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Background: People with aphasia (PWA) often suffer from reduced participation
and quality of life. Nevertheless, there are currently only a few specific
interventions that respond to this problem. Participation and quality of life could
be increased by interacting with peers who have similar experiences. Digital
social networks could stimulate an autonomous interaction. However, digital
social networks need to be adapted to the specific needs of PWA. Therefore, a
participatory, agile process involving the target group should be chosen to develop
such asolution, i.e., an app. The research project consists of a total of three phases.
In the first phase—app development—the app was developed and programmed
including the target group. In the second phase—app testing—the usability and
user-friendliness of the app were evaluated with four PWA. In the third phase—
feasibility and preliminary efficacy—that will be described in the article, the impact
of the app on PWA will be evaluated.

Aims: The overarching aim of our study is to provide preliminary efficacy of
the intervention. Digital social interaction with other PWA can lead to increased
social integration. In addition to digital interaction, personal encounters between
PWA should be encouraged. As a result, we expect an improvement in quality
of life of PWA. Additionally, we focus on identification of the most appropriate
measurements to discover changes associated with the intervention.

Methods: The evaluation, which is described in this paper, takes place in a
pre-test - post-test design with a total of n = 48 PWA. Participants will be recruited
in regional clusters to facilitate face-to-face meetings. Half of the participants will
be assigned to the delayed intervention group and the other half to the immediate
intervention group. Participants in the delayed intervention group will go through
a 3-month waiting period before using the app, while the participants of the
immediate intervention group will start using the app for 3 months right away.
Inclusion criteria are the presence of chronic aphasia (at least 6 months) and
possession of a smartphone with internet access. Questionnaires on quality of
life (SAQOL-39, GHQ-12), depression (GDS, DISCs), communicative participation
(CPIB), and social support (F-SozU) will be conducted at inclusion (t0), after 3
months of app use (t1), and after another 3 months for follow-up (t2). Participants
in the delayed intervention group will be assessed twice before the intervention,
before the 3-month waiting period (t0a) and after the waiting period (tOb). In
addition to the quantitative measures, interviews will take place with 6 to 8
selected participants after 3 months of app use. Responses will be analysed using
Thematic Analysis.

Discussion: The app will be the first social network tool that is systematically
developed with PWA. Initial indications from the first phases are that the app can
be used by PWA, so that the evaluation of this app version can take place in the
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third phase. Results of this study can provide an initial indication of whether social
network support is a suitable intervention. Findings will help provide information
on the feasibility of digital connectivity for PWA. Preliminary findings on its impact
on the participation and quality of life of PWA could be made available.

KEYWORDS

aphasia, digital participation, quality of life, social network, peer-to-peer support

1. Background

1.1. Introduction

Aphasia is an acquired language disorder due to brain damage.
People with aphasia (PWA) show difficulties in producing or
comprehending spoken or written language (Orchardson, 2012).
Aphasia is a common consequence of stroke. It occurs in about
30% of all stroke patients (Engelter et al., 2006; Flowers et al., 2016).
It is caused by cerebral insult in up to 80% of cases (Kolominsky-
Rabas and Heuschmann, 2002). Every year around 270,000 people
in Germany suffer a stroke (Stiftung Deutsche Schlaganfallhilfe,
2021). The prevalence of aphasia is around 100,000. It will continue
to rise due to demographic change and increasing survival rates
because of improved medical care (Rothwell et al., 2004).

1.2. Aphasia impacts quality of life and
social connectedness

The World Health Organization defines quality of life (QoL) as
the perception of the individual’s life situation in the context of their
environment and value systems (WHO, 2012). Following Hilari
et al. (2021), we refer to the construct of health-related QoL in the
following. Health-related QoL describes the impact of a perceived
health state on the ability to lead a fulfilling life (Bullinger et al.,
1993). Health-related QoL comprises the subjective assessment of
several components, e.g., physical, mental, emotional, family, and
social functioning (Berzon et al., 1993).

Aphasia impacts QoL significantly (Hilari and Byng, 2009)
and is associated with difficulties performing everyday activities
(Nitterlund, 2010; Alary Gauvreau and Le Dorze, 2022). For
example, up to 80% of PWA do not return to work due to the
impact of aphasia on their ability to perform vocational activities
(Doucet et al., 2012; Musser et al., 2015) and PWA are often
unable to maintain hobbies and life roles (Pike et al., 2017; Taubner
et al., 2020). Consequently, PWA suffer worse health-related QoL
than people living with cancer or Alzheimer’s Disease (Lam and
Wodchis, 2010).

QoL can be further impacted by a reduced social participation
up to social isolation (Hilari et al., 2010; Lee et al., 2015; Santo
Pietro et al., 2019). Social participation can be defined as “a person’s
involvement in activities that provide interaction with others in
society or the community” (Levasseur et al., 2010, p. 2148). Social
isolation is defined as having a limited network of people to interact
with regularly (NIH, 2021). Due to the language impairments,
PWA take part in fewer social activities (Cruice et al., 2006;
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Vickers, 2010). As a result, they are also exposed to the risk of
losing contact with friends and their wider social network (Vickers,
2010; Northcott and Hilari, 2011; Fotiadou et al., 2014; Ellis et al.,
2019). Consequently, PWA can experience loss of autonomy and
social withdrawal (Cruice et al., 2006; Vickers, 2010; Northcott and
Hilari, 2011; Le Dorze et al., 2014; Winkler et al., 2014; Musser
et al., 2015; Jones, 2017; Konnerup, 2018), which is associated with
psychosocial changes including depression. Up to 62% of PWA
show signs of depression 12 months after stroke (Kauhanen et al.,
2000).

Additionally, PWA often experience mobility issues due to
stroke, which further restrict participation and QoL (Lee et al,
2015). In summary, social isolation, psychosocial changes, and
mobility issues caused by stroke and aphasia contribute to
significantly reduced QoL.

1.3. Peer support for PWA

A distinction can be made between peer-to-peer support within
an entire group (typically, e.g., within aphasia self-help groups) and
peer-befriending between two peers, i.e., one-to-one peer support.
The focus of this study is peer-befriending. Peer-befriending means
a social and emotional support through an exchange of experiences
between people with similar life circumstances (e.g., living with the
same health condition; Solomon, 2004). Support from peers who
are experiencing similar life circumstances can be beneficial also
in case of aphasia, as PWA can empathise better and share their
concerns, fears, and hardships with each other (NHS Improvement
- Stroke, 2011). This shared basis of experience and exchange can
lead to a deep relationship of trust between PWA.

Increased participation in meaningful activities and greater
involvement with family, friends or support groups can have a
positive impact on QoL and living well with aphasia (Brown et al.,
2012). Brown et al. (2012) conducted a meta-analysis of data
from three studies to examine the role of participation on QoL in
PWA. They explored the perspectives of PWA, speech-language
pathologists, and family members on living successfully with
aphasia. According to the data, PWA participated in a wide range
of meaningful activities including communication-based activities
such as reading the newspaper and non-verbal activities such as
gardening. Engagement in meaningful activities was associated
with improved QoL.

A professionally guided, peer-befriending approach aiming
at depression prevention was planned in a study protocol for
PWA (Hilari et al,, 2019). In the randomised controlled feasibility
study conducted with 56 PWA, Hilari et al. (2021) demonstrated
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that peer-befriending for PWA resulted in significant long-
term improvements in wellbeing. Participants with aphasia were
recruited in the acute phase of stroke recovery. They were
randomly allocated to receive usual care (control) or usual care
plus peer-befriending (intervention). In the intervention arm,
participants were age-matched to a peer-befriender (person with
chronic mild-moderate aphasia). Participants received six 1-hour
peer-befriending visits over 3 months. Wellbeing was measured
before and after the intervention with the GHQ-12 (General
Health Questionnaire). The intervention group demonstrated
greater improvement in GHQ-12 score at the post-test time
point providing preliminary efficacy of this peer-befriending
intervention. The authors note that PWA who experience low levels
of distress in the acute phase of stroke recovery may benefit from
this peer-befriending approach in the long term (Hilari et al., 2021).

In another study, patients in the acute phase after a stroke, not
all suffering from aphasia, were offered supportive conversations
by peers. Semi-structured interviews post-intervention were
conducted. Most of the participants perceived the support and peer
conversations as emotionally relieving as they gave them hope,
provided a sense of validation and reduced feelings of isolation
(Kessler et al., 2014).

1.4. Digital solutions

Structural restrictions could make it difficult to participate in
peer-befriending approaches. Barriers like reduced mobility, lack of
speech therapy provision, especially in rural or underserved areas
(Lanyon et al., 2018; Hilari et al., 2021) could be remedied using
digital solutions. Digital media can increase autonomous, social
participation in the case of health impairments, as Moorhead et al.
(2013) found in a review. In this way, contacts and friendships
could even be made over distance. This could be helpful especially
for people in socially problematic situations. Existing social media
platforms such as Facebook are, however, too complex for PWA
(Buhr et al., 2017). Moreover, adapted services for PWA so far
relate primarily to exchanges via email (e.g., Mahmud and Martens,
2013, 2016; Thiel et al.,, 2017; Menger et al.,, 2020). Until now,
digital media in aphasia rehabilitation have concentrated mostly on
augmented communication in analogue situations and language-
specific training as a videoconference (Brandenburg et al., 2013;
Bilda et al., 2017; Asghar et al., 2021). Apart from that, there have
only been few attempts to develop social networks for PWA. Buhr
etal. (2017) found in a feasibility study that an adapted social media
tool used for the asynchronous exchange between PWA facilitated
interaction among PWA. The social network AphasiaWeb has
a linguistically and visually simplified layout and multimodality
input/output features (Buhr et al., 2017). However, no activities
can be planned. It also lacks the mediating function of “matching”
PWA with regard to similar interests, and similar requirements
for emotional and psychological support (see Hilari et al., 2021).
In addition, chat functions and a platform for appointments,
activities, and exchanges are missing. Preliminary concepts use
virtual environments to practise specific language skills (Egaji
et al,, 2019), but also social participation in groups e.g., EVA Park
(Galliers et al., 2017; Marshall et al., 2020). In Australia, an app for
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PWA is also being developed in a participatory approach with the
target group (Rose, 2023). As one component of the platform for
post-inpatient care, patients with language disorders receive peer
support according to the same pattern as in our research project
(Communication Connect; Rose, 2023). Thus, this project follows
a similar concept as we do. However, digital, autonomous peer-to-
peer support for PWA to increase social participation has not yet
been investigated.

In summary, there is a pressing need to develop digital
interventions to improve QoL of PWA (Hilari et al, 2019).
It must be noted that aphasia is often associated with other
neurological deficits such as hemiparesis or hemianopia (Fisher,
2009). Furthermore, as aphasia is more common among older
adults, digital skills are often lacking (Menger et al., 2020). Possible
neurological comorbidities and the advanced age of the target
group must be considered when designing a digital solution. Based
on the findings from the feasibility study by Buhr et al. (2017) and
the insights of Hilari et al. (2021), a digital social network should
additionally include a peer-matching function as well as enable
activity scheduling.

1.5. Introducing PeerPAL

The project “Peer-to-peer support: digital networking in
aphasia to improve quality of life (PeerPAL)” involves the
development and evaluation of a social network as a smartphone
app. A co-design process was used to incorporate the expertise of
speech and language therapists and PWA in the app development,
ie., we aimed at a catalogue of requirements for an app solution
in collaboration with PWA. To capture the requirements and
needs of the target group, a design thinking workshop and focus
group meetings took place in Phase 1 of the research project—
the app development. The six focus group meetings included the
project staff and four PWA. The group meetings took place digitally
at monthly intervals. In an iterative process the content, design,
and layout of the app went through repeated reviews, tests, and
corrections. It was a constant alternating process between focus
group discussions and revisions of the app. In addition to the
implementation of important functions such as the chat function
or text input, it became apparent that a matching function would
help the target group identifying participants with similar interests.
The app was then programmed for use on mobile devices (iOS
and Android). During Phase 2—app testing—the app was checked
for usage difficulties and problems. Again, four PWA, but different
from those who were part of the focus group, tested the app over
2 months. In this paper, we describe the study design of Phase
3—feasibility and preliminary efficacy—in which we evaluate the
revised app based on findings from Phase 2.

2. Aims

The PeerPAL project aims at:

1) Facilitating digital social networking to prevent depression and
social withdrawal, while overcoming physical distances.
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2) Encouraging face-to-face meetings and social activities with
peers to improve social inclusion.

W
~

Promoting independent use of the app by PWA.

'S
=

Gaining insights into digital learning under the condition of
language limitations to help facilitate digital inclusion of PWA.
5) Identifying the most appropriate outcome measures for
evaluating the effects of a digital social networking intervention,
which have not been established.

3. Hypotheses

Despite the preliminary nature of our study, we have attempted
to formulate initial ideas as hypotheses.

1. We anticipate that the intervention will result in significant
of QoL,
participation relative to

improvements in measures communication

participation, and social pre-
intervention measures for both the immediate and delayed
intervention groups (Babbitt and Cherney, 2010; Hilari et al.,
2021).

2. We hypothesise no significant change in measures of QoL,
communication participation, and social participation prior to
the PeerPAL intervention for the delayed intervention group.

3. We expect approximately constant stable values in the waiting
period for the delayed intervention group and significant
improvement in QoL, communication participation, and social
participation following the intervention period.

4. We hypothesise no significant differences between the
immediate and delayed intervention groups on measures of
QoL, communication participation, and social participation
after the PeerPAL intervention.

5. We expect improvements in measures of QoL, communication
participation, and social participation will remain stable for 3
months after the intervention for both groups (Hilari et al,
2021).

6. We expect the level of depression will remain stable in all
participants after the intervention until at least follow-up (Hilari
etal., 2021).

4. Methods
4.1. Design

The project consists of three phases: App development
(Phase 1), app testing (Phase 2), and evaluation of feasibility,
acceptability and preliminary efficacy (Phase 3). The first two
phases of the study have already been completed, as explained
in the background information. Phase 3 uses a pre-post waitlist-
controlled comparison design (Figure 1). Participants will be
allocated to either the immediate intervention group or the delayed
intervention group (3-month waiting period). This allows all PWA
to participate in the intervention and still allows any effects found,
to be compared with the control period. We will compare the
changes during the intervention period with the changes during
the waiting period, i.e., our control period. The assessment time
points will be at study inclusion (t0), after the intervention (t1) and
after follow-up (t2). The delayed intervention group will be tested
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at study inclusion (t0a) and again after the 3-month waiting period
(tOb). They will start the intervention after the second assessment
time point tOb. The intervention will consist of two parts. In the first
6 weeks, the participants will receive intensive support in using the
app. In the second 6 weeks, only technical support will be provided.
Figure 1 shows the study design.

A total of 48 PWA will be enrolled in the main study, 24 in
each group. The targeted number of participants was calculated and
determined using a power calculation (see Section 4.8.1).

The Template for Intervention Description and Replication
(TIDieR) guide (Hoffmann et al., 2014) was used to describe the
study interventions (Appendix 1).

Ethical approval to conduct this study with the described study
design was sought and received from the Ethics Committee of the
German Society for Nursing Science (DGP; 20-032).

4.2. Recruitment

Eligible PWA will be recruited in Germany through various
cooperation partners like clinics and language therapy specialist
practises as well as regional associations and self-help groups. We
will hand out flyers and information material to the cooperation
partners describing the inclusion criteria and contact details of
the project. PWA, therapists or relatives of PWA could use the
material to get in touch if a PWA is interested. By allowing all
participants to go through the intervention and thus use the app,
we expect that more PWA will be interested in the study resulting
in a positive impact on the recruitment rate. When PWA or their
relatives or therapists contact us, the project team will check during
a phone call if all inclusion criteria are likely to be met (see
Section 4.3).

As part of the recruitment strategy, participants are sought
in regional clusters. The intervention includes personal meetings.
Therefore, it will be necessary to recruit participants in regional
proximity so they can meet in person. It is planned that at
least six participants per regional cluster will be included and
thus it is assumed that about 6 to 8 regional clusters will
be needed. For organisational reasons, not all 48 participants
can be tested at the same time. However, the participants of
a single regional cluster should start the intervention period
at the same time so that participants can find as many other
participants from their own region as possible in the app. It is
planned that the regional clusters will start the intervention one
after the other at intervals of 1 month. In the process, the 3-
month waiting period will be completed in advance for the first
regional clusters. When 24 participants have been found for the
delayed intervention group, the following clusters will be recruited
for the immediate intervention group. Thus, randomised group
assignment will not be used so that participants can use the app
in parallel as much as possible. On the one hand, this may lead
to differences between groups at baseline, limiting replication and
generalisation of this study. On the other hand, non-random
group allocation reflects real-world heterogeneity of people with
aphasia and the potential impact of heterogeneity on the delivery
of this intervention.
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FIGURE 1

Study design. IIG, Immediate intervention group; DIG, Delayed intervention group; Measurement times: t0(a&b), baseline; t1, post-test; t2,

follow-up-survey.
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4.3. Inclusion criteria for participants
The inclusion criteria for participants are as follows:

e People with chronic aphasia due to a stroke or other injury to
the brain (6 months post onset): determined by the Screening
of the Aachen Aphasia Test (AAT; Huber et al., 1983). We
recruit PWA only from the chronic stage of aphasia onwards,
as people in earlier stages of aphasia are more distressed
(Hilari et al., 2010). Our method could be used in earlier
stages of aphasia, but adaptation to acute aphasia might be
required, as PWA in an early stage of aphasia may not yet
have realised the impact of the language deficit on their daily
lives (Grohn et al., 2012). In addition, social support becomes
more important at an advanced stage of adjustment to life after
stroke (Hilari et al., 2010).

Low levels of emotional distress: This is to ensure that
participants do not require more complex psychological
interventions. To assess depression, the Geriatric Depression
Scale (GDS) will be used even if it is not an aphasia-
specific measurement tool [such as the Stroke and Aphasia
Depression Questionnaire (SADQ; Sutcliffe and Lincoln,
1998)] but it has been successfully used in other studies
with PWA previously (Corsten et al, 2015; Lee et al,
2015). As the present intervention is preventive, participants
should show only minor signs of depression, operationalised
with a score <8 on the GDS (Sheikh and Yesavage, 1986).
For values between five and eight, psychological support is
recommended. This will be discussed with the participants in
a personal meeting. This conversation is conducted by one
of the research assistants with the participants. Both research
assistants are qualified speech and language therapists and
have therefore also completed several psychology modules.
If desired by the participants, relatives may also attend
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the appointment. If the GDS results in more than eight
points, the recruited person must be excluded from the
intervention. In this case, one of the research assistants
initiates a meeting with the person and his/her relatives
and strongly recommends seeking psychological support.
Among other things, the participant is strongly advised to
go to the general practitioner (GP), who in the German
health care system can refer the person to a psychologist or
psychiatrist. The GDS test results should be taken to the GP
appointment so that the GP can make further decisions based
on them.

Participants should have a smartphone with internet access
(WiFi and/or mobile data).

e Vision (with aids) should be sufficient for smartphone use.

No criteria for linguistic abilities are formulated (see Buhr et al.,
2017). Thus, the participants could represent a broad spectrum
of different levels of aphasia severity. Physical limitations (e.g.,
hemiplegia) are not an exclusion criteria as long as individuals
can operate a smartphone. The aim is to make the app useable
for as many PWA as possible. Especially PWA with more severe
disabilities, regarding language, mobility, and fine motor skills
might benefit from digital inclusion. Persons who do not meet the
above inclusion criteria will be excluded from the study.

4.4. Blinding

There is no blinding but there are two rules to improve internal
validity. Outcome scorers and assessors are different staff members,
but both are involved in the project. Assessors will conduct the
quantitative and qualitative outcome measures. Outcome scorers
who have experience in administration and evaluation will score the
outcome measures. The separation of test administration and test
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evaluating reduces the risk of individual bias. Participants are not
explicitly informed that there is a delayed intervention group and
an immediate intervention group. They are only informed about
the procedure in their group.

4.5. Training workshop

All participants will attend a 2-h training workshop prior to the
intervention period (Figure 1). The training workshop will be based
on an action-oriented approach (Pihlanto, 1994). It will take place
in a digital setting via Zoom with end-to-end encryption. This is
important to protect data privacy of the study participants as best
as possible. Small groups of four to eight participants from the same
regional cluster will be brought together. Technical and media skills
will be trained and knowledge about multimodal communication
will be taught. The sections of the app and its functions will be
explained in detail and the handling of the app will be practised.
Multimodal communication will be explained in more detail and
all communication modalities will be tried out in the app. The
following communication options are offered in the app: Writing
on the keyboard, writing using a dictation function, selection of
prepared response options (text modules), emojis and photos.

4.6. Intervention

Following the training workshop, participants will use the
PeerPAL-App independently in everyday life over a period of 3
months (Figure 1). The app allows participants to create a profile
with name, age, location, interests, and preferred modalities of
communication. Using these profiles, PWA can find other users
in regional proximity who have similar interests. Contact can be
made via text message (chat function) or via phone call. A reduced
number of emojis are offered in the chat to not overwhelm with
the selection. These are the emojis that are most commonly used
by PWA [empirically surveyed and literature-based (Petroi et al.,
2014)]. In addition, a selection of text modules is offered, which can
be used as response options. Activities can be scheduled. Invitations
can be sent to selected friends in the app, or all app users can
be invited. All tabs and functions in the app are designed to be
as simple and intuitive as possible. Video tutorials explain the
functions of the app in plain language and slow speed.

During the first 6 weeks, close support will be provided by the
project staff to help users post content and troubleshoot technical
issues. The participants will also receive weekly messages via the
app’s chat from the project team to motivate and remind to use
the app. In addition, they will receive individual feedback on their
usage behaviour once during this period. This should increase the
motivation of the participants to use the app (Zapata et al., 2018).
To promote independent use of the app and self-directed learning,
participants will be asked in the first 6 weeks of the intervention
period to carry out at least two actions in the app each week, e.g.,
send messages in the chat, schedule activities, or accept an activity
invitation. In the second part of the intervention, users will only
receive support when having technical problems. Participants will
be encouraged to continue using the app after the intervention
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period has concluded. Technical support will be provided as needed
until the follow-up survey.

4.7. Measures

4.7.1. Quantitative outcomes

Based on the aims and hypotheses of the study, the
measurements were selected. All tests will be performed at all
assessment dates, before intervention (t0), after intervention (t1),
and at follow-up (t2). The delayed intervention group will be tested
twice before the intervention, once before the waiting period (t0a)
and once after the waiting period (tOb). The project staff will
conduct the quantitative outcome measures in individual meetings
and support participants in case of language difficulties.

As the primary outcome QoL in PWA will be assessed with
the SAQOL-39 (Stroke and Aphasia Quality of Life Scale-39; Hilari
et al., 2003). The time required for the assessment is manageable,
appropriate for the target group and internationally compatible.
The test shows good values in internal consistency, test-retest
reliability, and construct validity.

GHQ-12 will be used as a second measure for QoL (Goldberg
and Williams, 1988). The procedure is the same as that of Hilari
et al. (2019). The GHQ-12 was tested in six validity studies and
demonstrated high reliability and validity (Goldberg and Williams,
1988).

All other tests are used as secondary outcome measures to learn
more about other effects of the intervention and to determine which
tests are best suited to detect therapy-specific effects.

Depression will be surveyed with the GDS (Sheikh and
Yesavage, 1986). The GDS contains 15 items that are answered
with yes or no. The GDS represents a reliable and valid self-rating
depression screening scale for elderly populations (Yesavage et al.,
1982). Nevertheless, GDS shows good diagnostic sensitivity and
specificity even for younger individuals (adults 18 years and older;
Guerin et al., 2018).

The intensity of depression will be assessed with the DISCs
(Depression Intensity Scale Circles; Turner-Stokes et al., 2005). The
DISCs Screening is a simple assessment tool with two questions,
specifically for depression in brain injury. It has acceptable
convergent validity, reliability, and responsiveness. The research
group translated the DISCs from English into German in a scientific
translation process ensuring that the internationally used DISCs
with a visual scale can be used for this German study with PWA.

Perceived social support and relationships with significant
others will be surveyed using the F-SozU (Social Support
Questionnaire; Fydrich et al., 2007). The short form of the F-SozU
used in this study contains only 14 items and can therefore be
completed in a short time. The F-SozU represents a reliable, valid,
and economical instrument and can therefore be used effectively in
clinical epidemiological studies or related fields (Kliem et al., 2015).

Communicative participation will be assessed with the CPIB
(Communicative Participation Item Bank; Baylor et al., 2013). The
short form of the CPIB contains 10 items and has been validated
for PWA (Baylor et al,, 2017). In the study of Baylor et al., the
majority of the PWA were able to respond to the CPIB tasks,
although most of them needed assistance. PWA, who were unable
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to complete the CPIB, generally had higher aphasia severity. The
research group translated the CPIB from English into German in a
scientific translation.

4.7.2. Qualitative outcomes

Semi-structured interviews regarding the social network and
living situation will be conducted with seven to eight randomly
selected participants immediately after the intervention (t1) and
during the follow-up (t2). In order to ensure variance between
the clusters and aphasia severity, the participants are divided into
the respective groups and randomly drawn from them. On the
one hand, this excludes selection bias, but on the other hand, this
approach also enables data transferability, by creating variability
and gaining different perspectives. Interviews will be held to get a
better insight into individually seen advantages and disadvantages
of the app, regional cluster dynamics, and perceived effects from
app usage, and to learn more about the working mechanism
of the intervention. In addition, the interview data will also
serve to elicit further suggestions for improving the app. The
interviews are based on a guide that includes open-ended narrative-
generating questions and specific follow-up questions. This allows
the interview to be individually adapted to PWA with different
levels of aphasia severity.

4.7.3. Fidelity

To ensure adherence to the protocol and comparability of the
implementation, all activities of the participants are recorded in
detail (number of posts, number of messages sent, time spent
online). This protocol has been developed and defined in advance
according to international guidelines.

Training workshop fidelity is monitored by video recordings
and with the use of a checklist. The template will be a checklist
that was developed and evaluated in the project, “Biography work
in long-term residential aged care with tablet support to improve
the quality of life and communication” (BaSeTaLK; Corsten and
Lauer, 2020). The checklist includes items on observation of
the participants and conveyed information on the app. Each
training workshop is supervised by an assistant who observes the
participants and ensures that the checklist is followed.

4.8. Data analysis

4.8.1. Power calculation

The sample size to detect the efficacy of the intervention
was determined based on the research design. Statistical power
was calculated using G*Power. With 24 participants each in the
immediate intervention group and delayed intervention group, a
mean effect size of 0.73 in the primary outcome measure (SAQOL-
39) is sufficient to confirm differences between pre- and post-
test (for n = 20, a mean effect size of 0.82). This is a high
effect size. The outcome variable in the calculations is QoL as
measured by the SAQOL-39. The calculations were based on
a one-tailed test situation, an alpha error of 0.05, and a beta
error of 0.2. However, it is meant as a compromise between
an achievable number of participants and an expected effect. If
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we do not achieve such an effect, we may at least be able to
see pre- and post-effects. The t-test for differences between two
independent means was used. The input parameters were one-
tailed calculation with an alpha error of 0.05 and a power of 0.8
given the exploratory character of the study. For the G*Power
calculation, the t-test for two independent samples was again
used. The input parameters were one-tailed calculations with an
alpha error of 0.05 and a beta error of 0.2, which is common for
constructing an RCT.

4.8.2. Statistical methods and qualitative analysis

Inferential statistics of intra-individual changes and inter-
individual differences, group differences as well as group differences
between the waiting period and intervention period will be
evaluated after testing for normal distribution either with
non-parametric or parametric procedures (depending on the
distribution of the data) with the IBM SPSS 25.0 statistics program.
The main objective of the study is to provide evidence of efficacy
of the intervention in improving QoL. To prove this, a pre-
post analysis will take place. Since we would also like to verify
long-term effects, an additional follow-up survey will take place
after 3 months. The quantitative outcomes (see Section 4.7.1)
will be used as dependent variables. The continuous variables
will be analysed according to the distribution characteristics by
means of a t-test for connected samples or Wilcoxon test. In
addition, regression analyses and the Kruskal-Wallis test will be
used. The number of factors will depend on the extent to which
the recorded group and study periods differences represent a
homogeneous or nonhomogeneous construct. Cluster analyses or
latent class analyses can be used to identify the subgroups. For
example, influencing factors such as age, gender, morbidity, and
aphasia severity can be analysed. An alpha level of 0.05 will
be accepted as significant. The results of the statistical models
will be presented in the form of regression coeflicients, their
95% confidence intervals, and effect sizes. Percentage scores will
be determined for the checklists for protocol adherence and
Kappa statistics will be calculated to determine inter- and intra-
rater reliability.

The study uses descriptive statistics to capture numbers on
recruitment, treatment fidelity and reasons for dropping out.

Recruitment and retention rates will be used to aid in the
calculation of the sample size of future studies with a similar
research interest, and to determine the required number of possible
recruitment locations (such as clinics and practises). Adverse
incidents such as dropouts will be also documented. The course
of study will be evaluated with qualitative interviews of the
participants. Thematic analysis will be used to explore the interview
material (Braun and Clarke, 2006).

4.8.3. Data management

A data management plan has been created via DMPonline
(data management plans online; Digital Curation Center, 2023).
DMPonline is a web-based tool that supports researchers to develop
data management plans. For secure data exchange between the
network universities, Synology Cloud Station Drive will be used,
which enables data storage on a server of the Ostbayerische
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Technische Hochschule Regensburg (OTH Regensburg). Project
staff at each university will enter anonymized participant data
directly into Synology Cloud Station Drive. Once data collection
has commenced, the study’s chief investigators will monitor data for
completeness and accuracy. They will also continuously monitor
the progress of the study, adverse safety events and data accuracy.
No formal criteria exist for discontinuing the trial early.

4.9. Trial status

The project started in December 2020 and the first focus
group meeting took place in March 2021 (phase 1). A total of six
focus group meetings were held by August 2021 to continuously
improve the app prototype. The time that followed was all about
programming the app, until 4 participants started the app testing
in May 2022 (phase 2). In August 2022, the first participants
for the main study were enrolled in the delayed intervention
group (phase 3). The project is officially registered and can be
viewed on the public website of the German Register of Clinical
Trials (DRKS00023855) and in the World Health Organization’s
search portal (http://apps.who.int/trialsearch/). Cooperation
agreements have been signed with the following practise partners:
“Aphasie Landesverband” (Aphasia National Association) in
Bavaria, the “Aphasiker-Zentrum” (Aphasia Center) in Lower
Franconia, the Asklepios Klinik Schaufling, the “Berufsfachschule
fir Logopadie” (Vocational school for speech and language
therapy) in Regensburg, the “Logopadische Praxis Brigitte Brauer”
(speech and language therapy practise Brigitte Brauer) in Mainz,
the “Logopddische Praxis Bruni Zeuner” (speech and language
therapy practise Bruni Zeuner) in Idstein and the “Praxis fur
Logopidie und Neurolinguistik” (practise for speech and language

therapy and neurolinguistics) in Regensburg.

5. Discussion

The PeerPAL-App is the first digital social network tailored
to the needs and capabilities of PWA. The app is intended to
promote social interaction with peers both online and face-to-
face, and thereby improve QoL and prevent depression. Consistent
and regular use of the app will be facilitated through training,
supervision, and support. If effective and integrated into the life of
PWA, it may have the potential to improve QoL, communicative
participation, and social support, and thereby prevent depression.

App-supported peer-befriending could ease the burden on
family members of PWA. Most PWA strengthen ties with
immediate family members after stroke, bringing them into focus
and making them key contacts (Hilari and Northcott, 2006;
Ellis et al, 2019). Interaction with other PWA can improve
communication within the family, reduce PWA dependence on
family members, and allow family members to have time to
themselves (Rotherham et al., 2016).

Future research could more fully implement qualitative
outcome measures to better elicit individual factors that contribute
to successful intervention such as size of current social circle or
personality factors. Transferring the app to other groups, e.g., with
neurogenic speech disorders, dysarthria in Parkinson’s disease or
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multiple sclerosis, could be evaluated in following projects. In this
way, further benefits can be generated.

5.1. Potential short-term impact

The social network will be open sourced after the end of
the project. Thus, the app could be used beyond the end of the
project and a continuous, flexible adaptation with low operating
costs could take place. In addition, training courses for speech
and language therapists, neuropsychologists and social pedagogues
are planned to make PWA aware of the app and, if necessary,
provide assistance during initial use. Professionals could benefit
as PWA will gain more autonomy and rely less on the support of
professionals. We are aware that successful use of the app cannot
replace personal contacts and professional support. Nevertheless,
the interaction with other peers might possibly be an alternative
way to get in touch with other people especially for people who live
in rural regions with poor infrastructure (Walter and Altgeld, 20005
Keck and Doarn, 2014; WHO, 2016; Roche and Nicholas, 2019),
which means e.g., a lack of public transport or reduced speech
and language therapy provision. These structural restrictions could
make it difficult to keep appointments (without assistance), meet
with other people or participate in peer-support approaches such
as self-help groups.
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