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VOLKMER ET AL.

METHODS: Following Core Outcome Set Standards for Development Recommen-
dations (COSSTAD), this study comprised: Stage 1 - systematic review to identify
measures; Stage 2 - consensus groups to identify important outcome constructs for
people with PPA (n = 82) and care partners (n = 91); Stage 3 - e-Delphi consensus with
57 researchers.

RESULTS: The systematic review identified 84 Outcome Measurement Instruments.
Core outcome constructs identified included: (1) Participate in conversations with fam-
ily and friends, (2) get words out, (3) be more fluent, (4) convey a message by any
means, and (5) understand what others are saying. Researchers were unable to reach a
consensus on measurement instruments.

DISCUSSION: Further work is required to develop appropriate measurement instru-
ments that address all core outcome constructs important to key stakeholders.
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1 | BACKGROUND

The term primary progressive aphasia (PPA) describes a group of
language-led neurodegenerative dementias.’ 2 The research diagnos-
tic criteria outline three major PPA syndromes: semantic variant
(svPPA), nonfluent/agrammatic variant (nfvPPA), and logopenic vari-
ant (IVPPA).! The semantic variant (svPPA) is primarily associated
with frontotemporal lobar degeneration pathology (specifically TDP-
43 type C) and difficulties in word retrieval and understanding word
meaning. The nonfluent/agrammatic variant (nfvPPA) is also usually
associated with frontotemporal lobar degeneration pathology (most
will have a primary tauopathy such as progressive supranuclear palsy
or corticobasal degeneration).* nfvPPA is characterized by motor
planning or programming, known apraxia of speech (AOS), and/or dif-
ficulties with grammar (agrammatism). Primary progressive apraxia of
speech (PPAOS) is a motor speech disorder rather than aphasia,®®
for the purposes of this study, and in line with consensus research
diagnostic criteria,! PPAOS is considered part of the broader nfvPPA
syndrome. Finally, the logopenic variant (IvPPA) is commonly associ-
ated with Alzheimer’s disease pathology and results in difficulties in
word retrieval and phonological working memory.® Frequently, people

* Foregrounding of early and non-verbal features of PPA and clinical trajectories is

* We introduce a symptom-led staging scheme for PPA.
* We propose a prototype for a functional impairment scale, the PPA Progression

with PPA may not “fit” the standard formulations outlined in the three
major PPA syndromes, presenting with mixed speech and language
symptoms. These are often termed atypical, mixed, or not otherwise
specified (nosPPA).*

Researchers from different clinical professions including speech and
language therapy, psychology, neurology, neuroscience, social work,
and occupational therapy have developed tailored behavioral inter-
ventions for people with PPA.”~17 Word retrieval training is the most
studied intervention in PPA and word accuracy (its outcome measure)
is a highly comparable outcome across studies.’ Importantly, there are
more constructs, apart from word retrieval, that are important for peo-
ple with PPA that have historically received less attention but have
been gaining traction in recent years. Such measures are important, as
people with PPA and their families have reported that measures used
have not always focused on the outcomes that are important to them. '8

Although outcome measurement instruments require alignment
with intervention targets, a core outcome set (COS) has the potential to
improve comparability by standardizing the measurement and report-
ing in intervention studies related to a particular health condition.2? A
COS facilitates comparison across intervention trials, has the potential

to allow for grouping of data, and, by involving key stakeholders in the
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process of developing COSs, ensures intervention research results are
more relevant to them.2® Previous work has aimed to develop a COS
for use in the evaluation of non-pharmacological interventions for
all-cause dementia, which identified communication as a core outcome
construct likely to be valued highly by people living with dementia.?22
Communication was not, however, defined beyond “Being able to
communicate with others.” However, identifying specific measures for
this broad construct was also beyond the scope of that research.?2
Work has also been undertaken to identify a COS for post-stroke
aphasia. The Research Outcome Measurement in Aphasia ROMA-COS
identified five essential outcome constructs and appropriate measure-
ment instruments that address each domain?324 including: language,
communication, patient-reported satisfaction with treatment methods
impact and methods, emotional wellbeing, and quality of life. How-
ever, PPA presents unique challenges in comparison to post-stroke
aphasia, both due to its progressive nature and to its significant
and evolving issues with nonverbal cognition, behavior, and motor
abilities.2527

The aim of this international cross-disciplinary collaboration was,
therefore, to identify outcome constructs that are important to peo-
ple with PPA and their care partners and explore relevant outcome
measurement instruments for researchers and clinicians working in
the field of PPA interventions. The long-term goal is to identify “what”
constructs and “how” best to measure these constructs as outcomes,
will inform future developments in PPA intervention research, as well
as have the potential to improve the relevance of research to end-
users. This, in turn, will benefit people with PPA and their care partners
by increasing access to evidence-based interventions that address
outcomes that are important to them.

2 | METHODS
The objectives of this study were:

1. To describe how speech, language, and communication outcomes
have been measured in PPA intervention studies to date.

2. To identify the most important outcome constructs of communi-
cation intervention from the perspectives of people with PPA and
their care partners.

3. To determine if there is multi-disciplinary consensus on a COS for
communication interventions for PPA (the COS-PPA) using existing

measures for use in research and clinical settings.

2.1 | Scope
The health condition and population covered by this COS:

1. The population is people living with PPA and their care partners, as
defined by the current diagnostic criteria® (NB: For the purposes of
the current study, people with PPAOS have been captured within
the nfvPPA group).
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RESEARCH IN CONTEXT

1. Systematic review: Following Core Outcome Set Stan-
dards for Development Recommendations (COSSTAD),
this study comprised three stages: Stage 1, The sys-
tematic review identified 84 Outcome Measurement
Instruments. Stage 2, Core outcome constructs identified
included: (1) Participate in conversations with family and
friends, (2) get words out, (3) be more fluent, (4) convey
a message by any means, and (5) understand what others
are saying. Stage 3. Researchers were unable to reach a
consensus on measurement instruments.

2. Interpretation: The initial identification of the first
consensus-based recommendations for a core outcome
set for PPA has the potential to ensure that PPA inter-
vention research can produce more comparable and gen-
eralizable results in the future. Further work is required
to develop appropriate measurement instruments that
address all core outcome constructs important to key
stakeholders.

3. Future directions: This research study has developed the
first consensus-based recommendations for a core out-
come set for PPA - the COS-PPA - aiming for widespread
use within research on interventions for people living
with PPA and their care partners. We advocate that this
core outcome set be used alongside, rather than instead
of, study-specific measures that are more aligned with the

intervention targets.

The interventions covered by this COS:

The COS-PPA may be used to measure the outcomes of communica-
tion interventions for people living with PPA and their care partners
(behavioral, pharmacological, or neuromodulation). This includes
all impairment, activity, and participation interventions as defined
by The International Classification of Functioning, Disability, and
Health.28

The settings covered by this COS:

The settings covered by this COS-PPA are intervention research and
clinical delivery of interventions to people with PPA and their care
partners. The geographical setting encompasses most major World
Health Organization regions,? where researchers and health care
professionals work with people with PPA and their care partners in
avariety of languages.

This study followed the COS Standards for Development Recom-

mendations (COSSTAD)Z° and the results of the COS-PPA are reported
in line with the 18-item Core Outcome Set-STAndards for Reporting
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(COS-STAR) (see Supplementary information for a completed COS-
STAR checklist). The COS-PPA development protocol has been pub-
lished in a peer-reviewed scientific journal.’® The COS-PPA was
registered on the COMET website in March 2021.31 In addition, Stage
1 systematic review was preregistered on PROSPERO in December
2022: CRD42022367565.

2.2 | Ethical approval
All aspects of the study were conducted according to the Declaration
of Helsinki.

The Stage 2 UK collaboration was undertaken as part of the Rare
Dementia Support (RDS) Impact Study which received approval from
the UCL Research Ethics Committee (8545/004: Rare Dementia
Support Impact Study). All consent sessions were video recorded, in
line with the approved procedure outlined in the RDS Impact study
protocol (Brotherhood et al., 2020). For the collaboration with Dr. Car-
olina Mendez in Chile, ethical approval was granted by the Pontificia
Universidad Catolica de Chile Ethics Committee, ID no. 190510002.
For the collaboration with Dr. Regina Jokel in Canada, ethical approval
was granted by Baycrest, Research Ethics Board REB 22-37. For the
collaboration with Dr. Jade Cartwright and Dr. Cathy Taylor-Rubin in
Australia, ethical approval was granted by Southeastern Sydney Local
Health District HREC 2022/ETH02740. For the collaboration with Dr.
Iris Nowenstein in Iceland, ethical approval was granted by the Ethics
Committee of the National University Hospital of Iceland (1/2024). For
the collaboration with Dr. Avanthi Paplikar in India, ethical approval
was granted by the Bangalore Speech and Hearing Research Foun-
dation. For the collaboration with Prof Marcus Meinzer, Anna U.
Rysop, and Nina Unger in Germany, ethical approval was granted by
the Greifswald University Ethics Committee, Germany, Reference BB
130/22. For the collaboration with De Ines Cadorio in Portugal, ethical
approval was granted by Ethics Committee of the University Fernando
Pessoa Prot n. 50/C.E > del 28/02/22. For the collaboration with Dr.
Petronilla Battista in Italy, ethical approval was granted by the Ethics
Committee of the IRCCS Giovanni Paolo Il Bari, Prot. n. 80/CE Maugeri
on 17/02/2022. For the collaboration with Dr. Adi Lifshitz-Ben-Basat
and Hagit Bar-Zeev in Israel, ethical approval was granted by the Ariel
University Ethics Board, Israel. For the collaboration with Dr. Maya
Henry and Carly Millanski in America, ethical approval was given by
the Office of Research Support and Compliance and the University of
Texas at Austin’s Institutional Review Board IRB ID STUDY00000717-
MODO6. For the collaboration with Dr. Lizet van Ewijk, Dr. Sandra
Wielaert, Dr. Lize Jiskoot, Janna van Egmond, Heleen Hendriksen,
and Antoinette Keulen in the Netherlands, ethical approval was
granted by Amsterdam UMC under the number 2023.0098. For the
collaboration with Dr. Monica Norvik in Norway, ethical approval was
granted by the Norwegian Agency for Shared Services in Education
and Research (SIKT) ref: 865145. For collaboration with Maria Isabel
d’Avila Freitas in Brazil, ethical approval was granted by the Hospital
of Clinics - Faculty of Medicine - University of Sao Paulo (USP)
ref: 4.142.664.

Stage 3 work was granted ethical approval by the Chairs of UCL
Language and Cognition Department Ethics, Project ID LCD-2023-
06. All participants involved were asked to complete an online written
consent form before participation in the e-Delphi survey.

2.3 | Design

The COS-PPA was developed over three stages: Stage 1, a systematic
review of outcome measurement instruments described in the inter-
vention research literature for PPA; Stage 2, consensus groups with
people with PPA and their care partners to identify the most impor-
tant outcome constructs for them; and Stage 3, a modified e-Delphi
consensus study with researchers working in the field of PPA inter-
vention research to agree to the core outcome constructs and relevant
measurement instruments. Consultation with the project Patient and
Public Involvement (PPI) advisory group informed the refinement of
the work to develop the COS-PPA (as outlined in the COS-PPA proto-
col paper3?). This approach follows the COMET handbook,32 a guide
for developing COSs. Figure 1 provides an overview of the workflow
for the COS-PPA study.

2.3.1 | Stage 1: A systematic review of outcome
measurement instruments used in the intervention
research literature for PPA

The aim of this systematic review was to examine the speech, language,
and communication measures used in research studies exploring inter-
ventions for PPA (behavioral, pharmacological, or neuromodulation) to
date to:

1. Identify the constructs that are measured by these outcome mea-
surement instruments, and how they align with the constructs iden-
tified in Stage 2 consensus groups, and inform Stage 3 agreement
regarding relevant measurement instruments.

2. ldentify the PPA variants each measure has been used with and the

languages in which the measure is available.

Procedures

This systematic review replicated and updated a recent review under-
taken in the field of PPA interventions,'® employing the same search
strategy but expanding this to include pharmacological interventions.
The review update was undertaken on March 31 2023. Studies were
included that: (a) described original research (any design); (b) were pub-
lished in a peer-reviewed journal (exclusive of conference abstracts); (c)
investigated behavioral, pharmacological, or neuromodulation treat-
ment for speech and/or language; (d) were conducted with one or more
people with a diagnosis of PPA; and (e) reported treatment outcomes
for at least one individual. Nine databases were searched: Medline,
CINAHL (all via EBSCOhost), Embase, Psyclnfo, ComDisDome, Scopus,
and Web of Science, including non-English studies. Titles and abstracts

of identified articles were reviewed by the lead author (AV.) and
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Stage 1: Systematic review of current measures
used in the intervention research literature for PPA

|
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important outcomes to key stakeholders

|

[ Stage 2: Consensus work to identify the most

Consultation with PPI contributors from key stakeholder groups including discussion with project PPI group and survey
consultation with speech and language therapists

L

Stage 3: Modified-Delphi consensus work to identify and agree the
core outcome domains and measures within these domains

v

[ Analysis of results with project PPI group ]

\ 4

[ Dissemination and adoption of COS-PPA }

FIGURE 1 Workflow for core outcome set primary progressive aphasia (COS-PPA).

independently reviewed by a second author (C.J.D.H.) and assessed for
inclusion or exclusion. All articles that were included then underwent a
second round of full-text screening independently by AV. and C.J.D.H.
Any discrepancies in ratings were discussed until an agreement was
reached.

Data extraction and analysis: All publicly available or published pri-
mary and secondary outcome measurement instruments of speech,
language, and communication reported in the final list of studies
were extracted and documented in a spreadsheet by AV. The data
had already been collected for papers identified by Wauters et al.,
and further data were only sought if the description of measures
used did not include a specific tool. Each measure was considered in
terms of the constructs it examined, in line with the World Health
Organization-International Classification of Functioning, Disability
and Health (WHO-ICF) framework and how these aligned with the con-
structs identified by participants in Stage 2 consensus work. Data were
then extracted from each article with regard to which PPA variant the
measures were used (IVPPA, svPPA, nfvPPA, and nosPPA). Finally, one
author (AV.) explored which language each measure was available in
and for which population the measure had been developed. Where pos-
sible, psychometric data on each measure were also extracted. The full
protocol for this review was registered on PROSPERO in December
2022: CRD42022367565.

2.3.2 | Stage 2: Consensus work - Focus groups
using a nominal group technique to identify the most
important outcome constructs for people with PPA
and their care partners

The important intervention outcome constructs for people with PPA
and their family members were identified using group consensus meth-
ods. A nominal group technique (NGT) protocol previously developed
to meet the needs of people with stroke aphasia by one of the authors
(S.JW.),3% was modified for people with PPA.

Recruitment

Fifteen international research sites were established. Site leads
(authors CM,,R.J,, J.C,CT-R,AP,MM,AUR,N.U,IC,PB,ALB.B,
H.B.Z, MH, CM, SW, LJ, JW, HH, AK, LV, MN, LEW, AR,
M.LD.F, I.CY, and E.B.) were identified through international networks
including the collaboration of aphasia trialists (CATs), the International
PPA SLT/P network and through attendance at international confer-
ences. A procedure manual and slide deck were shared with collabora-
tors to ensure methodological consistency across sites. Materials were
translated as required, and country-specific ethical approvals were

obtained as per local requirements.

Procedures

Collaborators approached people with PPA, and their care partners,
using their local networks, and invited them, via email, to participate
in a focus group meeting. Participants completed consent procedures
as required by each collaborator’s institution. Collaborators collated
demographic data from participants on age, sex, type of PPA, and time
since diagnosis. Meetings were held either online, via video conferenc-
ing, or in person, depending on the local COVID-19 restrictions and
ethical committee guidance at the time. Participants with PPA and care
partners attended separate group meetings. People with PPA and care
partners were able to participate independently; thus, not all care part-
ners were the actual care partners of the participants with PPA who
participated and vice versa. Participants with PPA were asked, “What
would you most like to change about your communication and the
way PPA affects your life?” Care partners were asked, “What would
you most like to change about your family member’s communication
and the way PPA affects your life?” Following NGT3435 methods, each
participant in a group was independently invited to generate a list of
items in response to the question. These were then shared one by one
with the remaining group members until no more new ideas were gen-
erated. Having collated a list of ideas across the group, each participant
was asked to identify their individual top three items in order of pri-

ority. A copy of the study manual, which also outlines communication
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support strategies provided during the process, is available with the
protocol article.3°

Analysis

Demographic data were anonymized, and mean values were calculated
for each country. The site leads (collaborator in each country) weighted
answers from each person with PPA or each care partner (items ranked
first were weighted with 3, second with 2, and third with 1), and then
aggregated individual scores to produce a final list of results, iden-
tifying the top three ranked items for each group (people with PPA
and their care partners) in each country. Anonymized results (the top
three items) collected from different countries were shared with the
lead author (AV.). By weighting each country’s responses in line with
the NGT methodology3*3> (items ranked first weighted with 3, sec-
ond with 2, and third with 1) every country’s results were given equal
weight, regardless of how many participants. These results were then
aggregated to produce a prioritized list, representing data from across

all contributing countries.

2.3.3 | Stage 3: An international e-Delphi exercise
to gain consensus on the COS-PPA

To generate a final COS-PPA, a modified e-Delphi consensus pro-
cess was undertaken with a team of international cross-disciplinary
collaborators.3* This included identifying and voting on the core out-
come constructs and measurement instruments for each key construct
identified in Stages 1 and 2.

Participants

Researchers were invited by email, to participate in the e-Delphi exer-
cise if they: (a) had participated in Stage 2 NGT work, and/or (b) were
researchers and authors of studies identified in Stage 1 systematic
review, and/or (c) were contacts established via networks includ-
ing CATs, the International SLT/P PPA network and the International
Society of Frontotemporal Dementias (ISFTD).

Procedures

Emails were sent inviting researchers to participate in the study. If
they agreed by return of email, they were sent a link to complete an
online consent form and brief survey collecting demographic informa-
tion (including affiliation, professional background, research interests,
country of current work, qualification, number of PPA participants
seen as part of research, languages in which research had been under-
taken) and availability to attend a group meeting hosted on a video
conferencing platform (Zoom).

Prior to attending video conferencing meetings, researcher partic-
ipants were asked to complete an online vote rating the importance of
all outcome constructs identified in Stage 2 of the study. Researcher
participants rated each construct on a scale of importance with 9
being the most important and 1 being the least important. Rankings

of 7-9 indicated critical importance, 4-6 indicated outcomes that

were considered important but not critical, while ratings of 1-3
were outcomes considered of limited importance using the Grading
of Recommendations Assessment, Development, and Evaluations
(GRADE) scale.¢ Participants were also invited to put forward addi-
tional constructs that they felt were important, but that had not been
included. A mean ranking was generated based on all respondents’
ratings. Constructs were also given ratings based on the prioritization
by the two key stakeholder groups in Stage 2, such that the top-ranked
item from Stage 2 received a rating of 9, the next a rating of 8, and
so on to 1. This resulted in every construct receiving three ratings
(one from people with PPA, one from care partners, and one from
researchers). Subsequently, a mean rating was calculated across
PwPPA, care partners, and researcher participants. Constructs that
received an overall rating of 6-9 progressed to the next stage of
voting.

Research participants who had completed the online ratings
were invited to participate in one of three 60-min online meetings,
hosted on Zoom and recorded for later checking of data collection
if required. In these meetings, results from the ranking of all con-
structs were presented. For the constructs that progressed to the
next stage of voting, participants were provided with the names of
the outcome measurement instruments that had been identified
in Stage 1 systematic review. Only those outcome measurement
instruments that were reported as measuring the agreed constructs
were presented. Research participants were given a brief description
of each outcome measurement instrument, including the languages in
which it was available and the population for which it was developed.
Participants were then asked to vote whether each outcome mea-
surement instrument, in their opinion, measured the corresponding
construct. They were encouraged to make additional suggestions of
relevant measures for each construct or add any relevant comments.
Following the group meetings, results were aggregated. Measures
that did not receive any votes were excluded from the final round of
voting.

In the third and final round of voting, research participants who
had attended the Zoom meetings were emailed a survey link and
asked to vote on which measure they felt best measured the core
outcome construct in question. Research participants were provided
with results from the previous round of voting and information on
each measure. The information included a link to access measures
where they were freely available or a link to a reference describing
the measure. Where possible, references were included relating
to psychometric properties of measures and data relevant to PPA.
Languages in which each tool was available and approximate adminis-
tration time were also provided. Participants were also able to indicate
if they did not feel there was currently an appropriate measure

available.

Analysis
Demographic information was summarized using descriptive statistics.
Anonymized voting data collected in the modified e-Delphi consensus

study were aggregated.
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[ Previous studies ] [ Identification of new studies ]
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(n=102) > e Conference Abstract (n = 41)
e Not original research (n =5)
e Not behavioural, pharmacological
or neuromodulation treatment for
speech and/or language (n = 4)
v e Not conducted with one or more
New studies included in review persons with a diagnosis of PPA or
(n=42) PPAQOS (n = 4)
e Not report treatment outcomes
for at least one individual (n= 4)
° e Not written in English (n = 2)
E]
©
£
L 5 | Totalstudies included in review
(n = 145)
—
FIGURE 2 PRISMA flow diagram for core outcome set primary progressive aphasia (COS-PPA) review.
3 | RESULTS Forty-two papers of the 102 additional papers were identified for inclu-
sion, resulting in a total of 145 papers included in the final review. The
3.1 | Stage 1: Systematic review of current PRISMA diagram in Figure 2 details the reasons for exclusion. For a full

measures in the research literature on interventions
for PPA

The update of Wauters et al.’s® systematic review, employing the
same search strategy but expanding this to include neurostimulation
and pharmacological studies, identified 1826 papers. There was 96.8%
interrater reliability by AV. and C.J.D.H. in the review of titles and
abstracts of identified articles. The remaining 3.23% of papers (59)
were discussed and agreed by consensus. In addition to the 103 papers
identified by Wauters et al., another 102 possible papers were con-
sidered for inclusion. Independent full-text screening achieved 85%

interrater agreement and full agreement was reached after discussion.

list of papers and risk of bias evaluation, please see Volkmer et al.3”

3.1.1 | Data extraction

A final list of 84 measures was extracted. Of these, 5 were specifically
developed for people with PPA, and 20 for people with dementia (inclu-
sive of PPA). Thirty-four measures were available in English only. Of the
84 measures, 42 were described by the authors as measuring a con-
struct that potentially aligned with the finalized constructs in Stage 3
Delphi-consensus task and consequently were presented for voting.

Table 1 lists the 84 measures and indicates those that were included
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TABLE 1

10.
11.
12.

13.

14.
15.
16.
17.

18.

19.

20.

VOLKMER ET AL.

List of measures, their reference, and related data extracted from review.

Measure name

Batteria per I'analisi dei
deficit afasici - BADA®

Boston Naming Test -BNT®?

Cookie Theft*©

Hopkins Assessment of
Naming Actions - HANA*!

Isaac Set Test*?

Northwestern Assessment
of Verbs and Sentences -
NAVS®

Object and Action Naming
Battery - OANB*

Oral Denomination 80 -
DO-80 Naming Test**

Philadelphia Naming Test
short - PNT#¢

Picture Confrontation Oral
Naming - PNT80%/

Rapid Automatized Naming
Test - RAN#®

Revised-English-Hebrew
Aphasia Battery*?

Snodgrass and Vanderwart
Picture Naming Test>°

Test of Adolescent/Adult
Word Finding - TAAWF>!

Verbal Fluency Test>2

Persian Aphasia Test>®

Western Aphasia Battery -
WAB-R>*

Comprehensive Aphasia
Test - CAT>®

Aachen Aphasia Test -
AAT>®

Psycholinguistic
Assessment in Chinese
Aphasia - PACA®/

In what languages is the tool
available?

Italian

English, Icelandic, Spanish,
Turkish, Finnish, Hebrew,
Korean, Chinese, Brazilian
Portuguese, Italian, Dutch,
Greek, Norwegian

English, Icelandic, Swedish,
Hindi, Arabic, Spanish,
Norwegian

English

English

English, Italian

English, Greek, Spanish,

French

English

English

English

Bilingual/English-Hebrew

English, Spanish, Russian,
Icelandic, Chinese, Italian,
Portuguese/Brazilian
Portuguese, Tamil, French,
Croatian, Persian

English

14 languages

Iranian

31 language including English

Available in 14 languages and
being translated into further 6
at time of writing.

German, English, Portuguese,
Italian, Turkish, Dutch

Chinese

Construct (synthesized by
lead author AV. based on
authors descriptions of
how the tool has been
used in PPA intervention
research)

Get the words out

Get the words out

Get the words out

Get the words out

Get the words out

Getting words out

Getting words out

Get the words out

Get the words out

Get the words out

Getting words out

Get the words out

Get the words out

Get the words out

Get the words out

Get the words out,
understanding

Get the words out,
understanding

Get the words out,
understanding

Get the words out,
understanding

Get the words out,
understanding

Which population was the
tool developed for?

Stroke aphasia

Stroke aphasia

Adults with communication
difficulties

Stroke Aphasia and Primary
Progressive Aphasia
Dementia

Adults with acquired
neurological diseases
Adults with acquired language
impairments

Aphasia

Stroke aphasia

Stroke aphasia
Adults/Children

Stroke aphasia

Adults with no
communication difficulties

Adolescents and adults
Adults without
communication difficulties
Stroke aphasia

Stroke aphasia

Stroke aphasia

Stroke aphasia

PPA

(Continues)
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TABLE 1 (Continued)
Construct (synthesized by
lead author AV. based on
authors descriptions of
how the tool has been
In what languages is the tool used in PPA intervention
Measure name available? research)
21. Screening for Aphasiain Italian Get the words out,
NeuroDegeneration - understanding
SAND>8
22. Test of language English Get the words out, fluency
development-2°? &understanding
23. Psycholinguistic 16 languages including English Get the words out,
Assessments of Language understanding
Processing in Aphasia -
PALPA%®
24, Alzheimer’s Disease 107 languages including Behavior, get the words
Assessment Scale - English (original language) out, understanding
Cognitive Subscale -
ADAS-cog®?
25. Mini-Mental State 15 languages including English Get the words out,
Examination - MMSE®2 understanding
26. Porch Index of comm English Get the words out,
ability®® understanding
27. Token test®* English, Russian, Indonesian, Understanding
Chinese, Moroccan, Italian,
Spanish, Brazilian Portuguese,
Dutch, Norwegian
28. Test for the Reception of Multiple languages including Understanding
Grammar- TROG and English, French, Brazilian
TROG-26%6¢ Portuguese, Deutsche, Tamil,
Norwegian
29. Apraxia Battery for English, Greek, Icelandic, Fluency
Adults®” Korean
30. Diagnostic Instrument for Dutch, English Fluency
Apraxia of Speech?®
31. American English, Chinese, Italian, Convey a message by any
Speech-Language-Hearing Brazilian, Portuguese means, Participate in
Association Functional conversations with family
Assessment of and friends
Communication Skills for
Adults - ASHA FACS®?
32. Communication Activities English, Spanish, Icelandic, Convey a message by any
of Daily Living, Second Italian, Arabic means
Edition - CADL-27°
33. Texas Functional Living English To go out independently,
Scale’? convey a message by any
means
34. The Speech English, French Convey a message by any
Questionnaire’? means
35. ACOM- Aphasia English Participate in
Communication Outcome conversations with family
Measure’® and friends
36. American Speech- English Participate in

Language-Hearing
Association Quality of
Communication Life Scale -
ASHA QoCL Scale’*

conversations with family
and friends

Alzheimer’s &Dementia® | soraa
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Which population was the
tool developed for?

PPA

Children with language
difficulties

Stroke Aphasia

Alzheimer’s disease

Dementia

Stroke Aphasia

Stroke aphasia

Developed for children with
communication difficulties

Stroke apraxia

Stroke

Adults and children with
communication difficulties

stroke, traumatic brain injury,
dementia, primary
progressive aphasia

Alzheimer’s disease and
Elderly

Stroke Aphasia

Stroke aphasia

Adults with communication
difficulties

(Continues)
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TABLE 1

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.
54.

(Continued)

Measure name

American
Speech-Language-Hearing
Association Functional
Communication Measures
- ASHA-FCM7>

Assessment of activities of
daily living and
instrumental activities of
daily living - ADL/IDL7®

Aphasia Impact
Questionnaire - AlQ-2177

Communication
Confidence Rating Scale in
Aphasia’®

Communicative
Effectiveness Index -
CETI”?

Modified ASHA Quality of
Communication Life Scale®°

Neuropsychiatric Inventory
- NP8t

Frontal Behavioral
Inventory - FBI®2

Frontal Assessment Battery
- FAB®®

Clinical Dementia Rating
Scale- Sum of Boxes -
CDR-SOB Executive
interview®*

Global Deterioration Scale
- GDS®®

Unified Parkinson’s Disease
Rating Scale - UPDRS®¢

The Montreal Cognitive
Assessment - MoCA®’

Patient Health
Questionnaire®®

Generalized Anxiety
Disorder
assessment-GAD®?

The Positive and Negative
Affect Scale - PANAS?®

Burden of Stroke Scale?!

Stroke and Aphasia Quality
of Life Scale-39 -
SAQOL-3972

VOLKMER ET AL.

In what languages is the tool
available?

English

English

English, Norwegian

English- only at present

English, Icelandic, Norwegian,
Dutch

English

Translated into approximately
40 languages including English

English, Italian, Brazilian
Portuguese, Norwegian

13 languages including English.

Available in multiple languages
including English, Spanish,
French, German, Dutch, Italian,
Japanese, Korean, Chinese, and
Portuguese

English

27 languages including English

36 languages including English

Arabic, English, French, Italian,
German, Hindi, Japanese,
Korean, Chinese - simple and
traditional, Thai

60+ languages including
English

English, Japanese, Spanish

English
19 languages including English

Construct (synthesized by
lead author AV. based on
authors descriptions of
how the tool has been
used in PPA intervention
research)

Convey a message by any
means, Participate in
conversations with family
and friends

Participate in
conversations with family
and friends

Participate in
conversations with family
and friends

Participate in
conversations with family
and friends

Participate in
conversations with family
and friends

Participate in
conversations with family
and friends

Behavior and personality
Behavior and personality
Behavior and disease

progression

Disease progression

Disease progression

Disease progression

Disease progression.

Feeling positive

Feeling positive

Feeling positive

Feeling positive

Feeling positive

Which population was the
tool developed for?

Adults with communication
difficulties

Alzheimer’s disease

Stroke Aphasia

Stroke Aphasia

Stroke Aphasia

Adults with communication
impairments

Dementia

bvFTD

Frontotemporal dementia

Alzheimer’s disease

Dementia

Parkinson’s disease

Dementia

Adults with mood disorders

Adults with anxiety

Adults

Stroke Aphasia

Stroke aphasia

(Continues)
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TABLE 1 (Continued)
Construct (synthesized by
lead author AV. based on
authors descriptions of
how the tool has been
In what languages is the tool used in PPA intervention
Measure name available? research)
55. Stroke Aphasia Depression English Feeling positive
Questionnaire - SADQ??
56. Clinical Global English Feeling positive
Impression-lmprovement?*
57. HDRS- Hamilton English, Turkish, Lebanese, Feeling positive
Depression Rating Scale?” Persian, Greek, African
languages
58. Hamilton Anxiety Scale?® English, Cantonese for China, Feeling positive
French,. and Spanish
59. Patient Health 49 languages including English Feeling positive
Questionnaire-9 - PHQ-977
60. Hopkins Verbal Learning English, Spanish, Greek, Persian Word recall
Test”®
61. Pyramids and Palm Trees English, Brazilian Portuguese, Object knowledge
Test - PPTT?? Dutch, Norwegian, French
62. Northwestern Anagram English, Italian, German Construction of sentences
Test - NAT 190
63. Kissing and Dancing Test - English, Brazilian-Portuguese Understanding words
KDT0t
64. Northwestern Assessment English, Persian Comprehension and
of Verb Inflection - NAV|10? production of action verbs
65. John Hopkins University English Writing
Dysgraphia Battery%®
66. Rey Auditory Verbal Seven languages including Verbal memory
Learning Test - RAVLT'%4 English, Icelandic
67. Birmingham Object - Object recognition
Recognition Battery -
BORB%®
68. Gray Oral Reading English Reading
Test-4106
69. User Experience 30languages Experience of speech
Questionnaire!?’ therapy
70. Test of Nonverbal Nonverbal Non-verbal problem
Intelligence-3 - TONI-3108 solving
71. Comprehensive Test of Nonverbal Non-verbal problem
Nonverbal Intelligence-2 solving
-CTON]-2107
72. Wisconsin Card Sorting - Abstract reasoning
Test - WCST!10
73. Assessment for Living with English Quality of life
Aphasial!
74. Trail Making Test!12 Several languages including Cognition
English, Brazilian Portuguese,
Italian, Dutch, Spanish,
Norwegian
75. The Stroop Test!1® English, Chinese, Brazilian Cognition
Portuguese, Italian, Norwegian
76. Colored Progressive Matrix - Cognition

-CPM!

Alzheimer’s &Dementia® | 11024
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Which population was the
tool developed for?
Stroke aphasia

Adults with depression

Adults with depression

Anxiety

Depression

Dementia, older adults

Stroke aphasia

PPA

bvFTD

Adults with acquired

neurological diseases

Stroke aphasia

Alzheimer’s disease

Neuropsychological disorders

Children

Adults

Children and adolescents

Children and adults

Children and adults

Stroke Aphasia

Adults

Adults

Children and less able adults

(Continues)
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TABLE 1 (Continued)
In what languages is the tool

Measure name available?

77. Cognitive Linguistic Quick English, Chinese
Test - CLQT!®

78. Wechsler Adult Intelligence English, Spanish, Italian, Dutch,
Scale fourth edition - WAIS Norwegian
|v116

79. D-KEFS- Delis-Kaplan English, Norwegian
Executive Function
System Assessment !’

80. Mattis Dementia Rating English, Spanish, French,
Scale!'® Brazilian Portuguese

81. The Crossing Off Test- -
CcoT-11%

82. Communicative Activity English, Korean, Persian
Log - CAL'?®

83. Alzheimer’s Disease English
Cooperative Study -
Activities of Daily Living
Scale!?!

84. Bayer Activities of Daily Spanish, Korean, German,

Living scale'?? Portuguese, and English

Construct (synthesized by
lead author AV. based on
authors descriptions of
how the tool has been

used in PPA intervention Which population was the

research) tool developed for?
Cognition Aphasia
Cognitive ability Adults without

communication difficulties

Cognition Adults and children
Cognition Dementia
Visual cognition Adults

Participation in daily life Stroke aphasia

Participation in daily life. Alzheimer’s disease

Participation in daily life. Dementia

Note: Measures highlighted in gray represent those that were included in Stage 3 Delphi consensus study.

in the consensus voting. A full analysis of the extracted data is reported

elsewhere.?”

3.2 | Stage 2: Consensus work - Focus groups
using a nominal group technique to identify the most
important outcome constructs for people with PPA
and their care partners

3.2.1 | Participants

The 15 collaborating countries that participated in Stage 2 NGT study
comprised Brazil, Canada, Chile, France, Germany, Italy, India, Israel,
Netherlands, Norway, Portugal, Spain, Turkey, the United Kingdom, and
the United States of America.

Across these countries, 82 participants with PPA took part in the
NGT study, of whom 46% were male (n = 38). Participants with PPA
represented all three major variants: 27% svPPA (n = 22), 30% IvPPA
(n=25), and 23% nfvPPA (n = 19), though several participants did not
have a subtype diagnosis (20%, n = 16). The mean age of the people with
PPA was 69 years (SD = 5.4), and participants had a mean average of
32 months (SD = 16.7) post-diagnosis. Ninety-one care partners (NB:
care partners were separately recruited and did not necessarily repre-

sent the partners of the participants in the PPA groups) took part in the

study, of whom 37% were male (n= 34). Care partners also represented
each of the major PPA variants; 25% svPPA (n=23), 32% IvPPA (n=29),
22% nfvPPA (n = 20), and participants with no subtype diagnosis (21%,
n = 19). The mean age of care partners was 62 years (SD = 9.5), and
the average number of participants was 29 months (SD = 19.4) post-
diagnosis. Table 2 provides an overview of participant demographics
per participating country.

3.2.2 | Stage 2: Identification of outcome constructs
Results from the aggregation of the top three ranked outcome con-
structs for people with PPA resulted in a total list of 13 items across
all participating countries. The most highly ranked outcome was to be
able to get the words out, the second was to talk with people, and the third
was to be more fluent. The complete list of the 13 generated outcome
constructs is given in Table 3.

The aggregation of the top three ranked outcome constructs for
care partners resulted in a total list of 17 items across all participat-
ing countries. The most highly ranked outcome was identical to people
with PPA: to be able to get the words out, followed by to have conver-
sations with family and friends. Next were two outcomes that received
equal ranking: conveying a message by any means and speaking fluently.

The complete list of 17 constructs is shown in Table 3.
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TABLE 3 Ranking of core outcome constructs for people with PPA and their care partners, aggregated across 15 participating countries.

Order of
ranking People with PPA
First 1. Get the words out
Second 2. Talk with people
Third 3. Be more fluent
Fourth 4. To understand and follow conversation
5. Tell people how to talk with me
Fifth 6. Convey a message by any means
Sixth 7. Not get worse
Seventh 8. To be respected/increased awareness
Eighth 9. Have more SLT
Ninth 10. Use the phone
Tenth 11. Acure
12. Go out shopping on my own
Eleventh 13. Know others like me

Care partners
1. Get the words out
2. Have conversations with family and friends

3. Convey a message by any means
4. Speak fluently

5. Talk about the future

6. Deal with changes in behavior

7.Talk about sensitive issues
8. Reduce frustration
9. Access to SLT
10. Get more information about PPA and the stages of the disease

11. For CP to know how to help

12. That the person understands

13. Understanding of PPA in the wider community/environment
14. Be more confident

15. Be less dependent

16. Joy
17.To be partners, not carer and cared for

Abbreviations: CP, care partner; PPA, primary progressive aphasia; SLT, Speech and Language Therapy.

3.3 | Stage 3: Consensus work to identify and
agree on core outcome constructs and measurement
instruments

3.3.1 | Participants

Fifty-seven of the 84 researchers who were approached agreed to par-
ticipate in Stage 3 consensus work. These researchers all completed
the initial survey, providing an overview of their demographics and
rating the importance of the outcome constructs. Eight participants
were unable to attend any of the video conferencing meetings due
to sickness or other commitments. Thirty-nine of the 57 respondents
were speech and language therapy researchers, 13 were psychology
researchers, one neurologist, and seven were from other professional
backgrounds. They represented 17 countries, with 38 respondents
reporting they delivered interventions in languages other than English,
whereas 38 reported delivering interventions in English. Table 4

provides a detailed summary of their demographic information.

3.3.2 | Consensus work to agree on core outcome
constructs

The total list of 25 outcome constructs identified from the aggregated
Stage 2 NGT data was presented for rating by the 57 researchers. Mean

ratings of importance across researcher participants are presented in
Table 5. Aggregated and overall mean ratings from participants with
PPA, their care partners and the researchers are also presented in
Table 5. Overall, two constructs, “to be able to participate in con-
versations with family and friends” and “to be able to get the words
out” were rated as the most important outcomes. “To be more flu-
ent” was rated as the next most important, followed by “to be able
to convey a message by any means” and “to understand what oth-
ers are saying in conversation.” The next two constructs focused on
emotional-behavioral outcomes: “to be able to talk about sensitive
issues” and “for family members to understand how to deal with
changes in behavior.” After these, the next two constructs focused
on societal and service level outcomes: “to increase awareness of
speech and language therapy among the public” and “to have more
speech and language therapy.” The full list of constructs and their
ratings is listed in Table 5. Constructs that were voted as equally
important by two participant groups are also presented in Table 5.
The total list was presented to the PPI advisory group who recom-
mended that the first five constructs (rating 5-9) progress to Stage
3, as they felt they comprised a group of speech, language, and com-
munication outcome constructs that should be treated together and,
distinct from lower-rated emotional-behavioral and societal and ser-
vice level outcomes. An analysis of outcome constructs for individual
participating countries in relation to cultural differences is reported

elsewhere.123
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TABLE 4 Demographic details of the Stage 3 participants.

Demographic characteristics
Professional background
Speech and language therapist
Psychology
Neurology

Other (e.g., social work)

Research interests (multiple answers permitted)

Speech, language, and communication interventions

Interventions with care partner
Psychological/counseling
Neuromodulation interventions

Other (arts, palliative and advance care
interventions)

Pharmacological interventions
Country of work
Australia
Brazil
Canada
Chile
France
Germany
HK
Iceland
India
Israel
Italy
Norway
Portugal
Spain
Sweden
Turkey
UK
USA
Treating language (multiple answers permitted)
Chinese
English
French
German
Hebrew
Icelandic
Italian
Norwegian
Portuguese
Polish

Russian

Respondent
(n=57)

39
13

53
38
24
15
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TABLE 4 (Continued)

Demographic characteristics Respondent
(n=57)

Spanish 6
Swedish 2
Turkish 1
Other - not specified 4

No. of people with PPA ever recruited to research
1-5 6
6-20 17
21-50 11
51-100 11
>100 12

Abbreviations: HK, Hong Kong; PPA, primary progressive aphasia; UK,
United Kingdom; USA, United States of America.

3.3.3 | Consensus work to agree on core outcome
measurement instruments

Forty-nine researchers participated in work to identify a set of mea-
sures for the first five rated outcome constructs. In the first round
of voting, measures identified in Stage 1 systematic review were pre-
sented under each construct and researchers were asked to vote on
whether these tools measured the construct in question. They were
also invited to suggest additional tools and make additional written
comments. Any measure that received a vote in this round, as well as
any additional suggested measures, were taken through to the final
round of voting. In this final round, participant researchers were con-
tacted via email to complete an online vote. They were asked to select
the measure they felt best measured the construct or were able to indi-
cate that they did not feel they could agree on a measure at this current
time. Several respondents had indicated in the first round of voting that
some constructs should be split, therefore respondents were also able
to vote on this.

The American Speech-Language-Hearing Association Functional
Assessment of Communication Skills for Adults (ASHA FACS)%?
received the most votes (n = 20, 41%) for the construct to be able to
participate in conversation with family and friends. Thirteen researchers
(27%) felt they could not currently identify a measure for this con-
struct, with no measure receiving more than 50% agreement. Nineteen
researchers (39%) voted that the construct to be able to get words out
should be split into confrontation naming and connected speech. The
Cookie Theft picture description task*® received the next most votes
under this construct (n = 9, 18%). More than half of the researchers
(n = 31, 63%) voted that to be more fluent should be split into motor
speech and connected speech, with The Cookie Theft,*® Verbal Flu-
ency Test?2 and measures of words/min coming in second with an equal
(small) number of votes each (n = 4, 8% each). The ASHA FACS®? also
received the most votes (n = 24, 49%), albeit not enough to reach con-
sensus, for the construct to convey a message by any means, with 9 (18%)

researchers voting they could not currently identify a measure. Finally,
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TABLE 5 Outcome constructs listed in order of importance based on total mean rating across PwPPA, CPs, and researcher participants.

To be able to talk and 8 8 8 24 8
participate in conversations
with family and friends?®

To be more fluent?® 7 7 6 20 7

To understand what others 6 3 7 16 5
are saying in conversation

For family members to 0 5 7 12 4
understand how to deal with
changes in behavior

To have more speech and 2 4 6 12 4
language therapy

To maintain relationship 0 2 8 10 3
between a person with PPA
and their families and friends

To be less frustrated 0 4 6 10 3

To feel positive 0 2 6 8 3
To meet other people affected 1 0 6 7 2
by PPA

To feel hopeful 0 0 7 7 2

To be more confident 0 0 6 6 2

To be more accepting of the 0 0 6 6 2
diagnosis of PPA

To be able to use the 0 0 5 5 2
telephone

Note: Including illustration of overlap of equally rated construct ratings across people with PPA, care partners, and researchers
Abbreviations: CP, care partner; PPA, primary progressive aphasia; PWPPA, person with PPA.
2Constructs that were voted as equally important by two participant groups.
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TABLE 6 Top five outcome constructs with sum of votes for identified outcome measurement instruments (n = 49).

Outcome measurement instruments, or alternative options (cannot identify any measure/construct needs to be split) listed in

Construct order of votes from highest to lowest
To be able to ASHA FACS Cannot agree a ASHAQCL(n=4) CCRSA(h=3) ACOM(n=1)
participate in (n=20) measure at present  SAQOL (n=4) AlQ (n=3) ALA(n=1)
conversations with (h=13)
family and friends
To be able to get words This construct The Cookie Theft Connected speech  Verbal Fluency BNT (n=23) AAT (n=1)
out needstobesplit (n=9) measure- story Test (4) CAT- naming subtest MLSE (n=1)
into confrontation retell (n=5) (h=3) (NB: One participant
naming and Cannot agree did not vote on this
connected speech measure (n=3) construct)
(n=19)
To be more fluent This construct The Cookie Theft (4) ABA(2)
needs to besplit  Verbal Fluency Test
into motor speech (4)
and connected Measure of words
speech (n=31) p/min (4)
Cannot agree
measure (4)
To convey a message  ASHA FACS (24) Cannot agree a Scenario Test (8) ADL/IDL (3) ANELT (2) Social Networks Scale
by any means measure at present (1)
(11)
To understand what ~ Sentence Cannot agree a Sentence AlQ(3) TROG (2) Token test (1)
others are saying comprehension measure (7) comprehension SAND (1)
subtest on CAT subtest on PALPA
(27) (4)
Sentence

Comprehension
subtest on WAB (4)

Abbreviations: AAT, Aachen Aphasia Test>®; ABA, Apraxia Battery for Adults®®; ACOM, Aphasia Communication Outcome Measure’®; ADL/IDL, Assessment
of activities of daily living and Instrumental activities of daily living’¢; AlQ, Aphasia Impact Questionnaire’’; ALA, Assessment for Living with Aphasia®!’;
ANELT, Amsterdam-Nijmegen Everyday Language Test'?4; ASHA FACS, American Speech-Language-Hearing Association Functional Assessment of Commu-
nication Skills for Adults®?12°; ASHA QCL, ASHA Quality of communication life scale®’; BNT, Boston Naming Test3?; CAT, Comprehensive Aphasia Test®?;
CCRSA, Communication Confidence Rating Scale in Aphasia’®; MLSE, Mini Linguistic State Exam2%; PALPA, Psycholinguistic assessments of language pro-
cessing in aphasia®’; SAQOL, Stroke and aphasia quality of life scale-39%; SAND, Screening for Aphasia in NeuroDegeneration®?; TROG, Test for Reception

of Grammar®°¢%; WAB, Western Aphasia Battery.”*

the sentence comprehension subtest from the Comprehensive Aphasia
Test (CAT)° was voted for by 27 researchers (49%) under the con-
struct to be able to understand what others are saying in conversation, with
7 (14%) researchers rating that they felt they could not currently iden-
tify ameasure. The final set of measures voted for under each construct

is listed in Table 6 below.

3.4 | Summary of results

This study describes the development of the first consensus-based
recommendations for a COS for communication interventions in
PPA using existing measures. The Stage 1 systematic review update
demonstrates the considerable heterogeneity in outcome measure-
ment instruments used in the PPA intervention research literature
to date. In Stage 2, 82 people with PPA and 91 care partners were
recruited across 15 different countries, representing one of the largest
studies in the field of outcome measures for communication interven-
tions in PPA. Constructs identified as important were relatively similar

across people with PPA and their care partners, with a focus on getting
words out, having conversations, fluency, and conveying a message by
any means. Finally, Stage 3 e-Delphi consensus study brought together
57 multidisciplinary researchers spanning 17 countries, who voted on
the constructs identified in Stage 2 to prioritize the top five outcome
constructs: (1) Participate in conversations with family and friends, (2) get
words out, (3) be more fluent, (4) convey a message by any means, and
(5) understand what others are saying. Although there was no measure
on which even a majority of researchers could agree, two measures
received the highest number of votes: the ASHA FACS®? for the con-
structs (1) participating in conversation with family and friends and (2)
conveying a message by any means; and the sentence comprehension

subtest from the CAT®® for (5) understanding what people say.

4 | DISCUSSION

This study highlights the lack of suitable and publicly available outcome
measurement instruments that are informed by the needs of people
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with PPA. Of the 84 published or publicly available measures only
five had been developed for people with PPA (Psycholinguistic Assess-
ment in Chinese Aphasia - PACA®7; Northwestern Anagram Test -
NAT10; Screening for Aphasia in NeuroDegeneration - SAND>8; Hop-
kins Assessment of Naming Actions’®; Communication Activities of
Daily Living - CADL-279), yet none of these aligned with the five
outcome constructs. Only the SAND>’ was identified as a potential
candidate, but given it is only available in one language (Italian) likely
contributed to its lack of votes in the final round of the e-Delphi study.
Of the two identified measurement instruments, the sentence compre-
hension subtest for the CAT®> has helpfully been translated into 20
languages. The CAT has been shown to have good-to-excellent inter-
rater reliability, and concurrent validity indicates that the sentence
comprehension subtest correlates with another sentence comprehen-
sion test (Test for Reception of Grammar (TROG®?) at 0.885). The
ASHA FACS®? is only available in English and European Portuguese but
has been reported as a reliable instrument with an inter-rater relia-
bility for communication independence in stroke aphasia and, external
validity data demonstrates correlations between ASHA-FACS and the
Western Aphasia Battery®® of > 0.5, and the Functional Indepen-
dence Measures of > 0.61.125 However, both CAT and ASHA-FACS
are designed for people with post-stroke aphasia, a condition char-
acterized by acute onset and a potentially improving, rather than a
progressive deteriorating trajectory. In addition, while several mea-
surement instruments (20) identified in Stage 1 review had been
designed specifically with the needs of people with dementia in mind,
none were considered aligned with the final COS outcome constructs.
It is likely that the unique communication difficulties experienced by
people with PPA are captured less by measures for people with generic
cognitive decline, than those designed for people with specific lan-
guage difficulties. In fact, several researchers voted that they did not
feel there was a suitable outcome measurement instrument available
to address the outcome constructs identified in this COS-PPA. This
highlights the urgent need for more measures that are designed for
people with PPA and their care partners.

People with PPA and their care partners identified several speech,
language, and communication outcome constructs that traversed spe-
cific linguistic capabilities related to language impairments associated
with PPA. Interestingly, the top prioritized item, having conversations
with family and friends, is similar to the dementia COS, where com-
munication and relationships were identified as the top outcome
construct.2122 The COS-PPA, however provides more specificity, by
distinguishing between communication activities such as having a con-
versation with family and friends and conveying a message by any means.
Despite this, two of the constructs identified by people with PPA and
their care partners in this COS-PPA, thinking of words and being more flu-
ent, were somewhat ambiguous, resulting in researchers being unable
to agree on a relevant measure. Thinking of words and being more flu-
ent evoke the experiences of trying to convey information to others
but could also refer to naming objects or articulatory accuracy. Alter-
natively, rather than the constructs themselves lacking specificity, it
is possible that the issue may reflect the heterogeneity of available

assessments for these constructs. Although this highlights the limita-

tions of trying to identify a “catch all” COS for all three PPA variants,
it could be argued that people do not necessarily experience their
disease as a discrete set of symptoms but instead experience their dis-
ease through the lens of everyday interaction.’?” Despite this desire
for specificity, future work to develop new measures may benefit
from being grounded in the language people with PPA and their care
partners use to describe their experiences.

Another important result of the current endeavor is the potential
clinical implications of the constructs that were identified as important
for people with PPA and their care partners. These outcomes point to
the need to revisit traditional clinical priorities that have often sup-
ported more impairment-based, over or before more compensatory
approaches. Previous research has highlighted the need to take a
person-centered approach when working with people with PPA.128.129
When people are unable to identify their own goals because they are
unclear about the role of the speech and language therapist,2° offering
people with PPA and their care partners a range of possible interven-
tion goals based on the outcome constructs identified in this study may
facilitate this process.

Given that researchers from a range of disciplines participated in
Stage 3 e-Delphi consensus study, our results highlight a shared view
that outcome measurement is both important and challenging across
intervention research for PPA. The participating researchers reported
conducting a range of psychological, speech and language, social,
pharmacological, and neuromodulation intervention research. As a
result, these researchers viewed outcome constructs and measure-
ment instruments from several different theoretical and experiential
perspectives (ICF, WHO).28 Consequently, the final COS may be more
or less distal from the interventions they investigate. For example, a
peer support intervention for people with PPA is quite distal from the
person’s ability to understand what other people are saying. Therefore,
an outcome measurement instrument related to understanding may
not be relevant, as the intervention might not be expected to impact
this construct. A peer support intervention might instead impact par-
ticipation in conversation or conveying a message by any means, and
COS measures related to these constructs may be more relevant. We
believe that it is important that a COS should be used carefully. They
should be used to complement measures that are more proximal to
the intervention and that may be specific to that intervention. We also
suggest that, in future iterations of a COS PPA, there is a need for a
larger pool of outcome measurement instruments that also address

constructs such as well-being and coping.

4.1 | Strengths and limitations

This international collaboration was influenced by a desire to con-
duct compatible research across languages and cultures. To this end,
this study has several strengths in its breadth and reach, with repre-
sentation from all World Health Regions (WHO),2? except for Africa.
Consequently, there remains a limited understanding of how clini-
cians work in non-western regions, and what their needs are, and

what the needs of their patients with PPA are. Translation of Stage 2
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stimulus question into different languages, and consequent translation
of respondents’ responses back into English enabled increased partici-
pation across different countries. However, this also means that there
was a risk that the respondents’ intent may have been changed or
biased in the process. To reduce this risk, the lead researcher met with
each relevant collaborator to discuss and agree on the meanings of the
questions and constructs during translation. It is also important to high-
light that the respondents in Stage 2 consensus groups predominantly
represented people with PPA in the early-to-middle stages of the dis-
ease, highlighting the issue common across the PPA research literature,
that there is little exploration of the severe and palliative stages of the
condition. As a consequence of the different professional and language
backgrounds of researchers in Stage 3, people were not always familiar
with the full list of measurement instruments they were being asked
to rate. Not all measurement instruments were freely available, but in
the final round of voting and where available, links to the measures and
relevant psychometric data were provided for participant researchers
to access, should they wish. Whereas the consensus process’ used
in Stages 2 & 3 ensured anonymity, it might have been valuable to
explore different demographic variables such as PPA variant and time
since diagnosis for people with PPA and care partners, and research
interests or professional backgrounds among researchers. This study
aimed to identify outcome constructs across PPA variants; however,
further consideration of constructs in relation to different PPA vari-
ants and times since symptoms onset may be particularly valuable in
the development interventions targeting symptoms associated with
specific PPA variants or stages of progression.

5 | FUTURE RESEARCH

This research study has developed the first consensus-based recom-
mendations for a COS for PPA - the COS-PPA - aiming for widespread
use within research on interventions for people living with PPA and
their care partners. We advocate that this COS be used alongside,
rather than instead of, study-specific measures that are more aligned
with the intervention targets. Given that this COS focused on the needs
of people with PPA and their care partners across the world, using the
COS-PPA can help demonstrate how well interventions address these
identified needs. The use of the COS-PPA should lead to the potential
for future systematic reviews/meta-analyses to combine and compare
data sets and thereby inform clinical decision-making about the most
effective interventions for people with PPA. This study has highlighted
the need for more PPA relevant measures, including Patient Reported
Outcome Measures, and the need to ensure the adaptation for a range
of languages and cultures. Additionally, further consensus work to
expand the COS-PPA to include measures of well-being and coping is
essential to capture the breadth of the needs of people with PPA and
their care partners. This study has started a conversation across the
research discipline about how best to measure outcomes for people
with PPA and their care partners. Ongoing revision of a COS will be
needed as our understanding of PPA evolves and additional measures

are developed, particularly for languages other than English. These
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measures may have relevance for people living with non-language
led dementias, who also have speech, language, and communication

needs. 130

AUTHOR CONTRIBUTIONS

AV. is the chief investigator, she conceived the study, led the proposal
and protocol development, and led all three stages of the research,
analysis, and manuscript preparation. C.J.D.H. contributed to the study
design, development of the proposal, and co-led stage 1 of the research.
SW. and D.C. contributed to the study design. RV., M.H., and J.D.W.
contributed to finalizing the proposal. C.M,,R.J,, J.C.,CT.-R,A.P, MM,
AUR,NU, IC, PB,ALBB, HB.Z,MH, CM, SW, LJ, JW, HH,
AK, LV, MN, LEW., AR., M.I.D.F, I.CY., and E.B. conducted research
for Stage 2 and participated in stage 3 of the study. E.B., P.B., AB.,
B.CB., EB, I.LRC, MTC.-G, JC, S.C, KC, LV.E, MidF, JG, SMG,
K.H., S.H., JK, LLYK-C, RK, M.L, AL-B.-B,, RJ., AM.-D, JAM.-G,,
MM.T, MM, EM, CM.-O,, AMM,, NM,, AM,, CM, DJM, LN,
MN, LEN., AP, MP, AR, LR, ER,AUR, FSA, AS.-G,SS., TMT,
KT,CT-R,D.CT,N.U, LEW.,, AW, SW, I.CY,, and M.L.H. participated
in Stage 3 of the study. All authors have contributed to manuscript
preparation.

AFFILIATIONS
1Division of Psychology and Language Sciences, University College London,
London, UK

2Graduate Programme in Medical Sciences, Federal University of Rio Grande do
Sul, Porto Alegre, Brazil

3Sheba Medical Center, Tel Hashomer, Ramat Gan, Israel

4Mesulam Center for Cognitive Neurology and Alzheimer’s Disease, Northwest-
ern University, Chicago, lllinois, USA

5|stituti Clinici Scientifici Maugeri IRCCS, Laboratory of Neuropsychology, Pavia,
Italy

6Community Rehabilitation Unit, Tasmanian Health Service, Hobart, Tasmania,
Australia

7Department of Speech, Language and Hearing Sciences, Graduate Program in
Rehabilitation Sciences, Universidade Federal de Ciéncias da Saude de Porto
Alegre (UFCSPA), Porto, Brazil

8Dementia Research Centre, Department of Neurodegenrative Disease, UCL
Queen Square Institute of Neurology, University College London, London, UK

?Center for Health Technology and Services Research (CINTESIS@RISE), Uni-
versidade Fernando Pessoa, Fernando Pessoa School of Health Sciences, Porto,
Portugal

19Human Communication, Learning, and Development Unit, Faculty of Educa-
tion, The University of Hong Kong, Hong Kong, Hong Kong SAR

11Center for Mathematics, Cognition and Computing, Federal University of ABC,
Santo Andre, Brazil

12Cognitive and Behavioural Neurology Unit, Neurology Clinic Division, Hospital
das Clinicas, School of Medicine, University of Sdo Paulo, Butant, Brazil

135chool of Health Sciences, College of Health and Medicine, University of
Tasmania, Hobart, Tasmania, Australia

14School of Psychology, University of Sydney, Sydney, New South Wales, Aus-
tralia

15Department of Speech, Language and Hearing Sciences, Federal University of
Santa Catarina (UFSC), Florianopolis, Santa Catarina, Brazil

16Department of Medicine, University of Washington, Seattle, Washington, USA



wot2a | Alzheimer’s &Dementia®

VOLKMER ET AL.

THE JOURNAL OF THE ALZHEIMER’S ASSOCIATION
17Departments of Speech, Language and Hearing Sciences and Neurology, The
University of Texas, Jesse H. Jones Communication Center, Austin, Texas, USA

18Department of Health Sciences, University of North Carolina School of
Medicine, UNC-Chapel Hill, Chapel Hill, North Carolina, USA

19 Alzheimer Center Amsterdam, Neurology, Vrije Universiteit Amsterdam, UMC
location VUmc, Amsterdam, The Netherlands

20 Amsterdam Neuroscience, Neurodegeneration, Amsterdam, The Netherlands

2118 Medical Research Council Cognition and Brain Sciences Unit, University of
Cambridge, Cambridge, UK

22Department of Neurology and Alzheimer Centre Erasmus Medical Centre,
Rotterdam, The Netherlands

23Cognitive and Behavioural Neurology Unit, Neurology Clinic Division, Hospital
das Clinicas, School of Medicine, University of S&do Paulo, Sdo Paulo, Brazil

24Djvision of Psychology, Communication & Human Neuroscience, University of
Manchester, Manchester, UK

25Speech Pathology Department, Uniting War Memorial Hospital, School of Psy-
chological Sciences, Macquarie University, Waverley, Sydney, New South Wales,
Australia

26Department of Special Education and Counselling, The Education University of
Hong Kong, Hong Kong, PR China

27Chaire de recherche sur les aphasies primaires progressives - Fondation de la
famille Lemaire, CHU de Québec - Université Laval, Québec, Canada

28Department of Communication Disorders, Faculty of Health Sciences, Ariel
University, Ari'el, Israel

29Rotman Research Institute, Temerty Faculty of Medicine, University of
Toronto, Toronto, Ontario, Canada

30Lille Neuroscience & Cognition, University of Lille, Lille University Hospital,
Lille, France

31Department of Neurology, Hospital Clinico San Carlos, San Carlos Health
Research Institute (IdISSC), Madrid, Spain

32Department of Neurology, Johns Hopkins School of Medicine, Baltimore,
Maryland, USA

33Department of Neurology, University Medicine Greifswald, Greifswald, Ger-
many

34Pennine Care National Health Service Foundation Trust, Manchester, UK

35Health Sciences Department, Speech, Language and Hearing School, Faculty of
Medicine, Pontificia Universidad Catdlica de Chile, Santiago, Chile

36Center for Aphasia Research and Rehabilitation, Georgetown University Med-
ical Centre, Washington, District of Columbia, USA

37Fundacié de Recerca Clinic Barcelona-IDIBAPS, Barcelona, Spain

380regon Alzheimer’s Disease Research Center - Department of Neurology,
Oregon Health & Science University, Portland, Oregon, USA

39Mesulam Center for Cognitive Neurology and Alzheimer’s Disease, Northwest-
ern University Feinberg School of Medicine, Chicago, Illinois, USA

40School of Psychological Sciences, Macquarie University, Sydney, New South
Wales, Australia

41Department of Acquired Brain Injury, Department of Education, Faculty of
Humanities, Social Sciences, and Education, UiT the Arctic University of Norway,
Tromsg, Norway

42Speech-Language Pathology Unit, National University Hospital and Institute of
Linguistics, University of Iceland, Reykjavik, Iceland

43Department of Speech and Language Studies, SpeakUp Centre for Speech
Therapy & Neuro Rehabilitation, Dr. S. R. Chandrasekhar Institute of Speech and
Hearing, Bangalore, India

44Age Right Speech Pathology, Melbourne, Australia

45Unité PsyNcog, ULG, HEC-ULg Ecole de Gestion de I'Université de Liége, Unité
PsyNcog, ULG, Liege, Belgium

4Department of Neurology, Healthy Aging & Alzheimer's Research Care
(HAARC) Center, University of Chicago, Chicago, Illinois, USA

47Division of Speech and Language Pathology, Department of Clinical Science,
Intervention and Technology, Karolinska Institutet, Section of Speech and Lan-
guage Pathology, Medical Unit Allied Health Professionals, Karolinska University
Hospital, Karolinska, Sweden

48School of Psychological Sciences, University of Newcastle, Callaghan, New
South Wales, Australia

4?Department of Speech and Language Therapy, Neuroscience & Cognition,
Inserm UMRS1172, University of Lille, Lille University Hospital, Lille, France

50Departments of Physical Medicine and Rehabilitation, Neurology, and Oto-
laryngology - Head and Neck Surgery, Johns Hopkins University School of
Medicine, Baltimore, Maryland, USA

51Research Group Speech and Language Therapy, Participation through Com-
munication, Research Centre Health and Sustainable Living, HU University of
Applied Science Utrecht, Utrecht, The Netherlands

52Rijndam Rehabilitation Centre, Rotterdam, The Netherlands

53Department of Linguistic and Scandinavian Studies, University of Oslo, Oslo,
Norway

54Department of Speech and Language Therapy, Faculty of Health Sciences,
Bahcesehir University, Besiktas, Istanbul, Turkey

55Queensland Aphasia Research Centre, School of Health and Rehabilitation
Sciences, The University of Queensland, Brisbane, Australia

56Surgical Treatment and Rehabilitation Service (STARS) Education and Research
Alliance, The University of Queensland and Metro North Health Queensland,
Brisbane, Queensland, Australia

ACKNOWLEDGMENTS

The authors acknowledge the invaluable assistance and advice of all
the PPI contributors and the study steering group (Dr. Paul Conroy, Dr.
Cath Mummery, Rosemary Townsend, Hannah Luff, Phillip Robinson,
and Dr. Samantha Stern). We would also like to thank all the people with
PPA and their care partners who participated in Stage 2 nominal groups
across the 15 collaborating countries. This study was initially funded by
a UCL Grand Challenge awarded to AV. and C.J.D.H. in 2020, and con-
sequently by an NIHR Advanced Fellowship NIHR302240to AV. Sarah
J.Wallace is funded by a National Health and Medical Research Council
(NHMRC) Investigator Grant (1175821). JW. has received grant sup-
port from the Alzheimer’s Society, Alzheimer’s Research UK, the Royal
National Institute for Deaf People (Discovery Grant G105_WARREN),
the National Institute for Health Research University College London
Hospitals Biomedical Research Centre and the National Brain Appeal
(Frontotemporal Dementia Research Studentship in Memory of David
Blechner). R.J. was supported by the Estelle and Carl Epstein Family
Philanthropic Funds. A.M.M. was supported by the NIDCD and NIA
under grant numbers RO1DC011317 and RO1DC020446-01S1. E.B.
was supported by the NIHR [Programme Grant for Applied Research
(PGaR; NIHR203680]. S.G. was supported by NIH/NIA grant number
RO1AG080470. C.J.D.H. was supported by a Fellowship award from
Alzheimer’s Society, UK (grant number 627) and the National Insti-
tute for Health Research (NIHR204280). The views expressed are
those of the authors and not necessarily those of the NIHR or the
Department of Health and Social Care. M.N. was supported by the
Research Council of Norway, Centres of Excellence funding scheme
[223265]. A.S.G.is supported by two grants from the National Institute



VOLKMER ET AL.

Alzheimer’s &Dementia® | s1or2e

for Health and Care Research (COV-LT2-0014 and NIHR203680) and
UK Research and Innovation (ES/Y007484/1). M.L.H. was supported
by NIH/NIDCD grant number RO1DC016291. KT. was supported by
NIH/NIA grants RO1AG068881, R0O1AG075111, and RO1AG075404.
S.K.H. was supported by the Bill & Melinda Gates Foundation (Grant
Number: OPP1144). E.R. was supported by NIA RO1AG055425 and
RO1AG056258.

CONFLICT OF INTEREST STATEMENT
The authors declare no conflicts of interest. Author disclosures are

available in the supporting information.

CONSENT STATEMENT
All human subjects provided informed consent.

ORCID

Anna Volkmer ") https://orcid.org/0000-0002-4149-409X

REFERENCES

1. Gorno-Tempini ML, Hillis AE, Weintraub S, et al. Classifica-
tion of primary progressive aphasia and its variants. Neurology.
2011;76(11):1006-10014.

2. Marshall CR,Hardy CJ, Volkmer A, et al. Primary progressive aphasia:
aclinical approach. J Neurol. 2018;265:1474-1490.

3. Ruksenaite J, Volkmer A, Jiang J, et al. Primary progressive apha-
sia: toward a pathophysiological synthesis. Curr Neurol Neurosci Rep.
2021;21:1-2.

4. Belder CRS, Marshall CR, Jiang J, et al. Primary progressive aphasia:
six questions in search of an answer. J Neurol. 2024;271(2):1028-
1046. doi:10.1007/s00415-023-12030-4

5. Utianski RL, Duffy JR, Clark HM, et al. Prosodic and phonetic
subtypes of primary progressive apraxia of speech. Brain Lang.
2018;184:54-65.

6. Duffy JR, Utianski RL, Josephs KA. Primary progressive apraxia
of speech: from recognition to diagnosis and care. Aphasiology.
2021;35(4):560-591.

7. Carthery-Goulart MT, Silveira AD, Machado TH, et al. Nonpharma-
cological interventions for cognitive impairments following primary
progressive aphasia: a systematic review of the literature. Dement
Neuropsychol. 2013;7:122-131.

8. Caddrio I, Lousada M, Martins P, Figueiredo D. Generalization
and maintenance of treatment gains in primary progressive
aphasia (PPA): a systematic review. Int J Lang Commun Disord.
2017;52(5):543-560.

9. Cotelli M, Manenti R, Ferrari C, Gobbi E, Macis A, Cappa SF. Effec-
tiveness of language training and non-invasive brain stimulation on
oral and written naming performance in Primary Progressive Apha-
sia: a meta-analysis and systematic review. Neurosci Biobehav Rev.
2020;108:498-525.

10. Nissim NR, Moberg PJ, Hamilton RH. Efficacy of noninvasive brain
stimulation (tDCS or TMS) paired with language therapy in the treat-
ment of primary progressive aphasia: an exploratory meta-analysis.
Brain Sci. 2020;10(9):597.

11. Volkmer A, Spector A, Meitanis V, Warren JD, Beeke S. Effects of
functional communication interventions for people with primary pro-
gressive aphasia and their caregivers: a systematic review. Aging Ment
Health. 2020;24(9):1381-1393.

12. Suérez-Gonzalez A, Savage SA, Bier N, et al. Semantic variant primary
progressive aphasia: practical recommendations for treatment from
20 years of behavioural research. Brain Sci. 2021;11(12):1552.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

THE JOURNAL OF THE ALZHEIMER'S ASSOCIATION

Wauters LD, Croot K, Dial HR, et al. Behavioral treatment for speech
and language in primary progressive aphasia and primary progressive
apraxia of speech: a systematic review. Neuropsychol Rev. 2023:1-42.
Grasso SM, Wagner Rodriguez CA, Montagut Colomer N, Marqués
Kiderle SK, Sanchez-Valle R, Santos Santos MA. Bilingual primary
progressive aphasia: a scoping review of assessment and treatment
practices. J Alzheimers Dis. 2023;96(4):1453-1476.

Roberts AC, Rademaker AW, Salley EA, et al. Communication
Bridge™-2 (CB2): an NIH Stage 2 randomized control trial of a
speech-language intervention for communication impairments in
individuals with mild to moderate primary progressive aphasia. Trials.
2022;23(1):487.

Rogalski EJ, Saxon M, McKenna H, et al. Communication Bridge:
a pilot feasibility study of Internet-based speech-language ther-
apy for individuals with progressive aphasia. Alzheimers Dement.
2016;2(4):213-221.

Volkmer A, Walton H, Swinburn K, Spector A, Warren JD, Beeke
S. Results from a randomised controlled pilot study of the Better
Conversations with Primary Progressive Aphasia (BCPPA) commu-
nication partner training program for people with PPA and their
communication partners. 2023:87.

Volkmer A, Broomfield K, eds. Seldom Heard Voices in Service User
Involvement: The How and Why of Meaningful Collaboration. J & R Press
Limited; 2022.

Williamson PR, Altman DG, Blazeby JM, et al. Developing core out-
come sets for clinical trials: issues to consider. Trials. 2012;13(1):1-8.
Kirkham JJ, Davis K, Altman DG, et al. Core outcome Set-STAndards
for development: the COS-STAD recommendations. PLoS Med.
2017;14(11):e1002447.

Harding AJ, Morbey H, Ahmed F, Opdebeeck C, Lasrado R,
Williamson PR. What is important to people living with demen-
tia?: the ‘long-list'of outcome items in the development of a core
outcome set for use in the evaluation of non-pharmacological
community-based health and social care interventions. BMC Geri-
atrics. 2019;19(1):1-12.

Reilly ST, Harding AJ, Morbey H, et al. What is important to people
with dementia living at home? A set of core outcome items for use in
the evaluation of non-pharmacological community-based health and
social care interventions. Age Ageing. 2020;49(4).664-671.

Wallace SJ, Worrall L, Rose T, et al. A core outcome set for apha-
sia treatment research: the ROMA consensus statement. Int J Stroke.
2019;14(2):180-185.

Wallace SJ, Worrall L, Rose TA, et al. Measuring communication as a
core outcome in aphasia trials: results of the ROMA-2 international
core outcome set development meeting. Int J Lang Commun Disord.
2022.

Loizidou M, Brotherhood E, Harding E, et al. Like going into a choco-
late shop, blindfolded’: what do people with primary progressive
aphasia want from speech and language therapy? Int J Lang Commun
Disord. 2023;58(3):737-755.

Hardy CJD, Taylor-Rubin C, Taylor B, et al. Symptom-led staging for
semantic and non-fluent/agrammatic variants of primary progres-
sive aphasia. Alzheimers Dement. 2024;20(1):195-210. doi:10.1002/
alz.13415

Hardy CJ, Taylor-Rubin C, Taylor B, et al. Symptom-based stag-
ing for logopenic variant primary progressive aphasia. Eur J Neurol.
2024:e16304.

WHO International Classification of Functioning, Disability and
Health (ICF) domains. 2001

World Health Organisation’s regions of the world. https://www.who.
int/about/who-we-are/regional-offices

Volkmer A, Copland DA, Henry ML, et al. COS-PPA: protocol to
develop a core outcome set for primary progressive aphasia. BMJ
Open. 2024;14(5):e078714.


https://orcid.org/0000-0002-4149-409X
https://orcid.org/0000-0002-4149-409X
https://doi.org/10.1007/s00415-023-12030-4
https://doi.org/10.1002/alz.13415
https://doi.org/10.1002/alz.13415
https://www.who.int/about/who-we-are/regional-offices
https://www.who.int/about/who-we-are/regional-offices

soaa | Alzheimer’s &Dementia®

31

32.
33.
34.
35.
36.
37.

38.
39.

40.
41.

42.
43,
44,
45.

46.
47.

48.

49.
50.

51
52.

53.
54.

55.

VOLKMER ET AL.

THE JOURNAL OF THE ALZHEIMER’S ASSOCIATION

COMET  Database:
Details/1871
Williamson PR, Altman DG, Bagley H, et al. The COMET Handbook:
version 1.0. Trials. 2017;18(3):280. doi:10.1186/s13063-017-1978-
4

Wallace SJ, Worrall L, Rose T, et al. Which outcomes are most impor-
tant to people with aphasia and their families? An international
nominal group technique study framed within the ICF. Disabil Rehabil.
2017;39(14):1364-1379.

McMillan SS, King M, Tully MP. How to use the nominal group and
Delphi techniques. Int J Clin Pharm. 2016,38:655-662.

McMillan SS, Kelly F, Sav A, et al. Using the nominal group tech-
nique: how to analyse across multiple groups. Health Serv Outcomes
Res Methodol. 2014;14:92-108.

Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerging consen-
sus on rating quality of evidence and strength of recommendations.
BMJ. 2008;336(7650):924-926.

Volkmer A, Copland D, Henry ML, et al. (In Preparation) A systematic
review of outcome measurement instruments used in intervention
research for Primary Progressive Aphasia.

Miceli G, Burani C, Laudanna A. Batteria per I'analisi dei deficit afasici.
ASRN; 1991.

Kaplan E, Goodglass H, Weintraub S. Boston naming test. The Clinical
Neuropsychologist. 2001.

Goodglass H, Kaplan E, Barresi B. Boston Diagnostic Aphasia Exam-
ination - Third Edition (BDAE-3). Lippincott Williams & Wilkins;
2001.

Shapiro AM, Benedict RH, Schretlen D, Brandt J. Construct and con-
current validity of the Hopkins Verbal Learning Test - revised. Clin
Neuropsychol. 1999;13(3):348-358.

Isaacs B, Akhtar AJ. The set test: a rapid test of mental functionin old
people. Age Ageing. 1972;1(4):222-226.

Thompson CK. Northwestern assessment of verbs and sentences
(NAVS). 2012. Northwestern University, Evanston, llinois.
Masterson J, Druks J. An object and action naming battery. J Neurolin-
guistics. 2000.

Deloche G, Hannequin D, eds. Test de dénomination orale d'images. les
Editions du Centre de Psychologie Appliquée; 1997.

Walker GM, Schwartz MF. Short-form Philadelphia Naming Test:
Rationale and Empirical Evaluation. American Journal Speech Lang
Pathol. 2012;21(2):5140-153.

Deloche G, Hannequin D, Dordain M, et al. Picture confrontation oral
naming: performance differences between aphasics and normals.
Brain Lang. 1996;53(1):105-120.

Denckla MB, Cutting LE. History and significance of rapid automa-
tized naming. Ann Dyslexia. 1999;49:29-42.

Lerman A, Mais D, Nissani Y, Malcolm T. Preserving lexical retrieval
skills across languages in a bilingual person with logopenic primary
progressive aphasia. Aphasiology, 2023;37(3):432-455.

Snodgrass JG, Vanderwart M. A standardized set of 260 pictures:
norms for name agreement, image agreement, familiarity, and visual
complexity. J Exp Psychol [Hum Learn]. 1980;6(2):174.

German DJ. Test of Adolescent/Adult Word Finding. Pro-Ed; 1990.
Villalobos D, Torres-Simén L, Pacios J, Padl N, Del Rio D. A system-
atic review of normative data for verbal fluency test in different
languages. Neuropsychol Rev. 2022:1-32.

Nilipour R, Pour Shahbaz A, Ghoreishi ZS, Yousefi A. Reliabil-
ity and validity of Persian aphasia battery test. Iranian J Ageing.
2016;10(4):182-191.

Shewan CM, Kertesz A. Reliability and validity characteristics
of the Western Aphasia Battery (WAB). J Speech Hear Disord.
1980;45(3):308-324.

Howard D, Swinburn K, Porter G. Putting the CAT out: what the
Comprehensive Aphasia Test has to offer. Aphasiology. 2010;24(1):
56-74.

https://www.comet-initiative.org/Studies/

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.
66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Miller N, Willmes K, De Bleser R. The psychometric properties of
the English language version of the Aachen Aphasia Test (EAAT).
Aphasiology. 2000;14(7):683-722.

Wang J, Wu D, ChenY, Yuan, Zhang M. Effects of transcranial direct
current stimulation on language improvement and cortical activa-
tion in nonfluent variant primary progressive aphasia. Neurosci Lett.
2013;549:29-33.

Catricala E, Gobbi E, Battista P, et al. SAND: a Screening for Aphasia
in NeuroDegeneration. Development and normative data. Neurolog
Sci. 2017;38:1469-1483.

Fodness RW, McNeilly J, Johnson SB. Test-retest reliability of the
test of language development-2: primary and test of language
development-2: intermediate. J Sch Psychol. 1991;29(2):161-165.
Kay J, Lesser R, Coltheart M. Psycholinguistic assessments of lan-
guage processing in aphasia (PALPA): an introduction. Aphasiology.
1996;10(2):159-180.

Kueper JK, Speechley M, Montero-Odasso M. The Alzheimer’s dis-
ease assessment scale - cognitive subscale (ADAS-Cog): modifica-
tions and responsiveness in pre-dementia populations. a narrative
review. J Alzheimers Dis. 2018;63(2):423-444.

Folstein MF, Folstein SE, McHugh PR. “Mini-mental state”: a practical
method for grading the cognitive state of patients for the clinician. J
Psychiatr Res. 1975;12(3):189-198.

Porch BE. The Porch Index of Communicative Ability (PICA): a psy-
chometric problem and its solution. Comments. J Speech Hear Disord.
1974,39(2):226-227.

De Renzi E, Faglioni P. Normative data and screening power of a
shortened version of the Token Test. Cortex. 1978;14(1):41-49.
Bishop DVM. Test for Reception of Grammar. Chapel Press; 1983.
Bishop DVM. The Test for Reception of Grammar, Version 2 (TROG-2).
Psychological Corporation; 2003.

Papadopoulos G, Parissis D, Konstantinopoulou E, Natsis K,
Gotzamani-Psarrakou A, loannidis P. Preliminary validation of
the apraxia battery for adults-(ABA-2) in Greek patients with
dementia. Acta Neurol Belg. 2022;122(4):997-1003.

Jonkers R, Feiken J, Stuive |. Diagnosing apraxia of speech on the
basis of eight distinctive signs. Can J Speech-Lang Pathol Audiol.
2017;41(3):303-319.

American Speech-Language-Hearing Association Functional Assess-
ment of Communication Skills for Adults- ASHA FACS, Austin S.
American Speech-Language-Hearing Association Functional Assess-
ment of Communication Skills. Encyclopedia of Autism Spectrum
Disorders. Springer International Publishing; 2021:180-182.

Holland AL, Frattali C, Fromm D. Communication Activities Of Daily
Living: CADL-2. 1999. Pro-ed, Austin, Texas.

Cullum CM, Saine K, Chan LD, Martin-Cook K, Gray KF, Weiner
MF. Performance-based instrument to assess functional capacity
in dementia: the Texas Functional Living Scale. Cogn Behav Neurol.
2001;14(2):103-108.

Lincoln NB. The speech questionnaire: an assessment of functional
language ability. Int Rehabil Med. 1982;4(3):114-117.

Hula WD, Doyle PJ. The Aphasia Communication Outcome Mea-
sure: motivation, development, validity evidence, and interpretation
of change scores. Seminars in Speech and Language. Thieme Medical
Publishers, Inc; 2021:211-224.

Paul DR, Frattali C, Holland AL, Thompson CK, Caperton CJ, Slater
SC. Quality of Communication Life Scale: Manual. American Speech-
Language Hearing Association; 2004.

American Speech-Language-Hearing Association. National out-
comes measurement system: adults in healthcare-outpatient
National Data Report 2019 (p. 51). N-CEP. 2019.

Galasko D, Schmitt F, Thomas R, Jin S, Bennett D, Ferris S.
Detailed assessment of activities of daily living in moderate to
severe Alzheimer’s disease. J Int Neuropsychol Soc. 2005;11(4):
446-453.


https://www.comet-initiative.org/Studies/Details/1871
https://www.comet-initiative.org/Studies/Details/1871
https://doi.org/10.1186/s13063-017-1978-4
https://doi.org/10.1186/s13063-017-1978-4

VOLKMER ET AL.

Alzheimer’s &Dementia® | sz

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.
97.

Swinburn K, Best W, Beeke S, et al. A concise patient reported
outcome measure for people with aphasia: the aphasia impact ques-
tionnaire 21. Aphasiology. 2019;33(9):1035-1060.

Babbitt EM, Heinemann AW, Semik P, Cherney LR. Psychometric
properties of the communication confidence rating scale for aphasia
(CCRSA): phase 2. Aphasiology. 2011;25(6-7):727-735.

Lomas J, Pickard L, Bester S, Elbard H, Finlayson A, Zoghaib C. The
communicative effectiveness index: development and psychometric
evaluation of a functional communication measure for adult aphasia.
J Speech Hear Disord. 1989;54(1):113-124.

Paul DR, Frattali C, Holland AL, Thompson CK, Caperton CJ, Slater
SC. Quality of Communication Life Scale: Manual. American Speech-
Language Hearing Association; 2004.

Cummings JL, Mega M, Gray K, Rosenberg-Thompson S, Carusi DA,
Gornbein J. The Neuropsychiatric Inventory: comprehensive assess-
ment of psychopathology in dementia. Neurology. 1994;44(12):2308-
2308.

Kertesz A, Davidson W, Fox H. Frontal behavioral inventory: diagnos-
tic criteria for frontal lobe dementi. Can J Neurol Sci. 1997;24(1):29-
36.

Dubois B, Slachevsky A, Litvan I, Pillon BFAB. The FAB: a frontal
assessment battery at bedside. Neurology. 2000;55(11):1621-
1626.

Morris JC. Clinical dementiarating: areliable and valid diagnostic and
staging measure for dementia of the Alzheimer type. Int Psychogeriatr.
1997;9(51):173-176.

Reisberg B, Ferris SH, de Leon MJ, Crook T. The Global Deteriora-
tion Scale for assessment of primary degenerative dementia. Am J
Psychiatry. 1982;139(9):1136-1139.

Martinez-Martin P, Gil-Nagel A, Gracia LM, Gémez JB, Martinez-
Sarries J,Bermejo F, Cooperative Multicentric Group. Unified Parkin-
son’s disease rating scale characteristics and structure. Mov Disord.
1994;9(1):76-83.

Smith T, Gildeh N, Holmes C. The Montreal Cognitive Assessment:
validity and utility in a memory clinic setting. The Canadian Journal of
Psychiatry. 2007;52(5):329-332.

Kroenke K, Spitzer RL, Williams JB, Léwe B. The patient health
questionnaire somatic, anxiety, and depressive symptom scales: a
systematic review. Gen Hosp Psychiatry. 2010;32(4):345-359.

Spitzer RL, Kroenke K, Williams JB, Léwe B. A brief measure for
assessing generalized anxiety disorder: the GAD-7. Arch Intern Med.
2006;166(10):1092-1097.

Watson D, Clark LA, Tellegen A. Development and validation of brief
measures of positive and negative affect: the PANAS scales. J Pers Soc
Psychol. 1988;54(6):1063.

Doyle PJ, McNeil MR, Mikolic JM, et al. The Burden of Stroke Scale
(BOSS) provides valid and reliable score estimates of functioning
and well-being in stroke survivors with and without communication
disorders. J Clin Epidemiol. 2004;57(10):997-1007.

Hilari K, Byng S, Lamping DL, Smith SC. Stroke and aphasia quality of
life scale-39 (SAQOL-39) evaluation of acceptability, reliability, and
validity. Stroke. 2003;34(8):1944-1950.

Lincoln NB, Sutcliffe LM, Unsworth G. Validation of the Stroke
Aphasic Depression Questionnaire (SADQ) for use with patients in
hospital. Clin Neuropsychol Assess. 2000;1:88-96.

Kadouri A, Corruble E, Falissard B. The improved Clinical Global
Impression Scale (iCGl): development and validation in depression.
BMC Psychiatry. 2007;7(1):1-7.

Cole JC, Motivala SJ, Dang J, et al. Structural validation of the
Hamilton depression rating scale. J Psychopathol Behav Assess.
2004;26:241-254.

Hamilton M. Hamilton anxiety scale. Group. 1959;1(4):10-1037.
Costantini L, Pasquarella C, Odone A, et al. Screening for depres-
sion in primary care with Patient Health Questionnaire-9 (PHQ-9):
a systematic review. J Affect Disord. 2021;279:473-483.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

THE JOURNAL OF THE ALZHEIMER'S ASSOCIATION

Shapiro AM, Benedict RH, Schretlen D, Brandt J. Construct and con-
current validity of the Hopkins Verbal Learning Test - revised. Clin
Neuropsychol. 1999;13(3):348-358.

Klein LA, Buchanan JA. Psychometric properties of the pyramids and
palm trees test. J Clin Exp Neuropsychol. 2009;31(7):803-808.
Thompson CK, Weintraub S, Mesulam MM. Northwestern anagram
test (NAT). 2012. Accessed at: https://nulive.technologypublisher.
com/tech/Northwestern_Anagram_Test_(NAT)

Bak TH, Hodges JR. Kissing and dancing—a test to distinguish the
lexical and conceptual contributions to noun/verb and action/object
dissociation. Preliminary results in patients with frontotemporal
dementia. J Neurolinguistics. 2003;16(2-3):169-181.

Lee J, Thompson CK. Northwestern assessment of verb inflection.
Northwestern University; 2017.

Balasubramanian V. Dysgraphia in two forms of conduction aphasia.
Brain Cogn. 2005;57(1):8-15.

Bowler D. Rey auditory verbal learning test (Rey AVLT). Encyclope-
dia of Autism Spectrum Disorders. Springer International Publishing;
2021:3976-3980.

Riddoch JM, Humphreys GW. BORB: Birmingham Object Recognition
Battery. Psychology Press; 2022.

Hall AH, Tannebaum RP. Test Review: JL Wiederholt & BR Bryant.
(2012). Gray Oral Reading Tests - Fifth Edition (GORT-5). Pro-Ed;
2013.

Schrepp M. User experience questionnaire handbook. All You Need
to Know to Apply the UEQ Successfully in Your Project. 2015:50-52.
Accessed online at: https://www.researchgate.net/profile/Martin-
Schrepp/publication/303880829_User_Experience_Questionnaire_
Handbook_Version_2/links/575a631b08ae414b8e460625/User-
Experience-Questionnaire-Handbook-Version-2.pdf

Brown L. Test of nonverbal intelligence: a language-free measure
of cognitive ability. Handbook of Nonverbal Assessment. Springer US;
2003:191-221.

Hammill DD, Pearson N. Comprehensive test of nonverbal
intelligence. Handbook of Nonverbal Assessment. 2017:167-
184. Springer.

Kohli A, Kaur M. Wisconsin card sorting test: normative data and
experience. Indian J Psychiatry. 2006;48(3):181.

Simmons-Mackie N, Kagan A, Victor JC, et al. The assessment for liv-
ing with aphasia: reliability and construct validity. Int J Speech Lang
Pathol. 2014;16(1):82-94.

Stanczak DE, Lynch MD, McNeil CK, Brown B. The expanded trail
making test: rationale, development, and psychometric properties.
Arch Clin Neuropsychol. 1998;13(5):473-487.

Stroop JR. Studies of interference in serial verbal reactions. J Exp
Psychol. 1935;18:643-662.

Raven J. Raven progressive matrices. Handbook of Nonverbal Assess-
ment. Springer US; 2003:223-237.

Helm-Estabrooks N. Cognitive Linguistic Quick Test: CLQT. Psychologi-
cal Corporation; 2001.

Hartman DE. Wechsler Adult Intelligence Scale IV (WAIS IV): return
of the gold standard. Appl Neuropsychol. 2009;16(1):85-87.

Delis DC, Kaplan E, Kramer JH. Delis-Kaplan executive function
system. Assessment. 2001.

Smith GE, Ivnik RJ, Malec JF, Kokmen E, Tangalos E, Petersen RC. Psy-
chometric properties of the Mattis dementia rating scale. Assessment.
1994;1(2):123-131.

Botwinick J, Storandt M. Speed functions, vocabulary ability, and age.
Percept Mot Skills. 1973;36(3):1123-1128.

Kim DY, Pyun SB, Kim EJ, Ryu BJ, Choi TW, Pulvermdiller F. Reliability
and validity of the Korean version of the Communicative Activity Log
(CAL). Aphasiology. 2016;30(1):96-105.

Reisberg B, Finkel S, Overall J, et al. The Alzheimer’s disease activ-
ities of daily living international scale (ADL-IS). Int Psychogeriatr.
2001;13(2):163-181.


https://nulive.technologypublisher.com/tech/Northwestern_Anagram_Test_(NAT)
https://nulive.technologypublisher.com/tech/Northwestern_Anagram_Test_(NAT)
https://www.researchgate.net/profile/Martin-Schrepp/publication/303880829_User_Experience_Questionnaire_Handbook_Version_2/links/575a631b08ae414b8e460625/User-Experience-Questionnaire-Handbook-Version-2.pdf
https://www.researchgate.net/profile/Martin-Schrepp/publication/303880829_User_Experience_Questionnaire_Handbook_Version_2/links/575a631b08ae414b8e460625/User-Experience-Questionnaire-Handbook-Version-2.pdf
https://www.researchgate.net/profile/Martin-Schrepp/publication/303880829_User_Experience_Questionnaire_Handbook_Version_2/links/575a631b08ae414b8e460625/User-Experience-Questionnaire-Handbook-Version-2.pdf
https://www.researchgate.net/profile/Martin-Schrepp/publication/303880829_User_Experience_Questionnaire_Handbook_Version_2/links/575a631b08ae414b8e460625/User-Experience-Questionnaire-Handbook-Version-2.pdf

aoaa | Alzheimer’s &Dementia®

122.
123.
124.
125.
126.

127.

128.

129.

VOLKMER ET AL.

THE JOURNAL OF THE ALZHEIMER’S ASSOCIATION

Hindmarch |, Lehfeld H, de Jongh P, Erzigkeit H. The Bayer activ-
ities of daily living scale (B-ADL). Dement Geriatr Cogn Disord.
1998;9(2):20-26.

Volkmer A, Copland D, Henry ML, et al. (In Preparation) Core Out-
come Set for Primary Progressive Aphasia: Cultural differences in
what people and care partners want to change.

Blomert L. The Amsterdam - Nijmegen Everyday Language Test
(ANELT). Neuropsychological Rehabilitation. Springer Berlin Heidel-
berg; 1992:121-127.

Frattali CM, Thompson CM, Holland AL, Wohl CB, Ferketic MM. The
FACS of life ASHA facs-a functional outcome measure for adults.
ASHA. 1995;37(4):40-46.

Patel N, Peterson KA, Ingram RU, et al. A ‘Mini Linguistic State
Examination’to classify primary progressive aphasia. Brain Commun.
2022;4(2):fcab299.

Volkmer A, Bruns C, Zimmerer V, Varley R, Beeke S. Giving voice
to people with dementia and their carers: the impact of commu-
nication difficulties on everyday conversations. Int J Qual Methods.
2023;22:16094069231171096.

Rogalski EJ, Khayum B. A life participation approach to primary
progressive aphasia intervention. Seminars in Speech and Language.
Thieme Medical Publishers; 2018:284-296.

Volkmer A, Cartwright J, Ruggero L, et al. Principles and philosophies
for speech and language therapists working with people with pri-

mary progressive aphasia: an international expert consensus. Disabil
Rehabil. 2023;45(6):1063-1078.

130. Suarez-Gonzalez A, Cassani A, Gopalan R, Stott J, Savage S. When it
is not primary progressive aphasia: a scoping review of spoken lan-
guage impairment in other neurodegenerative dementias. Alzheimer
Dementia. 2021;7(1):e12205.

SUPPORTING INFORMATION
Additional supporting information can be found online in the Support-
ing Information section at the end of this article.

How to cite this article: Volkmer A, Alves EV, Bar-Zeev H,
et al. An international core outcome set for primary
progressive aphasia (COS-PPA): Consensus-based
recommendations for communication interventions across
research and clinical settings. Alzheimer’s Dement.
2025;21:€14362. https://doi.org/10.1002/alz.14362


https://doi.org/10.1002/alz.14362

	An international core outcome set for primary progressive aphasia (COS-PPA): Consensus-based recommendations for communication interventions across research and clinical settings
	Abstract
	1 | BACKGROUND
	2 | METHODS
	2.1 | Scope
	2.2 | Ethical approval
	2.3 | Design
	2.3.1 | Stage 1: A systematic review of outcome measurement instruments used in the intervention research literature for PPA
	2.3.2 | Stage 2: Consensus work - Focus groups using a nominal group technique to identify the most important outcome constructs for people with PPA and their care partners
	2.3.3 | Stage 3: An international e-Delphi exercise to gain consensus on the COS-PPA


	3 | RESULTS
	3.1 | Stage 1: Systematic review of current measures in the research literature on interventions for PPA
	3.1.1 | Data extraction

	3.2 | Stage 2: Consensus work - Focus groups using a nominal group technique to identify the most important outcome constructs for people with PPA and their care partners
	3.2.1 | Participants
	3.2.2 | Stage 2: Identification of outcome constructs

	3.3 | Stage 3: Consensus work to identify and agree on core outcome constructs and measurement instruments
	3.3.1 | Participants
	3.3.2 | Consensus work to agree on core outcome constructs
	3.3.3 | Consensus work to agree on core outcome measurement instruments

	3.4 | Summary of results

	4 | DISCUSSION
	4.1 | Strengths and limitations

	5 | FUTURE RESEARCH
	AUTHOR CONTRIBUTIONS
	AFFILIATIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	CONSENT STATEMENT
	ORCID
	REFERENCES
	SUPPORTING INFORMATION


