
gral role of family in recovery and adjustment to life after
stroke, this is an important component of any interven-
tion. Consideration of the sociopolitical and economic
context was limited in the interventions reviewed. Lever-
aging existing services such as cardiac rehabilitation
services for those with vascular risk factors represents one
approach to this issue. Health economic evaluations are
crucial if research is hoping to influence policy change
and clinical practice.

Finally, the remit of a scoping review is not to comment
on efficacy of interventions, but our methodology

enabled exploration of the intervention components
used and those missing. The new NIHR/MRC guidance
for complex intervention framework” could support
future intervention development, implementation and
review. It is ideally placed to accommodate the complex-
ities of the heterogenous stroke population, their varied
contexts, the complexity and range of their needs and the
real health inequalities faced by people with stroke.

There are a number of implications for clinical prac-
tice from this review. There needs to be enhanced
focus on family involvement in follow-up interventions.
Clinicians targeting behavioural change need to under-
stand the underpinning theory and have training in the
behavioural change techniques they are using in practice.
Clinicians and service providers need to consider what
training and skill sets are required to provide holistic
follow-up. A focus on improving communication between
secondary and primary care is crucial as both are critical
in risk reduction and early adjustment to life after minor
stroke.

Alimitation of this scoping review relates to the inconsis-
tent terminology and definitions used for ‘minor stroke’.
We attempted to be as thorough as possible in the search
terms we used but it is possible that our search strategy
could have inadvertently resulted in some relevant
studies being missed.”””” Studies included were based on
authors’ local definitions of TIA and minor stroke, which
could lead to inconsistencies in the included studies. The
search terms used aimed to focus the search on follow-up
provided to people after minor stroke but in so doing
we may have compromised the breadth of the search by
missing relevant studies targeted at all people with stroke.
The focus on postdischarge interventions also meant
that interventions commenced in the acute setting and
continued in the community were not eligible.*” Another
limitation was that we only included studies printed in
English. We did not identify any grey literature that met
our inclusion criteria but have referred to relevant policy
relating to the review question.

Future studies in this area may benefit from utilisation
of the new NIHR and MRC Framework for Complex
Intervention”® development. This would assist in accom-
modating the multicomponent nature of the interven-
tions, the diverse characteristics of the recipients and
the contexts in which they are implemented. Inclusion
criteria for future interventions need to be pragmatic and
inclusive and reflect the real-life stroke population. Inter-
ventions would be enhanced by the use of appropriate
theory that aims to support self-management, behaviour
change and adaptation to life after stroke.

CONCLUSION

This review has revealed that follow-up care for people
after minor stroke tends to focus largely on secondary
prevention and less on the hidden impairments and
adjustment to life after stroke. There is scope to develop
more personalised and holistic follow-up interventions
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that are underpinned by theory and focus on bringing
together disparate systems. Consultation with stake-
holders is crucial to understand the context of both
service users and service providers and consideration
of the wider determinants of health will be essential in
service redesign. Encouragingly, UK policy and practice
is increasingly focusing on improving long-term care for
people after stroke and on working in integrated ways
across the care pathway. The development of new inter-
ventions, pathways and programmes need to be under-
pinned by the Stroke Association’s vision that people have
fewer strokes and that those who are affected by stroke
are supported to get the help they need to ‘live the best
life they can’.
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