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Abstract 

Discourse analysis is essential for aphasia assessment and treatment monitoring, but 

transcription-based methods are often too time-intensive for clinical use. 

Transcription-less approaches, including Main Concept Analysis (MCA), Thematic Units 

(TU), and coherence/reference (CoRe), offer practical alternatives, yet their 

psychometric properties remain underexplored. Guided by the Linguistic 

Underpinnings of Narrative in Aphasia framework, this study evaluated the reliability 

and construct validity of these measures in Laurentian French. Twenty-three French-

speaking adults with chronic post-stroke aphasia completed five monologic discourse 

tasks across two sessions (mean interval = 11.7 days). Transcription-less measures 

were scored directly from audio recordings, and thirteen linguistic variables, including 

correct information units and moving average type–token ratio, were extracted from 

transcripts. Intra- and inter-rater reliabilities were assessed using intraclass 

correlation coefficients; test–retest reliability was examined using intraclass 

correlation coefficients, Spearman correlations, and Wilcoxon signed-rank tests. 

Construct validity was evaluated through correlations between transcription-less and 

linguistic (transcript-based) measures. Intra- and inter-rater reliability were good to 

excellent for most transcription-less measures. Test–retest reliability varied by task 

and measure, with CoRe showing consistently high stability across conditions. Six 

linguistic variables demonstrated excellent test–retest reliability. CoRe scores were 
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 2 

strongly associated with MC scores across tasks, and transcription-less measures 

correlated with information content across all tasks. MCA procedures were also 

adapted for three tasks in Laurentian French. This study provides the first 

psychometric validation of transcription-less discourse measures in Laurentian French 

aphasia, supporting their use as reliable, feasible, and ecologically valid tools for 

clinical and research discourse assessment. 

Keywords: aphasia, discourse, transcription-less measures, test–retest reliability 
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Highlights 

• Psychometric evidence supports discourse assessment in Laurentian French 

people with aphasia  

• Transcription-less discourse measures are reliable and clinically feasible 

• Coherence and reference ratings are particularly robust measures across tasks  

• Culturally adapted discourse tools enable efficient tracking of discourse 

change 
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1 Introduction 

Discourse, the use of language beyond the sentence level, is central to everyday 

communication (Armstrong, 2000). In aphasia, discourse analysis is critical for 

assessment and monitoring recovery across stages (Stark et al., 2021), because it 

captures real-world communication better than many standardized tests (Prins & 

Bastiaanse, 2004) and aligns with priorities expressed by people with aphasia (PWA) 

(Wallace et al., 2017). However, discourse research and clinical uptake remain 

constrained by limited standardization in elicitation and analysis, challenges that 

become more salient in languages other than English (Stark et al., 2021). In response, 

the field has increasingly emphasized systematic, psychometrically supported 

discourse measures (e.g., Leaman & Edmonds, 2021; Stark et al., 2023), with growing 

contributions from underrepresented languages, including Arabic (Alyahya, 2025), 

Cantonese (Kong et al., 2025), Laurentian French (Brisebois, Brambati, Jutras, et al., 

2023), and Mandarin (Deng et al., 2024). This shift echoes recent calls to move toward 

cross-linguistically operable discourse outcomes, while addressing theoretical, 

methodological, and feasibility constraints that currently limit comparability across 

languages and sites (Sahraoui et al., 2025). 

1.1 Discourse assessment 

Discourse impairment is common in PWA and is a priority for assessment and 

treatment (Wallace et al., 2017). Because discourse measures index different 

communication skills, task and variable selection must be theoretically and clinically 

motivated (Boyle, 2020). Sampling across multiple discourse tasks (e.g., narratives, 

story retells, picture descriptions) improves representativeness of everyday language 

use (Brookshire & Nicholas, 1994a), yet many studies, including earlier work by our 

team (Brisebois et al., 2020, 2022), still rely on single-task protocols (Bryant et al., 

2016), which can obscure multidimensional discourse profiles (Sherratt & Bryan, 

2019). 
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Pooling discourse across tasks and/or sessions also improves measurement stability. 

Brookshire and Nicholas (1993) showed that variables such as words per minute and 

correct information units (CIUs) were more stable when combining samples across 

tasks, recommending ~300–400 words to balance reliability and feasibility in PWA. 

Subsequent work supports improved reliability when tasks are combined (Boyle, 

2014; Stark et al., 2023), although the optimal task combination remains unresolved 

(e.g., Brisebois, Brambati, Rochon, et al., 2023; Edmonds & Babb, 2011; Whitworth et 

al., 2015; Zhang et al., 2020). Importantly, discourse performance varies by task (Deng 

et al., 2024), with tasks differentially eliciting microstructural and pragmatic features 

(Alyahya et al., 2020). This variability is informative but creates barriers for routine 

clinical use, where time, resources, and scoring complexity limit implementation 

(Bryant et al., 2016; Dipper et al., 2020; Boyle, 2020). These constraints motivate 

practical scoring approaches that reduce burden without compromising psychometric 

quality, including transcription-less methods designed for scalable use across tasks 

and populations (Stark & Dalton, 2024). This study contributes to that effort. 

1.2 Advancing Discourse Assessment: Beyond Transcription 

Transcription-less approaches represent a promising development in discourse 

assessment by enabling real-time clinical use without the burden of post-session 

transcription. For example, Alyahya (2025) introduced Content Word Fluency (CWF) 

and Main Concept Analysis (MCA) as transcription-less measures in Arabic-speaking 

persons with aphasia (PWA), demonstrating excellent inter-rater reliability and strong 

criterion and discriminative validity. However, because this work relied on a single-

session design, test–retest reliability was not evaluated, leaving questions about 

temporal stability. More broadly, the clinical and theoretical value of transcription-

less measures depends on whether they are grounded in frameworks that capture the 

multilevel nature of discourse processing. 
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The Linguistic Underpinnings of Narratives in Aphasia (LUNA; Dipper et al., 2021a) 

framework was developed to address this complexity. LUNA conceptualizes discourse 

as a dynamic system comprising four interacting levels: pragmatic, macrostructural 

planning, propositional organization, and linguistic formulation. Crucially, these levels 

are interdependent: disruptions at one level, such as lexical retrieval difficulties, can 

cascade to higher-order processes, affecting propositional content and global 

coherence. This multilevel view is well supported empirically. Prior studies have 

shown that discourse coherence and informativeness reflect interactions between 

lexical, propositional, and macrostructural processes (Marini et al., 2011a; Wright & 

Capilouto, 2012; Andreetta & Marini, 2015; Linnik et al., 2022). 

Situating transcription-less measures within the LUNA framework clarifies both what 

these tools capture and how their outcomes should be interpreted. In the present 

study, we operationalized LUNA using three transcription-less discourse measures 

aligned with distinct yet interacting processing levels. Main Concept Analysis (MCA) 

evaluates the accuracy and completeness of essential content units, primarily 

indexing propositional organization while also engaging linguistic formulation 

(Richardson & Dalton, 2016). Thematic Units (TU) capture the production of task-

relevant themes and span macrostructural planning and propositional organization 

(Brisebois et al., 2020). Coherence/reference (CoRe), derived from the Quality of 

Discourse framework (Ulatowska et al., 2003), evaluates global connectedness and 

referential clarity, aligning most closely with macrostructural and pragmatic levels. 

Together, MCA, TU, and CoRe provide a layered yet clinically accessible approach to 

discourse assessment. Recent reviews have highlighted the need for further 

psychometric validation of transcription-less measures, particularly regarding 

reliability and theoretical grounding (Stark & Dalton, 2024). By embedding these 

measures within the LUNA framework, the present study aims to strengthen the 

conceptual foundation of transcription-less discourse assessment and support its 
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application in clinical and research contexts, particularly for French-speaking PWA. 

1.3 Test-retest reliability 

Evaluating test–retest reliability is a critical step in validating discourse measures, 

particularly transcription-less approaches intended for longitudinal research and 

clinical monitoring. Test–retest reliability reflects the stability of a measure over time; 

without it, observed changes in discourse performance may reflect measurement 

error rather than true change (Pritchard et al., 2018). 

Discourse production is inherently variable, and reliability estimates are influenced by 

aphasia severity, task demands, and sample characteristics (Stark et al., 2023). 

Accordingly, discourse measures should be evaluated across discourse genres and 

with attention to known sources of variability, including lexical access, cognitive load, 

and sample length. While transcript-based linguistic measures, especially lexical 

informativeness indices such as CIUs, have been extensively examined, transcription-

less discourse measures have received comparatively limited systematic evaluation. 

Pritchard et al. (2018) reported mixed test–retest reliability across discourse variables, 

with some measures (e.g., Predicate Argument Structure) showing good stability and 

others (e.g., Topic and Local Coherence) demonstrating greater variability. Stark et al. 

(2023) extended this work by examining microlinguistic discourse measures across 

five monologic tasks in persons with chronic aphasia. They identified hand-scored 

informativeness measures, including %CIUs and CIUs per minute, as the most stable 

variables (often ICC > .90), particularly for longer samples. However, reliability was 

task-dependent; for example, CIUs per minute showed moderate reliability for the 

Cinderella storytelling task but excellent reliability for the Cat Rescue task. In contrast, 

syntactic ratios generally yielded poor-to-moderate reliability, whereas measures 

such as MLU and propositional density performed better in shorter samples and in 

individuals with more severe aphasia. 
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In line with Boyle (2014), Stark et al. (2023) emphasized the importance of reporting 

minimal detectable change (MDC) alongside ICCs, noting that reliability cannot be 

assumed across tasks. They also observed higher ICCs in aphasia groups than in 

control samples, reflecting greater between-participant variability and underscoring 

that reliability indices capture both measurement consistency and sample 

heterogeneity. 

For transcription-less measures, test–retest reliability has been examined primarily for 

Main Concept Analysis (MCA). Across English-speaking persons with aphasia and 

controls (Boyle, 2014; Brookshire & Nicholas, 1994b), Cantonese-speaking populations 

(Kong, 2011; Kong et al., 2016), and Laurentian French-speaking controls (Brisebois, 

Brambati, Jutras, et al., 2023), several MCA codes, particularly Accurate and Complete 

(AC), Accurate and Incomplete (AI), and Absent (AB), have reached reliability 

thresholds recommended for research (r > .70; Fitzpatrick et al., 1998), with AC and AB 

sometimes exceeding clinical thresholds (r > .90; Kong, 2011). In contrast, codes 

reflecting inaccurate information have shown consistently poor reliability, likely due 

to their low frequency (Boyle, 2014). 

Thematic Units (TU) have demonstrated excellent inter-rater reliability (Brisebois et 

al., 2020, 2022), but their test–retest reliability in persons with aphasia remains 

underexplored. Although TU showed poor reliability in Laurentian French-speaking 

controls (Marcotte et al., 2024), evidence suggests that reliability may be higher in 

aphasia populations (Stark et al., 2023). Similarly, while the coherence and reference 

(CoRe) components showed strong inter-rater agreement in their original formulation 

(Ulatowska et al., 2003), neither their test–retest reliability nor their use in French-

speaking populations has previously been evaluated. 

Overall, existing work highlights the need for systematic evaluation of transcription-

less discourse measures across tasks, populations, and processing levels. Despite their 

clinical promise, the temporal stability of MCA, TU, and CoRe—particularly in French-
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speaking persons with aphasia and within a multilevel theoretical framework—

remains insufficiently documented. 

1.4 Aims  

The study had two primary aims: (1) to evaluate intra-rater, inter-rater, and test–retest 

reliability of three transcription-less discourse measures (MC, TU, and CoRe) in 

persons with aphasia (PWA) across five monologic discourse tasks; and (2) to examine 

their construct validity within the LUNA framework by testing expected relationships 

among these measures and with two established linguistic indicators: lexical diversity 

(moving average type–token ratio; MATTR) and lexical informativeness (correct 

information units; CIU). Secondary aims were to adapt the Main Concept Analysis 

(MCA) procedure for three Laurentian French discourse tasks, to estimate reliability for 

13 additional linguistic discourse variables across the same tasks, and to compute 

minimal detectable change at the 90% confidence level (MDC₉₀) for both transcription-

less and linguistic measures. 

2 Materials and Methods 

This project is part of a larger study and ethical approbation details appear on the title 

page. All the participants provided written informed consent. We report DESCRIBE 

Standards for Reporting Participant Characteristics in Aphasia Research (Wallace et 

al., 2023) and the best-practice guidelines for spoken discourse research in aphasia 

(Stark et al., 2022) in Supplemental Material 1.  

2.1 Participants 

Initial recruitment was performed between November 2023 and February 2025 in 

different regions of Quebec. Twenty-three participants with chronic aphasia were 

included: 12 females and 11 males; aged 42–84 years (M = 58.9, SD = 14.0) and 

education (M = 14.0, SD = 3.4). All participants performed the assessment twice, with 
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the interval between sessions ranging from seven to 26 days (M = 11.3, SD = 5.2). They 

were all right-handed and had sustained an ischemic stroke in the left hemisphere for 

at least 6 months prior to recruitment. No criteria concerning the initial aphasia 

severity were applied. No exclusion criteria were applied regarding the presence of 

motor speech disorders (e.g., dysarthria or apraxia of speech). All identified aphasia as 

the primary and most disruptive factor affecting their discourse abilities. The 

exclusion criteria were a history of major psychiatric disorders, learning disabilities, 

severe perceptual deficits (as identified by the on-call neurologist), left-handedness, 

and additional neurological diagnoses. This study employed a convenience sample, as 

recruitment timing is critical for participation. Only individuals who completed both 

the testing sessions were included in the final sample. Certified speech-language 

pathologists conducted the assessments. Severity scoring and aphasia type were 

based on the results obtained from the assessment tasks, clinical judgement, and 

overall rating on the Boston Diagnostic Aphasia Examination (BDAE) severity scale 

(Goodglass et al., 2001). All participants used Laurentian French daily as their primary 

language of communication. Seven were monolingual, eight were bilingual, and eight 

spoke more than two languages. This distribution reflects the linguistic diversity 

commonly observed in Quebec, where multilingualism, particularly among French-

dominant speakers, is prevalent. 

Participants’ data were collected and managed using the Research Electronic Data 

Capture (REDCap), an electronic data capture tool hosted at the research center 

(Harris et al., 2009, 2019). REDCap is a secure web-based software platform that 

supports data capture in research studies. The participants’ characteristics are shown 

in Table 1. 
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Table 1. Participants' characteristics 

Participant 
Age 

(years) 

Education 

(years) 
Sex 

Time post-

onset 

(months) 

Aphasia type 

Aphasia 

severity 

(BDAE scale) 

Naming 

(TDQ30 score) 

Repetition 

(BECLA score) 

Comprehension 

(MT86 score) 

1 61 11 M 71 Broca Moderate 8 15 33 

2 57 11 F 71 Wernicke Moderate 20 22 40 

3 69 11 M 82 Broca 
Moderate to 

severe 
7 18 38 

4 84 14 M 102 Conduction 
Mild to 

moderate 
23 20 41 

5 71 11 M 61 Anomic Mild 29 23   35 

6 64 12 M 67 
Transcortical 

sensorial 

Mild to 

moderate 
20 22 39 

7 48 14 F 29 Anomic Mild 29 25 47 
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Participant 
Age 

(years) 

Education 

(years) 
Sex 

Time post-

onset 

(months) 

Aphasia type 

Aphasia 

severity 

(BDAE scale) 

Naming 

(TDQ30 score) 

Repetition 

(BECLA score) 

Comprehension 

(MT86 score) 

8 54 14 F 8 Broca Mild 24 23 40 

9 51 11 M 105 Broca Moderate 21 23 35 

10 43 18 F 174 Broca 
Moderate to 

severe 
13 19 22 

11 69 11 M 40 Broca 
Moderate to 

severe 
7 22 24 

12 49 18 F 510 Anomic Minimal 29 24 45 

13 41 17 F 34 Anomic Mild 27 21 46 

14 63 16 F 24 Broca Moderate 24 21 42 

15 35 15 F 60 Anomic Mild 25 25 46 

16 75 13 F 156 Broca Moderate 16 20 46 
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Participant 
Age 

(years) 

Education 

(years) 
Sex 

Time post-

onset 

(months) 

Aphasia type 

Aphasia 

severity 

(BDAE scale) 

Naming 

(TDQ30 score) 

Repetition 

(BECLA score) 

Comprehension 

(MT86 score) 

17 53 9 M 13 
Transcortical 

mixed 

Moderate to 

severe 
0 20 31 

18 79 23 F 120 Broca Moderate 14 23 51 

19 70 10 F 361 Broca Moderate 20 18 49 

20 66 16 F 131 Anomic Mild 28 25 51 

21 44 14 M 39 Broca 
Moderate to 

severe 
23 25 51 

22 59 17 M 60 Conduction Moderate 22 20 47 

23 39 11 M 36 Anomic Mild 22 23 49 

Mean (SD) 58.4 (13.4) 13.8 (3.4)  102.3 (116.1)   19.6 (8.0) 21.6 (2.6) 41.2 (8.2) 
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Participant 
Age 

(years) 

Education 

(years) 
Sex 

Time post-

onset 

(months) 

Aphasia type 

Aphasia 

severity 

(BDAE scale) 

Naming 

(TDQ30 score) 

Repetition 

(BECLA score) 

Comprehension 

(MT86 score) 

Median [range] 
59.0 [35.0–

84.0] 

14.0 [9.0–

23.0] 
 

67.1 [7.8–

510.1] 
  22.0 [0.0–29.0] 

22.0 [15.0–

25.0] 
42.0 [22.0–51.0] 

Note. BDAE =  Boston Diagnostic Aphasia Examination; TDQ30 = Test de dénomination de Québec - 30;  BECLA = Batterie d'évaluation cognitive du langage; MT-86  = 

Montreal-Toulouse Aphasia Examination. 
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2.2 Procedure 

2.2.1 Assessments 

Participants completed two assessment sessions that were recorded. Discourse tasks 

were administered at both time points, while language and cognitive assessments 

varied across sessions. All assessments were conducted in Laurentian French. Testing 

took place in a quiet room at their local aphasia association, homes, or research 

center. To reach people located in areas distant from the research center, some 

participants performed testing in virtual sessions using the Zoom platform. At the first 

assessment, all participants had completed speech-language therapy and were not 

engaged in active language or cognitive treatment. 

2.2.1.1 Language and cognitive tasks 

The naming task 'Test de dénomination de Québec-30' (TDQ30; Macoir et al., 2021), the 

word and pseudo-word repetition tests of the 'Batterie d'évaluation cognitive du 

langage' (BECLA; Macoir et al., 2015), and the Word and sentence comprehension task 

of the Montreal-Toulouse Aphasia Examination (MT-86; Nespoulous et al., 1992) were 

also conducted. Detailed language results are presented in Table 1.  

2.2.1.2 Discourse tasks 

Five monologic discourse tasks were selected for this study. Each assessment 

included all five spoken discourse tasks administered in a randomized order. Oral 

discourse tasks were: (1) a single picture description of the Picnic scene of the Western 

Aphasia Battery –Revised (WAB-R; Kertesz, 2006); (2) the Cinderella storytelling 

(Greenslade et al., 2020); (3) the Broken Window sequential picture description; (4) the 

Refused Umbrella sequential picture description; and (5) the Cat Rescue picture 

description. Instruction for the WAB-R picture description was: 'Racontez-moi ce qui se 

passe sur cette image' [Tell me what is happening in the picture]. All other tasks were 

administered similar to the AphasiaBank protocol (e.g., MacWhinney et al., 2011). For 
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the Cinderella storytelling task, participants were shown wordless images in the 

Cinderella book and were asked to remember the story as they went on. The book was 

then removed, and the participants were asked to tell the story. The instruction was: 

'Racontez-moi l'histoire de Cendrillon du mieux que vous pouvez' [Tell me the Cinderella 

story as well as you can]. Participants were shown pictures of each task for the Broken 

Window, Refused Umbrella, and Cat Rescue tasks, and could refer to them while 

performing the task. The instruction was: ' Décrivez-moi dans vos mots et à l’aide de 

phrases les histoires que je vous présente. Prenez un peu de temps pour regarder les 

images. Elles racontent une histoire. Jetez un coup d'œil à chacune d’elles, puis je vous 

demanderai de me raconter l'histoire avec un début, un milieu et une fin. Vous pouvez 

regarder les images pendant que vous racontez l'histoire.' [Describe in your own words, 

using complete sentences, the stories I am presenting to you. Take a moment to look 

at the images. They tell a story. Take a look at each of them, then I will ask you to tell 

me the story with a beginning, a middle, and an end. You may look at the images while 

you are telling the story] (Main Concept Analysis Training Materials v03.18.2021; 

Richardson & Dalton, 2021). Twenty participants performed all discourse tasks, as 

three did not complete the Cinderella storytelling for various reasons (e.g., unfamiliar 

with the story prior to the task, were too tired). The examiner was instructed not to 

interrupt the participant and to encourage elaboration if needed.  

2.3 MC Adaptation 

The main Concept (MC) adaptation was conducted for the Broken Window, Refused 

Umbrella, and Cat Rescue tasks. For the Cinderella storytelling task, the MCs have 

already been adapted to Laurentian French (Brisebois et al., 2023). The MCs for the 

Broken Window sequential picture description were translated and adapted from 

Richardson and Dalton (2016), while those for the Refused Umbrella and Cat Rescue 

tasks were adapted from Richardson and Dalton (2019). These three tasks were 

selected for their cultural relevance to Laurentian French speakers, who share a 
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broadly similar cultural context with American English speakers regarding the stimuli 

used.  The completeness and accuracy of the main concepts were scored using the 

system developed by Richardson and Dalton (2016). The first aspect was the presence 

or absence of each main concept (AB). If present, the concept receives one of the 

following four codes: accurate and complete (AC), accurate but incomplete (AI), 

inaccurate but complete (IC), and inaccurate and incomplete (II). The AC, AI, IC, and II 

codes allow the examiner to analyze the quality of the information and provide more 

details on the overall informativeness. MC (total composite score of all Main Concepts) 

was computed according to Richardson and Dalton's (2016) formula (MC = (3 × AC) + (2 

× AI) + (2 × IC) + (1 × II)). Table 2 defines each code and its corresponding scoring 

values.  

The adaptation process for these MC checklists involved translating them into 

Laurentian French and refining the scoring protocol. Like previous adaptations such 

as those by Criel et al. (2021) and Yazu et al. (2021), our approach aimed to ensure 

linguistic and cultural appropriateness. Initially, we used DeepL Translator (DeepL 

Traduction – DeepL Translate, 2024) to generate a French MC version. A first-year 

student in a professional master’s program in speech-language pathology, a native 

speaker of Laurentian French with advanced proficiency in English, reviewed the 

drafts to ensure semantic consistency with the original versions. Final adjustments 

were made through discussions among the authors. The final MC list for these three 

tasks is provided in Supplemental Material 2.  
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Table 2. Richardson and Dalton's (2016) Main Concept scoring system 

  

Label  Score for each MC Definition 

Accurate and Complete (AC) 3 points The statements contain all the correct 

information. 

Accurate and Incomplete (AI) 2 points The statements contain correct pieces of 

information but fail to include one essential 

element. 

Inaccurate and Complete (IC) 2 points The statements contain at least one incorrect 

piece of information but mention all essential 

elements. 

Inaccurate and Incomplete (II) 1 point The statements contain at least one incorrect 

essential element and fail to include at least 

one essential element. 

Absent (AB) 0 points The statements are absent. 

The MC Composite (total composite score of all MCs) was computed according to Richardson and Dalton's 

(2016) formula (MC = (3 × AC) + (2 × AI) + (2 × IC) + (1 × II)).  
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2.4 Data collection and sample analysis 

Discourse samples were recorded using an iPad when the session was in person or 

using Zoom when the session was virtual.  

2.4.1 Scoring of transcription-less variables 

Audio recordings of each discourse sample were extracted to score the transcription-

less measures. These variables were rated in a manner designed to approximate the 

real-world clinical conditions. Judges listened to an audio recording of each task twice 

while scoring TUs, MC, and CoRe on a Microsoft Excel spreadsheet. The audio files 

were used to score the MCs manually using Microsoft Excel. Raters (first and third 

authors and a research assistant) were trained on approximately 10 samples 

separately (which were not included in the analyses) and discussed potential issues 

before performing the final scoring of the first assessment (test). Since the second 

round of scoring for intra-rater agreement occurred approximately five weeks apart, 

no refresher sessions were needed. Two raters (the first author and a research 

assistant) listened twice to each audio sample for each MC list. The method was the 

same for the TU list of the picture description of the WAB-R and the CoRe scores for 

each task. 

2.4.1.1 Thematic Units  

Thematic Units (TUs) consist of a finite list of items specific to a stimulus and were 

developed for the picture description task of the WAB (Brisebois et al., 2020). More 

specifically, 16 TUs produced by at least 75% of 45 healthy Laurentian French speakers 

who completed the picture description of the WAB were identified. TUs were scored 

only for the picture description task in the present study.  This measure refers to the 

number of specific units the participants produced, and a maximum of 16 TUs were 

obtained. Following the same rules, 16 TUs were included in the analysis grid and 

scored as one point. The efficiency of thematic Units was also measured by calculating 
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the number of TUs per minute. The TU are listed in Table 3. 
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Table 3. Thematic Units for the picture description of the Western Aphasia Battery - Revised (Brisebois et al., 2020). 

Thematic Units   

Bateau (boat) Lac/rivière/mer/eau (lake/ river/ sea/ water) 

Cerf-volant (kite) Lire (to read) 

Château de sable/sable (sand castle/sand) Maison/chalet (house. country house) 

Chien (dog) Pêcher/pêcheur (to fish/fisherman) 

Femme/madame/maman (woman/Mrs./mom) Pique-nique (picnic) 

Fille (girl) Radio/écouter de la musique (radio/to listen to music) 

Garçon (boy) Boire/breuvage (to drink/ beverage) 

Homme/monsieur/papa (man/Mr./ dad) Voiture/auto (car) 
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2.4.1.2 Main Concepts 

MC scoring was performed using training materials and scoring guidelines (Richardson 

& Dalton, 2016) provided on the AphasiaBank website 

(https://aphasia.talkbank.org/discourse/MainConcepts/), including video training 

sessions.  

2.4.1.3 Coherence and reference 

Ulatowska et al. (2003) introduced the components of coherence and reference (CoRe) 

as part of a broader framework for evaluating discourse quality. Discourse quality 

reflects multiple levels of information processing within the discourse macrostructure. 

Among its core elements, coherence refers to the maintenance of a central theme and 

assesses how logical ideas are connected throughout a narrative (Kintsch & van Dijk, 

1978), whereas reference pertains to the clarity and precision with which story 

elements are introduced and tracked. By contrast, emplotment, which involves 

structuring events into a cohesive narrative, is specific to narrative discourse. Given its 

narrative specificity, emplotment was not included in this study. Instead, this 

dimension is addressed by scoring Thematic Units and Main Concepts that focus on 

task-relevant information. The scoring guidelines for CoRe are listed in Table 4.  

For all tasks (i.e., WAB-R picture description, Cinderella storytelling, Broken Window, 

Refused Umbrella, Cat Rescue), coherence, and reference were each rated on a 5-point 

scale (0–4), allowing for a maximum total CoRe score of 8 points for each task.  
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Table 4. Coherence/reference (CoRe) scoring system (Ulatowska et al., 2003), 

including adapted scoring in Laurentian French.  

 

Coherence Score Definition 

 4 points Toutes les parties de la réponse sont interconnectées et 

claires.  

All portions of the response are interconnected and clear. 

 3 points La majeure partie de la réponse est connectée et claire, avec 

quelques problèmes. 

Most of the response is connected and clear, with some 

problems. 

 2 points Certains éléments de la réponse sont connectés. 

Some of the elements of the response are connected. 

 1 point Le discours n'est pas interprétable. 

The discourse is not interpretable. 

 0 point Aucune réponse 

No response 

Reference 4 points Tous les référents et la relation entre eux sont clairs. 

All referents and the relationship between them are clear. 

 3 points Quelques erreurs de référence 

Some reference errors 

 2 points Beaucoup d'erreurs de référence 

Many reference errors 

 1 point Aucun des référents, ni leur relation, n'est interprétable  

None of the referents, nor their relationship, is 

interpretable 

 0 point Aucune réponse 

No response 
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2.4.2 Linguistic variables: transcriptions and extraction  

Linguistic variables were extracted to assess construct validity. To perform linguistic 

analysis, video and audio files of each discourse sample were imported and 

transcribed by the EUDICO Language Annotator (ELAN; Sloetjes & Wittenburg, 2008). 

The recordings were fully transcribed orthographically. Experienced speech-language 

pathologists (the first author) and a second-year student in a professional master’s 

program in speech-language pathology (the third author) transcribed the samples 

using the Code for the Human Analysis of Transcripts (CHAT) conventions 

(MacWhinney, 2000) with additional guidelines for French users (Colin & Le Meur, 

2016). Utterance segmentation was performed using the CHAT conventions 

(MacWhinney, 2000) and was based on a combination of phonological, syntactic, and 

semantic criteria (see also Marini et al., 2011b). The same transcriber transcribed both 

the test and retest samples from the same participant for consistency. 

Once the transcription was completed, morphological and grammatical information 

coding was conducted using the CLAN program mor, which tags morphemes and 

words under each utterance in the transcripts. Subsequently, all microstructural 

variables were extracted for each sample using the EVAL program of CLAN 

(MacWhinney 2000). MATTR was extracted with the command 'freq  +tPAR +b10 +d3, 

the CIU count was automatically extracted using the command ' freq +t*PAR +d2 , 

which extracts only the CIUs, and ' freq +t*PAR +r6 +d2' was used to extract the total 

number of words.  

2.5 Dependent variables 

2.5.1 Transcription-less variables 

For the picture description of the WAB-R, TU and the derived efficiency measure 

(TU/min) were used, following the procedure outlined in Brisebois et al. (2020). For the 

four other tasks, we used the MC scoring system adapted to Laurentian French 
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(Brisebois et al., 2023). This study used Richardson and Dalton's MC scoring system 

(2016), as shown in Table 2.  The variables were MC, AC, AI, IC, II, and AB. We also used 

the derived efficiency measure (MC per minute, MC/minute). The CoRe was used for all 

five tasks.  

2.5.2 Linguistic variables 

The initial selection of the linguistic variables was based on Stark (2019). These 

variables are described in Table 5 and include the mean length of utterance (MLU), 

sample duration, propositional density (Fromm et al., 2016), number of words per 

minute, number of verbs per utterance, open-closed class ratio, noun-to-verb ratio, 

number of tokens, Correct Information Units (CIUs; Nicholas & Brookshire, 1993), 

percentage of CIUs, and moving average token-type ratio (MATTR; Covington, 2007). 

Jo
urn

al 
Pre-

pro
of



 26 

Table 5. Definition of the linguistic variables. 

  

Measure  Definition Language 

dimension 

Duration Duration of the sample in seconds Corpus size 

Tokens Total number of words produced Corpus size 

Mean length of utterance (MLU) Average number of words per utterance Productivity 

Propositional density Number of verbs, adjectives, adverbs, prepositions and conjunctions 

divided by the total number of words 

Content richness 

Words per minute Total number of tokens divided by the duration (converted from seconds to 

minute) 

Fluency 

 

Verbs per utterance Average number of verbs (verbs, copulas, auxiliaries followed by past or 

present participles) per utterance. 

Syntactic 

complexity 

Open/closed class ratio Ratio of open class words (all nouns, verbs, copulas, adjectives and 

adverbs) divided by closed class words (all other words)  

Syntactic 

complexity 

Noun/verb ratio Ratio of nouns to verbs, excluding auxiliaries and modals Syntactic 

complexity 
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Measure  Definition Language 

dimension 

Moving Average Token-Type 

Ratio (MATTR) 

Average of estimated Token-Type Ratios for successive nonoverlapping 

successive windows of flixed length 

Lexical diversity 

% Correct information units 

(CIUs) 

Total number of words relevant to the stimulus and informative (CIUs) 

divided by the total number of words 

Lexical 

informativeness 

CIU per minute Total number of CIUs divided by the duration (converted from seconds to 

minute) 

Lexical 

informativeness 

 

Note. Data derived from the CLAN software (MacWhinney et al., 2010). 
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2.6 Data analysis 

2.6.1 Intra and inter-rater reliability of the transcription-less measures  

To determine intra- and inter-rater reliability in TU, MC, and CoRe scoring, samples 

from six participants per rater (representing approximately 26% of the samples; a total 

of 30 samples) were randomly selected for each rater. For intra-rater reliability, raters 

scored each measure twice, with 14–77 days between scores (mean = 26.4; SD = 14.8 

days). For inter-rater reliability, the third author and a research assistant initially 

scored the samples and the first author scored a second time the same samples.  

2.6.2 Inter-rater reliability of the transcripts 

To determine inter-rater reliability in transcription, 25 transcripts per rater 

(representing 21% of the transcripts each) were randomly selected for each rater. 

Precisely, the third author transcribed samples were initially transcribed by the first 

author and vice versa. The total number of tokens represents the transcription 

accuracy. The number of utterances is critical in the CHAT format because it relies 

uniquely on the transcriber's competence to distinguish the utterance boundaries. 

The reliability of this measure suggests consistency in utterance segmentation 

throughout the samples.  

2.7 Statistical analyses 

2.7.1 Task combination for analyses 

This manuscript presents separate intra-rater, inter-rater, and test-retest reliability 

analyses for the WAB-R and Cinderella storytelling tasks and an analysis for the 

combined tasks of the Broken Window, Refused Umbrella, and Cat Rescue. Both 

methodological and psychometric considerations have informed this decision. The 

three combined tasks tend to elicit shorter discourse samples, which limits their 

suitability for standalone test–retest reliability analysis. Given the dual aim of this 
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manuscript, to inform both the research and clinical assessment of discourse change, 

we sought to provide detailed insights into the reliability of individual discourse tasks 

and grouped task sets. We believe that this approach offers valuable guidance for 

future research and supports clinicians in selecting discourse elicitation tasks with 

demonstrated psychometric robustness. The results of these tasks are presented in 

Supplemental Material 3. The WAB-R picture description samples were analyzed using 

Thematic Units. This task-specific variable is incompatible with the measures used for 

other discourse tasks, thereby precluding their combination. Cinderella storytelling 

typically yields longer and more complex language samples, and prior research has 

demonstrated the promising reliability of MC codes for this task. Combining it with 

other tasks is not necessary to achieve robust psychometric analysis. 

2.8 Analysis software 

All statistical analyses were performed using the psych and irr packages in RStudio 

2023.12.1+402. The authors used ChatGPT (OpenAI, GPT-4, July 2025 version) to assist 

with RStudio coding during data processing and statistical analysis. All code outputs 

were carefully reviewed, tested, and modified by the authors to ensure 

methodological accuracy and validity. 

2.8.1 Statistical analyses of intra- and inter- rater reliability 

Two-way mixed intraclass correlation coefficients (ICCs) with absolute agreement 

were calculated for transcription-less variables and selected linguistic variables (total 

number of words, utterances, and CIUs). 

2.8.2 Statistical analysis of test and retest reliability 

Data distribution for all dependent variables was assessed using the Kolmogorov–

Smirnov test at each session. As more than 70% of the variables did not meet the 

normality assumption, non-parametric statistical tests were used throughout the 

analyses. All these analyses were performed on transcription-less variables (primary 

Jo
urn

al 
Pre-

pro
of



 30 

aim) and linguistic variables (secondary aim).  

Although correlation is one of the most common statistical methods used to 

investigate test-retest reliability, the sole use of correlations in studies dealing with 

replicate data is insufficient, as it does not test agreement (Bland & Altman, 1986). 

Test-retest reliability refers to the capacity of a test or measure to replicate the same 

order between participants when tested twice (Kottner et al., 2011). In contrast, 

agreement refers to the capacity to provide the same result twice (Berchtold, 2016). 

Following the guidelines of Koo and Li (2016), the reliability of the test and retest 

sessions was evaluated using a two-way mixed ICC with absolute agreement. Also, 

Koo and Li’s (2016) interpretation guidelines were used for all ICCs (intra-rater, inter-

rater, and test–retest reliability): below .50 = poor, between .50 and .75 = moderate, 

between .75 and .90 = good, and above .90 = excellent. Agreement was tested using 

the Wilcoxon signed-rank test to evaluate whether there was a statistically significant 

difference between the test and the retest. We also measured the strength of the 

association by using Spearman's rho to assess the similarity between the test and 

retest. P-values were adjusted using the Bonferroni correction to account for multiple 

comparisons. 

We also computed the minimal detectable change (MDC) for each dependent variable. 

Given the variance from the test-retest result, MDC at a 90% confidence interval (CI) 

(MDC90) was chosen to assess the approximate change associated with clinical 

change (Donoghue et al., 2009). MDC90 includes the standard error of measurement 

(SEM), computed using the following formula: SEM = SD√1-r, where SD is the standard 

deviation for the obtained score distribution and r is the correlation coefficient (i.e., 

ICC). The formula used to calculate MDC90 is MDC90 = SEM∗1.65∗√(2 ).  

Bland–Altman plots were produced to allow visual inspection of the data by 

examining the limits of agreement between the testing points (Altman & Bland, 1983). 

Bland-Altman plots are scatterplots with the Y-axis representing the difference 
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between the test and retest results, and the X-axis representing the mean test and 

retest results. The scatterplot also illustrates the limits of agreement with horizontal 

dashed lines at ±1.96 standard deviations of the mean of differences. A good 

agreement between test and retest was obtained if 95% of the data fell within these 

limits (Bland & Altman, 1999). These plots were created for the variables that obtained 

the best test-retest ICC.  

2.8.3 Construct validity 

Construct validity was assessed for each independent task using Spearman rho 

correlations between transcription-less measures (TU, MC, AC, and CoRe) and the 

linguistic variables of MATTR and CIU. These analyses were performed only on the test 

results. To control for the risk of Type I error due to multiple comparisons, p-values 

were adjusted using the Bonferroni correction. 

3 Results 

3.1 Rater Reliability  

3.1.1 Intra-rater reliability of transcription-less variables  

For the WAB-R picture description task, the intra-rater reliability of the TU was good at 

test and excellent at retest, and for the CoRe, it was good at test and retest. For the 

Cinderella storytelling task, the intra-rater reliability of the MC, AC, II, and CoRe was 

excellent in both the test and retest. The intra-rater reliability of the AB was excellent 

at test and good at retest. For the combined tasks of the Broken Window, Refused 

Umbrella, and Cat Rescue, the intra-rater reliability of MC and AC was good at test and 

excellent at retest. The CoRe intra-rater reliability was excellent in the test and retest. 

The intra-rater reliability results are reported in Table 6.  
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Table 6. Intra-rater and inter-rater reliability by task or combined tasks for each transcription-less variable. 

 Intra-rater reliability Inter-rater reliability 

WAB-R picnic picture description task   

TU Test, ICC = .899 [.324, .989] 

Retest, ICC = 1.000 [1.000, 1.000] 

Test, ICC = 1.000 [1.000, 1.000] 

Retest, ICC = .989[.923, .998] 

CoRe Test, ICC = .790 [-.061, .976] 

Retest, ICC = .790 [-.061, .976] 

Test, ICC = .709 [-.097, .953] 

Retest, ICC = .709 [-.097, .953] 

Cinderella Story Retell   

MC Test, ICC = .965 [.707, .996] 

Retest, ICC = .934 [.503, .993] 

Test, ICC = .986 [.906, .998] 

Retest, ICC = .986 [.907, .998] 

AC Test, ICC = .990 [.904, .999] 

Retest, ICC = .962 [.685, .996] 

Test, ICC = .971 [.808, .996] 

Retest, ICC = .935 [.614, .991] 

AI Test, ICC = .000 [-.811, .811] 

Retest, ICC = .409 [-.602, .916] 

Test, ICC = .526 [-.379, .917] 

Retest, ICC = .342 [-.556, .872] 

IC Test, ICC = .404 [-.606, .915] 

Retest, ICC = .316 [-.666, .897] 

Test, ICC = .192 [-.658, .827] 

Retest, ICC = .444 [-.466, .898] 

II Test, ICC = .992 [.926, .999] Test, ICC = .000 [-.754, .754] 
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Retest, ICC = .931 [.491, .993] Retest, ICC = 1.000 [1.000, 1.000] 

AB Test, ICC = .921 [.432, .991] 

Retest, ICC = .843 [.101, .982] 

Test, ICC = .991 [.936, .999] 

Retest, ICC = .994 [.955, .999] 

CoRe Test, ICC = 1.000 [1.000, 1.000] 

Retest, ICC = .987 [.880, .999] 

Test, ICC = .642 [-.218, .969] 

Retest, ICC = .950 [.693, .993] 

Combined tasks of Broken Window, 

Refused Umbrella and Cat Rescue 

  

MC Test, ICC = .857 [.291, .979] 

Retest, ICC = .958 [.737, .994] 

Test, ICC = .821 [.174, .973] 

Retest, ICC = .965 [.772, .995] 

AC Test, ICC = .822 [.178, .973] 

Retest, ICC = .978 [.855, .997] 

Test, ICC = .694 [-.127, .951] 

Retest, ICC = .966 [.780, .995] 

AI Test, ICC = .670 [-.170, .946] 

Retest, ICC = .345 [-.553, .872] 

Test, ICC = .878 [.366, .982] 

Retest, ICC = .750 [-.010, .961] 

IC Test, ICC = .160 [-.676, .816] 

Retest, ICC = .000 [-.754, .755] 

Test, ICC = .189 [-.659, .826] 

Retest, ICC = .524 [-.381, .916] 

II Test, ICC = .615 [-.260, .936] 

Retest, ICC = .000 [-.754, .754] 

Test, ICC = .160 [-.676, .816] 

Retest, ICC = .000 [-.754, .755] 

AB Test, ICC = .727 [-.060, .957] Test, ICC = .932 [.600, .990] 
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Retest, ICC = .874 [.829, .996] Retest, ICC = .947 [.673, .992] 

CoRe Test, ICC = .988 [.919, .998] 

Retest, ICC = .987 [.880, .999] 

Test, ICC = .814 [.153, .972] 

Retest, ICC = .896 [.435, .985] 

 

Note. TU, Thematic Units; CoRe = Coherence and Reference score; MC = Main Concept total composite score; AC = Accurate and 

Complete; AI = Accurate and Incomplete; IC = Incorrect and Complete; II = Incorrect and Incomplete; AB = Absent. 

Parentheses show 95% confidence intervals (CIs) around the ICC. Koo and Li (2016) suggested the following interpretation of the 

intraclass correlation coefficient (ICC), including confidence intervals: below .50 = poor; between .50 and .75 = moderate; between 

.75 and .90 = good; and above .90 = excellent. ICC = intraclass correlation coefficient. 
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3.1.2 Inter-rater reliability of transcription-less variables 

For the WAB-R picture description task, the inter-rater reliability of the TU was 

excellent in both test and retest. For the Cinderella storytelling task, the inter-rater 

reliability scores of the MC, AC, and AB were excellent in both the test and retest. Inter-

rater reliability scores of the CoRe were moderate in the test and excellent in the 

retest. For the combined tasks of Broken Window, Refused Umbrella, and Cat Rescue, 

inter-rater reliability scores of MC were good at test and excellent at retest. The AC was 

moderate at test and excellent at retest. The AB and CoRe reliabilities were good in the 

test and retest. The results of inter-rater reliability are shown in Table 6.  

3.2 Test-retest reliability of transcription-less variables 

The test-retest reliability of transcription-less measures for the Picnic picture 

description task, the Cinderella storytelling task, and the combined tasks of the 

Broken Window, the Refused Umbrella, and the Cat Rescue are reported in Tables 7, 8, 

and 9, respectively. Given the breadth of the results, we provide a summary in the 

main text and refer readers to the corresponding tables for the detailed statistical 

values. Across tasks, the intraclass correlation coefficients (ICCs) ranged from poor to 

excellent. Notably, eight measures demonstrated confidence intervals that 

encompassed the threshold for excellent reliability.  In the Picnic picture description 

task, TU and TU/min showed good test-retest reliability, whereas CoRe achieved 

excellent reliability. The Cinderella storytelling task obtained excellent reliability for 

MC and AB, and good reliability for AC and II. For the combined task of Broken 

Window, the Refused Umbrella, and the Cat Rescue, CoRe obtained excellent 

reliability, and MC and AC obtained good reliability. Statistical analyses demonstrated 

significant correlations between the sessions for most variables (11 of 19 variables). 

Wilcoxon analyses revealed no significant changes throughout the tasks and variables 

after Bonferroni correction. Test-retest reliability complete results by task are 

reported in Supplemental material 3.
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Table 7. Test–retest reliability and descriptive statistics for the transcription-less variables of the WAB-R picture description task. 

 Test Retest Intraclass Correlations (ICC) Statistics 
Absolute 

Difference 
 

Variable 
Mean 

(SD) 

Median 

[Range] 

Mean 

(SD) 

Median 

[Range] 
ICC (95% CI) ICC Interpretation 

Spearman’s ρ 

(p) 

Wilcoxon V 

(p) 

Mean (SD, 

Range) 
MDC90 

TU 
11.65 

(3.92) 

13.00 

[1.00–

16.00] 

11.96 

(3.97) 

13.00 [3.00–

16.00] 

0.791 

(0.569–

0.906) 

Good (Moderate–

Excellent) 

0.733 (p = 

0.001) 

68.5 (p = 

1.000) 

1.96 (1.61, 0.00–

6.00) 
4.19 

TU/min 
8.77 

(6.78) 

7.35 [1.64–

31.30] 

8.42 

(5.94) 

6.86 [1.85–

22.11] 

0.778 

(0.546–

0.900) 

Good (Moderate–

Good) 

0.756 (p = 

0.000) 

141.0 (p = 

1.000) 

2.83 (3.13, 0.02–

9.26) 
6.98 

CoRe 
6.00 

(2.43) 

7.00 [2.00–

8.00] 

6.13 

(2.47) 

8.00 [2.00–

8.00] 

0.967 

(0.925–

0.986) 

Excellent (Excellent–

Excellent) 

0.887 (p = 

0.000) 

6.0 (p = 

1.000) 

0.30 (0.56, 0.00–

2.00) 
1.03 

Note. SD = Standard Deviation; TU = Thematic Units; TU/min = Thematic Units per minute; ICC = Intraclass Correlation Coefficient; MDC90 = Minimal Detectable Change at 

90% confidence intervalle. Bonferroni correction was applied to Wilcoxon and Spearman p-values. 
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Table 8. Descriptive statistics and summary of test–retest results for the transcription-less variables of the Cinderella storytelling task. 

 Test Retest Intraclass Correlations (ICC) Statistics 

Absolute. 

Difference 

Mean  

 

Variable Mean (SD) 
Median 

[Range] 
Mean (SD) 

Median 

[Range] 

ICC (95% 

CI) 
ICC Interpretation 

Spearman’s ρ 

(adj. p) 

Wilcoxon V 

(adj. p) 

Mean (SD, 

Range) 
MDC90 

MC 
40.25 

(25.01) 

37.50 

[9.00–

85.00] 

40.65 

(23.40) 

38.00 

[7.00–

80.00] 

0.910 

(0.787–

0.963) 

Excellent (Good–

Excellent) 
0.903 (p = 0.000) 

76.5 (p = 

1.000) 

7.20 (7.15, 

0.00–30.00) 
16.90 

MC/min 
11.19 

(7.37) 

8.63 [1.50–

28.70] 

10.43 

(6.06) 

7.72 [3.87–

23.75] 

0.748 

(0.466–

0.892) 

Moderate (Poor–

Good) 
0.657 (p = 0.045) 

147.0 (p = 

1.000) 

3.07 (3.69, 

0.38–15.30) 
7.87 

AC 
9.45 

(8.94) 

7.50 [0.00–

27.00] 

9.45 

(8.66) 

7.00 [0.00–

26.00] 

0.893 

(0.751–

0.956) 

Good (Good–

Excellent) 
0.906 (p = 0.000) 

46.0 (p = 

1.000) 

2.60 (3.07, 

0.00–12.00) 
6.69 
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 Test Retest Intraclass Correlations (ICC) Statistics 

Absolute. 

Difference 

Mean  

 

Variable Mean (SD) 
Median 

[Range] 
Mean (SD) 

Median 

[Range] 

ICC (95% 

CI) 
ICC Interpretation 

Spearman’s ρ 

(adj. p) 

Wilcoxon V 

(adj. p) 

Mean (SD, 

Range) 
MDC90 

AC/min 
2.51 

(2.34) 

2.33 [0.00–

8.87] 

2.01 

(1.89) 

1.49 [0.00–

6.71] 

0.865 

(0.690–

0.944) 

Good (Moderate–

Excellent) 
0.838 (p = 0.000) 

95.0 (p = 

1.000) 

0.71 (0.98, 

0.00–3.75) 
1.82 

AI 
2.55 

(1.79) 

2.00 [0.00–

7.00] 

2.15 

(1.73) 

2.00 [0.00–

6.00] 

0.517 

(0.108–

0.776) 

Moderate (Poor–

Good) 
0.560 (p = 0.215) 

90.0 (p = 

1.000) 

1.30 (1.17, 

0.00–5.00) 
2.84 

IC 
2.25 

(1.80) 

2.00 [0.00–

7.00] 

2.80 

(2.65) 

3.00 [0.00–

11.00] 

0.256 (-

0.198–

0.620) 

Poor (Poor–

Moderate) 
0.477 (p = 0.705) 

46.0 (p = 

1.000) 

1.85 (2.08, 

0.00–9.00) 
4.54 
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 Test Retest Intraclass Correlations (ICC) Statistics 

Absolute. 

Difference 

Mean  

 

Variable Mean (SD) 
Median 

[Range] 
Mean (SD) 

Median 

[Range] 

ICC (95% 

CI) 
ICC Interpretation 

Spearman’s ρ 

(adj. p) 

Wilcoxon V 

(adj. p) 

Mean (SD, 

Range) 
MDC90 

II 
2.30 

(2.83) 

1.50 [0.00–

10.00] 

2.40 

(3.27) 

1.00 [0.00–

11.00] 

0.803 

(0.568–

0.917) 

Good (Moderate–

Excellent) 
0.630 (p = 0.061) 

58.5 (p = 

1.000) 

1.40 (1.27, 

0.00–4.00) 
3.15 

AB 
14.50 

(7.68) 

13.50 

[2.00–

27.00] 

14.10 

(7.16) 

14.00 

[3.00–

27.00] 

0.921 

(0.812–

0.968) 

Excellent (Good–

Excellent) 
0.894 (p = 0.000) 

88.5 (p = 

1.000) 

2.30 (1.81, 

0.00–6.00) 
4.84 

CoRe 
4.70 

(2.49) 

5.00 [2.00–

8.00] 

4.40 

(2.54) 

4.00 [2.00–

8.00] 

0.875 

(0.711–

0.948) 

Good (Moderate–

Excellent) 
0.875 (p = 0.000) 

11.0 (p = 

1.000) 

0.50 (1.19, 

0.00–5.00) 
2.07 

Note. SD = Standard Deviation; MC = Main Concept total composite score; AC = Accurate and Complete; AI = Accurate and Incomplete; IC = Incorrect and Complete; II = 

Incorrect and Incomplete; AB = Absent; ICC = Intraclass Correlation Coefficient; MDC90 = Minimal Detectable Change at 90% confidence interval. Bonferroni correction was 

applied to Wilcoxon and Spearman p-values. 
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Table 9. Test–retest reliability and descriptive statistics for the transcription-less variables of the combined tasks of the Broken Window, the Refused Umbrella, 

and the Cat Rescue. 

 Test Retest Intraclass Correlations (ICC) Statistics 
Absolute mean 

difference 
 

Variable Mean (SD) 
Median 

[Range] 

Mean 

(SD) 

Median 

[Range] 
ICC (95% CI) ICC Interpretation 

Spearman’s ρ 

(p) 

Wilcoxon V 

(p) 
Mean (SD, Range) MDC90 

MC 
14.09 

(5.75) 

15.00 [3.00–

24.00] 

11.57 

(6.25) 

10.00 [1.00–

24.00] 

0.799 (0.582–

0.909) 

Good (Moderate–

Excellent) 

0.755 (p = 

0.001) 

160.5 (p = 

0.382) 

3.30 (3.13, 0.00–

10.00) 
6.27 

MC/min 
17.48 

(10.50) 

15.17 [2.57–

37.50] 

13.81 

(7.30) 

13.04 [1.33–

30.00] 

0.552 (0.191–

0.782) 

Moderate (Poor–

Good) 

0.517 (p = 

0.555) 

192.0 (p = 

1.000) 

6.98 (6.02, 0.37–

26.22) 
14.07 

AC 3.13 (1.98) 
3.00 [0.00–

6.00] 

2.91 

(2.48) 

2.00 [0.00–

8.00] 

0.812 (0.606–

0.916) 

Good (Moderate–

Excellent) 

0.823 (p = 

0.000) 

90.5 (p = 

1.000) 

1.09 (0.85, 0.00–

3.00) 
2.27 

AC/min 3.68 (2.64) 
3.67 [0.00–

8.82] 

3.29 

(2.70) 

2.40 [0.00–

8.57] 

0.608 (0.270–

0.813) 

Moderate (Poor–

Good) 

0.544 (p = 

0.323) 

142.0 (p = 

1.000) 

1.92 (1.38, 0.00–

4.18) 
3.89 
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 Test Retest Intraclass Correlations (ICC) Statistics 
Absolute mean 

difference 
 

Variable Mean (SD) 
Median 

[Range] 

Mean 

(SD) 

Median 

[Range] 
ICC (95% CI) ICC Interpretation 

Spearman’s ρ 

(p) 

Wilcoxon V 

(p) 
Mean (SD, Range) MDC90 

AI 1.70 (0.97) 
2.00 [0.00–

3.00] 

0.70 

(1.26) 

0.00 [0.00–

5.00] 

0.211 (-0.212–

0.567) 
Poor (Poor–Moderate) 

0.253 (p = 

1.000) 

163.0 (p = 

0.251) 

1.43 (0.95, 0.00–

3.00) 
2.33 

IC 0.43 (0.59) 
0.00 [0.00–

2.00] 

0.57 

(0.90) 

0.00 [0.00–

3.00] 

-0.052 (-0.447–

0.360) 
Poor (Poor–Poor) 

-0.026 (p = 

1.000) 

38.5 (p = 

1.000) 

0.74 (0.81, 0.00–

3.00) 
1.81 

II 0.43 (0.66) 
0.00 [0.00–

2.00] 

0.30 

(0.56) 

0.00 [0.00–

2.00] 

-0.005 (-0.409–

0.400) 
Poor (Poor–Poor) 

0.108 (p = 

1.000) 

23.0 (p = 

1.000) 

0.48 (0.73, 0.00–

2.00) 
1.43 

AB 4.26 (2.16) 
4.00 [0.00–

9.00] 

3.22 

(1.95) 

3.00 [0.00–

7.00] 

0.673 (0.369–

0.847) 

Moderate (Poor–

Good) 

0.695 (p = 

0.010) 

144.0 (p = 

0.430) 

1.57 (1.16, 0.00–

4.00) 
2.74 

CoRe 5.09 (2.48) 
6.00 [1.00–

8.00] 

5.39 

(2.48) 

6.00 [2.00–

8.00] 

0.923 (0.828–

0.967) 

Excellent (Good–

Excellent) 

0.911 (p = 

0.000) 

22.0 (p = 

1.000) 

0.65 (0.78, 0.00–

3.00) 
1.60 
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Note. SD = Standard Deviation; MC = Main Concept total composite score; AC = Accurate and Complete; AI = Accurate and Incomplete; IC = Incorrect and Complete; II = 

Incorrect and Incomplete; AB = Absent; ICC = Intraclass Correlation Coefficient; MDC90 = Minimal Detectable Change at 90% confidence interval. Bonferroni correction was 

applied to Wilcoxon and Spearman p-values. 
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3.3 Construct validity analyses 

Only statistically significant results are reported. In addition, we only reported 

correlations between the processing levels. For the WAB-R task, there was a strong 

positive correlation between TU and CIU. For the Cinderella storytelling, significant 

strong positive correlations were observed between MC and CIU, AC and CoRe, and AC 

and CIU. AC also correlated significantly with MATTR, and MC correlated significantly 

with CoRe. For the combined tasks of the Broken Window, Refused umbrella, and Cat 

Rescue, significant positive correlations were found between MC and CoRe, MC and 

CIU (rₛ(n=15) = .786, p = .0001), AC and CoRe, and AC and CIU. The results of this task 

are shown in Figure 1.
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Figure 1. Construct validity of transcription-less variables for the WAB-R, Cinderella storytelling, and combined tasks

 
Note. WAB-R, Western Aphasia Battery-Revised picture description; TU, Thematic Units; CoRe, Coherence/reference; MC, Main Concept composite score; AC, Accurate and 

complete; MATTR= Moving Average Type-Token Ratio; CIU= Correct Information Units.  
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3.4 Agreement 

Bland-Altman plots were created for the transcription-less variables of TU, MC, AC, and 

CoRe, as well as the linguistic variable of CIU. All of these variables obtained the best 

intra- and inter-rater and test-retest ICCs, ranging from good to excellent. Figure 2 

illustrates the limits of agreement for the TU, CoRe, and CIU for the WAB-R task. The 

mean differences of agreement were close to zero for both TU and CoRe at 0.3 and 

0.13. The CIU presented a mean difference of 2 between the test and retest. The TU, 

CoRe, and CIU demonstrated good agreement according to the standards of Bland 

and Altman (1999), with 95% of the data (i.e., 19 out of 20) within ±1.96 standard 

deviations of the mean of differences.  

 

Figure 2. Bland-Altman plots for transcription-less variables of the WAB-R picture 

description task 
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Note. CoRe, Coherence/reference; TU, Thematic Units; CIU= Correct Information Units. 

Figure 3 illustrates the limits of agreement for MC, AC, CoRe, and CIU in the Cinderella 

storytelling task. The mean differences of agreement were close to zero for MC, AC, 
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and CoRe at 0.4, 0, and -0.3. The CIU presented a mean difference of 27.95 between the 

test and the retest. 

 

 Figure 3. Bland-Altman plots for transcription-less variables of the Cinderella 

storytelling task 
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Note. CoRe, Coherence/reference; MC, Main Concept composite score; AC, Accurate and complete; 

CIU= Correct Information Units. 

 

Figure 4 illustrates the limits of agreement for MC, AC, CoRe, and CIU for the combined 

tasks of the Broken Window, Refused umbrella, and Cat Rescue. The mean differences 

of agreement were close to zero for AC and CoRe at 0.91 and 0.17. MC presented a 

mean difference of 3.96 between test and retest, and a CIU of -7.74. For the Cinderella 

storytelling task and the combined tasks, MC, AC, CoRe, and CIU demonstrated good 

agreement according to the standards of Bland and Altman (1999), with more than 

95% of the data (i.e., 22 out of 23) within ±1.96 standard deviations of the mean of 

differences. 
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Figure 4.  Bland-Altman plots for transcription-less variables of the combined 

tasks
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Note. CoRe, Coherence/reference; MC, Main Concept composite score; AC, Accurate and complete; 

CIU= Correct Information Units. 

The Bland–Altman plots also provide a visual indication of agreement stratified by 

aphasia severity. Across most plots, a consistent trend emerged: participants with 

more severe aphasia (moderate to severe) tended to show lower mean test–retest 

values, whereas those with milder forms of aphasia generally demonstrated higher 
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means. This pattern suggests a potential relationship between aphasia severity and 

consistency in discourse performance. A broader examination of the WAB-R and 

combined task plots showed a relatively even distribution of data points across 

severity levels, indicating a balanced performance variability among participants. In 

contrast, the Cinderella storytelling task revealed a more constrained pattern in 

individuals with moderate-to-severe aphasia, particularly for CoRe, but also for MC 

and AC. In these cases, the data points were more tightly clustered, suggesting 

reduced discourse performance variability for this task subgroup. 

3.5 Linguistic measures 

3.5.1 Inter-rater reliability of transcripts 

Similar to Stark et al. (2023), given the small confidence intervals and overwhelmingly 

excellent inter-rater reliability, reliability for the linguistic variables was computed on 

data across tasks (i.e., all discourse data averaged across the five tasks at Test and 

Retest). Inter-rater agreement was excellent (ICC >.90) for the total number of 

utterances, tokens, and CIU. 

3.5.2 Test-retest reliability of linguistic measures 

Given that the breadth of results and assessment of test-retest reliability of linguistic 

measures is a secondary aim, the results are not reported directly. For all tasks, 10 

variables obtained excellent ICC and 16 obtained good ICC. Notably, the total words 

and CIUs obtained excellent ICC across stimuli. In addition, words/min obtained 

excellent ICC for two stimuli and good ICC for one task. The complete results of the 

test-retest reliability of the linguistic variables for each task independently and the 

combined tasks of the Broken Window, Refused umbrella, and Cat Rescue are 

presented in Supplemental Material 4. 

3.6 Summary of the recommended variables 
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Our study reported the expected variability and MDC₉₀ for transcription-less and 

linguistic discourse measures across five tasks in individuals with aphasia (PWA). 

Given the inherently variable nature of discourse, providing reference values for 

expected variability is essential to distinguish true changes over time. We provided 

adapted MC for the three tasks of the Broken Window, Refused Umbrella, and Cat 

Rescue, along with the scoring sheets in Supplemental Material 2. Table 10 

summarizes the reliability statistics as well as MDC₉₀ values to assist clinicians in 

implementing transcription-less discourse measures in their daily practice. 
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Table 10. Summary of recommended transcription-less variables, including MDC90. All reported ICC are good (between .75 and 

.90) or excellent (above .90). Only the positive significant correlations are reported.  

Task Variables Intra-rater reliability 

analyses 

 

Inter-rater 

reliability analyses 

 

Test-retest 

reliability 

analyses 

 

Construct 

validity 

analyses 

 

MDC90  

WAB-R TU Test - good 

Retest - excellent 

Test - Retest - 

excellent 

Good CIU 4.19 

CoRe Test and Retest - good - Excellent - 1.03 

Cinderella MC Test and retest - 

excellent 

Test and retest - 

excellent 

Excellent CIU and CoRe 16.90 

AC Test and retest - 

excellent 

Test and retest - 

excellent 

Good CIU, CoRe and 

MATTR 

6.69 

CoRe Test and retest - 

excellent 

Test - moderate 

Retest - excellent 

Good MC and AC 2.07 

Combined tasks 

of the Broken 

Window, the 

MC Test- good 

Retest - excellent 

Test- good 

Retest - excellent 

Good AC, CoRe and 

CIU 

6.27 

AC Test- good Test - moderate Good CoRe and CIU 2.27 
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Refused 

Umbrella and 

the Cat Rescue 

Retest - excellent Retest - excellent 

CoRe Test and retest 

excellent 

Test and retest - good Excellent MC and AC 

 

1.60 

Note. This table reports the variables that obtained higher psychometric qualities across the analyses for each task. ICC, 

Intraclass correlation; WAB-R, Western Aphasia Battery-Revised picture description; TU, Thematic Units; CoRe, 

Coherence/reference; MC, Main Concept composite score; AC, Accurate and complete; II, Inaccurate and incomplete; AB= Absent, 

MATTR= Moving Average Type-Token Ratio; CIU= Correct Information Units. MDC90= Minimal detectable change at 90% 

confidence interval.  
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4 Discussion 

This study aimed to evaluate the psychometric properties of three transcription-less 

discourse measures: MC, TU, and CoRe. Intra-rater, inter-rater, and test–retest 

reliabilities were assessed across five monologic discourse tasks in PWA. Construct 

validity was examined through correlations with transcript-based linguistic measures 

including MATTR and CIU. The MCA procedure was adapted for use in Laurentian 

French for three tasks:  Broken Window, Refused umbrella, and Cat Rescue. In addition 

to these core measures, test–retest reliability was evaluated for 13 transcript-based 

linguistic discourse variables, and MDC₉₀ was reported to support clinical 

interpretation. 

4.1 Reliability of transcription-less measures 

Briefly, our results support the clinical and research utility of transcription-less 

discourse measures. MC, AC, TU, and CoRe demonstrated strong psychometric 

properties across tasks, including good-to-excellent intra- and inter-rater reliability, 

robust test–retest stability, and meaningful associations with related discourse 

metrics. Notably, Wilcoxon signed-rank tests showed no significant differences 

between the test and retest scores, reinforcing the reliability of the findings. Together, 

these results confirm that these measures are consistent over time and across raters, 

thereby highlighting their potential for routine clinical monitoring and longitudinal 

research.  

Our findings largely align with and expand previous research on MCA variables. 

Specifically, in line with Kong (2011), the MC variable consistently showed good-to-

excellent reliability across all analyses, whether intra-rater, inter-rater, or test–retest, 

and across all elicitation tasks. Similarly, the Accuracy Code (AC) demonstrated good 

test–retest reliability across tasks and excellent rater agreement for the Cinderella 

storytelling task, echoing the findings of Nicholas and Brookshire (1995), Kong (2011), 
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and Boyle (2014). However, rater reliability for the combined task condition was 

somewhat more variable; intra-rater reliability was good at test and improved to 

excellent at retest. Similarly, inter-rater reliability increased from moderate to 

excellent between time points. These differences may reflect the influence of task 

variability on the rater performance. Notably, direct comparisons with previous 

studies are limited by methodological differences: Kong (2011) employed Kendall’s 

tau, Boyle (2014) used point-to-point agreement, and neither reported rater reliability 

at either time point. Our findings support the use of MC and AC as reliable measures 

for tracking clinically meaningful changes in discourse following therapy and during 

natural recovery. While both MC and AC offer insights into the conveyance of essential 

content, the AC code may be especially appealing for routine clinical use because of its 

simplicity, as it can be computed directly without the need to aggregate multiple 

variables into a composite score, ultimately reducing the scoring burden and 

enhancing efficiency. In contrast to Boyle (2014), who examined the reliability across 

five different stimuli, our study tested the stability of MCA variables in a reduced set of 

tasks to enhance clinical applicability. Our findings suggest that MCA variables remain 

reliably measurable with a single task, supporting their use in faster assessments 

suited to time-limited, fatigue-prone acute care settings. As in Boyle (2014), our use of 

shorter samples likely contributed to the limited variability observed in inaccurate 

concepts. This resulted in lower reliability for these codes under the current task 

conditions. Confirming previous findings (Kong, 2011), the Absent (AB) code also 

showed excellent test–retest reliability for the Cinderella storytelling task and 

moderate reliability in the combined task condition. The rater agreement for AB was 

good to excellent across both individual and combined tasks. Taken together, our 

results reinforce the status of the MCA approach, particularly MC and AC variables, as 

psychometrically robust and clinically viable tools for discourse assessment. These 

findings further support the integration of MCA scoring into accessible, transcription-

less discourse evaluation protocols. 
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Regarding the TU captured for the WAB-R picture description task, this measure 

obtained excellent intra- and inter-rater reliability, expanding previous studies of 

inter-rater reliability (Brisebois et al., 2020, 2022). As expected, test-retest reliability 

was better in PWA than in controls (Marcotte et al., 2024). More precisely, the reliability 

was excellent, supporting the use of this measure in future research and assessing 

clinical changes. Furthermore, similar to MCA variables, TU measurement requires 

minimal administration time, making it ideal for acute-care aphasia assessment. 

Among the variables examined, CoRe was the only transcription-less measure 

evaluated across all tasks, with rater reliability varying depending on the specific 

discourse task. For the WAB-R picture description task, the intra- and inter-rater 

reliabilities were consistently moderate. In contrast, the intra-rater reliability was 

excellent for the Cinderella storytelling and combined tasks at both timepoints. Inter-

rater reliability was moderate at test and excellent at retest for the Cinderella 

storytelling task and consistently good for the combined tasks. This variability aligns 

with the nature of the construct being scored; coherence and referential clarity may 

be more difficult to reliably assess in tasks that lack a structured narrative. For 

instance, in picture descriptions, coherence may play a less central role in 

communicative success, as the primary demand is to describe visual elements rather 

than organize events into a logical sequence. Notably, intra-rater reliability was 

excellent for the two tasks—a critical strength, especially in clinical contexts where the 

same clinician may be responsible for tracking changes over time. Ulatowska et al. 

(2003) reported a 90% point-to-point inter-rater agreement for coherence and 70% for 

reference; our findings expand this work by evaluating intra-rater reliability. The CoRe 

also demonstrated excellent test–retest reliability across all stimuli, including 

individual tasks contributing to the combined score, confirming its stability over time. 

From a practical perspective, our team found that scoring CoRe required 

concentration even after training but was nonetheless considered straightforward. 

The only challenge arose with one participant, whose sparse output made it difficult 
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to judge coherence on such a small sample, which may account for the observed 

lower inter-rater reliability. Overall, the raters reported that the scoring categories 

were intuitive and easy to apply. In summary, the CoRe appears to be a promising 

measure for capturing clinically meaningful changes in discourse coherence and 

referential appropriateness.  

In summary, this study provides strong evidence that transcription-less discourse 

measures, including MC, AC, TU, and CoRe, are reliable and clinically viable tools for 

assessing aphasia. These variables showed consistent performance across tasks and 

rating conditions, with good-to-excellent inter- and intra-rater agreement, robust 

test–retest reliability, and meaningful construct validity. Crucially, each measure taps 

into a distinct level of discourse processing, offering a multidimensional view of 

communication that aligns with how PWA use language in daily life. Given the central 

role of discourse in social participation and recovery and the longstanding need for 

efficient and scalable assessment tools, these findings represent a meaningful 

advance. Our results support the integration of these measures into routine clinical 

workflows, particularly in time-constrained settings, and highlight their potential for 

monitoring progress, guiding treatment, and improving the ecological validity of 

aphasia assessments. Table 10 summarizes the psychometric results for the variables 

that showed the most robust quality. 

4.2 Refining discourse assessment: the role of task selection 

Our findings emphasize the critical role of task selection when using discourse 

measures to assess aphasia severity or track changes over time. As shown in previous 

work (Stark et al., 2023), aphasia severity can affect discourse performance differently 

across task types. The Bland–Altman plots in our study visually illustrated this pattern: 

participants with moderate to severe aphasia generally produced lower mean values 

at both time points, while those with milder aphasia demonstrated higher and more 

stable scores. However, the relationship between severity and discourse output was 
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inconsistent across all tasks. 

The WAB-R picture description and combined task condition revealed relatively even 

data dispersion across severity levels, suggesting that these tasks allow for more 

individualized performance and are better suited to capturing variability in language 

profiles. This aligns with the known variability in discourse production, even among 

neurotypical speakers (Marcotte et al., 2024), and reinforces the need to assess 

discourse across multiple elicitation contexts. In contrast, the Cinderella storytelling 

task yielded more constrained scores in participants with greater impairments, 

particularly for CoRe, MC, and AC, suggesting that it may be less accessible to 

individuals with moderate to severe aphasia. However, this same task showed high 

sensitivity to subtle lexical-semantic changes in individuals with mild cognitive 

impairment and latent aphasia (Stark et al., 2025), underscoring its value in detecting 

more nuanced deficits in less affected populations. 

Overall, tasks that include visual support (e.g., WAB-R, Cat Rescue) or structured event 

sequences (e.g., Broken Windows and Refused umbrellas) appear to offer a more 

balanced challenge, accommodating a wider range of severity. These tasks may better 

capture the heterogeneous nature of aphasia by eliciting representative performances 

across diverse profiles. 

Our findings support the need for psychometric validation not only at the group level, 

but also across severity subgroups. Tailoring reliability assessments, for instance, 

through double baselines or single-subject designs, can increase the precision and 

clinical utility of discourse outcome measures. Ultimately, assessing performance 

across multiple discourse tasks remains essential to accurately characterize aphasia 

and capture meaningful changes over time. 

4.3 Construct validity and selection of outcome measures  

To assess construct validity, we examined the relationships among transcription-less 
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variables and between these variables and transcript-based linguistic measures (CIU, 

MATTR), guided by the LUNA framework. Each transcription-less variable targets 

specific discourse processing levels: MC and AC reflect propositional organization; TU, 

macrostructural planning; and CoRe, macrostructural and pragmatic levels. Lexical 

informativeness (CIU) and lexical diversity (MATTR) represent linguistic formulations. 

While all transcription-less measures rely on language, their sensitivity varies based on 

their theoretical targets and task demands. 

Significant positive correlations across variables support their construct validity and 

align with LUNA’s multilevel model. For instance, TU significantly correlated with CIU 

during the WAB-R picture description task, suggesting that thematic relevance 

(macrostructure) aligns with lexical informativeness (linguistic level), which is 

consistent with Brisebois et al. (2022). The lack of correlation between TU and CoRe in 

this task highlights the influence of task structure. In description-based tasks, 

coherence and referential clarity may play a lesser role in communicative success. 

In contrast, MC and AC showed strong correlations with both CIU and CoRe in the 

Cinderella storytelling and combined tasks, indicating that the ability to convey 

accurate and complete content draws on propositional, linguistic, and pragmatic 

processing. These findings mirror those of Linnik et al. (2022), who demonstrated that 

both micro- and macrostructural features shape coherence, and Wright and Capilouto 

(2012), who found that lexical informativeness and diversity contribute to global 

coherence. AC’s correlation with MATTR further suggests a relationship between 

precise conceptual encoding and lexical richness, echoing Kong’s (2011) findings. 

Collectively, these results reinforce that transcription-less variables reflect 

interactions across discourse levels in clinically meaningful ways. 

In addition to construct validity, our study contributes to Boyle’s (2020) framework for 

selecting discourse outcome measures, which emphasizes matching variables to 

client needs, the clinical context, and psychometric quality. We address the latter by 
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providing robust evidence for two key psychometric properties: scoring reliability and 

test–retest stability. While responsiveness to change was beyond the scope of this 

study, prior work suggests that transcription-less variables are sensitive to clinical 

changes. For example, TU has captured recovery between acute and chronic stages 

(Brisebois et al., 2020, 2022), while MC has been used to differentiate between PWA 

and various comparison groups, including individuals with subclinical aphasia 

(Fromm et al., 2017) and primary progressive aphasia (Dalton et al., 2020). In 

Laurentian French, MC demonstrated treatment sensitivity following a phonological 

component analysis (Masson-Trottier et al., 2022). CoRe, while less studied in 

intervention contexts, has shown meaningful correlations with the WAB-AQ and 

discourse coherence ratings (Ulatowska et al., 2003), pointing to its potential as a 

treatment outcome measure. 

Although CIU and MATTR are transcript-based, our study supports their use in 

Laurentian French. The CIU is well established in English-language studies (Boyle et 

al., 2022; Peach & Reuter, 2010), and it is a validated measure of lexical diversity (Rose 

et al., 2016). As Dipper et al. (2020) noted, over 500 outcome measures have been used 

in aphasia discourse intervention studies, mostly at the word level, with no clear 

consensus on best practices. Our findings support MC, TU, and CoRe as practical and 

reliable alternatives that go beyond lexical metrics and offer insights into multilevel 

discourse processing. 

4.4 Limitations and future directions 

This study had several limitations. First, we focused on structured tasks—picture 

description, storytelling, and sequential storytelling—which do not capture more 

spontaneous or personal narratives that are often central to aphasia assessment. 

Recent findings suggest that unstructured conversations can be assessed reliably and 

reveal features that are not present in structured tasks (Leaman & Edmonds, 2021). 

While differences exist between genres, key discourse elements, such as 
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communicative success, subject-verb use, and complete utterances, are strongly 

correlated across tasks. Moreover, structured tasks, such as picture descriptions, have 

been shown to predict performance in spontaneous speech, particularly regarding 

word count and correct information units (Doyle et al., 1995). Second, our measures 

did not target the non-verbal or paralinguistic dimensions of communication, which 

are underrepresented in current transcription-less tools (Stark & Dalton, 2024). Given 

the growing evidence on the importance of multimodal communication in aphasia 

(Dutta & Mohapatra, 2024), future research should integrate these aspects to capture a 

more comprehensive picture of discourse competence. Third, while our study 

assessed intra- and inter-rater reliability, as in Stark et al. (2023) and Kong (2011), we 

included raters with varying experience levels: an experienced speech-language 

pathologist, novice clinician, and second-year student in a professional SLP master 

program. Although the rating team included one novice and one SLP student, good-

to-excellent reliability was achieved for at least two variables across all stimuli. This 

suggests that the scoring procedures may be robust to some variation in rater 

experience. However, future studies should directly examine the influence of rater 

expertise on scoring consistency. For instance, Casilio et al. (2019) found that raters' 

experiences affect the reliability of particular speech and language features but not 

others. Future studies should also examine the influence of demographic and clinical 

variables, including aphasia severity, age, education, sex, and bilingualism, on 

discourse measure reliability, for instance through partial correlation analyses. Our 

sample size precluded such analyses in the present study. Notably, 16 out of 23 

participants were bilingual or multilingual, which reflects the composition of our 

clinical population and enhances the ecological validity of our findings, but also 

highlights the need for future work specifically examining the role of multilingualism 

in discourse reliability. Finally, while MC, TU, and CoRe offer practical means of 

assessing discourse in diverse clinical contexts, they should be used with a 

comprehensive aphasia battery that includes constrained language tasks. This 
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combined approach ensures a more complete assessment of the language and 

communication abilities of PWA. 

5 Conclusion 

This study provides the first psychometric validation of transcription-less discourse 

measures—Main Concept Analysis (MCA), Thematic Units (TU), and 

coherence/reference (CoRe)—across five discourse tasks in Laurentian French 

speakers with aphasia. All three measures demonstrated strong reliability and 

feasibility in assessing discourse in individuals with chronic aphasia. CoRe has 

emerged as particularly robust across tasks and rating conditions, reinforcing its value 

for clinical and research applications. 

 

Importantly, these findings underscore the potential of culturally adapted, 

transcription-less measures to track discourse level changes over time. They also 

highlighted the impact of task selection as different elicitation contexts captured 

distinct discourse profiles and varied in their sensitivity across severity levels. By 

offering efficient, scalable, and reliable alternatives to transcript-based methods, this 

study lays the groundwork for integrating these measures and their associated stimuli 

into routine clinical practice, ultimately improving the accessibility and ecological 

validity of discourse assessment in aphasia. 
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