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ABSTRACT
Background: Systematic reviews of randomised controlled trials with 
meta-analyses indicate that speech and language therapy for aphasia 
after stroke is effective in improving communication. However, high- 
quality evidence to identify an intervention’s target population (who), 
regimen (what), timing (when), and dose (how much) is lacking. The 
predominance of underpowered aphasia trials and comparative stu
dies with design limitations may be attributed to: 1) the perceived 
complexity of designing trials of interventions for a complex behaviour 
such as human communication, 2) the lack of funded research in the 
field and 3) a lack of training and understanding in the field of 
aphasiology regarding the importance of formalised clinical trials and 
the role they play in advancing clinical practice. Clinical trial phasing is 
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designed to make sure an intervention is safe and shows proof of 
concept, with well-defined key components before evaluating for 
efficacy (and subsequently effectiveness) at scale. The field of apha
siology needs a systematic approach to trial phasing for people in 
different stages of their recovery.
Scope and Aim: To examine the utility of an adapted decision- 
making tool to guide the design of aphasia intervention trials. The 
tool will assist researchers to evaluate key components within 
existing evidence and address evidence gaps in aphasia treatment 
research.
Procedures: The expert interdisciplinary group in aphasia treat
ment research methodology adapted the Stroke Recovery and 
Rehabilitation Roundtable Trial Development Framework (SRRR- 
TDF) for use in aphasia research. The Stroke Recovery and 
Rehabilitation Roundtable-Trials Development Framework- 
Aphasia (SRRR-TDF-A) was applied to two key treatment com
ponents (“how much” and “what” type). Detailed working exam
ples and the processes of applying the framework to the 
evidence are provided. The SRRR-TDF-A was completed to sup
port each example, with the essential elements addressing: i) 
developing the research question, ii) designing the study, iii) 
conducting the research, and iv) evaluating and interpreting the 
research.
Outcomes: The expert interdisciplinary group adapted the SRRR- 
TDF, into the Stroke Recovery and Rehabilitation Roundtable 
Development Framework-Aphasia (SRRR-TDF-A), a decision- 
making tool appropriate for aphasia trials. The expert group 
reported that using the SRRR-TDF-A tool enabled a “step-by-step” 
process to distill and synthesise the evidence. This led to an easy-to- 
follow process to identify the “next steps” required to address the 
research question. The expert group provided aphasia researchers 
with a tangible guide to developing clinical trials using the existing 
evidence base.
Conclusions/Recommendations: We recommend aphasia 
researchers apply SRRR-TDF-A decision making tool to guide devel
opment of the next trial phase for a targeted aphasia intervention.

Introduction

Considerable scientific evidence, including systematic reviews with meta-analyses, demon
strate the immediate benefits of post stroke aphasia intervention treatment efficacy and 
effectiveness (Brady et al., 2016). Yet, treatment effect sizes to date have been small to 
moderate; the quality of evidence could have been greater and many evidence gaps exist. 
These evidence gaps create uncertainty about the translation of interventions to deliver clinical 
best-practice in post stroke aphasia rehabilitation (Brady et al., 2022). To achieve better long- 

This paper is part of a special series of papers in Aphasiology on Methodological Issues in Aphasia Trials. The 
series comprises tutorial-type papers with core recommendations for aphasia intervention studies and rando
mised controlled trials. The series is guest edited by Professor Katerina Hilari, Dr Caterina Breitenstein, Professor 
Erin Godecke, Dr Helen Kelly and Professor Miranda Rose on behalf of the Trials for Aphasia Panel of the 
Collaboration of Aphasia Trialists https://www.aphasiatrials.org/
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term communication and language outcomes for people with aphasia, we need to identify key 
intervention components to target in future clinical trials. That is, the careful targeting of who is 
treated, when the treatment is initiated post-stroke and how much of what treatment regimen 
(Bernhardt et al., 2019; RELEASE Collaborators, 2021) is required. Systematically addressing 
each of these components may help future researchers to design clinical trials that inform 
existing evidence gaps in these areas.

International synergistic action is needed to address critical knowledge gaps 
(RELEASE Collaborators, 2020). Recognising that aphasia therapies are complex 
means the CATs TAP members acknowledge that defining and distilling intervention 
targets for specific patient groups is challenging (Brogan et al., 2020; Lang et al., 2015; 
Rose et al., 2022). A phased, systematic process can help disentangle such intervention 
complexity (Palmer, 2020). We have considered several approaches to assist in this 
endeavour.

Scope of this paper

This paper integrates the Framework for Developing and Evaluating Complex Interventions to 
Improve Health (Campbell et al., 2000), the New Framework for Developing and Evaluating 
Complex Interventions (Skivington et al., 2021) and the SRRR-TDF (Bernhardt et al., 2019) to 
operationalise them for aphasia intervention research. The paper provides guidance for 
designing “the most appropriate trial given the current knowledge” (Bernhardt et al., 2019, 
p. 793). The goal was to create a theoretically based, decision-making guide to designing 
aphasia specific treatment studies (from exploratory single case experimental designs to 
confirmatory randomised controlled trials) that considers all components of existing evidence 
to address aphasia treatment evidence gaps.

Frameworks used in this paper

The Framework for Design and Evaluation of Complex Interventions to Improve Health 
(Campbell et al., 2000) provides guidance around the goals and considerations of each 
trial phase. The updated framework for Developing and Evaluating Complex Interventions 
(Skivington et al., 2021) discusses systematic research approaches addressing clinical trial 
phases but concludes that these phases may not need to be sequential; rather, all phases 
should consider six core elements (Skivington et al., 2021).

The SRRR-TDF supports structured decision-making in the selection of key components 
(“knowledge units”) for clinical trial design. Phased trial development that includes essential 
intervention components should be sufficiently developed for progression through the 
efficacy pipeline (Campbell et al., 2000). The suggested phasing of clinical trials (Campbell 
et al., 2000) however, contrasts with the everyday reality of clinical trial development, where 
researchers from all disciplines and domains often skip trial phases for a range of reasons 
(Dalton et al., 2023). This practice may have contributed to research waste and inconclusive 
evidence (Chalmers & Glasziou, 2009) in our field. As we move towards the goal of improving 
the likelihood of progressing the development and evaluation of promising interventions 
through to larger trials, several components need to be systematically addressed. Below we 
outline the original and new Frameworks for Design and Evaluation of Complex Interventions 
to Improve Health (Campbell et al., 2000; Skivington et al., 2021) and SRRR-TD Frameworks 
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which provide a foundation for researchers to carefully review the state of evidence and 
“Knowledge Units” (pg. 793 Bernhardt et al., 2019) being used to make critical decisions in trial 
design. Using this framework (Appendix A) will support researchers to make decisions based 
on a thorough, systematic evaluation of the current evidence underpinning that choice.

Discovery research pipeline and phased clinical trials
Traditionally phased clinical trial development requires a series of sequential studies (phased 
trials) that examine the active ingredients in an intervention to determine if the intervention is 
safe and efficacious for use under the conditions in which it was tested (Campbell et al., 2000). 
These phases progress from pre-clinical research through to post-marketing evaluation 
(Skivington et al., 2021). These phases are frequently referred to as the “Discovery Research 
Pipeline” (Figure 1) and this important information is covered in detail by Campbell et al. 
(2000); Kleinman and Mold (2009) and National Institutes of Health (2025). The phases cover: a) 
Evaluation of the theoretical hypothesis behind the intervention (preclinical phase or “proof of 
concept”, which is frequently done in vitro or in vivo with animals); b) Modelling of the 
components of the intervention (Phase II, e.g., probing various doses of the intervention in 
small samples of participants (n = 20–80) for safety reasons); c) Identifying and describing the 
components of the intervention in larger groups (n = 100–130) while outlining the feasibility of 
the intervention and first evidence of its efficacy compared to an alternative (Phase II); d) 
Comparing the fully defined intervention (using the protocol developed in the first three 
phases) to an appropriate alternative (Phase III) to determine its general efficacy in a sufficiently 
powered (n = 1000,3000) and confirmatory trial; and finally, e) Determining if an efficacious 
intervention can be implemented into real world, everyday practice and its outcomes main
tained in the long-term via an effectiveness or a pragmatic trial (i.e., evaluating implementation 
and outcomes of the intervention as a best practice standard, Phase IV).

Figure 1. Discovery research pipeline.
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Due to the lack of agreement regarding the application of animal models in human 
language recovery and on the constituent elements of “pre-clinical studies in human 
language recovery”, our expert group chose to exclude this phase from the examples. 
We believe the remaining phases of the research pipeline are directly applicable to the 
aphasia research context. As such, we have removed the “pre-clinical” terminology 
from the remainder of this paper and in the adapted aphasia specific SRRR-TDF-A 
(Appendix B).

Limited early phase aphasia treatment studies and treatment outcome measures
The traditional phased approach (Phases I to IV in Figure 1) to clinical trials is recommended to 
achieve high confidence about an intervention’s efficacy and effectiveness. Most aphasia 
research to date reflects Phase II (feasibility and safety) studies and Phase III (efficacy) studies 
(Figure 1). Phase I trials (dose and safety investigations) are significantly underrepresented. We 
note that most of the early phase aphasia research has been done in systematic single 
experimental designs (SCED) rather than group trials and that this is primarily due to the 
significant heterogeneity of the aphasia population (Thompson, 2014). It is likely in some, if not 
many, instances in aphasia treatment research that the intervention is not sufficiently detailed 
enough (RELEASE, 2020) to apply it in later research pipeline phases (Phases II and III). More 
robustly developed, earlier phase intervention trials regarding dose may help improve the 
chance of results being confirmed in subsequent Phase III trials (e.g., Bowen et al., 2012; 
Godecke et al., 2020; Nouwens et al., 2017). It is unlikely that a single study can resolve all 
elements of an effective aphasia intervention; hence, we recognise the need to carefully 
manipulate each component in the intervention while attempting to control others. When 
these gaps are noted in research and clinical practice, the “knowledge unit/s” of the interven
tion that lack clear evidence must be targeted in robust earlier phase trial designs. Addressing 
this fundamental gap in aphasia research is of utmost importance for future clinical trials and 
funding high-quality research and is therefore the primary focus of this paper.

One way to address the significant lag-time in the research discovery pipeline is to use 
study designs that are faster, more financially efficient, and clinically relevant to address 
one or more intervention components within the same study (Pallmann et al., 2018). 
These innovative Adaptive clinical trials study designs (Academy of Medical Sciences,  
2019) are not new and have been used in cancer research and other fields to develop 
medical treatments for largely heterogenous populations (Bhatt & Mehta, 2016; Pallmann 
et al., 2018). Adaptive clinical trials use interim results to shape the final course of the trial 
and are based on a priori defined principles focusing on subsamples e.g., people with mild 
or severe aphasia as separate groups which are most likely to benefit from the target 
intervention. Adaptive trial designs may address some of the methodological difficulties 
facing aphasia research such as small participant numbers (compared to some other 
rehabilitation and most drug trials), highly varied participant characteristics, and the need 
to explore varied treatment doses to identify optimal intervention regimens (Hayward 
et al., 2024). Before initiating adaptive trials in aphasia rehabilitation, consensus in the 
field is required regarding the pre-planned adaptation criteria, that is, the decision rules 
for stopping or continuing a treatment arm after interim analysis.

Careful consideration and selection of research outcome measures in clinical 
trials are paramount. The varied use of outcome measures in aphasia research 
(Brady et al., 2016) complicates trial design and makes it challenging to interpret 
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the results. Therefore, there is a push for a standardized approach to measuring 
therapy outcomes (Wallace et al., 2014, 2019). The Research Outcome Measurement 
in Aphasia (ROMA) consensus statement provides a proposed minimum set of 
outcome measures for research to enhance data collection consistency across post- 
stroke aphasia intervention trials (Wallace et al., 2019, 2023).

SRRR-TDF framework
The SRRR-TDF (Bernhardt et al., 2019) was selected as the primary structure within this paper 
due to its ability to guide research decision-making with respect to readiness for a Phase III/IV 
trial (Appendix A). The authors introduce the “GO, NO-GO” concept that indicates if a research 
topic is ready to progress to a Phase III clinical trial (Bernhardt et al., 2019). The SRRR-TDF was 
designed specifically for the development of stroke rehabilitation research and addresses the 
complex nature of aphasia interventions well. In this paper, we demonstrate how it can be 
applied to designing aphasia clinical trials.

The SRRR-TDF (Bernhardt et al., 2019) has been used in post-stroke cognitive, commu
nication, and motor recovery trial development. The four key knowledge units (who is 
treated, when the treatment is initiated post-stroke and with how much of what) focus on 
behavioural intervention development with a fifth knowledge unit, “ADJUVANTS” added 
to acknowledge the increasing use of multi-modal interventions, for example, drugs or 
non-invasive brain stimulation paired with behavioural interventions in trials.

Importantly, three fundamental principles underlie the use of the SRRR-TDF: 1) 
knowledge units are thought to interact (e.g., the how much may differ for different 
levels of when); 2) decision-making is dynamic in that key knowledge units will shift 
depending on the available evidence and this will affect the rating of the knowledge 
unit; and 3) the nature of the interaction or relationship between the key knowledge 
units is rarely known.

Finally, the SRRR-TDF (Bernhardt et al., 2019) provides a way of determining the level of 
confidence in existing knowledge about a given topic. A ‘GO” decision indicates a ‘Very 
Confident” rating with most knowledge units pertaining to the research question to be 
addressed, while a “NO-GO” decision indicates “Not Confident to Somewhat Confident” 
decision on some to most knowledge units in the research question.

If a “NO-GO” decision about the knowledge unit(s) is reached, researchers are encouraged 
to address the evidence gap before proceeding to the next phase in the research pipeline. If 
a “GO” decision is reached, the understanding is that there is sufficient evidence for the 
treatment to be tested in a Phase III (to determine its general efficacy) or Phase IV trial (to 
determine if an efficacious intervention can be implemented into everyday practice and its 
outcomes maintained in the long-term via an effectiveness/pragmatic trial).

Methods

To demonstrate the application of the SRRR-TDF (Bernhardt et al., 2019) to aphasia research we 
produced examples of how it might be applied to two hypothetical aphasia intervention 
research questions. To complete the examples, the multidisciplinary expert group (N = 16) 
from Australia, Germany, Italy, UK and USA met regularly (eight teleconferences) between 
January to April 2021 and engaged in email discussions to facilitate decision-making. The first 
two meetings were used to:
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– Provide education on the development and use of the tool in upper limb recovery 
following stroke (delivered by author KSH), as used in the SRRR-TDF (Appendix A) 
paper (Bernhardt et al., 2019)
– Discuss how this framework might be applied to aphasia clinical trial development
– Prioritise knowledge units that would result in differing levels of confidence on the 
Confidence Rating tool
– Adapt the SRRR-TDF (Bernhardt et al., 2019) form for use with aphasia research 
i.e., reference to preclinical research was removed and the rating of “somewhat” 
was added to the “Prioritised Evaluation Criteria” box and labelled “SRRR-TDF- 
APHASIA” (Appendix B).
– Outline a process for how the SRRR-TDF (Bernhardt et al., 2019) would be applied to 
the chosen knowledge units in aphasia research.

Specific discussion regarding the use of the term “pre-clinical” research and addition of the 
“somewhat” term in the confidence rating section resulted in graduated adaptations of the 
SRRR-TDF (Bernhardt et al., 2019). Between meetings, the expert group members trialled the 
use of the adapted versions of the SRRR-TDF (Bernhardt et al., 2019) to ensure they were 
satisfied that changes to the decision-making tool and definitions were fit-for-purpose in 
aphasia research. Final consensus was reached, and the SRRR-TDF-A (Appendix B) decision- 
making tool was adopted for use.

The “what” and “how much” knowledge units were chosen as the target topics by the 
expert group as these knowledge units were considered two of the most pressing 
knowledge gaps facing aphasia researchers (Brady et al., 2016; RELEASE, 2021).

The expert group then worked in two self-selected groups (Appendix C -“How much” 
group n = 9, “What” group two n = 7) based on geographical time zones that facilitated 
virtual meetings to deliver the worked examples. A flow diagram of the process under
taken in this paper is outlined in Figure 2.

Each working group used a consensus-based approach to form the example research 
questions. The research questions were intentionally broad to allow for the existing 
evidence to be evaluated. A summary of the studies used in each example is provided 
in Appendices D and E. The criteria for “who” (Table 1) was kept constant for the purposes 
of the examples. Table 2 shows the definitions of dose used in these examples. The “when” 
knowledge unit was tailored within each example to demonstrate the use of the SRRR- 
TDF-A (Figures 3 and 4) from the available research (Brady et al., 2016; RELEASE, 2021; 
Robey, 1998).

A formal systematic review of the evidence was not undertaken for the purposes of this 
exercise; rather, we obtained expert consensus on existing high-level evidence to include in 
the examples (Brady et al., 2016; RELEASE, 2021; Robey, 1998). The SRRR-TDF (Bernhardt et al.,  
2019) working group used a binary scale (Confident/Not confident) to rate the importance and 
confidence of evidence. For this paper and the resulting process, the expert group amended 
the binary scale to a three-point scale: “Not confident”, “Somewhat confident” and “Very 
confident” to assist in the evaluation of the evidence used herein (Table 3). No changes were 
made to the definitions of confidence regarding the existing evidence.

After deciding on the evidence to be rated (stipulating reasons for inclusion and exclusion 
of the evidence) members of each working group individually rated the evidence using the 
SRRR-TDF-A confidence rating tool (Appendix B). The ratings were collated and circulated to 
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the group before a consensus meeting. At the consensus meeting, each point in the 
“Prioritised Evaluation Criteria” box of the framework was discussed in relation to the strength 
of the evidence for the research question, together with the individual ratings of the evidence 
presented in the “Clinical Evidence” box. The expert groups were encouraged to highlight the 
evidence gaps in each knowledge unit as part of this process. A consensus confidence rating 
was reached, and the collective decision to “GO, NO-GO” was made. Each expert group then 
generated recommendations for the next hypothetical study to be completed, taking into 

Figure 2. SRRR-TDF-A suggested workflow procedure.

Table 1. Participant selection criteria (“WHO”) kept constant across examples.
Inclusion Exclusion

● Aged 18 years or older ● Neurological condition 
other than stroke

● Aphasia resulting from a stroke ● Severe apraxia of speech 
or dysarthria

● Confirmed aphasia by a score of <93.8 on the Western Aphasia Battery- 
Revised Aphasia Quotient (WAB-R-AQ) or equivalent for tools in languages 
other than English

● Have corrected hearing and vision
● Sufficient comprehension to provide their own written informed consent

Table 2. Dose related terminology.
Term Definition

Duration* Length of the intervention as measured in days, weeks or months
Session* An occasion of service in which the intervention is undertaken
Session length* Total session time
Treatment frequency^ Number of days with sessions per week
Treatment intensity^ Number of session hours per week

Dose Dimensions: *Hayward et al. (2021); ^RELEASE (2021).
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account that there were several evidence gaps to be addressed in each example. The evidence 
gaps were prioritised by consensus in relation to the most important “next piece” of informa
tion required to progress the topic along the research pipeline. Finally, the “How do we find 
out?” and “What methods can be used?” boxes were completed incorporating the Medical 
Research Council’s suggested frameworks (Campbell et al., 2000; Skivington et al., 2021) 
framework for clinical trial phases (Appendix B). A flow-chart of this process is outlined in 
Figure 2. Using the “How do we find out?” and “What methods can be used?” boxes provided 

Figure 3. ‘How Much’ SRRR-TDF-A completed example.

Figure 4. ‘What’ SRRR-TDF-A completed example.
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clear “next steps” in the process of determining how to address the evidence gaps identified in 
the decision-making exercise. The “Clinical Outcome” box should produce a consensus derived 
approach to address the evidence gap in the investigated field.

Results

“HOW MUCH” example

Research question
The “how much” research question was, “Does higher compared to lower dose/no 
aphasia intervention in early recovery (starting before day 28 post-stroke) produce 
better communication outcomes at 12 weeks post stroke?” The completed example 
is shown in Figure 3. Limiting the “when” knowledge unit to the early phase (12  
weeks) post-stroke, facilitated more focused attention on a specific epoch post- 
stroke, narrowing the available evidence to address this important issue. 
Additionally, in this example the “what” knowledge unit was defined broadly as 
any intervention to improve communication function following post-stroke aphasia, 
excluding adjuvants (e.g., non-invasive brain stimulation or drugs). Higher dose 
intervention was defined as at least five hours of intervention (on-task) per week 
for four to twelve weeks (Bhogal et al., 2003; Brady et al., 2016; RELEASE, 2021; 
Robey, 1998).

Ranking of confidence for clinical evidence
The expert group’s rankings (Figure 3) showed an overall confidence rating between “Not 
confident” and “Somewhat confident” for “how much” based on the clinical evidence that 
included an individual participant network meta-analysis (RELEASE, 2021), two meta- 
analyses (Brady et al., 2016; Robey, 1998) and seven randomised clinical trials (RCT), all 
of which included data from participants on or before day 28 post stroke. All RCTs (n = 7) 
had more than 20 participants per arm. With the exception of VERSE I (Godecke et al.,  
2012) which was an earlier phase trial to VERSE III (Godecke et al., 2012), the trials (Bakheit 
et al., 2007; Bowen et al., 2012; Godecke et al., 2020; Laska et al., 2011; Woldag et al., 2017) 
showed no significant benefit of higher intensity aphasia treatment over the lower 
intensity/no treatment comparator intervention at the completion of the intervention 
period or at follow-up time points. The positive outcome in the VERSE I study (Godecke 
et al., 2012) could possibly be attributed to the fact that the participants in the “usual care 

Table 3. Modified aphasia confidence rating tool taken from the SRRR-TDF evaluation criteria 
(Bernhardt et al., 2019).

How confident are you in the clinical evidence?

N S V Prior research shows that intervention stands to benefit a substantial fraction of the target patient group
N S V Prior research shows an appropriately large effect size above what would be expected to occur spontaneously
N S V Evidence of appropriate sequence of prior phase studies (dose ranging, feasibility, safety, efficacy, fidelity, 

effectiveness) documented and reported
N S V Rationale for intervention, outcome selection, and follow-up mechanistically and behaviourally well 

conceptualised and described
N S V Prior research identified potential for target population stratification based on patient characteristics
N S V Builds on efforts that have been independently replicated

N = Not, S = Somewhat, V = Very.
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arm” of this study received limited or no intervention in the first 21 days post stroke, 
compared to the “daily therapy arm” who received an average of seven hours of face-to- 
face therapy. The difference in amount and intensity of treatment in this period was 
statistically significant (Godecke et al., 2012). The lack of difference of dose between 
intervention arms was noted in 4/5 RCTs with insufficient reported differentiation of 
intensity between groups (Bakheit et al., 2007; Woldag et al., 2017) or the experiment 
intervention offered was not intensive (Bowen et al., 2012; Laska et al., 2011). One study 
(Godecke et al., 2020) showed no benefit of higher over lower dose while one study 
(Nouwens et al., 2017) showed a higher intensity treatment benefit in the per protocol 
analysis only (that is in those participants who received the prescribed treatment dose of 
seven hours, weekly).

Based on the confidence rating of the evidence selected for review, the expert group 
agreed that a “NO-GO” decision had been reached and further data regarding a critical 
threshold of dose are required before future Phase III clinical trials can establish the 
superiority of higher intensity treatment over no treatment /low intensity usual care in 
early aphasia recovery.

Evidence gaps
To achieve this, the expert group identified five areas that require further research to 
inform the critical dose threshold in this example. These factors included the need for: i) 
use of consistent research outcome measures with the ability to sensitively measure 
communicative change in early recovery; ii) an appropriate control condition with 
a sufficiently different dose from the intervention group; iii) identification of the target 
“threshold dose” for testing with the duration of intervention kept constant i.e., “how 
much”; iv) determining potential variables that moderate the dose response relationship 
for example, identification of critical intensity thresholds for different severity subgroups 
and v) testing of tolerable maximum dose levels while holding knowledge units “what”, 
“who” and “when” constant.

Recommendations
The methods required to inform the above “evidence gaps” were to: i) develop appro
priate feasibility, dose ranging, screening and dose finding studies (phase I and II trials) 
that included a “no treatment”, a wait-list control or very low intensity usual care control 
(see Cassarly et al., 2021 as an example); and once positive evidence is established, ii) 
develop sufficiently powered dose efficacy trials (phase III trials) including a wait-list 
control/“no treatment” for the equivalent duration of the trial intervention to prove that 
chosen interventions are ready for progression to phase III and IV clinical trials. 
Specifically, the control interventions in early recovery should aim to account for natural 
recovery in the study design (e.g., a wait-list control group to account for no therapy) and 
include interval assessments to monitor change over time.

“What” example

Research question
The “WHAT” example is shown in Figure 4. The research question was “Does Semantic 
Feature Analysis (SFA) improve communication outcomes to a greater degree than other 
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interventions in chronic aphasia recovery (after six months post stroke)?” Keeping the 
“when” knowledge unit constant to chronic recovery facilitated more focused attention 
on a specific epoch post stroke, which in turn narrowed the available evidence to address 
this important issue. The “how much” knowledge unit was not defined, acknowledging 
that this would differ depending on the study and intervention type. Not keeping the 
“how much” knowledge unit constant within the research question allowed us to demon
strate the importance of the “unknown interaction between knowledge units” and the 
potential this has to affect the outcome of the confidence rating.

Individual expert group rankings were collated (Figure 4) revealing an overall 
confidence rating of “Somewhat confident” based on the evaluated evidence 
(Appendix E). This evidence included a meta-analysis (Quique et al., 2019) that 
incorporated data from earlier systematic reviews (Boyle, 2010; Maddy et al., 2014) 
and one more recent systematic review and meta-analysis (Brady et al., 2016) and 
a systematic review (Efstratiadou et al., 2018). Additionally, two RCTs with higher 
participant numbers (N > 20 PWA per group) were included (Kendall et al., 2019; 
Silkes et al., 2021). The evidence revealed medium effects sizes for SFA delivered for 
two to three hours per week to improve treated items and inconsistent evidence for 
generalization. A greater therapy dose appeared to lead to greater gains 
(Efstratiadou et al., 2018; Quique et al., 2019). The individual profiles (e.g., type 
and severity of aphasia, time post stroke onset, cognition, comprehension ability) 
of responders in these studies indicated that SFA may be more effective for people 
with fluent and mild/moderate aphasia.

Despite the higher confidence rating in the “what” example compared to the “how 
much” example, a “NO-GO” decision was also reached by the expert group for the “WHAT” 
evidence review. The expert group agreed that several knowledge units required smaller, 
earlier phase trial designs before results could be scaled up to Phase III efficacy studies. 
The following research priorities were identified: i) the optimal defined dose (intensity and 
duration) of SFA (how much), ii) generalizability of SFA treatment acquisition outcomes to 
connected speech (what), iii) the effect of individual treatment related components (what/ 
who) and iv) person level differences that influence response to treatment (who).

Recommendations
The methods required to inform the “what” evidence gaps to be addressed were: i) 
identify the maximum tolerable dose with dose ranging studies specific to SFA with 
careful attention to stratification of key language impairment and participant character
istics, ii) establishing long term maintenance effects (>2 months post treatment) on 
language and overall quality of life outcomes iii) to determine stimuli specific effects for 
acquisition and generalization. Additionally, the expert group identified all future early- 
phase trials should include longitudinal / maintenance outcome measures (when), Patient 
Reported Outcome Measures (PROMS) and Quality of Life (QoL) measures (what) and data 
to evaluate treatment cost benefits.

Figure 2 outlines the process we used to complete the examples presented here. The 
Aphasia specific SRRR-TDF-A (Appendix B) is also provided as a word document in the 
supplement for use.
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Discussion

Our group has developed one of many possible routes to understanding the aphasia 
evidence base to progress an appropriately phased clinical trial. The expert group 
adapted the SRRR-TDF (Bernhardt et al., 2019) to fit the lack of preclinical studies in 
aphasia research (Appendix B). The decision to remove preclinical research from the 
“Evidence” summary box was made following in-depth discussion within our expert 
group. The final decision was made following agreement that the definition of “pre- 
clinical” in the trials design literature was centred around the meaning “before testing 
in humans or ‘in-vitro’ (laboratory-based studies) and ‘in-vivo’ (animal studies)” (Kleinman 
& Mold, 2009). The lack of cellular and animal model research in the field of aphasiology 
was clear. In keeping with the overall scientific definitions in clinical trials, the term “pre- 
clinical” was removed.

Further discussion was undertaken regarding the possibility that single-case experi
mental designs (SCEDs) could be substituted in for “pre-clinical” research the application 
of the SRRR-TDF-A. The use of SCEDs may provide clearer links to the theories under
pinning aphasia treatment approaches and could equally be argued for (Yang et al., 2023) 
and be included in the application of the SRRR-TDF-A in future. The issue of terminology 
around what constitutes a Phase I clinical trial is starting to be addressed in newer 
frameworks (National Institutes of Health, 2025) ie the use of the word “Modelling” to 
describe Phase I research allows for broader application of research from all fields and 
may allow for inclusion of SCED research in the SRRR-TDF-A. This may assist with addres
sing issues related to developing more personalised / individualised aphasia therapy 
approaches in a known heterogeneous population.

The Expert group used the aphasia specific SRRR-TDF to identify the existing critical 
gaps in two clinically relevant examples of aphasia recovery research and to organize our 
decision making about our confidence in the evidence. A “GO, NO-GO” decision was made 
and using the remaining prompts “How do we find out?” Priority areas for future research 
were generated to address the evidence gaps outlined in the “GO, NO-GO” decision. 
Finally, the expert group drew on the (Campbell et al., 2000; Skivington et al., 2021) 
frameworks to guide decisions regarding the type of clinical trial required to address the 
evidence gaps and considered the most time and cost-efficient trial design to answer the 
research question (presented in the “Clinical Outcomes” box). Overall, the process helped 
to synthesise vast amounts of information in a systematic and analytical way. The use of 
this process resulted in the development of a clear and manageable research question 
and pipeline for each example that can be used systematically to advance aphasia 
recovery research.

However, the expert group is aware that funding and funder priorities may not allow or 
provide for several studies to answer each question as suggested by this systematic 
approach. The expert group argues that the systematic approach provides a guide and 
justification for increasing the early trial phase exploration of aphasia intervention trials to 
address possible ethical considerations and to reduce subsequent research waste. The 
expert group found the process outlined in this paper useful and informative to provide 
a thorough, systematic evaluation of the current evidence base and to support prioritisa
tion of intervention components for investigation in future research. The expert group 
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remains pragmatic and is not arguing for a purist approach for the evaluation of the 
existing evidence.

The expert group also acknowledge that use of the SRRR-TDF (Bernhardt et al. 2019) and 
SRRR-TDF-A decision-making tools has limitations including insufficient evidence for definitive 
decision making for each knowledge unit and difficulty incorporating nuanced data from 
multi-component behavioural interventions. In real-world research contexts, single therapeu
tic factors can rarely be separated from one another and from the context in which they are 
measured. Simplifying such complex human behaviours into segmented elements, runs a risk 
that important and meaningful treatment interactions may be over-looked or masked.

This acknowledgement highlights the value in targeted consideration and investiga
tion of key components in earlier phase designs prior to moving to more definitive trial 
designs to reduce research waste and knowledge gaps. The expert group agrees with the 
convincing arguments of our motor training colleagues’ (Bernhard et al., 2019) that an 
honest appraisal of the research evidence may ultimately lead to fewer, but better trials 
progressing to Phase III.

People with aphasia, their families and healthcare providers find it difficult to decide which 
treatment options will yield optimal rehabilitation results at an individually tailored interven
tion level. A concern is that our already financially and resource strained healthcare systems 
invest in suboptimal therapy regimens (Palmer, 2020), because no evidence exists to the 
contrary. This in turn adds to the economic burden of post stroke care (Brogan et al., 2023; Kim 
et al., 2023; Olesen et al., 2012). The expert group urges aphasia researchers to earnestly 
evaluate the evidence base and consider appropriate trial phasing to drive cutting-edge 
aphasia treatment research. Strategic international collaboration is needed to prioritise 
research and address the evidence gaps. This research needs to be done in everyday rehabi
litation hospitals, healthcare settings, homes, and communities around the globe so that we 
can achieve the next “breakthrough” intervention that will improve the lives of people with 
aphasia in the shortest time possible.

Conclusion and recommendations

The expert group acknowledges the many models and frameworks available to support the 
synthesis of vast amounts of research. The expert group chose frameworks that were believed 
to be best suited to the rich body of aphasia treatment research. Having tailored the SRRR-TDF 
(Bernhardt et al., 2019) to better suit aphasia research (SRRR-TDF-APHASIA), the frameworks 
were applied in two examples (Figures 3 and 4). The expert group proposed recommendations 
for using this process (Figure 2) to drive the next generation of aphasia clinical trials. 
Additionally, the expert group recommend that all aphasia research is co-constructed with 
people with lived experience, their family members and clinicians to ensure the research 
questions and outcomes are relevant to the community (Anemaat et al., 2021).

● Review process related background literature including phasing of clinical trials 
(Campbell et al., 2000; Skivington et al., 2021), SRRR-TDF process for motor stroke 
(Bernhardt et al., 2019), dose articulation in clinical stroke recovery (Dalton et al.,  
2019) and examining dose related framework in aphasia rehabilitation (Harvey et al.,  
2023).

● Form a research working/project group
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● Outline the evidence gap to be addressed and define the research question
● Search for all relevant literature and distribute key research papers in the field to 

working group members
● Honestly evaluate the group’s confidence in the evidence base and “NO-GO, GO” 

decision, taking particular note of key “knowledge units” (who/ what/ when/ how 
much therapy)

● Complete Aphasia specific SRRR-TDF individually and as a consensus process in the 
group

● Highlight the evidence gaps and potential methods to address these
● Generate a research question or justify your current research question based on 

identified gaps
● Plan the next study using the framework and process outlined here
● Consider reference to this framework when applying for funding/publishing justifi

cation for research.

Before commencing any aphasia intervention evaluation, we strongly encourage aphasia 
researchers to familiarise themselves with the resources available on the CATs website 
(https://www.aphasiatrials.org/tap-rct-resources/) concerning trial phasing and design. 
A user guide and training video for the application of the framework will be on available for 
researchers to embed the tool into routine research development. The TAP subgroup will 
support researchers to use this resource through targeted peer support via the CATs website.
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Appendix C. Expert group members and description of their clinical trials 
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Group Lead 
Erin Godecke 
(EG)

Speech and Language 
Pathology

Designing and leading multicentre clinical trials on early 
intervention and including people with aphasia in stroke clinical 
trials 
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Emily Brogan (EB) Speech and Language 
Pathology
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in clinical trials 
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Pathology

Designing and evaluating complex multidisciplinary interventions 
in stroke rehabilitation including multiple clinical trials, 
systematic reviews and meta-analyses including Cochrane 
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Breitenstein (CB)

Cognitive Neuroscience Designing and leading multicentre clinical trials that bridge the 
gap between controlled experimental research and real-world 
clinical practice 
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Kate Hayward 
(KSH)

Physiotherapy Designing and leading stroke recovery research, with a strong 
focus on early-phase and adaptive clinical trial design. Specialist 
application of SRRR-TDF in clinical trials 
https://orcid.org/0000-0001-5240-3264

Katerina Hiliari 
(KH)

Speech and Language 
Pathology and 
Psychology

Designing and leading clinical trials in stroke rehabilitation, 
aphasia, aphasia outcome measures and health-related quality 
of life 
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Paola Marangolo 
(PM)

Neuropsychology and 
Cognitive Neuroscience

Expertise in language rehabilitation and neuromodulation in 
aphasia clinical trials 
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Argye Hillis (AH) Neurology and Speech and 
Language Pathology

Stroke neurologist and speech language pathologist with 
expertise in aphasia, and hemispatial neglect. Clinical trial 
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neuroimaging, diagnosis, treatment, and recovery outcomes 
https://orcid.org/0000-0002-5192-1171

Shirley Thomas Psychology Designing and leading clinical trials in psychological interventions 
in rehabilitation and aphasia 
https://orcid.org/0000-0003-0704-9387

“What” Working 
Group

Erin Godecke 
(EG) – Group 
Lead

Speech and Language 
Pathology

Designing and leading multicentre clinical trials on early 
intervention and including people with aphasia in stroke clinical 
trials 
https://orcid.org/0000-0002-7210-1295

Emily Brogan (EB) Speech and Language 
Pathology

Designing and measuring treatment fidelity and therapeutic dose 
in clinical trials 
https://orcid.org/0000-0001-9604-4558

Rebecca Palmer 
(RP)

Speech and Language 
Pathology

Designing, managing and delivering aphasia clinical trials in 
healthcare settings 
https://orcid.org/0000-0002-2335-7104

Julius Fridrikkson 
(JF)

Speech and Language 
Pathology and 
Neuroscience

Designing, managing, and delivering aphasia clinical trials in 
aphasia and neuroimaging in healthcare settings

Kate Hayward 
(KSH)

Physiotherapy Designing and leading stroke recovery research, with a strong 
focus on early-phase and adaptive clinical trial design. Specialist 
application of SRRR-TDF in clinical trials 
https://orcid.org/0000-0001-5240-3264

Sonia Brownsett 
(SB)

Speech and Language 
Pathology

Designing, managing, and delivering aphasia clinical trials in 
neuroimaging and computer-based intervention in aphasia 
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(Continued)
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“How much” 
Working Group

Discipline Expertise

Miranda Rose (MR) Speech and Language 
Pathology and 
Psychology

Designing and leading multicentre clinical trials in chronic aphasia 
rehabilitation 
https://orcid.org/0000-0002-8892-0965

Donna Tippett (DT) Speech and Language 
Pathology

Designing and leading clinical trials in healthcare settings 
https://orcid.org/0000-0001-9485-9745

*All authors have conducted multiple aphasia and stroke related clinical trials, included consumer and community 
involvement in trial development, received national and international competitive funding and contributed new 
knowledge to aphasia evidence-based guidelines. Authors Becker F and Bernhardt J were involved in the manuscript 
but did not participate in the working groups.
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