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ABSTRACT
Background: Production-based discourse assessment is an ecolo
gically valid approach for investigating whether PWA have efficient 
verbal communication skills despite language impairments. 
A substantial body of research has focused on macro- and micro- 
linguistic discourse analyses in various languages, predominantly in 
English, and across different discourse domains, including produc
tivity, informational content, and morphosyntactic elaboration. 
Besides, cross-linguistic studies have significantly advanced our 
understanding of aphasia by examining how language-specific 
structural properties influence the manifestation of linguistic 
deficits.
Aim: Despite the large number of discourse studies and a growing 
interest in building databases and automated tools, researchers and 
clinicians still face difficulties in analysing various aspects of dis
course in a systematic and cross-linguistically valid way. To date, 
there is no unified cross-linguistic core outcome set of discourse 
measures. Advancing cross-linguistic discourse assessment in apha
sia requires addressing theoretical, methodological, and practical 
challenges to identify and select reliable and valid discourse out
come measures for various languages, considering clinicians’ needs, 
expectations, and consensus-based directions. This paper addresses 
the first considerations and challenges for incorporating multi-level, 
cross-linguistic, and typological perspectives into discourse assess
ment, with the aim of elaborating a cross-linguistic discourse core 
outcome set of measures (CLD-COS). Key features of commonly 
used discourse measures and their cross-linguistic operability are 
discussed, taking into account potential validity, standardization, 
and interpretability across languages.
Clinical implications: Clinicians have a limited number of effective 
production-based measures for discourse assessment applicable 
across languages. Clinicians and PWA, particularly those in multi
lingual and multicultural contexts, will benefit from a unified CLD- 
COS of measures supported by relevant constructs. In light of the 
considerations regarding discourse analysis across various 
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languages, and the clinical needs reported in recent studies, this 
discussion represents an initial effort to pinpoint key issues invol
ving multi-level and multi-component discourse analysis methods 
supported by evidence- and consensus-based practices.

Introduction

As posited by Dietz and Boyle (2018a), a discourse core outcome set of measures (D-COS) 
is required to facilitate a more profound comprehension of treatment effects on PWA’s 
discourse and communicative abilities. Following the Collaboration of Aphasia Trialists 
consensus statement by Ali et al. (2022), cross-linguistic assessment and core outcomes in 
aphasia research are key themes in the field in aphasia research, with the aim of improving 
data comparability and advancing multi-site aphasia studies in both monolingual and 
multilingual contexts. The primary objective of this contribution is to propose 
a converging framework that incorporates cross-linguistic considerations to develop 
a cross-linguistic discourse core outcome set (CLD-COS) of measures while addressing 
significant theoretical and methodological challenges.

In this respect, current challenges in assessing discourse production across languages 
are highlighted when using a standardized core outcome set of discourse measures for 
clinical purposes (diagnosis and treatment outcome), thus facilitating the establishment 
of an appropriate CLD-COS. To move in this direction, it is essential to follow the 
recommendations outlined by the COnsensus-based Standards for the selection of health 
Measurement INstruments initiative1 (COSMIN, Mokkink et al., 2010; Prinsen et al., 2016), 
which offers a structured process for identifying and selecting the most appropriate set of 
measures for outcome evaluation.

As a preliminary step, COSMIN advocates that researchers should clearly define the 
construct to be measured (Prinsen et al., 2016, pp. 3–4). This leads to a necessary cross- 
cutting examination of the complex linguistic and psycholinguistic processes involved in 
assessing preserved and impaired discourse production and their interactions with typo
logical features across languages.

Despite advances in aphasia research, the assessment of discourse production in 
persons with aphasia (PWA) remains fragmented, especially from a cross-linguistic per
spective. Cross-linguistic studies reveal striking variability related to language-specific 
patterns in grammatical operations such as tense, aspect, and case assignment, as well 
as disruptions in lexico-semantic and syntactic organization. However, clinical practice still 
lacks a unified, theoretically grounded framework for capturing these complexities, 
anchoring discourse constructs in cross-linguistic evidence, and paving the way for 
identifying robust measures for a CLD-COS.

Existing discourse analysis methods commonly used in research are also examined. 
These include the Bilingual Aphasia Test (BAT), the Quantitative Production Analysis pro
tocol (QPA), and other emerging automated analysis tools. They offer valuable insights 
but raise concerns about cross-linguistic applicability and heterogeneous measures that 
incorporate macro- and micro-linguistic levels, including productivity, fluency, informa
tion content, and morphosyntax.

2 H. SAHRAOUI ET AL.



Furthermore, from a clinical perspective, we foreground the crucial need to establish 
a CLD-COS for improving assessment and intervention strategies. However, significant 
challenges remain in integrating multi-level, multi-domain validity and selecting reliable 
cross-linguistic outcome measures related to productivity, content information, and 
morphosyntactic complexity.

Finally, avenues for future research also include developing a CLD-COS of measures 
that considers both the interpretability of measures within a broad, usage-based frame
work (Boye & Harder, 2012) and aligning these discourse measures with communication 
Outcome Measurement Instruments (OMIs).

Cross-linguistic variability in PWA’s performance

Growing interest in cross-linguistic research highlights the need to identify linguistic 
measures that are suitable candidates for implementation in a potential cross-linguistic 
COS. However, discrepancies in assessed patterns can be observed across languages. Such 
variability is particularly pronounced at the micro-linguistic level, as evidenced by studies 
on language-dependent performance patterns, which reveal disparities affecting mor
phosyntactic and lexical-semantic structures.

Language-specific error patterns

Although not yet fully representative, the growing body of cross-linguistic studies in the 
field of language disorders plays a crucial role in describing, explaining, and refining 
hypotheses about the nature of underlying deficits and their language-specific manifesta
tions (Bates et al., 1991; Crago et al., 2008; O’Connor et al., 2005; Paradis, 1988). Models of 
language use that account for the specific properties of a given communication system 
greatly benefit from cross-linguistic data, especially when dealing with language use in 
aphasia. Paradis (2001) posits that the structural diversity of languages determines the 
linguistic form of surface production and, in particular, the patterns of phonological, 
lexico-semantic, and morphosyntactic errors in PWA discourse production.

Indeed, cross-linguistic investigations in aphasiology have been crucial in moving 
beyond the classical syndromic approach by reconsidering patterns of omission and/or 
substitution errors in close relation to the structural properties of a language. In a study 
comparing English, Italian, and German data from people with fluent and non-fluent 
aphasia, Bates et al. (1987) showed that speakers of richly inflected languages exhibit 
different patterns of morphological errors compared to English-speaking individuals who 
use a morphologically less marked system. Given these findings, the validity of usual 
symptom-based classification systems when applied to morphologically rich languages is 
called into question.

The Cross Language Aphasia Study project (CLAS; Menn & Obler, 1990a; 1990b was one 
of the first large-scale systematic studies of connected discourse, incorporating discourse 
tasks across 14 languages. For each language, two individuals with agrammatic aphasia 
and two non-brain damaged (NBD) control speakers told the story of their illness, a fairy 
tale (Little Red Riding Hood), a narrative based on the Cookie Theft picture (from the Boston 
Diagnostic Aphasia Examination, BDAE, Goodglass & Kaplan, 1972), and a story prompted 
by a set of four picture sequences (from the Wechsler-Bellevue stories: farmer, theft, picnic, 
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wake up, Wechsler, 1981). Analyses reveal that the omission of bound morphemes and the 
use of infinitive verb forms vary as a function of specificities of different grammatical 
systems and the morphosyntactic processing load associated with target inflected forms. 
While free-standing functional elements tend to be omitted across languages, the omis
sion of bound grammatical morphemes is more variable. In highly inflected languages, 
such as Romance languages or Finnish, substitution errors were more frequent than 
omissions due to the complexity of inflectional paradigms. The simpler the paradigm, 
the fewer errors, as less morphosyntactic computation is required.2 The study showed 
that canonical word order preferences differ as well: languages with fixed word order do 
not allow much flexibility, whereas languages with more flexible syntax (e.g., Finnish, 
Polish) allow for original yet grammatically correct word orders. PWA in Finnish and Polish 
often adopt structures with specific verb positions (initial in Finnish, final in Polish), 
resulting in idiosyncratic yet systematic patterns adapted to discourse requirements. 
Similarly, German-speaking PWA tend to avoid verb-final structures, which require more 
complex syntactic computations.

Besides, in their review dealing with various types of tasks (e.g., sentence production, 
comprehension, grammaticality judgment), Bates et al. (1991) argue that language- 
specific features predict cross-linguistic differences (within a given deficit), and within- 
language similarities (between people exhibiting different deficits). They emphasize that 
discourse variation across languages accounts for more variance than patient group 
distinctions. Moreover, individual performance also depends on preserved linguistic 
knowledge (e.g., morphosyntactic, lexical, and pragmatic), which directly influences the 
accuracy of surface-level output. Additionally, typological differences also lead to specific 
patterns of impairment in inflection or function word usage, yielding substantial variation 
from one language to another, and distinct patterns of fragile versus preserved morphol
ogy within one language, across language types, and populations. For instance, the 
accuracy of noun and verb production, the ability to exploit both grammatical and lexical 
redundancy, and the nature of substitution errors in discourse largely vary depending on 
language type.

Cross-linguistic research has reinforced the idea that language-specific morphosyntac
tic but also semantic features systematically shape the nature and distribution of error and 
compensatory strategy patterns in aphasia, highlighting the interplay between structural 
complexity and processing demands, as demonstrated in more recent research (Soroli 
et al., 2012; Thompson et al., 2013, among others).

Grammatical abilities: Tense/aspect and case assignment

As stated by Bastiaanse et al. (2011), tense and aspect are encoded through various 
language-specific strategies, making them ideal domains for studying time reference 
abilities and accessibility to their sub-components. For instance, English, Dutch, and 
Spanish combine simple verbs and periphrastic forms in this domain, whereas Russian, 
Greek, and Turkish rely primarily on simple verb forms. Besides, languages such as 
Chinese, Indonesian, and Thai use free-standing morphemes (like adverbs). In 
Bastiaanse et al. (2011) cross-linguistic study, Chinese, English, and Turkish agrammatic 
sentence production was scored according to whether the required verb inflection or 
free-standing morpheme was complete and correctly produced, with omissions or 
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substitutions of bound overt affixes or free morphemes (auxiliaries “be”, “have”, modal 
and aspectual verbs, and aspectual adverbs in Chinese) marked as errors, and lexico- 
semantic paraphasias were disregarded. The scoring system of the Test for Assessing 
Reference of Time (TART; Bastiaanse et al., 2008) was developed following these criteria 
to analyse a wide range of morphosyntactic time reference encoding means across 15 
different languages, focusing on past, present and future reference in the active form in 
a close-to-discourse sentence production task. This method enabled fine-grained analyses 
of complex (language-specific) time reference expressions both in production and com
prehension. Results and interpretation arising therefrom assume an underlying deficit 
affecting past reference when expressed through grammatical morphology, which man
ifests both in the production and comprehension of verb inflection and aspectual adverbs 
in agrammatic aphasia. This pattern reflects a selective impairment affecting past refer
ence (captured by the PAst DIscourse LInking Hypothesis, PADILIH; Bastiaanse et al., 2011). 
Although experimental tasks were used, that is, verbs were not produced in connected 
and spontaneous spoken discourse, the TART procedure still involves processing of time 
reference, which has to be located in time frames as in connected discourse, and the 
scoring method proves to be topologically consistent and easily replicable across very 
different languages. Overall, results from other languages remain partially consistent with 
the PADILIH, as shown by the absence of this pattern for Italian PWA (Fyndanis et al.,  
2018). Moreover, varying results for future time reference are still an open issue (see e.g., 
Martínez-Ferreiro & Bastiaanse, 2013, for Catalan and Spanish).

Other cross-linguistic investigations compared different morphological patterns of 
case assignment and their realisation in Dutch and German agrammatic spontaneous 
speech and picture description. Ruigendijk et al. (1999) have shown that neither pronoun 
nor determiner case marking could occur without an overtly produced verb. This finding 
suggests that omission errors affecting pronouns or determiners in agrammatic aphasia 
are conditioned by the presence or absence of a verb in the syntactic structure, whether 
the case marking paradigm is simple or complex. This supports a syntactic, rather than 
a morphological, explanation for omission error patterns and points towards cascade 
effects. Depending on the case assignment system of a given language (grading from 
zero-marking to complex overt morphosyntactic marking), obligatory omitted pronouns 
and determiners may not be consistent enough to stand as relevant cross-linguistic core 
indicators of the type and severity of a person’s aphasia. Nevertheless, there is still the 
option of drawing specific and within-language norms for typical case assignment in 
languages where pronouns and determiners are frequently omitted, and can stand, within 
a language, as core indicators of the type and severity of language disorders.

Lexico-semantic and syntactic abilities

In addition to morphosyntactic encoding and case marking, lexico-semantic and syntactic 
abilities exhibit considerable cross-linguistic variability that directly impacts performance 
in aphasia. According to Talmy’s framework Talmy (2000), languages differ substantially in 
the options they offer for information encoding, semantic and syntactic packaging, For 
instance, in the domain of motion event encoding, Manner and Path components of 
motion are lexicalised differently depending on the typological profile of the language: 
Verb-framed languages such as French, typically encode Path within the main verb 
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leaving Manner in the periphery of the sentence or completely omitted, whereas Satellite- 
framed languages such as English, express Manner in the verb, systematically combined 
with Path adjuncts in compact and syntactically dense structures. Such typological 
differences in semantic component selection and syntactic packaging of information 
seem to influence not only how speakers linguistically describe events verbally but also 
influence the underlying cognitive processes involved in event construal, such as atten
tion allocation and conceptual categorisation (Soroli, 2018, 2024). Notably, as demon
strated by Soroli (2011) and Soroli et al. (2012), experimental data in sentence production 
showed that PWA with similar clinical profiles (e.g., agrammatic aphasia) but from typo
logically different linguistic backgrounds (e.g., English- vs. French-speaking individuals) 
tend to adopt very different compensatory strategies that follow directly from the 
typological constraints of their mother tongues: English-speaking PWA focus more heavily 
on non-prototypical positions such as prepositional phrases, locatives or adverbial expres
sions, peripheral to the verb, to express the semantic component which is otherwise 
central and lexicalized in their language (e.g., “Quickly quickly to the other side”. Indeed, 
they tend to use a Manner adverbial, instead of a Manner verb, combined with a Path 
prepositional phrase to express an event (e.g. a “run across the street” event), as opposed 
to French-speaking PWA who tend to opt for light verbs and the use of nominalizations to 
utter the core component in their language (Path), systematically omitting any Manner 
information (e.g., “Il fait gauche droite”, “He does left right”: light verb combined with Path 
nominals to express the same “run across the street” event).

Additional evidence from cross-linguistic research reinforces this idea of the influence 
of typology on lexical selection in discourse. For example, Sung et al. (2016) compared the 
narrative discourse productions elicited from picture description in Korean and English, 
involving both neurotypical speakers and individuals with aphasia (anomic and Broca’s). 
They found that Korean PWA, operating in a verb-salient language, produced more verbs 
and fewer noun phrases than their English-speaking counterparts. These findings show 
that the noun-verb dissociation classically used to distinguish aphasia subtypes must be 
cautiously nuanced cross-linguistically.

Finally, studies involving bilingual PWA highlight the added complexity of typological 
and experimental factors. Behavioural and eye-tracking paradigms reveal asymmetries in 
sentence processing and monitoring across language pairs. For example, Basque-Spanish 
bilingual PWA display differential comprehension performances depending on the struc
tural features of each of their languages (Arantzeta et al., 2019). Similarly, Turkish-German 
bilingual PWA show better comprehension accuracy when processing subject and object 
wh-questions, with performance modulated by other factors, such as age of bilingualism 
onset or premorbid language use such as proficiency and exposure history (Arslan & 
Felser, 2018). These trends are further supported by meta-analytic evidence (Kuzmina 
et al., 2019), underscoring the necessity of considering bilingual and typological profiles in 
cross-linguistic discourse assessments.

Besides micro-linguistic features, including morphosyntactic and lexico-semantic phe
nomena, comprehensive discourse assessment also requires the integration of macro- 
linguistic indicators, including narrative coherence, informativeness, and structural orga
nization. Studies in cross-linguistic language acquisition have long emphasized the 
importance of discourse-level structures, including narrative coherence, event sequen
cing, and information packaging, for understanding how speakers, children or adults, with 
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and without language impairments, encode and organize information across typologically 
diverse languages (Berman & Slobin, 1994; Hickmann, 2003; Strömqvist & Verhoeven,  
2004). These findings underline the significance of both language-specific and universal 
constraints on discourse development. Building on this perspective, recent work has 
shown that macro-structural discourse features, such as narrative coherence, causal con
nectivity, and referential organization, are equally critical for characterizing discourse 
production in clinical populations, including individuals with aphasia (Hickmann & 
Soroli, 2015).

Integrating both micro- and macro-level assessments is essential to comprehensively 
capture the multidimensional nature of discourse in aphasia across languages. This dual- 
level approach enables more accurate profiling of discourse impairments and supports 
the development of cross-linguistically valid outcome measures.

Existing discourse scoring systems and measures used across languages

Since the 1980s, several key cross-linguistic discourse analysis protocols have been 
developed, yielding a set of quantitative measures most commonly used or adapted in 
a variety of linguistic contexts and languages. Among these, three protocols are particu
larly noteworthy, due to their extensive application across monolingual and multilingual 
aphasia corpora: the Bilingual Aphasia Test (BAT, Paradis & Libben, 1987), the Quantitative 
Production Analysis protocol (QPA, Saffran et al., 1989), and the EVAL program (Forbes 
et al., 2012) (see Appendix A). In these protocols, discourse is collected in various ways, 
being prompted generally via a semi-structured interview or storytelling based on strips, 
as in the BAT, yielding a minimum expected quantity of information produced. The QPA 
protocol involves a minimum of 150 core narrative words produced for a well-known story 
(Cinderella), excluding words outside of this core. Although sample length influences 
confidence in discourse analysis, recommendations change across protocols. The range 
of recommendations extends from a minimum number of produced words, with some 
studies proposing a minimum of 300 words for aphasia (Prins & Bastiaanse, 2004) and 700 
words for dementia (Ossewaarde et al., 2020).

Discourse scoring and cross-linguistic equivalence in the bilingual aphasia test 
(BAT)

Unlike most language protocols originally designed for monolingual assessment, the cross- 
linguistic BAT discourse scoring system3 (Paradis & Libben, 1987, p. 191, p. 214) has been 
conceived specially for bilingual speakers. It evaluates both spontaneous speech (e.g., illness 
history, occupation, living abroad) and picture-based narratives (e.g., the “nest story”) in 
PWA. The BAT combines an initial subjective on-line rating, assessing quantity, fluency/ 
speech rate, pronunciation, grammar and vocabulary on a 1 “poor” to 4 “normal” scale), 
combined with a more detailed offline scoring system comprising 22 linguistic production- 
based measures and three other rating scales (Appendix A provides an overview of these 22 
variables alongside a discourse variable taxonomy provided by Bryant et al., 2016).

The BAT’s flexibility has allowed its application beyond its original scope. The sponta
neous speech scoring system now extends to different types of connected spoken 
discourse tasks, as in Nilipour’s (2000) study of Persian agrammatic aphasia, which 
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includes personal narratives, the Cookie Theft picture description task, and the Wechsler- 
Bellevue cartoon, as adapted for the CLAS study. It has also been applied to other 
neurogenic conditions: Zanini et al. (2010), for example, used a subset of the BAT scoring 
for the analysis of spontaneous speech in people with Parkinson’s Disease, revealing 
language-specific error patterns with higher morphological vulnerability in L1-Fruilian 
than in L2-Italian.

As emphasized by Paradis (2011, p. 430), any adaptation or use of the BAT in different 
languages has to satisfy the principle of “cross-linguistic equivalence”, depending on the 
quality of cross-systems adaptation (e.g., selecting a relevant set of minimal pairs as stimuli 
for each language system, rather than simply translating words from one language to the 
other). The cross-linguistic equivalence principle, which should also be applied to discourse 
scoring and measures, is addressed only for the type-token ratio (TTR) which has to be 
“equivalent across languages irrespective of language type” (e.g., agglutinative languages, 
languages with no free-standing determiners or copulas), by counting types according to 
the corresponding entry in a referenced monolingual dictionary (minimum 40.000 entries) 
(Paradis & Libben, 1987, pp. 28–30, p. 121). Additionally, to deal with morphosyntactic 
variability across languages, closed-class words (determiners, particles, prepositions, con
junctions, copula, pronouns) are excluded from the type counting and the TTR calculation. 
Missing pre- or post-posed obligatory morphosyntactic morphemes, either unbound func
tion words or inflectional affixes (person, tense, aspect, gender, plural, etc.), are not distin
guished. Reducing the quantification to errors in a single broad grammatical-morphemic 
category is a simple and effective solution to preserve cross-linguistic equivalence, though 
morphosyntactic complexity is thus only partially captured.

Currently, the BAT discourse scoring system provides standardized procedures only for 
mean length of utterances (MLU), TTR, and number of verbs per utterance, making it 
a relatively comprehensive, highly flexible, and adaptable tool across languages. 
However, a notable limitation is the absence of published normative and cross- 
linguistic valid discourse data, which hinders its clinical generalizability.

The quantitative production analysis protocol

The Quantitative Production Analysis protocol (QPA, Berndt et al., 2000; Rochon et al., 2000; 
Saffran et al., 1989) was first designed to characterise formal linguistic aspects of agram
matic aphasia in narrative discourse. The QPA procedure is clinically sensitive as it helps to 
distinguish between fluent and non-fluent aphasia (Bird & Franklin, 1996). The scoring 
system focuses on lexical and morphosyntactic phenomena at the word and utterance 
levels, differentiating various profiles of aphasia subtypes and degrees rather than agram
matic aphasia alone (Gordon, 2006). More recently, this procedure has also been applied 
to other syndromes such as variants of primary progressive aphasia (Lavoie et al., 2021,  
2022). In the original QPA protocol, transcription and annotation are processed manually 
and based on framed instructions, yielding a broad range of scores and possible calcula
tion extensions. The annotation procedure can be easily adapted from English to typolo
gically closely related languages, as demonstrated by the complete adaptation to French 
(Sahraoui, 2009; Sahraoui & Nespoulous, 2012). Yet, its cross-linguistic validity for more 
distant language families remains to be empirically confirmed, and the appropriateness of 
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its measures (see Appendix B) still requires validation across typologically distant 
languages.

Automated measures for discourse evaluation

AphasiaBank (MacWhinney et al., 2010, 2011) is an international database of discourse and 
interactions for the study of aphasia4 which provides a methodological framework for 
clinical language research, facilitating corpora sharing, interoperability, and data accessi
bility. The cross-linguistic corpora of AphasiaBank are elicited using a standardised pro
tocol adapted to different languages. Developed by MacWhinney (2000), the transcription 
and coding system (human speaker coding in CHAT format) combined with a specialized 
Computerized Language Analysis (CLAN) program, offer the possibility for a wide range of 
quantitative analyses based on standardised coding principles and measures (e.g., fre
quency calculations, TTR, MLU). These semi-automated analyses can be applied, for 
instance, to the study of repetitions, false starts, number of verbs, nouns, functional 
words, collocations, or basic fluency indicators, with the potential to create new coding 
scripts for additional dependent variable analysis. Since approximately 2010, the growing 
number of studies published in the field of discourse in aphasia and the prominence of 
corpus linguistics methods have been relying on shared and accessible databases, 
together with standardised and semi-automated coding and analysis tools adaptable to 
languages other than English.

Based on the CHAT-CLAN program, the EVAL system has been developed for clinicians 
(Forbes et al., 2012, 2014), enabling quantified comparisons across individuals or groups 
selected from the database across 34 discourse production measures (see EVAL measures 
in Appendix A). Counting and calculations are essentially related to utterance and word/ 
lemma counting, morphosyntactic tagging, chronometric measures of utterances, flu
ency, and error phenomena. The EVAL measures are fully sensitive and relevant in English, 
but some of them are not directly transposable to other languages, especially when 
drawing measures from cross-linguistic data, either in research or clinical settings. One 
limitation of the EVAL program is the distinction between open- and closed-class words 
and related measurements, a classical morphemic distinction which is problematic as this 
dichotomy is not retained as such in recent theories of functional grammar and usage- 
based frameworks applied to discourse analysis in aphasia (Boye & Harder, 2012; Boye 
et al., 2015). However, the automation of linguistic information coding and extraction 
using CLAN can be extended with supplementary coding, making the system highly 
flexible and adaptable to several languages and theory-driven annotations within the 
CHAT formats.

Moreover, the CLAN program offers a set of automated measures implemented from 
previous reliable and extensively used methods such as the QPA (Saffran et al., 1989; see 
in; Fromm et al., 2021), the Main Concepts Analysis or Correct Information Unit analysis 
(Capilouto et al., 2005; Nicholas & Brookshire, 1993, 1995), the Northwestern Narrative 
Language Analysis (originally developed by Fromm, Macwhinney, et al., 2020) and the Core 
Lexicon measures (S. G. Dalton & Richardson, 2015; S. G. H. Dalton et al., 2020; Kim & 
Wright, 2020), that go beyond micro-analysis and extend to macro-level considerations. In 
this direction, extensive coding can be added to standardised transcripts, including multi- 
level coding and scoring of discourse units for targeted discourse content and cohesion 
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(such as the Story Grammar or the Main concept – Sequencing & Story Grammar, MSSG,5 

Richardson et al., 2021). The outcome measures of information content highly depend on 
human coding, a crucial phase of data pre-processing consisting of annotating the quality 
of the information produced in regard to the expected narrative scheme and information 
content.

CLAN methods for transcribing, scoring, and analysing different discourse levels in 
aphasia, including linguistic and temporal aspects of (non)fluency, have been automated 
based on English-language data. Nevertheless, efforts are underway to transfer and use 
automated tools across different languages. Notably, this requires particular attention to 
the development of multilingual natural language processing algorithms operable within 
CLAN to improve the efficiency of automated transcription and coding (H. Liu et al., 2023), 
and to develop new automated fluency assessment methods dedicated to aphasia in 
various languages (Fontan et al., 2023; J. Liu et al., 2023).

Key clinical need for a discourse and functional COS of measures

Assessment batteries, as well as clinical linguistics more broadly, place particular attention 
on discourse (e.g., spontaneous or semi-spontaneous speech, narrative, picture descrip
tion), as it represents “the most meaningful, natural, ecologically valid, and available 
variety of communication” (Fromm et al., 2020, p. 2). Indeed, discourse is a functional 
manifestation of language use close to real-life communicative contexts, offering insight 
into language abilities beyond isolated linguistic units. Traditional comprehensive assess
ment batteries and their potential cross-linguistic adaptations typically incorporate one or 
more spoken discourse tasks, e.g., the Boston Diagnostic Aphasia Examination (BDAE; 
Goodglass & Kaplan, 1972), the Bilingual Aphasia Test (BAT; Paradis & Libben, 1987), the 
Comprehensive Aphasia Test (CAT; Swinburn et al., 2012), the Aachen Aphasia Test (AAT; 
Huber et al., 1983), the Montréal-Toulouse Protocol (MT-86; Lecours et al., 1996), or the 
Grémots (Bezy et al., 2016), among others, which are widely used in clinical practice.

Besides, protocols dedicated to aphasia discourse analysis in languages other than 
English are gaining visibility. Such protocols include, among others, the Análisis del 
Lenguaje Espontáneo en Adultos protocol (ALEA; Méndez-Orellana et al., 2022); the Analyse 
voor SpontaneTaal bij Afasie, originally designed for Dutch (ASTA; Boxum et al., 2013; Van der 
Scheer et al., 2011), and the Amsterdam-Nijmegen Everyday Language Test (ANELT; Ruiter 
et al., 2011, 2022) for Dutch as well. These protocols prioritize clinically feasible yet linguis
tically sensitive analysis. In particular, the ALEA was developed upon request for speech and 
language therapists (SLT) working with Spanish-speaking PWA, and based on the QPA 
protocol (Saffran et al., 1989) originally designed for English and non-fluent aphasia. It 
comprises various linguistic measures such as MLU, paraphasia frequency, and measures 
of grammatical accuracy and complexity, and allows for a simple codification of categories 
of interest, such as nouns and verbs, carefully described in the transcription and coding 
guidelines. The ALEA was designed to balance data collection time and depth of analysis 
according to the specificities of Spanish and the clinical and cultural contexts in which it is 
going to be used, ensuring applicability in daily practice.

Therefore, discourse analysis serves as a critical diagnostic window, enabling assess
ment of language performance and rehabilitation progress related to communication 
abilities. Fundamental and clinical research in aphasiology has long and continuously 
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adopted a pragmatic perspective, with the communicative intent and understanding of 
meaning being of primary interest. In line with this perspective, the main goal in therapy 
is to optimize PWA communication skills by implementing discourse-based and conver
sational interventions that target functional outcomes (A. Holland et al., 2019; 
A. L. Holland, 2021; see also Goldberg et al., 2012, dealing with conversational script 
training intervention). Building upon Audrey Holland’s influential work to advance dis
course- and communication-based therapy in aphasia, Armstrong and Hersh (2024), 
p. 360) advocate for a functional approach to aphasiology, in which “linguistic discourse 
analysis enables the unpacking of functional communication and gives us a framework for 
looking at it systematically”. This call is supported by previous findings from a major 
clinical practice survey conducted by Stark et al. (2021) in English-speaking countries 
(USA, UK, Australia), which revealed that SLT often lack systematic guidelines for analysing 
discourse data at structural or functional levels. The authors emphasize the need for 
standardized annotation procedures and core outcome measures with high-quality psy
chometric properties, supported by normative data for efficient assessment and treat
ment. Stark and colleagues recommend the development of standardised pre- and post- 
treatment, multi-level discourse measures tailored to therapy interventions that span 
multiple discourse levels (word, sentence, and macro-structure) and various types of 
spoken discourse tasks. Indeed, as shown by Whitworth et al. (2015), a better knowledge 
of discourse-genre specificities helps enhance clinical interventions in everyday speaking 
contexts, including recount, procedural, expository, and narrative discourse. The study 
revealed that healthy adults consistently used routines that support coherence and 
cohesion in speech, aiding both comprehension and production. This provides 
a tangible framework for clinicians to assess impairments and guide interventions to 
improve everyday communication.

To achieve these goals, several teams, such as the FOQUS Aphasia working group of 
the Collaboration of Aphasia Trialists network, point out the necessity to exploit large 
databases to establish standard guidelines and enhance the consistency of discourse 
measures reported in aphasia research. Moreover, findings from Bryant et al. (2017) 
demonstrate that clinicians view discourse analysis as highly relevant to intervention, 
yet practical limitations, such as time constraints and limited training, often result in 
reliance on clinical judgement methods over fine-grained transcription-based analyses. 
These findings lead the authors to call for research efforts aimed at adapting linguistic 
discourse analyses into feasible clinical applications, through the development of more 
accessible and effective core outcome sets of discourse measures, and enhanced training 
for clinicians (Kintz & Wright, 2018).

In a similar vein, Dietz and Boyle (2018b) suggest that effective discourse core outcome 
sets (D-COS) must integrate both micro-structure and macro-structure levels of scoring and 
analyses. They underscore the need for consensus around D-COS frameworks for both 
research and clinical contexts. Responding to this imperative, various studies have high
lighted key clinical requirements: establishing standardised scoring and analytic methods 
for discourse at different structural levels, ensuring psychometric validation, and defining 
guidelines for selecting appropriate discourse measures from a common set of tools. 
Furthermore, a clear demand emerges for the development of novel clinical instruments 
capable of evaluating discourse within a cross-linguistic and multilingual context.
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Key challenges for integrating multi-level and multi-domain validity of 
cross-linguistic discourse measures

Multi-level discourse construct

Linguistics traditionally distinguishes between different levels of discourse organization, 
from surface structures to underlying forms, meanings, and actions, encompassing both 
verbal and non-verbal dimensions (Van Dijk, 1997). According to Van Dijk (1997, p. 5), 
discourse must be understood as language use in a communicative context, involving 
interrelated “components” which are “ordered” in a specific way, and “combined in larger 
constructs”. Discourse thus comprises multiple layers focusing on a set of “various 
structures” sequenced in a discursively meaningful and coherent larger construct. 
Indeed, discourse relies on interrelated components (phonemes, syllables, word, phrases, 
propositional or clausal unit, sentence or sentential unit, prosodic unit, text unit, etc.) 
which are organized so that natural language listeners and speakers understand and 
express contents, and interpret links between contents within a specific context (e.g., 
using time or person reference marks, discourse particles, textual schemes).

Besides, discourse meaning relies on both micro-level analysis (order of words and 
sentences or propositions, instantiating local coherence) and macro-level analysis (global 
coherence through sentence sequencing and ordering, speech acts and interaction struc
tures. Van Dijk (1997, p. 30) further distinguishes two analytical perspectives: that of the 
analyst (e.g., the researcher in clinical linguistics or the speech and language therapist), 
who decomposes discourse into structured components, and that of the natural language 
user (the listener/speaker, including the person with language disorders), who integrates all 
levels and components into a strategic activity to communicate efficiently.

As suggested by Armstrong (2000), researchers in aphasiology should aim to connect 
micro- and macro-linguistic aspects to achieve a holistic, comprehensive understanding 
of aphasic discourse, considering methodological consistency, particularly in language 
sampling, and the different discourse genres to enhance the validity of future studies.

Previous work has already shown that a multi-level qualitative and quantitative dis
course analysis approach is essential for assessing discourse abilities in aphasia and 
valuable for developing targeted interventions. For instance, Marini et al. (2011) demon
strated the effectiveness of this approach by assessing productivity, errors, narrative 
organisation/local and global coherence, and informativeness measures in two case 
studies in Italian. Similarly, Wright and Capilouto (2012) highlighted the importance of 
combining local and global coherence measures in their investigations.

Multi-domain discourse construct

Such research directions have generated a large body of work aimed at identifying 
relevant and robust discourse variables in different types of discourse (Bryant et al.,  
2016; Pritchard et al., 2017, 2018). In particular, Bryant et al. (2016) conducted 
a comprehensive review of 165 studies spanning four decades that employed linguistic 
discourse analysis to assess language performance in PWA across different discourse tasks 
(expository, descriptive, and narrative discourse, the latter type being the most commonly 
used task, featuring in 101 studies).
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Their review identified a total of 536 different discourse measures (both raw and ratios), 
which can be grouped into three broad categories of variables: verbal productivity, 
information content, and grammatical complexity. These domains, assessed through 
both qualitative scoring and quantitative analysis, were found to be instrumental in 
distinguishing between fluent and non-fluent aphasia. For example, productivity mea
sures, such as speech rate, frequency of pauses, dysfluencies, and total word output, are 
informative for evaluating fluency. Besides, severity is also largely determined by the type 
and frequency of errors, including those related to information content, lexico-semantic 
accuracy, discourse cohesion, and morphosyntactic aspects.

These different domains of measures also provide valuable insights to characterize 
potential compensatory strategies that may be employed by PWA at various linguistic 
levels. Such analysis helps to contextualize discourse abilities within the individual’s 
language profile, task-specific demands, and typological characteristics of the language(s) 
spoken (see Appendix A).

Among the measures and analyses protocols reviewed, the Quantitative Production 
Analysis procedure (QPA, Saffran et al., 1989) emerged as the most frequently used, 
appearing in 17 out of 165 studies. Even though Bryant et al. (2016) review focused 
exclusively on studies involving English-speaking participants, the findings remain sub
stantial for the development of a cross-linguistic discourse core outcome set of measures 
(CLD-COS). In light of current evidence, it appears essential that any discourse COS should 
incorporate, at a minimum, relevant measures of productivity, information content, and 
grammatical complexity. These dimensions represent key dimensions of discourse orga
nisation and are critical for capturing both inter-individual and task-related variability 
from multi-domain perspectives at both micro- and macro-linguistic levels.

Variability and multi-dimensional discourse construct

Discourse variability also requires particular attention. As Armstrong (2018) noted, quan
tifying connected speech and discourse is a challenging endeavour because the objective 
is to identify discourse measures that demonstrate high stability,6 reliability, and validity,7 

despite variability being a fundamental aspect of both typical and atypical language use. 
A vast array of studies has already shown that variability is the hallmark of language 
behaviour across different discourse genres and levels of performativity, as well as across 
individuals and communication settings (Bastiaanse, 1995; Nespoulous, 2000; Kolk, 2007, 
among others). As demonstrated by Sahraoui and Nespoulous (2012)’s study focusing on 
agrammatic discourse production, PWA may exhibit different patterns of impaired and 
preserved abilities for the same linguistic variable, depending notably on how discourse is 
adapted and managed under communication settings or discourse types. The variability 
may be influenced by task instructions, as supported by the adaptation theory framework 
(Hofstede & Kolk, 1994; Kolk, 2006), the anticipated discourse format (e.g., monologue 
versus conversation settings, structured vs. unstructured spoken discourse, see Leaman & 
Edmonds, 2021a, 2023), or the type of elicitation task employed (e.g., picture description 
versus storytelling, which can yield varying morphosyntactic accuracy depending on 
determiner or auxiliary cues, see Schnur & Wang’s, 2024).

A key issue in discourse analysis for diagnosis and therapy is that it requires the use of 
qualitative discourse-related metrics, based on theory-driven constructs derived from 
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linguistic and psycholinguistic concepts and categories. That is to say, language (and 
processing) is a naturalistic and complex manifestation of communicative behaviour 
which needs to be transformed into clinically relevant, measurable units. One major 
difficulty is that discourse assessment protocols must ensure that these metrics are, 
first, theoretically relevant, and second, sensitive, reliable, and clinically effective.

The validity of any discourse-related measure is deeply anchored in corpus linguistics 
methods, discourse analysis theory, and psycholinguistic models. The validity standards of 
discourse measures, therefore, depend on their multi-level, multi-component, and cross- 
linguistic adequacy.

Thus, content, construct, and structural validity become particularly challenging 
when dealing with discourse production, as it reflects different and interrelated 
processes subject to variability. Indeed, construct validity for optimal cross- 
linguistic discourse measures requires a threefold adequacy: first, structural validity 
across linguistic levels (micro or macro); second, the dimension reflected (produc
tivity, information content, or morphosyntactic complexity); and third, the extent to 
which the measure achieves cross-linguistic equivalence.

Therefore, a key challenge is to develop a comprehensive discourse COS that captures 
the most clinically relevant components for aphasia assessment, encompassing both 
micro- and macro-linguistic levels of discourse, while accounting for the integrative 
processing demands of managing language impairments concerning individual, task, 
and typological variability.

Ensuring the interpretability and clinical applicability of discourse measures across levels 
of analysis, by COSMIN standards, is thus essential.8 For a discourse COS of measures to 
attain cross-linguistic validity, the micro-linguistic level, comprising phonological, morpho
logical, semantic, and syntactic structures, must be prioritized and reinforced. This is 
particularly important because these elements are more sensitive to typological variation 
than macro-level information content and contextual meaning structures.

Consequently, the integration of a multi-dimensional assessment method means con
sidering the complex nature of discursive abilities in aphasia. To ensure that the assess
ment method remains comprehensive yet feasible, crucial points need to be discussed in 
depth and further: Which set of discourse measures best reflects the multi-dimensional 
nature of impaired and preserved abilities in PWA’s discourse production, and how can 
they differentiate affected from preserved linguistic levels or components? In terms of 
redundancy, which measures should be excluded from a discourse COS of measures 
because they reflect overlapping constructs?

Challenges for identifying and selecting reliable and valid cross-linguistic 
discourse outcome measures

Cross-linguistic relevance of frequently used measures in aphasia research

Historically, selecting relevant measures showing cross-linguistic validity has not neces
sarily been at the forefront of aphasia clinical research. It is now necessary to address the 
question of the validity of discourse measures from a cross-linguistic perspective to guide 
the choice of theoretically sound metrics. The COSMIN standards defining the taxonomy 
and measurement properties of health-related patient-reported outcomes (Mokkink et al.,  
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2010) include cross-cultural validity, when dealing, for example, with cross-cultural adap
tation of test stimuli or questionnaires. While COSMIN emphasizes adaptation and trans
lation, it is important to specify that our focus here is more specifically on cross-linguistic 
validation of the discourse measures themselves.

For example, the BAT has proposed the “principle of equivalence” when applying 
cross-linguistic discourse measures for assessment (upon the multilingual intuition of 
the analyst). However, the construct of cross-linguistic equivalence has not yet been 
subject to any cross-linguistic psychometric validation using production-based analyses, 
whether in the BAT or any other comparative framework. We propose that the cross- 
linguistic validity of a discourse measure should be evidenced through production-based 
analysis. Thus, calid construct selection must align with both general psychometric 
standards and cross-linguistic equivalence, and special attention must be given to mor
phosyntax at the micro-linguistic level, where cross-linguistic variability presents the 
greatest challenge.

Other recent contributions illustrate the challenges in identifying and selecting psy
chometrically sound discourse outcome measures in other less-documented languages, 
such as Alyahya’s (2024) study for Arabic (including three discourse tasks: picture descrip
tion, picture storytelling and procedural); or Boucher et al. (2022) study for French- 
Canadian including the picnic scene from the Western Aphasia Battery-Revised (Kertesz,  
2006), see in Appendix B the set of measures retained in both studies).

Productivity and fluency measures

Fluency remains a contentious construct in aphasia research. Gordon (1998) highlighted 
the difficulties in reaching agreement between clinicians on the concept of fluency and 
the associated indicators for its clinical assessment based on different BDAE subtests, 
including the discourse task (Cookie Theft). Such inconsistencies stem from the multi- 
dimensional nature of the concept of fluency, variably assessed by clinicians through 
phonemic, lexical, and morphosyntactic accuracy, or speech timing and effort (speech 
rate, dysfluencies shown by pausing, hesitations, and self-corrections).

In a recent study, Gordon and Clough (2024) showed that clinicians’ perception of 
fluency correlated most strongly with objective measures of speech rate and utterance 
length. Interestingly, these findings are consistent with a scoping review (2012–2022) by 
Cordella et al. (2024) that examined quantitative methods used to characterise connected 
speech fluency in aphasia research focusing on post-stroke aphasia (PSA) and primary 
progressive aphasia (PPA). Despite a wide variety of different fluency measures reported 
in the 45 included studies (85% of which were English-based), resulting in 209 different 
quantitative speech and language features, the results show a consensus on the most 
commonly used key measures: speech rate and total word count across aetiologies, 
together with MLU in PSA studies.

These findings provide preliminary guidance for clinicians and researchers seeking to 
incorporate quantitative indicators of fluency into the assessment process, facilitating 
more accurate and standardised assessments. Although focused on English, productivity 
measures like speech rate and MLU, which is a measure at the interface of productivity 
and morphosyntactic complexity, remain promising candidates for a cross-linguistic 
discourse COS and should therefore be retained. Besides, lexical diversity indices such 
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as TTR or textual lexical diversity (TLD) are also widely used in discourse analysis 
(MacCarthy, 2005; McCarthy & Jarvis, 2010) and validated for narrative aphasia assess
ments (Cunningham & Haley, 2020; Fergadiotis et al., 2013).

Content information and lexical measures

Pritchard et al. (2017) scoping review showed that among discourse information mea
sures, and despite heterogeneity from discourse data types, scoring methods, and statis
tical analysis, main concepts and single word information measures scored as Content 
Information Units, CIUs) are among the most valid and reliable. CIUs scored at the macro- 
linguistic level (isolated and connected propositions) or micro-linguistic level (lexical 
content), should thus be prioritized as potential candidates for a CLD-COS, in line with 
widely used methods outlined in a large number of studies focusing on this domain of 
measures (Capilouto et al. 2005; Fergadiotis & Wright 2011; Gordon 2008; Hameister & 
Nickels 2018; Kurland et al. 2023; Leaman & Edmonds 2021a; Leaman & Edmonds, 2021b; 
Nicholas & Brookshire 1993; Nicholas & Brookshire, 1995; Richardson & Dalton 2016, 
Richardson & Dalton 2020; Richardson et al. 2021; S. G. Dalton & Richardson 2015; 
Wright et al. 2010; Wright & Capilouto 2012).

Morphosyntactic complexity measures challenging cross-linguistic assessment

As was discussed previously in this article, cross-linguistic variability complicates the use 
of universal morphosyntactic measures, in particular at the micro-linguistic level. Overall 
interpretation of cross-linguistic data is challenging because morphosyntactic categories 
and processes are sensitive to typological variability. To date, there has been no con
sensus on the most effective cross-linguistic indicators. Yet, measures such as morpho
syntactic accuracy (grammaticality), clause complexity (subclausal, clausal, multiclausal), 
and open- versus closed-class word ratios remain frequent in most studies. Moreover, fine- 
grained morphosyntactic complexity measures are particularly developed in the QPA 
protocol to capture in-depth morphosyntactic reductions (such as verb inflection index, 
auxiliary score, determiner or pronoun ratios, sentence elaboration index, Saffran et al.,  
1989; see Appendix A). Thus, a paramount challenge is to identify which micro- and 
macro-morphosyntactic measures are relevant across the board, and to define how 
accurately they reflect differential performance beyond typological variations of structu
rally diverse languages.

What do we expect from cross-linguistic discourse outcome measures?

Reliability standards

A substantial number of discourse measures have demonstrated good psychometric 
quality in numerous studies, particularly in English. Inter-rater and intra-rater coding 
reliability of the Cookie Theft discourse procedure was investigated by Powell (2006) 
using the protocol-related decision tree to guide and standardise utterance segmentation 
and coding, and utterance complexity (empty, subclausal, clausal, multiclausal). Powell 
found that overall scoring accuracy was low and recommended that coding systems 
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should systematically report scoring reliability by comparing examiners with different 
clinical experience levels, and include procedures provided to assessors with varying 
levels of expertise in speech and language therapy. These findings reflect the need to 
train SLT using standardised scoring systems, as also confirmed by Cruice et al. (2020) 
survey of discourse assessment and intervention in the UK. They also showed that while 
SLT are highly concerned with speech analysis, factors such as limited time, expertise, 
resources, and training hinder the effective use of speech analysis tools. Moreover, this 
study calls for the development and validation of a standardised discourse scoring and 
analysis protocol for implementation in routine clinical practice. This is of particular 
significance for all measures, including the calculation of the MLU.

Following the methods from Marini et al. (2011), Nicholas and Brookshire (1993), and 
Saffran et al. (1989), Alyahya (2024), focusing on Arabic language) revealed variability in 
the construct validity and reliability depending on discourse stimuli and the tested group. 
In particular, inter-rater reliability was not fully satisfactory for all discourse stimuli (TTR 
and proportion of nouns), and it varied across groups (for TTR and MLU). Notably, MLU 
demonstrated poor inter-rater reliability across all discourse stimuli within the neuroty
pical control group, but exhibited greater consistency within the aphasia groups. While 
MLU is widely used in research and clinical assessment as a reliable indicator of syntactic 
complexity in the connected speech of NBD speakers or PWA, Alyahya (2024) excluded it 
in favour of complete sentence measures because it was not sufficiently reliable. By 
contrast, Boucher et al.‘s (2022) study focusing on French and using CLAN computations 
and coding instructions from Colin et al. (2016) demonstrated high inter-rater reliability 
for transcription and scoring, including for MLU.

These inconsistencies between studies from different languages highlight divergent 
approaches to assessing reliability. Rejecting measures like MLU based on inter-rater 
variability across tasks, as in Alyahya (2024) study, is questionable, as it neglects that 
such variability often reflects adaptive strategies, particularly in non-fluent aphasia, where 
morphosyntactic ellipsis is reflected by variability of MLU across tasks (Kolk, 2001, 2006). 
Measures influenced by discourse task type may capture important variations in produc
tivity and complexity, as seen in differences between semi-spontaneous, narrative, and 
descriptive tasks with regard to MLU and other morphosyntactic measures (Sahraoui & 
Nespoulous, 2012).

Another key issue is the formalization of annotation procedures. Transcription, seg
mentation, and token-counting instructions are often insufficiently detailed, compromis
ing reliability. Therefore, Stark et al. (2021) recommend comprehensive reporting of 
discourse scoring and segmentation methods. As suggested in Alyahya’s (2024), discre
pancies in utterance segmentation may have undermined some measures, even though 
protocols like the QPA have demonstrated strong reliability (Rochon et al., 2000; Saffran 
et al., 1989).

Selected discourse measures from different languages are not consistent, as shown 
when comparing which discourse measures have been selected in protocols dedicated to 
Arabic (Alyahya, 2024) and French (Boucher et al., 2022). Notably, in both sets of discourse 
measures reported (see Appendix B), essential variables such as verb tense and inflec
tional morphology are not addressed at all. Despite previous evidence indicating that 
verb inflection is a crucial feature in assessing PWAs’ abilities across languages, this 
domain of discourse construct is missing in the reference data of both languages.
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Treatment and goals-related reliability for evidence-based practice

To improve Evidence-Based Practice (EBP) by selecting relevant discourse outcome mea
sures for intervention, Boyle (2020) recommends focusing on the relation of discourse 
measures to client intentions, the therapy and work settings, therapy goals (quality of life), 
and their psychometric properties. A set of questions is therefore proposed to clinicians to 
help them decide which discourse outcome measure should be relevant as a baseline 
variable, ensuring that fluctuations in scores effectively reflect micro- and macro- 
structural changes induced by treatment. By answering these targeted questions, clin
icians have to match a given outcome measure to what is expected in the treatment, and 
specifically identify which aspect of discourse is expected to be improved (micro-structure 
and/or macro-structure, discourse genre), and its related psychometric properties, such as 
intra- and inter-rater reliability of at least 0.709; test-retest reliability of at least 0.90; report 
of the standard error of measurement (SEM); report of minimal detectable change value 
(MDC) and effect size.

A key EBP systematic review was conducted by Dipper, Marshall, Boyle, Botting, et al. 
(2021), compiling an inventory of discourse treatment design quality, including the 
intervention reports, the range, type, and content of outcome measures used, and the 
treatment efficacy from evidence-based practice. Considering 514 different outcome 
measures reported across 25 studies, they found that words-in-discourse measures such 
as CIUs, content words, nouns, verbs, and adjectives are the most commonly used when 
evaluating discourse treatment efficacy. Moreover, two main conclusions regarding dis
course measurement emerged from their review. First, they noted that words-in-discourse 
measures are numerous and highly heterogeneous. Second, they emphasised the need to 
identify further outcome measures at both the micro-structure and macro-structure 
levels. They concluded that word production extracted from discourse should be con
sidered a salient core outcome measure. Finally, although the survey did not specifically 
address the cross-linguistic applicability of scoring methods, the proposed general guide
lines can be used as a baseline, susceptible to being adapted, to improve clinical assess
ment and meet clinical needs effectively in a cross-linguistic perspective.

Besides, assessing discourse production in multilingual speakers in their different 
languages presents a significant challenge, particularly when considering the complex 
performance patterns of multilingual PWA and the heterogeneous outcome measures 
reported across studies (see Goral et al., 2023 for a review). Moreover, both single and 
multiple case studies illustrate the use of discourse-level and typologically motivated 
compensatory strategies in multilingual PWA (Penn & Beecham, 1992; Penn et al., 2001). 
Potential cross-linguistic generalization associated with therapeutic interventions is there
fore evidenced through pre- and post-treatment assessments, highlighting the need for 
CLD-COS, which should provide standardized metrics for multilingual discourse assess
ment to inform both research and clinical practice.

Concerning CIU metrics, Conner et al. (2018) examined discourse across eight lan
guages in multilingual PWA. Their findings indicate that language proficiency, beyond 
typological differences, significantly modulates the efficiency of language production in 
treated versus untreated languages, with generalization to non-treated languages. 
Interestingly, greater generalization was observed in higher-proficiency languages and, 
counterintuitively, in typologically more dissimilar languages. Moreover, lower proficiency 

18 H. SAHRAOUI ET AL.



languages were associated with more frequent code-mixing. Nevertheless, the results are 
nuanced given the absence of consensus regarding optimal outcome measures for 
evaluating treatment efficacy across languages, which complicates interpretation.

Current cross-linguistic approaches for EBP often rely on a limited scope of analysis, 
such as CIU counts or code-switching frequency, with notable concerns regarding inter- 
rater reliability and the reduction of discourse analysis to a single component. These 
methodological constraints necessitate more refined and multilingual-compatible mea
sures for more nuanced and comprehensive assessments of discourse phenomena reflect
ing recovery in multilingual PWA.

Implications and future directions

Discourse assessment across languages must be theoretically grounded and clinically 
applicable. Ideally, it should involve a limited yet comprehensive set of measures covering 
various discourse levels. This position paper advocates for the development of a cross- 
linguistic discourse core outcome set (CLD-COS), composed of production-based mea
sures ensuring reliability and validity across different languages while accounting for both 
qualitative and quantitative variability.

Such a CLD-COS aims to provide multi-level discourse assessment, incorporating 
indices of verbal productivity, information content, and grammatical complexity. To 
support this, future research should review normative data across languages and initiate 
new corpus-based studies that meet standards of validity, reliability, and clinical sensitiv
ity. Development of the CLD-COS also requires addressing cross-linguistic variability and 
ensuring that standardised measures are both cross-linguistically equivalent and clinically 
applicable to different targeted therapeutic goals. Such a framework should allow flexible 
discourse scoring and be adaptable within or across languages. A robust CLD-COS would 
therefore enhance the diagnosis, monitoring, and treatment of aphasia, improving out
comes for monolingual and multilingual individuals alike.

The interpretability of a CLD-COS of measures: usage-based and psycholinguistic 
adequacies

As highlighted by COSMIN, interpretability is critical for any measurement instrument. 
A key requirement of a valid CLD-COS is the interpretability of cross-linguistic descriptions 
concerning hypothesis validation about impaired and strategic discourse use, especially 
those grounded in recent research developments in functional discourse grammar the
ories applied to discourse produced by PWA. In this vein, it is first useful to rely on the 
“circularity effect” that intrinsically links theoretical assumptions and linguistic annota
tions (Consten & Loll, 2012). In this respect, theoretical assumptions and psycholinguistic 
interpretations are derived from annotated linguistic phenomena (because they are 
meant to reflect psycholinguistic discourse processing), reinforcing the need for valid 
and interpretable measures for PWA discourse-based assessment. Consten and Loll (2012, 
p. 711) also assume that “general functional categories are less canonized than structural 
ones”. This assumption aligns with the fundamental principles of functional linguistic 
theories (Dik, 1997; Halliday, 1985). They postulate meaning, pragmatic, and cognitive 
adequacies in support of linguistic phenomena description and their variability when 
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applied in particular to the study of discourse with aphasia (Sahraoui, 2015). In line with 
the functional theory, recent usage-based approaches challenge conventional morpho
syntactic analyses and underscore the impact of typological specificities by reconsidering 
pre-conceived structures that have been canonized for analysis. In this way, discourse 
analysis transcends traditional grammatical categories (e.g., open versus closed class 
words). In light of this, the usage-based approach challenges the classical dichotomy 
between open and closed class words by analysing morphosyntactic components accord
ing to their discursive (primary vs. secondary) and their related cognitive status (Boye & 
Harder, 2012; Martínez-Ferreiro et al., 2020; and for an extensive review focusing on 
agrammatism, see; Boye et al., 2023). In support of this general theory of typical and 
atypical language use, cross-linguistic data from Danish and French (Boye et al., 2015; 
Nielsen et al., 2019), Dutch (Boye & Bastiaanse, 2018), Spanish (Martínez-Ferreiro et al.,  
2019), Western Greenlandic (Nedergaard et al., 2020) and Tagalog (Gerona et al., 2022; Thy 
et al., 2024) entail the prediction that elements with discursively secondary status will be 
affected differently across populations (persons with non-fluent aphasia incurring 
a higher number of errors), and across languages (a given morphosyntactic component 
may be lexical or discursively primary in one language, and grammatical or discursively 
secondary in another language, yielding to differential error patterns).

Besides, interpretability and psycholinguistic adequacy of measures should also 
rely on a theoretical framework for multi-level intervention in treating and assessing 
discourse macro-structure, as previously outlined by Sherratt (2007), or more recently 
by the Linguistic Underpinnings of Narrative in Aphasia (LUNA10) framework proposed 
by Dipper, Marshall, Boyle, Hersh, et al. (2021) and Dipper et al. (2024). The LUNA 
framework provides better content and construct validity in relation to discourse and 
psycholinguistic models. Combined with the LUNA framework, usage-based and 
functional linguistic approaches offer powerful conceptual tools for describing and 
interpreting discourse phenomena in aphasia, yielding nuanced cross-linguistic 
insights into impaired and preserved communicative abilities. Paying close attention 
to LUNA and usage-based developments in aphasia research will undoubtedly ben
efit clinicians’ practice-based evidence from communication goal-related interven
tion, enhancing the identification of relevant discourse outcome measures within 
and across languages.

The implementation of a CLD-COS of measures in relation to communication OMIs

Wallace et al. (2017) further stress the necessity of considering perspectives from PWA and 
their families in identifying relevant communicative OMIs. This is especially relevant in 
multilingual/multicultural contexts, where communication needs may involve different 
languages, code-mixing or code-switching practices, and language-specific therapy goals, 
which are a relevant aspect of discourse and conversation management, or the will
ingness to set speech-therapy directions in different languages.

As forcefully argued by Dietz and Boyle (2018b), p. 488, quoting Wallace et al. (2018) 
statement), “efforts [have to be] directed at standardizing and validating discourse out
come measures (. . .)”. They also add that “reference data/norms from NBD speakers, 
mono- and multilinguals (example, large databases) for each discourse measure are 
needed”. These statements align with our call for continued efforts to identify discourse 
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outcome measures within and across languages, and to delineate their psychometric 
properties, including normative dataset development. Moreover, the international con
sensus study reported by Wallace et al. (2023) (Research Outcome Measurement in Aphasia, 
ROMA-2) sought to establish consensus on outcome measures for assessing functional 
aspects of communication, incorporating criteria of psychometric quality, clinical rele
vance, feasibility, and cross-cultural adaptability. Key constructs included language, emo
tional well-being, communication, patient-reported satisfaction, treatment impact, and 
quality of life. However, standardized discourse outcome measures, despite their rele
vance for language and communication, were excluded due to feasibility and standardi
zation challenges. From a preliminary review of relevant publications in the field of 
communication assessment of PWA, ROMA-2 identified 20 communication measures 
instruments. Two of them were sets of outcome measures reflecting macro-linguistic 
discourse analysis: the Amsterdam-Nijmegen Everyday Language Test (ANELT, Ruiter et al.,  
2011, 2022), and a generic category named the “Discourse analysis” which is not a tool, 
but a series of isolated measures regardless of any protocol (e.g., Story Grammar measures; 
Utterance/propositional level information measures; Correct Information Units)” (Wallace 
et al., 2023, p. 1023). The ANELT and the “Discourse analysis” measures were excluded 
because they did not meet the criterion for face validity against the definition of situated 
languages, being disconnected from authentic communicative contexts, and considered 
as non-interactive, non-multimodal, and not relying on common ground.

Nonetheless, connected discourse remains central to aphasia assessment. A key find
ing of ROMA-2, essential for discourse assessment, is the emphasis on cross-cultural 
adaptability for OMIs (largest consensus with 74%), affirming the relevance of cross- 
linguistic applicability.

Wallace et al. (2018) define a Core Outcome Set (COS) as the minimum set of standar
dized outcomes and measures for clinical trials. Its development involves two phases: first, 
identifying key outcomes through stakeholder consensus (e.g., patients, clinicians, 
researchers), then selecting measures and tools for these outcomes via a relevant con
sensus process made possible by international and interdisciplinary collaboration initia
tives (Brady et al., 2014). As discussed previously, discourse outcome measures are helpful 
to assess treatment effects on language and communication. However, due to their lack of 
standardization and feasibility challenges in aphasia trials, discourse outcome measures 
were excluded from the first Research Outcome Measurement in Aphasia (ROMA) COS 
iteration (Wallace et al., 2017), despite their clear relevance for evaluating aphasia treat
ment outcomes comprehensively,11 and despite encouraging recent results from Dipper 
et al. (2024), assessing LUNA feasibility in terms of participant recruitment and ongoing 
involvement, compliance, data completeness, and treatment fidelity.

Nevertheless, to ensure consistent and meaningful assessment of communicative 
outcomes following treatment using discourse outcome measures, Wallace et al. (2023) 
advocate for standardizing and validating discourse measures and tools for future inclu
sion as updates to the existing ROMA-COS iteration.

Conclusion

As a starting point for defining core and cross-linguistic outcome discourse measures, the 
present reflection underscores key aspects of the linguistic, typological, and 
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psycholinguistic constructs underlying discourse analysis. Recommendations for a cross- 
linguistic discourse core outcome set of measures (CLD-COS) should be grounded in 
comprehensive, theoretically informed, and evidence-based methodological characteri
zations, particularly concerning reliability and construct validity.

Although some measures may be directly transferable from one language to another, 
morphosyntactic complexity requires cautious treatment, as language-specific features 
significantly impact micro-linguistic levels in aphasia. Consequently, guidelines should 
include a detailed list of core discourse outcome measures, covering micro- and macro- 
linguistic discourse levels, within and across languages, incorporating the “equivalence 
principle”. Given the ample typological variability that distinguishes natural languages, 
identifying consistent cross-linguistic features that align specific linguistic impairment 
patterns with behavioural profiles remains a significant challenge.

Additionally, future practice surveys should also adopt a cross-linguistic lens, recogniz
ing the clinical implications for assessing multilingual PWA. For instance, a practice survey 
dealing with discourse outcome measures should systematically include targeted ques
tions about the potential cross-linguistic validity of core metrics and solicit input from 
researchers and clinicians on the challenges and needs involved in assessing discourse 
production in multiple languages. Another central issue, as highlighted in recent research, 
is the selection of a limited number of measures deemed most effective in capturing the 
nature and severity of language deficits, which are often multi-faceted and may vary 
across linguistic levels in PWA.

Moreover, a central challenge lies in designing an open, flexible annotation method 
for discourse analysis that accommodates language-specific phenomena without con
straining interpretive variability. To ensure reliability and validity in both diagnostic 
and therapeutic applications across languages, it is critical to establish standardized 
procedures for scoring and evaluating the psychometric properties of discourse abil
ities, enhance comparability, and ultimately improve clinical interventions, in connec
tion with existing communication and quality of life OMIs. Building on this perspective, 
a D-COS and CLD-COS should be developed in alignment with ROMA initiatives, 
incorporating both structured instruments (such as protocols) and independent dis
course measures. One of the main concerns, of course, in this case, will be the 
anchoring to specific theoretical frameworks rather than merely on individual mea
sures. As Armstrong and Hersh (2024, p. 362) emphasize: “The consensus approach to 
outcome measures (e.g., as proposed by Dietz & Boyle, 2018b) may be best served 
through a focus on which theoretical approaches to use (see overview by Linnik et al.,  
2016) rather than which individual ‘measures’ to employ – something for future 
discussion!”. To contribute to this crucial in-ground discussion connected to cross- 
linguistic issues to analyse discourse from monolingual or multilingual PWA, and to 
develop assessment methods, recent advances driven by a usage-based framework are 
proving useful towards more comparative, theoretically anchored, and empirically 
supported approaches. This orientation is expected to contribute meaningfully to 
the selection of core outcome measures for a CLD-COS. Finally, it is increasingly 
apparent that a theoretical shift may be required – one that embraces more flexible 
and transversal functional categories, particularly at the micro-linguistic level of dis
course and its morphosyntactic components, to ensure compatibility with the objec
tives of a multi-level and comprehensive CLD-COS.
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Notes

1. COSMIN methodology outlines a four-step process. First, conceptual considerations must be 
thoroughly examined. Second, existing instruments should be identified through systematic 
reviews or literature searches. Third, the quality of measures must be evaluated based on 
their measurement properties and feasibility, following consensus on taxonomy, terminol
ogy, and definitions established by Mokkink et al. (2010, see also: https://www.cosmin.nl/ 
tools/cosmin-taxonomy-measurement-properties/). Finally, general recommendations for 
selecting the most appropriate cross-linguistic discourse measures for a CLD-COS should 
be formulated.

2. Notice, however, that this hypothesis has been contested by Bastiaanse et al. (2011), who 
argue that verb processing deficits are more a matter of function than of morphological 
paradigm complexity.

3. The items concerning cross-linguistic discourse post-test scoring are numbered 514–539 in 
the BAT manual.

4. AphasiaBank (https://www.talkbank.org/) is part of the Common Language Resources and 
Technology Infrastructure consortium (CLARIN, 2019, https://www.clarin.eu/).

5. The MSSG yields six quantified variables: main concept composite, sequencing, main con
cept + sequencing, essential story grammar components, total episodic components, and 
episodic complexity.

6. Stability of discourse measures used or tested in research is also demonstrated by the 
accuracy of research findings reporting, following recommendations such as best practice 
guidelines for reporting information about a study design and method (e.g., about partici
pants, sample collection conditions and tasks, discourse coding, rater agreement, analyses 
and annotations, as suggested by Stark et al., 2022).

7. Frost et al. (2007) and Mokkink et al. (2010) pointed out considerations for evaluating and 
reporting reliability and validity of patient-reported outcome measures. Reliability refers to 
the extent to which a measure yields the same number or score each time it is administered 
(when the construct to be measured has not changed), for the same patient (internal 
consistency), over time (test-retest reliability), and for the same or different investigator or 
annotator (intra-rater, inter-rater agreement). Validity refers to the extent to which a measure 
accurately reflects what it was designed to reflect, rather than something else: the measure is 
supposed to be defined by one construct and not overlap with other distinct concepts. 
Subtypes of validity are content, construct, and criterion validity.

8. According to the COSMIN standards (Mokkink, 2010, see also: https://www.cosmin.nl/tools/ 
cosmin-taxonomy-measurement-properties/), the construct validity of a measure is satisfac
tory if it shows significant differences between NBD speakers and PWA with p < 0.001/p <  
0.01, for structural validity and hypothesis testing. All discourse measures in different lan
guages should therefore meet this standard.

9. Regarding the intra-rater reliability reflecting the stability criteria, Pritchard et al. 
(2018) recommend, for English, an intraclass correlation coefficient (ICC) higher than 
0.80.

10. LUNA identifies four skills and construct components, each associated with specific measures. 
The first component is pragmatic, assessed using global informativeness measures. 
The second component is macro-structure and planning, assessed using story grammar 
measures to evaluate macro-structural coherence, topic-gist coherence, and informativeness. 
The third component is propositional, assessed using complete sentences or utterance- 
related measures to evaluate local coherence, cohesion, informativeness, and semantic- 
conceptual content. The fourth component is linguistic, focusing on cohesion, informative
ness, syntax, lexical-semantic content, and lexical forms using CIUs. Moreover, its use for 
multi-level treatment, with special focus on everyday life spoken discourse, is based on 
personal narratives chosen by PWA, and integrates familiar treatments such as the 
Semantic Feature Analysis.
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11. Within the ROMA project, tools such as the Western Aphasia Battery-Revised (WAB-R; 74% 
consensus), the General Health Questionnaire-12 (GHQ-12; 83%), and the Stroke and Aphasia 
Quality of Life Scale (SAQOL-39; 96%) are recommended as functional, quality-of-life, and 
communication COS tools for aphasia trials.
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Appendix B Set of discourse measures retained in norm referenced 
protocols for discourse assessment in Arabic and French-Canadian, related 
to discourse domains (productivity, information content and grammatical 
complexity)

3 types of speech and discourse 
variables and their subtypes (536 
discourse measures listed, from 
Bryant et al., 2016, pp. 517-518)

Norm referenced protocol for Arabic 
(Arabic Discourse Assessment Tool - 
ADAT, Alyahya, 2024) 
-3 tasks: Picture description, 
Storytelling, Procedural discourse 
-Using original coding and linguistic 
analysis

Norm referenced protocol for French- 
Canadian 
(Boucher et al., 2022) 
-1 task: WAB-Picnic Scene 
-Using CLAN program analyses 
(MacWhinney, 2000)

Verbal 
productivity

Sample length -Token counts 
-Sample duration in seconds

-Total number of words 
-Sample duration

Lexical diversity -Type-token ratio (TTR) 
-Number of different words (NDW)

-Lexical diversity (VOC-D measure)

Speech fluency -Speech rate (words per minute) -Speech rate (words per minute)
Word finding 
behaviours

-Speech errors (repetitions, self- 
corrections, and word errors)

Information 
content

Efficiency -Communication efficiency: 
.ICUs/duration (mean number of ICU 
conveyed per second) 
.ICUs/token (number of ICUs divided by 
total number of words) 
.ICUs/utterance (mean number of ICUs 
produced per utterance)

Lexical -Correct information units (CIU)
Semantic/ 
conceptual

-Lexical information units (LIU)

Schema related
Cohesion

Grammatical 
complexity

Morphological -Number of morphemes
Word classes -Proportion of nouns and verbs 

-Proportion of open and closed word 
classes

-Lexical selection (open-to-closed class 
ratio and noun-to-verb ratio)

Syntactic -Mean length of utterance (MLU) 
-Number of complete sentences

-Mean length of utterance (MLU) 
-Syntactic complexity (verbs/utterance)
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