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Test item priorities for a screening tool to identify cognitive-

communication disorder after right hemisphere stroke

Background: Early recognition of stroke signs and symptoms is critical to ensure people
receive the right treatment at the right time. Communication impairment associated with
left hemisphere stroke is easily identifiable due to the recognisable signs of aphasia,
whereas signs of cognitive-communication disorder (CCD) after right hemisphere (RH)
stroke are often subtler. In contrast to aphasia, no sensitive screening tools exist to allow
for early identification of CCD after RH stroke.

Aims: To prioritise test items required for a screening tool to identify CCD after RH stroke
from the perspective of expert speech-language pathologists.

Methods & Procedures: The nominal group technique (NGT) was used with expert
speech-language pathologists to determine the most important test items required for a
screening tool to identify RH CCD. Results were analysed using a quantitative measure of
item ranking and inductive content analysis.

Outcomes & Results: Five expert speech pathologists located across Australia and the
USA, representing a mix of clinicians and researchers participated in the nominal group.
The highest ranked test items across the four cognitive-communication domains (lexical
semantics, discourse, pragmatics and prosody) were interpretation of sarcasm or humour,
rating conversational discourse, a conversational skills checklist and expressive prosody.
Content analysis revealed three themes: Assessment Domains, Considerations in Item
Design and Knowledge Gap.

Conclusions: The NGT revealed that multiple considerations exist in developing a

screening tool for CCD after RH stroke.

Keywords: right hemisphere stroke, cognitive-communication disorder, screening, nominal

group technique

Introduction

Early recognition of stroke is critical to ensure that individuals receive the right treatment
at the right time. For those individuals who experience a stroke in the right cerebral
hemisphere this early recognition may be more difficult than expected. This difficulty
may be related to reduced awareness and recognition of right hemisphere (RH) stroke
symptoms, including potential changes in communication (Fink, 2005). The

communication impairment that presents after RH stroke is a cognitive-communication



disorder (CCD). Areas of communication affected include pragmatics, discourse, prosody
and lexical semantics which differs significantly from the presentation of aphasia
associated with left hemisphere damage (Ferré & Joanette, 2016). Like aphasia, severe
CCD s easily identifiable as the disruption to ‘normal’ communication interaction is
obvious. However, while signs of mild aphasia (e.g., word retrieval difficulties) may be
detected more easily through casual conversation, mild RH cognitive-communication
dysfunction is more difficult to detect. As CCD may impact return to employment,
interpersonal relationships and independent living skills (Hewetson et al., 2018), it is
essential to identify even subtle communication changes after RH stroke.

Accurate identification of RH CCD may be further compromised by the limited
availability of evidence-based screening and assessment tools. Current speech-language
pathology practice for this population often relies on clinician observation, informal
conversation and/or the use of informal communication screening tools. Observation was
considered the most important diagnostic tool for identifying impaired pragmatics and
prosody in a recent survey of American speech-language pathologists (Ramsey & Blake,
2020). Screening for receptive aprosodia, a sensitive indicator of RH stroke in the acute
setting (Dara et al., 2014), may be challenging for speech-language pathologists to
conduct using observation alone. Cognitive function was more commonly screened than
some areas of communication with abstract language comprehension and pragmatics the
least screened by speech-language pathologists (Ramsey & Blake, 2020). Ineffective or
incomplete screening processes may lead to an under-diagnosis of RH CCD, premature
discharge from hospital and reduced access to communication-based rehabilitation
(Hewetson et al., 2018).

Early identification of RH CCD has important implications for best practice stroke
care. Global stroke scales, such as the National Institutes of Health Stroke Scale (NIHSS)
(Goldstein et al., 1989), the European Stroke Scale (ESS) (Hantson et al., 1994), the
Scandinavian Stroke Scale (Scandinavian Stroke Study Group, 1985) and the Canadian
Neurological Scale (CNS) (C6té et al., 1986) include items related to the presence of
aphasia but omit items that would be required to identify RH CCD, and thus may result
in low referral rates for further speech-language pathology assessment (Blake, 2016).

Existing language screening tools such as the Frenchay Aphasia Screening Test
(Enderby et al., 1987), the Language Screening Test (Flamand-Roze et al., 2011), the
Mississippi Aphasia Screening Test (Nakase-Thompson et al., 2005) and the Brisbane



Evidence-Based Language Test (Rohde et al., 2020) have been designed and validated to
identify language impairment associated with LH stroke. However, these tools assess
only a restricted range of traditional language skills associated with aphasia including
automatic speech, repetition, object naming, auditory and written comprehension and
writing, and do not consider the unique communication changes associated with CCD
such as discourse and prosody. As such, these screening tools are not suitable for the
identification of communication impairment in RH stroke patients and if used with this
population, may further contribute to the under-diagnosis of CCD.

Although individuals with impaired cognition may also present with a
communication impairment following a RH stroke, no formal relationship has been
established as yet (Ferré & Joanette, 2016). Despite this, speech-language pathologists
commonly assess aspects of cognition after RH stroke (Ramsey & Blake, 2020). General
cognition measures such as the Mini Mental State Examination (MMSE) (Folstein et al.,
1975), the Montreal Cognitive Assessment (MoCA) (Nasreddine et al., 2005) and The
Addenbrooke's Cognitive Examination Revised (ACE-R) (Mioshi et al., 2006) have been
used in the past to identify cognitive dysfunction post-stroke. Recently, however, two
cognitive screening tools have been developed specifically for the acute stroke
population: the Oxford Cognitive Screen (OCS) (Demeyere et al., 2015) and the
Cognitive Screening Method for Stroke Patients (CoMet) (Saar et al., 2019). These tools
screen for impairments in perception, language, praxis, attention, memory, number
processing and executive function following stroke. The OCS, in particular, has high
sensitivity in detecting cognitive impairment post-stroke and may identify neglect,
apraxia and reading and writing difficulties that would otherwise be missed by tools like
the MoCA (Demeyere et al., 2015). Nevertheless, the OCS could not replace a screening
tool to detect CCD as it would not identify impairments in prosody, pragmatics or
discourse.

Two screening tools have been designed for the RH stroke population: the Burns
Brief Inventory of Communication and Cognition (Burns, 1997) and the Mini-Inventory
of Right Brain Injury - 2 (MIRBI-2) (Pimental & Knight, 2000). The Burns Brief
Inventory of Communication and Cognition (Burns, 1997) consists of a Right
Hemisphere Inventory with subtests related to scanning and tracking, visuospatial skills,
prosody and abstract language. The MIRBI-2 includes test items related to visuospatial

and attentional processing, lexical knowledge processing, affective processing and



general behaviour processing (Pimental & Knight, 2000). While these tools assess some
aspects of RH CCD (e.g., abstract language and prosody), they have omitted some key
features of CCD such as discourse production and pragmatics. Although these two
screening tools are criterion-referenced, both tools have limitations in their validity and
reliability data (Tompkins et al., 2016).

A number of theoretical frameworks have been proposed to account for the varied
communication impairments seen after RH stroke (e.g., Jung-Beeman, 2005; Tompkins,
2008; Tompkins et al., 2015; Weed et al., 2010). Each framework considers a potential
underlying cause of the communication impairment seen after RH stroke (Tompkins,
2012). The frameworks remain theoretical and have not been systematically applied in
research resulting in limited evidence-based recommendations for speech-language
pathologists to guide assessment for RH CCD (Ramsey & Blake, 2020). As such,
consultation with speech-language pathologists with an understanding of the theoretical
underpinnings of RH CCD and expertise in clinical management of this population was
sought. This study is part of a larger research program, which aims to develop a reliable
and valid screening tool to identify RH CCD during the acute phase of stroke
management. This study is positioned within the first stage of the test construction process
as described by Shum and colleagues (2017): test item writing. Therefore, this study
aimed to prioritise test items to be included in a screening tool to identify CCD after RH
stroke from the perspective of expert speech pathologists using the nominal group
technique (NGT) (Delbecq et al., 1975).

Materials and methods

This study used a multiple methods research design, consisting of nominal group rankings
and inductive content analysis (Graneheim & Lundman, 2004). Ethical approval was
obtained from Griffith University Human Research Ethics committee (GU Ref No.
2019/063).

Participants

Expert speech-language pathologists in the field of RH stroke were the target of this
study. It was expected that consultation with speech-language pathologists with research
or clinical experience in this area would more likely result in clear test item priorities.

Potential participants identified through local networks and international special interest



groups were recruited via email invitation. Participants were considered eligible for
inclusion in the study if they were a qualified speech-language pathologist, had more than
10 years’ experience with the RH stroke population in a teaching, research or clinical
capacity, and were able to provide informed consent. To ascertain level of experience,
participants were asked to describe their experience with the RH stroke population using
a demographic questionnaire. All participants reported current and extensive involvement
with the RH stroke population in their research, academic or clinical roles.

A total of five expert speech-language pathologists participated in this study
across Australia and the United States of America (USA). Although a mix of geographic
locations was sought where possible, potential participants’ availability for online
discussion in terms of time zones was also considered. No participants declined
involvement due to a time zone conflict. All participants provided informed consent prior

to inclusion in the study.

Measure and procedure

This study used the NGT, a structured consensus building process (Delbecq et al., 1975).
The technique requires participants to respond individually to a question, which is
followed by recording and discussion of ideas, and finally an individual voting process.
The NGT was chosen for this study as it has previously been used to establish priorities
in a number of healthcare areas, including priorities for outcomes in living kidney donors
(Hanson et al., 2018), paediatric chronic pain rehabilitation (Hurtubise et al., 2019),
haemodialysis (Urquhart-Secord et al., 2016) and aphasia treatment (Wallace et al.,
2017). This approach also minimises the risk of participant dominance or facilitator
influence that may be present in more traditional focus groups (Delbecq & Van de Ven,
1971; Jones, 2004). Group size was capped at six participants to ensure group judgment
reliability, and to minimise group prioritisation issues (Aspinal et al., 2006; Vella et al.,
2000).

The nominal group was run in April 2019 through the communications platform,
Zoom™ using an online, virtual meeting. The primary investigator (AL) conducted the
nominal group with an additional investigator present (RH) who was responsible for
taking field notes. Using the share screen function, a Microsoft Office PowerPoint

presentation was visible to all participants. The PowerPoint presentation was also used as



a virtual ‘whiteboard’ to record participant responses. The nominal group was audio
recorded and transcribed verbatim by the primary investigator.

The two-hour nominal group comprised four nominal questions each consisting
of three phases (see Figure 1). The four nominal questions were developed based on
emerging research suggesting four distinct clinical profiles of CCD exist after RH stroke
(Coté et al., 2017) and results from a previous modified Delphi study. This unpublished
modified Delphi study was conducted by the current research team as part of the larger
research program with the purpose of developing initial recommendations for test items
to include in a screening tool to identify RH CCD through consensus from speech-
language pathologists, ranging in levels of experience. This study identified four broad
areas to focus the test development (lexical semantics, discourse, pragmatics and
prosody) but failed to identify clear recommendations with over 60 potential test items
reaching consensus to be included in the screening tool. As a result, the nominal group
study was conducted to refine the outcomes from this study. The nominal group questions
were based on the four broad areas identified through the modified Delphi study and were
presented to the participants as follows:

(1) Which test items relating to lexical semantics do you believe are important to be
included in a screening tool to identify RH CCD?
(2) Which test items relating to discourse do you believe are important to be included
in a screening tool to identify RH CCD?
(3) Which test items relating to pragmatics do you believe are important to be
included in a screening tool to identify RH CCD?
(4) Which test items relating to prosody do you believe are important to be included
in a screening tool to identify RH CCD?
In the first phase, participants were asked to ‘silently’ generate responses to the nominal
question and email their responses to the primary investigator. All 60 potential test items
generated from the previous modified Delphi study were displayed on the PowerPoint
presentation during this phase. Following this, each participant was invited to share their
most important response with the group. New responses were shared in rounds until no
new responses were elicited (i.e., saturation of ideas occurred). Group discussion was
encouraged during this phase. Participants were then asked to rank the responses

generated in order of importance and email their votes to the primary investigator.



Informal discussion was held at the end of the four questions around the importance of
including cognition and reading / writing tasks.

Figure 1 about here

Data management and analysis

Nominal group rankings:

The highest ranked (i.e., most important) test item was given a value of 1 by each
participant, the next most important given a value of 2 and so on. Participants were
instructed to rank all test items generated within the four categories. However, as not all
participants ranked each test item generated, and so calculating the mean ranking for test
items within each category was not considered appropriate. The overall ranking of each
test item was used to prioritise the test items for each category and was based on the
original rankings assigned by participants. To calculate this measure, the Bradley-Terry
model was used (Bradley & Terry, 1952). The Bradley-Terry model determines
probabilities for an item in a set being preferred over others through a series of pairwise
comparisons (Bradley, 1984). A strength parameter is assigned to each item in a group
based on the number of pairwise comparisons, which then allows each item to be given
an overall ranking (Bradley, 1984). Statistical analysis was completed directly in R (Firth,
2005).

Content analysis:

The discussion elicited during the nominal group was analysed using inductive content
analysis (Graneheim & Lundman, 2004) to gain a deeper understanding of the reasoning
behind participant’s priorities. Meaning units were identified and organised into content
codes, sub-categories, categories and themes. A full content analysis, as described by
Graneheim and Lundman (2004), was completed by the primary investigator, an
experienced speech-language pathologist. The preliminary findings were then discussed
with two members of the research team experienced in qualitative research to examine
and refine the codes, sub-categories, categories and themes generated, and to ensure the
interpretation of participants’ reasoning was accurate. An audit trail (Koch, 1994) was
kept to record the methodological and analytical decisions, and included raw data (i.e.,

de-identified email responses from the silent generation and voting phases of the nominal



group), identifying and condensing meaning units, and analysing and refining content
codes, sub-categories, categories and themes. Discussions held between the research team

around the development of the final themes were documented to enhance reflexivity.

Results

Of the six participants who were invited to attend the nominal group, five expert speech-
language pathologists participated in the nominal group. The sixth participant was unable
to attend the nominal group due to conflicting appointments. Three participants were
recruited from Australia, and two from the USA. All participants were female. All
participants had more than 10 years’ experience in speech-language pathology. Three
participants (60%) held a doctoral degree while two participants (40%) possessed a
bachelor’s degree. Three participants (60%) were employed as university academic staff
and two participants (40%) were employed as senior speech-language pathologists in

either acute stroke or rehabilitation settings.

Nominal group rankings

Participants identified a total of 36 potential test items to include in a screening tool to
detect RH CCD. Eight potential test items were identified for the cognitive-
communication domains of lexical semantics, pragmatics and prosody. Twelve potential
test items were identified for discourse. The overall rankings across the four cognitive-
communication domains are shown in Figure 2. The highest ranked test items for lexical
semantics were inferential language (comprehension of sarcasm and humour),
explanation of inconsistencies and metaphor interpretation. Verbal fluency tasks were the
lowest ranked test items for lexical semantics. A conversational skills checklist and use
of facial expression were highly ranked test items for pragmatics while social inferences
and use of linguistic context (e.g., topic maintenance, presupposition of listener
knowledge) ranked lowest for pragmatics. For prosody, the highest ranked test items were
use of prosody in conversation and expressive prosody, with linguistic prosody
production and receptive prosody the lowest ranked test items. The highest ranked test
items for discourse were rating conversational discourse, followed by communication
partner rating of conversational discourse and procedural discourse. Lowest ranked items
for discourse were group conversation, social network analysis and challenging listening

environments.



Figure 2 about here

Inductive content analysis

Analysis of the data identified three main themes. The first theme was Assessment
Domains that should be considered for the screening tool and the relative importance of
individual test items. The second theme centred around Considerations in Item Design.
The final theme explored the Knowledge Gap that participants reported currently exists
around the understanding of RH CCD. Each theme contained a number of categories and
sub-categories, which are discussed in more detail below. All participants have been

allocated a pseudonym to maintain anonymity.

Theme 1: Assessment Domains

The first theme, Assessment Domains, consisted of two categories: impairment level
assessment (sub-categories: all four communication domains and cognition) and activity
level assessment (sub-categories: need to capture functional impairment and
communication partner input). For impairment level assessment, discussion centred
around the four communication domains (lexical semantics, discourse, pragmatics and
prosody) and the relative importance of individual test items. Participants prioritised
specific test items across each of the communication domains of lexical semantics (e.g.,
“inferential language is useful, [the] interpretation of sarcasm and humour”, Lauren),
discourse (e.g., “my number one was to rate conversational discourse because it is the
most common thing we do with our language”, Julie), pragmatics (e.g., “the ability to
understand social inferences because that can really impact on communication
breakdown”, Brooke) and prosody (e.g., ‘“the four aspects, expression and
comprehension of both affective and linguistic prosody would be good in my opinion”,
Julie). Discussion was also generated around less important test items within these four
communication domains. The use of metaphors in screening tools was considered
overdone (e.g., “too much focus on metaphoric explanations”, Paula), time-consuming
and not applicable universally due to linguistic and cultural nuances. Explanation of
inconsistencies and prosody were also considered less important for a screening tool by

one participant (Megan). Additionally, one participant felt that no new information could
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be gathered from a written discourse task in comparison to a verbal discourse task (e.g.,
“how much more will you get out of a written discourse than you would from a verbal
discourse”, Lauren). As well as these four communication domains, participants also
expressed the importance of including test items relating to cognition such as attention
and neglect. They identified the importance of considering the person’s level of insight
into their difficulties (e.g., “what is their recognition of their performance, how do they
continue to try and cue themselves, or do they just not respond?”, Lauren).

The need to capture the functional impact of this disorder and include test items
relating to everyday activities was also highlighted by participants (e.g., “I would think
of it functionally and come at it from a functional perspective”’, Megan). In particular, the
functional impact of impaired verbal fluency was identified as an area to explore (e.g.,
“what is the functional impact [of verbal fluency]? ”, Lauren), as well as the functional
impact of impaired comprehension (e.g., “the functional implication of someone having
trouble understanding something complex”, Paula). The functional impact of this
disorder on communicating with family members and friends was also recognised as
important (e.g., “what can we use out of this screening assessment that’s going to be
useful in communicating with family members”’, Brooke). Participants highlighted that
establishing social networks during this screening process may also be beneficial (e.g.,
“there might be an opportunity to look at specific questions around establishing people’s
social networks”, Brooke). The importance of input from communication partners for
these activity-level tasks was identified by the participants (e.g., “communication partner
input would be helpful but not just the pre-stroke conversation style but what they see
now, if they see something different now...a lot of information could come from them”,
Julie) as well as their role in rating communication change (e.g., “the MEC [Montreal
Protocol for the Evaluation of Communication] conversation rater thing is fantastic...I

like the idea of what it does when it also asks family members the same things”, Paula).

Theme 2: Considerations in Item Design

Two main categories for this theme emerged: standardised and ecologically valid items
(sub-categories: a need to standardise, mode of delivery and contextual considerations)
and test item selection. The need to standardise the screening process for this population
was expressed frequently by the group (e.g., “a kind of screening tool where all this

comes together for clinicians so that there’s a standardised way [that] we re doing it”,
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Paula). In particular, the need to standardise screening for impairments within discourse
and pragmatics was highlighted (e.g., “there needs to be something that is definitely
concrete and more standardised”, Megan) as observing and rating tangentiality and
appropriateness of discourse production can be subjective. Rating procedural discourse
was identified as a task that could be easily standardised (e.g., “procedural discourse
[has] a more standardised approach”, Paula). Participants also felt that screening for
pragmatics should be standardised (e.g., “/we] should be able to look at a variety of
pragmatic components and if there’s a standardised way that we re doing it”, Paula).

Ecological validity of items was also considered important when developing a
screening tool to identify RH CCD. Participants expressed a need to consider the way a
stimulus is delivered to this population using technology (e.g., “the opportunity to be
looking at videos ", Brooke) and the potential to investigate multiple communication areas
in one task (e.g., “there might be a way to join the comprehension discourse with the
production discourse in a task...you'll get pragmatics from there as well”, Brooke).
Participants expressed the need to consider the context and the purpose of the screening
tool (e.qg., “thinking about that environment of that acute hospital situation where we need
to try and gather as much information as possible to go what do we need to know in terms
of ongoing referral or...about [whether] this person would benefit from ongoing rehab”,
Brooke). The applicability of test items such as prosodic variation in an acute setting was
also questioned (e.g., “how much prosodic variation might we see in conversation when
someone is in hospital and maybe not feeling well and has been through a lot and is
tired”, Julie).

In terms of test item selection, participants expressed that some test items,
particularly those related to lexical semantics, would need to be sensitive (e.g., “how do
we choose the right metaphors to have it be sensitive enough?”, Lauren). Participants
also identified a need to include tasks that could be scaffolded (e.g., “if a person can’t
produce these different prosodic variations, can they do it in repetition just to see if they
can do it at all...could be [a] nice add on if you get nothing”, Julie).

The challenges of selecting test items for screening in this population were also
explored. It was acknowledged that it may be difficult for a speech-language pathologist
to generate quality conversation with the person with RH stroke to be able to effectively
rate conversational discourse production. It was also recognised that some aspects of

communication may overlap, for example, observing conversational skills such as turn-
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taking, topic maintenance and topic initiation may overlap with discourse production
(e.q9., “it feels like it overlaps a lot with the discourse”, Julie). Inclusion of an item to
screen for a difficulty in executive functioning was also expressed as potentially
challenging (e.g., “I’m not sure whether we’re going to have a chance to see it [executive

functioning] in a screening tool with [the] depth that might be required”, Brooke).

Theme 3: Knowledge Gap
An interesting theme emerged during the group discussion of a Knowledge Gap. This
theme was divided into two categories: limited research and understanding the cause of
impairment (sub-categories: theoretical model of cause and interplay between
communication and cognition). The paucity of research in this population was frequently
expressed by participants (e.g., “it’s very challenging because we don’t know enough
about these disorders”, Megan). It was acknowledged that there is limited research on
specific areas of impairment in RH stroke patients (e.g., “I don’t’ know that we know
much about this [discourse comprehension] really for people with right hemisphere brain
damage”, Julie). The potential to draw upon previous research within the traumatic brain
injury population was also suggested (e.g., “some of the TBI stuff is showing written
discourse issues that are more apparent in the simpler tasks than a verbal task”, Paula).

Understanding the cause of the impairment and applying the known theoretical
models was expressed by the participants (e.g., “the cognition load hypothesis would
mean some of these tasks are difficult for them because of the nature of the cognitive load
not necessarily the linguistic component”, Paula; and “it depends on the theoretical
understanding of what you think some of this is doing and what it’s showing”, Paula).
The need to understand the cognitive deficits impacting communication was also
recognised as important (e.g., “my feeling is attention [is the most common cognitive
deficit that impacts on communication] ”, Paula). Participants also expressed a difficulty
in distinguishing between a cognitive impairment in comparison to a communication
impairment (e.g., “we may have trouble teasing apart what is actually going on”, Paula).
Cognition as an underlying cause of the communication impairment was identified by the
participants (e.g., “some of this non-verbal stuff also then starts to play into some of the
cognitive, in terms of attention and responsiveness to the interaction”, Lauren).

Based on results obtained from the nominal group rankings and the qualitative

content analysis, 13 test items will be included in the first trial version of the screening
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tool. For lexical semantics these test items will include interpretation of sarcasm,
metaphor interpretation and explanation of inconsistencies. The discourse test items will
include a conversational discourse rating and family/friend checklist, procedural
discourse rating and discourse comprehension task. The pragmatic test items will include
conversational skills checklist and social inferences. Prosody test items will include
expressive and receptive prosody (emotional and linguistic) tasks.

Discussion

This study aimed to prioritise test items for inclusion in a screening tool to identify CCD
after RH stroke from the perspective of expert speech-language pathologists. This study
is the first step in a larger research program that aims to develop a reliable and valid
screening tool to identify CCD after RH stroke. The outcomes from the nominal group
rankings is a starting point for screening tool development with some test item priorities
identified across the four broad communication domains.

For lexical semantics, the three highest ranked test items were: inferential
language (comprehension of sarcasm and humour), explanation of inconsistencies and
metaphor interpretation. Interestingly, metaphor interpretation was highly ranked despite
being discussed as overdone, time-consuming and irrelevant during the nominal group.
Similarly, explanation of inconsistencies was described by participants in the nominal
group to be a non-essential test item yet was ranked highly. These contradictory results
may be a result of the profusion of research focussed on lexical semantic abilities after
RH stroke in comparison to other cognitive-communication domains. Alternatively, it
may suggest that the importance or relevance of these test items are not as well understood
by speech-language pathologists. Careful consideration will be required when selecting
metaphors for this screening tool. Conventional or familiar metaphors may not be
sensitive in identifying an impairment when compared with novel or unfamiliar
metaphors (Diaz & Eppes, 2018). Inclusion of these test items is supported, however, by
theories behind RH CCD: the coarse coding hypothesis (Jung-Beeman, 2005; Tompkins
et al.,, 2008), which attempts to explain the difficulties in non-literal language
interpretation often present following RH stroke (e.g., metaphor interpretation) and the
suppression deficit hypothesis (Tompkins et al., 2001), which proposes that discourse
comprehension requires contextually inappropriate or irrelevant information to be

suppressed in order to arrive at the correct interpretation (e.g., comprehension of sarcasm
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and humour). Verbal fluency, both semantic and phonemic, were the lowest ranked items
for this domain. This may reflect the perception that verbal fluency measures executive
function rather than lexical semantic abilities (Whiteside et al., 2016).

There were also clear priorities for discourse-related test items. Rating
conversational discourse was the top ranked test item, which was reflected in the group
discussion. Communication partner rating of conversational discourse was also
considered a high priority test item by the experts, highlighting that the screening tool
should focus on activity/participation levels as well as the impairment level. Rating
procedural discourse and discourse comprehension (implied meaning) were also ranked
highly. Evidence for deficits in procedural discourse in individuals with RH stroke is
limited (Minga, 2016), however, this task is commonly included in informal screening
processes, and therefore may have been considered a familiar or routine task by the expert
speech-language pathologists rather than a task that should be included based on available
evidence. The suppression deficit hypothesis would support the inclusion of a test item
related to discourse comprehension as individuals with RH stroke may present as lacking
capacity for effective meaning selection and integration in discourse tasks (Tompkins et
al., 2001). In contrast, screening for difficulties in participating in group conversation or
challenging listening environments, and social network analysis were the lowest ranked
test items for discourse. These test items may have been ranker lower than others due to
the acknowledgement of time constraints associated with screening (e.g., generally less
than 30 minutes) (Rohde et al., 2018), and the need to select the most sensitive test items
to identify RH CCD.

For the area of pragmatics, the highest ranked test items were a conversational
skills checklist and the use of facial expression. As impaired pragmatics is often
considered a key marker of RH CCD (Ramsey & Blake, 2020), it is not surprising that
inclusion of a conversational checklist was identified as important for a screening tool.
This was evidenced in the nominal group discussion where participants felt speech-
language pathologists should consider a variety of pragmatic components when
screening. Further, the prioritisation of an item related to an individual’s use of facial
expression may be related to perception that hypoaffective behaviours are more common
in individuals following RH stroke. In fact, hypoaffective behaviours have been reported
to occur at a similar frequency to hyperaffective behaviours in individuals with RH stroke

(Blake et al., 2002). Use of linguistic context was the lowest ranked test item. It is possible
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that the experts presumed that screening for use of linguistic context (e.g., topic
maintenance, presupposition of listener knowledge) could be incorporated into a
conversational skills checklist, which was the highest ranked item. Although not highly
ranked, the expert speech-language pathologists highlighted the functional importance of
social inferential reasoning in the nominal group discussion, which is in line with current
evidence. Recent research has found that the RH plays an essential role in processing
social and contextual information, supporting the social cognition deficit hypothesis that
attributes these impairments to an inability to infer the mental states of others (Balaban
et al., 2016; Champagne-Lavau & Joanette, 2009; Tompkins et al., 2001; Weed et al.,
2010). Other test items were ranked more highly than social inferential reasoning in this
domain and may be a result of the unclear pattern of pragmatic impairment in this
population (Blake, 2018).

Expressive prosody and imitation of prosody were considered essential test items
for this screening tool by the experts. While expressive aprosodia may be identified by
clinicians easily through informal conversation and/or observation, it is subjective with
identification relying on the listener’s level of knowledge and experience of aprosodia as
well as knowledge of the individual’s pre-morbid communication style. The opportunity
to observe prosodic variation in conversation while an individual is in hospital and feeling
unwell and tired was also questioned in the nominal group discussion. There is mixed
evidence around the contribution of the RH to the production of linguistic prosody
(Walker et al., 2004), which was reflected in the nominal group rankings with linguistic
prosody production ranked second to last. Comprehension of prosody was the lowest
ranked test item despite being acknowledged in the nominal group discussion as an aspect
of cognitive communication which is supported by the evidence as a sensitive indicator
of RH stroke (Dara et al., 2014). Therefore, inclusion of a test item related to receptive
prosody seems to have a strong evidence base. The variation between the rankings and
the content analysis may be a result of a reduced understanding of what would be most
sensitive for this screening tool in the area of prosody.

The results of this study add support for the need to develop a new screening tool
in light of advances in our understanding of RH CCD. The existing screening tools for
this population: the MIRBI-2 and the Burns Brief Inventory of Communication and
Cognition (Right Hemisphere Inventory) contain test items related to lexical semantics,

including interpretation of humour, explanation of inconsistencies and metaphor
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interpretation, and expressive prosody. However, neither tool contains test items related
to emotional prosody comprehension, which has been reported to be a good indicator of
RH stroke in the acute phase of care (Dara et al., 2014). Discourse production and
comprehension test items are also not included in these tools. Further, their ecologically
validity and applicability across cultures are unknown.

Appropriate and psychometrically sound tests are essential to assist clinical
decision making and provision of best practice health care (Shum et al., 2017). This
requirement was reinforced during the nominal group discussion with the concept of a
standardised and ecologically valid screening tool frequently expressed by the expert
speech-language pathologists. Tablet technology (e.g., iPad) has the potential to address
the ecological validity of this screening tool through video and audio functions. Tablet-
based screening tools have been used successfully to identify aphasia (Choi et al., 2015;
Guo et al., 2017) and cognitive impairment (Tung et al., 2016; Wall et al., 2018; Willer
et al., 2016) in the stroke population.

A knowledge gap in the area of RH CCD was an interesting theme generated from
the nominal group discussion. Although the last 60 years has seen a change in our
understanding of the role of the RH in communication function, there is still much
research required to fully understand the patterns and profiles of RH CCD as well as the
impact of cognition on this disorder (Ferré et al., 2012). Further, there are limited
evidence-based assessment options for RH CCD, requiring speech-language pathologists
to draw upon their own knowledge and experience to identify an impairment (Ramsey &
Blake, 2020). The varied results from the nominal group rankings and the content analysis
revealed that there is a dissonance among the expert speech-language pathologists as to
which features of RH CCD would be most sensitive in a screening tool, and even which
test items would be best suited to a screening tool when compared with an assessment
tool. Developing a valid and reliable screening tool that includes test items related to the
key aspects of RH CCD will address a gap in current clinical practice for this population.

We recruited expert speech-language pathologists who had more than 10 years’
experience with RH stroke in a teaching, research or clinical capacity. The mixed-
methods design generated comprehensive data about test item priorities to include in this
screening tool and perspectives regarding the test item design, the mode of delivery and
the current knowledge gap. However, there are limitations to our study. While our sample

size was small and limited to participants from two countries, it should be acknowledged
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that this field of research is developing and experts in this field are limited. We included
participants from Australia and USA but could have considered experts from other
countries such as Canada. Although this screening tool is designed for use within an
English-speaking population, the inclusion of participants from more culturally diverse
populations may have resulted in different priorities. Cultural and linguistic elements will
be considered in the test item development phase, particularly with regards to discourse
and pragmatics, which are influenced by culture. Although not all test items were
considered for ranking by all participants, there were clear test item priorities generated
in all four cognitive-communication domains, which will form the basis of the test item
development.

Test items for this screening tool were identified from both the nominal group
rankings and the associated discussion. The need to include test items based on theoretical
knowledge and existing evidence in addition to expert opinion was highlighted.
Following a testing phase, it will be interesting to establish which test items are indeed
sensitive in identifying RH CCD. The results of this study reveal multiple considerations
exist in developing this screening tool. Considerations include test item design, mode of
delivery, integrating impairment- and activity-level assessments and ensuring the tool is
standardised and ecologically valid. This study represents the first stage of a larger project
to develop a valid and reliable screening tool to detect RH CCD. The development of an
accurate and sensitive screening tool that identifies RH CCD may improve the under-
identification of this disorder and assist speech-language pathologists to recognise the
need for comprehensive assessment and ensure early access to rehabilitation and
appropriate intervention. Further studies will be conducted examining the validity,

reliability and useability of this screening tool.

Acknowledgements

The authors would like to acknowledge the invaluable contribution of Professor Bill

Venables for his assistance with the quantitative statistical analysis used in this paper.

Funding information

This work was supported by The Prince Charles Hospital Foundation Building Innovation

and Capacity Grant awarded to the primary investigator.

18



Declaration of interest statement

The authors have no declaration of interest to report.

19



References

Aspinal, F., Hughes, R., Dunckly, M., & Addington-Hall, J. (2006). What is important
to measure in the last months and weeks of life?: A nominal group study.
International Journal of Nursing Studies, 43(4), 393-403.
https://doi.org/10.1016/j.ijnurstu.2005.06.005

Balaban, N., Friedmann, N., & Ziv, M. (2016). Theory of mind impairment after right-
hemisphere damage. Aphasiology, 30(12), 1399-1423.
https://doi.org/10.1080/02687038.2015.1137275

Blake, M. L. (2016). Right hemisphere strokes. Perspectives of the ASHA Special
Interest Groups, 1(2), 63-65. https://doi.org/10.1044/perspl.S1G2.63

Blake, M. L. (2018). The right hemisphere and disorders of cognition and
communication. Theory and clinical practice. Plural Publishing.

Blake, M. L., Duffy, J. R., Myers, P. S., & Tompkins, C. A. (2002). Prevalence and
patterns of right hemisphere cognitive/communicative deficits: Retrospective
data from an inpatient rehabilitation unit. Aphasiology, 16(4-6), 537-547.
https://doi.org/10.1080/02687030244000194

Bradley, R. A. (1984). Paired comparisons: Some basic procedures and examples. In P,
R. Krishnaiah (Ed.), Nonparametric Methods, Volume 4 of Handbook of
Statistics (pp. 299-326). Elsevier.

Bradley, R. A., & Terry, M. E. (1952). Rank analysis of incomplete block designs I:
The method of paired comparisons. Biometrika, 39(3/4), 324-345.
https://www.jstor.org/stable/2334029

Burns, M. S. (1997). Burns brief inventory of communication and cognition.

Psychological Corporation, Harcourts Assessments.

20


https://doi.org/
https://doi.org/10.1016/j.ijnurstu.2005.06.005
https://doi.org/10.1080/02687038.2015.1137275
https://doi.org/10.1080/02687030244000194

Champagne-Lavau, M., & Joanette, Y. (2009). Pragmatics, theory of mind and
executive functions after a right-hemisphere lesion: Different patterns of
deficits. Journal of Neurolinguistics, 22(5), 416-426.
https://doi.org/10.1016/j.jneuroling.2009.02.002

Choi, Y., Park, H. K., Ahn, K., Son, Y., & Paik, N. (2015). A telescreening tool to
detect aphasia in patients with stroke. Telemedicine and eHealth, 21(9), 729—
735. https://doi.org/10.1089/tmj.2014.0207

Coté, H., Payer, M., Giroux, F., & Joanette, Y. (2007). Towards a description of clinical
communication impairment profiles following right-hemisphere damage.
Aphasiology, 21(6-8), 739-749.

Coté, R., Hachinski, V. C., Shurvell, B. L., Norris, J. W., & Wolfson, C. (1986). The
Canadian Neurological Scale: A preliminary study in acute stroke. Stroke, 17(4),
731-737. https://doi.org/10.1161/01.STR.17.4.731

Dara, C., Bang, J., Gottesman, R. F., & Hillis, A. E. (2014). Right hemisphere
dysfunction is better predicted by emotional prosody impairments as compared
to neglect. Journal of Neurology & Translational Neuroscience, 2(1), 1037.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4059678/

Delbecq, A. L., & Van de Ven, A. H. (1971). A group process model for problem
identification and program planning. The Journal of Applied Behavioral Science,
7(4), 466—-492. https://doi.org/10.1177/002188637100700404

Delbecq, A. L., Van de Ven, A. H., & Gustafson, D. H. (1975). Group techniques for
program planning: A guide to nominal group and Delphi processes. Scott,
Foresman.

Demeyere, N., Riddoch, M. J., Slavkova, E. D., Bickerton, W., & Humphreys, G. W.

(2015). The Oxford Cognitive Screen (OCS): Validation of a stroke-specific

21


https://doi.org/10.1089/tmj.2014.0207
https://dx.doi.org/10.1161/01.STR.17.4.731
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4059678/

short cognitive screening tool. Psychological Assessment, 27(3), 883-894.
https://doi.org/10.1037/pas0000082

Diaz, M.T., & Eppes, A. (2018). Factors influencing right hemisphere engagement
during metaphor comprehension. Frontiers in Psychology, 9(Mar 28),
414. https://doi.org/10.3389/fpsyg.2018.00414

Enderby, P. M., Wood, V. A., Wade, D. T., & Hewer, R. L. (1987). The Frenchay
Aphasia Screening Test: A short, simple test for aphasia appropriate for non-
specialists. International Rehabilitation Medicine, 8(4), 166-170.
https://doi.org/10.3109/03790798709166209

Feigin, V. L., Forouzanfar, M. H., Krishnamurthi, R., Mensah, G. A., Connor, M.,
Bennett, D. A., Moran, A. E., Sacco, R. L., Anderson, L., Truelsen, T.,
O’Donnell, M., Venketasubramanian, N., Barker-Collo, S., Lawes, C. M. M.,
Wang, W., Shinohara, Y., Witt, E., Ezzati, M., Naghavin, M., & Murray, C.
(2014). Global and regional burden of stroke during 1990-2010: Findings from
the Global Burden of Disease Study (2010). The Lancet, 383(9913), 245-255.
https://doi.org/10.1016/S0140-6736(13)61953-4

Feigin, V. L., Norrving, B., & Mensah, G. A. (2017). Global Burden of Stroke.
Circulation Research, 120(3), 439-448.
https://doi.org/10.1161/circresaha.116.308413

Ferré, P., Fonseca, R. P., Ska, B., & Joanette, Y. (2012). Communicative clusters after a
right hemisphere stroke: Are there universal clinical profiles? Folia Phoniatrica
et Logopaedica, 64(4), 199-207. https://doi.org/10.1159/000340017

Ferré, P., & Joanette, Y. (2016). Communication abilities following right hemisphere
damage: Prevalence, evaluation and profiles. Perspectives of the ASHA Special

Interest Groups, 1(2), 106-115. https://doi.org/10.1044/perspl.S1G2.106

22


https://doi.org/10.1037/pas0000082
https://dx.doi.org/10.3389%2Ffpsyg.2018.00414
https://dx.doi.org/10.3109/03790798709166209
https://dx.doi.org/10.1016/S0140-6736(13)61953-4
https://dx.doi.org/10.1161/circresaha.116.308413

Fink, J. N. (2005). Underdiagnosis of right-brain stroke. The Lancet, 366(9483), 349—
350. https://doi.org/10.1016/S0140-6736(05)67004-3

Firth, D. (2005). Bradley-Terry models in R. Journal of Statistical Software, 12(1), 1
12. https://core.ac.uk/download/pdf/6305157.pdf

Flamand-Roze, C., Falissard, B., Roze, E., Maintigneux, L., Beziz, J., Chacon, A., Join-
Lambert, C., Adams, D., & Denier, C. (2011). Validation of a new language
screening tool for patients with acute stroke: The Language Screening Test
(LAST). Stroke, 42(5), 1224-1229.
https://doi.org/10.1161/STROKEAHA.110.609503

Folstein, M. F., Folstein, S. E., & McHugh, P. R. (1975). “Mini-mental state”. A
practical method for grading the cognitive state of patients for the clinician.
Journal of Psychiatric Research, 12(3), 189-198. https://doi.org/10.1016/0022-
3956(75)90026-6

Goldstein, L. B., Bertels, C., & Davis, J. N. (1989). Interrater reliability of the NIH
stroke scale. Archives of Neurology, 46(6), 660—662.
https://doi.org/10.1001/archneur.1989.00520420080026

Graneheim, U. H., & Lundman, B. (2004). Qualitative content analysis in nursing
research: Concepts, procedures and measures to achieve trustworthiness. Nurse
Education Today, 24(2), 105-112. https://doi.org/10.1016/j.nedt.2003.10.001

Guo, Y.E., Togher, L., Power, E., Hutomo, E., Yang, Y-F., Tay, A., Yen, S-C., Choon-
Huat, G. (2017). Assessment of aphasia across the International Classification of
Functioning, Disability and Health using an iPad-based application.
Telemedicine and e-Health, 23(4), 313-326.

https://doi.org/10.1089/tmj.2016.0072

23


https://dx.doi.org/10.1016/S0140-6736(05)67004-3
https://core.ac.uk/download/pdf/6305157.pdf
https://doi.org/10.1016/j.nedt.2003.10.001

Hacke, W., Kaste, M., Bluhmki, E., Brozman, M., Davalos, A., Guidetti, D., Larrue, V.,
Lees, K. R., Medeghri, Z., Machnig, T., Schneider, D., Von Kummer, R.,
Wahlgren, N., & Toni, D. (2008). Thrombolysis with alteplase 3 to 4.5 hours
after acute ischaemic stroke. New England Journal of Medicine, 359(13), 97—
102. https://doi.org/10.1056/nejmoa0804656

Hanson, C. S., Chapman, J. R., Gill, J. S., Kanellis, J., Wong, G., Craig, J. C., Teixeira-
Pinto, A., Chadban, S. J., Garg, A. X., Ralph, A. F., Pinter, J., Lewis, J. R., &
Tong, A. (2018). Identifying Outcomes that Are Important to Living Kidney
Donors: A Nominal Group Technique Study. Clinical Journal of the American
Society of Nephrology, 13(6), 916-926. https://doi.org/10.2215/CIN.13441217

Hantson, L., De Weerdt, W., De Keyser, J., Diener, H. C., Franke, C., Palm, R., Van
Orshoven, M., Schoonderwalt, H., Feys, H., De Klippel, N., & Herroelen, L.
(1994). The European Stroke Scale. Stroke, 25(11), 215-219.

Hewetson, R., Cornwell, P., & Shum, D. (2018). Social participation following right
hemisphere stroke: Influence of a cognitive-communication disorder.
Aphasiology, 32(2), 164-182. https://doi.org/10.1080/02687038.2017.1315045

Hurtubise, K., Brousselle, A., Noel, M., & Camden, C. (2019). What really matters in
pediatric chronic pain rehabilitation? Results of a multi-stakeholder nominal
group technique study. Disability and Rehabilitation, 42(12), 1-12.
https://doi.org/10.1080/09638288.2018.1532462

Jones, S. C. (2004). Using the Nominal Group Technique to select the most appropriate
topics for postgraduate research students’ seminars. Journal of University
Teaching and Learning Practice, 1(1), 20-34.

https://ro.uow.edu.au/jutlp/voll/iss1/4

24



Jung-Beeman, M. (2005). Bilateral brain processes for comprehending natural language.
Trends in Cognitive Sciences, 9(11), 512-518.
https://doi.org/10.1016/j.tics.2005.09.009

Katan, M., & Luft, A. (2018). Global burden of stroke. Seminars in Neurology, 38(2),
208-211. https://doi.org/10.1055/s-0038-1649503

Koch, T. (1994). Establishing rigour in qualitative research: The decision trail. Journal
of Advanced Nursing, 19(5), 976-986. https://doi.org/10.1111/j.1365-
2648.1994.tb01177.x

Minga, J. (2016). Discourse production and right hemisphere disorder. Perspectives of
the ASHA Special Interest Groups, 1(2), 96-105.
https://doi.org/10.1044/perspl.S1G2.96

Mioshi, E., Dawson, K., Mitchell, J., Arnold, R., & Hodges, J. R. (2006). The
Addenbrooke’s Cognitive Examination Revised (ACE-R): A brief cognitive test
battery for dementia screening. International Journal of Geriatric Psychiatry,
21(11), 1078-1085. https://doi.org/10.1002/gps.1610

Nakase-Thompson, R., Manning, E., Sherer, M., Yablon, S. A., Gontkovsky, S. L. T., &
Vickery, C. (2005). Brief assessment of severe language impairments: Initial
validation of the Mississippi Aphasia Screening Test. Brain Injury, 19(9), 685—
691. https://doi.org/10.1080/02699050400025331

Nasreddine, Z. S., Phillips, N. A., Bédirian, V., Charbonneau, S., Whitehead, V., Collin,
I., Cummings, J. L., & Chertkow, H. (2005). The Montreal Cognitive
Assessment, MoCA: A brief screening tool for mild cognitive impairment.
Journal of the American Geriatrics Society, 53(4), 695-699.

https://doi.org/10.1111/j.1532-5415.2005.53221.x

25


https://doi.org/10.1055/s-0038-1649503
https://dx.doi.org/10.1111/j.1365-2648.1994.tb01177.x
https://dx.doi.org/10.1111/j.1365-2648.1994.tb01177.x

Pimental, P. A., & Knight, J. A. (2000). Mini inventory of right brain injury—2. Pro-Ed
Australia.

Ramsey, A., & Blake, M. L. (2020). Speech-language pathology practices for adults
with right hemisphere stroke: What are we missing? American Journal of
Speech-Language Pathology, 29(2), 741-759.
https://doi.org/10.1044/2020 _AJSLP-19-00082

Rohde, A., Doi, S. A., Worrall, L., Godecke, E., Farrell, A., O’Halloran, R.,
McCracken, M., Lawson, N., Cremer, R., & Wong, A. (2020). Development and
diagnostic validation of the Brisbane Evidence-Based Language Test. Disability
and Rehabilitation, 1-12. https://doi.org/10.1080/09638288.2020.1773547

Rohde, A., Worrall, L., Godecke, E., O’Halloran, R., Farrell, A., & Massey, M. (2018).
Diagnosis of aphasia in stroke populations: A systematic review of language
tests. PL0oS One, 13(3), 1-17. https://doi.org/10.1371/journal.pone.0194143

Saar, K., Nyrkko, H., Tolvanen, A., Kuikka, P., Poutiainen, E., & Aro, T. (2019).
Validation of a new cognitive screening method for stroke patients. Behavioural
Neurology, 1-7. https://doi.org/10.1155/2019/2943603

Scandinavian Stroke Study Group. (1985). Multicenter trial of hemodilution in ischemic
stroke background and study protocol. Stroke, 16(5), 885-890.
https://doi.org/10.1161/01.STR.16.5.885

Shum, D., O’Gorman, J., Myers, B., & Creed, P. (2017). Psychological testing and
assessment. Oxford University Press.

Tompkins, C.A. (2008). Theoretical considerations for understanding “understanding”
by adults with right hemisphere brain damage. Perspectives on Neurophysiology
and Neurogenic Speech and Language Disorders, 18(2), 45-54.
https://doi.org/10.1044/nnsld18.2.45

26


https://dx.doi.org/10.1371/journal.pone.0194143
https://dx.doi.org/10.1155/2019/2943603
https://doi.org/10.1044/nnsld18.2.45

Tompkins, C.A. (2012). Rehabilitation for cognitive-communication disorders in right
hemisphere brain damage. Archives of Physical Medicine and Rehabilitation,
93(Suppl 1), 61-69. https://doi.org/10.1016/j.apmr.2011.10.015

Tompkins, C. A., Blake, M. L., Baumgaertner, A., & Fassbinder, W. (2001).
Mechanisms of discourse comprehension impairment after right hemisphere
brain damage: Suppression in inferential ambiguity resolution. Journal of
Speech, Language and Hearing Research, 44(2), 400-415.
https://doi.org/10.1044/1092-4388(2001/033)

Tompkins, C. A., Klepousniotou, E., & Scott, A. G. (2016). Nature and assessment of
right hemisphere disorders. In I. Papathanasiou & P. Coppens (Eds.), Aphasia
and related neurogenic communication disorders (pp. 572—621). Jones &
Bartlett Learning, LLC.

Tompkins, C. A,, Lei, C.-M., & Zezinka, A. (2015). The nature and implications of
right hemisphere language disorders. In A. Hillis (Ed.), Handbook of adult
language disorders (pp.491-517). Psychology Press.

Tompkins, C. A., Scharp, V. L., Meigh, K. M., & Fassbinder, W. (2008). Coarse coding

and discourse comprehension in adults with right hemisphere brain damage.
Aphasiology, 22(2), 204-223. https://doi.org/10.1080/02687030601125019

Tung, L-C., Yu, W-H., Lin, G-H., Yu, T-Y., Wu, C-T., Tsai, C-Y., Chou, W., Chen, M-
H., & Hsieh, C-L. (2016). Development of a tablet-based symbol digit
modalities test for reliably assessing information processing speed in patients
with stroke. Disability and Rehabilitation, 38(19), 1952-1960.
https://doi.org/10.3109/09638288.2015.1111438

Urquhart-Secord, R., Craig, J., Hemmelgarn, B., Tam-Tham, H., Manns, B., Howell,
M., Polkinghorne, K. R., Kerr, P. G., Harris, D. C., Thompson, S., Schick-

Makaroff, K., Wheeler, D. C., van Biesen, W., Winkelmayer, W. C., Johnson,

27


https://doi.org/10.1016/j.apmr.2011.10.015
https://doi.org/10.1044/1092-4388(2001/033)
https://doi.org/10.1080/02687030601125019

D. W., Howard, K., Evangelidis, N., & Tong, A. (2016). Patient and caregiver
priorities for outcomes in hemodialysis: An international nominal group
technique study. American Journal of Kidney Disease, 68(3), 444-454.
https://doi.org/10.1053/j.ajkd.2016.02.037

Vella, K., Goldfrad, C., Rowan, K., Bion, J., & Black, N. (2000). Use of consensus
development to establish national research priorities in critical care. British
Medical Journal, 320(7240), 976-980.
https://doi.org/10.1136/bmj.320.7240.976

Walker, J. P., Pelletier, R., & Reif, L. (2004). The production of linguistic prosodic
structures in subjects with right hemisphere damage. Clinical Linguistics and
Phonetics, 18(2), 85-106. https://doi.org/10.1080/02699200310001596179

Wall, K. J., Cumming, T. B., Koenig, S. T., Pelecanos, A. M., & Copeland, D. A.
(2018). Using technology to overcome the language barrier: The Cognitive
Assessment for Aphasia App. Disability and Rehabilitation, 40(11), 1333-1344.
https://doi.org/10.1080/09638288.2017.1294210

Wallace, S. J., Worrall, L., Rose, T., Le Dorze, G., Cruice, M., Isaksen, J., Kong, A. P.
H., Simmons-Mackie, N., Scarinci, N., & Gauvreau, C. A. (2017). Which
outcomes are most important to people with aphasia and their families? An
international nominal group technique study framed within the ICF. Disability
and Rehabilitation, 39(14), 1364-1379.
https://doi.org/10.1080/09638288.2016.1194899

Weed, E., McGregor, W., Felbaek Nielsen, J., Roepstorff, A., & Frith, U. (2010).
Theory of Mind in adults with right hemisphere damage: What’s the story?

Brain and Language, 113(2), 65-72. https://doi.org/10.1016/j.bandl.2010.01.009

28



Whiteside, D. M., Kealey, T., Semla, M., Luu, H., Rice, L., Basso, M. R., & Roper, B.
(2016). Verbal fluency: Language or executive function measure? Applied
Neuropsychology: Adult, 23(1), 29-34.
https://doi.org/10.1080/23279095.2015.1004574

Willer, L., Pedersen, P. M., Forchhammer, H. B., & Christensen, H. (2016). Cognitive
assessment at bedside for iPad: A preliminary validation of a novel cognitive
test for stroke patients. European Stroke Journal, 1(4), 294-301.

https://doi.org/10.1177/2396987316665233

29


https://dx.doi.org/10.1080/23279095.2015.1004574
https://dx.doi.org/10.1177/2396987316665233

List of figures

Figure 1. Nominal group procedure
Figure 2. Test item rankings across the four cognitive-communication domains: lexical

semantics, discourse, pragmatics and prosody

30



Figure 1. Nominal group procedure

Phase 1

-

Phase 2

.

Phase 3

)

Introduction to the
nominal group

“‘Silent’ response
generation

Sharing responses

& group discussion

Ranking and
voting

31





