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Predictors of Recovery, Effectiveness of Interventions, and Societal
Impact & Reintegration participated in a two-day research agenda-
setting meeting. The CATs expert panel refined research objectives
and identified constituent components of research and methodo-
logical developments required to address these research compo-
nents. The objectives and research components were grouped into
overarching themes (phase 2). The resultant list was then circulated
to more than 180 CATs members for review, revision, and approval.
Consensus on the final aphasia research agenda and roadmap was
reached by CATs executive committee (phase 3). The expert panel
identified five overarching research themes: (i) evidence-based
interventions for people with aphasia, (ii) effective interventions
to support those communicating with people with aphasia, (iii)
cross-linguistic assessment and core outcomes for aphasia research,
(iv) predictors of language recovery, and (v) clinical implementation
of research findings. Within these broad themes, 30 research objec-
tives and 91 individual aphasia research components were identi-
fied and sequentially ordered. This agenda builds on research
priorities identified by people with aphasia and their families, and
includes priorities of healthcare professionals and researchers, and
will support the rehabilitation and recovery of people with aphasia.
Our internationally relevant research agenda promotes rigor in
methodology, considers international applicability, synergistic
activities, and sharing of resources and expertise.

Introduction

Aphasia research benefits from a range of disciplinary perspectives including speech and
language therapy, neurolinguistics, neurology, sociology, epidemiology, and neuropsy-
chology (Gyorfi & Rebec-Nagy, 2015; Vallumrad et al., 2016). Historically, aphasia research
has often been discipline-, language- and country-specific, with limited interdisciplinary
involvement (Jensen, 2009), presence of language barriers (e.g., lack of adapted language
assessment tools: Fyndanis et al., 2017; lvanova & Hallowell, 2013), linguistic biases, e.g.,
English-focussed (Beveridge & Bak, 2011), and few cross-cultural considerations (Penn &
Armstrong, 2017), leading to variability in the quality and relevance of aphasia research
(Obler et al., 1995) and constraints on effective international collaborations (M.C. Brady et
al.,, 2014).

People affected by aphasia are diverse, reflecting a range of medical histories, recovery
patterns, access to treatment and support (Lazar & Antoniello, 2008) socio-economic
backgrounds and living contexts. The impact of aphasia is not bound by geography,
nor limited to the person with aphasia (Fotiadou et al., 2014); it also extends to spouses,
families, carers, support groups, employers, and society (Ellis et al., 2012; Grawburg et al.,
2014). With such a wide impact, aphasia research priorities may vary depending on the
stakeholder and geographical location (Shrubsole et al., 2017). An international approach
to aphasia research that considers not only the person with aphasia and their families, but
also the geographic, socioeconomic, and health care resource needs would progress the
field.

The Collaboration of Aphasia Trialists (CATs) was established with the aim of support-
ing and enhancing internationally coordinated aphasia research activities. Initially funded
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by the European Cooperation in Science and Technology (COST Action 151208, 2013-
2017) and more recently by the Tavistock Trust for Aphasia (2017-2024), CATs established
an international network of linguists, speech and language therapists, neurologists,
neuropsychologists, neurolinguistics, and other researchers, who, in partnership with
charity and stakeholder affiliates, seek to develop international aphasia research activities.

The aphasia research landscape is evolving, with opportunities to capitalise on use of
routinely collected data, standardise outcome measurements and promote international
knowledge exchange. Several high-quality research studies have investigated aspects of
aphasia interventions such as different therapy intensities (Breitenstein et al., 2017; Stahl
et al, 2018) and time points for intervention (Godecke et al.,, 2019). However, many
research questions remain in this field, including the speech and language therapy
interventions that work best, the best way to assess, diagnose, and manage depression
in people with aphasia, and the impact of aphasia on significant relationships for example,
with family and friends (Franklin et al., 2018).

Agreement and application of a shared aphasia research agenda would enable a co-
ordinated multidisciplinary international research response to tackle the most pressing
matters faced by people with aphasia and their families. Consideration of international
perspectives is essential to reflect the needs of a global aphasia population, enable an
exchange of ideas, techniques and knowledge, encourage the development of high-
quality studies and the generalisation of results. International coordination could also
minimise research waste by reducing the risk of duplication in research activities, promot-
ing shared use of resources and expertise, thereby ensuring that the highest quality of
aphasia research is taken forward in an efficient manner.

We sought to collate reported aphasia research priorities and existing research activities
to elucidate gaps in aphasia research and generate an international aphasia research
agenda and roadmap that reflects the perspectives of international stakeholders and
multidisciplinary researchers working within varying research infrastructures, and resources.

Method
Participants

Participants in Phase 1 of this activity were leads and deputy leads of CATs Working
Groups and experts in the field of aphasia. Phases 2 & 3 included more than 180 wider
CATs members. Consensus on the final list was established by the CATS Executive
Committee.

Design

We employed a 3-phase approach between September 2016 and January 2020 to develop
an international aphasia research agenda (Figure 1) including an exploration of literature,
a face-to-face meeting, and a final phase during which participants reviewed, adjusted,
and finalised the aphasia research agenda.
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Phase 1: Review of literature by CATs Executive Committee
Generation of list of priority aphasia research topics for discussion

NS

Phase 2: Face to Face Meeting

Literature search Review of existing activities

Refinement of priority aphasia research Identification of overarching research Identification of component research
topics themes questions for each priority research topic

Phase 3: Generation of an Aphasia Research Agenda

Round 2: Review of Aphasia Research
Agenda document by CATs members

Round 1: Review of Aphasia Research |

Agenda document by CATs members Integration of Comments

S

International Aphasia Research Agenda Document

Figure 1. Study overview

Phase 1

Existing research priorities were identified from literature searches, scoping reviews,
existing research networks, the James Lind Alliance Priority Setting Partnerships
(Franklin et al., 2018; Pollock et al., 2012), international clinical guideline documents,
Cochrane systematic reviews, and best practice statements. These reflected priorities
from stakeholders including stroke survivors, carers, health care professionals, charity
organisations, and professional bodies. These were cross-referenced with completed,
ongoing, and planned national and international projects. Research priorities were col-
lected electronically (September 2016), and then submitted for discussion at a face-to-
face meeting in phase 2.

Phase 2

In October 2016, our expert group (comprising two participants from each CATs
Working Group, the Research and Dissemination Officers, and additional experts
leading in the field of aphasia research) met in a two-day face-to-face workshop to
discuss and refine the priorities identified in phase 1, according to their collective
knowledge of existing and current research in the field. A list of research priorities was
reviewed by the participants. Those priorities that were, at the time of the meeting,
being investigated by ongoing work were set aside, as it was anticipated that those
priorities would either require refinement following reporting of the findings or would
be addressed within the active project. Participants then itemised the priorities that
remained unaddressed (Table 1). The remaining unanswered priorities were then
expanded to identify their constituent research components (Table 2) and described
in terms of areas of overlap (Figure 2). Research components were then arranged
sequentially in a research roadmap, with completion of each component advancing
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Table 1. Existing aphasia research priorities.

Research Group Priorities Focus
Aphasia United (Worrall, 2013) (1) Build capacity amongst consumer Global coordination of research and
organisations representation efforts.

(2) Build consensus about best practice
(3) Raise awareness

James Lind Alliance Priority (1) What are the best ways to help peo- The group aimed to identify research

Setting Partnership for Life ple recover from aphasia? priorities related to life after stroke,
After Stroke (Pollock et al,  (2) How can stroke survivors and their two priorities of which related to
2012) families be helped to cope with aphasia.

speech problems?

James Lind Alliance Priority (1) Which speech and language therapy  From the previously identified research
Setting Partnership for treatments work best for aphasia?  priorities related to life after stroke,
Aphasia (Franklin et al., (2)Speech and language therapy for stakeholders examined and -identified
2018) aphasia: how soon should it begin,  priorities specifically related to

how intensive should it be and aphasia.
how long should it continue to be
effective?

(3) What is the best way to assess, diag-
nose, and manage depression in
people with aphasia and to
understand the impact of aphasia
on significant relationships?

(4) Can trained volunteers and carers
impact on communication?

(5) Do communication aids and software
packages improve communication
in patients with aphasia?

(6) What are the best ways to manage
adverse feelings caused by a
communication difficulty?

(7) What is the best way to improve
understanding after stroke?

(8) What stimulation techniques are use-
ful for enhancing the engagement
of stroke patients with severe
cognition and communication
impairments?

(9) How can carers and others be helped
to communicate with someone
with aphasia?

(10)What is the best way to help people
with aphasia return to driving
after stroke?

knowledge and enabling further high-quality research to be developed (Figure 3). This
was then reviewed, discussed, and refined by the group. A final list of aphasia research
themes, objectives, and components was generated at the end of the face-to-face
meeting.

Phase 3

The draft list of aphasia research themes, objectives, and components was then circulated
via email amongst all CATs members (a pool of more than 180 members in April 2019) for
review, comment, addition, and refinement in two rounds, with comments from round 1
integrated into round 2. The final list of objectives and their constituent components was
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then reviewed again by the CATs members over email to confirm the final agenda items
(April-October 2019), and then approved by the CATs Executive Committee in January 2020.

Results
Phase 1: identification of existing aphasia research priorities

Thirty-four existing aphasia research priorities were identified from 226 unique uncertain-
ties related to life after stroke, generated by the James Lind Alliance priority setting
partnership work between stroke survivors, carers, and health care professionals
(Pollock et al., 2012); aphasia was named twice among the top ten research priorities
for life after stroke (Pollock et al., 2012) (Table 1). The 34 unanswered aphasia-related
priorities were further refined in priority setting partnership work resulting in generation
of the top 10 research uncertainties specifically related to aphasia following stroke
(Franklin et al., 2018) (Table 1).

Examination of the organisational landscape by our expert group highlighted some
planned and ongoing work within the James Lind Alliance and the Stroke Association (UK)
(The Stroke Association, 2021). Aphasia United has also called for best practice recom-
mendations for aphasia screening, diagnosis, intervention, and discharge (Simmons-
Mackie et al., 2017). At a national level, a comprehensive overview of 82 best practice
statements for aphasia rehabilitation was developed by the Australian Aphasia
Rehabilitation Pathway (Australian Aphasia Rehabilitation Pathway, 2019). Each of these
existing activities was presented at the face-to-face meeting of the CATs expert group to
inform discussion and refinement of the initial list of priorities.

Phase 2 & 3: face-to-face meeting & broader consensus
Participants

The CATs expert group meeting comprised 10 participants including speech and lan-
guage therapists, aphasia trialists, linguists, neuroscientists, and data managers. The
broader consensus group comprised more than 180 multidisciplinary participants across
the CATs network.

Overarching themes identified for inclusion in the aphasia research agenda

Following the 2-day meeting and broader consensus amongst the CATs members, and
finalisation by the executive committee, aphasia research objectives were identified,
discussed, and refined across the following five overarching themes (Table 2): (i) evidence-
based interventions for people with aphasia, (ii) effective interventions to support those
communicating with people with aphasia, (iii) cross-linguistic assessment and core out-
comes for aphasia research, (iv) predictors of recovery, and (v) clinical implementation of
research findings. Additional research methodology and infrastructural needs were also
discussed and themes were identified. Participants acknowledged the synergistic nature
of the identified research objectives and themes (Figure 2). These were arranged into a
roadmap to highlight the sequential nature of the research themes, objectives, and
components that need to be addressed before moving on to the next objective (Figure 3).
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Interventions
for people
communicating
with PWA

e.g. which interventions work
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e.g. international perspectives Implementation
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Figure 2. Relationships between research themes
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Figure 3. Research roadmap
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Theme 1: Evidence-based interventions for people with aphasia

Within theme 1, nine research objectives were identified relating to goal setting, treat-
ment design, the contribution of cognitive (executive) functions, asset-based approaches,
multilingual interventions, maintenance of therapy gains, access to non-speech therapy
interventions, optimisation of mental health and wellbeing in aphasia, and the effective-
ness of specific aphasia and language rehabilitation interventions. Within each of these
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research objectives, constituent research components broadly related to clinical and cost
effectiveness of various interventions, the essential effective components of care, the
impact of the order of treatment approaches on outcomes and best practices to optimise
management of mental health in people with aphasia; identification of unmet needs were
also acknowledged (Table 2).

Theme 2: effective interventions for those communicating with people with
aphasia

Within research theme 2, five research objectives were identified. These relate to addres-
sing the unmet needs of spouses/families of people with aphasia, the core elements and
effectiveness of communication partner training (CPT), treatment effectiveness across the
continuum of care, and the long-term maintenance of CPT. Associated research compo-
nents included investigation of spouse/family/carers’ unmet needs at different time
points following aphasia onset, elucidation of quality of life in this group, and investiga-
tion of the critical components, effectiveness, and long-term gains of CPT (Table 2). A
need to define the theoretical approach, the optimum regimen, and delivery model for
CPT was also identified.

Theme 3: cross-linguistic assessment and core outcomes for aphasia research

Research theme 3 comprised six research objectives including placing aphasia outcome
measures in the context of overall post-stroke impairment, optimising outcome assess-
ment and evaluation, the availability and use of multilingual tests (including cognition),
measurements of participation, activity, functional and linguistic outcomes. Specific
research components included the role of evaluators in the measurement of subjective
outcomes, how assessments can be adapted and optimised for international use, guide-
lines for reporting assessment properties, and strategies to improve responsiveness,
amongst others (Table 2).

With more than 6,000 different languages in regular use across the globe, compar-
ability of the research data and cross-linguistic investigations in aphasia that enhance
clinical practice in monolingual and multilingual contexts were highlighted as key prio-
rities. In addition, the need to quantify the minimal important change as well as the
minimal statistically reliable individual change scores of aphasia outcome measurement
instruments, provide training and certification to maximise validity and accuracy of
assessments, and blinded centralised adjudication of assessments were highlighted as
especially important for international, multi-site aphasia research studies, if the field is to
progress.

Theme 4: predictors of recovery

Research theme 4 comprised two specific research objectives related to neurobiologi-
cal and psychological predictors of recovery. Research components within these
objectives involved investigations of specific genetic, neurobiological, and imaging-
related markers of aphasia recovery. Additionally, research into interventions to sup-
port wellbeing in people with aphasia, their spouses, families, and carers was identified
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as an issue of great importance (Table 2), given the established link between commu-
nication and psychological well-being and social health in people with aphasia
(Thomas et al., 2013).

Theme 5: implementation

Within research theme 5, eight different research objectives and 16 different research
components were identified. Objectives included describing the worldwide impact and
costs of aphasia (related to items in theme 3), increasing awareness of aphasia, represen-
tation of people with aphasia, their spouses and families in research, the relationship
between aphasia and the availability and uptake of wider rehabilitation services, com-
municating with people with aphasia, use of technologies, multinational and multicultural
approaches, adherence to rehabilitation not specific to aphasia and the subsequent
outcomes. A need to examine aphasia service delivery models, and between-country
differences in service availability, was also highlighted (Table 2).

We further arranged the research components and topics into a sequential order to
indicate a roadmap to advance the field (Figure 3). This identified key components of
research (e.g., establishing the unmet needs of people with aphasia, spouses, and families)
that have to be addressed before appropriate treatments can be designed. Similarly,
optimisation of outcome assessments needs to take place before treatment efficacy can
be explored. All components should be underpinned within an environment where
international research methodology and infrastructure have been optimised including
the availability of psychometrically sound outcome measurement instruments for aphasia
across various languages.

Discussion

Our international expert group identified a total of 30 priority research objectives across
five broad themes, enumerating 91 individual research components. We expand the
previously reported top 10 aphasia research priorities (Franklin et al., 2018) by identifying
the individual components of each priority (the research components) that need to be
answered in order to address the area of need. This shared research agenda was agreed
upon and endorsed by more than 180 CATs members. In order to support future
collaborative and synergistic approaches to aphasia research we published this agenda
to promote shared collective effort which will benefit people with aphasia and their
families.

The identified research objectives aim not only to promote high-quality research but
also to inform current clinical practice. Many identified objectives also relate to a need for
compelling, data-driven arguments with which to support future funding applications.
Data on aphasia prevalence, incidence, severity, recovery trajectory, adequate treatment
methods, long-term service and support needs, impact, and resource use in relation to
other stroke-related impairments will place the need for aphasia research in context, and
strengthen grant applications.
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Theme 1: interventions for people with aphasia

Current knowledge gaps include the recovery of reading comprehension and writing
(where data are lacking (On behalf of The RELEASE Collaborators, 2021), the course of
spontaneous recovery in post-stroke aphasia, the most effective treatment approach(es),
and the relationship between participant subgroups (demographic features and charac-
teristics of aphasia) and optimum outcomes (On behalf of The RELEASE Collaborators,
2021). Goal-setting concepts are congruent with a move towards more patient-centred
care (Coulter, 2002). Further research is needed to demonstrate how collaborative goal
setting impacts on patients’ rehabilitation and outcomes (Rosewilliam et al., 2011), and to
develop aphasia-accessible approaches to goal setting (Brown et al., 2018). Interventions
to improve mental health and well-being for people with aphasia, including levels 1 and 2
stepped care interventions delivered by the multidisciplinary team are much needed
(Baker et al., 2018); related research has recently been published (Hilari et al., 2021).
Furthermore, long-term unmet needs following post-stroke aphasia need to be clarified
in order to build a more detailed roadmap to direct future research.

Theme 2: interventions to support those communicating with people with aphasia

Previous work has indicated that needs exist in relation to support, information, role
change, training, and day/respite care (Denman, 1998). Further work is needed to fully
clarify needs across the spectrum of aphasia chronicity and predictors of quality of life in
caregivers (Patricio et al., 2013). Interventions also need to be developed in response to
the evaluation of unmet needs. Furthermore, the clinical and cost effectiveness of CPT was
highlighted as a priority area. Systematic reviews report that more evidence is needed to
inform recommendations related to the impact of partner training on people with acute
aphasia, the impact of CPT on language impairment, psychosocial adjustment, or quality
of life for either the person with aphasia or the communication partner (M. Brady et al.,
2016; Simmons-Mackie et al., 2010).

Theme 3: cross-linguistic assessment and core outcomes for aphasia research

A core outcome set for aphasia has been previously recommended by the Research
Outcome Measurement in Aphasia (ROMA) group (Wallace et al.,, 2019) and suggestions
have been made for multilingual adaptations of assessment tools for international use
(Fyndanis et al., 2017). However, additional work is needed to establish how selected
outcome measures relate to conventional stroke disability and severity scales (with a
special focus on defining a “gold standard” for aphasia treatment success), and how
comparable such measures are across languages and cultures. This would contribute to
the body of evidence needed to establish the role of aphasia on stroke-related burden
and enable quantification of the impact of aphasia compared with non-language, stroke-
related impairments. Sound outcome measurement instruments in combination with
robust health economic measures for people with aphasia are essential in order to
provide funders and policy makers with information about the impact of aphasia relative
to other stroke-related impairments, and provide an accurate profile of the impact of
aphasia on quality of life in general. Though many aphasia-related outcome measurement
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instruments are available in English, few aphasia assessments are published in non-
English languages (On behalf of The RELEASE Collaborators, 2021). Thus, the importance
of developing and/or facilitating access to common, comprehensive, easy-to-use assess-
ment tools, and collecting international data using psychometrically sound measure-
ments across languages and cultures was highlighted. While some indications of
minimal important changes in certain outcome measures (such as for the SAQOL-39 g)
(Guo et al., 2017) exist, this as well as the smallest (statistically) detectable change score
are yet to be determined for the majority of outcome measures. The establishment of
such definitions would have an immediate impact on evaluation of interventions.

Theme 4: predictors of recovery

Previous studies (El Hachioui et al., 2013; On behalf of The RELEASE Collaborators, 2021)
have examined the impact of certain participant-related factors on recovery of specific
language domains such as overall language ability, auditory comprehension, and naming.
However, the neurobiological and cognitive predictors of recovery remain elusive. Future
work will need to involve collation and examination of large datasets, informed by
neuroimaging data (examining neuroimaging markers of aphasia severity and associa-
tions between lesion patterns on MRI and recovery potential), collation of data on
cognitive assessments and examination of additional biomarkers. The nature of genetic
variants affecting long-term clinical outcomes after aphasia onset is still largely unclear
(Kessler & Schunkert, 2019) and warrants further investigation: apolipoprotein E (APOE)
genotype and PRNP 129 codon status are associated with increased risk of primary
progressive aphasia. Polymorphisms within forkhead box P2 (FOXP2) gene are also
associated with language impairment (Premi et al., 2012). Thus, examination of the roles
of these genes on aphasia following stroke remains to be clarified.

Theme 5: implementation of research findings

International implementation of research findings requires a dedicated multinational,
multicultural component, whereby the applicability of research for increasingly ethnically
and linguistically diverse populations needs to be considered (Penn, 1993).
Representation of different ethnicities, cultures, and languages needs to be evident in
future research studies(Centeno et al., 2020), as well as in strategies to implement existing
research findings across contexts with differing health systems and resources.
Furthermore, the development, acceptability, and feasibility testing of new technology-
based interventions for use in clinical practice are needed (Des Roches & Kiran, 2017),
including making better use of new and emerging technologies in therapy. Although
awareness of aphasia is improving, basic knowledge on aphasia has not (Code, 2020; Hill
et al.,, 2019). Therefore, a need for improved communication about aphasia was also
highlighted, including the development of awareness in both the general population
and within healthcare professions.
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International research methodology and infrastructure

Further use of coordinated and cross-institutional research and knowledge-exchange
programmes would progress the field. Use of big data methods to aggregate aphasia
datasets is underway within the CATs Collaboration. Use of datasets for secondary analysis
in this manner would reduce research waste.

Our development of a shared interventional aphasia research agenda and roadmap
has several strengths. Our approach included literature searches for research and policy
documents, engagement with multidisciplinary aphasia researchers, the involvement of
clinical and research networks, remote and face-to-face discussions to identify, refine, and
agree main research objectives and components to include as part of a worldwide aphasia
research agenda. Our international approach sought involvement and review from over
180 members across 33 countries and included multidisciplinary members of CATs. We
also sought aphasia research objectives across a range of areas including assessments,
prognosis, predictors of recovery, interventions, societal impact, and reintegration; not
only considering gaps in research, but also the wider policy and infrastructure needs.
Members included those that are affiliated with wider organisations such as Aphasia
United, which is an umbrella organisation that represents voices of existing aphasia
organisations throughout the world, including a range of stakeholders. Our activities,
based on and expanding on priority research components related to post-stroke aphasia,
show that best-practice research should address problems of importance to the popula-
tions in question (Chalmers & Glasziou, 2009).

There are certain limitations to our activities; while we aimed for truly international
coverage, we were restricted by the lack of representation from African and many Asian
nations. Increasing the diversity of aphasia researchers participating in CATs is an
ongoing goal of the collaboration and will feed into future prioritisation initiatives.
Despite this limitation, our work could be the basis for future surveys that will include
nations and languages that are not currently represented in the network. While this
agenda-setting activity built on existing priorities from stroke survivors and carers
(phase 1), our development and refinement of research objectives and associated
research components (phases 2 & 3) did not directly involve people with aphasia,
family, or carers. Future work could further expand on our identified priorities to reflect
the diverse population of people with aphasia, families, and carers, exploring differ-
ences as well as commonalities between the specific priorities held by different coun-
tries and communities. Nevertheless, our international CATs aphasia research agenda
will support the development, conduct, and implementation of research activities
which address the priorities shared by people with aphasia, their families, and health-
care professionals.
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