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Abstract

Background. Standardised aphasia assessment tools may not always be available in a variety
of languages, posing challenges for speech and language therapists to adequately assess and
diagnose aphasia in speakers of those languages. In 2013, Working Group 2 (WG2) Aphasia
Assessment & Outcomes, part of the Collaboration of Aphasia Trialists network, was formed
with the purpose of developing reliable and valid aphasia assessment tools and their cross-
linguistic adaptations. Over the past decade, WG2 has undertaken important adaptation
projects, including the cross-linguistic adaptation of the Comprehensive Aphasia Test (CAT;
Swinburn et al., 2004).

Aims. This review aims to achieve three objectives: (a) describe the adaptation procedure of
the CAT within WG2, (b) summarise common guidelines and recommendations for future
adaptations, and (c) provide concrete solutions for specific cross-linguistic and cross-cultural

challenges encountered during the adaptation and validation procedures of the CAT.

Methods. Between 2013 and 2023, WG2 employed a committee approach and fully adapted
the CAT into Catalan, Croatian, Dutch, French, Hungarian, Norwegian, Spanish, and Turkish.
Further adaptations are in progress for Arabic (Moroccan), Basque, Cantonese Chinese,
German, Greek, Icelandic, Lithuanian, Serbian, Slovenian and Swedish. The review
comprehensively addresses the linguistic/cultural adaptation and validation procedure for the
three components of the battery: the Cognitive screening, the Language battery and the Aphasia
Impact Questionnaire. Critical outcomes and some best practice recommendations from

psychometric norming and piloting are also discussed.

Outcomes and results. This review builds upon prior work (Fyndanis et al., 2017) and serves
as a practical guide for researchers and clinicians undertaking cross-linguistic adaptations of
the CAT, with specific conclusions and recommendations drawn from WG2’s adaptations in
19 languages with diverse typological properties. Building on the work exemplified in this
paper, future initiatives can direct their efforts towards adapting the CAT for PWA from
different linguistic backgrounds for whom validated assessment instruments may be
unavailable. This can be achieved through rigorous systematic adaptation procedures for the
establishment of comparable language versions of this tool, valuable for various clinical

applications. Such endeavours have the potential to provide access to valuable shared datasets



for their use across international aphasia trials, and for comparable clinical work within the

aphasiology community.

WORDCOUNT: 355/400

Keywords. Aphasia assessment, Comprehensive Aphasia Test, Psycholinguistic variables,

Linguistic and Cultural adaptations, Validation challenges, Best practice recommendations



1. Introduction

Aphasia assessment is essential to determine the extent to which different language abilities
are negatively impacted in people with aphasia (PWA). Although the tendency is progressively
changing, there is a bias in the availability of standardised aphasia assessment tools towards
English, while assessment tools in other languages are largely unavailable or have not
undergone a thorough adaptation process (see also Ivanova & Hallowell, 2013; Spreen &
Risser, 2003 for overviews). Ivanova and Hallowell (2013) highlight the lack of standardised
and normed aphasia assessment tools in multiple languages independently of the number of
speakers. The authors also show that many of the existing tests in languages other than English
are direct translations from well-established English-language tests, such as the Boston
Diagnostic Aphasia Examination (BDAE; Goodglass & Kaplan, 1972 and subsequent editions)
or the Western Aphasia Battery (WAB and WAB-R; Kertesz, 1982, 2006), often without
critically controlling for linguistic/typological, cultural and standard psychometric properties.
Further, comparable aphasia assessment tools across languages are lacking, as the existing
batteries and their operating procedures largely vary across countries (Brady et al., 2014;
Fyndanis et al., 2017).

During the last decade, Working Group 2 (WG2) Aphasia Assessment and Outcomes
has operated under the Collaboration of Aphasia Trialists, an international network of
multidisciplinary aphasia researchers, to generate psychometrically accurate, reliable,
validated, and cross-linguistically/cross-culturally comparable aphasia assessment tools. Such
tools are important for research, to establish larger aphasia datasets comparable across
languages, as well as for clinical purposes in languages without existing valid assessment
instruments. One of these initiatives is the cross-linguistic adaptation of the Comprehensive
Aphasia Test (CAT), which was originally developed for English by Swinburn, Porter, and

Howard (2005). Between 2013 and 2023, WG2 adapted the CAT into Catalan, Croatian, Dutch,



French, Hungarian, Norwegian, Spanish and Turkish. Other adaptations are in progress,
including Arabic (Moroccan), Basque, Cantonese Chinese, German, Greek, Icelandic,
Lithuanian, Serbian, Slovenian, and Swedish!. The cross-linguistic versions of the CAT
described in this paper are subject to an exhaustive, committee-based adaptation and validation
process. Psycholinguistic variables such as word frequency, imageability (Rofes et al., 2018),
and to a lesser extent animacy, are controlled for alongside linguistic variables such as word
length, orthographic regularity, sentence length and complexity, and transcultural factors
(Fyndanis et al., 2017; Martinez-Ferreiro et al., 2024).

This review aims (i) to provide a detailed overview of the CAT adaptation process
conducted under WG2, (ii) to distil and expound upon prevalent cross-linguistic standards in
aphasia assessment tool adaptation and standardisation, and (iii) to provide concrete solutions
to linguistic, cultural and psychometric challenges encountered in the process of adapting the
CAT into different languages. Embracing a holistic approach, this review offers valuable
insights, a blueprint for similar initiatives, and positions itself as a resourceful guide for

researchers and clinicians engaging in CAT adaptations.

2. The Comprehensive Aphasia Test
No single assessment battery can cover all dimensions of aphasia, which makes combining
assessments and protocols a common practice (WHO, 2001). As most operational definitions
of aphasia revolve around the formula “acquired language disorder”, most assessment tools

include more or less exhaustive language production and comprehension subtests. Other key

! The Danish adaptation of the CAT (Swinburn et al., 2014) has been independently completed by two SLTs and
is not necessarily comparable to the adaptations reported here. This paper version (with manual) includes new
illustrations for all items, however, the imageability data used were taken from English and the test was normed
only with 20 healthy adults. There is also a version in Japanese by Watamori and colleagues close to completion.
As in the case of the Danish CAT, this adaptation does not adhere strictly to the methodology described here.



components such as the effect of brain injury on cognitive processes, and its impact on daily
life activities are more frequently neglected (Castro et al., 2023).

From its first edition (Swinburn et al., 2005), the CAT has distinguished itself by being
a comprehensive assessment battery envisioned to characterise the performance of PWA across
all language modalities, and identify associated cognitive deficits, and the psychological and
social impact of aphasia in their everyday life. Hence, in line with the International
Classification of Functioning, Disability, and Health (WHO, 2001), it adopts the broader view
of aphasia in terms of “body function and structure, performance of activities, participation in
relevant life situations, and the influence on functioning of environmental and personal
factors’” (Simmons-Mackie et al., 2005: 12). Moreover, the CAT can be used to evaluate
changes in severity over time, and to plan interventions, avoiding syndromic classifications
associated with localizationist approaches to aphasia (Howard et al., 2010).

The first edition of the CAT (Swinburn et al., 2005) comprises three parts and, in total,
34 subtests: (I) a cognitive screening with 6 subtests, (II) a language battery with 21 subtests,

and (IIT) a Disability questionnaire with 7 subtests. For an overview, see Table 1.

Table 1. A summary of subtests and tasks in the original CAT

Part It
screening

Cognitive Part II: Language battery Part III: Disability

questionnaire

1 Line bisection Comprehension Repetition Naming Reading Writing 28 Talking
2 Semantic memory 7 of spoken words 12 of words 17 objects 20 words 24 copying 29 Understanding
3 Word fluency 8 of written words 13 of complex |18 actions 21 complex words 25 picture names 30 Reading
4 Recognition memory |9 of spoken sentences words 19 Spoken picture | 22 function words 26 dictation 31 Writing
5 Gesture object use 10 of written sentences 14 of non-words description 23 non-words 27 Written picture | 32 Intrusion
6 Arithmetics 11 of spoken paragraphs 15 of digit strings description 33 Self-image
16 of sentences 34 Emotional
consequences

Part I includes a cognitive screening with six subtests that assess PWA’s cognitive

abilities (which may influence their performance in the language battery; Howard et al., 2010),




including verbal memory, word fluency, and visual neglect. Part II contains a detailed language
assessment battery consisting of 21 subtests that tap into auditory and written language
comprehension (subtests 7 to 11), repetition (subtests 12 to 16), oral production — including
naming — (subtests 17 to 19), reading (subtests 20 to 23), and writing (subtests 24 to 27). All
subtests were designed to retrieve information about the linguistic behaviour of PWA at the
word, sentence, and paragraph levels, controlling for potentially confounding variables such as
imageability, frequency, word length, animacy, and syntactic complexity. Part III includes a
concise psychosocial impact questionnaire. While the original version of the CAT (Swinburn
et al., 2005) measured psychosocial impact via the Disability Questionnaire (DQ), its second
edition (Swinburn et al., 2023) replaced it by the Aphasia Impact Questionnaire (AIQ-21;
Swinburn et al., 2018). The inclusion of aphasia-related psychosocial aspects underscores the
comprehensiveness of the CAT relative to other prominent aphasia batteries used in clinical
and research contexts such as the BDAE (Goodglass & Kaplan, 1972), the WAB (Kertesz,
2006), and the Porch Index of Communicative Ability (PICA; Porch, 1967; 1971).

The CAT is standardised and normed. Although it includes a relatively large number
of language and cognitive subtests, these contain a manageable number of items to ease its
administration and keep time requirements to a minimum (90-120 minutes; Howard et al.,
2010). This renders the CAT a valuable resource for speech and language

therapists/practitioners and researchers.

3. Test adaptations

The adaptation of a language test for a population with language impairment is a challenging
task. Adaptations should be accurate and sensitive to reflect scientific integrity and social
equity in standard care. All languages, irrespective of surface similarities, are inherently

different. According to Ivanova and Hallowell (2013: 8), “there is not a one-to-one match



between words and syntactic structures across any two languages (even similar languages with
common origins, such as Romance languages)”. Biases may also result from the pictorial
representations used in language tests. Thus, when adapting existing tools, direct translation

alone is inappropriate (Paradis & Libben, 1987).

3.1 Adaptation standards

In recent decades, various professional committees and scientific associations including the
International Test Commission (ITC, 2017) and the European Federation of Psychologists’
Associations (EFPA, Evers et al., 2013) have elaborated guidelines for test adaptation, which
range from lists of best practices to well-developed evidence-based recommendations. Since
the validity of the results collected in the test phase depends on the adaptation process, it is
necessary to define the test adaptation procedure as a list of standards (Van de Vijver, 2016).

Before starting to adapt the test content, time requirements, effort, and personnel
available should be ensured as suitable resources. All adaptations must then undergo three
necessary steps.

(1) Context: It is important to address all contexts and factors that will influence test
adaptation. The constructs to be adapted should be considered from a linguistic viewpoint,
accounting for the linguistic peculiarities of each language, besides other non-linguistic factors
(Hambleton, 1996). Considering the context helps to control for any confounding factors
related to the background variables.

(i1) Test development and adaptation: The test must reflect the linguistic and cultural
characteristics of its target population, whilst ensuring that the test items used in the original
and the newly adapted test are comparable in difficulty, readability, grammar usage, writing

style, and punctuation (Hambleton, 1996).



(ii1) Administration: The choice of tasks, item formats, test instructions, and test
administration procedures must be accessible to the target population (Van de Vijver &
Hambleton, 2014).

If these steps are not seriously considered, the newly adapted test may differ from the
original in difficulty and reliability (Mokkink et al., 2010). The entire adaptation process,
including the methods used to assess equivalence and the rationale for changing items between
the original and the adapted versions, should be fully justified and documented. An example
of such documentation for the adaptation of the CAT into different languages - the focus of the

present paper - is also provided by Fyndanis et al. (2017).

3.2 Standardisation principles

Aphasia assessment tools must be standardised and normed to return reliable scores. This
requirement reflects two fundamental psychometric properties - validity and reliability - which
are pivotal in the standardisation process. Validity is a multifaceted construct that refers to the
degree to which evidence and theory support the interpretations of test scores entailed by
proposed uses of tests (Van de Vijver, 2016). Reliability means that the results are reproducible.
If the test is reliable, changing the examiner or taking repeated measurements of the same
participant within the same period of time should only result in small changes in measured
scores (see e.g., Ozdemir et al., 2022 and; Zakarias & Lukacs, 2022; for examples from the

Turkish and Hungarian CAT adaptations, respectively).

Psychometric properties including validity and reliability are multi-component
constructs. Although it would be desirable that newly adapted assessment tools report on all
types of validity and reliability, this is often not feasible. Moreover, only a small number of

psychometric appraisal instruments are currently available and they cover a mix of standards

10



of quality (Rosenkoetter & Tate, 2017) making it difficult to determine which aspects of
validity and reliability should be prioritised. The COSMIN Study Design checklist (Mokkink
et al., 2010) could be considered as a comprehensive point of reference for the report of test
psychometric properties (content validity, structural validity, internal consistency, cross-
cultural validity, reliability, measurement error, criterion validity and responsiveness).
However, other tools available for this purpose (Rosenkoetter & Tate, 2017) may also allow
for a combination of properties that minimally demonstrate that the newly adapted test is
reliable, valid, standardised and free from bias. Construct validity means that a test measures
the theoretical construct that it purports to measure. The CAT is based on the language
processing model specified in Patterson and Shewell (1987)%, a comprehensive model that
includes all four language modalities - comprehension, speaking, writing and reading. The aim
of the model is to understand the underlying nature of the language impairment and to define
the strengths and weaknesses of the language functioning of a PWA in order to enable
impairment-based therapy. Therefore, since the aim of the CAT was to describe the
performance of PWA in different language domains and modalities and not to classify
disorders, its structure reflected Patterson and Shewell’s (1987) language processing model.
Importantly, whether a construct has the same qualities across cultures (linguistic and cultural

appropriateness) should be borne in mind.

Even when the adapted version respects the structure (subtests, items) and rationale of
the original test (underlying hypotheses and variables), to keep content/construct validity
constant across languages, reliability and validity still need to be measured for each new test.
These psychometric features are especially important in clinical settings. When the test is used

to assess a neurologically vulnerable population, such as PWA, it is critical that tools can

2 Construct validity reflecting lexical processing refers only to the language part of the CAT.
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reliably distinguish between individuals with and without language and communication
difficulties by achieving both sensitivity (i.e., a test’s ability to correctly identify patients with
a given disorder) and specificity (i.e., a test’s ability to correctly identify people without the
disorder). The use of valid and reliable tests allows the clinician to minimise false positives
(i.e., cases misdiagnosed as having a disorder) and false negatives (i.e., cases with a disorder
not detected). Tests with good psychometric properties, a clearly defined phenomenology of

the disorder, and clear administration procedures for examiners help reduce diagnostic errors.

In the validation of aphasia assessment tools, the inclusion of neurotypical individuals
as a control group, is crucial to establish a reference for within-normal-limit performance for
comparative analysis. In other words, neurotypical individuals serve as a reference population,
allowing researchers to differentiate between language impairments associated with aphasia
and variations that may arise naturally within the broader population. The CAT adaptations
reported here systematically included neurotypical individuals in the whole adaptation
procedure: first in order to pre-test the validity of the selected items for the adapted versions
(e.g., within a name agreement task), and then to pilot the adapted versions of the test and
further identify the boundaries between normal language function and deviations indicative of
aphasia. To enhance the generalizability of findings, inclusion criteria required native
participants of the target languages, with ages between 50 and 80 - mirroring the age range
commonly affected by aphasia, with varied educational levels, and without any attested
psychiatric/neurological disorders or visual/hearing impairments (other than corrected-to-
normal vision/audition).

Statistical analyses are necessary to compute basic test measurements and to compare
performance across languages (Mati¢ Skori¢ et al., 2023; this issue). Studies aimed at

examining cross-cultural validity, i.e. comparing original and adapted tests or adapted tests

12



between them, often show differences in participants' language behaviour. Although one of the
most important requirements for testing cross-cultural validity is the uniformity of the sample
in two languages (e.g., the level of education or the number of languages participants use in
everyday life), this is sometimes difficult to achieve as such factors vary across cultures. For
example, the Croatian (CAT-HR) and Norwegian (CAT-N) adaptations of the CAT have been
recently compared (Mati¢ Skori¢ et al., 2023; this issue) and it was shown that differences in
performance of PWA on these adapted tests were caused by between-group sociodemographic
differences and differences in item difficulty, although the same test development instructions
were used for both versions. Furthermore, the French version of the CAT (Jacquemot et al., in
preparation) was used to assess the performance of both first and second language French-
speaking PWA and neurotypical participants (Python et al., 2023). Python et al.’s (2023) study
reported that, in addition to the lower scores achieved by PWA in comparison to neurotypical
individuals, near-native (but second language) neurotypical French speakers also demonstrated
reduced scores compared to native French speakers in specific subtests (including sentence
repetition, oral and written naming, nonword reading and word dictation subtests). This
performance discrepancy is attributed to second language proficiency and everyday use and is
important to take into account during the adaptation and validation procedure of a test. For
example, one needs to be able to differentiate between language impairments associated with
aphasia and variations that may arise naturally for other reasons (e.g., within the broader ageing
population or within not-fully-native speakers of a language). Such findings suggest that
linguistic and sociodemographic characteristics of the populations tested should be taken

systematically into account in language assessment.

4. Cross-linguistic adaptations of the CAT: cultural/linguistic challenges and solutions

13



A consensus meeting in 2015 involving all WG2 teams working on the adaptation of the CAT

in languages other than English (hereafter language teams) set the basic ground rules for the

CAT’s adaptation process. All language teams pledged to follow the same set of principles

underlying the design of the original English version of the CAT (Swinburn et al., 2005).

Changes tailored to be in tune with cultural and linguistic differences needed to adhere to a set

of guidelines created by the 2015 consensus group.

All CAT adaptations must fully meet eight general requisites (Fyndanis et al., 2017) for

the final outcome to be considered “an adaptation of the CAT”:

(1)

(i)

(iii)

(iv)

The adapted test maintains the structure of the original English CAT and includes the
same number of items per subtest.

Items and visual materials can be altered or replaced with culturally appropriate ones
following strict adaptation guidelines.

All relevant items, replaced or not, in a given language version must first be normed
based on a ‘name agreement task’ to ensure that each entry elicits a consistent response
(e.g., for the object and action naming subtests). This is especially important for target
items across subtests. The cut-off is set at 90% (although it can be lowered to 85% in
exceptional cases, e.g. in contexts of language contact in which the use of loanwords is
habitual, and in languages with high dialectal variation). By consensus, a minimum of
20 neurotypical individuals (including a balanced number of men and women, in the 30
to 60 age range, native speakers of the target language, and with varied educational
levels) must be tested with the name agreement task in order to select the most
appropriate items to be included in the adapted version of the CAT.

To ensure that items are equivalent to the original, an imageability study must be
conducted in the absence of an available database in the language of the adaptation. A

7-point Likert scale is recommended to rate items in a minimum population of 20

14



v)

(vi)

(vii)

(viii)

neurotypical individuals, although certain language teams (e.g., Croatian and Spanish)
have opted for a 5-point scale (Rofes et al., 2018). Each participant can rate a maximum
of 100 items?.

Frequency data, preferably based on oral language production, should be provided. If
no spoken corpora are available in a given language, film subtitle data or large written
corpora could be used (see Coltheart, 1981, on how to combine different datasets). In
the absence of those, a frequency or familiarity study must be completed. Items should
be rated using a 7-point Likert scale. Again, at least 20 participants should be tested for
each word, with no more than 100 words per participant®.

When the first version of an adapted test is developed, it needs to be piloted on a small
sample of healthy speakers (at least 10-20 individuals aged 30-60). For languages or
dialects spoken in different geographical areas (e.g., French or Spanish), the pilot study
should include representatives from more than one area to rule out potential dialectal
and cultural differences.

Following the piloting phase, each adapted version needs to undergo norming and

psychometric validation in accordance with standard procedures.

A focus group of people with chronic aphasia (minimum n=3) should be engaged to
advise on the adaptation of the AIQ-21 (Swinburn et al., 2018), focusing on the cultural

appropriacy of the items and images.

3A gap between the high and low imageability ratings is necessary. For instructions on how to conduct an
imageability study, see Paivio et al. (1968) and Toglia & Battig (1978). See Rofes et al. (2018) for further details
and data on imageability ratings in published and ongoing CAT adaptations.

YA gap between low and high frequency ratings is necessary. For reference, the range in the original English
version was set at 2-15 occurrences per million for low-frequency items and 50-150 per million for high-frequency
items in naming subtests, and above 100 per million for high frequency items in repetition subtests (Swinburn et
al., 2005).

15



Once the validation process is completed, the adapted resource is ready for
dissemination. For all adaptations, the names of the original authors come first, followed by
the authors of the respective adaptations. Authors must determine whether there is need for a
printed, an electronic version (e-CAT) or both. Across the 2019 and 2022 WG2 consensus
meetings, details of the publication process of both printed and electronic versions were
discussed with the owner of the CAT copyright, Psychology Press (a part of the Taylor and
Francis Group) and the developers of the electronic version (PLORAS?), based at University
College London. With the support of the Taylor and Francis Group, the decision was made
that, for printed versions, interested teams should contact a local publisher. Local e-CATs,
however, are developed with support from both PLORAS and the Taylor and Francis Group.
A common goal across WG2 adaptation teams is to have an e-version of the CAT in all
languages in the future.

The WG2 consensus meetings held in 2019 and 2022 brought about an important
breakthrough. As pointed out by Pefia-Casanova et al. (2019), tests are a reflection of the
environment in which they are created. As such, the most widely used assessment tools show
a bias towards western urban middle-class elements produced in the standard dominant register.
The use of a formal register, which tends to overlap with the concept of official language, enters
in conflict with the individual realities of PWA in many countries, especially in the case of
minority and non-normalised languages (e.g., Basque). This issue tends to be overlooked in
neuropsychological tests. WG2 aims at promoting a richer scenario favouring the inclusion of
varieties/dialects with or without official recognition and varieties restricted to oral registers.
Different scenarios emerge with the introduction of these new varieties. In what follows, we

introduce some recommendations based on real examples.

> Predicting Language Outcome and Recovery After Stroke. See https://www.ucl.ac.uk/ploras/project-
information-versions/project-info-standard

16



The controversy between language and dialects is illustrated through the case of
Basque, where Euskara Batua (the standardised variety developed in 1968) coexists with five
dialects (Western, Central, and Navarrese in Spain, and Navarrese—Lapurdian and Zuberoan in
France; Zuazo, 2019). The coexistence of an agreed-upon standard variety with different
dialects may raise issues during the name agreement phase, similar to those observed in
languages with wide geographical distributions (see Martinez-Ferreiro et al., 2024, for Spanish;
Pourqui¢ & Munarriz-Ibarrola, this issue, for Basque). Whenever possible during the
adaptation process, unequivocal items across dialects should be included (e.g., avoiding terms
such as aubergine (UK)/eggplant (US); serviette (UK)/napkin (US)). When this is not possible,
item selection should be based on inclusiveness/representativeness. In these cases, correct
responses in both varieties should be credited. In the case of Basque, name agreement was a
great challenge considering the heterogeneous knowledge and use of the standard variety
(mostly in the Northern Basque Country and in speakers older than 50 who did not attend
Basque schools). Considering the major difficulties of reaching 90% name agreement in
subtests with pictures, different answers were considered as correct if they met the required
psycholinguistic and linguistic properties in the subtest irrespective of being part of the standard
dictionary. For example, for the word infestine, two phonological variants were accepted: the
standard heste (NA 51,5%) and the non-standard form hertze (NA 27.3%), as both forms are
inanimate, low frequency, short words.

The case of Cypriot Greek exemplifies dialects used mostly in oral registers. While
Greek Cypriots predominantly use this oral variety of Greek in informal (and private)
interactions, they commonly resort to Standard Modern Greek in formal settings, including
written subtests (e.g., Fotiou & Grohmann, 2022; Tsiplakou, 2014). In this and other scenarios,
and to preserve the integrity of the test, oral and auditory subtests can be adapted to the

dominant spoken dialect (i.e., Cypriot Greek), whereas reading and writing subtests should be

17



adapted to the language variety commonly used in the respective language modalities (i.e.,
Standard Modern Greek). Moreover, since Cypriot Greek speakers often switch to Standard
Greek in formal settings, correct responses in Standard Greek should be credited both in reading
and writing subtests (which are in Standard Greek), and in oral and auditory subtests (which

are in Cypriot Greek).

5. The Cognitive screening, the Language battery, and the AIQ-21

Unlike many assessment tools, the linguistic and psycholinguistic properties underlying the
choice of subtests and items in the CAT are stated explicitly in the original manual, which
greatly facilitates the adaptation procedure. The linguistic variables included in the CAT design
are word length, phonological and semantic relatedness, orthographic regularity,
morphological complexity, sentence length, and syntactic complexity. The controlled
psycholinguistic variables in the CAT are frequency, imageability, and, to a lesser extent,
animacy. These variables can impact performance in PWA on a variety of tasks (see e.g.,
Bastiaanse et al., 2009, 2016; Whitworth et al., 2013). Below we provide a step-by-step guide
of the adaptation procedure with respect to these variables, the challenges experienced during

the adaptation to particular languages, and the solutions proposed.

5.1. Part I — Cognitive screening

Given the nature of Part I, the cognitive screening does not entail great cross-linguistic
adaptation difficulties. Subtest 1 (line bisection), subtest 3 (word fluency), subtest 5 (gesture
object use) and subtest 6 (arithmetic) can generally be reproduced from the original English
version. However, even in these subtests, if problems in any of the languages arise during the
piloting phase, changes can be introduced. For instance, in the case of subtest 3, Word fluency,

which aims at eliciting words starting with a given letter (letter “S”) and words belonging to a
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specific category (amnimals), phonological variations such as Spanish seseo accent, which
causes the assimilation of the phonemes /s/ and /0/ (represented by the spellings ‘c’ before ‘e’
or ‘i’, ‘z” and ‘s’) into /s/, may interfere with the completion of the subtest. Given the
transparency of the Spanish orthographic system, this can be a potential confounding factor for
people with low formal education®. If necessary, the letter can be substituted for a more
appropriate, but high frequent one. In subtest 5, Gesture object use, although common objects
are depicted, these can be substituted if they are not culturally relevant.

Contrary to previous subtests, subtest 2, Semantic memory, and subtest 4, Recognition
memory, require adjustments to the different linguistic and cultural realities of most countries.
In subtest 2, certain stimuli can raise identification problems (e.g., nun — a culturally marked
term, or eskimo — whose frequency of use varies significantly across countries). Potentially
problematic items should be replaced.

A final aspect to consider both within the cognitive and the language sections has to do
with cascade effects, as certain substitutions may trigger changes in subsequent subtests and
decisions must be maintained throughout the test adaptation process. This is for instance the

case of subtest 4, Recognition memory, which must be adjusted to changes in subtest 2,

Semantic memory, as all target items in the former must necessarily be present in the latter.

5.2. Part II — Language battery

A. Comprehension subtests
Receptive language in the CAT can be measured across five subtests of different complexity
levels. Subtests 7 and 8, Comprehension of spoken and written words, have been reported by

the original authors of the CAT as too easy, thus reducing their degree of informativeness.

6 For the solution implemented in Spanish, see Martinez-Ferreiro et al. (2024).
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Variation in the number of distinctive features between the target word and the phonological
distractor plays a strong role in item selection. It is recommended that complexity is increased
by adding more items varying in only one distinctive feature, and by using less frequent words,
while avoiding phonemic similarity in consecutive items and the use of compound words. The
number and position of the distinctive features between the target and the phonological
distractor (one, two or three in the original English CAT) do not lead to differences in the final
score, that is, all items receive a maximum of two points independently of these factors. Of
note, complexity across subtests 7 and 8 must remain balanced. Items must be equally
demanding in both subtests to ensure comparability between auditory and written
comprehension.

As an example, in the Norwegian and the Spanish adaptations (Jensen et al., 2024;
Martinez-Ferreiro et al., 2024), words were first selected based on the availability of a
phonological distractor with a distance from the target of one or two distinctive features, with
changes restricted to consonants only. Adaptations such as the Slovenian version (Kocjancic¢
Antolik & Sirca Ule, 2017) have balanced the frequency of the phonological distractors with
that of the target words. Overall, new words were also less frequent than their English
counterparts. Unrelated distractors were chosen within the semantic family of phonological
distractors mimicking the relationship between the target and the semantic distractor (e.g., for
Norwegian: Target: mur ‘wall’; Phonological distractor: bur ‘cage’; Semantic distractor: gjerde
‘fence’; Unrelated distractor: fengsel ‘jail’). Although in the original test changes appear in
initial, middle and final position, this is not always possible across languages. In Spanish,
singular nouns ending in consonants are scarce; therefore, changes were restricted to initial and
middle positions. This was also the case in Basque, as the citation form includes the determiner

(e.g., oihan-a ‘forest-the’).
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In subtests 9 and 10, Comprehension of spoken and written sentences, certain language-
specific adjustments were required. In the original version, the subtests include simple
sentences with one or two arguments (incorporating unergative and transitive verbs such as
walk or paint), locatives (e.g., The pen is under the paper), semantically reversible sentences
(actives and passives; e.g., The policeman paints the dancer vs. The dancer is painted by the
policeman), and embedded clauses (e.g., The carpet the cat is on is green). To keep lexical,
semantic, and syntactic complexity consistent across adaptations, the following measures were
implemented. In cases of metonymy observed during the pilot phase, the problematic items
were replaced. For example, in French, the ‘pen’ in the target sentence ‘The pen is under the
paper’ was sometimes referred to as the ‘bic’. To avoid any semantic ambiguity, the item was
replaced by a variant that involved a pencil instead. In languages that have syncretism between
masculine and feminine pronouns, plural pronouns were used (e.g., in Basque, Hark barre
egiten du '(S)he is laughing' vs. Haiek barre egiten dute 'They are laughing'). Similarly, in
languages that may not have productive passive constructions, these were replaced by another
non-canonical structure, e.g., object-extracted cleft sentences, pseudoclefts, and sentences with
object-extracted relative clauses. For example, the original English sentence stimuli ‘7he
policeman is painted by the dancer’ and ‘The butcher is chased by the nurse’ have been adapted
with modifications. In the Croatian version, passive constructions were replaced by active
sentences with non-canonical word order (OVS; e.g. Policajca crta plesacica. ‘The policeman-
3sg-OBJ-ACC paints the dancer-3sg-SUB-NOM’; Swinburn et al., 2020). In Slovenian, a
relative pronoun had to be added (e.g. Preproga, na kateri je macka, je zelena. lit. ‘Carpet, on
which is cat, is green” “The carpet the cat is on is green’; Kocjan¢i¢ Antolik & Sirca Ule, 2017).
Given the lack of passive structure in Basque, a similar structure was targeted in this version,
active non-canonical OSV structures (Sukaldaria sendagileak jarraitzen du 'cook-D-ABS

doctor-D-ERG follows AUX' 'The cook is chased by the doctor'; Pourqui¢ & Munarriz-
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Ibarrola, this volume). In Turkish, structures with clefts were used to test complexity (e.g.,
As¢iyt kovalayan adam bir doctor lit. ‘Cook-ACC chase-PART man-NOM one-INDEF doctor-
BE’ ‘It is a doctor who chases the cook’) (Ozdemir et al., 2022). In Catalan, in addition to
passive constructions, clitic left dislocations were used (e.g., El bomber és fotografiat pel
pallasso ‘The firefighter is being photographed by the clown’, and A/ bomber, el fotografia el
pallasso ‘To the firefighter, the clown is taking a picture of ’; Salmons et al., 2021). In the
forthcoming Modern Greek version, passives were replaced by sentences with object-extracted
relative clauses (e.g., Dikse mu ti nosokoma pu sproxni i ciria. ‘Show me the nurse that the
lady is pushing’).

These modifications are based both on typological differences and on research
evidence. For Catalan, impaired performance on clitic left dislocation, a frequent construction
in this language, has been reported in PWA (Salmons & Gavarrd, 2022). Structures with
derived orders are difficult for PWA speaking Basque (OSV/VOS; Arantzeta et al., 2017) and
Turkish (OVS/OSV; Mavis et al., 2020). Moreover, although comprehension of both reversible
passive sentences and reversible object-extracted relative clauses can be impaired in Greek-
speaking PWA (e.g., Fyndanis et al., 2013; Nerantzini et al., 2014; Varlokosta et al., 2014; but
see Terzi & Nanousi, 2018), passives with the agent explicitly stated are infrequent in Greek
(see Warburton, 1975, and references therein). This is also the case for Croatian (Ham, 1989)
and Slovenian (Agovi¢, 2019). In the latter, the passive voice is built either with the participle
ending in -n/-¢t or with se. As the participle can express both passive voice and state, the
statement can be ambiguous.

To promote gender balance and avoid cues based on the gender of subject and object
noun phrases, in the CAT adaptations both participants had the same gender. Consequently,

nurse was systematically replaced by doctor, policeman by witch, and the dancer was female.
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To control for emotional valence of the sentence stimulus, phrases such as butcher, kill, shoot,
and hit were replaced by more neutral phrases including cook, kiss, carry, and push.

In subtest 11, Comprehension of spoken paragraphs, reported by the original authors as
an easy subtest, speech tempo becomes an important factor to evaluate performance. In the
electronic versions, this is controlled for by default. Stimuli in this subtest were adapted as
close as possible to the original content, whereas the names of the characters, contextual details
and measurement units were replaced by culturally suitable ones. In Turkish, Sally and Richard
were replaced by Selma and Remzi. London, miles, and pounds were substituted by Ankara,
kilometres, and lira (Mavis et al., 2022). Currency may be an issue for languages spoken in
different countries (e.g., Spanish speakers may use euros, pesos, or even dollars depending on
region of residence). For the sake of consistency, in these cases, it is recommended to replace

specific quantities with expressions like “extensive material damage” (Martinez-Ferreiro et al.,

2024).

B. Production subtests
The expressive language section is the longest of the battery, with 16 subtests including
repetition, naming, and sentence/discourse production subtests, as well as reading, and writing
subtests. Except for subtest 15, Repetition of digit strings, all subtests in this section require a
thorough adaptation process.

Repetition subtests are defined by the original authors as highly informative in clinical
terms. In subtest 12, Repetition of words, the 16 items included are balanced for frequency and
imageability as they are equally divided into high- vs. low-frequency words, and high- vs. low-
imageability words. This balance must be kept in all adaptations. However, since all items need
to be depicted and aim at a name agreement score of 90% in order to be included, low

imageability should be interpreted as ‘lower’ imageability (e.g., the imageability of weasel is
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lower than that of dog, although still significantly higher relative to terms such as
consciousness). Additionally, although phoneme frequency is immaterial in this subtest, the
number of syllables needs to be controlled for. The original version includes half monosyllabic
and half trisyllabic words. However, in certain languages such as Greek, Croatian, and
Slovenian, monosyllabic words are scarce (e.g., Kuva¢ Kraljevi¢ et al., 2020). Disyllabic and
tetrasyllabic words can be used instead, since the key property of the subtest to be kept is
variability in the number of syllables (e.g., plant in Croatian is a highly imageable, high-
frequency word as in English, but disyllabic ‘biljka’). Compound words and homophones
should be avoided throughout the subtest.

Subtest 13, Repetition of complex words, includes words with prefixes and suffixes,
making this subtest highly susceptible to variation across languages. Although the number and
position of morphemes need to be considered in the adaptation, the complex words of this
subtest are only evaluated for correctness (not for frequency or morphological complexity). In
languages with rich inflectional morphology and with most words being inflected (e.g., Basque,
Greek), both inflectional and derivational morphemes should be present, as only derived words
are generally considered to be morphologically complex. Subtest 21, Reading complex words,
follows the same rationale, and should be equivalent to subtest 13 in terms of balance between
derivational and inflectional morphemes.

The original subtest 14, Repetition of non-words, includes monosyllabic and disyllabic
non-words with 3 to 7 phonemes. Adaptations such as the Dutch (Visch-Brink et al., 2014) and
the Norwegian (Swinburn et al., 2021) versions include items highly similar to the English non-
words (e.g., the English non-words gart, clup, spenk, trimpy and prastode became gamt, klupp,
spenk, brimti and praston, respectively, in the Norwegian version). In cases where keeping
non-words close to the original is not possible, the number of phonemes (3-7) needs to be

controlled for. Non-words should not resemble existing words. Subtest 23, Reading non-words,
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should follow the same pattern as subtest 14, Repetition of non-words, clearly differentiating
non-words from real words.

In subtest 16, Repetition of sentences, the critical underlying principle is sentence length.
Ideally, the number of content words per item, and, if feasible, also that of function words,
should be maintained identical to the original English version. For instance, in Croatian (and
Slovenian), simple past tense requires the periphrastic be + verb form (e.g. Covjek je otisao
‘(The) Man left’, Kuvac Kraljevi¢ et al., 2020), adding an extra function word to the stimulus
material that needs to be compensated for. In this case, this occurs naturally due to the absence
of an obligatory determiner. Notwithstanding potential unavoidable alterations in the number
of function words, the complexity of the syntactic structure, originally constructed with one
coordinated and one complex sentence per block, needs to be equivalent across adaptations.

Acknowledging the importance of adding verbs to elicitation tasks (Métzig et al., 2009;
Rofes & Mahon, 2021), the CAT includes two naming subtests, one for objects, subtest 17, and
one for verbs, subtest 18. In subtest 17, Naming objects, phonological complexity is not
controlled for; however, number of syllables and frequency are important factors in the
selection of the 24 items. For low-frequency nouns, animacy is also taken into consideration.
Half of the low-frequency items should represent animate objects and the other half inanimate
objects. Regarding the number of syllables, the decision taken by each language team should
be the same as in subtest 12. Simple words that can be shortened during production (e.g. bicycle
— bike; television - tv) and compounds should be avoided, as these may alter the difference
between long and short words in this subtest.

Subtest 18, Naming actions, includes five unambiguous verbs. The elicited verb form in
different languages needs consideration. While in languages like English the gerund is used in
response to “What is the person doing?” (e.g. eating), in other languages such as Catalan or

Greek, verbs are generally cited in infinitive (e.g. Catalan: menjar ‘to eat’), or in 3rd person
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singular present tense (e.g. Catalan: menja; Greek: troi ‘S/he eats/is eating’). The selection of
verbs can vary across languages, although forms should preferably be disyllabic. As an
example, the Norwegian adaptation maintained the verbs ‘eating’ (spiser) and ‘sawing’ (sager)
and replaced the rest with ‘throwing’ (kaster), ‘bathing’ (bader), ‘painting’ (maler) and
‘diving’ (dykker), all in the present tense (Swinburn et al., 2021).

Subtest 19, Spoken picture description, and subtest 27, Written picture description, have
experienced major changes with respect to the original English version. Many adaptations have
adopted the principles of the Dutch scoring system with slight variations (Visch-Brink et al.,
2014). To simplify the scoring and improve its reliability, the new system includes a short form
with ratings on content, form, and (in some cases) a general evaluation over a 3 to 4-point
Likert scale.

In the Norwegian, French and Spanish versions, the scoring system builds on the Dutch
one, but is developed further. It contains three parameters for form: tempo/fluency (only
relevant for the spoken description), grammatical complexity, and grammatical correctness,
scored on a scale from 3 (good) via 2 (medium) and 1 (weak) to 0 (missing). Based on
discussions with the Dutch language team, four main concepts’ were identified: man sleeps;
girl points/awakens/alerts; cat chases fish; books fall (E. Visch-Brink, personal
communication, 22.10.2019). These are scored on a scale from 2 (complete and precise) via 1
(present, but not complete and/or precise) to 0 (missing). An example of the Norwegian scoring
sheet for the spoken description is provided in Figure 1. By necessity, the scoring of picture
descriptions is more subjective than the scoring of other tests in the Language battery.
However, in the Norwegian norming study, inter-rater and intra-rater reliability of the scoring

for these subtests were acceptable, although lower for spoken than for written description

7 More about the main concepts produced by PWA and HS from the Spoken picture description can be found in
Kuvaé Kraljevi¢ et al. (2023).
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(Jensen et al., 2024). Potential differences in the scoring system between language versions
need to be taken into account when comparing these two subtests. Even if some of the early
adaptations still include the original scoring system (e.g., the Croatian adaptation; Swinburn et
al., 2020), all new test adaptations should incorporate the simplified scoring system. To
increase the reliability even more, it is recommended to include examples of the different levels
of grammatical correctness and complexity (from 3 (good) via 2 (medium) and 1 (weak)) in

the manual of each language version.

Figure 1: Scoring sheet for spoken picture description in several adapted versions

Content parameters Score Form parameters Score

Man sleeping 0o 1 2 Tempo/fluency 0o 1 2 3
Girl pointing/alerting/waking 0o 1 2 Grammatical correctness 0 1 2 3
Cat trying to catch fish 0o 1 2 Grammatical complexity 0 1 2 3
Books falling 0 1 2

Sum /8 | Sum /9
Sum (Content parameters + form parameters) /17

S , N
k Hgse i (42

Figure 2. Picture description examples. Visual material used in the oral and written picture

description subtests (19 and 27, respectively) of the original English version to the left
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(Swinburn et al., 2005), and of several of the adapted versions to the right (e.g., Swinburn et
al., 2020; 2021). The first image was reproduced with the permission of INFORMA UK LTD

and the second with the permission of Naklada Slap.

It is worth noting that, although respecting the main elements, in 2015 the decision was
made to update and, in some cases, culturally adapt the existing picture to adjust to the reality
of the countries where the adaptations will be applied (e.g., the physical appearance of the man
varies across adaptations; Figure 2). The same changes should be maintained in subtest 27,
Written picture description, which makes use of the same picture, thus providing the perfect
scenario to contrast oral vs. written skills.

Finally, the Language battery of the CAT further includes a set of subtests envisioned to
assess reading and writing skills and account for deficits in the respective language modalities.
Reading subtests include regular and irregular, short, long, and complex, content and function
words, as well as non-words, whereas written subtests include letters, words and a short
paragraph.

Subtest 20, Reading words, takes into account word frequency, imageability and number
of syllables, which should be respected in all adaptations. The procedure to adapt this subtest
is the same as in subtests 12, Repetition of words, and 17, Naming objects. Spelling-to-sound
and sound-to-spelling regularity is another important factor here. Spelling-to-sound regularity
(a.k.a. orthographic regularity) relates to the predictability of the pronunciation of the word on
the basis of the written form, whereas sound-to-spelling regularity refers “to the relative ease
with which the orthography of a word can be predicted on the basis of its phonetic realisation”
(Fyndanis et al., 2017: 703). Both parameters vary across languages. In languages with opaque
orthography, such as English and French, regularity can be easily manipulated, whereas in

languages with transparent orthography, such as Basque, Spanish and Turkish, it can become
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harder. Some language teams (e.g., the Basque team) have decided to drop regularity as a
factor. It is important to note that some languages (e.g., Greek) are spelling-to-sound regular,
but sound-to-spelling irregular, as they include sound units that have more than one possible
orthographic realisation. In Greek, some sound units may correspond to one grapheme or to
the combination of two graphemes. For example, in the Greek noun #yor [i¢i] ‘sounds’, the
vowel [i] occurs twice. In its first occurrence, it corresponds to the grapheme <n>, whereas in
its second occurrence it corresponds to the combination of the graphemes <o0> and <t> (<or>).
The spelling of words including such sound units cannot be predicted on the basis of their
phonetic realisation. For languages like Greek, therefore, only the sound-to-spelling regularity
variable could be adequately manipulated by including both sound-to-spelling regular words
and sound-to-spelling irregular words.

In highly regular languages, transparency, that is, the systematicity with which a given
letter maps onto its corresponding phoneme, can be manipulated. This was the solution adopted
by the Hungarian language team (e.g., in Hungarian, transparent words such as mdd /mo:d/
‘mode’ were contrasted to words such as jacht /jaht/ ‘yacht’) (Zakarias & Lukacs, 2022). Other
teams opted for manipulating syllabic structure, using less frequent syllable patterns (e.g.
complex consonant clusters in Spanish).

Finally, in subtest 22, Reading function words, subtest 24, Writing: copying, subtest 25,
Writing picture names, and subtest 26, Writing to dictation, item selection should resemble the
original English words as much as possible. In the original version, subtest 24 includes an
apparently random selection of frequent letters and words, with one of the words being longer
than the rest of them. Thus, the letters and words chosen for the adapted versions of CAT must
be frequent in the different languages the test is adapted to, and one of the words should be
longer than the others. When possible, compound words should be avoided. In subtest 25, the

number of letters per word has to be maintained. However, in some languages it is not possible
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to find content words that adjust to this constraint while adhering to the frequency and
imageability requirements. In these cases, the number of letters in each word can be altered,
but the total number of letters in the subtest should remain 21. Also, when feasible, one of the
five items should be a homophone (e.g. pear in the original English version). The same holds
for subtest 26. In this subtest, the fourth word should maintain its morphological complexity.
For the non-word, the English CAT includes an unequivocally spelled item. To create the non-
word in other languages, the preferred option is to opt for a vowel change in an otherwise

existing word, thus respecting the phonotactic constraints of the target language.

During the adaptation phase, the underlying principles of the CAT should guide item
selection (words/sentences, pictures) in all cases, and picture choices should be the last step.
Other measures that apply across subtests are the following:

(1)  Inthe preliminary stages, additional items should be added to all subtests to compensate
for item loss during the piloting phase. In subtests such as 12 and 17, this may imply
doubling the number of proposed items to be able to fulfil the aimed distribution of items
across imageability, frequency, and length parameters after eliminating those that do not
reach the 90% name agreement threshold.

(i) Items used as distractors in one subtest can be used as targets in another section of the
test.

(ii1)) In languages with case marking, nouns should appear in the nominative case, assuming
this is the prototypical citation form of the language.

(iv) The development of new items may entail the design of new pictorial materials. The new
pictures should remain black and white line drawings as in the original CAT. A database

of existing pictures is available upon request.
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(v) The format of the stimulus and scoring books should be as consistent as possible in size
and quality within the test and with the original CAT, as inconsistencies might result in
non-comparable responses. Exact size of the visual materials is difficult to decide as
publishers might use different proportions and may propose specific fonts. Our

recommendation is to use a border line around visuals for attentional purposes.

5.3. The Aphasia Impact Questionnaire

There are differences between Disability Questionnaires (DQs) in early adaptations (e.g., the
DQ only includes language-related questions in the Dutch adaptation; Visch-Brink et al., 2014).
The DQ has since been modified and developed into the Aphasia Impact Questionnaire (AIQ)
(Swinburn et al., 2018), extensively used in the UK, thus leading to the abandonment of the
DQ.

The AIQ is a patient-reported outcome measure in its own right co-produced with the
assistance of PWA. It covers three domains: communication, participation in everyday life
activities, and well-being/emotional consequences of living with aphasia. The AIQ aims to
balance the information related to cognitive and linguistic impairments, gathered from a
professional perspective, with the perspective of the person who lives with the impact of these
impairments on their everyday life.

Although some early adaptations still include the DQ (e.g., the Croatian adaptation;
Swinburn et al., 2020), all new test adaptations should incorporate this update. For the
Norwegian adaptation of the AIQ, a focus group interview of five PWA was carried out. This
resulted in the addition of one question about digital communication, raising the final number
of questions in the Norwegian version of the AIQ to 22 (as compared to 21 in the original AIQ;
Swinburn et al., 2018). Although the AIQ is a part of the CAT, it is not to be seen as a language

test, but rather as a structured starting point for PWA to express their subjective experiences of
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living with aphasia; thus, comparability of different language versions of the AIQ should not
be a linguistic issue, but may yield interesting cultural and/or sociological comparisons of

responses and adaptations to language disability between languages.

5.4 Accompanying documents

The accompanying documents of the CAT including the user manual, the rating scale booklet
and a scoring booklet also require attention. To be clinically useful, the language teams need
to ensure that all these documents (including the administration procedures within the user

manual) are clear and culturally appropriate.

6. Norms and validation

Once the materials have been adapted and the pilot phase has been concluded, it is time to
evaluate the psychometric properties of each adapted version. There is no overall consensus on
the exact number of people with and without acquired neurological damage to be included in
the validation phase, although Ivanova and Hallowell (2013) recommend including 100
individuals in normative groups.® The number may depend on the number of language users in
the country or the language community. The original CAT (Swinburn et al., 2005) was based
on the performance of 27 people without aphasia (aged 25-79), 56 PWA tested 1, 3, 6 to 12
months post onset, and 57 PWA tested on a single occasion, whereas more than 250 PWA and
500 controls participated in the Dutch validation process (Visch-Brink et al., 2014). The
Norwegian adaptation was normed on 85 PWA and 84 healthy controls (Jensen et al., 2024),

the Turkish version on 90 PWA and 200 controls (Ozdemir et al., 2022), the Hungarian version

8 Please note that in reliability studies normative sample sizes are often recommended to be larger, such as 400
individuals (Karakaya et al, 2022). Here we follow recommendations for adapting tests; see Ivanova &
Hallowell (2013).
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on 100 PWA and 34 controls (Zakarias & Lukécs, 2022), and the Croatian version on 114 PWA
and 123 controls (Kuva¢ Kraljevi¢ et al., 2020).

Other important measures include internal consistency and test-retest reliability. The
results of 137 PWA were examined for internal consistency in the original English version
(Swinburn et al., 2004). In Croatian (n=114 PWA), the internal consistency of the subtests and
modalities ranges from moderate to high and the validity measures on the modality mean can
discriminate 85% of PWA from neurologically healthy individuals, i.e. those without aphasia.
As expected, the reliability of modality scores is generally higher than those of the separate
subtests and reliability is lower for subtests that include a smaller number of items. The Turkish
and the Hungarian adaptations yielded similar results (Cronbach alpha coefficients of 0.88-
0.89 and 0.7-0.97, respectively; Ozdemir et al., 2022; Zakarias & Lukécs, 2022). Additionally,
the concurrent validity of Croatian CAT was determined using two tests: the Peabody Picture
Vocabulary Test (PPVT-III-HR; Dunn, Dunn, Kovacevi¢ et al., 2010) and the Test for
Reception of Grammar (TROG-2:HR; Bishop et al., 2014), which showed a moderate
correlation between PPV T-III-HR/TROG-2:HR and all subtests from CAT that focus primarily
on comprehension and production at the word and sentence level (Swinburn et al, 2020; Kuvac
Kraljevi¢ et al., 2020). Again, the Hungarian adaptation produced similar outcomes when
compared to the Western Aphasia Battery (WAB; Osmanné Sagi, 1991) and the Test for the

Reception of Grammar (TROG-H; Lukacs et al., 2012) (Zakarias & Lukacs, 2022).

The test-retest reliability was performed in such a way that the same group of raters
performed the evaluation for the second administration of the test to the same group of PWA.
In the original English version of the CAT (Swinburn et al., 2005), test-retest reliability was
evaluated on a sample of 21 participants with chronic aphasia that undertook parts I and II of

the test (Cognitive screening and Language battery) at different times post onset (1, 3, 6, and
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12 months). In the Dutch adaptation (Visch-Brink et al., 2014), the performance of 19 chronic
participants was evaluated. In 2015, consensus amongst WG2 members was established to
target 10 chronic patients (at least 1 year post onset) to assess the test-retest reliability of each
adaptation. The test-retest reliability of the Croatian version was examined by retesting 22
PWA six months after the first test was administered (Swinburn et al., 2020). Inter-rater
variability was also examined. The original version showed high inter-rater agreement in
almost all subtests, with a correlation coefficient around 0.9. This was also the case in the
Turkish adaptation (Ozdemir et al., 2022).

Regarding the AIQ, 31 PWA were interviewed for the original English version
(Swinburn et al., 2018). The Norwegian version was tested on 21 PWA, not to establish norms

but to see how the AIQ functions in actual use (Jensen et al., 2024).

7. Conclusions and suggestions for future research

This work describes the adaptation procedures of the CAT (Swinburn et al., 2005) undertaken
by several language teams over the last decade and underscores that adapting aphasia
assessment tools across languages can be a challenging endeavour. However, it also
demonstrates that this goal can be effectively achieved via expert consensus and in
consideration of several stimuli-related properties and linguistic and cultural factors that may
critically impact the psychometric properties of the original tool and the resulting measurement
of language behaviour in PWA. Although not conceived for the study of bi/multilingual
speakers with aphasia, the adaptation of the CAT to multiple languages following strict
guidelines can serve as a starting point to develop CAT-based versions for bi/multilingual
populations in the future. More importantly, it also provides clinicians with a tool that can be
used in multilingual contexts in the absence of more specialised tests. This is particularly

relevant given the existing disparity in content across aphasia batteries (Castro et al., 2023).
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For example, in the Basque Country, where people are either Basque-French bilingual in the
North or Basque-Spanish bilingual in the South or may also be Basque-French-Spanish
multilingual, the CAT adaptations in Basque, French and Spanish represent a particularly
valuable tool to assess and compare aphasia deficits in these languages®. Also, sophisticated
statistical approaches have been more recently developed to better assess the psychometric
properties of newly adapted tests. For instance, structural equation modelling for identifying
factorial equivalence across different language versions of an assessment tool (ITC, 2017)
could be considered in future research. Important steps towards establishing the equivalence
between CAT versions have been recently taken (Mati¢ Skori¢ et al., 2023). Building on the
amount of work that this paper exemplifies, we can look to a brighter future in which initiatives
like the one described in this article allow for the combination of comparable cross-linguistic

datasets, granting access to shared big data amongst the aphasiology community.
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