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1. Contributors’ Roles and Responsibilities:

1.1 Project Management Team

Marian C. Brady, Chief Investigator

Responsibilities: Devise and design the study. Responsibility for overall project delivery: Contributing
to the statistical analysis plan; interpretation of data and analyses; drafting the manuscripts.
Nursing, Midwifery and Allied Health Professions Research Unit, Glasgow Caledonian University,
Cowcaddens Road, Glasgow, G4 OBA (corresponding author). Email: m.brady@gcu.ac.uk

Myzoon Ali, Project Manager

Responsibilities: Contributing to the statistical analysis plan; interpretation of data and analyses;
drafting the manuscripts.

Nursing, Midwifery and Allied Health Professions Research Unit, Glasgow Caledonian University,
Cowcaddens Road, Glasgow, G4 OBA.

Louise R. Williams, Research Fellow

Responsibilities: Contributing to the statistical analysis plan; data management, overseeing data
collation, storage, backup, archiving and sharing, interpretation of data and analyses; drafting the
manuscripts.

Nursing, Midwifery and Allied Health Professions Research Unit, Glasgow Caledonian University,
Cowcaddens Road, Glasgow, G4 0BA.

Kathryn VandenBerg, Data Co-Ordinator

Responsibilities: Data management including data collation, storage, backup, archiving, ethical
permissions and data sharing, co-ordination of collaboration.

Nursing, Midwifery and Allied Health Professions Research Unit, Glasgow Caledonian University,
Cowcaddens Road, Glasgow, G4 OBA.

Andrew Elders, Statistician

Responsibilities: Preparing the statistical analysis plan, data extraction plan, interpretation of data
and analyses; drafting the manuscripts.

Nursing, Midwifery and Allied Health Professions Research Unit, Glasgow Caledonian University,
Cowcaddens Road, Glasgow, G4 OBA.

Jon Godwin, Senior Statistician,

Responsibilities: Preparing the statistical analysis plan; data extraction plan, interpretation of data
and analyses; drafting the manuscripts.

Institute for applied Health Research, Glasgow Caledonian University, Cowcaddens Road, Glasgow,
G4 0BA.
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Dr Myzoon Ali (as listed in the Project Management Team)
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Professor Evy G Visch-Brink
Department of Neurology, Erasmus University Rotterdam, Netherlands.

Dr Ann Charlotte Laska,
Department of Clinical Science, Karolinska Institutet, Danderyd Hospital, 182 88 Stockholm, Sweden.

Mrs Tarja Kukkonen,
School of Social Sciences and Humanities/Logopedics, University of Tampereen yliopisto, Finland.

Dr Shirley Thomas
Faculty of Medicine & Health Sciences, Queen’s Medical Centre, University of Nottingham, NG7 2UH

Dr Jackie Hinckley
Department of Communication Sciences & Disorders, University of South Florida, Tampa, Florida, US.

Prof Audrey Bowen
School of Psychological Sciences, University of Manchester, Manchester, UK.

Dr Erin Godecke
School of Psychology and Social Science, Edith Cowan University, Joondalup, Western Australia,
Australia.

Dr Rebecca Palmer
School of Health and Related Research, University of Sheffield, Innovation Centre, 217 Portobello,
Sheffield, S1 4DP

Professor Jon Godwin (as listed in the Project Management Team)

Professor Linda Worrall
School of Health and Rehabilitation Sciences, University of Queensland, Australia.

Professor David Howard
School of Education Communication and Language Sciences, Newcastle University, Newcastle-Upon-
Tyne, NE1 7RU

Professor Cathy Price
Wellcome Department Cognitive Neurology, Institute of Neurology, 12 Queen Square, London,
WCIN 3BG.

Dr Simon Horton
School of Health Sciences, University of East Anglia, The Queen’s Building, Earlham Road Norwich,
Norfolk, NR4 7TJ

Dr Katerina Hilari
Department of Language and Communication Science, City University, Northampton Square,

London, EC1V OHB

Professor Brian MacWhinney
Department of Psychology, Carnegie Mellon University, 5000 Forbes Avenue, Pittsburgh, PA 15213.
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Mr Andrew Elders (as listed in the Project Management Team)
1.3 Clinical Commissioning Groups
Professor Pam Enderby

Institute of General Practice and Primary Care, University of Sheffield, Community Sciences Centre,
Northern General Hospital, Herries Road, Sheffield, S5 7AU.

Dr E C (Ted) Turner
Shiregreen Medical Centre and NHS Sheffield CCG, 492 Bellhouse Road, Sheffield, S5 ORG.

1.3 Collaborators
Dr Stefanie Abel
University of Manchester, UK

Dr Masahiro Abo
The Jikei University School of Medicine, JP

Dr Frank Becker
University of Oslo Sunnaas Rehabilitation, NO

Dr Caitlin Brandenburg
University of Queensland, AU

Dr Caterina Breitenstein
University of Muenster, DE

Prof David Copland
University of Queensland, AU

Dr Tamara Cranfill
Eastern Kentucky University, US

Marie de Pietro-Bachmann
Hopitaux Universitaires de Geneve, CH

Dr Joanne Fillingham
NHS England, UK

Dr Marialuisa Gandolfi
University of Verona, IT

Dr Bertrand Glize
Centre Hospitalier Universitaire de Bordeaux, FR

Dr Petra Jaecks
Bielefeld University Clinical Linguistics, DE

Dr Beth Jefferies
University of York, UK
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Dr Luis M T Jesus
University of Aveiro, Escola Superior de Saude (ESSUA), Universidade de Aveiro, 3810-193 Aveiro,
Aveiro, Portugal

Dr Monika Jungblut
Interdisciplinary Institute for Music and Speech Therapy, Duisburg, DE

Dr Maria Kambanaros
Cyprus University of Technology, CY

Prof Eman Khedr
Assiut University Hospital, EG

Dr Eun Kyong Kang
Gangwon National University Hospital, KR

Prof Matthew Lambon Ralph
University of Manchester, UK

Dr Marina Laganaro
Université de Genéve, CH

Dr Beatrice Leeman
Hopitaux Universitaires de Geneve, CH

Dr Roxele Ribeiro Lima
IELUSC, Joinville, BR

Dr Antje Lorenz
Humbolt-Universitat zu Berlin, DE

Dr Isabel Pavdo Martins
University of Lisbon, PT

Dr Flavia Mattioli
Azienda Ospedaliera Spedali Civili, Brescia, IT

Dr | Mavis
Andadolu University Faculty of Health Sciences, TR

Dr Marcus Meinzer
University of Queensland, AU

Dr Enrique Noé Sebastian
Hospitales NISA, Valencia, ES

Dr Reza Nilipour
University of Rehabilitation Sciences, Tehran, IR

Dr Brigida Patricio
University of Aveiro, PT
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Dr Tatjana Prizl Jakovic
University of Zagreb, HR

Dr Miranda Rose
La Trobe University, Melbourne, AU

Dr Charlotte Rosso
Groupe Hospitalier Pitié-Salpétriere, Paris, FR

Dr Marina Ruiter
Radbourd University, Hijmegen, NL

Dr Rebecca Shisler Marshall
University of Georgia, US

Dr N Smania
University of Verona, IT

Claerwen Snell
Warrington Hospital NHS Foundation Trust, UK

Dr Jerzy P Szaflarski
University of Alabama, US
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Rijndam Revalidatiecentrum, Rotterdam, NL

Dr Mieke van de Sandt-Koenderman
Rijndam Revalidatiecentrum, Rotterdam, NL
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College of Allied Health Sciences, N. Carolina, US

Responsibilities of co-applicants (1.2) and collaborators (1.4): contribute IPD data to the RELEASE
database, act as the sole representative for their dataset with the option for co-authorship on
publications (8), agree the final protocol; review progress of the study and, if necessary, agree
changes to the protocol to facilitate the smooth running of the project. Regular formal project
management team meetings to include co-applicants and collaborators will be held at project start
and months 12, 16 and 22 in order to share study progress to date, issues arising, analyses,
interpretation of results, dissemination plans. Telephone or video conferencing will be used to
facilitate communication with international co-applicants.
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2. Overview

2.1 Rationale

Aphasia affects a third of stroke survivors annually and impacts on the ability to speak, understand
speech, read and write. This language impairment detrimentally impacts on many aspects of social
functioning, emotional wellbeing, hospital discharge destination and returning to work. Systematic
review evidence indicates that speech and language therapy (SLT) aids language recovery in people
with aphasia, however, the specific patient and intervention factors which predict optimal recovery
and rehabilitation are unclear.

2.2 Aim
The aim of this study is to investigate the contribution individual characteristics, stroke and aphasia
profiles and therapy components make to the recovery and rehabilitation of people with aphasia.

2.3 Design

Anonymised clinical datasets at the level of individual patient data (IPD) collected during the course
of various research designs (including randomised controlled trials ‘RCTs’, cohorts, registers) will be
collated and where possible, pooled and meta-analysed. Data sets have been volunteered from
researchers and aphasia groups internationally, for example from the Predicting Language Outcome
and Recovery After Stroke (PLORAS) study, Aphasia Bank (USA), the Clinical Centre for Research
Excellence in Aphasia Rehabilitation (Australia) and other members of the Collaboration of Aphasia
Trialists (CATs) as well other published and unpublished datasets from aphasia researchers. We also
adopted a systematic approach towards the identification of additional eligible datasets through a
systematic search of the literature and invited data contribution and participation. IPD in the public
domain meeting our eligibility criteria has also been identified.

2.4 Study Outcomes

Outcomes of relevance to this review include therapy regimen (timing, intensity, frequency,
duration) intervention approach (e.g. repetition and home practice) measures of language use or
ability (communication activity, communication impairment, functional communication across
speaking, understanding, reading and writing) and descriptions of the individuals’ demographic,
stroke and aphasia profiles.

2.5 Summary

Our international, multidisciplinary collaboration will conduct secondary data analyses to inform our
understanding of the optimal approach to the delivery of SLT delivery to individual patients’ profiles
in a time and cost-effective manner using secondary IPD data analysis.
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3. Introduction

3.1 Aphasia and Impact

Of the estimated 1.1 million stroke survivors living in the UK, 385,000 are likely to have a stroke
related language impairment known as aphasia’. Aphasia is one of the most common and most
devastating long term consequences of stroke? impacting 35% of stroke survivors®. This affects not
only their language abilities (ability to speak, understand, read and write words) but also their ability
to tell the time, use money and perform simple mathematical calculations. Of those that experience
aphasia, 61% continue to have communication problems a year later®. While spontaneous recovery
appears to be limited from that time point>® focused therapeutic interventions may continue provide
benefit’.

The impacts of aphasia extend beyond the communication domain. Aphasia is associated with
poorer performance on measures of functional recovery [p = 0.007]8 (comprehension deficits in
particular impacting on activities of daily living® [OR = 5.38, 95% Cl = 2.35-12.34; p<0.001]),
incontinence [p=0.003]° and emotional well-being after stroke [r=0.51; P=0.001]'. Aphasia also
affects hospital discharge destination [p =0.002]% and the likelihood of successful return to work [p =
0.0009]*2. As communication is a fundamental self-defining activity®® it is perhaps unsurprising that
aphasia directly influences a person’s perception of their own identity* . Aphasia isolates the person
with the communication impairment from their spouse, family and wider social networks*. Family
members have also described feeling isolated. Aphasia intensifies social problems more generally
associated with a stroke, restricting or altering social activities®®. This leads to fewer friendships'**®
and smaller social networks® compared to before stroke and in comparison to healthy peers®™. With
restricted opportunities for social participation, people with aphasia become socially isolated'’
impacting severely on their emotional wellbeing®®. Clinical and cost effective rehabilitation for
people with aphasia is therefore a priority.

3.2 Evidence Limitations for Predictors of Language Recovery

Clinical guidelines recommend that stroke teams (particularly speech and language therapists)
provide patients with aphasia with ‘realistic recovery prospects’'®. However, people with aphasia are
a highly heterogeneous group varying in demographic, stroke and aphasia profiles making accurate
prognosis difficult. Several factors are thought to relate to language recovery but little definitive
evidence exists. For example, conflicting evidence exists in relation to impact of age>?%421,
handedness and educational background*?? on language recovery. Patient sex appears linked to
initial aphasia profile but not recovery*?. Our insight into the relationship of mood, socioeconomic
status and social support and language recovery is also limited. Stroke severity?!, location, time since
onset of the stroke and related impairments (e.g. cognition) are also thought to predict recovery
rates. Others suggest the initial aphasia profile (severity, modalities involved) may be related to the
pattern of language recovery*%, Robust exploration based on large, comprehensive, aphasia specific
datasets of these potential predictors of recovery would inform therapists’ prognostic abilities (in
turn benefiting patients and families). In addition, better insight into the prognostic indicators would
inform the development of predictive models where specific patient subgroups most likely to benefit
from specific therapeutic interventions might be identified early in their recovery.

3.3 Gaps in Evidence Base for Rehabilitation Interventions

Recent systematic review and meta-analyses of pooled summary data (n=57 RCTs involving 3002
people with aphasia) highlighted the effectiveness of SLT compared to no SLT. Multidisciplinary data
from 27 published and unpublished randomised comparisons involving 1620 participants
demonstrated that people with aphasia experienced significant clinical and statistical benefits as a
result of SLT on functional communication (standardised mean difference (SMD) 0.28, 95% ClI 0.06 to
0.49, P = 0.01), reading, writing and expressive language compared to those that received no
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therapy. It provided limited evidence to inform therapist choice of therapeutic approach,
rehabilitation regimen or suitability of patient subgroups for a specific intervention®.

Much of aphasia rehabilitation research has been limited in size (largest RCT in Cochrane review was

n=1912%). Despite 38 randomised comparisons (1242 participants) of two approaches to the

provision of SLT for aphasia after stroke, therapists continue to lack evidence to guide their choice of
therapeutic approaches or regimens best suited to specific patient subgroups with aphasia (and their

families).

Aphasia rehabilitation interventions are truly complex and there is much uncertainty around the key

‘active ingredients’ and optimum delivery. These key ingredients might for example include the
intensity, the therapeutic mechanisms (e.g. task repetition, functional relevance, conversational

practice), theoretical approach to language and timing of intervention after stroke.

Intensity

While intensive SLT interventions are beneficial for many people after stroke?, the optimum
level of intensity of SLT is less clear. Eight randomised trials compared SLT at different rates
of intensity — high-intensity (4 to 15 hours weekly) observed on measures of functional
communication, and severity of aphasia were confounded by a significantly higher number
of drop outs from groups that received the higher intensity therapy. Thus high-intensity
approaches to therapy may not be suited to all patients.

Dosage

Current recommendations are conflicting in the minimum weekly requirements for SLT
intensity and range from 3.75 hours® to 2 hours?®. A limited review of 10 English language
publications (MEDLINE search 1975 to 2002) suggested that significant SLT treatment effects
were observed when patients received a minimum of nine hours SLT weekly but not for two
hours (or less) SLT weekly?*. Thus there is little consensus about the optimum (minimum and
maximum boundaries of) weekly provision of SLT for people with aphasia.

Theoretical approach

A number of theoretically based approaches to language rehabilitation therapy exist
including for example Constraint Induced Language (or Aphasia) Therapy (CILT or CIAT),
cognitive-linguistic approach, functional, language orientated, language enrichment, melodic
intonation, phonological and semantic therapies. Some limited systematic reviews have
reported partial evidence to support the use of CIAT which involves the ‘forced-use’ of
language through manipulation of the communication context to ensure that
communication can only occur via spoken language production and comprehension®.

Timing of therapy

The optimum timing for aphasia rehabilitation remains elusive. The term ‘brain plasticity’
has been used to describe a window of neuronal reorganisation in the brain subsequent to
the stroke lesion?® during which recovery can be augmented through enhanced
rehabilitation environments and stimulation?’~%°. Generally early rehabilitation intervention
results in more functional benefits for the stroke survivor than delayed intervention®°,
However the evidence for the timing of language rehabilitation has resulted in some
uncertainties. Historically RCTs of aphasia rehabilitation randomise people with chronic
aphasia (where reported, an average of 20 months but extending up to 28 years after
stroke). More recent RCTs have recruited within clinically relevant timelines (days to weeks
after stroke) however we continue to lack evidence of the effectiveness of early SLT versus
delayed SLT after stroke.

10
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Thus the mechanisms of therapy delivery and other ‘active ingredients’ are likely to interact
with each other and with other factors such as the prognostic indicators highlighted above.
Quantifying such interactions is imperative in order to highlight clinically effective and
affordable approaches to language rehabilitation therapy.

3.4 Rationale

Effective management and rehabilitation of aphasia is vital?®. Each year almost 17 million people
worldwide acquire their first stroke while 152,000 people in the UK experience a stroke3!. With
aphasia affecting up to a third of people with stroke, an estimated 5.6 million people worldwide, or
50,000 in the UK, will acquire aphasia every year. After the age of 55 the risk of stroke almost
doubles with each successive decade®. Improved stroke survival rates and an aging European
population mean that the incidence of aphasia, the numbers caring for and communicating with
people with aphasia and the cost of aphasia rehabilitation will increase exponentially. This growing
patient need for rehabilitation occurs in parallel with increasingly constrained NHS therapy budgets.
Thus, there is currently a window of opportunity to develop novel, cost effective interventions in
order to address this problem and aid services in their management of these growing numbers.

3.5 Current Evidence Based Guidelines®* and Recommendations

Research recommendations from the National Institute for Clinical Excellence (NICE) called for more
evidence to support intensive approaches to stroke rehabilitation in general, and with reference to
the patient subgroups most likely to tolerate such approaches. Specifically, communication therapy
recommendations were unable to indicate which SLT approach or dosage might be optimal in the
delivery of impairment based rehabilitation approaches (section 1.8 Communication). Two previous
reviews have concluded that early®**® and high-intensity SLT** are most effective. However these
reviews were limited (time bound, English language only, small number of studies included,
summary data analysis only). The recent Cochrane review (57 RCTs; n=3002) found that the potential
benefits of high-intensity SLT were confounded by a significantly higher dropout rate from intensive
SLT groups)?®. Evidence is also emerging of interactions between the chronicity of the aphasia and
intensity of therapy. In post-hoc subgroup analyses trials that randomised people who were within
three months of stroke onset to receive high-intensity SLT found benefit to the participants
(compared to those randomised to a low-intensity therapy) but trials that randomised patients who
were years after their stroke did not?3. Importantly, the findings from trials that recruited
participants within a few months after their stroke onset were confounded as those participants
who experienced the high-intensity SLT were significantly more likely to drop out of the trial than
those receiving therapy at a lower level of intensity. There was no significant difference between the
participants recruited years after their stroke in relation to drop outs.

3.6 Research Priority for Stroke Survivors and Carers

Aphasia intervention research was highlighted twice within the James Lind Alliance top 10 “life after
stroke” research priorities by stroke survivors, carers and healthcare professionals. Effective aphasia
interventions for people with aphasia and their families were considered an urgent unmet research
need. However, rather than moving forward with many large, costly, logistically challenging,
prospective trials we believe that a future programme of aphasia intervention research should be
informed through a thorough exploration of information already collected and available via existing
aphasia research datasets. The pooled data of international studies which specifically evaluate
different populations and interventions will have immediate impact by developing our insight into
prognostic indicators and effective components of SLT intervention for people with varying aphasia
type and severity.

3.7 Synthesising Pre-Existing Research Data
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International collaborative initiatives amongst researchers are becoming more frequent together
with an increasing awareness of the benefits of data sharing, particularly at the level of anonymised
IPD3, The Cochrane review methodology makes comparisons based on pooled summary data. In
contrast IPD will provide us with access to all available data (not limited to summary values and
those reported in publications), balanced interpretation of results, wider application and validation
of findings and better clarification of key clinical and research questions.

Investing research resources on exploration of existing aphasia research data is a cost effective way
to inform our understanding of aphasia recovery and rehabilitation. By pooling our multidisciplinary,
international, aphasia research datasets we believe we can synthesise and analyse high quality,
pooled IPD from pre-existing aphasia research datasets.

Creation of such a dataset would permit detailed analyses of pooled IPD to inform the predictors for
language recovery outcomes after stroke and to explore the optimum SLT interventions for specific
subgroups of people with post-stroke aphasia. Similar work conducted within the field of motor
rehabilitation after stroke demonstrated the importance of intensive, task specific, functionally
relevant, repetitive rehabilitation activities®” while in occupational therapy it highlighted the value of
focused therapy interventions3. Our study findings will provide invaluable insights into the
development and design of the next generation of aphasia rehabilitation RCTs.

3.8 Objectives
To explore the contribution that individual characteristics (including stroke and aphasia profiles) and
intervention components make to the recovery and rehabilitation of people with aphasia following
stroke and to inform future research design by utilising pre-existing aphasia to explore:

e the natural history of language recovery

e the patient, aphasia, stroke and environmental characteristics which are linked to good

language recovery
e the components of effective therapy interventions

3.9 Research Questions
1. What is the natural history of language recovery following stroke related aphasia?
(a) When is language recovery most likely to occur?
(b) Which components of language are most/least likely to recover (spoken language/
language comprehension/reading/writing)
(c) Does this vary by language?
(d) How does access to SLT impact on this recovery profile

2. What are the predictors of language recovery outcomes following aphasia in relation to:

a) Aphasia profile (the degree to which language comprehension, expression, reading
and written language comprehension have each been affected in one or more
languages)?

b) Individual characteristics (age, education, cognition, mono or multi-lingual)?

c) Rehabilitation environment (social support, socio-economic demographics,
ethnicity)?

d) Stroke profile (severity, lesion type, size, location)?

3. What are the components of effective aphasia rehabilitation interventions in relation to:
a) Timing of intervention?
b) Intensity, frequency and duration of intervention?
c) Repetition and adherence to home based therapy tasks?
d) Functional relevance and theoretical approach?
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4. Are some interventions (or intervention components) more beneficial for some patient
subgroups (individual, stroke or aphasia characteristics) than others?

4. Methods: Data Management

4.1 Data Management Overview

Full details of the data management process are described in the RELEASE data management Plan
(Version 1, November 2016). Briefly, data management is being undertaken by LW (Research Fellow)
and KV (Data Co-ordinator) who will ensure that data management systems are in place from the
start of the study, and are reviewed and revised as appropriate. The Data Co-ordinator will be in
charge of data collation, storage, backup, data extraction, data archiving and data sharing. LW, KV
and MA will liaise with the statisticians who will oversee the planned analyses to ensure that data
are available in an appropriate format for analysis. Existing infrastructure at GCU will readily
accommodate the proposed data management systems. Full details of data management and data
processing are available in the Data Management Plan which provides a comprehensive description
of the following:

e The two stage data processing system.

o Stage 1 covers the systematic search, screening and recruitment of eligible datasets;
the inclusion and exclusion criteria; data management and administration processes
covering anonymization, data encryption and storage, security and access control,
data retention and disposal and adherence to data sharing standards.

o Stage 2 encompasses feasibility mapping of planned analyses utilizing two
documents specifically designed for this — (1) the matrix of availability and
placement ‘MAP’ which lists information from each dataset appropriate for the four
research questions, and (2) the data extraction table which details study details not
available within the numeric IPD data but extracts that information from primary
sources (e.g. researchers or journal articles). All relevant documents are used in
tandem with primary sources and datasets to ensure quality assurance and to
inform conversion of IPD from their existing format to the standardized SAS format
in preparation for statistical analyses.

e We will ensure that all datasets provided for the RELEASE database are tracked and saved on
Ironkey. A working copy of each dataset will be created and saved using a unique ID along
with supporting documents in a unique ID folder accessible on to the Project Management
Team. In accordance with University practice, all files will be backed up daily.

4.2 Statistical Methods

We will provide a statistical summary describing the RELEASE database and an overview of all
included studies and the available data within these studies, including a report of which data are
used in subsequent analyses for each research question. Full details of our planned analysis are
described in the RELEASE Statistical Analysis Plan (Version 2, November 2016) which will be pre-
specified and agreed by investigators prior to any analysis being conducted.

Briefly, we will produce summary statistics of variables used in each analysis, with continuous
variables summarised with means and standard deviations (or medians and interquartile ranges if
skewed), and summaries of categorical, binary and ordinal data reported as proportions.

e The total numbers of patients and the distributions of randomisation age, time from stroke
to randomisation, gender, stroke type, stroke laterality, handedness and status measure(s)
at randomisation will be checked for any significant imbalance between treatment groups.

e  Where time to follow-up is available, checks are made for biased censoring and life-table
curves are also produced.

13
Version 3; 01-12-16



e Atabulated breakdown of variables is produced for each trial, together (where relevant)
with lists of patients in 'problematical' categories such as those with lapsed follow-up and
uncertain final status. Before trial data are finally incorporated into the overview, the
analyses described above are sent to the participating trialist(s) for checking and approval,
accompanied if necessary by questions to resolve any misunderstandings or problems
detected.

e Aphasia recovery outcomes relating to severity, functional communication and participation
will be investigated. We will present study-level forest plots to summarise outcome data.

e Our planned analyses will be individual patient data meta-analyses using a one-step
approach and we will analyse the data using generalised mixed effect linear models where
possible.

e  We will adjust for potential confounders (and baseline values if applicable), with individual
study treated as a fixed effect. Statistical significance will be at the 5% level, with the
exception of subgroup analyses where there will be a stricter level of 1%.

o  We will examine study-level heterogeneity and explore the effect of publication bias.
Sensitivity analyses will be conducted to investigate the effect of missing data and
assumptions made around pooling outcome data from multiple sources. Statistical
modelling will be performed using Stata (StataCorp, College Station, TX, USA).

We will describe the natural history of language recovery with respect to individual, stroke and
aphasia variables (RQ1), potential prognostic variables and intervention components. Statistical
models will be used to investigate predictors of language recovery with respect to individual, stroke
and aphasia (RQ2), components of aphasia rehabilitation with respect to intervention components
(RQ3), and potential intervention by subgroup interactions (RQ4).

5. Project Management

The Project Management Team comprises Marian Brady (MB; Chief Investigator), Myzoon Ali (MA;
Project Manager), Louise Williams (LW; Research Fellow), Kathryn VandenBerg (KV; Data Co-
Ordinator), Jon Godwin (JG; Senior Statistician) and Andrew Elders (AE; Statistician). Please see The
Project Management Plan (Version 2, May 2016) for full details of each team member’s
responsibilities, methods of communication, project work plan and deliverables, project schedule
and dates of key milestones.

5.1 Intellectual Property Rights

Our proposed research builds upon previously conducted research where the study results and data
gathered in relation to those primary research studies (Background IP) belongs to each individual
study sponsor and investigators. All co-applicants and collaborating partners contributing data to the
RELEASE database are aware of the plans to re-use this historical data for the purposes of the
investigations described in this protocol. Our proposed research study will, through the pre-
specified secondary analysis of the RELEASE database, develop and build upon substantial
background IP from each of the contributing studies. All RELEASE study results will be newly
generated (Foreground IP), this will be led by GCU and shared amongst the collaborators and co-
applicants. While we do not anticipate any new statistical data analysis techniques or data
management procedures it is possible that new methodologies may arise from the work. Any new
developments will be disseminated in the public domain and shared with other researchers for
wider research and public health benefit.

5.2 Intellectual Property and Co-Authorship

Each dataset contributor to this proposed project has been contacted prior to the submission of this
proposal to ascertain whether they have any intellectual property issues. These details are
requested in full within our on-line contribution form. Output will be presented "by the RELEASE
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Collaborators." Each researcher, funder (for example the Collaboration of Aphasia Trialists) or
research group will also be named as a co-author or acknowledged in subsequent publications from
the RELEASE Study as appropriate (more details below in Section 8: Publication Policy). Any future
contributor of datasets will also be asked to declare any Background IP issues in advance of data
sharing.

6. Ethical Approval

6.1 Confirmation of Approvals for the Primary Research

Eligibility for inclusion in the RELEASE database requires that all researchers contributing datasets
confirm that these datasets were gathered subject to the national or regional ethical agreements in
place at the time of the individual studies.

6.2 Approval for Anonymised Data Sharing

More recent datasets have consent processes which include permission for sharing of anonymised
datasets (e.g. VERSEII). Some IPD datasets are already in the public domain (in anonymised formats)
via publications or other dissemination routes. In such cases additional ethical permission have not
been sought. In other cases national ethical review standards have required additional approvals for
data sharing retrospective extension to ethical approval in place at the time of the primary
investigation.

6.3 Local Approval for RELEASE

RELEASE staff will contact researchers who have agreed to contribute datasets for the RELEASE
project. As part of complying with Glasgow Caledonian University’s ethical regulations the
contributors of each dataset will be asked to:

a) confirm that the primary dataset was collected with relevant ethical agreements in place

b) confirm that they, as gatekeeper and acting on behalf of the primary data research team, are
willing to share these data with the RELEASE project,

c) confirm that any additional regulatory approvals required for sharing of the anonymised primary
dataset have been secured.

An update of all dataset contributions and the associated approvals will be communicated School of
Health and Life Sciences Research Ethics Committee as and when new datasets arrive, or monthly,
depending on the rate of new contributions.

7. Dissemination

Our findings will be shared with:

e People with aphasia and their families via the supporting organisations — The Tavistock Trust for
Aphasia, Speakeasy, Dyscover, Australian Aphasia Association, the Stroke Association and Chest,
Heart and Stroke Scotland, as well as via our contacts, newsletters and more formal
presentations.

e Health and social care professionals responsible for the rehabilitation, care and support of
people with aphasia including neurologists, stroke clinicians, nurses, speech and language
therapists (via the Royal College of Speech and Language Therapists), occupational therapists,
physiotherapists and social care workers. Findings will also be disseminated to students of these
disciplines via relevant vocational trainers and organisations.

e  C(Clinical Commissioning Groups. Dr Ted Turner supported by SLT and Prof Emeritus Pam Enderby
will lead the dissemination of findings to the Clinical Commissioning Groups.
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e Stroke groups and community rehabilitation programmes will also be targeted to disseminate
our findings which will facilitate the participation and re-integration of people with aphasia
following stroke.

e Voluntary services and education; those working in the non-profit and voluntary sectors with a
role in the support and care of people with aphasia and their families (e.g. Speakeasy). In
particular we include those organisations supporting this application which includes some
patient and carer support groups

e International equivalents within the above listed categories and academics and researchers
within the field which will inform the further development of this field of research (both via the
Collaboration of Aphasia Trialists detailed below).

Our methods will include open access, high impact, web-based and peer-reviewed publications,
contributions to relevant guidelines and consensus statements, presentations (platform and poster)
at national and international meetings and conferences including (but not restricted to) the
European Stroke Organisation Conference, the UK Stroke Forum, Aphasia Alliance, British
Aphasiology Society, International Aphasia Rehabilitation Conference. Working within an established
COST funded international multidisciplinary CATs (1S1208) findings arising from the work will be
effectively disseminated across 26 countries via seminars, training schools, website, social media,
network meetings to patient and carer groups, relevant charities or other third sector organisations,
professional groups and research communities.

8. Publication and Dissemination Policy

8.1 Output Categories
We anticipate three levels of outputs arising from the RELEASE project:

Level 1; the primary outputs described within the RELEASE funding application, for example, those
publications reporting the findings for each of the research questions.

Level 2; outputs describing or reporting more specific elements of the project, e.g. the development
of the database, the statistical analysis plan or the data management plan. These papers will not
include results from the primary hypotheses.

Level 3; outputs that were not identified within the funding application for the RELEASE project but
develop during the course of the project.

All outputs will be in keeping with the RELEASE publication and dissemination policy and plans as
described (above and in the GCU contractual agreement). Level 1 outputs will take priority. Level 3
outputs will only occur once Level 1 outputs have been published. Level 2 outputs by nature (e.g.
Protocol paper) may precede Level 1 publications. RELEASE collaborators will only publish or
otherwise disseminate the conclusions of the Study, including any part of the Results of the Study
with the prior written consent of GCU (as per GCU contractual agreement), who will in turn need to
seek approval of the Funder prior to any such publication. A draft copy of any planned output should
be submitted to GCU RELEASE team at least 30 days in advance of the dissemination date.

8.2 Authorship
The RELEASE study will adhere to the International Committee of Medical Journal Editors (ICMJE)
recommendations on authorship® which recommend that authorship should be based on:
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1. “Substantial contributions to the conception or design of the work; or the acquisition,
analysis, or interpretation of data for the work; AND

2. Drafting the work or revising it critically for important intellectual content; AND

Final approval of the version to be published; AND

4. Agreement to be accountable for all aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are appropriately investigated and
resolved. “

w

8.3 Core authorship team

The RELEASE core authorship team will be comprised of RELEASE staff based at Glasgow Caledonian
University (MB, MA, LW, KV, AE and JG). They will lead on the development and drafting of Level 1
and Level 2 outputs associated with the RELEASE project and will also have overall responsible for
the integrity of any output.

8.4 RELEASE authors

All collaborators and co-applicants who have contributed IPD datasets to the RELEASE database have
clearly made a ‘substantial contribution to ...acquisition... of data’ for the RELEASE project.
Additionally, we expect that most RELEASE collaborators and co-applicants will make substantial
contribution to the analysis and interpretation of data. Thus most RELEASE collaborators will fulfill
the first of the ICMIJE authorship criteria (8.2 above). In keeping with the ICMJE recommendations
we will also ensure that
e all RELEASE collaborators will have “the opportunity to participate in the review, drafting
and final approval of” RELEASE outputs.
e Acquisition of funding as a co-applicant, collection of data, or general supervision of the
research group alone will not constitute authorship.
e  RELEASE will not support ‘gift authorship’.

We will detail authors’ contributions to drafting and revision of outputs with ‘important intellectual
content’ on a contribution matrix (authorship criteria 2). We will also request and record final
approval of outputs prior to dissemination (authorship criteria 3) and agreement to be accountable
for the output (authorship criteria 4) on the matrix. Similarly, where RELEASE collaborators
specifically request that they are not listed as authors on a particular output we will also record that
on the contribution matrix. In this way the RELEASE collaborators will be able to identify which co-
authors were responsible for specific elements of the work and have confidence in the integrity of
their contributions as co-authors. Lead authors of the outputs will judge whether a contribution is of
sufficient intellectual content to merit authorship.

Level 1 All authors meeting the four authorship criteria (as identified in the contribution matrix and
confirmed in advance of submission) will be listed by name, with the byline ‘on behalf of the
RELEASE Collaborators’ where all members of the Collaboration are listed on the final page. Some
publishers or conference organisers may request that our large multi-author group designate
authorship by a group name with or without the names of individuals. We will comply with such
requests, exploring alternative methods of listing all co-authors (e.g. via a weblink). Where
individuals are listed they will be listed alphabetically by order of surname.

Level 2 A small specialist author subgroup of the RELEASE Collaboration will draft and prepare such
outputs relating to specific elements of the project (e.g. the statistical analysis plan). A draft will be
circulated to the whole group prior to dissemination. Authorship would be “X, Y and Z on behalf of
the RELEASE Group”. The whole group would be listed at the end, but the work would be clearly
attributed to the named authors.
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Level 3 will be for papers that were not part of the RELEASE protocol but develop during the course
of the project.

All RELEASE authors will
e meet all four of the ICMJE recommendations for authorship
e approve the final output or manuscript
e take public responsibility for the output
e be responsible for the accuracy and integrity of the work
e complete conflict of interest disclosure forms

8.5 Contact author and approvals

The Chief Investigator of RELEASE (MB) will be responsible for approving the submission of all
scientific outputs (manuscripts, abstracts, presentations, workshops and posters or other
dissemination activities) on the advice of the project management team, co-applicants and
collaborators. This includes agreeing both content and structure and where it is to be submitted.
Where contact details are required on manuscript submission, the Cl details will be fulfil this role on
behalf of the RELEASE Collaboration.

8.6 Acknowledgements:

All publications will acknowledge the funding from the NIHR programme grant for Health Services
and Delivery Research (14/04/22), the EU Cooperation in Science and Technology (COST) funded
Collaboration of Aphasia Scientists (151208 www.aphasiatrials.org) and any other contributing
funders in accordance with the Grant Conditions.

8.7 Notifying funders of planned outputs

As required by the NIHR, all publications and other outputs (as described in section 7) will be
submitted to the NIHR funders at the same time as submission for publication, or at least 28 days
before the date intended for the output dissemination, whichever is earlier. As requested by NIHR,
when presenting ongoing RELEASE research activities the terminology “emerging findings” will be
used instead of “results”, particularly if the work has not been peer reviewed.

8.8 Publication Access:

A copy of the final manuscript of any research papers supported in whole or in part by the NIHR will
be deposited with UK PubMed Central upon acceptance for publication, to be made freely available
as soon as possible and in any event within six months of the journal publisher’s official date of final
publication to meet the NIHR’s open access commitment.
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