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Abstract

Objective: To report the design and development of a complex intervention to monitor and support
self-management of post-stroke psychological changes.

Design: The Medical Research Council framework for complex intervention research guided develop-
ment work, which included a literature review, semi-structured interviews with stroke survivors (n=

26) and family members (n=11), a Delphi survey with healthcare professionals and researchers (n=
42), and workshops with stroke survivors (n=4), family members (n=3), and healthcare professionals
(n=15).

Setting: Stroke community care.

Participants: Stroke survivors, family members, healthcare professionals and researchers.
Intervention: The Enhanced Reviews of Psychological Changes after stroke (ENRICH) programme is a
brief intervention deliverable within the UK matched care model of post-stroke psychological support. It
supports stroke survivors with mild to moderate cognitive changes, low mood, anxiety and fatigue by
monitoring symptoms, providing personalised psychoeducation, and supporting self-management through
three brief reviews at |, 3, and 6 months. Those with more severe or persistent psychological changes are
referred through local care pathways for specialist psychological input.

Main measures: The intervention is reported using the TIDieR checklist.

Results: The logic model and programme theory suggest benefits for psychological wellbeing and quality
of life, with stakeholder input likely to enhance acceptability and feasibility.
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Conclusions: ENRICH has the potential to address gaps in UK post-stroke care for those with mild to
moderate changes affecting cognition, mood, anxiety and fatigue when delivered within the matched care
model. Feasibility testing is underway with future clinical effectiveness testing is planned.
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Introduction

Both the National Stroke Service Model and
Integrated Community Stroke Service Model have
highlighted the need to improve post-stroke psycho-
logical care in the UK.'* Similarly, a recent James
Lind Alliance priority-setting exercise identified
post-stroke mental health, emotional problems and
cognition as the top research priorities for improving
stroke outcomes.>* This emphasis on supporting
post-stroke psychological changes reflects their
high prevalence,””’ substantial impact on activities
of daily living and quality of life,*'* and signifi-
cance to stroke survivors who consistently identify
psychological changes as their most important
unmet care need.'' ™3

Current UK clinical guidelines recommend a
matched care model comprising three levels for sup-
porting post-stroke psychological changes with the
type and intensity of care tailored to individuals’ needs,
preferences and circumstances.'*'® Level 1 care for
mild, transient post-stroke psychological changes
includes routine assessment of cognition and mood,
with possible brief interventions (e.g., motivational
interviewing, compensatory strategies).'*'® Level 2
for moderate psychological difficulties should involve
brief protocolised psychological interventions (e.g.,
behavioural activation, cognitive behavioural ther-
apy)."*'¢ Level 3 for severe or persistent psychological
difficulties includes tailored psychological interven-
tions from specialist clinicians (e.g., clinical psycholo-
gists, clinical neuropsychologists, speech and language
therapists).

However, provision of post-stroke psychological
care falls well below guideline standards because of
complex, systemic barriers. First, the stroke care

pathway is fragmented and geographically hetero-
geneous with very limited specialist clinicians avail-
able. While Integrated Stroke Delivery Networks
(ISDNs) aim to address fragmentation and hetero-
geneity,' there is an ongoing need to increase the
psychological workforce within these networks
given the guideline standards for timely access to
post-stroke psychological support.'”'®  Second,
there is limited high-quality evidence to support
the effectiveness of interventions for post-stroke
cognitive changes,'®® which creates uncertainty
among clinicians and limits allocation of clinical
resources to this important area.

The Enhanced Reviews of Psychological
Changes after stroke (ENRICH) research pro-
gramme was established to develop and evaluate a
complex intervention for mild to moderate post-
stroke psychological changes in cognition, mood,
anxiety, and fatigue in line with guidelines. The pro-
gramme is guided by the Medical Research Council
(MRC) framework for complex intervention
research, which comprises four iterative stages:
intervention development, feasibility testing, evalu-
ation, and implementation.** This paper summarises
the development of the ENRICH intervention. First,
the development process is reported in accordance
with MRC recommendations.>***> The resulting
intervention is then described using the Template
for Intervention Description and Replication
(TIDieR) checklist.?

Methods

Three iterative research activities were conducted to
develop the ENRICH intervention: establishing the
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! Initial development work I
1 Review policy documents, clinical guidelines, and empirical I
| evidence to inform preliminary logic model and programme theory 1

Modified Delphi survey
Establish consensus among expert healthcare professionals
and researchers on specific elements of intervention design

A A

Semi-structured interviews
Investigate stroke survivor and family member perspectives on
specific elements of intervention

Scoping review
Investigate stroke survivor and family member perspectives on
specific elements of intervention

v

Psychoeducation resource development
Develop materials for providing psychological intervention with
stroke survivors, family members, and healthcare professionals

Quasi-systematic revision

|
I Synthesise findings from above studies to inform revisions to |
| theintervention design, logic model, and programme theory |

Feasibility and acceptability study
Formally investigate the feasibility and acceptability of both the
ENRICH intervention and a potential large-scale future RCT

Figure 1. Flow diagram summarising the research activities conducted to develop the ENRICH intervention. Dark
blue boxes denote activities that prioritised stakeholder involvement. Light blue boxes indicate activities conducted by
the research team with post hoc consultative input from stakeholders to finalise the results on conclusions.

evidence base, identifying relevant theory, and mod-
elling process and outcomes.’**> These are sum-
marised in Figure 1 with full details reported below.

Establishing the Evidence

Intervention development began with a targeted
review of key policy documents, clinical guide-
lines and published evidence. Clinical guidelines
were used to identify the minimum requirements
for a post-stroke psychological intervention for
people with mild to moderate changes that would

be aligned with recommended standards,'*'> while

policy documents clarified the clinical context of
delivery."*?” Peer-reviewed empirical evidence
informed more specific design decisions (e.g.,
screening measures,”® ' additional intervention
components,'®2%3%33 feasibility and effectiveness
of previous interventions targeting mild post-
stroke psychological changes®*>?). A targeted
review was undertaken because the breadth of
questions addressed at this stage was not suited
to a systematic review of a single research
question.
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Identifying Theory

While multiple theoretical perspectives informed
intervention development, the Y-shaped process
model of neuropsychological rehabilitation was
the primary influence.*® Grounded in principles of
cognitive behavioural therapy, the model proposes
positive adjustment after stroke reflects both func-
tional recovery and/or adaptation to ongoing diffi-
culties. The model informed the intervention and
programme theory by identifying potential mechan-
isms of change and likely outcomes.

Prioritising Stakeholder Input

Stakeholder involvement was prioritised given evi-
dence it improves intervention quality, relevance,
and uptake*'~** and in line with MRC recommenda-
tions.***> Following initial review of policy docu-
ments, clinical guidelines, and published evidence,
remaining uncertainties were translated into
research objectives addressed through five linked
empirical studies. Full details of their methods, sam-
ples, and findings have been published -else-
where. ™ Briefly, these studies included a
modified Delphi survey of healthcare professionals
(n=232) and stroke researchers (n = 10),*® a scoping
review,*® semi-structured interviews with stroke
survivors (n=26) and family members (n=
11),**7 and workshops involving stroke survivors
(n=4), family members (n = 3), and healthcare pro-
fessionals (n=35). Stroke survivors had diverse
neuropsychological profiles (e.g., aphasia, visuo-
spatial neglect, memory difficulties, low mood, anx-
iety and fatigue) and healthcare professionals
represented various disciplines (e.g., medicine, clin-
ical psychology, nursing, occupational therapy and
speech and language therapy).

Modelling Processes and Outcomes

A preliminary logic model, programme theory, and
intervention were developed prior to commencing
the above research activities. The logic model at
this stage provided a basic outline of the problem,
intervention, and outcome given recommendations
to use simple models early in complex intervention

development to avoid obfuscating key principles, as
this could constrain later development.*’

The model, programme theory, and intervention
were iteratively refined throughout the five empir-
ical studies, then formally revised following their
completion using a quasi-systematic approach.’®!
This involved translating key findings into discrete
evidence statements, which informed candidate
intervention requirements (evidence-based, concrete
and actionable features). These requirements were
assessed against three criteria: relevance to target
outcomes, feasibility of implementation in the pro-
ject scope, and feasibility of implementation in clin-
ical practice. Requirements meeting all three criteria
were retained, while those meeting one or two were
adapted or rejected.

This process resulted in a set of intervention
requirements that informed the final intervention,
logic model and programme theory. These were
reviewed by the Patient and Public Involvement
(PPI) group, which included five stroke survivors
and three family members, and the study advisory
group. Final revisions were made based on feed-
back, and readiness for feasibility and acceptability
testing was agreed at this stage.

Results

The final ENRICH intervention (Figure 2) is
reported below using the TiDier checklist and
summarised in Table 1. Figure 3 illustrates the logic
model.

Name. Enhanced Reviews of Psychological
Changes after stroke (ENRICH).

Why. The ENRICH intervention was developed to
support mild to moderate post-stroke psychological
changes (cognitive impairment, low mood, anxiety
and fatigue), which are highly prevalent’”’ and
impactful®'* but under supported within the UK
stroke care pathway at present.''™'*% Designed
for delivery within a matched care model, it aims
to improve consistency of care nationally and con-
tinuity of care for individual stroke survivors. Its
delivery by allied health professionals offers a
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ENRICH: Enhanced Reviews of Psychological Changes after stroke
£ What? How?
] Review 1 .
= « Cognitive screen: OCS + Evidence-based information
- * Mood screen: PHQ-9 » Tailored psychoeducation
* Anxiety screen: GAD-7 * Person-centred and
& « Fatigue screen: FSS compassionate
"g Review 2 « Subjective cognition : CLCE-24 » Accessible delivery and
= » Psychoeducation: Results, strengths language
<D and challenges, self-management + Promoting hope for positive
strategies, signposting adjustment
[7) .
£ * Onwards referral (e.g., specialist
S Review 3 neuropsychology services, memory Funded by
= services, mental health service) NIHR National Institute for
© Health and Care Research

Figure 2. Summary of ENRICH intervention.

pragmatic approach for supporting those with mild
to moderate psychological changes given clinical
psychologists and neuropsychologists are currently
a scarce commodity within stroke services with an
urgent need for additional provision.'’

The focus on screening, tailored psychoeducation
and supported self-management aims to support stroke
survivors to understand and develop skills to manage
and minimise the impact of mild to moderate psycho-
logical changes on activities of daily living and other
domains of rehabilitation. Monitoring across three
timepoints ensures those with persistent and highly
impactful psychological needs are identified and
receive timely referral for more specialist input.

What. ENRICH comprises three reviews of cogni-
tion, mood, anxiety and fatigue with stroke survi-
vors and a family member/friend if preferred at
one-, three-, and six-months post-stroke. Each
review includes screening with validated tools that
meet recommended standards,'**'>* tailored psy-
choeducation and supported self-management using
a semi-structured workbook co-developed with sta-
keholders, and signposting or referral.

Screening measures were selected by stake-
holders from a range of alternatives based on

acceptability and feasibility. The screening tools
are: Checklist for Cognitive and Emotional
Consequences following stroke (CLCE-24),>*
Oxford Cognitive Screen (OCS),*® Patient Health
Questionnaire (PHQ-9)>°> Generalised Anxiety
Disorder Questionnaire (GAD-7)°° and Fatigue
Severity Scale (FSS).>” Any risk concerns identified
during screening are escalated in accordance with
local clinical protocols with supervision, ideally
from clinical psychologists and neuropsychologists,
to support decision-making.

The semi-structured workbook for providing per-
sonalised psychoeducation and supported self-
management was developed with input from stroke
survivors with diverse neuropsychological profiles
(e.g., aphasia, memory difficulties, low mood), fam-
ily members, and healthcare professionals from vari-
ous disciplines (e.g., occupational therapy, clinical
psychology, speech and language therapy).
Development methods and participant demographics
are fully detailed in the Supplementary Materials.
Stroke survivors receive a hard copy of the workbook
at the first review and retain it for future reference and
reviews, with replacements provided if required. The
workbook includes an overview of post-stroke psy-
chological changes, structured records of functioning
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Table I. Summary of the ENRICH intervention.

TIDieR category

Intervention description

Name
Why

What

Who provides

How

Where

When and how
much

Tailoring
Modifications

How well

Enhanced Reviews of Psychological Changes after stroke (ENRICH)

Brief intervention for mild to moderate changes in cognition, mood, anxiety, and fatigue after
stroke.

Screening supports identification and timely onwards referral for psychological changes
requiring different levels of support within the matched care model.

Personalised psychoeducation and compensatory strategies support self-management of and
positive psychological adjustment to post-stroke psychological changes.

Three brief reviews of psychological changes at one, three, and six-months after stroke.
Screening with standardised measures: CLCE-24, OCS, PHQ-9, GAD-7, FSS.

Personalised psychoeducation and self-management support with a co-developed
semi-structured workbook.

Risk management and referral in accordance with local service protocols.

ISDNs provide the intervention as part of the matched psychological care provision alongside
existing psychological support available.

Trained non-psychology allied health professionals deliver reviews with clinical supervision
and clinical psychology oversight.

Screening, risk management, and referral follow standardised and local protocols.
Psychoeducation and supported self-management use a semi-structured approach to deliver
core and personally relevant content.

The intervention takes a person-centred approach.

Reviews are conducted at home with stroke survivors to support holistic assessment and
promote accessibility.

Three reviews are delivered at one, three, and six-months post-stroke reflecting stakeholder
preferences for sustained rather than single contact input.

Each review lasts approximately one-hour inclusive of breaks.

Reviews provide both core information on post-stroke psychological changes, and tailored
personally relevant feedback (strengths and challenges) and self-management strategies.
Intervention modifications will be made following feasibility and acceptability testing, which is
currently underway across three UK stroke care pathways.

Adherence is supported by ongoing clinical supervision.

The current feasibility study will assess fidelity using structured checklists and audio
recordings from a subset of reviews.

for cognition, mood, anxiety, and fatigue (including
strengths and challenges) to support monitoring and
trajectory mapping, tailored self-management strat-
egies, and signposting to community services and
resources. Sample pages are provided in
Supplementary Materials with plans to make the
full workbook openly available on completion of
evaluation research.

Who Provides. ENRICH is provided by non-
psychology allied health professionals with clinical
supervision following training. In the current feasi-
bility study, there is a four-hour interactive

in-person training session led by the study team
and a stroke survivor. Training combines didactic
teaching with practical skill development, including
scoring and interpretation of screening measures,
use of the workbook, and delivery of tailored psy-
choeducation. Ongoing clinical supervision is pro-
vided within existing service structures, with
recommendations for oversight by a qualified clin-
ical psychologist. Within the feasibility study, add-
itional research supervision is provided by the
study team.

At a service level, ENRICH should ideally be
delivered by clinicians within ISDNs. As these
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Screening for psychological

Inputs changes

Improved awareness of
psychological changes

Proximal Outcomes

Increased feelings of support

Individual
Level
Distal
Outcomes
System Reduced demand on
Level primary care services

ENRICH: Enhanced Reviews of Psychological Changes after stroke

Reduced feelings of abandonment

Improved psychological wellbeing (mood and anxiety)

Onwards referral for complex
and persistent changes

Psychoeducation about
psychological changes

Improved self-management of
psychological changes

Reduced feelings of

Reduced impact of psychological o Sy ——

changes on activities of daily living

Reduced uncertainty

Improved quality of life

More appropriate referrals for specialist services

Reduced need for specialist support

Figure 3. Logic model summarising ENRICH intervention components, mechanisms of change, and expected

outcomes.

networks have not been widely and consistently
established, the intervention is being delivered
across heterogenous care pathways within the cur-
rent feasibility study. There will be an evaluation
of feasibility to deliver the intervention across mul-
tiple services.”®

How. The intervention is underpinned by a person-
centred approach that prioritises consistent delivery
of accessible, compassionate care. While standar-
dised protocols for screening measures and local
protocols for risk management and referral are
used to ensure consistency and quality, psychoedu-
cation involves delivery of core content alongside
tailored feedback (strengths and challenges) and
personally relevant self-management strategies to
promote person-centred compassionate care.

Where. Reviews are conducted in person at home to
support a holistic assessment of psychological well-
being and functioning, and to promote accessibility.

When and how much. Each review lasts approxi-
mately 1-hour with allowance for breaks, which

was found to be acceptable during pilot work.
Three reviews are delivered as stakeholders consist-
ently expressed a preference for sustained rather
than single contact input.

Tailoring. The intervention prioritises delivery of
standardised components in line with protocols
(screening measures, risk management and referral)
and delivery of basic information about post-stroke
psychological changes and recovery to all stroke
survivors. More tailored information about indivi-
duals’ strengths and challenges, and personally rele-
vant strategies to manage these changes are then
identified. Clinical and research supervision will
support joint prioritisation of standardisation and
tailoring.

Maodifications. Feasibility and acceptability testing is
underway across three UK stroke care pathways
(April 2025 and October 2026). Further intervention
modifications will be informed by quantitative and
qualitative data on acceptability and feasibility
(intervention uptake, completion, delivery compe-
tence, and fidelity). Modifications will be agreed
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in consultation with the PPI panel and study advis-
ory committee. Findings will inform a planned mul-
tisite cluster randomised controlled trial of clinical
and cost effectiveness. Full details of the feasibility
study methods are reported elsewhere.”®>’

How Well

Ongoing supervision will support adherence to the
intervention protocol. Formal assessment of fidelity
is conducted within the feasibility study through
evaluation of structured checklists completed by
healthcare professionals after each ENRICH review,
and audio recordings of a subset of ENRICH
reviews where optional participant consent was
provided.

Discussion

This paper summarised the development of a com-
plex intervention for mild to moderate post-stroke
psychological changes (cognition, low mood, anx-
iety and fatigue) to be delivered within the UK
matched care model for psychological support.
The intervention addresses current gaps in post-
stroke psychological care identified within national
audits,**>® systematic reviews'' ™' and priority set-
ting exercises” by providing a framework for screen-
ing, monitoring, and supporting self-management of
psychological changes through delivery of three
brief reviews. Feasibility testing of both intervention
delivery and a future randomised controlled effect-
iveness trial is currently underway across three
UK stroke care pathways.’®>’

The intervention bears similarities to other post-
stroke psychological interventions that have been
subject to feasibility or clinical effectiveness testing,
while differing in several important respects. First,
while the StrokeCog intervention shares an
emphasis on psychological rehabilitation following
stroke, it is positioned at a different level within
the matched care model, targeting more severe psy-
chological difficulties through an intensive,
neuropsychologist-led group programme compris-
ing five weekly 2.5-h sessions.**** Second, the
Extended Stroke Rehabilitation Service
(EXTRAS) provided structured post-stroke reviews

of rehabilitation needs, advice, signposting, and
onward referral, but it targeted a broader range of
rehabilitation needs beyond psychological changes.
Although a randomised controlled effectiveness trial
of EXTRAS did not demonstrate improvements in
the primary outcome of extended activities of daily
living, secondary findings suggested the low-
intensity structured review — which bears some
resemblance to those offered within ENRICH —
may confer benefits for mood and anxiety.*®~°
Finally, the ECO-Stroke intervention involves a sin-
gle session focused on screening and self-
management support for cognitive, emotional, and
participation difficulties.*® While this approach is
arguably most similar to ENRICH, the current inter-
vention differs in its provision of ongoing input over
three reviews, which was consistently preferred over
a single contact by stakeholders during development
work. A recent feasibility study indicated
ECO-Stroke is feasible to deliver in routine prac-
tice,’’ though its evaluation within the Dutch health-
care system may limit the transferability of findings
to a UK setting.

A key strength of the ENRICH intervention is its
systematic development using the MRC complex
intervention research framework,>*?> which is
likely to enhance its feasibility, acceptability, and
future uptake in clinical stroke care contexts. A fur-
ther advantage of this work is the use of structured
reporting frameworks, including the TIDieR check-
list*® and MRC stages of intervention develop-
ment.>**>  Transparent reporting is widely
recognised as essential for enabling replication,
evaluation, and implementation across diverse con-
texts,>#¢17%3 yet systematic reviews suggest report-
ing quality for complex interventions remains
inconsistent.®*

Some limitations of the intervention develop-
ment work should be acknowledged. First, the
Y-shaped process model of neuropsychological
rehabilitation*” strongly informed the intervention
design and programme theory but was not applied
in a systematic manner, reflecting the broad chal-
lenge in complex intervention research that theory
is often loosely applied.®> Second, heterogeneity
of stroke care provision, including variation in ser-
vice structures, care pathways, and access to
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specialist expertise, meant aspects of the interven-
tion could not be uniformly specified (e.g., referral
criteria for more specialist psychological input at
Level 2 and Level 3, risk management and escal-
ation). The ongoing feasibility study will examine
how ENRICH interfaces with existing provisions,
protocols, and pathways across different service
configurations. Finally, stroke survivor participants
were drawn from an existing volunteer database
linked to two Oxfordshire services, which limits
the diversity of perspectives represented due to the
majority White British, highly educated demo-
graphic of the area. The ongoing feasibility study
aims to recruit a more diverse and much larger sam-
ple from three UK settings to provide additional
qualitative data on acceptability, which will be
incorporated in the ENRICH intervention before
planned trials to determine efficacy.

In conclusion, this paper provides a comprehen-
sive and transparent account of the development of
ENRICH, a complex intervention delivering post-
stroke psychological care through three reviews of
cognition, mood, anxiety, and fatigue to support
those with mild to moderate changes as part of the
recommended matched care model. This reporting
will support robust evaluation of feasibility and
effectiveness in ongoing and planned future research.

Clinical Messages

e The ENRICH intervention provides support
to stroke survivors with mild to moderate
changes affecting cognition, mood, anxiety
and fatigue, which are highly prevalent and
impactful but currently under supported
within the UK stroke care pathway.

e Clinical guidelines, policy documents and
existing empirical evidence were thoroughly
reviewed, and five additional empirical stud-
ies conducted, to develop an intervention that
is firmly grounded in evidence, theory, and
stakeholder preferences.

e Acceptability and feasibility of the ENRICH
intervention was enhanced by prioritising
involvement of stroke survivors, family
members, and healthcare professionals
throughout the development work.
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