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Abstract

Background: In order to conduct research that is meaningful to speech and
language therapy services and their patients, it is often desirable to conduct
the research within routine clinical services. This can require considerable time
and commitment from speech and language therapists (SLTs). It is therefore
important to understand the impact that such participation in research can have.
Aims: To explore the impact of research participation in the Big CACTUS study
of self-managed computerized aphasia therapy conducted in 21 UK NHS speech
and language therapy departments.

Methods & Procedures: An online survey was sent to SLTs who took the lead
role for the study at their NHS Trust to evaluate the impact of study participation
in three domains: capacity-building, research development and health services.
The questionnaire, based on the VICTOR framework for evaluating research
impact, included Likert scale statements and closed and open-ended questions.
The results from open-ended questions were coded and analysed using frame-
work analysis in NVivo 12 and the data from closed questions were analysed
descriptively.

Outcomes & Results: A total of 12 SLTs returned the survey. Nine codes were
identified from open-ended questions and 20 predefined from the literature.
Analysis of the responses demonstrated the perceived impact including improve-
ments in practices and access to therapy, investments in infrastructure, increased
SLT profile, and impact on research culture among SLTs. The usefulness of the
intervention during the COVID-19 pandemic was also highlighted.
Conclusions & Implications: The results suggest participation in Big CAC-
TUS has resulted in improvements in patient care and SLT research capacity and
culture in speech and language therapy departments.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the

original work is properly cited.
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INTRODUCTION

We conduct research into speech and language therapy
to understand how best to help our service users and
to have a positive impact on the lives of people with
communication disorders and the work of speech and
language therapists (SLTs). The main objective of mea-
suring research impact is to identify any demonstrable
contribution that research-derived knowledge achieves
beyond academia. Impact evaluations have traditionally
been associated with automatic data-collection systems
such as journal impact factors, h-indexes, peer-reviewed
articles and alternative academic metrics. However, it has
been recognized that these metrics do not reflect the real
value of research (Belter, 2015). This fact has prompted the
development of multidimensional frameworks including
different domains for demonstrating the diverse benefits
that research can offer to people, organizations and prac-
tices at various levels (Cruz Rivera et al., 2017). Among the
well-known and large-scale frameworks used to evaluate
impact is the Payback framework, developed by Buxton &
Hanney (1996) in the UK. This outcome-based framework
covers societal benefits and traditional academic met-

capacity-building, computer-assisted therapy, impact assessment, rehabilitation research

What This Paper Adds

What is already known on the subject

* Practice-based research is encouraged to assist with the clinical relevance of
the research findings. Participation in research can be seen as an activity that
is additional to the core business of patient care and it can be difficult to secure
time to participate or conduct research in clinical settings. Impact evaluation

initiatives of individual trials facilitate early identification of benefits beyond

What this paper adds to existing knowledge

» This study describes specific examples of the impact on services, staff and
patients from SLT participation and leadership in the Big CACTUS speech and
language therapy trial in clinical settings.

What are the potential or actual clinical implications of this study?

* Clinical services participating in research may benefit from improved clinical
care for patients both during and after the study, an improved professional
reputation, and increased research capacity and culture within the clinical

rics. Another notable framework is the Research Impact
Framework (RIF), developed by Kuruvilla et al. (2007). It
includes four impact areas: research-related, policy, service
and societal.

In a review by Milat et al. (2015), 31 published stud-
ies of impact assessment in healthcare and public health
were identified. These studies often used the aforemen-
tioned frameworks to underpin their data collection. Only
four of the studies sought the views of non-academic end
users and only one assessed the impact of a health inter-
vention study. A scoping review of the stroke rehabilitation
research literature completed by the first author before this
study did not identify any published evaluations of the
impact of research in this field.

In healthcare in the UK, NHS managers are interested
in impact of research participation at the local level to ser-
vices, the workforce and patient experience (Jones et al.,
2020). Whilst other frameworks described are applicable
to healthcare research impact in general, the VICTOR
framework was developed specifically to make visible the
impact of research in NHS organizations with a focus
on nursing and allied health professions (Jones et al.,
2020). This framework was underpinned by concepts from
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existing frameworks including Payback and RIF. A co-
design process involved the generation of impact themes
with stakeholder groups including research leaders, health
and care professionals and patient representatives. Rich
narratives were assimilated into subthemes and themes
which led to the creation of six domains of impact:
health benefits of participants, service and workforce
changes, research profile and capacity, economic bene-
fit, organizational influence, knowledge production and
exchange. This informed the development of the VICTOR
tool/questionnaire, designed to provide a guiding frame-
work within a structured interview, or as a self-completed
questionnaire to gather impacts from researchers, research
participants, managers and clinical teams (i.e., beyond
the level of the academic perspective). The prototype tool
was piloted in 12 NHS organizations by collecting 24
impact questionnaires. This ensured construct and content
validity of the tool (Jones, 2020).

The study presented here reports an evaluation of
the short- and medium-term impacts directly for NHS
speech and language therapy departments that partic-
ipated in a randomized controlled trial: Big CACTUS
(Palmer et al., 2019). The trial evaluated the effectiveness
of a self-managed computerized word-finding interven-
tion for patients with aphasia post-stroke compared to
usual care. The VICTOR tool was used to collect data
as it was based on existing frameworks and was specif-
ically designed and tested for measuring the impact of
allied health intervention research studies on the NHS,
matching the context of the Big CACTUS study. This
is the first published use of VICTOR beyond the 24
impact cases used in its development and validation.
The trial, funded by the National Institute of Health
Research (NIHR), Health Technology Assessment (HTA)
programme [ISRCTN68798818], was a pragmatic random-
ized controlled trial, conducted within 21 speech and
language therapy departments in 20 NHS Trusts in the
UK. Six trusts served predominantly urban populations,
seven served predominantly rural populations and seven
were mixed. The trial evaluated the effectiveness of self-
managed computer therapy as an approach to delivering
therapy (i.e., whether it works in practice) rather than
efficacy (i.e., whether it can work under ideal condi-
tions). Therefore, we designed the study to be towards the
pragmatic end of the pragmatic-explanatory continuum:
SLTs within participating NHS Trusts were responsible for
recruiting participants, implementing, and delivering the
computer therapy approach and measuring outcomes in
the trial. SLTs received some extra research funding for
recruiting participants and conducting outcome measures
only. No research funding was provided for delivering the
intervention (therapist time, software, hardware, techni-
cal support). These activities were covered within existing

SLT resources or using the NHS Trusts’ usual procure-
ment procedures. See Palmer et al. (2019, appx 6) for
the pragmatic-explanatory continuum indicator summary
(PRECIS2) of Big CACTUS.

The study concluded that self-managed word-finding
therapy on a computer, set up by a SLT and supported by an
assistant or volunteer in addition to usual care was a low-
cost intervention resulting in a mean of 28 h (SD = 25.6)
more therapy practice than received with usual care alone
(3.8 h, SD = 7.4) and with a clinically significant improve-
ment in personally relevant word-finding compared with
usual care alone. Generalization to improved conversation
was not identified, however.

METHODOLOGY
Design

This study used an online cross-sectional survey, designed
on the Qualtrics platform Version 06/2020 (https://www.
qualtrics.com), to evaluate the impact of the Big Cactus
trial to date from the perspectives of SLTs who were prin-
cipal investigators (PIs) for NHS Trusts in the trial. This
approach was used in keeping with the VICTOR frame-
work on which the impact questions were based. The
questionnaire included closed and open-ended questions.
Quantitative data were collected to enable impact across
sites to be summarized, and qualitative data to understand
the extent of the impact and provide illustrative examples
of impact at individual sites.

Participants

All the SLTs who were PIs at the 21 speech and lan-
guage therapy departments (from 20 different NHS Trusts)
involved in the Big CACTUS trial were eligible to partici-
pate. We contacted PIs as these people were the point of
contact for the study and the people who had been directly
trained on the study procedures and intervention delivery
by the study team. They were also the therapists’ con-
ducting recruitment, and implementing the intervention,
including obtaining and tailoring software and hardware
for patient participants, assessing and monitoring patient
participants, and recruiting and training volunteers/SLT
assistants. Palmer et al. (2020) provides a description of the
eligibility criteria for PIs. Broadly, the majority held pre-
dominantly clinical roles and had between 5 and 20 years
of clinical experience treating people with aphasia. Their
level of seniority was representative of the majority of the
SLT workforce (Agenda for Change bands 6 and 7). Ethical
approval was granted by the School of Health and Related
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Research (ScCHARR) ethics committee of the University of
Sheffield on 26/05/2020.

Survey design

The majority of survey questions were adopted from the
Research Team and Practitioner Questionnaire of the VIC-
TOR framework. Additional areas of questioning were
developed by the authors: six statements to evaluate the
level of satisfaction with participation in the Big CAC-
TUS trial and open-ended questions to assess changes in
behaviours linked to the intervention offered by the study:.
The questionnaire included expansion open-ended ques-
tions (O’Cathain & Thomas, 2004). This is a subcategory to
corroborate closed question findings, provide more elabo-
rated information, and uncover areas not covered by closed
questions.

The questionnaire included three sections (see
Appendix 1 in the additional supporting information)
evaluating three domains of the VICTOR framework:
improving health and health services, research devel-
opment, and capacity-building. The first section, the
impact on participating therapists, focused on the domain
capacity-building at the individual level. This section
asked for any changes in behaviours, knowledge, or
attitudes promoted by the research that boosted individ-
ual work capacities and new skills. The second section
focused on domains of research development and improv-
ing health and health systems. Research development
included research awareness, new research skills, and
research initiatives within sites. Improving health and
health systems specifically focused on service changes
and benefits for participants and carers. This section
asked about access to new therapies, better processes of
care, new infrastructure and workforce. The third section
mainly focused on the domain capacity-building at the
organizational level, but also evaluated the improving
health domain. This final section assessed changes in
behaviours and practices of patients, staff, and NHS
speech and language therapy departments directly linked
to use of the computerized speech and language therapy
offered by the study. The first section used a 5-point
Likert rating scale and sections two and three employed
open-ended questions to invite qualitative description of
impact examples. Section two followed the same structure
as the VICTOR questionnaire, and sections one and three
were developed by the study authors.

A total of 26 questions were included, six Likert-type
statements and 20 open-ended questions: 13 questions
taken from the VICTOR questionnaire and seven added by
authors. The time needed to complete the questionnaire
was approximately 40 min. Before distributing all ques-

tionnaires, an internal pilot was completed with one of
the SLT PIs eligible to complete the survey. The original
survey did not require significant changes following the
internal pilot feedback, therefore the information provided
in the pilot survey was included in the final analysis and
results.

Recruitment and data collection

All eligible participants were invited to participate by
email. The online materials, accessed from a Qualtrics sur-
vey link in the invitation email, included a covering letter
with the information about the purpose of the study, a page
with instructions for survey completion and consent. The
instruction page included statements to confirm that par-
ticipating therapists understood the purpose of the project,
the freedom to withdraw at any point, and their volun-
tary participation. On agreement with the aforementioned
statements, the rest of the questionnaire was available for
completion.

The survey was available from 1 July to 1 August 2020.
Reminder emails were sent on 27 July. All responses were
anonymous to protect the identity of the participant and
their NHS Trust.

Data analysis

All submitted responses were analysed by first author SJ
who was independent of the Big CACTUS study and had
no relationship with the PIs (responding therapists). Data
generated by Likert scale questions (section 1) was cat-
egorical and data from open-ended questions (sections
2 and 3) was predominantly nominal. Categorical data
were analysed in Excel, using descriptive frequency statis-
tics. Nominal data were downloaded and transferred into
a spreadsheet in Excel for qualitative analysis in NVivo
software version 12.

To analyse open-ended questions, framework analysis
was applied, following the five steps recommended by
Kiernan and Hill (2018) (Table 1). This approach allows
a systematic categorization of the raw data into selected
domains, maintaining transparency in data analysis to
mitigate potential bias.

After familiarization with the data, predefined codes
were combined with emerging codes from responses and
organized according to the impact domains covered by the
survey to provide a working analytical framework. Table 2
shows predefined codes generated from the literature and
codes that emerged from the data. Both authors (RP was
the chief investigator of the Big CACTUS study and famil-
iar with the PIs) checked the grouped codes and differences
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TABLE 1 Stages of framework analysis
Description
1 Familiarization Read all responses to identify emerging categories
2 Construction a working Include predefined codes from literature and identify emerging
analytical framework codes from the raw data. Group codes in main categories
Indexing Application of codes from the analytical framework to the raw data
4 Charting Enter and Rearrange the data into superordinate categories to
facilitate analysis without removing the original observations
5 Mapping and interpretation Find patterns and relevant themes
TABLE 2 Working analytical framework
Selected domains Coding labels
Categories Predefined codes Emerging codes

Capacity-building

Research
development

Health benefits

Capacity-building at
individual level

Capacity-building at
organizational level

Research culture

Research capacity

Patient experience

Improving the health
system

Training opportunities
New knowledge/new skills
Changes in personal practices

Changes in roles and structures
(workforce)

Collective improvements, initiatives or
skills

Providing information and guidance

Developing research awareness
Willingness and interest in research

Involvement in other trials
Gaining research experience
New research networks

Access to therapy

Improvements in process of
care/practices

Health literacy

Support groups

Quality of life

Awareness of research findings

Changes in guidelines

Investments in infrastructure (computer
therapy resources)

Exploring career opportunities
Sense of purpose in the workplace

Building confidence
Teaching skills
Increased SLT profile

Evidence-based practice for and beyond
aphasia

Postgraduate research training
qualifications

Patient empowerment
New provision for carers

Benefits during COVID-19 pandemic.

were discussed and resolved. Finally, the framework was
applied to sort raw data, followed by description of find-
ings according to main categories and interpretation of
common patterns within each domain.

RESULTS

A total of 12 out of 21 eligible therapists completed the ques-
tionnaire (a 57% response rate). Section 1 of the survey was
fully completed by all 12 responding therapists, sections
2 and 3 were completed by 10 and nine responding ther-
apists, respectively. Not all therapists who answered ‘yes’
in the closed questions provided additional comments.
Data on responding therapists were deliberately not col-

lected in the survey to protect the identity of the individual
therapists and NHS Trusts.

Main results from closed questions

The impact of participation in Big CACTUS on
therapists

Most of the responding therapists agreed or strongly
agreed that as a result of participation in the Big CAC-
TUS trial SLTs gained training and knowledge, individual
clinical practices changed, and awareness about research
and interest in participating in future research activities
increased. Although, none of the responding therapists
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Section ONE Statements

and additional knowledge that | am using in my current practice.

of research in my job.

involved in further research and evidence-based practice.

practice is difficult.

m Strongly
dissagree

The participation in the Big CACTUS trial provided me with training

The participation increased my awareness about the importance

Having participated, | am motivated and interested in getting

My clinical practice has changed since participating in the study.

| felt overwhelmed by participating in the study.

| consider that applying research evidence and findings into

Disagree Neither agree nor disagree Agree  mStrongly agree

=0

2 [

N
=

FIGURE 1 Impact of the participation in the trial on therapists [Colour figure can be viewed at wileyonlinelibrary.com]|
Main impacts within participating NHS trusts in three areas
M YES mNO
10 10
9 9
2 8
2]
a
<< 7 7
&
=
~
w
o
&5
o
=
g 3 3
2
1 1
0 0
Health Experience of  Service Change Clinical or Generic Collective Action Research Culture Research
Improvements Care skills Awareness
1. Health benefits and Quality 2. Services and workforce impacts 3. Research profile and capacity
improvements within organisations
FIGURE 2 Main impacts of participation in Big CACTUS reported by responding therapists [Colour figure can be viewed at

wileyonlinelibrary.com]

reported feeling overwhelmed by participating in the
study, four agreed that translating evidence into practice
is difficult (Figure 1).

Research impact in participating NHS Trusts

The majority of responding therapists reported positive
impacts after trial completion in three areas: health ben-
efits for participants and carers, service and workforce,
and research profile within organizations (Figure 2). The
most reported impacts were acquisition of new skills,

enhancement in research culture, and improvements in
clinical practices along with the experience of care for
patients. Conversely, low numbers of responding ther-
apists reported changes in guidelines (3/10), workforce
(2/10), or new networks and collaborations (4/10) after
study participation.

Changes in behaviours and practices

The majority of responding therapists indicated that the
study intervention, computerized aphasia therapy, is being
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provided to stroke patients since the end of the trial in that
study participants requested to continue using it (three
sites), it is being delivered to new patients with aphasia
(five sites) and provided to patients with long-term aphasia
(one site).

Eight of the 12 responding therapists stated that some
technological investments have been made to continue
offering computer-based therapy. Five sites started using
other applications and software for aphasia. Although not
all respondents provided figures on the number of patients
now receiving computer therapy per year, some reported
figures ranging from 20 to 100 in different NHS Trusts.

Framework analysis open-ended questions

The working analytical framework used to analyse raw
data is summarized in Table 2. A total of 29 codes, orga-
nized into six categories, were clustered into the three
impact domains specified in the survey. The main findings
are presented by domain and illustrated with participant’s
quotes (P: participant number, Q: question number). The
most coded themes centred on improvements in practices,
investments in infrastructure, increasing SLT profiles, and
willingness to participate in research.

Domain 1 capacity-building
Capacity-building at the individual level

Participating therapists gained knowledge about the
research process and new skills in setting up, personaliz-
ing, and tailoring the vocabulary of the computer therapy
software used by the study (StepbyStep). They described
being enthusiastic and confident about making computer
therapy an integral part of rehabilitation therapy.

skills in gaining consent, skills in explaining
therapy, awareness of research methods, use
of QOL (quality of life measures). (P8-Q13)

My own clinical skills in the practicalities of
setting up the software are much better! I
feel comfortable with the software having had
time to learn it and can use it readily and
easily. (P1-QI3)

It was highlighted that the trial results have prompted
therapists to develop other approaches to achieve gener-
alization of the word-finding gains evidenced in the trial,
and also to measure conversational therapy outcomes in
routine practice.

I also am now keener to see how we can make
the computer programme an integral part of
therapy and evaluate ways to measure out-
comes in conversation. What do we need to
do? What did we miss? (P10-Q29)

The study’s emphasis was on the use of a
computer patient centred programme. The
additional concentration was also on the car-
ryover to conversation. Although this has not
been clearly shown in the study the need
to include this has been an essential more
developed addition in my approach to therapy.
(P10-Q13)

Capacity-building at an organizational level

Alarge number of comments were focused on an increased
SLT profile from participation in a large multicentre trial.
Knowing the trial results, that it does improve word-
finding ability in people with aphasia, built confidence
to incorporate computer therapy into everyday practices
amongst whole teams and not just therapists who had par-
ticipated in the research, leading to new approaches to
providing therapy. Also, participation in the study enabled
therapists directly involved to cascade their learning by
providing training opportunities for community groups
and wider SLT team members to become familiar with the
computer software.

StepbyStep software was already being used
prior to the study but now there is an evi-
dence base for its use so clinicians may be
more confident in using it and explaining why
this therapy has been selected to help with
word finding. (P11-Q12)

Regarding collective improvements, three areas were
mainly reported. First, an increased awareness of the
available software, apps and online therapy packages for
aphasia. Second, a collective interest in incorporating com-
puter therapy into their practice. Third, the introduction
of new approaches within services, for instance meetings
to review research evidence, the use of new outcome mea-
sures, and interest in exploringcomputer-based therapy
by other disciplines. However, three responding therapists
reported some limitations that have disbanded these initia-
tives and constrained participation in other trials including
staff changes and limited capacity and resources within
NHS Trusts.

The marked increase in offering patients
computer-based therapy has been good
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evidence of the change in therapy approach.
(P10-Q28)

Initially a few like-minded clinicians created
a small group, but staff changes resulted in
the group disbanding. In terms of wider part-
nerships, we also reached out in Stroke to
surrounding areas to share best practice etc.
but again due to distances and staff changes it
often lapses for long periods. (P4-Q20)

As obtaining informed consent is an integral part
of recruiting participants to a research project and the
Big CACTUS study used new approaches to obtaining
informed consent from people with communication dis-
orders in line with the Mental Capacity Act (2005), par-
ticipation of SLT departments in the study has influenced
the ways in which SLTs assess mental capacity in routine
practice.

The impact of the study has been that it
was a major innovator for change in the
use of the computer programme approach,
obtaining consent, mental capacity, research
involvement, the impact of carers and the
involvement of patients. I think it provided a
very good scaffold of what is needed to look at
SLT and therapy approaches. (P10-Q29)

An increase in dissemination activities related to the
study results and better-informed support offered from SLT
teams were reported. For instance, providing information
about computer-based therapy for individual patients, and
training activities to explain the software and disseminate
trial findings to new therapists, students, other professions
and disciplines, and local support groups.

I share the booklets produced as part of the
study with SLT students and new starters
to ensure they are aware of it, and offer
demonstrations to show them how to use the
software. (P1-Q25)

The emphasis on better and more informed
support from SLT and Rehabilitation assis-
tants with patients has been a good move
forward from the research. (P10-Q15)

No specific changes in management structures were
reported. However, some new roles among the SLT teams
included being in charge of setting up the software, sup-
porting remote therapy, offering advice on computer ther-

apy to other team members, and teaching responsibilities
as mentioned before.

the local PI has been identified as a key
link’ for team members to contact for
advice/support in relation to computer
therapy and research. (P12-Q14)

Domain 2 research development
Research culture

The majority of responses mentioned an increased inter-
est in exploring future opportunities in research, including
research roles. Also, a change in research awareness,
specifically in areas such as data collection, research
methods, and the Trust research processes. Having partic-
ipated in the Big CACTUS project, responding therapists
described how research felt more like something that was
okay for them to be part of and less of an ‘Ivory tower’
occupation.

Participating in research really opened my
eyes to how this data is collected and used.
Research feels less elite than it used to do.
(P3-Q18)

An understanding of the Trust process has
been also an important factor. Referrals into
the research support team is now more widely
known. (P10-Q18)

This study was really the first one that SLT ser-
vices in (xx Trust) had been a part of and so the
impact/interest/awareness in it has been big. I
think before this study it was perhaps felt that
it wasn’t something we could contribute to as
we are not part of a teaching hospital etc, but
this was a misconception. (P1-Q18)

After the study, some SLT teams started sessions to
review new evidence in all areas of clinical relevance as a
regular agenda item in peer group sessions, and discussion
activities, which represents an enhancing of evidence-
based practices for and beyond aphasia. Some responding
therapists expressed a sense of contribution to developing
the evidence base of the profession after participating in
the trial.

The interest in research has gone wider than
simply in terms of StepbyStep and we had
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a very successful and interesting study day
around dysphagia. (P4-Q15)

Research capacity

For some NHS Trusts, the Big CACTUS trial was the first
opportunity to be part of a research project. Furthermore,
responding therapists from four sites reported having par-
ticipated or are currently participating in other research
initiatives such as the Linguistic Underpinnings of Narra-
tive in Aphasia (LUNA, 2018) project, and participation in
The National Confidential Enquiry into Patient Outcome
and Death (NCEPOD, 2019) and Parkinson’s audit.

New research networks and collaborations were also
reported: internal collaborations with research support
teams and external collaborations with government
research organizations, for example, National Institute
for Health Research (NIHR), Trust lead for nursing,
midwifery & AHP research, and the Trust Research and
development (R&D) team. Additionally, participation in
the trial has been used to support funding requests and
applications to undertake research training opportunities
at postgraduate level.

and feel more connected with the NIHR than
ever before (receiving email alerts about the
new evidence base etc and sharing these with
the team). (P1-Q20)

Domain 3 health benefits
Patient experience

Among the improvements mentioned in this area, the
computer therapy approach trialled in Big CACTUS was
described as a patient-centred approach and an alternative
form of providing therapy for patients with aphasia that
represents a new model of care.

The majority of responding therapists agreed that com-
puter therapy has represented an alternative to access
therapy more regularly, provides an increased therapy dose
and is a flexible alternative for patients ‘when they wish
and as frequently as they wish’ (P12-Q15). For patients with
long-term stroke it has provided an opportunity to receive
therapy where they would not have done before. Further-
more, the inclusion of family carers in the therapy process
provided them with new skills and provision to offer bet-
ter support and help to patients using computer therapy at
home.

people with aphasia are able to receive more
therapy, instead of relying on a weekly face to

face visit or feeling lost when services end. (P1-

Q16)

Several people with long-term aphasia (20
years+ in one case) have done so. (P12-Q24)

Some participants had not used a computer
before but did so successfully—this encour-
aged them or their carers to consider the use
of computer therapy or apps going forward.
(P12-Q09)

One important emerging code was patient empow-
erment. Four responding therapists described that the
trial intervention enabled patients to have more indepen-
dent practice and select their own words and vocabulary
of interest. After trial completion, participating patients
and families had increased awareness of aphasia sup-
port groups, were keen to be involved in research, and
have considered the use of other communication therapy
apps. Furthermore, six responding therapists remarked on
improvements in patients’ communication, mood, well-
being, and a sense of purpose by taking part in research.

Step by Step software enables clients to have
greater influence over the vocabulary they
want to practise in therapy and they are able to
make choices more easily than if asked to gen-
erate core vocabulary independently as they
select items from a ‘menu’. (P11-Q29)

Some people became aware of new local sup-
port groups just through being in touch with
SLT services again, which were not available
at their time of discharge .... (P1-Qll)

Improving the health system

The acknowledgement of the study results has encour-
aged the use of computer-based therapy and supported
investments and funding in computer therapy resources.
Some participating NHS Trusts have invested in tablets,
laptops, iPad, and headsets, others have incorporated new
licences, or the software package offered by the study has
been updated since the end of the Big CACTUS trial. Some
responding therapists illustrated a growth in health lit-
eracy about computer-based therapy for aphasia among
staff and patients which has furthered a greater request
from patients. Given that, computer-based therapy has
become the norm as part of the aphasia pathway in some
participating trust and can be continued to be offered to
patients.
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A number of iPads have been sourced from
the Trust IT Dept and therapy apps installed
to ensure equity of access for patients in the
local area. (P12-Q22)

On the basis of the research involvement;
funding was made available to allow more
access to Step by Step for stroke patients across
the county, this has been continued. In general
there has been an increase in using computer
therapy .... (P4-Q12)

Increasing knowledge and access to computer
therapy for SLT in general has led to an
increased request from patients. (P10-Q24)

Three responding therapists perceived that StepbyStep,
the software used in the trial, can be complex, labour inten-
sive, and time consuming, which promoted the use of other
aphasia software options.

We have used Step by Step. However, because
it is quite a complex programme access to
other programmes such as Tactus and Cues-
peak have been used. (P10-Q25)

Some responding therapists perceived more adher-
ence and compliance with some of the recommendations
included in current guidelines. Specifically, by offering
support for carers and more therapy opportunities for
patients to achieve the target recommended by NICE
guidelines on Stroke rehabilitation in adults (2013) ‘offer at
least 45 min of each relevant stroke rehabilitation therapy for
a minimum of 5 days per week...’

I think generally because the approach allows
for more access to therapy, people with apha-
sia are able to receive more therapy, ... so I
guess further adherence to clinical guidelines
which suggest how much therapy people with
aphasia should receive has been achieved.

(P1-Q16)

Finally, an important emerging code was the benefits of
computer therapy during the COVID-19 pandemic. A con-
sistent view was that due to the pandemic there was low
priority and restrictions on the number of home visits and
face-to-face appointments. Consequently, it was perceived
that computerized therapy has been very much used with
greater recognition of the benefits.

This has proved particularly useful at the
moment where due to Covid 19, we are lim-
iting the number of home visits we conduct

. and people with aphasia therefore have
access to self-directed work (where they may
not have had access to anything before). This
has undoubtedly resulted in improved care for
patients in the long term. (P1-Q12)

DISCUSSION

This study was conducted to identify the impact of the
Big CACTUS trial since study completion within NHS
Trusts, from the participating SLTs perspective. It is impor-
tant to note that no audit of computer therapy use was
conducted before or after the Big CACTUS study and there-
fore impacts described in this survey do not represent
objectively measured change.

The online questionnaire identified benefits in three
impact domains proposed by the VICTOR framework:
capacity-building, research development, and healthcare
benefits. We found that taking part in the Big CACTUS
trial was a positive experience for therapists involved
which provides context for their perspectives. The most
frequently referenced benefits by responding therapists
were improvements in therapy access, changes in clinical
practices, an improvement in SLT profile, and an increase
in research culture. In contrast, impact on changes in the
workforce, new networks, and guidelines were reported
less frequently. Using the domains evaluated by the study,
the following describes the importance of these findings
and potential implications for practice.

Capacity-building

This domain reflected on the development of higher and
sustainable levels of knowledge and skills and the expan-
sion of infrastructure through planning and organization
to offer better quality of practices at an individual or
organizational level (DeCorby-Watson et al., 2018).

This study identified positive findings in four of the six
capacity-building principles described in the literature by
Cooke (2005): improvements in dissemination activities,
investments in infrastructure, networking and collabora-
tions, and increase of the SLT profile. At an individual
level, the survey found that participation in Big CACTUS
provided new knowledge, skills and training opportuni-
ties, strengthened confidence in the use of computer-based
therapy, and led to changes in clinical practice. At an
organizational level, the most significant benefit was the
increased profile of the SLT profession.

These results reinforce similar findings by other authors,
who have recognized that trial participation provides
clinicians with a better understanding of research findings,
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increases interest in using study results, and exploits the
information gained by the research (Boaz et al., 2015). Sim-
ilarly, strengthening and promoting the use of new skills
acquired among participating staff, facilitates the consoli-
dation of the benefits of the research, which can be used
to expand and modify current practices (Cooke, 2005).
Therefore, for Big CACTUS, these identified benefits can
ease future attempts to use computer therapy, support the
development of collective initiatives, and improve the pro-
vision of computer therapy in the long term. It must be
noted, however, that systemic difficulties such as turnover
of staff was perceived by some responding therapists to
limit sustainability of capacity developed and continuation
of improvements made. Such difficulties with sustainabil-
ity of improvements in healthcare are well documented in
the literature generally and recent SLT implementation lit-
erature within this journal (Stirman et al, 2012; Shrubsole
et al, 2022).

Research development

This domain focuses on activities at different levels to pro-
mote, support and develop individual or collective research
projects, expand clinical and academic research activities,
strengthen collaborations, and create a research culture
within organizations (Cooke et al., 2018).

This study found positive changes in three of the six
principles of research capacity development described by
Gee and Cooke (2018): promoting the dissemination of
research findings, supporting linkages and collaborations,
and developing research skills and confidence in the health
service workforce. The survey results showed that all
responding therapists identified an increase in research
culture with a greater interest in research involvement
and evidence-based practice, which represents a welcom-
ing environment for research projects within NHS Trusts.
Also, an increase in research capacity was identified
within five participating sites through the participation
in other trials after the end of Big CACTUS and the
development of new research networks, including external
and internal collaborations. It is important to acknowl-
edge that the responding therapists were drawn from the
group of therapists committed to supporting the Big CAC-
TUS project for 5 years and as such were likely to be a
group already receptive to the potential research might
offer.

In keeping with the evidence that teams with bet-
ter research knowledge, culture, and awareness facilitate
knowledge translation activities (Alison et al., 2017), these
findings revealed opportunities to implement the com-
puter therapy offered by the Big CACTUS trial. Further-
more, encouraging staff participation in research con-

stitutes an opportunity for clinicians to apply research
evidence to daily practice, understand the practical proce-
dures of research initiatives, and boost research capacity
within organizations (Jones et al., 2013).

Healthcare

Given the fact that the topics covered by this domain
are extensive, this study focused on examining changes
in clinical practices, patient empowerment, health liter-
acy, development of guidelines and policies, infrastructure
investments, and workforce. In the current study, most
of the responding therapists perceived positive changes
in clinical practice represented by increased therapy dose
and opportunities to access therapy, which prompted per-
ceived improvements in patient experience. Additionally,
three valuable impact findings were: (1) computer speech
and language therapy has allowed long-term patients with
aphasia to access computer therapy (often face-to-face
therapy is not available beyond a few months post-
stroke); (2) most of the participating SLT departments have
invested in equipment to provide computer therapy after
trial participation; and (3) some practices applied during
the study are still in use within NHS Trusts. These results
can be explained by three mechanisms. First, the evidence
of the potential benefits of a higher therapy dose in apha-
sia. Knowing that the average therapy dose for aphasia is
probably insufficient, and more hours of therapy per week
are needed to improve communication disabilities (Bhogal
et al., 2003), there is a growing interest in providing inten-
sive therapy to patients with aphasia. As mentioned by
Basso and Macis (2011), individuals with chronic aphasia
can benefit from therapy if it is ‘sufficiently prolonged or
intensive’, something that is not always feasible with face-
to-face therapy but represents an opportunity provided by
computer therapy.

Second, it is common that research activities pro-
mote investments in infrastructure and resources to con-
duct research and remain in place after trial completion
(Ozdemir et al., 2015). Third, it is recognized that there
is an association between organizations that are active in
research or participate in large and well-conducted trials
with improved healthcare performance, the development
of research networks, and the formalization of research
efforts within their structures, regardless of the trial results
(Thangaratinam & Khan, 2015; Boaz et al., 2015).

Survey results showed that computer therapy is per-
ceived to complement traditional therapy and promote
independent practice among patients. These findings are
similar to those reported by Van de Sant-Koenderman
(2011), who mentioned that computer technology in apha-
sianot only increases the amount of recommended therapy
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but also offers patients the opportunity to take greater
control of their rehabilitation therapy at their own pace.

Although some responding therapists perceived an
impact of the computer therapy on individual patients’
quality of life, this information needs to be interpreted
with caution considering that the Big CACTUS trial did not
find significant differences in quality-of-life improvement
between the computer therapy and control groups (Palmer
et al, 2019). Additionally, survey findings underlined the
importance of carers participation in the study. As stated
by NHS (2016), this is a role that contributes to promot-
ing the use of new technologies at home, communicating
patients’ experiences to the SLT team, and identifying what
works in the process of care.

One unanticipated impact of Big CACTUS was the
acknowledgement that the self-managed computer
approach has been useful and practical during the
COVID-19 pandemic, enabling continuity of care for
patients when face-to-face therapy was interrupted.
This result corroborates the ideas of Kearney from NHS
Confederation (2020), who described how COVID-19
pandemic has transformed NHS services to online routine
care, especially with long-term conditions. We can say that
the specific characteristics of the computer speech and
language therapy, such as home-based practice, tailoring
exercises to patient’s needs, low costs, and accessibility,
explain the identified opportunities of computer therapy
for patients in the context of the COVID-19 pandemic.
Although the COVID-19 pandemic has affected the
capacity to provide face-to-face rehabilitation therapy for
patients with aphasia, it has also driven the development
of emerging remote services and online technologies,
including computer rehabilitation therapy; which could
represent an opportunity of expansion and research in this
area (Kong, 2021). It is likely that the pandemic, therefore,
played a part in accelerating and consolidating the impact
of Big CACTUS research evidence.

Finally, it is frequently stated that it takes 17 years for
research to ‘get into practice’ on average. Some of this
time lag is related to research processes and time delays
within this (first gap in translation), and some of the time
is related to getting research evidence used in practice
(second gap in translation) (Morris et al., 2011). Sanders
(2016) describes how getting research into practice requires
the integration of explicit knowledge (research results)
with tacit knowledge (experience from daily practice). He
explains how explicit knowledge needs to be useful for
the end user. Research is often conducted in contexts that
are controlled and therefore different to clinical practice
contexts reducing the immediate usefulness or applicabil-
ity and transferability of the knowledge. Tacit knowledge
requires time for end users to reflect on integration of
explicit knowledge with their clinical experiences and

reflection time is often in short supply. This study has
demonstrated impact at trial sites within 2 years of trial
completion (4 years since the last participant was ran-
domized to the trial). We propose two factors that may
have accelerated the impact of the trial and its findings.
First, Big CACTUS was a pragmatic trial conducted within
SLT departments with the population care is typically pro-
vided for and implemented within this context by SLTs
using standard Trust processes. This may have increased
applicability and transferability of the knowledge created,
reducing the translational gap. Second, engaging SLTs in
the study to identify participants and provide the inter-
vention may have provided an opportunity to reflect and
integrate explicit and tacit knowledge of these staff mem-
bers who still remained in the SLT departments after the
trial completion.

STRENGTHS AND LIMITATIONS

This study has some important strengths. The primary
research involved 12 principal investigator SLTs represent-
ing impact at 12 different NHS Trusts across the UK.
The use of a validated instrument (VICTOR framework)
for measuring impact, the application of the framework
analysis, and double coding provided transparency and
trustworthiness of the results. To improve reliability, each
domain was evaluated using different questions, which
functioned as a control to verify the consistency between
answers.

Another strength is that this project explored the
impact on capacity-building and research development
independently. These domains are considered relevant
contributors to support individual or organizational
research initiatives, encourage the co-production of
research, and mobilize evidence to clinical practice
(Cooke et al.,, 2018). For the Big CACTUS trial, the
identification of resources in those areas is likely to have
facilitated the impact of the study.

However, some of the limitations are the low response
rate (only 12 of the 21 PIs participated) which will have
affected the range of views elicited with the potential
risk of non-response bias and the lack of detailed quali-
tative information of some impact areas. The diversity of
respondents was limited to the PIs/lead therapists at the
participating sites. It was not known the extent to which
these respondents’ sought views from other staff at their
sites and how many staff with different roles they may
have been representing in their responses. Engaging staff
at sites beyond the PIs may have broadened the percep-
tion of impact captured in this study. As ethics approvals
for this study restricted collection of specific data about
the sites which may have been identifiable, we do not
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know how similar the responding NHS Trusts were to each
other or how representative they may have been of other
NHS Trusts that were not involved the Big CACTUS study.
Due to the scope of the impact evaluation, minimizing
respondent burden by keeping the questionnaire short was
difficult. This may have increased the risk of abandoning
the questionnaire and submitting less detailed responses
(Story & Tait, 2019). Although the survey format consti-
tuted a pragmatic approach to explore opinions during the
COVID-19 pandemic, the depth of the data gained by open-
ended questions in a survey is not as rich as that possible
from interviews and other potential areas of impact may
not have been elicited. Moreover, the focus on capturing
change in the questionnaire resulted in requesting quali-
tative explanations for ‘yes’ answers, that is, where change
was perceived. This introduced a bias implicitly suggesting
to respondents that positive answers were more welcome
than negative ones. This resulted in a missed opportu-
nity to capture negative experiences that may be helpful
in designing research to better facilitate participation. The
lack of balance also meant that we did not take the oppor-
tunity to elicit views on where and why impact may have
been limited.

Further evaluations should involve end-users and other
stakeholders, use interviews, and measures of additional
indicators, both positive and negative. These approaches
may cover other domains not assessed in the current
project and offer more in-depth data about the impact of
SLT department participation in the Big CACTUS trial.
Finally, this impact evaluation was limited to impact
specifically observed within SLT departments that took
part in the Big CACTUS trial and is therefore not repre-
sentative of its wider impact. Additional areas of impact
to investigate over the medium and long term include:
influence of Big CACTUS findings on Stroke guidelines
for SLT both nationally and internationally (mention of
this was made in the survey results but it was poten-
tially too soon for changes in guidelines to have been
made); uptake of computer therapy approaches in SLT
departments across the UK and beyond; and impact of
Big CACTUS findings on the ongoing development of
StepbyStep software and other SLT computer therapy
applications.

CONCLUSIONS

This primary research constitutes the first step in mea-
suring the impact of the Big CACTUS trial. The impacts
perceived to be directly relevant to clinical practice were
identified as: (1) the use of computer therapy to improve
accessibility and continuity of care for patients with apha-
sia in the long term; (2) the impact of computer therapy

on increasing therapy dose and encouraging more active
patient participation; and (3) enabling access to therapy
in circumstances when traditional approaches are limited,
such as the recent COVID-19 pandemic.

Other forms of impact included participation in the
trial influencing investment by NHS Trusts in technology
to offer computer therapy to new patients. Furthermore,
being part of the Big CACTUS trial had an impact on rais-
ing the profile of the SLT profession within participating
NHS Trusts, fostering research participation, improving
research networking, leading to take up of research train-
ing opportunities, and influencing whole team focus on
evidence-based practice.
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