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ABSTRACT

Background: Friendship is vital for the well-being and social inte-
gration of people with aphasia (PWA) post-stroke. The impact of
chronic aphasia on the friendships and social engagement of PWA
is often overlooked by rehabilitation clinicians. Aim: To co-create
the Functional Rating of Interaction Engagement Needs and
Difficulties Scale (FRIENDS), a self-report aphasia-friendly tool, in
collaboration with PWA, and test its psychometric properties.
Methods: A Patient and Public Involvement approach was
adopted, involving 3 PWA and a caregiver as research partners
across eight co-design meetings. FRIENDS' psychometric properties
were evaluated with reliability and validity measures. The psycho-
metric study involved 166 participants: 62 PWA, 50 people with
stroke without aphasia, and 54 healthy controls.

Results: FRIENDS demonstrated excellent internal consistency
(Cronbach’s a>0.960) and high test — retest reliability (ICC >0.99).
The results demonstrated a significant difference amongst the three
groups (p <0.001), which verified known-groups validity. Significant
correlations between FRIENDS and measures of aphasia severity, func-
tional communication, and quality of life supported the tool’s conver-
gent validity. Results derived from analyzing the Consensus-based
Standards for the selection of health Measurement Instruments
(COSMIN) report supported its content validity.

Conclusion: FRIENDS is a psychometrically sound, patient-reported
outcome measure, developed to rate changes in the friendships of
PWA. Co-created with PWA, FRIENDS offers a broad view of chronic
aphasia’s impact on friendships, aiding clinicians in co-developing
functional intervention plans, enabling person-centered care, and
improving the social life of PWA.
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Introduction

The Burden of Stroke in Europe reports 1.12 million strokes per year, 9.53 million stroke
survivors, and 7.06 million Disability-Adjusted Life Years (DALYs) lost because of stroke
(Wafa et al., 2020). There is an estimate that by 2047, there will be a 27% increase in the
number of people surviving a stroke in the EU, with a marked rise in individuals aged 25 to
44 years (+43.8%) due to environmental pollution and lifestyle changes (Béjot et al., 2016).
Stroke has a lifelong impact on daily activities and social participation, including commu-
nity-based activities and maintaining friendships (Demers et al., 2025; Gopaul et al., 2022).
People with lived experience of stroke often encounter challenges in maintaining or
developing friendships due to physical, cognitive, emotional, and communication diffi-
culties (Ford et al., 2023). Approximately one-third of stroke survivors experience aphasia
(Kristinsson et al., 2022), which impairs their linguistic abilities, affects everyday commu-
nication, and can, over time, lead to disconnection from social networks and friends
(Fernandes et al., 2022).

Effective communication is fundamental to sustaining social relationships and friend-
ships, as it enables reciprocity, shared experiences, and the negotiation of social roles
(Hilari & Northcott, 2017). In aphasia, reduced communicative effectiveness has been
shown to disrupt friendship networks and contribute to social isolation, with friends
often withdrawing when communicative exchanges become effortful or unequal
(Northcott & Hilari, 2011). These challenges frequently lead to reduced social participation
and impact their quality of life (Pike et al., 2017). This underscores that communication is
not only a linguistic skill but also a critical mediator of participation and psychosocial. To
pursue a holistic approach to assess these restrictions, the International Classification of
Functioning, Disability and Health (ICF; World Health Organization [WHO], 2001) frame-
work allows us to determine the impact of stroke aphasia on the individual’s health status
(impairment), activity and participation, as well as other personal and environmental
(contextual) factors that influence the person’s level of engagement within their social
circle. The Activity and Participation domain (ICF; WHO, 2001) focuses on assessing the
level of involvement of people with aphasia (PWA) in everyday life events. Specifically,
Activity (WHO, 2001) considers the life activities in which PWA engage and how aphasia
affects the individual’s participation in these (Galletta & Barrett, 2014). In addition,
Participation (WHO, 2001) classifies PWA's participation level in society and describes
the effects of aphasia on social roles and life situations, including barriers to participating
in activities with friends (Doedens & Meteyard, 2022). Aphasia impacts Activity and
Participation in an interactive way, as it affects both social and personal life, for people
living with chronic aphasia (Matos et al., 2014).

Aphasia and friendship

Recent evidence shows that PWA who engage in social activities with friends report
enhanced emotional well-being and a stronger sense of belonging (Douglas et al.,
2023). Correspondingly, meaningful friendships are associated with significant benefits
in mental health and overall welfare in people with chronic aphasia (Douglas et al., 2023).
However, the degree of closeness in friendships is not always the same, as it depends on
the quality of the relationship and the context in which it develops after the stroke event
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(Azios et al., 2021). Recognizing the critical role of friendship enables healthcare profes-
sionals to develop tailored interventions aimed at strengthening social networks, thereby
supporting the overall quality of life of PWA after stroke.

While PWA typically continue interacting with family members after a stroke, the
nature and the number of their friendships often change significantly, bringing unfavour-
able changes to their social networks and interpersonal relationships (Northcott et al,,
2016). In a recent international survey on why aphasia awareness is important, 47% of
PWA voted that aphasia awareness is important because “aphasia affects not only the
person with aphasia but also their family and friends” (Bennington et al., 2024, 1925).
Similarly, the thematic analysis by Archer et al. (2024), on the perspectives and experi-
ences of PWA about their friendship, highlighted that if friends knew some basic informa-
tion about aphasia, bonds would stay stronger. Further, research has shown that PWA
struggle to maintain or form new friendships compared to stroke survivors without
aphasia (Hilari & Northcott, 2017; Northcott & Hilari, 2011). The study by Hilari and
Northcott (2006) on social support in people with chronic aphasia showed that 63.9%
of the participants with aphasia had less contact with friends than before the stroke, while
30% were unable to identify a solitary close friend.

People with chronic aphasia often attribute their shrinking social circles and friend-
ships to aphasia-related communication difficulties, unresponsive or unsupportive beha-
viour from others, changes in social priorities, a lack of shared experiences, decreased
energy, physical limitations, and environmental barriers Northcott and Hilari (2011).
Additionally, demographic characteristics including age, aphasia severity, gender, race,
and time post-stroke play a crucial role in their ability to maintain friendships (Madden
et al., 2023). Still, the detrimental effects of losing friends and having trouble making new
ones are pervasive (Azios et al., 2021). According to Madden et al. (2023), friendships are
more likely to be maintained when there is a shared history, when friends express
concern, and when the friendship focuses on the bond itself rather than shared activities.
Additionally, the study by Ford et al. (2023) highlights that PWA benefit from having
friends who give them more time, slow down, and simplify their speech.

The limitation in social interactions and encounters with friends is further reflected in
their emotional well — being as PWA experience higher levels of depression compared to
those without aphasia (Azios et al.,, 2021). The Supporting Well-Being through Peer
Befriending (SUPERB) trial by Hilari et al. (2021) tested the benefits of befriending,
a supportive intervention in which trained PWA, known as befrienders, offer companion-
ship, emotional support, and practical help to other PWA. The study found that peer —
befriending was feasible and well-received, with early evidence suggesting potential
benefits in reducing depressive symptoms and enhancing long-term mood changes for
people with chronic aphasia (Hilari et al., 2021).

Around that time, Madden’s et al. (2023) study on friendship and aphasia highlights
that severe expressive aphasia correlates with reduced friendship support. Therefore,
maintaining or developing functional communication skills is crucial for PWA, as they
significantly impact their ability to preserve friendships and engage in social interactions
(Fernandes et al., 2022). This not only enhances the quality of their everyday life but also
strengthens their emotional resilience (Therrien et al.,, 2021). “Functional communication”
refers to the ability to convey and understand messages in everyday contexts using all
available modalities, including verbal, nonverbal, and multimodal strategies (Doedens &
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Meteyard, 2022). From the perspective of caregivers, functional communication skills are
vital for fostering meaningful everyday connections with peers and ensuring the emo-
tional health of PWA (Charalambous, Phylactou, et al., 2024). Conversely, higher levels of
communicative participation are associated with better friendship support, underscoring
the importance of functional communication abilities in maintaining social connections
(Doedens & Meteyard, 2022).

Published tools rating friendship

Very few published questionnaires address friendship as a stand-alone subject. The
Friendship Scale (FS; Hawthorne, 2006), a six-item questionnaire designed for the general
population, measures social isolation rather than the broader dimensions of friendship.
The FS is suitable for older adults and people with chronic conditions, but not for people
with communication impairments. The SUPERB trial used the FS to measure outcomes
post-intervention (Hilari et al., 2021). Similarly, MyCommunication — Adults by Ter Wal
et al. (2024) is an item bank designed to measure communicative participation in adults
with communication difficulties, including those with aphasia, dysarthria, and apraxia.
However, it does not report any psychometric properties and does not specifically address
friendship, but rather the communication in the domain of Activity and Participation in
general. Further, the McGill Friendship Questionnaire (MFQ; Mendelson & Aboud, 1999)
evaluates the quality of friendships in late adolescents and young adults, and was used in
a study to assess friendship quality in a small sample of adults with traumatic brain injury
and their informant friend (Flynn et al., 2018). The Friendship Questionnaire (FQ; Baron-
Cohen & Wheelwright, 2003) was developed to assess friendship patterns among indivi-
duals with Asperger syndrome or high-functioning autism, whereas the Lubben Social
Network Scale (LSNS; Lubben & Gironda, 2004) focuses on measuring social networks and
social connectedness in older adults, with an emphasis on identifying social isolation.

None of these tools specifically captures the unique needs and challenges experienced
by people with communication difficulties after stroke. Addressing this gap, Madden et al.
(2023) developed a friendship questionnaire tailored to PWA. Their primary objective was
to explore how friendships change throughout stroke and aphasia recovery. Unlike
previously mentioned brief tools, the Madden et al. (2023) questionnaire comprised 54
open- and closed-ended questions designed to encourage PWA to recall and evaluate the
quality of their friendships, the support they received, the nature of their interactions, and
their communication experiences both before the onset of aphasia and during the early
recovery phase. While this study offers valuable insights into the friendship experiences of
PWA, the authors did not provide a detailed account of the questionnaire’s formal
development process and psychometric validation. They acknowledge the need for
further research to refine and validate tools specifically addressing friendship in the
context of aphasia.

Foundational theoretical frameworks

The Person-Centered Care framework (Martin-Sanz et al., 2022) was implemented in this
study to improve patient-practitioner interactions through shared decision-making
(Nelson et al., 2024). Person-Centered Care is a holistic approach in which people with
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stroke aphasia are provided with the support needed to enable them to participate and
make decisions about their individual needs (Hinckley & Jayes, 2023). The Person-
Centered Care framework was implemented by following a Patient and Public
Involvement (PPI) approach and actively involving four PPl partners, three with aphasia
and a caregiver (Charalambous et al., 2023). The PPI partners were involved from the
beginning until the end of the development of the tool as described in the Methods
section. By actively engaging PPI stakeholders for input, feedback, and diverse perspec-
tives, the co-creation of the Functional Rating of Interaction Engagement Needs and
Difficulties Scale (FRIENDS) sought to meaningfully reflect the distinct needs, preferences,
and lived experiences of the target population, in alignment with the core principles of
Person-Centred Care (Terry & Kayes, 2020).

In addition, the ICF framework (WHO, 2001) was foundational in developing FRIENDS,
as it captures the importance of assessing the real-life involvement of PWA in meaningful
social relationships. Specifically, the ICF Core Sets for Stroke (Geyh et al., 2004) highlight
the importance of social participation and engagement in promoting effective rehabilita-
tion by including categories relevant to friendships. For example the the ICF code d7500:
Informal relationships with friends, which is a subcategory of d750: Informal social relation-
ships, provides a more specific description focused on friendships outside the family, such
as creating and maintaining friendship relationships that are characterized by mutual
support and common interests. This category guided FRIENDS to focus on dimensions
such as personal contact, social engagement, and emotional support within friendships.
Also, by grounding the tool in the Activity and Participation domain of the ICF, FRIENDS
goes beyond measuring impairment or activity limitations to capture how friendships
function as both a resource and an outcome in the rehabilitation process.

The importance of developing the functional rating of interaction engagement
needs and difficulties scale (FRIENDS)

The European Disability Forum’s manifesto (EDF, 2023) outlines the key priorities for
persons with disabilities to be fulfilled by the European Organizations in full respect of
the United Nations Convention on the Rights of People with disabilities. The motto of the
disability movement, “Nothing About Us Without Us,” exerts pressure on the European
Commission to put forward specific laws to guarantee the independent involvement of
people with disabilities in all aspects of life. The FRIENDS project addresses this pan-
European challenge by creating a standardized, easy-to-understand resource in collabora-
tion with PWA and significant others from the beginning of the project.

This study developed a patient-reported outcome measure (PROM) to enhance clin-
icians’ understanding of how aphasia affects friendships from the perspective of the
person with aphasia. Specifically, a PROM co-created with PWA can capture the distinct
lived experiences of social connection and disconnection in ways that are accessible,
meaningful, and authentic to their voices and values. Co-creating a PROM fosters empow-
erment, inclusion, and the development of tools that reflect the everyday realities of PWA
(Swinburn et al., 2018). It also strengthens content validity through language, concepts,
and formats that resonate with them. In contrast, clinician-reported measures may
prioritise professional perspectives over what genuinely matters to PWA. Importantly, co-
creation aligns with ethical and participatory principles in health research, advocating for
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the active involvement of service users in shaping the tools used to assess their outcomes
(Anemaat et al., 2024).

Despite the recognized importance of social connectedness for emotional well-being
and recovery (Haslam et al., 2008), there is a notable lack of tools specifically designed to
measure the quality and extent of friendship in people with chronic aphasia after stroke
(Azios et al., 2021). This gap limits clinicians’ and researchers’ ability to assess and support
the social lives of PWA. To address this need, the present study introduces the Function
Rating Interaction and Engagement Needs Difficulties Scale (FRIENDS), a short, aphasia-
accessible, psychometrically robust tool co-created with PWA to identify both the needs
and difficulties they experience in friendship-related interactions. FRIENDS fills a critical
gap in the assessment of social engagement in chronic aphasia by providing a subjective
outcome measure that is suitable for use within therapeutic settings, concise enough for
clinical use, and grounded in the lived experiences of PWA, who were involved at every
stage of its development. By highlighting functional aspects of social connection from
their perspective, the tool supports person-centred goal-setting, intervention planning,
and outcome monitoring. This paper aims to (a) introduce the FRIENDS tool, (b) describe
its iterative development and co-creation with PWA, and (c) report the testing of its
psychometric properties.

Functional rating of interaction engagement needs and difficulties scale
(FRIENDS)

FRIENDS is a subjective, pictorial, self-report questionnaire co-created for PWA to explore
their experiences of friendship and social interaction. It consists of 10 items addressing
key dimensions of friendship, including social access, reciprocity, mutual interest, emo-
tional support, acceptance, trust, and social engagement. Each item is presented on
a separate page with a consistent layout: the header “During the past four weeks ... ",
a central statement, a supportive image, and a 5-point pictorial rating scale, 1 =“never”, 5
= "always”. For example, the item “I felt that | could rely on a particular friend” invites the
respondent to select the image that best reflects their experience. The questionnaire is
administered with support from a facilitator when needed. FRIENDS prioritizes the sub-
jective experience of living with chronic aphasia and was informed by existing tools such
as the AlQ-21 (Swinburn et al., 2018), alongside input from PPI partners throughout the
co-creation process.

Methods
Design

A co-creation approach, grounded in the principles of PPIl, was employed to develop
FRIENDS, followed by a cross-sectional study to evaluate its psychometric properties.

The research team

The research team included 12 members: a senior speech and language therapist specia-
lized in aphasia rehabilitation and research (MC), an occupational therapist with clinical
expertise in functional social reintegration of people with stroke and aphasia (MT), two
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final-year speech and language therapy (SLT) students nearing entry-level professional
qualification (who were the facilitators of the group and were managing logistics), three
people with chronic stroke-induced aphasia, who were members of The Aphasia
Communication Team (TACT) support group, named as PPl 1, PPl 2, PPI 3, a caregiver of
a person with aphasia, PPl 4, three communication partners who were supporting PPI
partner with aphasia and was supported by a mental health professional (PP) who
contributed to advisory and revision stages and oversaw statistical analyses.

PPI 1 was a 50-year-old divorced woman with two children of Greek-Cypriot heritage,
with a history of ischemic stroke related to recurrent atrial fibrillation. She presented with
chronic moderate expressive aphasia. She lived with her daughter, had not returned to
work after her stroke, and was socially isolated. PPl 2 was a 70-year-old retired public
officer, married with three children and five grandchildren, who had an active social life.
He experienced an ischemic stroke several years ago, which left him with right hemiplegia
and mild - moderate anomic aphasia. He retired early following his stroke. PPI 3 was a 62-
year-old married man with four children, employed as a public servant, who enjoyed
hunting and dancing. He never returned to work or to recreational activities after his
stroke and presented with moderate anomic aphasia. Communication partners were 23
years old, final-year SLT students, who identified as female. The demographic character-
istics of the PPI partners with aphasia and the caregiver are displayed in Table 1 based on
the DESCRIBE checklist (Wallace et al., 2023).

The study group has extensive experience in the psychometric testing of aphasia-
related assessment tools and PROMs (Charalambous, Phylactou, Elriz, et al., 2022;
Charalambous, Phylactou, Kountouri, et al., 2022; Charalambous, Phylactou, et al., 2024).

Table 1. Demographic characteristics of the four PPl research partners.

Characteristics PPI 1 PPI 2 PPI 3 PPl 4
Age 50 70 62 58
Years of education 12 12 12 12
Gender Female Male Male Female
Language of testing Standard Modern Greek  Standard Modern Standard Modern Standard Modern
Greek Greek Greek
Primary language Standard Modern Standard Modern Standard Modern Standard Modern
Greek* and Cypriot —  Greek and Cypriot -  Greek and Cypriot -  Greek and Cypriot —
Greek dialect** Greek dialect Greek dialect Greek dialect
Languages used in ~ Standard Modern Greek  Standard Modern Standard Modern Standard Modern
treatment & Cypriot-Greek dialect Greek & Cypriot-Greek Greek & Cypriot-Greek Greek & Cypriot-Greek
dialect dialect dialect
History of previous Ischemic Ischemic Ischemic N/A
stroke
Lesion Left Left Left N/A
hemisphere
Time since onset Seven years Nine years Eight years N/A
aphasia
Conditions arising Aphasia and mood Aphasia and Aphasia and sensory N/A
from disorders hemiplegia impairment
neurological
event

Note: PPl 1-3 are people with aphasia, and PPl 4 is a caregiver; *Standard Modern Greek is the native language of Greeks
living in Greece and is acquired (mainly used) at school in Cyprus, as it is the variety used in formal oral and written
communication (Fotiou & Grohmann, 2022). Standard Modern Greek was used during formal testing. **Cypriot Greek,
a dialect of Standard Modern Greek, is the mother tongue of Greek Cypriots and is used in informal/everyday
interactions (Fotiou & Grohmann, 2022). Cypriot Greek was used during the group sessions and informal assessment
procedures (personal stories).
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In addition, our team developed the People with Aphasia and Other Layperson
Involvement (PAOLI) framework (Charalambous et al., 2023) and has recently conducted
a co-design intervention study on aphasia groupwork (Charalambous, Symeou, et al.,
2024). The three PPI partners with aphasia had prior experience in aphasia research,
having participated as co-creators in a personal narrative intervention study (see
Charalambous, Symeou, et al., 2024).

Patient and public involvement methodology

PPl methodology was employed to ensure the meaningful involvement of three
people with chronic aphasia (PPI 1, 2, 3) and one caregiver (PPl 4) as equal members
of the research team. The team adopted the PAOLI framework (Charalambous et al.,
2023) to support the active involvement of individuals with lived experience from the
outset of the study and throughout all stages of the research process. Through the
adoption of PAOLI, the research team fostered equitable partnerships between
researchers and PPl partners, employing co-production methodologies that empow-
ered PWA to participate actively in decision-making regarding the development of the
tool items and associated imagery. Consistent with the distinction between involve-
ment and participation in research (McMenamin et al., 2022), all PPl partners were
engaged as research team members rather than research participants. Their role was
meaningful and active, ensuring that the tool reflected lived experiences. Involvement
was voluntary, informed, and non-coerced, with ongoing support to promote choice
and maintain independence. The PAOLI framework also guided the team in establish-
ing accessible communication strategies, providing clear and tailored information
about the project’s methodology. This comprehensive approach enhanced the trans-
parency, inclusiveness, and collaborative nature of the project, enabling PWA to
contribute meaningfully and actively to the research process. For this study, the
GRIPP-2 Short Form (Staniszewska et al.,, 2017) checklist was followed to report on
PPI (see Appendix 1).

Development process of FRIENDS

The study’s co-creation protocol was completed in eight 2-hour, weekly group meetings
(see Figure 1 for timeline). Seven meetings were conducted at the premises of the
Rehabilitation Clinic of the Department of Rehabilitation Sciences of the Cyprus
University of Technology, and one meeting was held online.

Group meeting 1: conceptualization

Meeting 1 served as an introduction among all members of the research team, including
the three people with chronic aphasia, their communication partners, the caregiver, and
the researchers. During this meeting, the members of the research team discussed the
overall aims of the project and collaboratively identified friendship as the central focus for
the development of a new assessment tool. It was agreed that a short, accessible, and
user-friendly tool should be co-created to specifically measure the concept of friendship
in people with chronic aphasia. This decision reflected the shared understanding that
social relationships are critical to the quality of life and functional recovery following
stroke. The meeting concluded with an agreement on the project’s ICF conceptual frame-
work and a commitment to a co-creation process grounded in the principles of PPI.
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Group Meeting 1

» Conceptualization
Group Meeting 2 * ltem Brainstroming

Group Meeting 3 * New ltem Development

Group Meeting 4 « External Review

Group Meeting 5 « Editing and Finalizing Content

Group Meeting 6 * Selection of Visual Stimuli

Group Meeting 7

* Selection of Self-Rating Scale

Group Meeting 8 » Cognitive Interviews

Figure 1. The timeline of developing FRIENDS.

Group meeting 2: item brainstorming

During Meeting 2, the discussion for the development of the items was initiated by
presenting the six items from the Friendship Scale (Hawthorne, 2006) to stimulate the
discussion. The Friendship Scale (Hawthorne, 2006) was chosen as the basis for FRIENDS,
as it was one of the assessment tools used in the SUPERB study by Hilari et al. (2021). The
research team began working on each item, collaboratively editing them through
a dynamic and interactive discussion. The six items of the FS were edited in the following
way:

(1) It has been easy to relate to others — “It was easy to hang out with others”

(2) I felt isolated from other people — “I felt that others were avoiding me”

(3) I had someone to share my feelings with — “I had someone | could express my
feelings to”

(4) Ifound it easy to get in touch with others when | needed to — “It was easy to talk to
others when | needed to”

(5) When with other people, | felt separate from them — ‘I felt rejected by my friends

(6) | felt alone and friendless — “I felt alone, without friends”

”

Group meeting 3: new item development

In Meeting 3, the research team continued to refine and expand the list of items devel-
oped in Meeting 2. Building on the initial six items, the PPl partners collaboratively
contributed four additional items: PPl 4 (caregiver) proposed Item 7, PPl 1 proposed
Item 8, PPl 3 proposed Item 9, and PPl 2 proposed Item 10. Below, we present these
four items in their original form alongside their revised versions by the end of the
meeting.

(1) I felt that | could rely on someone else — “I felt | could rely on a friend”
(2) I felt that | could express my opinion— “I felt | could tell what I think to a friend”
(3) I felt uncomfortable in a group — “I felt uncomfortable in a company”
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(4) | felt that | had difficulty understanding the group — “/ felt it was hard to keep up
with the group”

Group meeting 4: external review
Meeting 4 was conducted online and included the first author (MC), the two final-year SLT
students, an external speech and language therapist practising in aphasia rehabilitation,
and a person with chronic mild aphasia, who was not previously involved in the study. The
primary focus of this meeting was to review the draft version of the FRIENDS tool and to
ensure its consistency and clarity. During the meeting, it was identified that the formation
of the responses was inconsistent across items: negative responses did not always align
with the ascending order of the rating scale, potentially affecting the interpretation of
results. Specifically, this issue was observed in ltems 2, 5, 6, 9, and 10, which contained
negatively worded elements, leading to an opposite interpretation of the rating scale. To
address this inconsistency, the affected items were reworded to maintain positive phras-
ing throughout the questionnaire as follows:

(1) | felt that others were avoiding me — “I felt my friends were looking for me”
(2) I felt rejected by my friends — “I felt accepted by my friends”
(3) I felt alone, without friends — “/ felt | had a friend”
(4) | felt uncomfortable in a group — “I felt comfortable in company”
(5) I felt it was hard to keep up with the group — “I felt | could follow the company”

Group meeting 5: editing and finalizing items

In Meeting 5, the revised items from Meeting 4 were discussed for approval by the
research team. During this final review, minor edits were suggested by PPl partners
with aphasia, for example, substituting the word “others” with “friends/friend” and
“group” with “company”, to improve clarity and contextual relevance. While three items
(Q3, Q8, Q10) address communicative aspects, the remaining items capture other
domains of friendship (e.g., reciprocity, trust, shared activities) to reflect the broader
construct of participation and social connectedness, in line with the ICF framework. The
final set of 10 items, presented in Table 2, captures the aspects of friendship represented
in FRIENDS, as conveyed by the research team.

FRIENDS was originally co-created and validated in Greek, and subsequently trans-
lated/adapted into English for dissemination and use in international research contexts.
Therefore, for the English version of FRIENDS, a forward translation was conducted by
a bilingual professor of Speech Pathology with expertise in aphasia assessment and
rehabilitation. To ensure the tool remained meaningful and accessible to its target
population, a back-translation was carried out independently by two bilingual individuals
with aphasia, one with mild expressive aphasia and one with moderate anomic aphasia,
ensuring both linguistic and experiential relevance. The final English version of FRIENDS is
provided as supplementary material.

Group meeting 6: selection of visual stimuli

Meeting 6 focused on the selection of visual stimuli to accompany the 10 items of
FRIENDS. The two SLT students conducted a search of freely available imagery from the
Canva (https://www.canva.com/) (Figure 2A) and ParticiPics (https://www.aphasia.ca/par
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Table 2. The different aspects of friendship included in FRIENDS' items.

Aspect of
ltem Friendship Explanation
“It was easy to hang out Social Interaction/  the ease of spending time together and engaging socially with
with friends" Access friends
“| felt my friends were Reciprocity/ the sense of being valued and wanted by friends
looking for me” Mutual Interest

“I had someone to talk to  Emotional Support focuses on sharing personal feelings and receiving support
about how | felt”

“It was easy to talk to Accessibility/ how available and responsive friends are in times of need
a friend when | needed Supportiveness
to”
“I felt accepted by my Acceptance/ highlights the sense of being welcomed and understood by friends
friends” Belonging
“I felt | had a friend” Perceived the feeling of social connectedness, ensuring that one has friends
Friendship/
Presence
“I felt that I could rely on  Trust/ the trust aspect of friendship, focusing on the ability to depend on
a friend” Dependability a specific friend
“I felt | could tell a friend Open the level of openness in the relationship, where a person can share
what | think” Communication/  their thoughts and opinions without fear of judgment
Authenticity
“| felt comfortable in Social Comfort/ how at ease someone feels within the social environment and with
company” Safety their friends
“I felt | could follow the Social Integration/ the ability to participate in and follow the conversation or group
company” Engagement activities

\ \ Z /j =
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Figure 2. Example pictures from (A) canva and (B) ParticiPics.

ticipics/) (Figure 2B) collections, identifying potential images relevant to each item. The
selection process ensured that each visual was conceptually aligned with its correspond-
ing statement and easily interpretable by PWA. The research team chose imagery from
Canva, as these were perceived to offer a fresher, more contemporary aesthetic. For each
item, PPl partners reviewed the proposed options and voted on the image they found
most appropriate and representative. The images receiving the highest number of votes
were incorporated into the final version.

Group meeting 7: selection of self-rating scale

Meeting 7 focused on selecting a self-report rating scale to accompany FRIENDS items and
imagery. The goal was to identify a scale that was both accessible and meaningful for
individuals with aphasia, facilitating ease of understanding and accurate self-reporting.
A 5-point Likert-type pictorial scale (1-5) was selected, shown to be effective for individuals
with cognitive or communication disabilities (Swinburn et al,, 2018). The scale integrates
numbers, words, and pictures. Four different Likert-type scales were presented to PPI
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NEVER ALMOST NEVER SOMETIMES ALMOST ALWAYS ALWAYS
1 2 3 4 5

Figure 3. FRIENDS pictorial self-rating scale.

partners for selection. Each scale used a consistent numerical system ranging from 1 to 5,
with 1 representing “never” and 5 representing “always”, but differed in their visual repre-
sentations. The first scale used circles with varying degrees of shading to indicate frequency.
The second employed an analogue clock design to represent time-related frequency. The
third incorporated only hand gesture-based options. The fourth scale depicted five human-
like figures, each displaying distinct facial expressions and hand movements corresponding
to the five response options. Following the discussion and elimination process, all three PPI
partners with aphasia unanimously selected the scale illustrated in Figure 3, noting that the
alternative formats were perceived as either too abstract or too confusing.

Group meeting 8: cognitive interviews

Finally, in Meeting 8, cognitive debriefing interviews were conducted to confirm the
content validity and cultural relevance of the FRIENDS. Cognitive debriefing refers to
structured interviews with PPl partners to evaluate whether the items are relevant, clear,
and interpreted as intended (Terwee et al.,, 2018). All PPl partners were asked to rate
FRIENDS by responding to a questionnaire which was developed following the
COnsensus-based Standards for the selection of health Measurement INstruments
(COSMIN) guidelines (Terwee et al., 2018). COSMIN is a framework designed to assess
the measurement properties of PROMs (Terwee et al., 2018). The first author (MC), in
consultation with a young female stroke survivor with chronic mild-moderate anomic
aphasia, co-developed a self-rating questionnaire to assess the comprehensiveness, rele-
vance, appropriateness, and importance of the content of the statements. The content
validity questionnaire comprised 18 items, with responses measured on a five-point Likert
scale ranging from 0 (Strongly Disagree) to 5 (Strongly Agree). Cognitive interviews were
completed by the authors, MC and SE. Sample statements were as follows: This item is
relevant to my situation; the item has an appropriate/relevant picture; The item’s content
is clear to me; The content of the item is appropriate for me; This is an important item for
my life. To assess the relevance of the FRIENDS items, analyses of the median scores were
calculated. An item was accepted as “very relevant” if it received a median score of at least
4, Overall, results were expected to confirm that the content of the 10 items of the
FRIENDS was appropriate and relevant.

Pilot study
A pilot study was conducted to check the acceptability of the 10 items of FRIENDS, and
the time taken for administration and scoring. The pilot sample group consisted of 5
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people with chronic aphasia (more than 6 months post-stroke), and 5 people with
stroke no aphasia (SNA), recruited from the Cyprus Stroke Association registry. All pilot
participants were native Greek speakers. FRIENDS was administered to all participants
in one session with an average administration time of 8 minutes, depending on
language skills. The pilot study resulted in a wide range of scores (ranging between
18 — 48 out of 50).

Psychometric testing
Eligibility criteria

Participant eligibility was determined using pre-established inclusion and exclusion
criteria. Inclusion criteria varied in each group. For the participants with aphasia,
the inclusion criteria involved: being 18 years or older; having experienced a stroke
at least six months before participation (i.e.,, being in the chronic phase); and
having a diagnosis of aphasia confirmed by a certified speech and language
therapist using the Greek version of the Boston Diagnostic Aphasia Examination
(BDAE; Messinis et al., 2013). Participants with stroke but without aphasia were
required to be adults with a history of chronic stroke, while healthy controls (HC)
were required to be adults with no history of stroke or aphasia. Exclusion criteria
were also applied consistently across all three groups. Participants were excluded if
they had an additional diagnosis of dementia, another neurological condition,
clinical depression, or unilateral spatial neglect (as assessed by Albert's Test;
Fullerton et al.,, 1986), or visual or hearing impairments that could interfere with
completing the research protocol.

Recruitment

Participants were recruited from the Registry of the Cyprus Stroke Association, the
caseload of the Adult Rehabilitation Clinic of the Cyprus University of Technology,
various regional and national rehabilitation centres, nursing/care homes, and private
clinics.

Procedures and materials

For the development and validation of FRIENDS, ethical approval was obtained from the
National Bioethics Committee (EEBK EP 2024.01.109). The tests and questionnaires were
administered either at the participant’s house, in clinics, or in private offices between
September 2024 and March 2025. All standardized assessments were administered and
scored by three qualified Greek-speaking speech and language therapists, after receiving
training on the tool from the study team. Informed consent was documented using an
aphasia-accessible written, signed, and dated informed consent form, and demographic
information was obtained from each participant before the beginning of the study. All
assessments were conducted over two visits: the first lasting 1.5 hours to administer the
five measures listed below (see Measures), and the second lasting approximately 10
minutes to complete FRIENDS for re-test 7-14 days after the initial administration.
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Measures

A selection of measures related to validating FRIENDS included tools that are standardized
and validated in Greek and tapped into language abilities, functional communication, and
the impact of aphasia. These were:

(1) The Aphasia Severity Rating Scale (ASRS) from the Greek adaptation of the Boston

-

=

Diagnostic Aphasia Examination Short Form (ASRS-SF; Messinis et al., 2013). The ASRS
is a rating scale used to measure aphasia severity. This scale was used to evaluate
the severity of the observed language and communication difficulties of the
participants with aphasia. This included (1) a 10-minute semi-structured interview
about their previous employment, their stroke story, and basic demographic
information, and (2) a description of the “Cookie Theft” picture, e.g., “Tell me
everything you see going on in this picture”. Aphasia severity was evaluated
based on the fluency and intelligibility of the spoken output. The scores of the
ASRS ranged from 0 to 5, with 0 indicating very severe non-fluent aphasia and 5,
very mild aphasia predominantly characterized by naming difficulties. As with other
rating scales, ASRS classification relies on rater judgement, and the rating of
aphasia severity may therefore vary across clinicians

The standardized Greek version of the CETI (CETI-GR; Charalambous, Phylactou, et al.,
2024). The CETI-GR is a 16-item questionnaire completed by the carers of people
with chronic aphasia. The CETI-GR assesses both verbal (10 items) and non-verbal (6
items) communication skills in 16 different daily situations, e.g., “Having coffee-
time visits and conversations with friends and neighbors”. Each statement is pre-
sented to the respondents using a visual analog scale represented by a horizontal
line of 100 mm. Zero means “not able at all” and 100 “as able as before”. For each
statement, the caregiver had to mark their response on the visual analog scale with
a pencil. Each answer was rated from 0 to 100, and the total score was calculated by
dividing the sum of the individual situation ratings by the total number of situa-
tions. Lower scores show low abilities in everyday functional communication, and
higher scores show better functional communication in everyday life.

The standardized Greek version of the Scenario Test (Scenario Test-GR; Charalambous,
Phylactou, Elriz, et al., 2022). The Scenario Test-GR is a tool that evaluates functional
communication in simulated everyday communication situations e.g., “You are
going home. Now you want to invite your friend for coffee at your house next
time. How do you do that?”. Scoring is completed by the clinician. The Scenario
Test-GR consists of 18 items as part of six daily-life scenarios (each scenario has 3
questions) using black and white pictures. The score for each item ranges from 0 to
3 for each question. The total score is calculated from the sum of all questions. The
scores range from 0 to 54, with a lower score indicating poor functional commu-
nication and a higher score indicating better functional communication.

The standardized Greek version of the Aphasia Impact Questionnaire-21 (AIQ-21-GR;
Charalambous, Phylactou, Elriz, et al.,, 2022). The AlQ-21-GR is a self-reported ques-
tionnaire that evaluates the impact of aphasia on the quality of life of PWA. It
includes 21 questions and is divided into three domains: Participation,
Communication, and Emotional State e.g., “How were things with friends?”.
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Participation includes 7 items, communication includes 6 items, and emotional
state includes 11 items. Each item has a 5-point rating scale (0-4), with 0 indicating
“no problem” and 4 indicating “impossible”. Total scores range from 0 to 84, with
lower scores indicating a lower impact of aphasia on quality of life.

The Functional Rating of Interaction Engagement Needs and Difficulties Scale
(FRIENDS) (described in the Development section above). FRIENDS is a self-report
questionnaire designed to assess social engagement and the quality of friendship
interactions for PWA. The scale consists of 10 items and utilizes a self-rating system
with a consistent numerical range from 1 to 5, where 1 represents “never” and 5
represents “always”. Total scores range from 0 to 50, with lower scores indicating
fewer or no friendships. See Figure 4 for an example item and its self-rating scale.

Stroke survivors without aphasia (SNA) and healthy controls (HC) were only assessed
with FRIENDS. Across all groups, a consent form was signed to ensure informed participa-
tion and a case history interview.

@ During the past four weeks...

It was easy to talk to a friend when | needed to

2 8

NEVER ALMOST NEVER SOMETIMES ALMOST ALWAYS ALWAYS
1 2 3 4 5

Figure 4. An example item with its self-rating scale from the FRIENDS questionnaire.
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Validity assessment

To assess validity, both convergent validity and known-group validity were
examined.
In terms of convergent validity, three hypotheses were formulated:

(i) Scores of FRIENDS will significantly correlate with measures of language severity,
that is, the ASRS of the BDAE-SF (Messinis et al., 2013). Previous studies have shown
a close association between language severity after stroke and friendships (Azios
et al., 2021).

Moderate to high correlation was expected for the Scenario Test-GR
(Charalambous, Phylactou, Elriz, et al., 2022) and the CETI-GR (Charalambous,
Phylactou, et al.,, 2024) since both tools assess functional communication.
Previous research has shown that functional communication is a key factor in
developing and maintaining high-quality friendships, as it fosters engagement
and support between friends (Hilari & Northcott, 2017).

Scores of FRIENDS will significantly correlate with measures of the psychosocial
domain, that is, the AlQ-21-GR (Charalambous, Phylactou, Elriz, et al., 2022), as
there is evidence of a link between fewer or no friendships with poor quality of life
(Madden et al., 2022).

(ii

=

(iii

=

Known-groups validity was assessed by comparing scores across the three groups (PWA
vs SNA vs HC), with the expectation that PWA would obtain lower scores on the FRIENDS
compared to SNA, and that both PWA and SNA groups would have lower scores than the
HC group.

Criteria for psychometric testing

The following criteria were used to test the reliability and validity of FRIENDS. Generally,
a Cronbach’s a > 0.70 indicates good internal consistency (Nunnally & Bernstein, 1994).
Similar to previous studies measuring the psychometric properties of friendship scales,
a rounded Cronbach’s a > 0.8 was considered excellent (Hawthorne, 2006). ICCs should
be > 0.75 for good test-retest reliability (Streiner et al., 2014). Correlational analysis
(Spearman’s p) was undertaken to test the convergent validity of the measure.
Convergent validity refers to how closely an instrument relates to other measures of the
same construct (Taherdoost, 2016). Commonly in psychometric testing, correlations
between 0 < p< 0.3 or 0.3 < p< 0 are considered weak, between 0.4 < p < 0.6 or —0.6 <
p < —0.4 moderate, and p > 0.6 or p <—0.6 strong (Akoglu, 2018). Lastly, known-groups
validity was assessed using a one-way ANOVA with group (PWA vs SNA vs HC) as a factor.
Known-groups validity determines that an instrument can demonstrate dissimilar scores
among different groups (Taherdoost, 2016). Pairwise group comparisons were followed
using Tuckey corrected t-tests. An a=0.05 was used as a threshold for statistical signifi-
cance for all tests.

Statistical analysis
Statistical analysis was conducted using the JASP (v0.19.3; JASP Team [JASP], 2024)
statistics computer software.
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One hundred and sixty-six participants (85 female, mean age = 66.55 + 14.80 sd, [min = 23,
max = 91]) in total were recruited to test the psychometric properties of FRIENDS. Out of
the 166, 62 were assigned to the PWA group, 50 to the SNA group, and 54 served as HC.
A detailed breakdown of the participants’ demographic characteristics is presented in

Table 3.

Table 3. Demographic characteristics of participants.

People with People with Stroke without Healthy
Aphasia Aphasia Controls Test for group
Characteristic (n=62) (n =50) (n =54) differences
Gender
Male 34 (55%) 28 (56%) 19 (35%) X’ = 5.95,
Female 28 (45%) 22 (44%) 35 (65%) p=.05
Age
Mean (sd) 71.42 (13.42) 67.68 (15.86) 59.93 (12.98) F=987,
Min-Max 25-91 28-88 23-89 p < .001
Completed Education
Primary 21 (34%) 13 (26%) 14 (26%) X0y = 5.61,
Secondary 22 (35%) 23 (46%) 28 (52%) p=.85
High-School 1 (2%) 0 0
College 6 (10%) 4 (8%) 5 (9%)
Bachelor’s 8 (13%) 6 (12%) 5 (9%)
Master’s 4 (6%) 4 (8%) 2 (4%)
Years of Education
Mean (sd) 10.76 (4.16) 10.98 (3.94) 11.33 (3.07) F=0.34,
Min-Max 3-18 4-18 5-16 p=.71
Marital Status
Married 41 (66%) 35 (70%) 40 (74%) X6 = 369,
Single 5 (8%) 4 (8%) 4 (7%) p=.72
Divorced 3 (5%) 5 (10%) 2 (4%)
Widowed 13 (21%) 6 (12%) 8 (15%)
Socioeconomic Status Based on Former or Current Occupation
Higher managerial 2 (3%) 0 2 (4%) X6 = 7.75,
Intermediate 25 (40%) 16 (32%) 15 (28%) p=.26
occupation

Manual occupation 26 (42%) 31 (62%) 32 (59%)
Unemployed 9 (15%) 3 (6%) 5 (9%)
Current Employment Status
Yes 3 (5%) 11 (22%) 34 (63%) X’2) = 49.10,
No 59 (85%) 39 (78%) 20 (37%) p < .001
Months Post Stroke Diagnosis
Mean (sd) 45.19 (51.78) 60.28 (77.37) - ta10) = 1.23,
Min-Max 6-276 6-336 - p=.22
Stroke Type
Ischemic 41 (66%) 39 (78%) - X2 = 2.93,
Haemorrhagic 19 (31%) 11 (22%) - p=.23
Other 2 (3%) 0 -
Lesion Location
Left 55 (89%) 11 (22%) - X0y = 50.89,
Right 7 (11%) 39 (78%) - p <.001
Hemiplegia
Left 2 (3%) 18 (36%) - X2 = 28.82,
Right 35 (57%) 8 (16%) - p < .001
None 25 (40%) 24 (48%) -
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Table 4. Scores for each tool and per group where applicable.

Tool Group Mean sd Minimum* Maximum
FRIENDS PwA 29.10 12.18 10 50
SnA 41.36 7.39 27 50
HC 44.87 6.68 24 50
FRIENDS Retest PwA 28.81 12.31 10 49
Scenario Test PwA 32.32 17.19 0 54
AlQ-21-GR PwA 42.48 20.03 7 78
CETI PwA 67.60 27.29 0.813 100
ASRS PwA 242 1.35 0 5

Notes: PWA, People with Aphasia; SNA, Stroke No Aphasia; HC, Health Controls; AlQ, Aphasia Impact Questionnaire; CETI,
The Communication Effectiveness Index; ASRS, Aphasia Severity Rating Scale; * Minimum and Maximum values
represent observed ranges in participants, not theoretical score limits.

Measures

Descriptive statistics for each tool completed by each group (where applicable) are
presented in Table 4. When it comes to FRIENDS, PWA reported a mean score of
29.10 (sd =12.18), SNA scored 41.36 (sd=7.39), and HC had a mean score of 44.87

(sd =6.68).

Internal consistency

To evaluate internal consistency, Cronbach a statistics were estimated. Overall, FRIENDS
demonstrated excellent internal consistency (a=0.965, 95% Cl=[0.956, 0.972]). Further
analyses revealed that reliability remained consistently high (a > 0.960), even when
excluding each item independently (Figure 5A), and item-rest correlations were excellent
for all items (p > 0.80; Figure 5B).

A Cronbach’s Alpha if Item Dropped
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Figure 5. Internal consistency of FRIENDS. (A)
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overall consistency was excellent and remained high
across all item exclusions in an item-drop analysis. (B) item-rest correlations were high across all items.
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Figure 6. Test-retest reliability of FRIENDS. (A) scatter plot of primary and retest FRIENDS scores
plotted in comparison to perfect agreement. (B) bland-altman plot of score differences between
primary and retest FRIENDS scores.

Test-retest reliability

Test-retest reliability was high, as reflected through intraclass correlation analyses (ICCs
=0.992, 95% Cl =[0.989, 0.994]; Figure 6A). However, since correlational analyses may fail
to capture quantitative differences across measurements (Phylactou et al., 2025), we
further conducted a visual inspection of a Bland-Altman plot (Figure 6B) that we accom-
panied with a paired t-test between the primary and retest score of FRIENDS, which
revealed no significant differences between the two scores (t;)=1.11, p=0.271).

Convergent validity analyses

The convergent validity of FRIENDS was examined through non-parametric Spearman’s p
correlations with other relevant and validated psychometric tools (Figure 7). Aside from
CETI (p =0.163, p = 0.204), FRIENDS correlated positively with the Scenario Test (p = 0.661,
p <0.001) and ASRS (p = 0.446, p < 0.001), and negatively with AlQ (p =-0.791, p < 0.001).

Known-groups validity

A one-way ANOVA with group (PWA vs SNA vs HC) as a factor was implemented to
investigate known-groups validity. The results demonstrated a significant difference
amongst the three groups (F(, 163 =46.44, p <0.001, n2p=0.363). Post-hoc Tukey cor-
rected t-test (Figure 8) revealed that the difference was driven by the contrasts between
PWA and SNA (tryey =—6.94, p <0.001) and between PWA and HC (true,=-9.12, p<
0.001). Notably, no differences were evident between SWA and HC (tryke, =—1.92,
p =0.135). As an additional exploratory analysis, the one-way ANOVA was repeated,
with the total score of communication-related items (items 3, 8, and 10) serving as the
dependent variable. This exploratory analysis replicated the previous ANOVA findings,
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Figure 7. Spearman rho correlations of FRIENDS with Scenario test (top-left), AlQ-21-GR (top-right),
ASRS (bottom-left), and CETI (bottom-right).

resulting in a significant group difference (F(,, 163 = 38.47, p < 0.001, r]zp =0.321). Post-hoc
analyses indicated significant differences between the PWA and SNA (trye, =—5.94, p <
0.001), as well as between PWA and HC (try, =—8.45, p < 0.001), but not between SNA
and HC (trye, = —2.26, p = 0.065).

Content validity

Results derived from analysing the COSMIN report supported the content validity of
FRIENDS (Figure 9). All ratings among the four COSMIN dimensions, namely
Comprehensiveness (median =5, percentiles;ysq, 7506 = [4, 5]) Appropriateness (median
=5, percentiles;yso, 750 = [4, 51), Importance (median = 5, percentiles;zso, 750 = [5, 51), and
Relevance (median = 4, percentilesyso, 750 = [4, 4.25]), were above the cut-off score ( < 3).

Discussion

This study developed and validated the Functional Rating of Interaction Engagement
Needs and Difficulties Scale (FRIENDS), a 10-item aphasia-accessible PROM (the final
version of FRIENDS is provided as supplementary material). It employed a co-creation
approach, grounded in Patient and Public Involvement (PPI) principles, to ensure the
tool’s relevance and accessibility for its target population. The outcomes of this study
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highlight the robust psychometric properties of FRIENDS, its clinical implications, and the
importance of involving PWA as research partners.

Our findings provide further evidence that communicative effectiveness plays a central
role in sustaining friendships. People with aphasia consistently scored lower on FRIENDS
compared to those without aphasia, reflecting how communication difficulties can dis-
rupt reciprocity, shared experiences, and the maintenance of social ties. This is consistent
with prior work demonstrating that communicative barriers, rather than stroke alone, are
strongly associated with reduced social networks and friendship loss (Northcott & Hilari,
2011). By embedding communication within a broader participation framework, FRIENDS
captures the ways in which communicative challenges intersect with other dimensions of
friendship, offering a more comprehensive perspective than communication-focused
measures alone.

FRIENDS and the ICF

The development of FRIENDS is grounded in the International Classification of
Functioning, Disability and Health (ICF) framework (WHO, 2001), which emphasizes
real-life participation, social inclusion, and connectness as an indicator for func-
tional rehabilitation. The ICF Core Sets for Stroke (Geyh et al., 2004) further
informed the FRIENDS framework by highlighting the central role of social partici-
pation in effective rehabilitation. Of the 10 items in FRIENDS, six items focus on
involvement in life situations and the relational, emotional, and social dimensions
of being included and valued. These include: feeling accepted by friends, being
actively sought out, feeling socially connected, experiencing mutual trust, ease of
social engagement, and comfort in group settings. The remaining four items focus
on what a person can do within the context of friendship. These include: accessing
emotional support, communicating when in need, expressing personal views
openly, and following conversations or group activities. FRIENDS is designed to
capture how friendships function both as a resource and as an outcome in the
lives of people with chronic aphasia, supporting a more holistic and person-
centered approach to rehabilitation.

Outcomes from PPI

The co-creation of FRIENDS was a collaborative effort involving three PWA and a caregiver
as research PPl partners across eight co-design meetings. This participatory approach
ensured that the tool reflected the lived experiences and priorities of PWA and encom-
passed the principles of the Patient-Centered Care framework (Nelson et al., 2024), similar
to other published tools co-developed with PPl methods, such as the AlQ-21 from
Swinburn and colleagues (2018). Specifically, the PPl partners contributed to the con-
ceptualization, item development, visual stimuli selection, and the refinement of the
rating scale, ensuring the tool’s accessibility and relevance to people living with chronic
aphasia. Further, PPl partner involvement guided by the People with Aphasia and Other
Layperson Involvement (PAOLI) framework (Charalambous et al., 2023) fostered the
equitable partnerships and meaningful participation throughout the research process,
as reflected by the PPI partners at the final meeting.
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Validity and reliability outcomes

FRIENDS demonstrated excellent psychometric properties, supporting its use as a reliable
and valid measure of friendship and social engagement in PWA. Convergent validity was
established through significant correlations with measures of aphasia severity, functional
communication, and quality of life. These findings underscore the tool’s ability to capture
the unique social challenges faced by people living with chronic aphasia.

FRIENDS's reliability

FRIENDS demonstrated excellent reliability, with both internal consistency and test —
retest stability exceeding commonly accepted psychometric benchmarks (Nunnally &
Bernstein, 1994; Streiner et al., 2014). These findings suggest that the scale produces
stable and replicable scores over time, comparable to other widely used measures of
social connectedness such as the Friendship Scale (Hawthorne, 2006). Also, these findings
are consistent with the results of similar studies such as validation studies of the Lubben
Social Network Scale in different contexts (Bincy et al., 2022; Buckley et al., 2022; Burnette
& Myagmarjav, 2013; Chan et al.,, 2023; Lubben et al., 2006).

FRIENDS’s validity

FRIENDS showed good construct validity, distinguishing between groups in expected
directions and correlating strongly with functional communication and quality of life
measures. These findings align with previous work demonstrating the centrality of com-
municative participation and psychosocial factors in sustaining friendships in aphasia
(Hilari & Northcott, 2017; Madden et al., 2023).

Convergent validity

Correlation of FRIENDS with aphasia severity (ASRS)

The first hypothesis proposed a correlation between aphasia severity and friendships. The
correlation between FRIENDS and ASRS was significant, considering the diversity in
aphasia severity. In this sample, participants with moderate-severe language difficulties
(3 and lower on the ASRS) scored lower on FRIENDS, indicating that aphasia severity
impacts the amount and quality of friendships, an outcome that aligns with the results by
Madden et al. (2023).

Correlation of FRIENDS with functional communication skills (Scenario test-GR)

The second hypothesis proposed a strong correlation between FRIENDS and the Scenario
Test, based on evidence that poor functional communication is associated with reduced
social networks and fewer friendships (Doedens & Meteyard, 2022). As expected, a strong
correlation was observed between FRIENDS and the Scenario Test, indicating that PWA
who experience poorer communication skills tend to report having fewer friends. No
correlation was found between FRIENDS and the CETI, likely because the CETI reflects
proxy-rated (i.e., ratings completed by caregiver or partner of the person with aphasia)
perceptions of communication skills in daily life, which may differ from the self-reported
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experiences captured by FRIENDS. Indeed, our earlier work did indicate that CETI scores
tended to differ between PWA and proxies (Charalambous, Phylactou, et al., 2024).

Correlation of FRIENDS with aphasia impact measures (AlQ-21-GR)

The third hypothesis showed a significant correlation between FRIENDS and the AlQ-21,
as there is evidence for a link between poor quality of life and reduced friendships in
chronic aphasia (Azios et al., 2021). Interestingly, FRIENDS showed a high negative
correlation with the AlQ-21, as higher levels of communication-related activity limitations
and participation restrictions (as measured by the AlQ-21-GR) were associated with fewer
friendships, highlighting the impact of communicative barriers on social connectedness
and friendship in PWA. Our result is in line with the results by Cruice et al. (2006), Davidson
et al. (2008), and Madden et al. (2023), which highlight the lasting social implications of
aphasia on friendships and quality of life.

Known-groups validity

Known-groups validity was also confirmed, with FRIENDS scores significantly differing
between PWA, SNA, and HC. The findings of this study indicate that PWA face greater
challenges in maintaining friendships compared to stroke survivors without aphasia,
aligning with previous research by Hilari and Northcott (2017) and Northcott and Hilari
(2011). Notably, while the majority of participants with aphasia (66%) were married,
meaning they were living at home with family members, they reported having fewer
friends compared to participants without aphasia who were also married in the majority
(70%). This outcome is consistent with Northcott et al. (2016), who found that although
PWA often maintain family interactions post-stroke, the number and quality of their
friendships frequently change significantly. As PWA had lower scores compared to SNA
and compared to HC, SNA did not differ from HC. This finding demonstrates that FRIENDS
is sensitive to the specific social challenges associated with aphasia rather than stroke
more generally (Azios et al., 2021). It reinforces the tool’s specificity and clinical relevance
by showing that the reduced friendship experiences are primarily linked to aphasia
(Swinburn et al., 2018). Furthermore, the clear differentiation between groups under-
scores the tool’s potential for capturing meaningful social impacts, which is essential for
both clinical assessment and research outcomes.

Content validity

The cognitive interviews conducted in the final meeting further validated the tool’s
content, with median scores across all COSMIN criteria (Comprehensiveness,
Appropriateness, Importance, and Relevance) exceeding the cut-off, confirming its
suitability and relevance for the target population. The content validity assessment
was deemed as “very relevant”, which means that the content of the 10 items
accurately represents the construct it is intended to measure (Terwee et al., 2018).
Specifically, a high score of importance means that the stakeholders find the items to
be highly important for assessing friendship in chronic aphasia. Also, the high score
reported for comprehensiveness shows that most items collectively provide
a comprehensive view of friendship without omitting critical components. In terms
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of relevance, the results show that FRIENDS is directly applicable and meaningful to
the target population, reflecting real-life experiences, situations, or behaviors that are
pertinent to the construct of FRIENDS. Finally, the high scores regarding the appro-
priateness of the items confirm that the 10 items are suitable for PWA in terms of
language and context, ensuring that respondents understand and reply to the items
effectively. In summary, excellent content validity indicates that FRIENDS is a well-
designed tool that captures friendship and social support networks in people with
chronic aphasia as was also proven in previous studies that assess content validity in
the development of PROM tools (e.g., AlQ-21-GR; see Charalambous, Phylactou, Elriz,
et al.,, 2022).

PPI partners’ reflections

The co-creation of the FRIENDS tool was underpinned by a sustained and structured PPI
process, involving three people with chronic stroke-induced aphasia and one caregiver as
equal and active members of the research team. Guided by the PAOLI framework
(Charalambous et al., 2023), the PPI partners contributed meaningfully across all stages
of development, from conceptual design and item generation to the selection of visual
stimuli, response scale format, and content validation. This level of involvement fostered
a strong sense of ownership and agency among the four PPI partners, who described the
experience as empowering and motivating. The iterative and supportive structure of the
co-design meetings enabled authentic inclusion, facilitated by accessible materials and
the presence of trained communication partners. However, challenges were also identi-
fied. The intensity of active participation over eight two-hour sessions posed cognitive
and physical demands for the PPl partners with aphasia, with some experiencing fatigue.
Moreover, while communication scaffolding was effective, the need for more preparatory
time and reflection between sessions was noted by the communication partners. The
limited number of PPI partners, while deeply engaged, may have constrained the diversity
of lived experiences represented. Nonetheless, the FRIENDS study demonstrates that with
the appropriate framework, communication support, and mutual respect, meaningful co-
production with people with aphasia is both feasible and valuable for the development of
relevant and accessible patient-reported outcome measures.

Clinical implications

FRIENDS fills a critical gap in the assessment of friendships for PWA, providing clinicians
with a practical, patient-centered tool to evaluate friendship quality and social engage-
ment. The tool’s pictorial format and simplified language make it accessible for people
with communication impairments, enabling them to self-report their experiences.
Clinicians can use FRIENDS to assess specific social areas, tailor interventions to enhance
social activities and participation, and monitor progress over time. By focusing on friend-
ship, the tool aligns with the International Classification of Functioning (ICF) framework,
and especially the Core Set for Stroke, emphasizing social participation as a key rehabilita-
tion outcome. Furthermore, FRIENDS can facilitate person-centered care by empowering
PWA to voice their social priorities and goals during rehabilitation goal-setting (Archer
et al,, 2024).
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Limitations of the study

Despite its strengths, this study has limitations. First, the sample primarily consisted of Greek-
speaking participants, which may limit the generalizability of the findings to other linguistic
and cultural contexts. Future research should validate FRIENDS in diverse populations and
various socioeconomic backgrounds. Second, the tool’s reliance on self-report may be
challenging for people with severe aphasia, necessitating facilitator support. Finally, while
the PPI approach enriched the tool’s development, the small number of PPl partners may not
fully represent the diversity of experiences among PWA.

Future directions

Future research should focus on cross-cultural validation of FRIENDS to ensure its applicability
across different languages and settings. Studies examining the tool’s sensitivity to change
would strengthen its utility in clinical practice. Additionally, exploring the integration of
FRIENDS into telehealth platforms could enhance accessibility for individuals in remote
areas. Finally, the PPl and co-creation process can be used to measure social outcomes on
friendship by engaging stakeholders in co-design efforts of related interventions (Singh et al,,
2024) and in developing social prescribing reintegration programs in community settings
(Saragosa et al., 2024).

Conclusion

FRIENDS represents a significant step forward in the assessment of friendship and social
engagement for people living with chronic aphasia. Co-created with PPl partners with
aphasia, the tool is psychometrically robust, clinically practical, and rooted in the lived
experiences of its target population. By addressing the social dimensions of aphasia,
FRIENDS empowers clinicians to deliver person-centered care and supports people with
aphasia in achieving meaningful social participation.
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Appendix 1

Table A1. The GRIPP-2 Short form.

Reported on Page

Section and Topic Item Number

1 Aim Report the aim of PPl in the study 1

2 Methods Provide a clear description of the methods used for PPl in the study 12-22

3 Study results Outcomes Report the results of PPl in the study 32-33

4 Discussion and conclusions  Outcomes—Comment on the extent to which PPl influenced the 34-35
on Outcomes study overall

5 Reflections/critical Comment critically on the study, reflecting on the things that went 37-41

perspective well and those that did not




	Abstract
	Introduction
	Aphasia and friendship
	Published tools rating friendship
	Foundational theoretical frameworks
	The importance of developing the functional rating of interaction engagement needs and difficulties scale (FRIENDS)

	Functional rating of interaction engagement needs and difficulties scale (FRIENDS)
	Methods
	Design
	The research team
	Patient and public involvement methodology
	Development process of FRIENDS
	Group meeting 1: conceptualization
	Group meeting 2: item brainstorming
	Group meeting 3: new item development
	Group meeting 4: external review
	Group meeting 5: editing and finalizing items
	Group meeting 6: selection of visual stimuli
	Group meeting 7: selection of self-rating scale
	Group meeting 8: cognitive interviews
	Pilot study


	Psychometric testing
	Eligibility criteria
	Recruitment

	Procedures and materials
	Measures
	Validity assessment
	Criteria for psychometric testing
	Statistical analysis


	Results
	Participants
	Measures

	Internal consistency
	Test-retest reliability
	Convergent validity analyses
	Known-groups validity
	Content validity

	Discussion
	FRIENDS and the ICF
	Outcomes from PPI
	Validity and reliability outcomes
	FRIENDS’s reliability
	FRIENDS’s validity
	Convergent validity
	Correlation of FRIENDS with aphasia severity (ASRS)
	Correlation of FRIENDS with functional communication skills (Scenario test-GR)
	Correlation of FRIENDS with aphasia impact measures (AIQ-21-GR)

	Known-groups validity
	Content validity
	PPI partners’ reflections
	Clinical implications

	Limitations of the study
	Future directions
	Conclusion
	Acknowledgements
	Disclosure statement
	Funding
	ORCID
	Data availability statement
	Ethical approval
	Informed consent statement
	Abbreviations
	References

