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Day 1 (22 September 2026; Tuesday)

09.00-09.30 Registration
09.30-09.45 Welcome

Theme: Discourse/Mild aphasia

09.45-10.45 Keynote: Lucy Dipper

10.45-11.15 Break

11.15-12.15 Keynote: Eva Soroli

12.15-12.45 Discussion (Chair: Sylvia Martinez Ferreiro)
12.45 - 13.45 Lunch

13.45-14.15 3-minute poster presentation pitches

1. Sophie Arheix-Parras- Anterior Temporal Lobe stimulation using rTMS for post-stroke
aphasia recovery (ATLAS): a study protocol for a single-blinded randomized clinical trial

2. Noor-E-Zannat Nusha - The complementiser que in Spanish connected speech: a
morphosyntactic signature of dementia

3. Elizabeth Galletta- Tradeoff Patterns in Connected Language Production in Post-Stroke
Aphasia Following Speech-Language Therapy

4. Claudia Penaloza - Learning and maintenance of L3 novel words in a multilingual person
with aphasia: Is there a cognate facilitation effect?

5. Christiana Spiliou - Syntactic abilities and short-term memory in the behavioral variant of
frontotemporal dementia

6. Jo-Anne van der Sluijs - Morphological Relations and Word Networks in People with Post-
Stroke Aphasia

7. Manon Winkler - A German Test for Thematic and Taxonomic Relations in Awake Brain
Surgery: Standardization and Validation of the GB-WOBA

8. Lena Rybka - Longitudinal subjective accounts of co-occurring language and memory
complaints in glioma patients undergoing brain surgery and comparison to
neuropsychological assessment

9. Dilan Joseph Garcia Inclan - Embedding-Based Discourse Coherence in Spanish Dementia
Speech

14.15 - 15.15 Poster session 1

15.15-16.45 Oral presentation 1

1. Alycia Laks - Psycholinguistic effects on word-level comprehension: results from a novel
web-based word-picture matching task

2. Michael Scimeca - Overall Language Impairment and Cross-Language Effects Shape
Reading in Bilinguals with Aphasia

3. Marina Ruiter - Dynamic assessment of everyday communication using Virtual Reality
(DCOM-VR)



4. Imke Wets - Investigating the comprehension of discourse particles via a selection test in
Dutch-speaking persons with aphasia

5. Silvia Marchesotti - Behavioral and neurophysiological effects of transcranial direct current
stimulation to the left inferior frontal gyrus in patients with expressive aphasia

6. Rosemarije Weterings - Measuring confrontation naming under increased cognitive
demands in young stroke: the Picture Naming Cards Test

Day 2 (23 September 2026, Wednesday)

Theme: Language impairments in understudied diseases
09.00-10.00 Keynote: Adria Rofes

10.00-10.30 Coffee break

10.30-11.30 Keynote: Agnes Trébuchon

11.30-12.00 Discussion (Chair: Yuval Z. Katz)

12.00 - 13.00 Lunch

13.00-13.30 3-minute poster presentation pitches

1. Soléne Hameau - Where is the locus of language mixing in bilingual aphasia? A
preliminary comparison of two cases.

2. Cassiady Perard - Silent and Filled Pauses as Markers of Longitudinal Language Change in
Mild Primary Progressive Aphasia: A Case Study

3. Marie Couvreu - Associative Strength and Semantic Proximity: A Cross-Modal
Investigation of Lexical-Semantic Network Organisation

4. Silvia Hargrove - Dissociation of Retrieval and Inflection of Verbs and Adjectives in
Bilingual Speakers with Aphasia

5. Ana Mati¢ - Elaboration of events in a picture description task: a case of Croatian and
Norwegian PWA

6. Dorte de Kok - The multilingual Token Test App

7. Georgia Roumpea - Investigating deverbal nouns in individuals with neurodegenerative
syndromes: evidence from Slovene

8. Irina Chupina - How interrelated are semantic and episodic memory retrieval? An MEG
study of healthy individuals and people after left temporal lobe epilepsy surgery

9. loannis Papakyritsis - The effect of lingustic complexity on temporal aspects of speech
production in normal Aging: Data from Greek

13.30-14.30 Poster session 2

14.30-16.00 Oral presentations 2

1. Yuval Z. Katz - Hidden in the treetop: Moved and non-moved prepositions in agrammatism
2. Michal Laznicka - Disfluencies in the production of Czech prepositional phrases

3. Mauro Vigano - Abstract morphosyntactic features versus overt morphophonological cues
in the comprehension of French object relatives in Primary Progressive Aphasia

4. Abdullah Mahmud Alauddin - Frequency and Variation of Code-Switching Patterns in
Spanish-Galician Bilinguals with Cognitive Decline



5. Sopho Tsagareishvili - First insights on nonfluent aphasia in Georgian: A quantitative
analysis of spontaneous speech with a focus on morphosyntax

6. Jaya Ratane - Aphasia and Neurodegenerative Language Disorders in Creole Speakers: A
Scoping Review

Day 3 (24 September 2026, Thursday)
Symposia

09.00-10.15 Symposium 1
Jean-Marie Annoni - Living well with aphasia: research and topics priorities identified by
stroke survivors and aphasia associations

10.15-10.45 Coftee break

10.45-12.00 Symposium 2
Maria Varkanitsa - Rethinking Assessment in Aphasia: Discourse Ecosystems, Interpretable
Metrics, and Clinical Relevance

12.00 - 13.00 Lunch
13.00-13.30 3-minute poster presentation pitches

1. Rola Andrawes - Lexical diversity and language mixing in two Egyptian Colloquial Arabic
- English bilingual people with aphasia

2. Jean-Marie Annoni - Case report on the transition from phonetic error to correct production
in a chronic PWA with spectral analysis

3. Gregoire Python - A group therapy approach using generative artificial intelligence and
accessibility features of smart devices to support written communication and social
participation in aphasia

4. Rinn Wang - A Usage-based Approach to Assessing Sentence Comprehension

5. Madeline Philipsen - Noun and Verb Association in German: Test Standardisation and
Validation of the GB-WoBA

6. Tamas Kaldi - Dynamic Scaling of Sentence Processing Effort in Hungarian Speakers with
Aphasia: A Pupillometry Study

7. o Salmons - Main Concept Analysis in Catalan and Spanish: performance of unimpaired
bilingual speakers

8. Johanna Scholtz - Sentence completion for pre- and postoperative language testing in
neurosurgical patients

9. Katerina Gkatzioni - Syntactic impairment in Huntington’s disease: a case series study

13.30-14.30 Poster session 3

Social event



Day 4 (25 September 2026, Friday)

Theme: Advances in understanding aphasia recovery
09.00-10.00 Keynote: Fatemeh Geranmayeh
10.00-10.30 Coffee break

10.30-11.30 Keynote: Gesa Hartwigsen

11.30-12.00 Discussion (Chair: Vitdria Piai)

12.00 - 13.00 Lunch

13.00-13.30 3-minute poster presentation pitches

1. Anaélle Filisetti - A study of the impact of speech rhythm and semantic context on
comprehension and production in Parkinson’s disease

2. Djaina Satoer - Mild aphasia in patients with brain tumors and after stroke: objective and
subjective insights

3. Lotta Heidemann - Beyond words: Capturing Creativity in Speech-Replacing gestures in
people with aphasia

4. Alberto Osa Garcia - Acute white matter integrity differentially predicts early connected
speech recovery in post-stroke aphasia

5. Vivien Vasari - Hungarian adaptation of the Apraxia of Speech Rating Scale—3.5: A pilot
study of differential diagnosis in post-stroke AOS and aphasia

6. Laure Salpéteur - Effects of psycholinguistic variables on repeated written naming attempts
across aphasic deficits

7. Mareike Hartmann - Novelty meets Effectiveness: Creative Naming Strategies in Persons
with Aphasia

8. Caroline Rogue - Language assessment using immersive virtual-reality relative to standard
tests: results on neurotypical adults and preliminary validation on people with aphasia

9. Anna-Maria Strinzel - ‘Striped shirt in blue and orange’ — Verbose discourse production in
people with focal epilepsy

13.30-14.30 Poster session 4

14.30-16.00 Oral presentations 3

1. Ioana Sederias - Understanding language change in cognitive aging from a usage-based
perspective: Implications for Aphasia

2. Frank Tsiwah - Towards preserving errors: fine-tuning automatic speech recognition for
literal transcription of aphasic speech

3. Ludovica Onofri - Grammatical Tense Impairment in Aphasia: a usage-based investigation
of verb forms in spontaneous language production

4. Vitor Zimmerer - A usage-based approach to language in Alzheimer's disease: the effect of
multiword-frequency variables on patterns of impairment

5. Josefina Castillo Cerutti - The Emoji Naming Test: Comparing naming performance in
controls and people with aphasia

6. Ana Maria Estrada Pineda Temporal Indicators of Bilinguals' Early Cognitive Decline in
Verbal Fluency Tasks
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Frequency and Variation of Code-Switching Patterns in Spanish-Galician
Bilinguals with Cognitive Decline

Abdullah Mahmud Alauddin | Silvia Martinez-Ferreiro
Introduction and aims

This study investigates code-switching (CS) patterns in older Spanish dominant Spanish-
Galician bilingual adults with mild cognitive impairment (MCI) and dementia. The analysis
focuses on the frequency and type of switches (word and clause level) with special attention
to adverbs, prepositions, and pronouns. Building on the ProGram theory (Boye & Harder,
2012), which distinguishes lexical items (discursively primary and independent) from
grammatical items (discursively secondary and dependent), Martinez-Ferreiro and Boye
(2019) draws on evidence from bilingual aphasia showing that isolated insertions from a non-
target language are predominantly lexical, while grammatical elements tend to appear only in
combination with a lexical host from the same language. Further work on prepositions and
pronouns demonstrates that these categories are internally heterogeneous and must be divided
into lexical and grammatical subtypes, each showing distinct vulnerability profiles in aphasia
(Martinez-Ferreiro et al., 2019). The current study characterizes CS patterns in older Spanish-
Galician bilingual adults with MCI and dementia, focusing on (a) the frequency of switches
across groups with differing degrees of cognitive decline, and (b) the types of switches,
including instances of code-switching and code-mixing, and their lexical-grammatical status,
to delve deep into the role of this phenomenon in cognitive decline. Special focus is given to
whether isolated grammatical switches, items produced without a lexical host from the same
language, increase as a function of neurodegeneration. Based on previous findings, the
switching frequency is expected to follow a gradient of Dementia > MCI > Controls and
word-level insertional switches to predominate over clause-level alternations in the clinical
groups.

Methods

Spontaneous speech data was collected from 84 (68 females and 16 males) Spanish-dominant
older Spanish-Galician bilingual adults (mean age = 78.8) divided into three groups —
dementia (n = 28), MCI (n = 27), and neurotypical controls (n = 29) — through semi-
structured interviews comprising picture description, narrative tasks, and conversational
interaction. The participants were recruited through the LINDEGALES (ED431F 2024/018)
and SECONDSGALES (PID2023-1516730B-100) projects and they went through a cognitive
and a linguistic evaluation. Samples were transcribed following CLAN conventions and were
processed using CHAT. The transcription and subsequent review were completed by two
trained linguists and disagreements were solved through consensus. Necessary variables were
extracted from the .cha files using Python and the dataset was then analysed using R for
results visualisation. For the frequency of code-switching, all switches were annotated.
Participants were compared by group to evaluate group-wise frequency of code-switching.
The switches were also marked at word, constituent, and clause levels before extracting a
ratio of switch counts. All switches were combined and compared by groups to capture code-
switching tendencies among participants who switched language during data collection.
Statistical analyses are in progress at the time of submission.



Results

The proportion of participants who produced at least one switch was 24.1% in the control
group (n = 7/29), 14.8% in MCI (n = 4/27), and 28.6% in dementia (n = 8/28). The dementia
group showed the highest switching rate, followed by the control group. MCI had the lowest
percentage of participants who switched language.

Among the code-switching participants, Spanish-Galician was the most common combination
in all groups, with English intrusions only found in the speech output of one control and one
participant with dementia.

Total switches were computed as the sum of clause and constituent switches, and word-level
insertions per participant. This overall count was markedly higher in the dementia group (M =
42.1, Mdn = 13) compared to MCI (M = 3.2, Mdn = 3.5) and controls (M = 3, Mdn = 2.0),
whose performance was similar. The dementia group also showed considerably greater
within-group variability, driven by two participants with total switch counts of 212 and 56
respectively, against a background of more moderate switching in the remaining six
participants with dementia. Both the control participants and the participants with MCI who
switched languages clustered at low total counts, although both the mean and the median of
switches in the MCI group was slightly higher.

Discussion

While the initial hypothesis expected the switching gradient to be Dementia > MCI >
Controls, overall, participants with MCI code-switched less than both the control group and
the participants with dementia. This may be explained by the fact that proactive monitoring
remains relatively intact in MCI (Calabria et al. 2025), preventing them from switching
languages as a compensatory strategy for incipient difficulties. On the other hand, participants
with dementia showed the highest tendency to code-switch, complying with the hypothesis,
which may suggest weakened cognitive control. Control participants, however, show
comparatively high tendency of code-switching suggesting that the percentage of speakers
choosing to switch language during a conversation alone cannot act as a reliable marker of
cognitive decline without strict control of the sociolinguistic context.

If we focus only on those participants who produce examples of code-switching and mixing,
the hypothesized pattern emerges: Dementia > MCI > Controls. This shows that although
some MCI participants successfully monitor their speech and refrain from switching language
through potential hypercorrection, those who do switch, do it more often than neurotypical
participants. Ongoing fine-grained statistical analyses will help us to draw a clear picture of
the role of code-switching in older Spanish-Galician bilingual adults and how this changes in
the different stages of cognitive decline.
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Lexical diversity and language mixing in two Egyptian Colloquial Arabic -
English bilingual people with aphasia

Rola Andrawes | Mauro Vigano | Seckin Arslan
Introduction and aims

Language recovery in bilingual people with aphasia (PWA) can follow different patterns
predicted by diverse factors such as age of acquisition, proficiency and frequency of use of
languages in their daily life (Fabbro, 2001; Goral et al., 2002; Paradis, 2001; Mufioz &
Marquardt, 2004). Typological distance between the language pairs and structural complexity
also appear to influence these recovery patterns (Arslan & Felser, 2018; Kuzmina et al.,
2019). A trend towards better-preserved lexical abilities and fairly intact verbal inflectional
forms in the language with more complex morphology has often been reported (Abuom &
Bastiaanse, 2012; Kambanaros & Grohmann, 2011). Mixing lexical elements between
languages in spontaneous language production is also common in bilingual PWA in order to
circumvent lexical retrieval difficulty (Goral et al., 2019). However, little is known about
whether and how language mixing patterns are associated with lexical diversity in
spontaneous speech production in bilingual aphasia. Egyptian Colloquial Arabic, a language
with a rich and complex inflection paradigm, has fewer than a handful of studies (see
Elkholay et al., 2025). The present study aims to examine spontaneous speech production in
two individuals with Egyptian Colloquial Arabic—English bilingual aphasia, focusing on
lexical diversity, syntactic structure, morphological accuracy, and language mixing.

Methods

Two female bilingual PWA who speak Egyptian Colloquial Arabic and English were
recruited for this study. They both acquired English at approximately age four and use both
languages in their daily lives. P1 was aged 47 at the time of testing, living in Canada and
hence in a dominantly English-spoken environment. P2 was aged 48 and based in Cairo,
where Arabic is the dominant language. Both PWA presented with a left-hemisphere ischemic
stroke (60- and 14-months post-onset). The two PWA were screened for language
impairments using selected subtests of the Bilingual Aphasia Test (BAT Arabic Screening
version; Guilhem et al., 2013). Speech samples were collected using a semi-spontaneous
interview and picture description tasks following Arslan et al. (2016).

Results

The results are presented in Table 1. P1’s BAT performance for syntactic comprehension was
slightly higher in English (0.70 vs. 0.60; #~=+0.21), while word and sentence repetition were
identical (4=0.00). In terms of lexical retrieval, P1’s naming accuracy showed a strong
advantage for Arabic over English (1.00 vs. 0.67; h=—1.22, *large effect size). P1’s sentence
translation and grammaticality judgment ability were overall preserved in Arabic (0.83 vs.
0.50; h=—0.72; 0.75 vs. 0.63; h=0.26, respectively), while sentence correctness was around
chance in both languages (0.50 vs. 0.43; 7=+0.14). Word recognition and word translation
tasks reported ceiling performance in both languages. Regarding spontaneous speech, P1’s
production in English showed a higher verb—noun ratio and noun TTR than in her Arabic
(0.69 vs. 0.43; h=+0.55; 0.73 vs. 0.52; h=+0.46). P1 presented a larger number of language
mixing in Arabic with insertion of English lexical elements than in English.
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P2’s performance on BAT for syntactic comprehension and sentence repetition was identical.
Word repetition showed an English advantage (0.92 vs. 0.75; h7=+0.49). In terms of lexical
retrieval, P2’s naming showed a strong English advantage (1.00 vs. 0.83; 2=+0.83, *large
effect). Her sentence translation ability was better preserved in English (0.83 vs. 0.50;
h=+0.71). In contrast, grammaticality judgment and sentence correctness were better in
Arabic (1.00 vs. 0.75; h=—0.83, 1.00 vs. 0.83; h=—0.55). P2’s spontaneous speech outcomes
showed better performance in English than in Arabic in producing sentences with embeddings
(0.67 vs. 0.35; h=+0.67), with a higher noun TTR (0.78 vs. 0.62; #=+0.36), and higher verb—
noun ratio (0.76 vs. 0.61; ~=+0.34). Her language mixing patterns were present only in
Arabic.

Discussion

This study examined using BAT and spontaneous speech production in two Egyptian
Colloquial Arabic-English bilingual PWA, focusing on lexical diversity, syntactic structure,
morphological patterns and language mixing. P1 displayed a relatively balanced performance
across the two languages on the BAT, yet with a clear advantage for naming and sentence
translation in Arabic. In contrast, P2 showed a better performance in English, especially in
tasks involving naming and sentence translation while her grammaticality judgement
responses were more accurate in Arabic. P2’s production of complex embedded forms was
also higher in English than in Arabic, a difference which is not found in P1. In both
participants lexical diversity of nouns was slightly more intact in English over Arabic. Their
lexical diversity of verbs appeared to be equally affected in both languages. While only
minimal mixing was observed in their English production, both participants mixed English
elements while speaking Arabic. An example of mixing pattern P1 produced is given in (1).

o cel-walad wa?ef ‘ala chair w okht betsa’do beyakhod cookie men el-
cupboard mesh ‘arfa esmo eh bel-‘arabi

the-boy standing on chair and sister she-help-him he-take cookie from the-
cupboard not know.F name-its what in-the-Arabic

The data presented here largely converge with Goral et al. (2019), who observed that PWA
often mix lexical elements from the non-target language to compensate for lexical retrieval
difficulties. This explanation aligns well with the mixing patterns reported in the present
study. For both P1 and P2, noun lexical diversity was lower in Arabic than in English, and
both participants were observed to more frequently insert English lexical items when speaking
Arabic, likely reflecting greater accessibility of English lexical representations. A disparity
however is that P1 was found to have better naming ability in Arabic than in English, which
might be related to task effects, that is, confrontational naming and lexical retrieval during
connected speech may be differentially affected across languages in this bilingual PWA.
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Table 1. Outcome measures for P1 and P2 across BAT and Spontaneous speech measures.
Cohen’s 4 indicates effect sizes, where bolded comparisons indicate large effect sizes. Positive
h indicates English > Arabic, negative 4 indicates Arabic > English (we considered as 0.2 small,
0.5 medium, over 0.8 large effect sizes).

Measure P1 P1 Statistics P2 P2 Statistics
Arabic | English | Cohen’s /i | Arabic | English | Cohen’s &
Bilingual Aphasia Test Qutcomes
Syntactic comprehension 0.60 0.70 +0.21 0.90 0.90 0.00
Word repetition 0.75 0.75 0.00 0.75 0.92 +0.49
Sentence repetition 0.67 0.67 0.00 0.67 0.67 0.00
Naming 1.00 0.67 —1.22* 0.83 1.00 +0.83*
Commands 0.50 0.67 +0.35 0.67 0.67 0.00
Word recognition 1.00 1.00 0.00 1.00 1.00 0.00
Word translation 1.00 1.00 0.00 0.90 0.90 0.00
Sentence translation 0.83 0.50 -0.72 0.50 0.83 +0.71
Grammaticality judgment 0.75 0.63 -0.26 1.00 0.75 —0.83*
Sentence correctness 0.43 0.50 +0.14 1.00 0.83 —0.55
Spontaneous Speech Outcomes

Total utterances 27 33 33 27

Well-formed utterances 13 20 20 12

Utterances with embeddings 5 7 7 8

% well-formed utterances 0.48 0.60 +0.24 0.60 0.44 -0.32
% embeddings 0.38 0.35 -0.06 0.35 0.67 +0.67
Type—token ratio (TTR) 0.49 0.50 +0.02 0.51 0.49 =0.04
Number of verbs 37 41 43 39

Verb TTR 0.62 0.61 -0.02 0.63 0.59 -0.08
Number of nouns 87 59 71 51

Noun TTR 0.52 0.73 +0.46 0.62 0.78 +0.36
Verb—noun ratio 043 0.69 +0.55 0.61 0.76 +0.34
Nr. Code-mixing 17 2 8 0

Nr. Code-switching 2 4 2 0

Notes. For word recognition, word translation, sentence translation, grammaticality judgment,
and sentence correction, Arabic scores correspond to performance from English to Arabic, and
English scores correspond to performance from Arabic to English.



CASE REPORT ON THE TRANSITION FROM PHONETIC ERROR TO
CORRECT PRODUCTION IN A CHRONIC PWA WITH SPECTRAL
ANALYSIS.

Jean Marie Annoni, Giovanni Berti

INTRODUCTION

Overlapping effects and ambiguities in the identification of acoustic correlates of articulatory
properties are widely regarded as among the principal challenges in the analysis of phonetic
production recordings (1). In the presence of neurological disorders affecting language,
additional factors must also be taken into account. These include difficulties and uncertainties
in the temporal and spectral control of both motor planning (apraxia) and execution
(dysarthria) of speech; in some cases, these impairments co-occur.

METHOD

A 73 years old male surveyor, affected by chronic post-stroke aphasia (left hemispheric stroke
resulting in aphasia and hemiplegia for 10 years), exhibiting signs of probable apraxia of
speech, more pronounced than a concomitant mild dysarthria, and presenting with subsequent
partial hearing loss, was recorded while performing language tasks involving the
identification of synonyms and/or antonyms. A frequent but non-systematic substitution of the
speech sound /v/ with /b/ (phonemic paraphasia) was observed.

The subject was encouraged to adopt self-directed training strategies at home aimed at
enhancing concentration, with the goal of focusing cognitive resources on the retrieval of the
correct motor planning for the phoneme /v/ rather than /b/.

An internet loaded recording software, audacity 3,2,3 (https:/www.audacityteam.org) was
used for frequency analysis Oscillograms derived from phonetic recordings (expressed in
dB/sec) constitute sequences of forms that envelope each individual oscillation. Their
corresponding spectra provide a powerful analytical tool for examining the frequency
components of these oscillations. Both representations inherently reflect the aforementioned
effects and ambiguities.

RESULTS

This training allowed correction of certain specific errors. The figure (top right) presents
oscillograms (decibel values in the time domain) corresponding to the incorrect and correct
productions of the word “vermiglio” (vermilion, upper and lower panels, respectively). The
corresponding spectral analyses (decibel values in the frequency domain) are shown in the top
left. The lower panel displays a comparison of the spectral analyses of five distinct
occurrences of the word “vermiglio,” produced at different times but under consistent
environmental and procedural conditions.

The graphs were rendered comparable through numerical processing designed to normalize
decibel values relative to an appropriate reference point within the frequency spectrum. The
highest frequency vale was arbitrarily selected. A significant difference emerges, expressible
as g = AdB/AHz, to which several boundary conditions may be attributed. This processing
highlights distinct modulation patterns among the erroneous productions and the correct
production (blue signal). The magnified inset further emphasizes this distinction: following
normalization, the correctly produced “vermiglio” (blue) is clearly distinguishable from the
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other instances. Although the present study does not quantitatively characterize these
modulation differences, current technological capabilities would make such analysis feasible.

DISCUSSION

If words are considered as compositions of phonemes and speech sound, being as physical
observables, then, in the presence of a neurological lesion, the interlocutor of an aphasic
speaker perceives only the final output. Such transformations serve to align the perceived
utterance with the meaning that the speaker most likely intended to convey.

This largely automatic interpretative process may be described in algorithmic terms, where
the initial step consists of hypothesizing a phonetic—phonemic transformation, i.e., a
transformation of forms described in both the time and frequency domains. Representations in
the frequency domain may be directly related to the Strengthening of Connections (in term of
Hebbian Theory) required to activate synaptic processes underlying motor planning and
execution to activate the synaptic configurations necessary for the relearning of correct
phonemic forms (2).

The present study is limited to reporting the observed phenomena. Nevertheless, it highlights
the need for further investigation through additional recordings, focusing on:

o the validity of such methodology (analysis of form sequences in whole word spectral
analysis)

o the systematic nature of the observed differences;

o correlations between distinct modulation patterns and variations in the configuration
of epilaryngeal cavities;

» the systematicity of recall capacity, through self-training approaches aimed at
reactivating pre-existing neural configurations that may have become functionally
“frozen” following neurological injury.

o The potential impact on the speech educational approach or self education.
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Examples of oscillegrams and related
spectral analyses registered from using the
internet  loaded recording software,
Audacity {3.2.3) (*). The subject was
encouraged to enhance concentration to
retrieval the correct motor planning for the
phoneme fv/ rather than /b/ in the word
"wermiglio”; top correct, bottom erroneous
execution.

The below diagrams show the comparison
of five spectral analyses, four of thema are
erronecus production and one (the blue
line) is the correct one. The data have been
normalized to an appropriate reference
point within the frequency spectrum.

The magnified inset makes easly
distinguishable the correctly produced
“vermiglie” (blue).

(*) The recordings were collected using Audacity 3.2.3 by A. Rosadoni (student for speech and language
therapist, SLT) and Giovanni Berti (lay tutor) as part of the degree thesis entitled Esperienza in Associazione
Afasici Toscona: uso di Smartbrain® Home WSN4Life™ in persone con afasia (Bachelor’s Degree in Speech and
Language Therapy, School of Medicine, Department of Surgical, Medical, Molecular and Critical Area
Pathology, Academic Year 2022/2023).

The chapter concerning numerical processing and its related discussion was excluded from the present
manuscript, as it was considered beyond the scope of the thesis for speech and language therapy training.
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Anterior Temporal Lobe stimulation using rTMS for post-stroke aphasia
recovery (ATLAS): a study protocol for a single-blinded randomized
clinical trial

Sophie Arheix-Parras | Sophia R. Moore | Chris Rorden | Leonardo Bonilha | Rutvik H. Desai
Introduction and aims

Post-stroke aphasia is a major public health concern, as it affects quality of life and
community integration. Repetitive Transcranial Magnetic Stimulation (rTMS) has shown
promise for improving post-stroke aphasia recovery, with most studies targeting the right
Inferior Frontal Gyrus (IFG) using inhibitory rTMS or the left IFG using facilitatory rTMS,
putatively to restore interhemispheric balance (1). However, the language system is
widespread and complex, involving a large, interconnected network, and focusing on a single
cortical target may be insufficient for all aphasia profiles (2).

Lexicosemantic impairments, manifesting as anomia and/or semantic errors, can result from
deficits in lexical access or within the semantic system itself. In these processes, the Anterior
Temporal Lobe (ATL) is considered as a semantic hub in the hub-and-spoke model (3), while
other theories highlight its lexical sensitivity (4). Lesion-symptom mapping implicates the left
ATL in Picture Naming (5), and a preliminary single-case study applying inhibitory rTMS
targeting the right ATL showed improvement in picture naming for all post-stroke
participants with lexicosemantic impairments (6). In this single case study, the stimulation
was not associated with speech language therapy. Combining ATL stimulation with Semantic
Feature Analysis (SFA), a therapy aiming to strengthen semantic links around a word (7),
may further increase language recovery. Additionally, whether inhibition of the right
(undamaged) hemisphere or facilitation of the left (damaged) hemisphere produces greater
benefit remains unclear.

Furthermore, the mechanisms by which rTMS modulates language recovery remain poorly
understood and have not been studied in the context of ATL targeting. One fMRI study (8)
targeting the right IFG showed changes in bilateral recruitment during picture naming
following inhibitory rTMS, suggesting that stimulation effects extend beyond the targeted
region. We can hypothesize that rTMS will modulate not only the targeted ATL but also the
ventral semantic stream (2), and fMRI offers a means to examine how each type of rTMS
reorganizes intra- and interhemispheric connectivity in stroke recovery.

The ATLAS trial aims to (a) evaluate the effect of rTMS targeting the ATL combined with
SFA on anomia in post-stroke aphasia with lexicosemantic impairments, (b) compare the
efficacy of right ATL inhibition versus left ATL facilitation, and (c) investigate the neural
mechanisms of each stimulation using fMRI.

Methods

This single-blinded sham-controlled randomized clinical trial will recruit 45 participants
with chronic (>6 months post-onset) mild-to-moderate aphasia following a single left
hemispheric (LH) stroke, from May 2026 to May 2027. Participants are randomized into
three parallel groups: (1) inhibitory continuous Theta Burst Stimulation (¢cTBS) targeting the
right ATL; (2) facilitatory intermittent Theta Burst Stimulation (iTBS) targeting the left
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ATL; (3) sham stimulation (Figure 1). All groups receive rTMS five times per week for

two consecutive weeks (10 sessions in total), each immediately followed by 30 minutes of
SFA therapy (7). The stimulation intensity will be set at 80-90% of the resting motor
threshold. The sham stimulation will use the same coil but flipped over and will replicate the
auditory sensations produced by active stimulation. In addition, we will use electrical
stimulation of the scalp in the Sham group to mimic the sensory effects of active stimulation.
Target localization uses Brainsight® neuronavigation based on each participant’s T1 MRI.
The ATL target is defined as 10mm posterior to the tip of the middle anterior temporal lobe.

Assessments will be performed at baseline (S1), immediately post-intervention (S2), and

at one-month follow-up (S3). The primary outcome is naming accuracy, assessed using
Auditory Naming and Visual Naming Test (9). Secondary outcomes include verb naming (T-
DAYV 20 translated and adapted for United States participants (10)), the Comprehensive
Aphasia Test (CAT) that includes the Aphasia Impact Questionnaire, the Trail Making Test,
and a discourse measure (Peer Conflict Resolution task). All naming assessments are
administered twice per time point to account for intra-individual variability.

FMRI data will be collected at S1 and S2. Each session includes structural T1, resting-state
fMRI, a Picture Naming Task and a Semantic Matching Task (semantically related versus
unrelated word pairs contrasted with false-font strings (11)).

Power analysis based on prior rTMS studies in post-stroke aphasia indicates that 15
participants per group (n = 45, accounting for approximately 10% attrition) provides 80%
power to detect a significant group effect on Picture Naming accuracy (o= 0.05).

Results

Data collection begins May 2026. Results are not yet available. We will present rationale,
design, and preliminary results at the time of the conference.

Discussion

The ATLAS trial addresses gaps in the literature of rTMS in post-stroke aphasia. First, it
proposes to move beyond IFG stimulation by choosing the brain target based on participants’
specific lexicosemantic impairments. This approach was previously tested in Single Case
Experimental Designs, but never in a controlled trial (6, 12). Second, by directly comparing
inhibition of the right ATL to facilitation of the left ATL, it will allow comparison of the
effect of both approaches in regard to the interhemispheric imbalance theory. Third,
combining rTMS with SFA is based on the idea that both methods aim to strengthen
lexicosemantic networks, and their combination may produce larger effect sizes than either
alone. Finally, fMRI analysis of changes in connectivity will give insight into understanding
of underlying changes induced by the stimulation.

If results confirm improvement in both active stimulation groups, these findings could support
the choice of rTMS target based on the language profile of the participant, easily transferable
into clinical practice. RTMS is already recommended for clinical care in France for post-
stroke aphasia rehabilitation, and this study could be a first step toward the establishment of
clinical guidelines.
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Figure 1: Flow Diagram of the randomized controlled trial with three groups including (1) inhibitory
cTBS targeting the right ATL, (2) facilitatory iTBS targeting the left ATL, and (3) sham stimulation.
SFA: Semantic Feature Analysis, fMRI: functional Magnetic Resonance Imaging
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The Emoji Naming Test: Comparing naming performance in controls and
people with aphasia

Josefina Castillo Cerutti | Macarena Martinez-Cuitifio | Martina Mercado | Nicolas Nahuel
Romero | Lucia Trevisan | Maria Lourdes Matar | Mora Torrente | Dolores Zamora

Introduction and aims

Picture naming is a key task in language assessment which has traditionally relied on black-
and-white (B&W) line drawings. The most widely used tool is the Boston Naming Test
(BNT; Kaplan et al., 1983), which consists of 60 B&W drawings arranged by increasing
lexical difficulty. Despite its popularity, many items present cultural and pictorial limitations.
In addition, studies have highlighted the importance of color in visual recognition (Bramao et
al., 2011).

Emojis are a contemporary form of visual language created for instant messaging. They
represent multiple semantic categories, ranging from emotions to objects. Studies have
assessed differences in emoji use based on age, sex or culture (Bai et al., 2019), while others
have examined their application in psychological evaluation (Davies et al., 2019) and
cognitive tasks (Martinez-Cuitifio et al., 2023).

Given their widespread use and semantic attributes, emojis may provide cues that classical
neuropsychological tools lack. Therefore, this study aimed to compare performance using
traditional B&W drawings versus emojis in healthy controls and people with aphasia.

Methods
Participants

The sample included 74 native Spanish-speaking adults with no neurological or
neuropsychiatric conditions (M age=53.9, SD=17.75; M education=15.7, SD=2.82) and nine
people with post-stroke anomic aphasia (PWA; M age=59.9, SD=8.21; M education=14.6,
SD=3.78). Controls and PWA did not differ in education (F(1,9.12)=0.72, p=.417) or age
(F(1,19.01)=3.09, p=.095).

Materials

Two picture naming tasks were administered: One in B&W and one with emojis. DMDX
software (Forster & Forster, 2003) was used to record accuracy rates (ARs) and response
times (RTs). Each test consisted of the same 60 stimuli, differing only in picture format. The
B&W drawings were extracted from the BNT (BNT-B&W), while emojis (BNT-e) from
Emojipedia (https://emojipedia.org/) or designed with DALL-E 3 (OpenAl).

Procedure
Controls were divided into two groups: one was assessed using the BNT-B&W, whereas the

other one with the BNT-e. PWA were assessed with both tasks. Each participant was asked to
name aloud the stimuli with a single word, as quickly and accurately as possible.

20


https://emojipedia.org/

Each trial began with a 400-millisecond (ms) display of a fixation point followed by an 800-
ms stimulus presentation. This was followed by a black screen of 4000-ms for controls, and
20000-ms for patients, during which participants could name the stimulus.

ARs and RTs were collected, and all responses were examined using CheckVocal software
(Protopapas, 2007).

Analyses

A generalized linear mixed-effects model (GLMM) with a binomial distribution was used to
analyze the ARs. RTs were analyzed using a linear mixed-effects model (LMM). In both
cases, visual format (BNT-B&W vs. BNT-e) and lexical availability (high/medium vs. low)
were assigned as fixed factors, while subjects (ID) and items were included as random factors.
The first and second models analyzed controls and PWA, respectively. The third model
included controls and PWA.

Results

Considering controls” performance, the ARs analysis revealed effects of format (y*(1)=5.05,
p=.02), lexical availability (y*(1)=37.66, p<.001) and their interaction (¥*(1)=9.24, p=.002).
Post hoc comparisons indicated that for high/medium-availability items, BNT-B&W was
associated with lower odds of correct responses than emojis (OR=0.47, p=.007). No format
differences were observed for low availability items (OR=0.84, p=1.000). The RTs analysis
showed only an effect of lexical availability (F#(1,57.4)=29.57, p<.001), with low-availability
stimuli being 375-ms slower than high/medium-availability stimuli.

The analysis considering PWA in ARs indicated effects of format (%*(1)=13.24, p<.001) and
lexical availability (y*(1)=50.25, p<.001). BNT-B&W was associated with lower odds of
correct responses than BNT-e (OR=0.49, p<.001). High/medium-availability items were
associated with higher odds of correct responses than low availability items (OR=20.2,
p<.001). The RTs analysis denoted a significant effect of format (F(1,647.0)=17.72, p<.001)
and of lexical availability (F(1,64.7)=35.95, p<.001). Responses to BNT-B&W drawings
were, on average, 965-ms slower, and responses to low-availability items were slower than
responses to high- and medium-availability items.

When controls and PWA were included, only an effect of format was observed for ARs
(¥*(1)=23.17, p<.001). BNT-e was associated with higher odds of correct responses
(OR=1.88, p<.001). For RTs, the model showed effects of format (F#(1,1585.6)=57.8, p<.001),
group (£(1,66.4)=659.4, p<.001) and their interaction (F(1,1501.4)=60.4, p<.001). Post hoc
showed no format differences in controls, whereas PWA were slower with BNT-B&W, with a
mean difference of 726.53-ms.

Discussion

Emojis demonstrated an equal or better performance compared with traditional B&W
drawings in visual naming. They were named more correctly by both groups. In controls, this
effect was restricted to high/medium-availability items. In PWA, however, the advantage was
more pronounced, being named not only more accurately but also eliciting faster RTs. These
results suggest that emojis may offer a more ecological and semantically enriched alternative
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to classic naming tools. Future studies should expand clinical sample sizes, include diverse
aphasia profiles and examine performance across different neurological conditions.
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How interrelated are semantic and episodic memory retrieval? An MEG
study of healthy individuals and people after left temporal lobe epilepsy
surgery

Irina Chupina | Britta U. Westner | Marc Petrus Hendriks | Roy P.C. Kessels | Joanna
Sierpowska | Vitdria Piai

Introduction and aims

Although the separation of episodic (verbal) and semantic memory systems has proven useful
in clinical practice for categorising differently presenting memory impairments, empirical
evidence suggests that the two memory types are closely intertwined (Greenberg and
Verfaellie, 2010). This observation might be particularly relevant for individuals with left
temporal lobe epilepsy (TLE), as their performance on semantic and episodic memory tests
has been shown to correlate at the individual level (Barrett Jones et al., 2022). Furthermore,
following neural surgery conducted to control the seizures, TLE patients frequently
experience verbal memory as well as language problems (e.g., Helmstaedter, 2013), including
word-finding difficulties (Ives-Delipery & Butler, 2012). Despite these findings, the extent of
the interrelation between episodic and semantic memory remains poorly understood. To gain
a more nuanced understanding of this interrelation, we aimed to compare retrieval from
episodic and semantic memory at the behavioural and neural levels, as well as characterise the
changes these cognitive processes might exhibit after left TLE surgery. We asked: (a) whether
the behavioural performances on episodic and semantic memory tasks are correlated
(accuracy, response times); (b) to what extent electrophysiological retrieval signatures are
similar across the tasks; and (c) whether history of left TLE and epilepsy surgery leads to co-
dependent changes reflected in the electrophysiological retrieval signatures and, if so, how
these changes relate to behavioural retrieval efficiency.

Methods

We recruited cognitively healthy participants (N = 22) and epilepsy patients at least 1 year
after a standard left temporal lobe resection in which the basal temporal lobe area (crucial for
semantic memory and language) and (parts of) the hippocampus (crucial for episodic
memory) were removed (N = 10). Participants underwent structural MRI and performed a
language (semantic memory) and an episodic verbal memory task while
magnetoencephalography (MEG) was recorded. In the language task, participants named
pictures following semantically constraining and unconstraining sentences, the former
eliciting word planning in the pre-picture interval (Piai et al., 2014). This task also served as
the encoding phase of the memory task, in which participants read a word and pressed a
button to indicate whether they had encountered the word in the naming task (old) or not
(new) (Perrone-Bertolotti et al., 2015). We obtained electrophysiological signatures of
retrieval for language and memory by contrasting the conditions within tasks, where retrieval
of information occurs in one (constrained, old) but not the other (unconstrained, new)
condition. For data analysis, we first correlated error rates in all participants to assess the
interrelation of retrieval accuracy across the tasks. Then, we conducted within-task time-
frequency analysis within each participant group to characterise the retrieval signatures of the
semantic and episodic memory tasks. Next, we plan to correlate mean reaction times (RTs;
speech onset vs button-press times) within-participant to further assess the interrelation of
time-based retrieval efficiency across the tasks. Moreover, we will reconstruct the neural
sources for the retrieval activity in the time-frequency representations within-task.
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Additionally, we will use mutual information in the MEG signal to compare the brain-wide

signatures across tasks in healthy and patient groups (Westner et al., 2026). Finally, we will
descriptively report potential changes in the retrieval signatures demonstrated by the patient
group. Any co-dependent changes will be interpreted as evidence of the interrelatedness of

retrieval from episodic and semantic memory.

Results

Preliminary behavioural results demonstrate a moderate to strong correlation (tho = 0.7, p <
0.001) between error rates in language and memory tasks across all participants (controls: N =
15; patients: N = 7). In the TLE group, one individual experienced a more pronounced
difficulty in the language task, while another experienced a more pronounced difficulty in the
memory task. This highlights the potential dissociation in patient profiles, with either episodic
or semantic memory being more impaired. In line with previous studies (Piai et al., 2014;
Westner et al., 2026), the control group (N = 14) exhibited power decreases in the alpha-beta
frequency bands (8 — 30 Hz) in both tasks. These electrophysiological signatures are
associated with information retrieval. While sensor-level topographies indicated power
decreases in the left hemisphere in both tasks, these appeared to be more temporal in the
language task and more parietal-occipital in the memory task. We expect the source
reconstruction to reveal partially non-overlapping sources, with some overlap in left temporo-
parietal brain areas (Westner et al., 2026). In the patient group, we anticipate intra- or inter-
hemispheric changes in retrieval from semantic and episodic memory. We hypothesise that
functional language and memory signatures will be similar across tasks, but different from our
control population.

Discussion

Our ongoing study investigates the behavioural performance as well as electrophysiological
characteristics of information retrieval from semantic and episodic memory in healthy
individuals and individuals after left TLE surgery. The preliminary results support the notion
that language and memory are closely interrelated, yet are also distinct. First of all, although
the behavioural performance between language and memory retrieval correlated in all
participants, some patients may be relatively more impaired in one domain than the other. In
daily life this may lead to either memory or language complaints. Furthermore, while the
electrophysiological retrieval signatures in the control group showed similar spectral profiles
(decreases in the alpha-beta frequency range), they might be supported by (partly) non-
overlapping neural circuits. Ongoing analyses are expected to further clarify these patterns.
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Associative Strength and Semantic Proximity: A Cross-Modal Investigation
of Lexical-Semantic Network Organisation

Marie Couvreu | Marina Laganaro
Introduction

When a speaker attempts to produce a specific word, activation spreads within the lexical-
semantic network, activating related words and features until the target word receives enough
activation to be retrieved (Collins & Loftus, 1975). The organisation of this network may
influence word access/retrieval, leading to a temporary access difficulty known as the Tip of
the Tongue (ToT) phenomenon, observed across the lifespan. More persistent word-finding
difficulties are also observed in clinical populations (i.e. primary progressive aphasia or post-
stroke aphasia) and may be associated with a deregulation of the organisation of the lexical-
semantic network (Lampe et al., 2021; Nickels et al., 2022).

The continuous free word association task is considered one of the most effective approaches
to investigate the structure of the lexical-semantic network, providing measures of associative
strength and semantic richness (De Deyne et al., 2013; Nelson et al., 2004). Previous works
using this task with younger (Couvreu & Laganaro, 2026) and older neurotypical adults
(Couvreu & Laganaro, in preparation) revealed that this organisation differs between ToT and
“accessible” states, in terms of semantic richness and association strength, with more
heterogeneous responses observed in ToT states. Building on these findings, the aim of the
present study is to validate and complete the data collected with the word association task by
evaluating its convergence with the judgment of semantic proximity in the written modality
between a target word and three associates with different strength taken from the previous
study (Couvreu & Laganaro, 2026).

More specifically, we compare the organisation of the lexical-semantic network across oral
associative production and semantic judgement on written words, examining whether
associates produced in an oral task are classified similarly in a semantic proximity judgment
task we developed using the same stimuli. This work forms part of a broader project to
develop a French lexical-semantic network database and tasks that can assess its changes in
typical and atypical ageing.

Methods

80 French-speaking neurotypical adults participated in the study, divided into two groups
(mean age =23y, 15 men), with no history of language impairment or neurological disease.
Participants performed a task evaluating semantic proximity between a target (presented in
two formats: word or picture) and 3 associates (see Fig 1).

The 70 low-frequency target words and their associates were selected from a previous study
investigating the lexical-semantic network in the oral production (Couvreu & Laganaro,
2026), using a continuous free word association task. Associates were selected based on their
frequency of occurrence and order of production across participants. A principal component
analysis was then used to derive proximity scores, resulting in three levels: C90-100
(Associatel, closest), C70-80 (Associate 2), and C50-60 (Associate 3, more distant).
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Results

Preliminary analyses on 20 participants revealed that Associatel is strongly associated with
“short” responses (B =-2.68, SE=0.12,z=-21.97, p <.001), while Associate2 and
Associate3 were both associated with further categories (p =2.72, SE=0.12, z=22.09,
p<.001) and Associate3 (B =2.68, SE =0.12, z=21.97, p<.001). However, no significant
difference was found between Associate2 and Associate3, suggesting an overlap between
these two distance levels. This pattern was consistent whether the target was presented as a
written word or a picture, with no significant interaction.

Conclusion

The aim of this study was to compare the organisation of the lexical-semantic network across
oral association and written judgment modalities by testing whether associates produced in a
continuous free word association task are classified similarly in a semantic proximity
judgment task. Results showed that the strongest associate link to the target word/picture
tends to be consistently classified in the same position across modalities. These preliminary
findings highlight the relative stability of lexical-semantic network organisation of the target
word for the first associate across participants, alongside greater heterogeneity for the second
and third position (De Deyne et al., 2012; Nelson et al., 2000) across modalities. It also
highlights the value of combining tasks across modalities to better capture the lexical-
semantic network organisation and variability in associative strength.

Future studies will examine associative strength in older adults and extend this work to
clinical populations. A better understanding of lexical-semantic organisation across modalities
may provide valuable insight into early lexical-semantic difficulties in some
neurodegenerative diseases or post-stroke aphasia in clinical settings.
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Temporal Indicators of Bilinguals' Early Cognitive Decline in Verbal Fluency
Tasks

Ana Maria Estrada Pineda | Silvia Martinez Ferreiro
Introduction and aims

MCI currently affects 23.7% of older adults worldwide (Salari et al., 2025). However, despite
its prevalence, it remains largely undiagnosed, with over half of cases in Spain and up to 90%
in the U.S. going undetected (Mattke et al., 2023; Sociedad Espaiola de Neurologia, 2024).
This presents a significant gap in global cognitive care today.

Performace in Verbal Fluency Tasks (VFTs) — listing words under a specific criterion within
a time limit — could indicate cognitive deterioration in monolingual populations with MCI
(Cintoli et al., 2024; Demetriou & Holtzer, 2017; McDonnell et al., 2020; Quaranta et al.,
2019) Individuals with MCI exhibit delayed initial retrieval (Demetriou & Holtzer, 2017) and
shorter mean latencies compared to healthy controls (Troger et al., 2022).

However, whether the results of monolingual studies apply to bilinguals remains unclear. To
the best of our knowledge, there are no studies exploring temporal parameters of VFT
performance in bilinguals with cognitive decline. Nonetheless, evidence from healthy
bilinguals suggests that their performance is fundamentally different to that of monolinguals,
likely due to differences in executive functioning and cognitive reserve (Friesen et al., 2015;
Luo et al., 2010; Patra et al., 2020; Sandoval et al., 2010). This study aims to explore whether
temporal characteristics of verbal fluency performance (1 Response Time, Mean Subsequent
Response Time, Intercept, and Slope) can serve as early markers of cognitive decline in older
Galician-Spanish bilinguals.

Methods

We used verbal fluency and cognitive assessment data from 53 bilingual participants (39
Control, 14 MCI) aged 65+ from the LINDEGALES (ED431F 2024/018) and
SECONDSGALES (PID2023-1516730B-100) projects. Participants were evaluated, in their
preferred language, across two verbal fluency tasks: animals for semantic fluency (SF), and
the letter <s> for letter fluency (LF). We used Audacity to isolate relevant audio segments
and PRAAT to transcribe and time-stamp responses. Groups were determined using age- and
education-adjusted MoCA scores (Ojeda et al., 2016). To analyze temporal measures, we
divided correct responses into 12 five-second bins, and fit a logarithmic curve to see how
performance changed over time (Patra et al. 2020).

Results

Preliminary results show that participants with MCI were significantly faster than controls to
start word production in the letter <s> task (B =-0.61, 95% CI=[-0.82 —-0.41], p <.001),
but not in the animals task. Healthy participants showed significantly longer mean subsequent
response times in both tasks ([animals] f =22.63, 95% CI =[21.47 — 23.80], p <.001; [letter
<s>]B=2.79,95% CI=[2.51 —3.07], p <.001).

The MCI group showed significantly lower intercepts than controls (f =-1.19, 95% CI = [-
2.21 —-0.18], p 0 .023). Healthy controls exhibited a significantly steeper slope in the
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semantic task ( =-0.75, 95% CI = [-0.97 — -0.54], p <0.001). This pattern held in the letter
task with controls displaying significantly higher intercepts (p = 2.67, 95% CI =[2.29 — 3.05],
p <0.001) and a significantly steeper slope (f =-0.32, 95% CI = [-0.43 —-0.20], p <0.001)
compared to MCI participants.

Discussion

We expected participants with cognitive decline to show longer first-response times since
delayed initiation indicates compromised word retrieval during the earlier, semi-automatic
stages of VFTs (Demetriou & Holtzer, 2017). Surprisingly, the MCI group was faster than
controls at initiating exemplar generation in the LF task. MCI participants also showed lower
intercepts than controls across tasks, and had a flatter slope that showed a strong tendency
towards significance in the letter task.

Faster initiation and a flatter slope could indicate impaired ability to strategically plan,
organize, and monitor responses. This would result in an initially faster, but overall, less
efficient output. Lower intercepts are thought to reflect the fewer lexical resources available at
the start of the task while flatter slopes indicate a more effortful use and monitoring of those
resources over time (Friesen et al., 2015; Luo et al., 2010; Patra et al., 2020).

These findings coincide with our previous preliminary explorations of clustering and
switching patterns where MCI participants of the same data set produced fewer clusters and
fewer switches than controls in the /etter <s> task (Estrada Pineda et al., 2025). Jointly,
temporal and qualitative results point to an unsystematic, effortful word retrieval process in a
task that poses significant executive control demands. These findings may indicate a distinct
early manifestation of executive dysfunction in bilinguals with cognitive decline.
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A study of the impact of speech rhythm and semantic context on
comprehension and production in Parkinson’s disease

Anaélle Filisetti | Vitoria Piai | Antoine Petit | Laurent Ott | Anahita Basirat
Introduction and aims

Although language comprehension and production are often studied separately, several
studies suggest that they mutually influence each other. In particular, the sentence’s semantic
context in comprehension appears to affect word production (e.g., Piai et al., 2014). To
investigate this context effect, the Concise Language Paradigm (ClaP, Roos et al., 2024) was
proposed as a framework to study comprehension and production in the same experimental
trial. Previous findings indicate that increasing the semantic constraint of a sentence context
facilitates comprehension and production in healthy participants and in participants with
language disorders (Huck et al., 2017; Roos et al., 2024). This effect can also be used in
speech-language therapy practice for patients with naming disorders. Beyond semantic
context, speech prosody also carries important information, and speech rhythm appears to be
essential for speech intelligibility and for prediction (Aubanel & Schwartz, 2020; Huettig,
2015). Therefore, since speech rhythm impacts perception and prediction, investigating
whether it can influence language production seems relevant. In addition, as Parkinson’s
disease (PD) involves both rhythm impairments and lexical access difficulties, it could be
valuable to investigate the impact of rhythm and semantic context on language production in
this population. To do so in our planned studies, we will use the ClaP paradigm where
participants listen to a sentence missing its final word, and then name an image representing
that word.

Methods:

Given that no databank exists in French with materials systematically manipulating sentence
constraint, in the first study, we created a corpus of 269 sentences varying in their degree of
constraint. Sentences are organised into pairs, each comprising a constrained sentence and an
unconstrained sentence, both linked to the same target word. All target words exist in the
Multipic database (Dufiabeitia et al., 2018), allowing the sentences to be used in paradigms
such as the CLaP. Sentence constraint was calculated using cloze probability based on a
sentence completion task involving 160 participants.

Results

Sentences’ mean cloze probability, which reflects the probability to produce the target word
to complete the sentence, was 0.77 (SD=0.21) for constrained sentences and 0.04 (SD=0.07)
for unconstrained sentences. The mean modal completion, which represents the probability of
the most frequent response, was 0.78 (SD=0.19) for constrained sentences and 0.22
(SD=0.15) for unconstrained sentences (Figure 1).

Figure 1: Distribution of the target cloze probability (4) and modal response cloze
probability (B) for constrained (C) and unconstrained (U) sentences.
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Discussion

For our future study, we plan to recruit 30 native French speakers with PD and a matched
control group. To ensure a high degree of constraint for constrained sentences and a low
degree of constraint for unconstrained sentences, we will select 81 sentence pairs from our
established databank where constrained sentences had a target cloze probability above 0.70
and unconstrained sentences had a modal response below 0.30. In our study, the sentence
rhythm will also vary, contrasting natural rhythm with isochronous rhythm, in order to also
explore the impact of thythm on word production. To quantify the impact of rhythm and
semantic context on language production, we will compare naming latency and accuracy
between the groups across conditions. While designed to be tested on PD participants, this
databank of French language materials could also be used in other pathologies such as
aphasia, both for experimental studies and for speech-language therapy.
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Tradeoff Patterns in Connected Language Production in Post-Stroke
Aphasia Following Speech-Language Therapy

Elizabeth Galletta, Nicole Gerlak and Mira Goral
Introduction & Aim

Connected speech is a critical component of functional communication and is frequently
impaired in individuals with post-stroke aphasia (Azios et al., 2022). Measures such as
Correct Information Units (CIUs) capture lexical informativeness, while AS-units reflect
sentence-level complexity and completeness (Dipper et al., 2021). Improvements in
connected speech may occur across multiple dimensions, including lexical informativeness
and sentence-level complexity (Stark et al., 2023). Examining these measures together allows
for the identification of potential tradeoffs between efficiency and sentence complexity in
language production (Altman & Goral, 2025). However, limited research has examined these
relationships in various elicitation tasks as measures of treatment efficacy.

The present study aims to examine changes in connected speech following speech-language
therapy (SLT), and explore potential tradeoffs between lexical efficiency/ informativeness
(CIU/TVU ratio) and sentence-level complexity (AS-units) across two elicitation tasks.

Methods

Data were collected from two individuals with post-stroke aphasia (P1: 58-year-old male, 2
years post left MCA infarct; P2: 53-year-old male, 3 years post left MCA infarct). Both had
previously received SLT and presented with moderate aphasia severity based on Aphasia
Quotients from the Western Aphasia Battery—Revised (WAB-R) obtained at baseline (P1:
69.2; P2: 64.4). Written informed consent was obtained in accordance with institutional
review board approval. The study utilized two parallel single-case multiple baseline
experimental designs. Repeated measures were collected at pre-treatment, post-treatment, and
follow-up across two 5-week intervention blocks targeting functional communication. For
each participant, one treatment block included SLT alone, and the other included SLT
combined with aerobic exercise (AE), with the order of conditions counterbalanced across
participants as part of the original study design. Connected speech samples were elicited at
each time point using two discourse contexts: (1) responses to WH-questions and (2) personal
narrative production. Samples were audio-recorded, transcribed, and coded.

Outcome measures included (1) CIUs and total verbal units (TVUs), used to calculate a raw
CIU score as well as the CIU/TVU ratio (lexical informativeness and efficiency); (2) AS-unit
analysis to determine sentence complexity and completeness (e.g., proportion of simple vs.
complex utterances/total utterances). Analyses focused on within-participant changes over
time and relationships between lexical and syntactic measures across contexts. No condition-
specific (SLT vs. SLT+AE) effects were observed; therefore, the present analysis focuses on
changes associated with SLT and connected speech outcomes.

Results
Results varied across participants in WH-question responses; narrative data are currently

being analyzed. For P1, a pattern suggestive of a potential tradeoff was observed in WH-
question responses: sentence-level complexity decreased, while lexical efficiency (CIU/TVU
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ratio) remained relatively stable or showed slight improvement. In contrast, P2 demonstrated
a pattern suggestive of a tradeoff pattern in which increases in sentence-level complexity co-
occurred with decreases in the CIU/TVU ratio, indicating reduced lexical efficiency alongside
greater syntactic complexity.

Discussion

The present findings suggest that SLT-related changes in connected speech may reflect both
shared and individual-specific patterns of language recovery in post-stroke aphasia. While
both participants demonstrated gains in one of the measures, either sentence complexity or
efficiency following SLT, the relationship between lexical informativeness and syntactic
complexity differed. P1 demonstrated a tradeoff pattern in which slight gains in efficiency
came at a cost of slightly decreased structural complexity and completeness. In contrast, P2
exhibited a tradeoff pattern in which increased structural complexity was accompanied by
reduced efficiency. These findings highlight that improvements in connected speech do not
follow a uniform trajectory and may instead reflect individual differences in how linguistic
resources are distributed across domains. Examining lexical informativeness and sentence
complexity together provides a more comprehensive understanding of treatment-related
change than either measure alone (Altman & Goral, 2025).

Future research with larger samples is needed to determine the stability of these patterns and
whether task type systematically influences tradeoff dynamics. Clinically, these results
support individualized treatment goals that consider potential interactions between efficiency
and complexity, rather than assuming parallel improvement across domains.
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Figure 1. Relationship between lexical efficiency (CIU/TVU ratio) and the proportion of complex and
complete utterances (AS-units of 3-5) out of total utterances for both participants (P1 and P2).
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Syntactic impairment in Huntington’s disease: a case series study

Katerina Gkatzioni | Elpida Grouiou | Vasiliki Koukoulioti | Panagiotis loannidis | Stavroula
Stavrakaki

Introduction and aims

Huntington's disease (HD) is a fatal, inherited neurodegenerative disorder which affects the
striatum of the basal ganglia. Symptoms include motor, cognitive, but also language
impairments. Concerning language, patients with HD are assumed to fail to inhibit the
application of morphosyntactic rules. Previous studies suggest not only lower complexity in
terms of number of embedded clauses (Hinzen et al., 2018), but also a high frequency of
errors in sentence connection of both main and embedded clauses (Tovar et al.,

2020). Comprehension of complex sentences, including object relative clauses, is also
impaired (Teichmann et al., 2008). These deficits are related to damage in the striatum, which
is involved in procedural memory, the language computational system, affecting aspects of
both morphology and syntax, whereas language abilities associated with declarative memory,
such as vocabulary, remain unaffected (Ullman, 2004). The present study aims to investigate
morphosyntactic abilities in HD by examining the case of three Greek-speaking individuals.
In particular, the study addresses the question whether HD patients show difficulties in the
production and comprehension of syntactically complex sentences.

Methods

The participants were recruited at the B' Department of Neurology of the AHEPA University
Hospital in Thessaloniki (Board meeting number of the Committee of Bioethics of the School
of Medicine of the Aristotle University of Thessaloniki: 220/2024) and were diagnosed with
HD on the basis of a genetic test and classified, with clinical consensus, as being in the early
phase of the disease. Their language abilities were assessed with the Boston Diagnostic
Aphasia Examination (BDAE)CR (Messinis et al., 2013) and the Mini Linguistic State
Examination (Papadopoulou et al., 2025) and their cognitive abilities with Addenbrooke's
Cognitive Examination (ACE-RR, Konstantinopoulou et al., 2011). P1 produced short
sentences and had low performance in repetition and comprehension of complex material. P2
had low performance in several tasks in the BDAE and, importantly, sentence comprehension.
Finally, P3 performed in the normal range in all sub-tests of BDAE. The assessment of
linguistic abilities was performed by means of the Test of Production and Comprehension of
Relative Clauses (henceforth PCRC, see for example, Talli & Stavrakaki, 2020). The PCRC
consists of two parts: 1) production part which aims at the elicitation of subject and object
relative clauses by means of elicited answers to questions referring to pictures with animal
figures, 2) the comprehension part, which is a picture-sentence matching task, testing the
same structures.

Results

Table 1 presents the performance of the three patients (%). All patients were impaired in the
production of object relative clauses. P1 and P2 were impaired also in the production of
subject relative clauses. P1 and P3 exhibited the dissociation between subject and object
relative clauses, whereas P2 was severely impaired in both. Concerning comprehension, P1
had overall better performance, with the dissociation between subject and object relative
clauses being relatively small. P2 was severely impaired also in comprehension. Finally, P3
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had lower performance in comprehension than in production, with no dissociation between
the two structures.

Overall, P2 showed impaired performance across the board, regardless the type of the relative
(subject vs. object) and modality (production vs. comprehension). By contrast, P1 and P3
showed selective impairments with object relatives to be significantly affected in the
production task.

Discussion

The performance of these patients with HD was highly variable. P2 seems to be impaired
across structures and modalities, although her scores in ACE-R and MLSE were not
particularly low. This finding points to a specific language vulnerability in HD, before other
cognitive abilities are affected. P1 exhibited a modality effect with production being more
impaired than comprehension and a structure effect with object relative clauses being more
impaired than object relative clauses. The structure effect points to an impairment of syntactic
rule application, which manifests more in the most challenging structure in the most
challenging modality. The performance of P3 confirms the manifestation of language
impairment in the early phases of the disease, although he exhibited a more complex pattern
with better performance in production than in comprehension for subject relative clauses and
better performance in comprehension than production for object relative clauses. These results
reveal vulnerability in the syntactic domain even at the early stages of patients with HD. The
generalizability of the results is limited by the small sample; nevertheless, they provide
evidence for a syntactic deficit in the early stages of HD, which deserves further investigation.
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P1 P2 P3
Sentence Type Production
SubjRel 70 20 100
ObjRel 20 30 50
Comprehension
SubjRel 100 25 75
ObjRel 81 38 69

Table 1: percentage correct responses. SubjRel: subject relative clauses, ObjRel: object

relative clauses
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Where is the locus of language mixing in bilingual aphasia? A preliminary
comparison of two cases.

Soléne Hameau | Myriam Khoury | Mathilde Iserentant | Jennifer Martin | Mareike
Moormann | Joana Cholin

Introduction and aims

Language mixing, referring to intrusions from the non-target language within utterances, is a
common phenomenon in bilingual aphasia. Mixing can occur during picture naming tasks,
where speakers may produce words from the non-target language, alternate between
languages across attempts, or combine elements from both languages within a single
response. Such behaviours are commonly described as pathological mixing and can be
contrasted with normal, socially constrained code-switching in unimpaired bilinguals.

Pathological mixing in aphasia is often attributed to either a disruption of the language control
network, leading to unwanted activation or selection of the non-target language (Green &
Abutalebi, 2008), or to compensatory strategies related to lexical retrieval difficulties,
whereby words from the stronger language are used to fill gaps in the weaker language (e.g.,
Goral et al., 2019; Hameau et al., 2023). Although language mixing at the single-word level
has been documented in numerous case studies of bilingual aphasia, and different authors
have attributed mixing to distinct underlying impairments (e.g., impaired control vs lexical
retrieval difficulty), to our knowledge, no studies have directly contrasted these mechanisms
based on single-word mixing behaviour across multiple bilinguals with aphasia within the
same theoretical framework.

To address this gap, we examine two bilingual individuals with aphasia who both exhibit
language mixing during picture naming, but who differ markedly in the form of their mixed
responses, their awareness and monitoring of these responses, and their broader aphasic
impairment profiles. To better understand whether their mixing behaviours stem from distinct
impairments at the single word level, we analyse how different types of mixing behaviours
are predicted by different psycholinguistic factors. By contrasting these two profiles, this
study aims to examine whether language mixing can arise from qualitatively different
disruptions within the word production system.

Methods
Participants

Data from two bilingual participants with aphasia (that we call CA and CB) was used for the
present study. Relevant participant information can be found in Table 1. Data from the first
participant (CA) was taken from an existing published study (Hameau et al., 2023). CA was a
Spanish-English late bilingual, whereas CB was a French-English-Spanish late trilingual.
Both participants presented with chronic aphasia following a stroke, and both exhibited
language mixing when naming pictures. While CA’s behaviours suggested he was very aware
of his mixing, for CB the picture was much less clear.
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Materials and procedure

Participants (see Table 1 for background information) underwent extensive background
testing in all their languages (e.g., Bilingual Aphasia Test, bilingualism questionnaires, and a
Simon task).

Picture naming was assessed for both participants on a set of 250 coloured pictures with
>85% name agreement (Dunabeitia et al., 2018), in both Spanish and English for CA, and in
French for CB (English and Spanish picture naming tasks will be completed before the
conference presentation). Pictures were presented on a computer screen for both participants
(through a Powerpoint presentation for CA and using OpenSesame for CB). Both participants
were instructed to name the pictures in the target language only. To ensure correct language
mode, the task was administered by a native speaker for each language.

For CB, each picture naming trial was immediately followed by a response certainty judgment
(indicating the extent she thought she produced the correct word on a 1-100 scale).

For each target, several item-specific variables were obtained (see Analyses section).
Error coding

Within the errors produced by each participant in the naming task, we considered full word
mixing errors (translation equivalent, formal or semantic error in the other language),
neologisms consisting of parts of the words in two languages, and words produced (in L1)
with an L2/L3 accent.

Analyses

For each participant, we will examine the influence of a number of psycholinguistic variables
on the probability of producing each type of mixing error as compared to a correct response,
using GLME : semantic variables (imageability, concept familiarity), lexical variables (word
frequency, name agreement, phonological overlap of the translation equivalent — a measure of
“cognateness”, phonological neighbourhood density) and sublexical variables (syllable
frequency, whether the first phoneme is shared across translation equivalents).

Results
Full results will be presented at the conference.
Discussion

The present study is expected to contribute to ongoing debates on language mixing in
bilingual aphasia by showing how similar surface behaviours may arise from different
underlying processes. By adopting a fine-grained, psycholinguistically informed analysis of
single-word mixing errors, this approach has the potential to clarify how different forms of
mixing relate to distinct components of the word production system, including lexical access,
downstream phonological or phonetic processes, and monitoring. Within control-based
frameworks of bilingual language production, the study aims to refine interpretations of
pathological mixing by emphasizing the need to specify which linguistic processes are
affected, rather than equating mixing with a global control impairment. Clinically, the work
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underscores the importance of interpreting language mixing in relation to its form and
functional context, rather than treating it as a unitary symptom.
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Table 1. Participants’ background information

CA CB
Age 77 54
Sex Male Female
Handedness Forced right-hander Left-hander
Education 15 years 16 years
Languages L1 Spanish, L2 English (L1- | L1 French, L2 English, L3 Spanish
dominant but very (L1-dominant, good pre-stroke
proficient in L2) proficiency in L2 and L3)
Aetiology Left MCA stroke five years Right hemisphere stroke
prior to the study consecutive to a meningioma
resection 3 years prior to the study
Aphasia type Moderate non-fluent Mild anomic aphasia in L1, L2 and
and severity aphasia in L1 and L2, with L3 (with some phonological
agrammatism difficulties)
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Dissociation of Retrieval and Inflection of Verbs and Adjectives in Bilingual
Speakers with Aphasia

Silvia Hargrove | Philomena Elom | loulia Agrotou | Mira Goral
Introduction and Aims

Language production relies on the interaction between lexical retrieval and morphosyntactic
encoding, two processes that are closely related yet dissociable. Psycholinguistic models posit
multiple stages of word production, including lexical selection and grammatical encoding,
which may be independently disrupted in aphasia (Benetello et al., 2016; Faroqi-Shah &
Friedman, 2015). Empirical evidence suggests that individuals with aphasia may retrieve
lexical items without correctly inflecting them, and impairments at different levels of lexical
retrieval could result in distinct profiles, reflected in specific error types (Biran et al., 2024).

Research has focused predominantly on verbs due to their role in argument structure and tense
marking. However, adjectives, particularly in morphologically rich languages also pose
significant morphosyntactic demands through agreement marking. Despite this, adjectives
remain under-investigated, especially in bilingual aphasia (Meltzer-Asscher & Thompson,
2014). Cross-linguistic differences between English and Spanish provide a testing ground for
examining how lexical and morphosyntactic processes interact under impairment (Kroll &
Bialystok, 2013).

The present study examines the relationship between lexical retrieval and morphosyntactic
encoding across grammatical categories (verbs vs. adjectives) and languages (Spanish vs.
English) in bilingual individuals with aphasia. Specifically, we aim to determine whether
retrieval and inflection are dissociable within each category, whether this relationship differs
across categories, and whether observed patterns reflect language-specific constraints or
general aphasia-related impairments.

Methods

Eight bilingual individuals with chronic non-fluent aphasia were recruited in New York City.
Participants ranged in age from 49 to 74 years and demonstrated mild-to-moderate aphasia
severity (WAB AQ = 62.9-94.1). All reported high pre-stroke proficiency in both languages,
with post-stroke impairment observed across both languages, typically with greater
preservation of the first language (see Table 1).

Participants completed tasks assessing lexical retrieval and morphosyntactic encoding for
verbs and adjectives in both languages. Verb retrieval was assessed using an action-naming
task, while verb inflection was evaluated using a task requiring tense and agreement marking
(Faroqi-Shah, unpublished). Adjective inflection and retrieval were assessed using the
Adjective Noun Agreement Task (ANAT; Goral & Borodkin, unpublished). Verb and
adjective retrieval and inflection in connected language production was assessed using a semi-
spontaneous narrative task.

Data were analyzed using generalized linear mixed-effects models (GLMMs) with binomial
distributions. Fixed effects included TaskType (retrieval vs. inflection), Language, and
Category (verb vs. adjective), with participant as a random intercept. Contrast between
retrieval and inflection of adjectives was analyzed in Spanish only because English adjectives
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do not inflect for gender or number. Estimated marginal means were computed, and detailed
error analyses were conducted for both lexical and morphosyntactic responses.

Results

A dissociation between lexical retrieval and morphosyntactic encoding emerged, with a
significant Category x TaskType interaction (f = 1.31, p <.001), confirming a crossover
effect. Namely, for verbs, retrieval exceeded inflection (OR = 1.87, p =.010), whereas for
adjectives, inflection exceeded retrieval (OR = 0.50, p =.008).

For verbs, retrieval accuracy was significantly higher than inflection accuracy across
languages (f = —0.87, p <.001). Retrieval accuracy reached 73% in English and 58% in
Spanish, compared to inflection accuracy of 53% and 45%, respectively, reflecting a
consistent retrieval advantage. At the individual level, the majority of participants (5/7 in
English; 4/7 in Spanish) showed this pattern. Exceptions revealed meaningful clinical
variability: one participant (ES12) showed the reverse pattern (inflection > retrieval), while
another (SE05) showed preserved inflection in Spanish only.

In contrast, the ANAT showed the opposite pattern of the verb findings. In Spanish, inflection
accuracy (86%) was higher than retrieval accuracy (74%; B = 0.74, p = .006), indicating an
inflection advantage. This pattern was variable across participants, but no participant showed
a reliable retrieval advantage. Individual profiles further supported this dissociation, with
some participants (e.g., ES12, SE02, and SE09) showing higher inflection accuracy than
retrieval and others performing near ceiling on both tasks.

Error analyses provides additional insight into the nature of the verb and adjective deficit.
Action naming errors revealed greater lexical difficulty in Spanish, with higher rates of verb
substitutions and paraphrases. Cross-linguistic interference was observed, particularly in
Spanish responses influenced by English. In the verb inflection task, in English, tense and
inflection errors were comparable (M = 5.3 vs. 4.5), whereas in Spanish, tense errors
predominated (M = 8.7 vs. 3.1). Across both languages, past-tense overproduction was the
dominant substitution pattern, accounting for 50% of English and 61% of Spanish tense
errors. Language-specific error forms also emerged: infinitive substitutions occurred only in
Spanish, while progressive tense substitutions occurred only in English.

Discussion

These findings provide evidence that lexical retrieval and morphosyntactic encoding are
partially dissociable processes in bilingual people with aphasia, with the nature of this
dissociation varying by grammatical category. For verbs, retrieval supports but does not
guarantee successful inflection, consistent with models that posit hierarchical dependencies
between lexical and morphosyntactic processing (Benetello et al., 2016). The predominance
of tense errors, particularly past-tense overproduction, suggests that temporal encoding is
vulnerable, likely due to increased cognitive and discourse-level demands.

In contrast, adjectives exhibited a reversed pattern, with relatively preserved inflection despite
impaired retrieval. The interaction between verbs and adjectives demonstrates that retrieval
and inflection are not globally impaired processes but are differentially affected depending on
grammatical category. This supports a multi-component view of language production, in
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which distinct linguistic domains (e.g., tense vs. agreement) impose different processing
demands (Chen & Bates, 1998).

Cross-linguistic differences highlight the role of morphological complexity. Lower
performance in Spanish and the presence of language-specific error patterns indicate that
morphologically rich systems amplify encoding demands while also shaping the form of
errors. These findings align with the Competition Model, suggesting that language-specific
cue strength influences processing under impairment (MacWhinney, 2022).

Finally, individual variability underscores the heterogeneity of aphasia. Distinct profiles
indicate that deficits may arise at different levels of the production system. Clinically, this
highlights the importance of assessing both lexical and morphosyntactic processes across
multiple categories and languages.
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Table 1. Participants’ information

Participants | Age | Sex | Years of | Time WAB Etiology | L1 Age of Age of L2 Overall Overall
education | post- AQ immigration | acquisition | proficiency | proficiency
stroke | (English) to the US pre-stroke | post-stroke
(years) (self-rated) | (self-rated)
SE02 51 F 14 27 82.9 Left Spa n/a 5 L1:10/10 L1:7/10
CVA L2:10/10 L2:7/10
SE04 49 F 11 Ist: 3 79.2 Left Spa n/a 4 L1:10/10 L1:7/10
2nd: 1 CVA L2:10/10 L2:5/10
SE05 58 F 17 8 92.4 Left Spa 45y 31 L1:10/10 L1:5/10
months CVA L2:7/10 L2:4/10
SE06 54 F 18 5 94.1 Left Eng n/a 3 L1:10/10 L1:5/10
CVA L2:10/10 L2:3/10
SE07 74 | M 18 1 87.5 Left Spa 36y 14 L1:10/10 L1:6/10
CVA L2:9/10 L2: 6/10
SE09 54 F 14 1 74.8 Left Spa 13y 13 L1:10/10 L1:5/10
CVA L2:10/10 L2:3/10
SE10 55 F 12 9 62.9 Left Spa 17y 18 L1:10/10 L1:3/10
CVA L2:7/10 L2:2/10
ES12 70 F 19 1 87.5 Left Eng n/a 3 L1:10/10 L1:6/10
CVA L2:7/10 L2:3/10
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Novelty meets Effectiveness: Creative Naming Strategies in Persons with
Aphasia

Mareike Hartmann | Lotta Heidemann | Carola de Beer | Martina Hielscher-Fastabend |
Kerstin Richter

Introduction and aims

Linguistic creativity is a fundamental cognitive ability, enabling the formation and/ or
interpretation of complex words and expressions (Kortvélyessy et al., 2022). Variability in
creative linguistic potential is shaped by executive functions such as cognitive flexibility,
inhibitory control, and working memory (Khalil et al., 2019). An expression is generally
considered creative if it is both original and effective. In this context, originality refers to the
novelty of the expression, and effectiveness determines whether and to what extent it is
successful in communication (Runco & Jaeger, 2012).

Semantic-lexical deficits in persons with aphasia (PWA) negatively affect their
communication. Difficulties in retrieving complex word forms, such as compound nouns and
verbs, are well documented in PWA (e.g., Lorenz et al., 2014; Rofes et al., 2015) and may
foster compensatory behavior, including creative use of language. While semantic
paraphrasing is widely accepted as a communicative strategy, the production of creative
expressions — such as semantic deviations and neologisms (e.g., map ball for globe, example
from Liederman et al., 1983) — are predominantly treated as errors in research and clinical
contexts (e.g., Howard & Gatehouse, 2006). Up to date, only a few approaches highlight the
importance of linguistic creativity for communication in PWA (Holland, 2021; Liederman et
al., 1983).

Against this background, the aim of this ongoing study is to investigate the extent to which
PWA demonstrate creative language use in naming, and how this creativity contributes to
their success in communication.

Methods

At the time of abstract submission, participants included 10 PWA (4 women, 6 men, age
range: 55-74 years) with a moderate to mild chronic aphasia following a left-hemispheric
stroke. The control group consists of 40 neurologically unimpaired controls (NUC), matched
for age and gender (20 women, 20 men, age range: 19-73 years). Participants were asked to
verbally name 20 objects and 20 activities, requiring the retrieval of German compound nouns
and infinitive verbs. Each target image was presented alongside with a distractor image. For
compound nouns, the distractors shared the same formal head (e.g., pufferfish vs. surgeonfish
or safety vest vs. life vest), while the verbs were semantically similar (e.g., sail vs. row or
leash vs. walk). This design was developed to elicit and to ensure the production of target
compounds and verbs. Due to the specificity and rarity of the materials, it places considerable
demands on the production of German compounds and verbs in both PWA and NUC.
Therefore, it is expected that misnaming or alternative (potentially novel) designations may
occur. According to the task criteria, an answer is deemed effective if it enables a clear
distinction between the target image and the distractor image, for instance by incorporating
distinctive semantic features into the response.
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A special annotation scheme was developed to analyze the responses, integrating
morphological aspects (e.g., compound structure, verb construction and inflection) and
semantic aspects. In this light, semantic features were defined based on the Semantic Feature
Analysis (SFA, Boyle & Coelho, 1995; Wambaugh & Ferguson, 2007). These features
proposed a framework for identifying the semantic dimensions participants employed when
producing linguistic variation and creative expressions. As it is known from the SFA,
semantic features capture core conceptual attributes of the targets, including category
membership, function, and perceptual properties (for objects), as well as typical tools,
locations or purposes (for actions).

Results

Data collection and analysis are ongoing at the time of abstract submission. Initial analyses of
response patterns indicate that both PWA as well as NUC frequently rely on existing,
semantically related words when the exact term for the target cannot be retrieved or is
unfamiliar (e.g., sawfish for swordfish or forming for to do pottery). In PWA and NUC, the
production of semantic neologisms is observed in some cases. Comparing compound and verb
production, semantic neologisms occur more often in the naming of objects (e.g., wing
carousel for chain carousel), but can also be found on occasion when activities are named
(e.g., the novel German verb anspangen, which denotes the action of putting one’s hair up,
and is derived from the German noun Spange (English: hairclip)). Overall, PWA show
marked difficulties in naming single words and also in compound word formation. In these
cases, they produce semantic approximations and phrase-like structures (e.g., /potato .. fried .
in a pan/ for pan-fried potatoes or /spoon with dots inside/ for skimmer). Across all response
types (single-word responses and phrases), visual characteristics and functional attributes of
the objects emerge as the primary semantic reference points, whereas actions are often named
in the context of a sentence along with their corresponding subject. At the same time, it
should be noted that PWA demonstrate effective responses that allow the target image to be
distinguished from the distractor image.

Discussion

Taken together, these findings suggest that when precise lexical retrieval is not possible,
PWA employ creative lexical strategies and exhibit linguistic variation, which may support
communicative success. Even individuals in the control group (NUC) show linguistic
variation in approximately 10 — 15% of responses. Participants from both groups produce
novel word forms, although the proportion of semantic neologisms is lower among PWA than
among NUC. Due to their difficulty in generating single words, PWA often use phrase- and
sentence-like structures and semantic approximations, which can be considered effective
because they allow for a distinction between the target image and the distractor image.

It remains to be investigated which specific cognitive and linguistic skills lead to creative
language use and linguistic variability in PWA. At present, the effectiveness of creative
expressions is evaluated by enabling the distinction between the target image and the
distractor. In future evaluation studies, both the comprehensibility and originality of the
verbal expressions will additionally be rated by independent evaluators.
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Beyond words: Capturing Creativity in Speech-Replacing gestures in
people with aphasia

Lotta Heidemann, Mareike Hartmann, Kerstin Richter,, Martina Hielscher-Fastabend &
Carola de Beer

Introduction and aims

Despite the common misconception, that creativity is limited to a few brilliant artists, it is an
integral part of the cognitive function exhibited by every human being. Creativity can be
conceptualised as a process of problem solving and idea generation (Nijstad et al., 2010).
Problem solving is also needed when encountering communicative challenges such as
misunderstandings or time pressure.

People with aphasia (PWA) face significant challenges in their daily living, as their language
impairments affect their communicative abilities. To overcome their communicative
challenges (e.g. word retrieval difficulties) PWA need communicative strategies. One
possible strategy is the utilisation of creative verbal utterances since PWA have been
observed to effectively produce creative expressions in order to replace a non-retrievable
target word (Liederman et al., 1983). The communication of PWA is not only limited to
verbal utterances. Studies have shown that gestures of PWA provide supplementary
information in addition to their verbal output (e.g. De Beer et al., 2017) and therefore gestures
can gain relevance in the communication of PWA. In cases of communicative pressure some
PWA are reported to produce creative gestures as a strategy to deal with communicative
challenges (Poggi, 2002). Poggi (2002) defines creative gestures as being created
spontaneously when no readily accessible or conventionalised gesture is available. Studies
also examined the forms of creative gestures and claim that these gestures are more complex
and effortful than non-creative gestures (e.g. use of a more extensive gesture space, more
dynamic movement) (Cienki & Mittelberg, 2013).

Despite the importance of gestures in communication of PWA only a few studies focused on
creative gesture use in PWA. Yet, the coding and description of creative gesture production in
PWA remains unclear.

We therefore aim to investigate the forms of creativity in gesture production and potentially
relevant underlying cognitive abilities (e.g. executive functioning) of PWA. Additionally, we
aim to develop a new coding scheme to capture the key aspects of creativity in gesture
production. In order to ensure the production of complex gestures in our participants, we
decided to examine the production of speech-replacing gestures. We employed a task that
necessitates the creation of speech-replacing gestures to represent objects without readily
accessible gestures (e.g. hammerhead shark, German: Hammerhai), enhancing creative
problem-solving processes in gesture production, in accordance with Poggi’s (2002)
definition of creative gestures.

Method

People with mild to moderate aphasia (n=9) and neurologically unimpaired controls (NUC;
n= 34) saw 20 photographs of objects (e.g., animals, tools), representing German compound
nouns. Each target picture (e.g., hammerhead shark) was presented alongside a picture of a
cohyponym (e.g., tiger shark). Participants were asked to solely use gestures to illustrate the
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target object with clear distinction from the cohyponym. The data collection of PWA is still
ongoing.

To describe creativity in speech-replacing gesture production, we developed a new coding

scheme. Previous literature has drawn attention to formal aspects of gestures and
communicative strategies in creative gesture production (Cienki & Mittelberg, 2013; Poggi,
2002). According to this literature our coding scheme incorporates the two dimensions (i)
expression strategies and (i1) formal aspects to systematically describe creativity in gesture
production. We first coded expression strategies to describe utilisation and combination of
different gestures employed by participants for represent the target objects in distinction to the
cohyponym. Table 1 provides an overview of the strategies with explanations and examples.
The employment of effective strategies is predicated upon the capacity to distinguish the
target item from the cohyponym.

To operationalise the aspects of form and meaning of each speech-replacing gesture
produced, we focused on semantic properties and coded semantic features identifiable in the
gestures (e.g. object-shape, object-size, movement-intensity; movement-type; following
Beattie & Shovelton (2011)).

Results

Preliminary results of the strategy use show that all three different strategies were represented
in our sample. The strategy Distinctive feature was the most frequently employed strategy,
accounting for 92.6% of all strategies produced by the PWA group and 79.1 % of all
strategies in the control group. For PWA, Storytelling was the least frequently employed
strategy (2.1% of all cases of strategy use) and was only adopted by three PWA. This strategy
was also the least frequently employed strategy of NUC’s, however with a higher proportion
compared to the PWA (23.3 % of total strategies of NUC). It was observed that only three
PWA employed all three strategies during the whole experiment, while this applied to 27 of
the NUC. More detailed group comparisons on the semantic features identified in
participants’ gestures will be presented at the conference.

Discussion

PWA show inter-individual variation in their selection of strategy use to distinguish the target
object from its cohyponym only using gestures. The results suggest that some PWA have the
capacity to flexibly change the employment of the different types of expression strategies
with respect to the content to be expressed in a similar way to the NUC. Some other PWA
stick to one or two of the strategies, without adjusting those to the content to be expressed. In
summary, our preliminary results suggest a higher inter-individual variability in the
employment of expression strategies in PWA than in NUC, suggesting underlying inter-
individual differences in creativity in PWA.
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Table 1 Different strategies in creative gesture production based on the
example item chain carousel (German: Kettenkarussell) with the cohyponym
children’s merry-go-round

Strategy Definition Examples from the NUC
participants
Decomposition Participant separates the  Tracing gesture for the

reference to a) the head shape of a necklace

and b) the modifier of the  (reference to chain)

target compound followed by an upward
facing circular movement
(reference to carousel)

Storytelling Participant “tells a story” Participant starts his
via gestures, i.e., provides gestural expression by
context information imitation to buy a ticket

from a ticket counter

Distinctive feature Participant is depicting the Performing a circular
on distinctive feature of movement above the
the target object (in head (reference to high
opposition to the co- position in space of the
hyponym) chain carrousel)
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Embedding-Based Discourse Coherence in Spanish Dementia Speec

Dilan Joseph Garcia Inclan, Silvia Martinez Ferreiro, Alexandre Nikolaev

Introduction and Aims

Discourse in dementia often shows early semantic decline that may be more prominent than
impairments at other linguistic levels. At the discourse level, this is reflected in reduced
informational content, weaker thematic coherence, and difficulty maintaining reference across
utterances. Literature suggests that these features can help distinguish between pathological
and typical speech (Kim & Lee, 2021; Valles, 2006) as they likely reflect impairments in
semantic memory and executive control, which limit the ability to plan, organize, and sustain
coherent communication (Burke et al., 2023).

Embedding-based measures represent utterances as high-dimensional vectors and quantify
semantic similarity across discourse units, providing scalable and objective indices of
coherence loss. Both local and global coherence metrics are sensitive to dementia-related
decline (Burke et al., 2023). They also help detect mild cognitive impairment (MCI), a
transitional state with elevated risk of progression to dementia (Zhang et al., 2021; Liao et al.,
2026; Clarke et al., 2021), highlighting their promise as early, non-invasive markers.
However, most studies using these tools have focused on English, with fewer conducted in
other languages (Jiang et al., 2025). This creates an important methodological concern as
embeddings are trained on language-specific corpora, and their behavior depends on a
language’s morphological, syntactic, and distributional properties (Nikolaev et al., 2025).
Filling this gap can both extend sensitive, reproducible tools to an underserved clinical
population and clarify how embedding-based coherence measures perform across structurally
distinct languages.

This study addresses this gap by testing embedding-based discourse coherence measures in a
Spanish-speaking sample, using two elicitation tasks: occupational recall and a hypothetical
scenario. We aim to: (1) test whether coherence metrics differentiate Spanish-speaking
individuals with dementia from healthy controls across both tasks; (2) determine whether
coherence scores vary by task within and between groups; and (3) assess the psychometric
performance of these measures in Spanish relative to benchmarks from English-language
research.

Methods

Participants were recruited from the SECONDS-GALES project, a longitudinal study of
language-based markers of neurocognitive disorders in Galician-Spanish speakers. The
sample includes ~60 adults (65 years): a dementia group (DG: ~30) with a formal clinical
diagnosis and an age- and healthy control group (HC: ~30). The tasks were chosen to contrast
cognitive demands: occupational recall draws mainly on episodic and semantic long-term
memory, whereas the hypothetical scenario relies more on executive control, prospective
reasoning, and semantic abilities often affected in dementia. This design tests whether task
type modulates the sensitivity of coherence measures, an issue rarely examined in prior work
(Clarke et al., 2021; Segkouli et al., 2025).

Speech samples were elicited with the ALEA semi-structured interview, transcribed using
CHAT/CLAN conventions, and segmented into utterances before computing coherence. We
applied two complementary embedding-based measures: multilingual BERT (mBERT) for
sentence-level coherence and fastText for local lexical coherence. This choice reflects the
distinction between global and local coherence (Burke et al., 2023) and the models differing
sensitivity to morphological structure across languages (Nikolaev et al., 2025).
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Results and Discussion

This study presents a methodological framework for embedding-based analysis of discourse
coherence in Spanish dementia speech. The proposed pipeline has been fully implemented,
including transcription processing, utterance segmentation, and computation of sentence-level
(mBERT) and lexical (fastText) coherence measures.

The system is designed to produce quantitative coherence indices at both local and global
levels, enabling comparison across clinical groups (dementia vs. healthy controls) and task
conditions (occupational recall vs. hypothetical scenario).

While full statistical analysis is ongoing, the framework is validated in terms of feasibility for
Spanish clinical speech data and will be applied to the SECONDS-GALES dataset.
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Dynamic Scaling of Sentence Processing Effort in Hungarian Speakers with
Aphasia: A Pupillometry Study

Tamas Kaldi
Introduction and aims

Despite the critical role of attention in language processing and the high prevalence of
attentional deficits in persons with aphasia (PWA) (Hula & McNeil, 2008), real-time attention
allocation during sentence comprehension remains underexplored. While it is established that
distinct linguistic phenomena—such as linguistic prominence, non-canonical word order, and
syntactic complexity—demand varying degrees of attentional resources in neurotypical adults
(Mishra, 2015), there is a dearth of knowledge regarding how these structural variations
impact attention allocation in PWA. The current study addresses this gap in Hungarian—a
language characterized by rich case-marking and flexible word order—using pupillometry to
continuously track processing effort across three distinct linguistic conditions: sentences with
narrow Focus and without it (F vs. NF), canonical and non-canonical word order (SVO vs.
OVS), and subject and object center-embedded relative clauses (SR vs. OR).

We formulate several group-specific predictions for these conditions. Regarding Focus, given
that prosodic prominence triggers attention allocation (Kéldi & Babarczy, 2021) and that
PWA remain sensitive to prolonged prosodic cues (Schneider et al., 2025), we predict
increased attention allocation in F sentences for both neurotypical (NT) controls and PWA.
For word order, while we expect NT adults to exhibit the standard cost associated with non-
canonical OVS processing, we predict this effect will be absent in the PWA group due to
established disruptions in case-marking processing (MacWhinney et al., 1991; Hanne et al.,
2015). Finally, regarding syntactic embedding, we follow Chapman and Hallowell (2021) in
predicting that while NT adults will exert greater cognitive effort for OR relative to SR
sentences, this effect will be absent in PWA, potentially reflecting a failure to dynamically
scale attention to increasing syntactic complexity.

Methods
Participants

22 PWA (Mage = 63.45, SD = 12.25, 11 women), and 20 older NT (Mage = 57.8, SD = 12.53,
14 women) participated. PWA were mild-to-moderate non-fluent patients in the chronic post-
stroke phase.

Procedure & materials

Participants listened to Hungarian sentences across the three conditions while maintaining
gaze on a central fixation circle. Stimuli included: (i) Focus vs. No-Focus (e.g., 4 kertbdl egy
kutya meg-szokott/szokott-meg [*A dog escaped from the garden’]), (i1) Word order (SVO: 4
fiu meglatta az apat vs. OVS: Az apat meglatta a fiu [‘The boy saw the father’]), and (iii)
Relative clauses (SR: A4 kisldany, aki a fiut megdélelte... vs. OR: A kislany, akit a fiu megdélelt...
[‘The girl who/whom the boy hugged...’]). To ensure engagement (Chapman & Hallowell
2020), a comprehension question followed 50% of the trials after a short delay. Pupil size was
continuously recorded during sentence presentation and the subsequent inter-stimulus
interval.
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Results

Time-course changes in pupil size were analyzed using Growth Curve Analysis (GCA).
Generalized Additive Mixed Models were also used and yielded consistent results. For
conciseness, only the GCA findings are reported here. The non-linear pupillary response was
modeled using third-order orthogonal polynomials (linear, quadratic, and cubic) to capture
dynamic effort allocation. The mixed-effects models included fixed effects for Group,
Condition, and their interactions with the time terms. The random effect structure included
maximal random slopes for participants across all time terms and random intercepts for items.

Focus (F vs. NF)

When processing NF sentences, the NT group shows a steady increase in pupil size over time.
This increase is further enhanced in F sentences, as evidenced by a steeper and more
pronounced curve. PWA match the neurotypical pattern in overall pupil size, successfully
scaling up their effort for F sentences. However, their cognitive effort trajectory differs
significantly from controls; when shifting from NF to F sentences, the PWA group displays a
uniquely altered, sharply peaked trajectory of effort over time.

Word-order (SVO vs. OVS)

In the NT group, processing SVO sentences produces a curved, non-linear hump in pupil size,
typically associated with attention allocation during sentence processing. When processing
OVS sentences, this group exhibits a significantly larger overall pupil size and a steeper rate
of growth over time. In contrast, PWA fail to show this distinct response to word order
variation. Although their change in pupil size reflects the attentional effort generally
associated with linguistic processing, their pupillary response to OVS sentences does not
significantly differ from their response to SVO sentences.

Relative clauses (SR vs. OR)

When processing SR sentences, the NT group displays a steady increase in pupil size. In
contrast, PWA process these same sentences with a significantly lower overall pupil size and
a flatter growth rate. Interestingly, when sentences become structurally more complex with
OR clauses, the NT group does not change their overall average pupil size. Conversely, the
PWA group responds to this increased complexity: when shifting from SR to OR sentences,
the PWA group exhibits a significantly larger overall pupil size and a steeper rate of initial
growth.

Discussion

Overall, these findings demonstrate that PWA retain the fundamental capacity to allocate
attentional effort during auditory sentence processing. However, this modulation is contingent
upon whether the linguistic features of the stimulus can be successfully integrated.
Specifically, when prosodic prominence triggers attention (Focus), PWA recruit additional
resources in a manner similar to neurotypical speakers, supporting evidence of preserved
prosodic sensitivity (Schneider et al., 2025).

In contrast, the absence of an attentional shift for non-canonical word order suggests that

impairments in morphosyntactic integration—specifically the inability to process case-
marking (MacWhinney et al., 1991)—preclude the dynamic scaling of effort. Regarding
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syntactic complexity, while a "plateau effect" has been suggested for high-complexity
structures (Chapman & Hallowell, 2021), our results reveal intriguing cross-linguistic
contradictions. The lack of an OR-specific cost in the NT group, alongside the unexpected
effort increase observed in PWA, diverges from English-based literature. We speculate that
these discrepancies arise from language-specific properties of Hungarian, where the
interaction of an overt case system and free word order modulates cognitive load differently
than in more rigid-order languages. These results underscore the necessity of cross-linguistic
perspectives in modeling the interaction between attention and syntax in aphasia.
Interpretation of these results is ongoing.
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Figure 1. Time-course of baseline-corrected pupil size for persons with aphasia (PWA) and
neurotypical (NT) controls. Panel A: Linguistic focus; Panel B: Word order; Panel C: Embedding.
Ribbons represent =1 SE.
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Hidden in the treetop: Moved and non-moved prepositions in agrammatism
Yuval Z. Katz | Naama Friedmann
Introduction

Aphasiological research has historically focused on two primary symptoms associated with
agrammatism, often treating them as one: errors in functional morphemes, and errors in word
order, particularly role-substitution in sentences with non-canonical word order. This study
aims to provide a syntactic characterization of the agrammatic impairment in relation to these
two symptoms and their interaction by testing the grammaticality judgement of moved and
non-moved prepositions.

Methods

Ten Hebrew-speakers with agrammatic aphasia (five post-CVA, five PPA) and ten non-
impaired controls completed a grammaticality judgment task consisting of 48 sentences, half
grammatical and half ungrammatical, manipulated for whether the prepositional phrase
appeared in its original position (in situ) or had undergone movement to the CP zone of the
sentence (question formation, topicalization, or relativization), and whether the preposition
was syntactically selected or unselected by the verb. To minimize effects of memory and
other processing limitations, participants were allowed to reread the sentences or ask the
experimenter to repeat them.

Results

Controls performed at ceiling across all conditions. In contrast, individuals with agrammatism
were able to identify incorrect prepositions when they were in situ (M = 94%), but showed
significantly reduced accuracy (M = 67%) when the prepositional phrase was moved to the
CP layer (t(9) = 5.79, p <.001). This pattern was also consistent across participants
individually. Performance in grammatical sentences was high both without movement (M =
98%) and with movement (M = 93%), with a marginally significant difference between them
(t(9) =2.27, p = .049). There was no difference in error rate between selected and unselected
prepositions in detecting the ungrammatical sentences with movement (t(9) = 0.39, p =.7).

Discussion

Participants detected ungrammaticality when the preposition remained in situ but failed to do
so when it was moved. Most previous research syntactic movement in perception has focused
on the sentence-picture matching task and a specific error type: role substitution between the
moved element and the intervening subject DP (Caplan & Futter, 1986; Caramazza & Zurif,
1976; Grodzinsky, 1989; Pifiango, 2000; Schwartz et al., 1980). The fact that participants
cannot detect the ungrammaticality of the moved preposition suggests that the CP zone in
agrammatism is radically inaccessible, not only to thematic assignment.

Participants’ success in detecting the ungrammaticality of prepositions in situ challenges the
view that agrammatism necessarily entails a general impairment in functional morphemes, as
in some non-syntactic accounts of agrammatism (e.g., Kean, 1977), or that agrammatism
necessarily involves an impairment to argument structure.

61



These findings suggest that the difficulty lies in constructing syntactic dependencies involving
the CP, as predicted under the Tree Pruning Hypothesis (Friedmann, 2002, 2006; Friedmann
& Grodzinsky, 1997). Selected and unselected prepositions require licensing within the verb
phrase. When in situ, agrammatic participants without an argument structure impairment can
check the preposition’s congruence against the verb’s subcategorization information (Figure
la). When displaced to the CP, individuals with agrammatism cannot establish a link between
the preposition and its original post-verbal position, which prevents them from evaluating the
preposition’s congruence with the verb (Figure 1b).
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Figure 1

D:tection of incorrect prepositions in situ and moved, in agrammatic aphasia.

In (a) the prepositional phrase follows the verb and is therefore available in agrammatism. Individuals with
agrammatism can compare the preposition at used in the sentence to the preposition in listed in the lexical
entry of specialize, and therefore they can identify that the sentence is ungrammatical. In (b), on the other
hand, the prepositional phrase moves to the CP zone. Patients with agrammatism do not establish a chain
between the prepositional phrase and its original position following the verb, and therefore they do not

know that the preposition used in the sentence is not the one listed in the lexical entry of the verb.

At semitic languages

This linguist This linguist
specializes at semitic languages specializes ? _ _
[_in] Lim
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The multilingual Token Test App
Dorte de Kok
Introduction and aims

The shortened version of the Token Test (De Renzi & Faglioni, 1987) is one of the most
widely used tests to diagnose aphasia. Recently, we developed a tablet-based version that
comprises more than 40 languages (Bastiaanse et al., 2020). This tool allows clinicians to test
multilingual people with suspected aphasia, even if they don’t speak (all of) the languages
that need to be investigated.

However, this means that normative data for all included languages need to be provided. For
many of the languages, norms for paper-and-pencil-versions do exist. These offline tests
include the exact same items but are administered in a different manner. A pilot of Akinina et
al. (2019) implied that the versions are comparable, but a Dutch pilot (Visser, 2022) found a
trend to higher scores for the app version in a group of aphasic participants. The current study
explores the difference between tablet-based and paper-pencil testing outcomes for Dutch by
comparing the existing Dutch paper-pencil norms (Van den Berg et al., 2021) to newly
collected norms for the tablet application.

Due to the large number of languages, collecting normative data for all languages is hardly
possible. Therefore, we also explore the comparability of non-brain-damaged speakers’ scores
across languages, with a Dutch, a Russian (Akinina et al., 2019) and a mixed group.

Finally, the normative data of native speakers cannot be used for second-language (L2)
speakers. We, therefore, also explore the scores of non-brain-damaged healthy L2-speakers of
Dutch in the Dutch version of the test and in their respective native version.

Methods

The Token Test app consists of the same 36 items as described in the original version of De
Renzi and Faglioni (1987). Items consist of short commands, ranging from simple (e.g.
“Touch a circle”) to complex (e.g. “Instead of the white square touch the yellow circle”).
Depending on the subpart, participants have to choose between 10 or 20 shapes: squares and
circles in five different colors and (for the parts with 20 shapes) small vs. large shapes.

For the current study, we collected data from 75 native Dutch participants without aphasia, 5
participants with (mild to severe) aphasia and 15 people with varying first languages and
Dutch as a second language (all demographic data is provided in Table 1). All three groups
carried out the Dutch version of the Token Test app. The third group was also tested in their
respective native version, starting with Dutch and having at least one week in-between test
moments. These datasets were collected as parts of masters’ thesis projects of Elise Corba,
Anne Verhoeven, Carla Visser and Noah van den Hoeven.

Results

Scores per group can be found in Table 1.
An independent t-test revealed that the Dutch native speakers without aphasia scored
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significantly higher on the app than the group of Van den Berg and colleagues (2021) on the
paper-pencil-version, #(146) =2.30, p = 0.023, d = .38.

A one-way ANOVA was used to compare the results of the three non-brain damaged groups
tested with the app: the Dutch group, the Russian group (Akinina et al., 2019) and the mixed
group. There was no significant difference between these three groups, F(2, 196) = 0.6590, p
=.519, n’*p = 0.007. Post-hoc Tukey comparisons verified that there were no differences
between any groups (Dutch-Russian: p = .486, Dutch-mixed group: p = .9233, Russian-mixed
group: p =.9701). An independent t-test comparing the app results from Russian aphasia
group and the Dutch aphasia group showed no significant differences, #70) =-0.1937, p =
.847, d =0.009.

Taking a closer look at the multilingual group, Mann-Whitney-U tests revealed that the
multilingual group scored significantly lower in Dutch than the native Dutch group, U = 121;
p <.001. Their performance was significantly correlated to their self-rated listening skills in
Dutch (Pearson-correlation), 7(13) = 0.663, p = .007.

Discussion

Comparing the results of the Dutch app data with existing normative data for the paper-and-
pencil-version (Van den Berg et al., 2021) showed that the norms from the paper and pencil
version cannot be directly applied to the app version. The differences were small but
significant. It should be noted that the Van den Berg group is on average somewhat older,
which could be at least a partial explanation for this difference. A more direct comparison
between the app and the paper-and-pencil-version is needed to verify the difference we found.
This should include a group of people with aphasia, who will show less of a ceiling effect.

Comparing the scores of people without aphasia in different language versions of the app
showed that all three groups (Dutch, Russian, mixed languages) scored comparably. Also, the
Dutch and Russian aphasia groups did not differ significantly. This last result should be taken
cautiously, as the Dutch aphasia group is very small. To confirm these promising results, the
Dutch aphasia group needs to be extended, and additional languages should be added. If we
can replicate the current pilot data, we can provide language-independent norms for the Token
Test app. This would be of great value, as performing norming studies for all languages is
time-consuming and for some of the languages not possible.

As expected, the L2-speakers (without aphasia) score significantly lower than L1-speakers.
The norms therefore cannot be applied to them. However, the strong correlation of their
scores with their self-rated language level provides an interesting opening. With a larger
group, an algorithm could be devised that can help to generate relative norms for different
(pre-aphasia) language levels.

The Token Test app can help clinicians to diagnose people in a language they do not speak
themselves. The comparable scores across languages can facilitate this. Even if there are no
norm scores available for the L1 of a client, clinicians can compare their L1 score to the (to be
developed) “universal norm score” and determine whether the client presents with aphasia.
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Gender Age Education Score Score
Dutch native
language

(max. 36) (max. 36)

No aphasia, 32 male 18 -94 Low: 12 28-36 NA

Dutch=L1 43 female M=46.3 Middle: 21 M = 34.55

(n=75) SD=19.6 High: 36 SD=1.26

Aphasia, 3 male 68 - 86 unknown 9-33 NA

Dutch=L1 2 female M=75 M =20.25

(n=5) SD=173 SD=12.53

No aphasia, 6 male 30-58 unknown 23-35 32-36

Dutch =12, 9 female M=41.8 M=31.1 M =347

mixed L1 SD=17.33 SD=3.06 SD=1.1

(n=15)

Van den Berget 25 male 19-93 Low: 27 M=134.04 NA

al. (2021), 48 female M=6696 Middle: 16 SD=143

Dutch, no SD =15.74 High: 30

aphasia, paper-

pencil (n=73)

Akinina et al. 45 male 18-75 unknown NA 27-36

(2019), Russian, 64 female M=41 M =34.79

no aphasia SD =18.39 SD=1.51

(n=109)

Akinina et al. unknown unknown unknown NA 0.5-36

(2019), Russian, M=19.32

aphasia (n=67) SD=10.21

Note: For age and score, range, mean (M) and standard deviations (SD) are provided. Level of education
according to Dutch Central Bureau of Statistics: https://www.cbs.nl/nl-nl/longread/discussion-
-basis-van-niveau-

apers/2021/invulling-praktisch-en-theoretisch-opgeleiden/3-indelin

en-orientatie

Table 1
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Psycholinguistic effects on word-level comprehension: results from a novel
web-based word-picture matching task

Alycia Laks | Yeonwoo Kim | Catherine Kelly | Andrew DeMarco | Peter Turkeltaub
Introduction and aims

Aphasia occurs in 21-40% of stroke survivors (Cichon et al., 2021), with around 68% of those
individuals also having alexia (Brookshire et al., 2014). Both disorders can greatly impact
quality of life. Access to well-designed assessment measures is essential for clinicians to
determine patterns of deficits needed for treatment planning. Word-to-picture matching
(WPM) tasks are often used to assess single-word comprehension deficits in standardized
assessments. Despite being commonplace, available tests are limited by different factors.
Most available tests do not have paired auditory and written versions, which is necessary to
determine modality specific impairments versus difficulty with task demands alone.
Standardized assessments only provide accuracy, which can miss subtle impairments captured
in response times (RT), particularly in those with very mild aphasia (Laks et al., 2025).
Finally, these tasks do not have careful psycholinguistic manipulations, which can impact

performance in typical and impaired readers, and can be used to diagnose alexia syndromes
(Coslett & Turkeltaub, 2016).

Here we aimed to develop a novel WPM task that addressed those concerns. We created a
web-based version that can be deployed clinically. We collected a normative sample to
determine expected performance and a sample of left-hemisphere stroke survivors (LHSS) to
determine patterns of impairment seen in aphasia and alexia.

Methods
Participants

Participants were recruited as part of the ReadMap (ClinicalTrials.gov ID: NCT06700005)
study. Participants learned English before age eight and had no major psychiatric or
neurological disorders. Participants included 63 left hemisphere stroke survivors (LHSS; age:
59.73(15.53); education: 16.42(2.70) race: Asian/Black/White/More than one 3/25/35/0) and
62 age and education-matched controls (age: 59.21(14.00); education: 16.89(2.11); race:
Asian/Black/White/More than one 2/24/33/3).

Procedure

As part of an assessment battery, participants completed the paired written and auditory WPM
match tasks on a touchscreen computer. The WPM tasks were four-alternative forced-choice
design. Participants were presented with a prime word and asked to select the prime from four
pictures. There were 48 trials per input modality (written or auditory). The monosyllabic
targets were manipulated for frequency (Brysbaert & New, 2009) and regularity (Chee et al.,
2020), resulting in four groups of word types: irregular/high frequency, irregular/low
frequency, regular/high frequency, and regular/low frequency. The groups of foils were
matched to the targets within their word type on frequency, length in phonemes and
graphemes, and semantic distance.

Statistical Analysis

Chi-square tests of independence and two-tailed independent-samples t-tests were utilized to
determine group differences in demographic variables. We examined accuracy, RTs, and
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efficiency (accuracy/medianRT on correct trials) in controls and LHSS. A repeated measures
ANOVA compared efficiency between groups with age and education as covariates. We used
Pearson’s correlations to compare performance between WPM modalities and partial
correlations to determine the relationship between written WPM, oral reading, and lexical
decision of the same 48 words, controlling for auditory WPM. Next, we z-scored LHSS
efficiencies against controls, after regressing out age and education level. Finally, a k-means
clustering analysis was used on mean-centered z-scores for each word type, in each modality,
to determine patterns of errors in the LHSS.

Results

There were no group differences in demographic variables of age (#(123) =-0.20, p = .84),
education (#(122) = 1.08, p = .28), or race (X?> (3, N = 125) =3.27, p = .35). Controls were at
ceiling (mean written accuracy=98%, auditory=98%), while performance was impaired in
LHSS (mean written=88%, auditory=91%). WPM performance was modulated by modality
(F(1,121) = 4.82, p = .03, auditory>written), frequency (F(1,121) = 16.8, p <.001, high >
low), and regularity (F(1,121) = 10.6, p = .001, regular>irregular in controls). Written and
auditory versions were correlated in both controls and LHSS (controls: r = 0.85, p <.001;
LHSS: r=0.85, p <.001). Written WPM was correlated to written lexical decision (r = 0.49,
p <.001) and oral reading (r = 0.32, p=.011) in LHSS. LHSS z-scores had a mean of -2.02
on auditory and -1.92 on written WPM. 54 (86%) LHSS group scored at least one standard
deviation below the control mean in either modality, including 16/23 LHSS with very mild
aphasia (>93.8 AQ on WAB-R). The k-means clustering analyses resulted in four clusters of
deficit patterns (Figure 1): modestly greater deficits on auditory vs. written, modestly greater
deficits on written vs. auditory, severe deficits in auditory and not written, and high frequency
regular words spared in both modalities. Qualitative review of z-scores demonstrated that
some LHSS had other performance patterns suggesting process-specific comprehension
deficits (Figure 1).

Discussion

Our novel web-based word-to-picture matching task captures group and individual patterns of
word comprehension deficits in written and auditory modalities. By incorporating both RTs
and accuracy, efficiency scores are able to detect even subtle impairments, which are missed
by ceiling effects on common standardized tests. We found that modality, frequency, and
regularity affect word comprehension on WPM. These patterns inform the process-level
deficits leading to word comprehension difficulties in individual people, which can be used to
determine treatment planning. Limitations include the use of imageable monosyllabic words
only, which was required for psycholinguistic manipulations, and selection of picture targets.
Additionally, RTs will be impacted by the administration device, which may impact the
interpretation of results. Future directions include the deployment of this task for widespread
use, and the use of other comprehension tasks, such as semantic relatedness judgment, to
assess low imageability and multisyllabic words.
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Disfluencies in the production of Czech prepositional phrases
Michal Laznicka
Introduction and aims

Apart from their pragmatic functions, disfluencies in speech reflect cognitive demands of
lexical and constructional retrieval, grammatical processing, or utterance planning. This is
evidenced by the fact that words that are more frequent or words that are more predictable
given the context generally trigger fewer disfluencies (Goldman-Eisler, 1958; Beattie &
Butterworth, 1979; Schneider, 2016). The occurrence of disfluencies in connected speech of
persons with aphasia has been studied from two main perspectives: One line of research has
focused on the distributional properties of pause durations and their occurrence with regard to
different structural factors, such as part of speech or clausal structure (Angelopoulou et al.,
2018; DeDe et al., 2025), while other researchers focused on the role of word frequency
(Goral et al., 2010; Mack et al., 2015). In a recent analysis, Bello-Lepe et al. (2024) extended
the perspective beyond single word level by using collocational strength to explain pause
duration in the speech of English speakers with and without aphasia. Together with
proportional and combinatorial frequency, association (collocational) strength is one of
corpus-based measures introduced to the study of aphasia by usage-based analyses (Gahl &
Menn, 2016).

The aim of this paper is to extend this approach by introducing dispersion (distribution of
words across contexts) as an important usage-based measure. We examine these effects in
Czech prepositional phrases (PPs), comparing how usage-based measures predict disfluencies
in aphasia and typical speech.

Methods

We analysed PPs with common noun complements from corpora of Czech aphasia (487
tokens produced by 10 speakers) and spoken Czech (122k tokens produced by 2,641
speakers). PPs were annotated for fluency (fluent or disfluency before or within PP), presence
of premodifiers, and presence of inflectional marker on complement. Additionally, usage-
based measures included: frequency and dispersion of PP and complement, and association
strength between preposition and complement. Dispersion and association were quantified
with adjustments for frequency to tackle the interdependence of traditional measures (Gries,
2024). The corpus measures were orthogonalised using PCA, revealing “commonness” as a
composite of frequency and dispersion. Mean number of fluent word trigrams per utterance
was included for the aphasia corpus data to account for baseline fluency in aphasia and
individual differences. Multinomial logistic regression was used to assess the influence of
these variables on fluency.

Results

Both datasets showed main effects of commonness and association, and modification. PPs
that are less common trigger more disfluencies. Additionally, disfluencies are more likely to
occur within PPs, when the complement is premodified and when the association between
preposition and complement is weak. Importantly, these lexical effects in aphasia held even
when controlling for individual baseline fluency. Furthermore, modification interacted with
the usage-based variables in the spoken corpus, reducing their effects. The effects of the
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usage-based variables were comparable for both groups, particularly for disfluencies within
PPs. Morphological complexity of the complement (difference from citation form) did not
have any effect on disfluency patterns. See Table 1 for full summary.

Discussion

Consistent with usage-based linguistics, PPs that are used frequently and in diverse contexts
cause fewer disfluencies overall, pointing to a higher level of entrenchment (e.g. Schmid,
2016). PPs with high degree of association may be stored and retrieved as chunks rather than
being assembled compositionally (Bybee, 2010), allowing less room for being interrupted
internally. When a modifier is introduced into a PP, its internal complexity and length
increases and the connection between the preposition and the complement is “loosened”,
resulting in diminished effects of the usage variables.

Despite much higher disfluency rates in aphasia, these effects were highly similar across the
two datasets, suggesting that the same domain-general mechanisms are involved in language
representation and processing with differences being quantitative rather than qualitative, as
expected under a usage-based analysis (Gahl & Menn, 2016). This analysis shows how
integrating usage-based principles in aphasia research provides a more nuanced picture of
linguistic behaviour, complementing rule-based, structure-oriented approaches.
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Predictor

disfluency before PP

disfluency within PP

comment

modification

0.16/0.16™

1.28"7/1.44™

modified PPs likely to
be interrupted

association

commonness -0.26™/-0.06™ -0.55""/-0.33" common PPs more
fluent

association -0.07/-0.06™ 0.307/0.28™ strong association
protects against
interruption of PP

baseline fluency -0.39'/ NA -0.61"/ NA more fluent
participants produce
fewer disfluencies
within PPs

modification : na/0.07™ na/0.12™" modification

commonness attenuates usage-

modification : na/0.06 na/-0.19"" based variables

Table 1: Effect sizes (B) across datasets and disfluency types; format: aphasia / spoken corpus,

*** p<0.001, ** p<0.01, * p<0.05, T p<0.1
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Behavioral and neurophysiological effects of transcranial direct current
stimulation to the left inferior frontal gyrus in patients with expressive
aphasia

Silvia Marchesotti | Naz Doganci | Camille Farcy | Marion Corre | Cynthia Dery | Radek Ptak
| Adrian G. Guggisberg

Introduction and aims

Transcranial direct current stimulation (tDCS) has shown promising results in alleviating
word-finding difficulties in patients with aphasia (Marangolo, 2020; Matar et al., 2022; Ilardi
et al., 2026). In healthy individuals, previous evidence from our group has shown that anodal
high-definition tDCS applied to the left inferior frontal gyrus (IFG) facilitates verb learning
(Farcy et al. 2024). Crucially, this improvement was associated with enhanced functional
connectivity (FC) between the left IFG and the temporo-parietal junction (TPJ), two key
regions involved in language processing, whose damage often leads to aphasia. Based on this
evidence, we aimed to investigate whether such improvement in naming following tDCS and
its link with network interactions could also be observed in patients with aphasia.

Methods

For this, we conducted a crossover, randomized, sham-controlled clinical trial in a group of
fourteen chronic post-stroke patients with expressive aphasia. Each patient underwent both
sham and real tDCS stimulation to the left IFG in two separate sessions, spaced one month
apart (washout period). Each stimulation condition was administered twice over two
consecutive days and was coupled with computerized verb learning. Resting-state
electroencephalography (EEG) activity was recorded, and naming abilities were assessed
using a verb-naming task and a connected speech task (Nicholas & Brookshire 1993) on the
day before, the day after, and one month after the stimulation sessions.

Results

In the naming task, tDCS significantly improved verb naming performance, regardless of
whether the verbs had been trained during the computerized task. This effect was observed
immediately after stimulation but was not maintained at the one-month follow-up. In contrast,
sham stimulation led to improvement only for trained verbs. The magnitude of improvement
following tDCS showed a modest, yet non-significant, correlation with baseline performance,
suggesting a possible greater effect in patients with milder impairments. For narrative speech,
verb fluency improved over time independently of stimulation condition, likely reflecting a
training effect. In parallel, global fluency (number of words/min) decreased during the day
after the stimulation sessions. No significant effects were observed for other connected speech
measures, such as the percentage of Correct Information Units (%CIU) and informative
fluency (CIU/min).

Preliminary resting-state analyses of global FC indicate that tDCS, compared to sham
stimulation, induced changes in regions beyond those directly stimulated. These included an
increase in FC in the alpha band (8—13 Hz) over posterior regions and a decrease in FC in the
theta band (4—7 Hz) over the right frontal region (near the homologue of Broca’s area).
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Discussion

Overall, these findings support the effectiveness of tDCS applied to the IFG in improving
verb naming in patients with chronic expressive aphasia and suggest that the underlying
mechanism of action may involve widespread, interhemispheric changes in functional
connectivity.
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Elaboration of events in a picture description task: a case of Croatian and
Norwegian PWA

Ana Mati¢ | Monica I. Norvik | Jelena Kuvac Kraljevi¢ | Hanne Gram Simonsen
Introduction and aims

Production of a coherent discourse is a complex task that involves the interaction of language,
cognitive and social-emotional skills. The integration of these skills is also essential for
introducing and maintaining the main events in a discourse, which are critical proxies for
functional communication. In this study we mainly focus on the event elaboration, as the first
step into deeper analyses in the future.

A previous study that compared the performance of Croatian and Norwegian PWA (Mati¢
Skori¢ et al., 2026) found differences in performance between the two groups on the adapted
versions of the Comprehensive Aphasia Test (CAT-HR and CAT-N; Swinburn et al., 2020;
Swinburn et al., 2021), with the differences mainly being caused by differences in item
difficulty, which reflected the different structures of the two languages and socio-
demographic differences between the two groups. That study excluded the Picture description
task, so it was decided to analyze it in a separate step. Therefore, the aim of this study is to
examine the elaboration of the four events in a picture description task in Croatian and
Norwegian PWA.

Methods

For the purpose of this study, we used the Picture description task from the CAT. Picture
description represents a consistent referent and situation, which is highly suitable for
comparable analyses among various groups regarding different demographic and clinical
variables (MacKenzie et al., 2007). We analyzed the discourse production of 40 PWA (Nper
language = 20) matched in severity and demographic factors as much as possible between the
two groups. The samples have been collected as part of the test standardization process in
both countries. We adopted the four main events from the CAT test (the father is sleeping/ the
girl is waking up the father/ the cat is catching the fish or making a mess/ the books are falling
off the shelf). In the CAT test they are only analyzed on the level of their presence. In the
current study we analyzed how PWA elaborate these events, i.e. how many concepts that they
produce are related to each of the four events, as well as their completeness and accuracy.

Results

This is an ongoing study, with analyses being conducted in the moment of abstract
submission. So far, it seems that PWA with milder symptoms mention at least two out of
these four main events, but the frequency, completeness and accuracy of the concepts related
to these events varies greatly. These preliminary findings demonstrate the relative complexity
of detailed elaboration of events in naturalistic speech for PWA, but the impact of education,
level of severity and language is yet to be analyzed.

Discussion

For the story to be complete and relevant, it has to include all the events in the picture. In this
sense, the elaboration of events is one of the key components for establishing cause-
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consequence relationships. This study addresses the elaboration of events as the first step
towards a broader investigation into other components of narrative production analyses (e.g.
linguistic and propositional levels from the LUNA framework; Dipper et al., 2021) and how
they converge to support and facilitate (successful) communication in aphasia. By comparing
Croatian and Norwegian PWA, this research builds upon the benchmarks established by
different authors under different theoretical frameworks (e.g. Kuvac Kraljevic¢ et al., 2023;
MacKenzie et al., 2007...). Testing this across different languages allows us to discern
whether discourse deficits are universal or influenced by specific language typologies.

Ultimately, moving beyond the word-level to discourse-level analysis is vital for clinical
practice, as it aligns speech-language therapy with the realistic demands of functional
communication. The cross-linguistic approach adopted in the current study ensures that the
research findings in the first step, and intervention strategies in the next, are robust, culturally
sensitive, and focused on real-world communicative contexts.

Keywords: people with aphasia; discourse; elaboration of events; concepts; cross-linguistic
and cross-cultural study
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The complementiser que in Spanish connected speech: a morphosyntactic
signature of dementia

Noor-E-Zannat Nusha | Silvia Martinez-Ferreiro
Introduction and aims

Spanish gue (that) is a small but unusually busy word: it can link a main clause to a
subordinate one (creo que viene — 1 think that s/he is coming), introduce a relative clause (el
libro que lei — the book that I read), or appear in comparisons (mas alto que yo — taller than
me). The focus of this study is on the complementiser que — the version that introduces a
finite complement clause after verbs like creer (to believe), saber (to know), or decir (to say).
Unlike English that, this que is not freely droppable, which makes its rate in spontaneous
speech a clean window onto whether speakers are still building embedded clauses at all.

Llinas-Grau and Martinez-Ferreiro (2014) studied the case of that in English, comparing 100
adults with aphasia and 100 healthy controls, finding that the aphasia group produced fewer
than half as many that-introduced subordinate clauses (about 2.2 vs. 5.1 per speaker). The
presence-vs-omission pattern itself looked similar; what differed was how often subordination
happened at all.

Whether the same thinning happens in dementia, and whether it tracks individual cognition,
has not been explored in Spanish. This study asks (1) Do speakers with dementia produce que
less often than healthy older adults once speech volume is controlled? (2) Is any difference
explained by general sentence shortening, or is it specific to gue? (3) Do MoCA (Nasreddine
et al., 2005) scores reflect varying use of complementiser gue reliably in both people with
dementia and controls?

Methods

Participants. Forty Spanish-speaking older adults took part: 20 cognitively healthy controls
(age 73.8, SD 7.7; 17F/3M; MoCA 25.2, SD 3.2) and 20 with a clinical diagnosis of dementia
(age 83.4, SD 11.2; 17F/3M; MoCA 10.7, SD 4.6). Groups were matched on gender (Fisher p
= 1.00) but the dementia group was older (Welch ¢t =—-3.17, p = .003); age is therefore
included as a covariate. Spontaneous speech data come from the LINDEGALES (ED431F
2024/018) and SECONDSGALES (PID2023-1516730B-100) projects where participants
underwent both cognitive and linguistic evaluation.

Task and transcription. Participants completed a semi-structured connected-speech task.
Recordings were transcribed in CHAT format and segmented into utterances following
CHILDES/TalkBank conventions (MacWhinney, 2000). Two trained linguists transcribed and
reviewed the data in two steps, resolving disagreements by consensus.

Coding. Only complementiser gue (the finite-clause introducer, e.g., Creo que viene) was
counted. Relative que (el libro que lei) and comparative que (mds alto que yo) were excluded.
Cases where que appeared without a completed embedded clause (false starts, fragments)
were excluded from the numerator but kept in the word and utterance denominators. For each
speaker, total gue count, gue per 100 words, and gue per analyzable utterance

(comp_que per utt) were computed.
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Analysis. Group differences in the three complementiser que measures (raw complementiser
que count, complementiser que per 100 words, and complementiser que per analyzable
utterance) were tested with Mann—Whitney U tests (rank-biserial effect sizes, 10 000-sample
bootstrap Cls, Holm correction across measures). The headline model was a negative-
binomial GLM predicting gue counts from group with log (total words) as an offset; age and
MLU-w were added in pre-specified sensitivity models. Within-group associations with
MoCA used Spearman p with 10 000-permutation p-values. Analyses were conducted in
Python.

Results

Group difference. Controls produced more gue than speakers with dementia on every
measure (medians: count 12.5 vs. 5.0; per 100 words 1.57 vs. 1.10; per utterance 0.22 vs.
0.13). Holm-corrected Mann—Whitney tests were significant for count and per-utterance
(pHolm = .009 and .005) and borderline for per-100-words (pHoim = .054). The negative-
binomial GLM gave IRR =0.55 (95 % CI1 0.39-0.77, p <.001): once speech volume is
controlled, the dementia group uses gue at about 55 % of the control rate.

Sensitivity analyses. Adding age reduced but did not remove the effect (IRR = 0.61, CI 0.42—
0.88, p =.008). Adding MLU-w — which is itself lower in dementia and naturally co-varies
with complement-clause use — further attenuated the estimate (IRR = 0.63, p = .031);
because MLU and que share variance by construction, this is a sensitivity check, not a clean
test of "targeted" simplification.

Within-group gradient. The most theoretically interesting result comes from the control
group: que per 100 words correlated strongly with MoCA (Spearman p = .59, CI .22—.82,
permutation p = .006) — healthier cognition within the normal range went with more que.
Within the dementia group, the correlation ran the other way but was not significant (p =
—.34, p = .14), plausibly a floor effect once finite embedding becomes rare.

Discussion

Complementiser que behaves like a graded marker of cognitive status. Between groups,
speakers with dementia produce roughly half as many que tokens per word as matched
controls; within healthy older adults, que use scales with MoCA. The same small word both
separates the groups and tracks individual cognition in the healthy range; a similar pattern was
observed by Llinas-Grau and Martinez-Ferreiro (2014) for that in English. This study
demonstrates the same pattern holds in Spanish speakers with dementia.

Caveats: The ~10-year age gap means the group result must be read with the age-adjusted
model; the effect survives but is smaller. The Holm-corrected per-100-words contrast (.054) is
borderline and should be read as suggestive. Finally, it is a pilot study (n = 40).

These are initial findings of a broader thesis on morphosyntactic markers of cognitive decline
in Spanish connected speech. Further analyses on the same cohort — a subordination index,
clause density, function-word proportion, finiteness, and grammaticality of elicited
subordinate structures — are currently being coded and are expected by June 2026. Together
they will show whether gue belongs to a coherent syntactic profile of dementia or is an
isolated effect.
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Grammatical Tense Impairment in Aphasia: a usage-based investigation of
verb forms in spontaneous language production

Ludovica Onofri | Nathalie Kendrick | Vitor Zimmerer
Introduction and aims

Grammatical tense impairment is commonly observed in people with aphasia (PwA), yet its
underlying causes remain debated. Existing accounts have generally attributed these
difficulties to syntactic (Friedmann & Grodzinsky, 1997), morphological or semantic factors
(Faroqi-Shah & Thompson, 2007). However, relatively little attention has been paid to the
role of frequency — particularly beyond single-word level — or to the influence of task type.

The present study replicates previous research (Onofri & Zimmerer, 2024) and adopts a
usage-based construction grammar framework (Goldberg, 2003). This framework emphasises
the role of usage-frequency effects at the multi-word level while also introducing the notion
of lexical bias (i.e., the probability of a word to occur more frequently in a specific syntactic
structure). Although these approaches have been adopted in aphasia to investigate passives
(Gahl et al., 2003) and plurals (Hatchard & Lieven, 2019), their application to tense remains
limited.

In addition, whereas most previous studies have relied on constrained experimental tasks
(e.g., sentence completion or sentence-picture matching tasks), the present study examines
tense production in samples of semi-spontaneous language, an underexplored context in this
domain. We compared the frequency-based, morphological, phonological, and semantic
properties of verbs produced by PwA and control participants to assess which factors
influence production.

Methods
Participants

A secondary analysis was conducted on the NEURAL database available on AphasiaBank
(Stark; MacWhinney et al., 2011). We analysed the responses of 10 PwA (mean age = 62.2,
SD = 11.9; mixed aphasia types) and 10 controls (mean age = 56.9, SD = 8.9). Participants
were American English native speakers.

Materials and procedure

Data were in the form of transcribed semi-structured interviews of which we selected one
question — i.e., whether participants recalled their stroke (PwA) or any illness/injury
(controls). All produced verb forms were classified according to their phonological,
morphological, and semantic properties using custom R scripts. In addition, four frequency-
based variables (i.e., lexeme frequency, form frequency, tense bias, time bias) were computed.

Bias was operationalised as the proportion of occurrences in which a given verb appears in a
specific tense (tense bias) or generic time reference (time bias). These proportions were
automatically calculated from 500 randomly sampled instances per verb drawn from the
online Corpus of Contemporary American English (COCA; Davies, 2008-), the largest online
database of American English encompassing around one billion words collected from 1990 to
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2019. For this automated recognition using customised R scripts, we acknowledge an
approximate error rate of 15%, which is on a par with other comparable systems.

Lexeme frequency values per verb were also extracted from COCA (Davies, 2008-). Finally,
estimated form frequency was derived by tense bias and lexeme frequency. This methodology
replicates previous research (Onofri & Zimmerer, 2024).

Results

The analysis found that PwA produced significantly fewer verbs in the past (f =-1.25,p <
.001) compared to controls. Additionally, verbs produced by PwA were significantly more
aligned to their biased tense (f = 0.10, p < .001) and time reference (5 =0.13, p <.001)
compared to controls. Number of phonemes (NoP) was inversely related to all frequency
variables (lexeme frequency: f = -0.59, p < .001; form frequency: f =-0.97, p < .001; tense
bias: f=-0.04, p < .001; time bias: f =-0.01, p <.001) and there was a significant interaction
between Group and NoP for all frequency variables (Iexeme frequency: f=0.12, p = .002;
form frequency: f = 0.13, p < .001; tense bias: f=-0.01, p =.037; time bias: f=-0.01, p =
.025).

No significant group differences were found for quantity or lexical diversity of verbs,
phonological and morphological complexity, semantic weight, or regularity.

Discussion

This study generally replicates previous findings (Onofri & Zimmerer, 2024), confirming that
lexical bias and usage-frequency can shape verb production profiles, particularly with respect
to tense use, and help differentiate between PwA and control participants. At the same time,
some inconsistencies with prior work emerged. In particular, the present data suggest a past
tense impairment in this sample of PwA, supporting accounts that propose greater difficulty
with past compared to non-past reference.

These results must be interpreted while keeping in mind the limitations of the current study,
such as the reduced sample size and the high variability within PWA given by the
heterogenous group composition.

Nevertheless, the growing evidence base for lexical bias has clinical implications, indicating
that usage-frequency and bias should be considered in aphasia assessments and interventions.
Additionally, results underscore the importance of accounting for phonological complexity
when researching frequency effects in aphasia.
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Acute white matter integrity differentially predicts early connected speech
recovery in post-stroke aphasia

Alberto Osa Garcia, Simona Maria Brambati, Maélys Pajon Roux, Amélie Brisebois,
Bérengere Houzé, Christophe Bedetti, Alex Desautels and Karine Marcotte

Introduction and Aims

Connected speech impairments are highly prevalent in post-stroke aphasia (PSA) and reflect
disruptions across multiple linguistic domains. Although connected speech is increasingly
used to characterize aphasia recovery, the neural correlates supporting early recovery remain
poorly understood. The present study aims to investigate whether acute white matter integrity
predicts subacute connected speech performance in PSA.

Methods

Twenty-five individuals with PSA (mean age = 66 years, SD = 14; 10 women) were recruited
from an acute care stroke unit. Participants underwent diffusion MRI and language
assessment within the first 3 days post-stroke (T1; mean : 2 + 1 day), followed by a language
reassessment during the subacute stage (T2; mean : 10 + 3 days).

Connected speech samples were elicited using the picture description task of the Western
Aphasia Battery — Revised (Kertesz, 2006). Speech samples were transcribed and analyzed to
extract measures of fluency (words per minute [ WPM], mean length of utterance [MLU]) and
informativeness (Thematic Units [TU], Information Content Units [ICU]). TU and ICU
measures were additionally normalized for speaking time (TU/min; ICU/min).
Microstructural measures were derived using the EVAL program from the CLAN software
suite (MacWhinney, 2000). TU and ICU scoring procedures were based on previously
validated Laurentian French protocols (Brisebois et al., 2020; Marcotte et al., 2024).
Discourse measures were calculated at both timepoints, and change scores (T2—-T1) were
computed for all variables. Previously published analyses from this dataset demonstrated high
inter-rater reliability for discourse measures (Brisebois et al., 2021).

Diffusion MRI preprocessing and tractography were performed using the TractoFlow pipeline
(Theaud et al., 2020). Diffusion tensor imaging metrics, including fractional anisotropy (FA),
mean diffusivity (MD), and axial diffusivity (AD), were extracted bilaterally from the arcuate
fasciculus (AF), inferior fronto-occipital fasciculus (IFOF), and frontal corpus callosum (Fr-
CC). These tracts were selected based on successful reconstruction in all participants. Acute
lesion segmentation was performed semi-automatically on MD maps using Clusterize (De
Haan et al., 2015), and lesion volumes were normalized to intracranial volume.

Multiple regression analyses examined whether diffusion metrics predicted subacute
connected speech measures while controlling for age, education, and lesion volume. Initial
aphasia severity was also included to compare the predictive contribution of behavioral and

neuroimaging variables.

Results
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Initial aphasia severity significantly predicted subacute measures related to productivity,
fluency, and informativeness, but not efficient informativeness measures (TU/min, ICU/min).
In contrast, diffusion metrics from the frontal corpus callosum (Fr-CC) significantly predicted
all informativeness measures and were the strongest predictors of efficient informativeness.
For example, FA from the Fr-CC significantly improved prediction of ICU/min beyond
demographic and lesion covariates (adj. R* = .50 vs .29 in the covariate-only model), whereas
initial aphasia severity did not significantly improve the model further.

Speech fluency (WPM2) was associated with diffusion metrics from the left arcuate
fasciculus (AF) and left inferior fronto-occipital fasciculus (IFOF). FA from the left IFOF
increased explained variance from Adj. R? = .14 in the covariate-only model to adj. R* = .53,
and to adj. R? = .67 after inclusion of initial aphasia severity. Similar but weaker effects were
observed for homologous right-hemisphere tracts.

Finally, left-hemisphere diffusion metrics (particularly MD and AD from the left IFOF) were
the only significant predictors of change measures (AWPM), suggesting a dissociation
between predictors of achieved performance and predictors of recovery-related improvement.

Discussion

Together, these findings suggest that diffusion-derived biomarkers capture aspects of early
recovery not reflected by initial aphasia severity alone. Interhemispheric frontal connectivity
may contribute specifically to efficient informativeness, whereas dorsal and ventral language
pathways appear more strongly associated with speech fluency and recovery-related gains.
The results further suggest that diffusion-derived biomarkers may capture aspects of recovery
not reflected by initial aphasia severity alone.
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The effect of lingustic complexity on temporal aspects of speech production
in normal Aging: Data from Greek

loannis Papakyritsis | Michaela Nerantzini | Emilia Michou
Introduction and aims

Healthy aging is associated with functional/ anatomical changes, i.e. reduction of strength,
speed, endurance, flexibility and accuracy of the speech production system (Xue & Hao,
2003), and cognitive/ linguistic changes, including reported declines in processing speed,
attention, memory, language processing and word retrieval (see e.g., Harada et al., 2013).
These changes have a well-documented effect on temporal aspects of speech production,
namely speaking rate, pause and disfluency patterns (Tucker, Ford & Hedges, 2021), although
variability of findings across studies has been reported. The degree of age-related speaking
rate reduction has been found to depend on experience and sociolinguistic variables (Quené,
2013). Although several studies have reported shorter phrases (Jacewicz et al., 2010), longer
pauses (Bona, 2014) and more frequent pauses and increased disfluency (Martins and
Andrade, 2011) in older adults, Bona (2011) found a comparable rate of disfluent speech in
younger and older adults that tended to increase with more demanding speakings tasks, while
Taschenberger et al. (2019) report a declination in filled pause frequency with older age,
specifically in adverse speaking conditions, including the presence of background noise.
Taken together, the available findings suggest a more complex relationship between healthy
aging changes and temporal speech organization. It is plausible that experience and cognitive
decline collectively affect speech performance in older speakers, especially during more
difficult speaking tasks.

The aim of this study is to investigate the effect of linguistic complexity on temporal aspects
of speech production in the Greek older population. We seek to find out how rate of speech,
pause patterns and speech tempo flexibility, are conditioned by age and phonological/
syntactic complexity. This question carries clinical significance given that speaking rate is a
crucial, modifiable variable that is often the focus of attention in intervention protocols for
patients with neurogenic communication disorders, including aphasia and apraxia of speech,
that are usually older adults. Such protocols are typically hierarchically organized, taking
linguistic complexity variables into account.

Methods

Two groups of participants, 60 young adults (20-25 years old) and 60 older adults 65-90 years
old) carried out a reading task consisting of two set of sentences of different complexity. 10
short simple sentences, 10 syllables in length with an SVO syntactic structure, and 10 long,
complex sentences, 20-25 syllables in length, adapted from Arvaniti (2012) initially devised
to measure speech rhythm. Speaking rate was modified on request; three different rate
conditions were elicited, “habitual”, “slow” and “fast” rate of speech. A set of acoustic and
other temporal measures, including speaking rate, articulation rate, relative speaking rate
increase and decrease, breath group size and duration, pause duration and position, were used
to compare performance across the two sentence sets for both groups.
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Results

The older group spoke at a slower tempo and used a higher number of pauses than young
adults across all rate conditions. In the increased complexity condition, the difference in
performance between the two groups tended to be more marked, especially in terms of pause
frequency patterns. Interestingly, both groups tended to articulate faster in the complex
sentence set. Regarding speaking rate flexibility, several older speakers experienced
considerable difficulties modifying, especially increasing, their rate on request. Linguistic
complexity did not appear to have a significant impact on speech tempo modification
performance. As a matter of fact, preliminary analysis indicated that older speakers were
more likely to successfully increase their speaking rate when producing the longer, more
complex set of sentences.

Discussion

Overall, findings show that increased sentence complexity in the context of a reading task,
can have an effect on the temporal organization of speech output, despite significant
individual variation. However, age-related decline in speech performance was not clearly
conditioned by linguistic complexity; when producing the complex sentence set older
speakers tended to use more pauses but, at the same time, they did not slow their overall
speaking rate compared to the reduced complexity condition, similar to that of the younger
speakers. These results can have possible implications for the design of speaking rate
modification protocols for older patients with neurogenic communication disorders.
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Learning and maintenance of L3 novel words in a multilingual person with
aphasia: Is there a cognate facilitation effect?

Claudia Peialoza | Brigitte Ribeiro | Andrea Escoté | Alejandro Villanueva
Introduction and aims

Past research has demonstrated that cognates (translation pairs sharing meaning and word
form across languages) show a facilitation effect relative to non-cognates (translations pairs
only sharing meaning but not word form) in neurotypical bilinguals. Cognates elicit more
accurate responses and faster reaction times than non-cognates in single word processing
(Costa et al., 2000) and novel word learning (Marecka et al., 2021). The effect has been
observed across varying language combinations and in different directions (in the native L1
and the second-acquired L2) although it may vary depending on task demands.

The cognate facilitation effect has been demonstrated in multilingual persons with aphasia
(MPWA) in picture naming (Marte et al., 2023), although both facilitation and interference
have been reported in anomia therapy (Lerman & Malcolm, 2025). Notably, this effect has
not been previously examined in verbal learning. Assessing the cognate effect in novel word
learning in MPWA is highly relevant as novel word learning may inform anomia therapy
(Pefialoza et al., 2022). Further, the ability to learn cognates versus non-cognates can provide
insights into how languages influence one another which can impact anomia therapy
outcomes in MPWA (Pefialoza et al., 2025). This study aimed to assess the cognate effect in
novel word learning and long-term maintenance in a MPWA across expressive recall,
recognition and translation.

Methods

Participant. AB (43 years old) was a multilingual woman (L1 Catalan: native proficiency; L2
Spanish: native proficiency; L3 English: intermediate proficiency; L4 German = intermediate
proficiency) with mild fluent chronic aphasia following a left fronto-parietal acquired brain
injury (ABI). English was her weakest language pre-ABI.

Stimuli. AB completed an extensive picture naming screener in all her languages (except for
German). Twelve L3 English words self-rated as unknown pre-ABI (naming accuracy = 0/3
baselines) of different semantic categories (6 cognates and 6 noncognates matched on lexical
frequency, length, L1 Catalan/L2 Spanish naming accuracy > 1/3 baselines) were selected for
training.

Associative word learning task. The experiment was completed in two sessions, a first session
evaluating learning ability and a second session assessing maintenance of learned words
completed 3 days apart. The learning phase included 5 training cycles (2 training blocks per
cycle, 12 trials per training block). Each trial presented a L3 word-picture pairing and
required AB to listen and repeat the trained word. Each training cycle continued with an
expressive recall test evaluating lexical access for the newly trained word forms (12 trials)
followed by a recognition test assessing word-meaning recognition (24 trials: 12 correct/12
incorrect word-picture pairs). At the end of training, two receptive translation tests assessed
AB’s knowledge of L3 English- L2 Spanish and L3 English- L1 Catalan translation pairs (24
trials: 12 correct/12 incorrect pairings per translation test). AB’s long-term maintenance of
newly trained English words was assessed with tests of expressive recall, recognition and
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translation. Additionally, AB completed a word learning questionnaire asking about reliance
on other languages during the learning task (session 1).

Results

Expressive recall. AB’s accuracy increased substantially across items from baseline to test 5
(83.3%; binomial test p= 0.0193). Significant learning was found for cognates at test 5
(100%; binomial test p= 0.0156) with improved accuracy from baseline, McNemar test: ¥ (1,
N=6)=4.167, p=0.031. Non-cognates also improved (83.3%; binomial test p= 0.0193) but
this set did not show significant change over time, y* (1, N= 6)=2.250, p=0.125.

Recognition. AB’s accuracy was at ceiling nearly across all tests. Test 5 achieved maximum
accuracy overall (100%) with each item set showing significant above-chance performance
(100%; binomial test p= 0.0156).

Translation. AB’s accuracy in the L3 English- L2 Spanish translation test was high across
items (83.3%; binomial test p= 0.0193), being significantly above chance for cognates
(100%; binomial test p = 0.0156) but not for non-cognates (66.7%; p= 0.3438). AB’s
accuracy in the L3 English- L1 Catalan translation test achieved higher accuracy

(91.7%; binomial test p= 0.0032) being significantly above chance for cognates

(100%; binomial test p = 0.0156) but not for non-cognates (83.3%; binomial test p= 0.1094).

Maintenance. AB’s expressive recall accuracy decayed to 66.7% (binomial test p = 0.1938).
Her recognition accuracy was maintained at ceiling (100%), with each item set being
significantly above chance (100% binomial test p = 0.0156). Her accuracy in both translation
tests improved overall (100%), with each item set showing significant above-chance
performance (100% binomial test p = 0.0156).

Word learning questionnaire. AB reported that trained words came to mind more often in her
L1 Catalan and she relied on translation during the initial part of the training procedure.
Gradually, she thought of the words more often in her L3 English but needed to mentally
supress the Catalan translations. She felt that Catalan was helpful rather than interfering
during learning.

Discussion

Our preliminary results show successful L3 word learning for AB across expressive recall,
recognition and translation tests and significant maintenance at follow-up albeit only in
recognition and translation tests. These findings support evidence for spared verbal learning
ability in some people with aphasia (Pefaloza et al., 2022). In contrast to non-cognates,
cognates showed significant improvement, both relative to baseline and chance-level
performance in expressive recall and translation tests at the end of training. These findings
support a cognate facilitation effect in L3 word learning in a MPWA and suggest learning
words in a weaker language can rely on existing lexical knowledge in a native language.

References
Costa, A., Caramazza, A., & Sebastian-Galles, N. (2000). The cognate facilitation effect:

implications for models of lexical access. Journal of Experimental Psychology: Learning,
Memory, and Cognition, 26(5), 1283.

88



Marecka, M., Szewczyk, J., Otwinowska, A., Durlik, J., Fory$-Nogala, M., Kutytowska, K.,
& Wodniecka, Z. (2021). False friends or real friends? False cognates show advantage in
word form learning. Cognition, 206, 104477.

Marte, M. J., Pefialoza, C. & Kiran, S. (2023). The cognate facilitation effect on lexical access
in bilingual aphasia: Evidence from the Boston Naming Test. Bilingualism: Language and
Cognition, 26(5), 1009—-1025.

Lerman, A., & Malcolm, T. R. (2025). Facilitation and Interference Effects During Cognate
Retrieval in a Multilingual Person With Aphasia. American Journal of Speech-Language
Pathology, 34(3), 1005-1022.

Pefialoza, C., Martin, N., Laine, M., & Rodriguez-Fornells, A. (2022). Language learning in
aphasia: A narrative review and critical analysis of the literature with implications for
language therapy. Neuroscience & Biobehavioral Reviews, 141, 104825.

Pefialoza, C., Marte, M. J., Billot, A., & Kiran, S. (2025). Cross-language interaction during
sequential anomia treatment in three languages: Evidence from a trilingual person with
aphasia. Cortex, 189, 107-130.

89



Silent and Filled Pauses as Markers of Longitudinal Language Change in
Mild Primary Progressive Aphasia: A Case Study

Cassiady Perard | Miral Goral
Introduction and aims

Primary Progressive Aphasia (PPA) is a neurodegenerative disorder characterized by
gradually worsening anomia and progressive disruption of language production and
comprehension (Gorno-Tempini et al., 2011). Symptoms are subtle initially, but as PPA
progresses, the deficits increasingly impact functional communication. Identifying early
sensitive markers of language change in mild PPA remains challenging, particularly in those
who are users of more than one language. Disfluencies, such as filled and silent pauses, are
commonly observed across PPA variants and may reflect underlying disruptions in lexical
retrieval and speech planning, with prior studies showing variant-specific differences in pause
frequency and duration (Potagas et al., 2022; Gorno-Tempini et al., 2008).

Despite this, pauses have been underexplored as longitudinal markers of early change.
Examining the frequency and duration of silent and filled pauses during connected language
production may offer a sensitive indicator of subtle changes in the progression of PPA.

This study examines longitudinal changes over time in connected language production in a
bilingual person with mild PPA, with a focus on disfluencies as potential early markers of
change.

Methods

This longitudinal case study followed a 62-year-old Spanish-English bilingual man (SE13P)
with mild PPA across three time points over an eight-month period. All testing was conducted
in English. Language samples were elicited using three connected language tasks: picture
sequence descriptions, narrative storytelling, and responses to WH-questions. Language
measures included productivity, grammaticality, sentence complexity, coherence, repetitions,
and disfluencies, with a particular focus on the frequency and duration of silent and filled
pauses. Frequency was the number of times a pause was counted within a task. Duration of
each pause was measured in seconds and then averaged across each task. Silent pauses were
defined as intervals greater than 0.25 seconds; shorter pauses were excluded from analysis.
Filled pauses were defined as vocalized hesitation sounds (e.g., “um”, “uh”). Pauses occurring
at task boundaries (e.g., prior to initiating a response) were excluded to focus on within-
utterance speech production. In addition, comparable data from a matched neurologically
healthy control individual were analyzed.

Pauses were measured semi-manually using PRAAT (Boersma, & Weenink, 2026). To ensure
reliability of pause identification, a third of the data was independently coded by two raters.
For each task and time point, mean pause duration and pause frequency was calculated.
Preliminary analyses examined within-task changes over time and compared SE13's
performance to the neurotypical control data using nonparametric statistical tests (Mann-
Whitney U).
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Results

Mean silent pause duration increased over time in WH-question responses and picture
description tasks, with more modest increases observed in narrative production. From initial
to final testing, mean pause duration increased by approximately 60% in WH-Questions, 54%
in picture description tasks, and 22% in narratives. The longest pause durations were observed
at the final testing time, and were overall longer than the initial time and significantly longer
than those of the matched control participant. Pause frequency was variable and did not
demonstrate a consistent longitudinal pattern across tasks and sessions. High interrater
reliability was observed, with a range of accuracy from 90-98% for silent pauses and 82%-
92% for filled pauses.

In contrast to the pause data, most traditional language measures showed relative stability
over time. Although overall productivity, as measured by total words and CIUs (Nicholas &
Brookshire, 1993), showed a slight downward trend, measures of linguistic efficiency
(CIUs/Total words), sentence complexity, coherence, and repetition did not show clear
change over time. Both the participant with PPA and control produced coherent discourse
with high levels of topic maintenance and structurally complete sentences.

Discussion

Preliminary results suggest that pause duration can be a sensitive measure of subtle language
change over time. The findings are consistent with previous literature, suggesting that
participants with nonfluent variant PPA exhibited longer silent pause duration compared to
healthy neurotypical controls (Mack et al., 2015; Potagas et al., 2022). The observed duration
increases over time in both silent and filled pauses in this case study suggest that disfluency-
related measures may be sensitive to subtle longitudinal changes in connected speech, even in
mild stages of PPA.

In contrast, most other language measures remained relatively stable over time. Although
overall productivity, as measured by total words and CIUs, showed a slight negative trend,
measures of efficiency (proportions of CIUs out of total words), sentence complexity, and
coherence did not change and were comparable to the matched control participant. The only
consistent difference observed in language measures was lower grammaticality in the
participant with PPA compared to the control, without observable change over time; however,
this may be influenced by bilingual language experience rather than impairment alone.

Taken together, these findings suggest that traditional language measures may not be
sufficiently sensitive to detect subtle early change in mild PPA. Instead, disfluency measures -
particularly silent and filled pause duration and frequency - may provide a more sensitive
marker of early progression. These findings are particularly relevant for bilingual speakers,
where traditional measures may be less reliable due to variability in language use, proficiency
and exposure.

Future research could examine these effects in larger cohorts and across bilingual populations,

in both languages, to determine the generalizability of pause-based markers for clinical
monitoring and early detection.
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Noun and Verb Association in German: Test Standardisation and
Validation of the GB-WoBA

Madeline Philipsen | Manon Winkler | Roel Jonkers | Thomas Picht | Adria Rofes
Introduction and aims

The comparison between nouns and verbs has been the focus of extensive psycho- and
neurolinguistic research!. Behavioural accounts suggest a dissociation between the two word
categories, while the distinction is less clear-cut at the neural level!. These findings have
practical implications for awake brain surgery, because thorough mapping of language
functions in the brain can lead to a reduction of postoperative deficits and an increase in
resected volume of tumour tissue?. Commonly used tasks to achieve these purposes are object
and action naming?®. However, these production tasks are not sufficient to investigate language
comprehension abilities* and may not always be suited to assess mild language impairments,
which otherwise prevail and are affected in people with a brain tumour>.

The aim of this study is therefore to design, pilot, standardise, and validate a new German test
to assess people with a brain tumour before, during, and after surgery, called Groningen-
Berlin Word-Picture Association Test (German: Groningen-Berlin Wort-Bild-
Assoziationstest, GB-WoBA). The test will target mild deficits in noun (e.g., dog-cat, dog-
leash) and verb association (e.g., kick-punch, kick-write), and differentiate between thematic
and taxonomic relations.

Methods

Each item of the GB-WoBA consists of a written prime in the middle of a computer screen,
which is to be compared to the four pictures in the corners of the screen (a target, a semantic,
a phonological, and an unrelated distractor). The test was developed in several stages: (1) To
assess the unambiguity of the image stimuli, a name agreement study with ten healthy
participants was conducted. (2) During the subsequent pilot study, ten other healthy
participants completed the preliminary set of object and action association items. Items that
did not reach an accuracy of at least 80% or did not meet the criteria regarding semantic and
phonological similarity were excluded. (3) Afterwards, the standardisation study was
conducted in 51 healthy participants divided into five age groups. Items that did not have an
accuracy of at least 80% were excluded. Due to matching between taxonomic and thematic
relationships on several psycholinguistic variables (frequency, imageability, age of
acquisition, number of graphemes and syllables, semantic similarity, and Levenshtein
distance), the number of final items was further decreased. Cut-off scores for each age group
were also calculated. Effects of age, education, and the location of the target stimulus on
accuracy and reaction times were assessed by fitting (generalised) linear mixed models. (4)
The validation study will be conducted in 20 people with post-stroke aphasia to evaluate the
suitability of the GB-WoBA to assess language comprehension and associative abilities.

Results
The final version of the test after standardisation includes 92 association items (46 noun
associations, 46 verb associations). With an average score of 44.1 out of 46 on the final

version of the noun subtest and 43.5 out of 46 on the final version of the verb subtest, there
was no significant difference in the accuracy of healthy participants. Different factors
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influenced the test performance: there was a significant effect of age on accuracy (p <.001),
while education and the location of the target stimulus did not significantly affect the test
results (education: p =.714, target location: p = .070). None of the three variables had a
significant influence on reaction times (age: p = .063, education: p = .484, target location: p =
.241). Concerning the comparison between nouns and verbs, we did not find a significant
effect of word category on accuracy (p = .110). However, word category significantly
predicted reaction times (p < .001), as reaction times were slower on verbs compared to
nouns.

At the time point of writing this abstract, results for the validation study are not yet available.
Discussion

The new test includes images that are unambiguous, and the relations between stimuli
concerning semantic similarity and Levenshtein distance are appropriate. Moreover, the test
was feasible in healthy participants of different age groups. The results align with the
behavioural literature': performance on nouns was better and response latencies were faster,
compared to verbs, even though only the latter showed a significant difference. Perhaps
because of the generally high accuracy on both noun and verb association, differences in
accuracy in our dataset were not predicted by word category. For reaction times, differences
between noun and verb association can be traced to the fact that the word categories in these
tests were different. However, it is possible that the results reflect the fact that the two groups
of noun and verb stimuli were not matched for psycholinguistic variables such as frequency or
imageability. Concerning the effects of age on test performance, it can be said that our results
are in line with what has previously been found: participants had lower test scores if they
were older.? As for the performance of patients with aphasia, we can predict that nouns will
have higher accuracy and lower reaction times compared to verbs.!
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A group therapy approach using generative artificial intelligence and
accessibility features of smart devices to support written communication
and social participation in aphasia

PYTHON Gregoire | DEMAEGDT Astrid
Introduction and aims

In today’s hyperconnected world, interactions through smartphones (e.g., WhatsApp groups,
social media) play a crucial role in social participation and might even act as a lifeline for
persons with aphasia (PWA) (McMabhon et al., 2025). However, written language
impairments following brain damage can significantly limit access to digital interactions
(Marshall et al., 2018). Built-in accessibility features such as predictive text and speech-to-
text offer valuable support. Recent advances in generative artificial intelligence (Al), such as
chatGPT, demonstrate additional potential for PWA to create or revise written content (Allen
et al., 2025).

This study aimed to explore the feasibility and potential benefits of integrating Al-assisted
writing tools into group speech and language therapy (SLT) for PWA. A group format was
selected due to evidence suggesting that outpatient group interventions could improve
linguistic processes, social networks and community access (Lanyon et al., 2013).
Specifically, we investigated the impact of group SLT on participants’ written communication
speed and strategies, confidence, and engagement in digital interactions.

Methods

Three PWA with post-stroke chronic aphasia (P1 & P2 — moderate Wernicke’s aphasia, P3 —
moderate Broca’s aphasia) participated in a 13-session weekly group therapy program
conducted between October 2025 and January 2026. They had prior individual SLT
experience for several years. During the sessions, led by two SLTs, PWA used their own
smartphones and tablets. A baseline assessment (two pre-tests separated by at least 3 weeks)
was conducted followed by a post-therapy evaluation. The first 10 sessions focused on
functional written communication in digital contexts, incorporating built-in accessibility
features and the free app version of ChatGPT to revise and create written content. PWA
practiced ecological situations using several apps (Whatsapp, Mail, Notes, Calendar, Web
browser, Facebook, Instagram) and received psychoeducation about ChatGPT/AI. Following
a 3-week intervention break, during which the PWA were encouraged to use the trained
strategies in their daily lives, the final 3 sessions reviewed difficulties and encouraged
strategy use.

Results

Results indicated high levels of participant satisfaction and strong engagement with the group
format. Writing speed increased significantly in P3 (from 2.3 words per minute (wpm) pre-
therapy to 8.2 wpm post-therapy) and in P2 (5.8 to 9.5 wpm), while remaining stable in P1
(10.6 to 11 wpm). All three participants reported increased confidence in digital written
communication (adapted version of the Communication Confidence Rating Scale for Aphasia
— mean increases of +5.5%, +6.5% and +27.5% respectively) and reduced subjective
complaints in written language (Echelle de Satisfaction de la PArticipation
COmmunicationnelle pour les personnes ayant un trouble acquis: -2, -1 and -1 respectively).
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PWA developed flexible strategies, using predictive text and speech-to-text alternately.
Additionally, all participants learned to use ChatGPT and were able to instruct the Al-agent to
draft an informative email in a few minutes (205°°, 180°* and 252’ respectively).

Discussion

This preliminary study demonstrated the feasibility of using a group therapy approach,
incorporating accessibility features and generative Al to support written communication and
social participation in aphasia. Despite the overall positive outcomes, several challenges
emerged, including the need for tailored support due to participant heterogeneity in language
and digital skills. For instance, P1 and P2 with Wernicke’s aphasia preferred ChatGPT’s
written output, whereas P3 with Broca’s aphasia preferred ChatGPT’s oral output.
Furthermore, participants required support with fundamental digital competencies, such as
connecting to Wi-Fi networks, installing new apps, using copy-paste functions, taking
screenshots, efc. PWA expressed interest in using the Health app and online games with
family, potentially enhancing social participation. These findings highlight the potential and
practical considerations for integrating Al tools into aphasia rehabilitation, emphasizing the
importance to consider basic digital literacy as an integral component of intervention. Further
research with larger groups and control conditions is warranted.
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Aphasia and Neurodegenerative Language Disorders in Creole Speakers: A
Scoping Review

Jaya Ratane | Mauro Vigano | Seckin Arslan
Introduction and aims

Post-stroke aphasia and neurodegenerative language disorders may have differential
characteristics depending on the language (Menn & Obler, 1990; Martinez-Ferreiro et al.,
2026). However, these variations remain largely unexplored in bilingual Creole-speakers.
Creole languages emerged in colonial settings through language contact and developed into
fully-fledged languages with their own grammatical systems, often embedded in multilingual
environments (Mufwene, 2001). They display specific linguistic features, including reduced
morphology and distinct syntactic patterns (preverbal tense-aspect-mood particles, serial verb
constructions, and zero copula) differentiating them from coexisting languages (Holm, 2000).
Despite their widespread use, Creole languages remain underrepresented in research on
aphasia (Mati¢ et al., 2026). Managing aphasia in multilingual individuals raises complex
issues, including the selection of the language of intervention and the identification of
vulnerable linguistic components (Lorenzen & Murray, 2008). Many speech-language
pathologists report insufficient knowledge and lack of guidelines in this area (87.2%; Arslan
et al., 2026), alongside persistent linguistic and sociocultural barriers to equitable care (Sung
et al., 2024). In this context, this scoping review aims to map existing knowledge on
language disorders in Creole-speaking populations in order to inform more inclusive research
and clinical practices.

Methods

A systematic search was conducted in PubMed, Scopus, and Web of Science using
(language name) AND (aphasia OR dementia OR language disorder) for all Creole
languages listed in the APiCS atlas. This was complemented by additional manual searches.

Studies were included if they were published in English or French, involved adult Creole-
speaking people with aphasia (PWA) or with other neurocognitive disorders, and reported
language-related outcomes. Studies on children or adolescents and reports of patient or
caregiver perspectives were excluded. For the included records, data were extracted on study
characteristics, objectives, language tasks, and main findings.

Results

The systematic database search yielded 564 records, of which six studies met the inclusion
criteria after screening. Additional searches identified five further eligible reports, resulting in
a total of 11 included studies: 7 peer-reviewed articles, 1 conference proceeding, and 3 theses.
The selection process is summarised in the PRISMA flow-diagram (Figure 1).

Four peer-reviewed studies focus on post-stroke aphasia. Penn et al. (2001) analysed
spontaneous speech in seven Afrikaans-speaking PWA and seven matched controls, showing
reduced lexical diversity, fewer verbs and embeddings in aphasia, alongside increased use of
English loanwords as compensatory code-mixing. Mosdell et al. (2010) assessed three
bilingual Afrikaans-English PWA and 30 controls using both standard and culturally adapted
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pictures for naming (Groote Schuur Naming Test) and discourse tasks (Washing Line Picture
Test); adapted versions significantly improved performance in controls and were more
sensitive to impairments in patients. Penn et al. (1992) evaluated a translated version of the
Communicative Effectiveness Index (CETI) in Afrikaans, Sotho and Zulu with 28 PWA
(including 3 Afrikaans-speakers) and found it sensitive to language impairments across
languages. Massina et al. (2000) reported a longitudinal case of a Guadeloupean Creole-
French bilingual speaker: early post-stroke performance showed greater fluency and
organisation in Creole despite therapy and greater improvement in sentence repetition in
French. After six months both languages improved, with near-normal performance in Creole.

McDonald (2014) describes a Guyanese Creole-English speaker with aphasia, identifying a
hierarchy of grammatical vulnerability: pronouns and articles were relatively preserved,
whereas tense-mood-aspect particles were frequently omitted, problematising the distinction
between aphasia and bilingual features. Souchette (2020) validated a bilingual assessment tool
with 36 Martinican Creole-French PWA, showing that all participants presented impairments
in French, but not consistently in Creole, with pragmatic abilities overall preserved. Henery
(2016) compared 20 Guadeloupean Creole and 20 French speakers with aphasia in picture
description tasks, reporting a preference for culturally appropriate images in both groups and
greater fluency for Guadeloupean relevant images in the Creole group.

One study examined the presentation of Primary Progressive Aphasia in a trilingual Haitian
Creole-French-English speaker (Kelly & Shehab, 2025), showing nonfluent speech with
agrammatism and impairments in naming, fluency, repetition, and reading across all
languages. Two studies addressed Alzheimer’s Disease (AD). De Picciotto and Friedland
(2001) assessed verbal fluency in six English-Afrikaans bilinguals with AD and 30 controls
across single-language and switching conditions, showing reduced switching in AD. Kessori
et al. (2023) [in French] conducted an intervention study with five Réunion Creole-French
bilingual AD participants, showing improved lexical-semantic access and good compliance
following a culturally adapted Semantic Feature Analysis protocol in Creole. Malcolm et al.
(2018) reports a case of agrammatic aphasia in a Caribbean English-Creole bilingual speaker,
with tense-marker omissions in both languages. Similar omissions in the spontaneous English
speech of 20 bilingual controls suggest a possible effect of bilingualism.

Discussion

To our knowledge, this is the first scoping review to systematically map research on aphasia
and neurodegenerative language disorders in Creole speakers. The small number of studies,
their heterogeneity, and the predominance of limited samples reflect broader clinical and
research gaps (Arslan et al., 2026). Across studies, findings support the feasibility of
assessment and rehabilitation, while emphasizing the importance of culturally adapted tools to
improve performance and patient engagement in both assessment (Mosdell et al., 2010;
Henery, 2016) and intervention (Kessori et al., 2023). Results on bilingual performance and
recovery remain inconclusive, with reports of compensatory code-switching in aphasia (Penn
et al., 2001) versus reduced switching in Alzheimer’s Disease (De Picciotto & Friedland,
2001).We observe differential models: poorer performance in Creole than in English (Penn et
al., 2001), but better outcomes in Creole than in French (Massina et al., 2000; Souchette,
2020). Moreover, omission patterns in English may reflect bilingual interference rather than
aphasia alone (Malcolm et al., 2018; McDonald, 2014). Overall, these findings highlight the
need for further research on underrepresented languages (Matic¢ et al., 2026), to better
understand interactions between linguistic structure, bilingualism, and language disorders

98



(Lorenzen & Murray, 2008), to account for interlect and mixed forms reflecting Creole
sociolinguistic backgrounds (Véronique, 2013), and to support more equitable clinical
practices (Sung et al., 2024).
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Figure 1. PRISMA 2020 flow diagram for Scoping Reviews.
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Language assessment using immersive virtual-reality relative to standard
tests: results on neurotypical adults and preliminary validation on people
with aphasia

Caroline Rogue | Marina Laganaro

Introduction and aims

To diagnose and qualify language impairments in post-stroke aphasia, speech and language
therapists usually use assessments primarily based on standard presentation formats (on paper
or on computer screen). The performance of people with aphasia (PWA) may differ
substantially between clinical static assessments and real-life communication conditions. For
instance, it is well established in the literature that even the mere addition of a static
background can influence naming performance and that any type of distractor noise has an
impact on performance in particular in PWA (Demierre et al., 2024). Therefore, embedding
language assessment in more realistic contexts may have an impact on language processing
(Davenport & Potter, 2004) and therefore better highlight the impact of mild impairments in
real life. These observations highlight the need to develop assessment approaches that better
approximate real-life communication environments.

Reaching a higher degree of immersion can now be achieved through immersive virtual-
reality (iVR), a computer-generated 3D interactive environment. Such dynamic environment
provides an immersion that closely mimics real-life experience through multi-modality inputs,
with distractors and interferences that can be encountered in everyday-life.

Previous research has yielded mixed findings regarding the impact of VR immersion on
cognitive task performance. On the one hand, some studies showed that VR can enhance
language learning (Ye & Kaplan-Rakowski, 2024). More recently, Franco’s et al. showed that
learning words through an iVR application led to higher word production accuracy in
neurotypical adults, as well as lower rate of lexical errors in PWA, compared to a standard
static digital method (Franco et al., 2025).0On the other hand, despite evidence supporting the
potential cognitive benefit of VR, it is important to consider the additional cognitive cost
associated with immersive environments, which may lead to decreased performance (Negut et
al., 2016). These contrasting findings suggest that traditional assessments tasks may not
capture the complexity of linguistic processes as they occur in everyday life situations.

Finally, beyond these advantages, iVR also offers a very high degree of experimental control
and replicability (compared to everyday situations variability). This represents a key benefit
for balancing ecological validity with methodological rigor.

Taken together, published tools and state of the art indicate that cognitive and language
performances might be different in a dynamic environment provided by virtual reality than in
the standard static environment.

In order to assess language in a closer to real life communication context, this study presents
the elaboration of an immersive virtual reality language assessment in French (Aphasia
Assessment), along with its comparison to static assessment and standardization in a
neurotypical adult population and preliminary validation in PWA.
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Methods

To date, 63 neurotypical native French-speaking adults (29 men and 34 women, M=51.9
years old, SD= 20.12, range:18-89) were recruited, and we plan to recruit 20 PWA with mild
to moderate language impairment.

The experiment is carried out over two sessions, during which each participant is exposed to
two assessment conditions (a static computer-based and an immersive virtual reality
condition) in a counter-balanced order.

In both conditions, participants perform 5 tasks: (task 1) a scene description task, (task 2) a
short standardized picture-naming task (Macoir et al., 2016), (task 3) a word comprehension
task, (task 4) a blocked-cyclic picture-naming task and (task 5) a narrative task. In the
immersive condition the tasks were embedded in a virtual marketplace environment and the
participants had to (1) describe the market; buy specific objects by naming/asking them to the
avatars (for objects at the market (task 2 and 4); take objects mentioned by the avatar (task 3)
and describe at the end their visit to the market (task 5).

For the free speech tasks (1 and 5), words per minute, CIUs per minute and percent CIUs are
computed. Accuracy and latencies are collected and analyzed for tasks 2, 3 and 4.

On the neurotypical speakers, analyses are run (i) to compare performance between the two
conditions and (ii) to develop normative data stratified by age and gender when these factors
significantly influence performance. The performance of people with aphasia will then be
compared to neurotypical values in the two conditions.

Results

Preliminary results showed a significant difference in CIUs per minute (t(61) = 2.00, p = .04),
indicating a benefit of the VR condition for speech informativeness. Additionally, productions
in the immersive condition tended to exhibit greater syntactic complexity than those in the
standard condition, although this difference did not reach statistical significance (t(61) = -
1.84, p =.068).

Naming latencies in the blocked-cyclic picture-naming task did not differ significantly across
conditions. The virtual reality presentation did not enhance nor reduce the semantic
interference effect relative to the standard static presentation (3 = 8.28, SE =31.16, t(4154.21)
=0.27,p=.79).

In PWA we expect assessment via iVR to demonstrate greater sensitivity relative to the
standard assessments in detecting language impairments, while maintaining high specificity
reflected in low rates of false negatives. In addition, assessment outcomes are expected to
show strong correlations with established tests measuring the same constructs, supporting
convergent validity.
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Investigating deverbal nouns in individuals with neurodegenerative
syndromes: evidence from Slovene

GEORGIA ROUMPEA | CHRISTINA MANOUILIDOU
Introduction and aims

Alzheimer’s disease (AD) is characterized by progressive cognitive decline, including
memory loss and language deficits. Previous research on morphologically simple words, like
verbs and nouns, has revealed impairment in naming (de Almeida et al., 2021), inflectional
morphology (e.g., aspect and tense, Manouilidou et al., 2020), and the processing of
pronounceable (*helk) and non-pronounceable non-words (*atth) (Synder et al., 1996). While
morphologically simple words have been extensively studied, more complex forms, like
deverbal nouns (reader) remain relatively understudied in AD. Extensive evidence on
deverbal nouns (DVNs) comes from healthy adults and other clinical populations. Studies on
individuals with semantic dementia (SD) and Parkinson’s disease (PD) indicate that the
ability to derive DV NSs varies by cognitive profile. Kavé et al. (2012) reported preserved DVN
morphology in SD, while Silveri et al. (2017) showed that executive dysfunction in PD
impairs DVN production from verbal bases (e.g., read — reader). Additional evidence on
DVNs comes from studies examining how morphological rules and constraints on their
formation affect processing, using acceptability judgment (AJT) and lexical decision (LDT)
tasks, as well as pseudowords (i.e., interpretable and pronounceable lexical items that violate
word formation constraints). Manouilidou (2006) showed that healthy adults rejected
pseudowords as real words and were able to differentiate between different types of word-
formation violations in AJT and LDT tasks. Specifically, the study found that constraints
related to the lexical category of the base (e.g., *potiritis ‘glasser’, the Greek suffix —is allows
a verbal base but not a nominal one) are stricter to violate than those related to thematic
features (*redie, the prefix re— does not allow unaccusative verbs). Continuing with evidence
from clinical populations, Manouilidou et al. (2016) investigated Slovene-speaking
individuals with mild cognitive impairment (MCI). Cognitive limitations did not affect
pseudoword detection in the AJT, with the MCI group performing comparably to the controls,
suggesting preserved knowledge of the rules. However, in the LDT, individuals with MCI
showed reduced accuracy and slower reaction times (RTs) for pseudowords than controls.
Individuals with MCI also differentiated between pseudoword types, supporting previous
findings that lexical-category constraints (*cokoladec ‘the one that chokolates”) are harder to
violate than thematic (*umiralec ‘dier’) and aspectual (*preplavalec ‘the one that swam’)
constraints.

The current study aims to investigate Slovene DVNs in individuals with dementia to better
understand how derivational morphology is affected in this population. Moreover, Slovene is
an understudied, morphologically rich language compared to Greek and English, offering a
fruitful ground for cross-linguistic evidence.

Methods

Participants

Eighteen age-matched and unimpaired controls, four mild-to-moderate AD, and four
individuals with undefined dementia were recruited (Slovene native speakers). The
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neuropsychological assessment of the clinical groups (MMSE, Stroop task) indicated
executive function limitations.

Experimental tasks and materials

The current study followed the paradigm of Manouilidou et al. (2016) and expanded it by
including an additional suffix and pseudoword category. Two suffixes that form DVNs in
Slovene were used: —ec for agent-DVNs and —je for process-DVNs.

Three tasks were designed:

1. Derivation task: produce the DVN from a verbal base and vice versa (30 verbs brati ‘to
read’, 30 agent-DVNs bralec ‘reader’, 30 process-DVNs branje ‘reading’)

2. Acceptability judgment and lexical decision tasks — same set of materials:
o real words (30 non-derived brati, 60 derived words — DVNs)
pseudowords:

o 60 categorial violations (*cokoladec, suffixes —ec and —je attach to verbal bases not
nominal bases)

o 30 thematic violations (*/jubilec, —ec does not allow verbal bases with an experiencer
as a subject)

o 54 aspectual violations (*preplavalec, *preplavanje —ec and —je allow imperfective
and not perfective verbal bases)

o 30 inherent-aspectual violations (*storjenje, —je does not allow inherently perfective
verb bases). Aspectual violations involve an overt aspectual marker on the verbal base
(prefix e.g., pre + plavati — preplavati). In inherent-aspectual violations, perfectivity
is inherent to the verb itself.

30 pronounceable non-words *fekulteta
30 possible words *kuhalec that are blocked by existing ones kuhar.

Results

In the derivation task, no effect of group (%> = 3.8605, df = 2, p = .145) was reported
suggesting comparable performance between the clinical groups and the controls. In the AJT,
the AD group showed significantly lower accuracy compared to the controls in categorial (B =
1.389, p <.001) and aspectual violations (f = .599, p = .035). Within the mild-to-moderate
AD group, performance across different pseudoword types remained comparable. In the LDT,
the mild-to-moderate AD group was significantly less accurate and showed longer RTs when
detecting pseudowords compared to the controls. Within the mild-to-moderate AD group,
participants achieved significantly lower accuracy in rejecting pseudowords compared to real
words. Moreover, significantly lower accuracy was observed in the inherent-aspectual
violations and the aspectual violations compared to categorial (B = 1.946, p=.010 and =
1.485, p =.007) and thematic violations (f = 1.476, p <.001 and B =1.015, p <.001). No
dissociation between categorial and thematic violations was reported. The RTs showed no
differences among pseudowords. The undefined dementia group showed a pattern of
performance similar or more impaired to that of the mild-to-moderate AD group in both tasks.
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Figure 1 shows mean accuracy for the clinical groups compared to the controls in the LDT (*
indicates significance).

Discussion

The derivation task results suggest that knowledge of DVN morphology is relatively
preserved across groups despite cognitive limitations. However, as task demands increase
(detection of violations, time pressure) in AJT and LDT, executive dysfunction (inhibition,
processing speed) in the clinical groups potentially leads to reduced performance. Consistent
with previous findings, certain morphological constraints are more prominent than others in
DVN processing. Categorial constraints are highly sensitive and easily recognized, as has
been established in the literature. However, unlike findings from other languages, Slovene-
speaking individuals with mild-to-moderate AD and undefined dementia treat thematic and
categorial constraints with equal importance. Aspectual restrictions (marked with prefix and
inherently), by contrast, are more prone to violation. Crucially, since aspect has not been
extensively investigated in AJT and LDT studies, the current findings offer valuable insights
into how grammatical aspect interacts with DVN processing.
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Dynamic assessment of everyday communication using Virtual Reality
(DCOM-VR)

Marina B. Ruiter | Vitdria Piai | Hilde Bosschers | Mirjam Otters | Lizet van Ewijk | Edward
Bosma | Willemijn J. Doedens

Introduction and aims

Functional communication skills represent important measures in aphasia therapy. For the
assessment of functional communication in Dutch-speaking persons with aphasia (PWA), two
pen-and-paper tests are currently available for clinical practice: the Scenario Test [1] and the
Amsterdam-Nijmegen Everyday Language Test [ANELT, 2]. Both assessments adopt a
similar testing approach involving role-playing. In each test, the examiner orally presents an
everyday communication scenario and subsequently prompts the PWA with questions such as
“What would you say?”.

For the resulting scores to be valid indicators of functional communication, participants must
- among other things - comprehend and remember each orally presented scenario, switch to
the required role, maintain this perspective while generating their response in direct speech,
and switch to the nonverbal communication channels (e.g., pointing or gesturing) when
language difficulties are encountered. This suggests that responding to scenarios requires not
only language processing, but also non-linguistic cognitive functions such as attention,
working memory, and executive control [3]. Because PWA commonly frequently exhibit non-
linguistic cognitive impairments [4] that particularly hinder pretend role-playing, pen-and-
paper based functional communication tests often elicit indirect rather than direct speech. As a
result, task impurity is a particular concern in the functional communication assessment in
this population.

In addition to concerns about task impurity, limitations in ecological validity may comprise
construct validity. In daily communication, PWA are often less able to use their remaining
language skills because they face additional non-linguistic cognitive challenges, such as time
pressure to communicate information quickly and interference of background noise [5], as
well as limited effort and patience on the part of communication partners [6]. In current
standardized, pen-and-paper tests of functional communication - typically administered in
highly controlled and quiet clinical environments - these personal, social and environmental
demands are either absent or present to a much lesser extent than in everyday communication.
As a result, the outcome measures obtained from these tests may not be fully valid indicators
of daily functioning.

We hypothesised that immersive Virtual Reality (iVR) may be equipped to mitigate the task
impurity and ecological validity issues discussed above. Immersion - defined as the
psychological state in which individuals perceive themselves as being enveloped by, included
in, and interacting with the VR-environment - could support PWA in assuming a role during
the functional communication tests, leading to the production of direct speech and thereby
improving construct validity. iVR might also support language comprehension during
scenario introduction, help PWA to keep the scenario active in working memory, and allow
for controlled manipulation of real-world communication demands, for example by adding
environmental distractions, such as background noise.
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We therefore examined whether iVR can provide a realistic simulation of everyday
communication, focusing on its technical feasibility and user acceptability, and whether iVR
offers added value for functional communication assessment by enabling manipulation of
communicative complexity, and eliciting direct speech.

Methods

A total of 101 Dutch-speaking participants took part in one or more of four project stages,
following the design thinking process. Phase 1, ‘Understand’, focused on identifying the
needs, current practices, and challenges experienced by speech and language therapists (SLTs,
n = 38) in the pen-and-paper—based assessment of functional communication. The second
phase, ‘Explore’, focused on deepening the understanding and prioritisation of the needs and
requirements raised by SLT in Phase 1, alongside exploring the perspectives of PWA
regarding everyday communication, its challenges, and their priorities regarding their
implications for assessment. To that aim we organised focus groups with SLT (n = 5) and
PWA (n=11). The third Phase, ‘Materialize’, encompassed the technical development of a
proof-of-concept (POC) version of the iVR-based assessment instrument. Building on our
previous research on the ANELT [7, 8], we used, with permission, the Child scenario from
the original pen-and-paper Dutch version of the ANELT [2] and the Train Station scenario,
taken from the Dutch and adapted version of this test [7].Three conditions were created for
each scenario: a) a standard condition, in which the virtual interlocutor was patient and
understanding and in no background noise was present, b) a ‘noise’ condition, in which there
was background noise was added, while the virtual interlocutor remained patient, c) an
‘impatient’ condition, in which there was no background noise, but the interlocutor responded
impatiently. The final Phase, ‘Testing’, involved evaluating the beta version of the POC iVR-
based assessment instrument through individual user-centred test sessions with both PWA (n
=7) and SLT (n = 6). During this phase, the iVR-based assessment was additionally
administered to neurologically healthy control participants with no professional background
in speech and language therapy (NHP, n = 40).

Results

Both SLT and PWA generally perceived the environment as realistic, understood what was
expected of them, and indicated that they would respond in a manner similar to how they do
in everyday communicative situations. In line with our hypothesis regarding immersion,
PWA, SLT, and NHP produced only direct speech when responding appropriately to the
scenarios. Despite suboptimal simulations of impatience in the virtual conversation partner
across both scenarios - participants generally reported that the impatient condition of the
Train Station scenario and the noise condition of the Child scenario were more difficult to
respond to than the standard conditions. This suggests that, although further refinement of the
virtual interlocutor’s impatient behaviour is required, manipulating communicative
complexity is technically feasible.

Discussion

The results obtained suggest that it is technically feasible to create iVR environments for the
assessment of functional communication that are acceptable to (end) users and that enhance
the construct validity of these tests. Despite remaining areas for improvement—such as
enhancing the sense of time pressure through more effective non-verbal representations of the
virtual interlocutor’s impatience—iVR was found to have a clear added value for diagnostic
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purposes. In particular, the increased immersion in the scenarios, and the resulting consistent
use of direct speech, appear to contribute to a more accurate measurement of functional
communication skills.
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Longitudinal subjective accounts of co-occurring language and memory
complaints in glioma patients undergoing brain surgery and comparison to
neuropsychological assessment

Lena Rybka | Prof. Roel Jonkers | Milena Burzlaff | PD Dr. Julia Onken | Prof. Katharina Faust
| Prof. Peter Vajkoczy | Prof. Thomas Picht | PD Dr. Tizian Rosenstock | Dr. Adria Rofes

Introduction and aims

Language is commonly assessed in glioma patients (Rofes et al., 2017). However, language
processing also relies on short-term or working memory (henceforth ,,memory*), such as in
reading, conversation, writing, and sentence processing (Schwering & MacDonald, 2020).
While the interaction of language and memory has been discussed in other clinical
populations, research in glioma patients is scarce. First insights into the importance of those
interactions in glioma patients has been reported by Rybka and colleagues (2024).
Furthermore, analyses of subjective complaints and neuropsychological testing have shown
discrepancies (Brownsett et al., 2019; Pertz et al., 2022), possibly caused by test
standardization in other clinical populations. In the context of gliomas, their surgical and
adjuvant treatment may also add to the symptom burden. Consequently, cognitive symptoms
may change across the disease trajectory.

The aim of this study is hence twofold: to understand the extent of subjective co-occurring
language and memory complaints in glioma patients longitudinally, including issues in
specific language domains (i.e. conversation, sentence processing, reading, writing); and to
gauge differences between subjective complaints and neuropsychological testing.

Methods

Forty-one native German speakers with a supratentorial glioma underwent a semi-structured
interview and a neuropsychological test battery comprising the Aachen Aphasia Test (AAT),
a digit span forward (DSF) and backward test (DSB). Assessments were conducted up to four
times across the disease trajectory (preoperatively: TO; 2-5 months postoperatively: T1; 6-12
months postoperatively: T2; 12+ months postoperatively: T3).

The semi-structured interview included questions relating to language and memory during
conversation, sentence processing, reading, and writing. Co-occurring subjective complaints
were noted by LR. A clear distinction between short-term and working memory in the
interview responses, was not always feasible. Consequently, these were accumulated as
memory complaints.

The following tests from the AAT were chosen to match the domains of the interview:
reading, writing, and the Token Test (for conversation). Sentence repetition, sentence
comprehension, and sentence production were compiled into one score for sentence
processing. A test performance below 90% was considered below norm. Patients were
classified as impaired in memory if their performance differed significantly from healthy
controls in the DSF or DSB tests on single case statistics.
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Four complaint profiles were identified for each timepoint given subjective complaints and
the neuropsychological test: memory complaints, language complaints, co-occurring
complaints in memory and language, and no complaints.

Descriptive statistics were reported and differences in co-occurring subjective complaints and
neuropsychological deficits were checked with Fisher’s exact tests (Bonferroni corrected p-
values).

Results

Across assessment times, 61% of patients dropped out of the study (e.g. due to recurrence).
Therefore, 41 patients were assessed at TO, 27 patients at T1, 23 patients at T2, and 16
patients at T3.

Extent of Subjective Co-occurring Complaints of Memory and Language Longitudinally

Across the assessment period, four trajectory types were identified: 37% of patients reported
persistent co-occurring complaints, while 20% of patients indicated new ones. 13% of patients
indicated recovery from co-occurring complaints, while the remaining 30% reported no
deficits across the trajectory. Relative to specific language domains, at TO, co-occurring
complaints in conversation were most frequent (69%), followed by sentence processing and
reading (54%). Longitudinally, co-occurrences in conversation were also reported, though
less frequent (T1 and T2: 27%; T3: 17%). At T1 and T2, co-occurrences were most common
in sentence processing (73% and 64% respectively), and reading complaints in 27% of
patients at these timepoints. At T3, most co-occurrences were reported in reading (50%), and
complaints in sentence processing declined (33%).

Subjective Complaints vs. Neuropsychological Deficits

A discrepancy in the groups was found: while co-occurring complaints was the largest group
for subjective complaints at TO (42%), T1 (63%), and T2 (57%), co-occurring deficits in
neuropsychological assessments were less frequent (discrepancy for TO: 21,95%; T1: 33,33%;
T2:30,43%). Although both assessment types indicate the “no deficit” group as the largest
group at T3, a discrepancy of 10% remains. Fisher’s exact tests did not reveal statistically
significant differences at any timepoint. Although not statistically significant, a trend towards
a higher match rate across the trajectory can be observed (T0 and T1: 59%, T2: 74%, T3:
75%). To determine what may contribute to that improved match rate, further analysis on the
different combinations of subjective complaints and neuropsychological deficits showed that
discordant categories (e.g. both complaints but only language deficit) were most prevalent at
TO (82%) and decreased at later timepoints (T1 and T2: 71%, T3: 60%). Overall, there were
more discordant categories with present subjective complaints but absent neuropsychological
deficits.

Discussion

Regarding our first aim, co-occurring language and memory complaints were frequent in
glioma patients and occurred longitudinally, with new co-occurrences arising throughout the
trajectory. These results resonate with the literature, whereby subjective complaints in
language and memory have been reported (Brownsett et al., 2019; Pertz et al., 2022).
Regarding specific language domains, we found subjective complaints of conversation,
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reading, and writing, similar to a previous study of our group (Rybka et al., 2024). In addition,
this study addressed subjective co-occurring language and memory complaints in sentence
processing.

As for the second aim, subjective complaints were more often reported than
neuropsychological deficits detected. This has been partly reported in the previous literature
for language (Brownsett et al., 2019) and memory (Pertz et al., 2022), and linked to an
insensitivity of many standardized tests. However, these differences were not statistically
significant in this study which may be driven by a small sample size or high attrition rate, but
also within-group variability and rare events. Additional data from larger cohorts is therefore
needed to confirm these findings. Nevertheless, subjective accounts may provide additional
insights into the impact on patients’ daily functioning. This may allow identifying functions
that are most critical to preserve for the individual patient, and may complement clinical
decision making, for example to adapt intraoperative test protocols or rehabilitative measures.

In sum, co-occurring language and memory deficits and complaints were present in glioma
patients across all timepoints. Despite lack of statistical significance, subjective accounts may
complement neuropsychological testing to reflect the relevance for patients’ lived experience.
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Figure 1

Sankey Plots on Changes in Subjective Complaints (A) and Neuropsychological Deficits (B)

Across Assessment Timepoints

A

Abbreviations: none = no complaints/deficits, lang = language complaints/deficits, mem = memory
complaints/deficits, both = both language and memory complaints/deficits
Colors: dark blue = none, light blue = lang, dark orange = mem, light orange = both
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Main Concept Analysis in Catalan and Spanish: performance of
unimpaired bilingual speakers

lo Salmons | Eduard Artés | Helena Muntané-Sanchez | Agueda Munar
Introduction and aims

The Main Concept Analysis (MCA; Kong, 2009) measures oral discourse efficiency by
considering the number, completeness, and accuracy of main concepts produced. Main
concepts are defined as those statements that provide essential information and contain at
least one main action (Nicholas & Brookshire, 1995). The MCA has been useful for
identifying discourse deficits in individuals with acquired language disorders in different
languages, such as Mandarin or English (e.g., Kong et al., 2012; 2016; Gao et al., 2016).

This study is part of the ongoing adaptation of the MCA into Catalan, which is a minoritized
language whose speakers are mostly bilingual. Despite increasing efforts to expand the
multilingual resources in clinical settings, individuals with language disorders are often
assessed and treated in only one language partly due to a lack of assessment tools in their L1,
especially in minority languages (Mati¢ et al., 2026). This study examined the production of
main concepts in Catalan (L1) and Spanish (L2) by unimpaired bilingual speakers to compare
performance across languages and to investigate whether an L1 advantage exists in oral
discourse. Given the frequent language-mixing behavior in oral discourse by Catalan-Spanish
bilinguals, establishing baseline performance in both languages is a necessary step before the
MCA can be used clinically with Catalan-speaking individuals with language disorders. To
our knowledge, this is the first examination of MCA performance in bilingual speakers.

Methods
Participants

A total of 31 bilingual speakers participated in the study (mean age = 46.06 years, range: 22—
74 years; 18 females and 13 males; 2 left-handed). They were all native speakers of Catalan
(L1) and Spanish (L2) and had been exposed to them before the age of 5. The participants
came from different territories in Spain, specifically the Balearic Islands, Catalonia, and
Valencia. They were all proficient in both languages, although some reported Catalan as their
dominant language, whereas others described themselves as balanced bilinguals.

Materials and procedure

The participants completed the MCA in both Catalan and Spanish, in which they were asked
to describe four sets of sequential pictures depicting different characters and events. Twenty-
one participants started with Catalan, and 10 started with Spanish. Descriptions were
recorded, and each main concept was evaluated and scored according to the measures of the
MCA, which are based on Nicholas & Brookshire’s (1995) proposal: accurate and complete
(AC; 3 points); accurate but incomplete (Al; 2 points) if relevant information was omitted or
not specific; inaccurate (IN; 1 point) if the utterance contained errors or irrelevant
information; and absent (AB; 0 points). The main concept (MC) score for each language was
calculated by summing the points across items.
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Results

Despite participants showing near-ceiling performance (> 87%) in both languages, their
results in Catalan (L1) were consistently, though slightly, higher than Spanish (L2) across all
sets (Table 1: 1.3-3.9% difference). The difference between the two languages was
significant in sets 1 and 4, and in the total MC score (p < 0.05), while no differences were
found in sets 2 and 3. Moreover, greater intersubject variability was observed in L2 (SD =

7.6) than in L1 (SD = 4.7) MC scores.
Table 1. Mean scores (and standard deviations) by set

Table 1. Mean scores (and standard deviations) by set

Set Catalan Spanish Wilcoxon

1 | raw 11.7/12(0.9) 11.6/12(1.1) V=15,p=0.048
% 97.8 (7.7) 96.5 (9.6)

2 | raw 16.1/18 (2.1) 15.7/18 (2.1) V =129.5,p=0.155
% 89.4 (11.9) 87.3 (11.7)

3 | raw 13.8/15(1.7) 13.3/15(2.3) V=66,p=0.157
% 92.3 (11.2) 88.4 (15.6)

4  raw 17/18 (1.4) 16.4/18 (1.9) V =97.5,p=0.034
% 94.4 (7.9) 91.0 (10.4)

MC score | raw 58.7/63 (2.9) 56.9/63 (4.8) V=271,p=0.016

% 93.1 (4.7) 90.4 (7.6)

Wilcoxon rank sum tests with continuity correction revealed that the order of language
administration did not significantly affect the L1 advantage (W = 73.5, p = .188). In fact,
there were no significant differences between the two order groups in Catalan (W =61, p =
0.064) or Spanish (W =93, p = 0.625) scores. Descriptively, greater intersubject variability
was observed in Spanish scores, especially when administered first (SD = 7.0) compared to
when it was administered second (SD = 3.5), while the variability in Catalan remained similar
when administered first (SD = 2.7) or second (SD = 3.1).

Discussion

These findings suggest that, even in proficient bilingual unimpaired speakers of minoritized
languages, subtle L1 advantages persist in oral discourse. The fact that greater intersubject
variability was observed in L2 than in L1 MC scores, particularly when L2 was administered
first, also suggests less consistent performance in L2, which provides additional evidence for
the L1 advantage. Notably, the observed L1 advantage emerged despite some participants
considering themselves balanced bilinguals, suggesting that self-reported balance does not
eliminate .1 advantages in discourse tasks.

This study demonstrated, in line with previous research (e.g., Criel et al., 2021; Kong, 2021),
that oral discourse assessment needs to consider cultural, geographic, and linguistic factors.
The findings also highlight the importance of assessing Catalan-speaking individuals in their
first language, regardless of their high proficiency in L2, as L1 performance was more
consistent. One limitation of the study is that the near-ceiling performance may have reduced
sensitivity to detect larger or more variable differences among the two languages. Future
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research should expand the sample and explore other aspects of bilingualism, such as
language-mixing patterns in bilinguals with and without aphasia and their implications for
clinical assessment practices.
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Effects of psycholinguistic variables on repeated written naming attempts
across aphasic deficits.

Salpéteur Laure | Hameau Soléne
Introduction and aims

In repeated spoken picture naming, each successful naming attempt is hypothesized to
strengthen the connections between an item’s semantic and phonological representations
(Nickels, 2002). If, as cognitive models suggest, analogous processes operate across spoken
and written modalities, a similar reinforcement may occur in written naming—both between
semantic and lemma representations and between lemma and orthographic (lexeme)
representations. This would predict a reduction in latencies (i.e., the interval between picture
offset and written naming onset) for correctly produced items across trials. At the
orthographic (lexeme) level, a comparable facilitation effect on word production time (i.e., the
interval between the start and the end of word writing) might also emerge.

Investigating the effects of psycholinguistic variables can provide critical insights into the
underlying cognitive mechanisms of language production (e.g., Hameau et al., 2020; Nickels
et al., 2022; Shallice, 1988). Exploring these variables in written picture naming—a modality
less studied than spoken naming—could enhance our understanding of the processes involved
in repeated naming tasks. Furthermore, examining how these variables interact with the
cognitive deficits of people with aphasia (PWA) through a single-case study design may help
clarify how access deficits or damage to orthographic representations manifest and how
improvements to these processes likely operate.

This study aims to analyze the psycholinguistic variables influencing latencies and production
times in repeated correct written naming. Additionally, it will explore how these variables
interact with the distinct cognitive profiles of three PWA, each presenting different deficits,
either at the interface between semantic and lexical representations, or at the level of
orthographic representations.

This approach will enable us to a) Identify which word-related variables seem to determine
the potential of these words to benefit from multiple naming attempts, b) further characterize
the distinction between access deficits and orthographic lexicon impairments through the
examination of psycholinguistic variables, and c) gain insight into the mechanisms underlying
improvement in the affected processes.

Methods
Participants

This study investigates written word production deficits in three individuals with chronic
aphasia (VW, SC, and JC), all of whom had normal spelling abilities before the lesion.
Comprehensive background assessments were conducted to characterize their impairments.
VW demonstrates a mild lexical retrieval deficit, with 18% errors in the written naming of
720 pictures, primarily at the lemma level (84% of errors), including semantic substitutions
(e.g., writing "ARTISAN" for "SCULPTOR") or omissions. SC, in contrast, exhibits a stronger
post-lemma deficit, producing 44% errors in a 720-picture naming task. Of these errors, 73%
occur at the post-lemma stage, with 25% of all errors (35% of the post-lemma errors) being
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phonologically plausible misspellings (e.g., “SCULPTER" for "SCULPTOR"). JC presents a
mixed profile, with 16% errors in naming 720 pictures, split between lemma-level errors

(43%, including semantic errors or omissions) and phonologically plausible misspellings
(43%).

Experimental design

This case-series study employs a repeated written picture-naming task to investigate the word-
specific characteristics that modulate the effect of repeated written naming across a set of 100
to 240 picturable items.

At this stage, data collection is complete for the three PWA but analysis was not performed
yet.

The three PWA were presented with pictures representing individual items and asked to write
down the corresponding word in a single attempt, without feedback. Performances were
recorded using a Wacom graphic tablet paired with the Eye and Pen V3.0 software, allowing
precise time measurements (Alamargot et al., 2006).

Latencies and production times for each correct naming response were retrieved for each
PWA at five time points, within a 24-week period, with varying intervals between
measurements.

To isolate the effects of variables related to participants’ language deficits from the expected
effects of these variables, matched control subjects will also perform the task at the same
intervals as the participants.

The effects of psycholinguistic factors—affecting semantic, lexical, and post-lexical
processing—on response latencies and production times, along with their interaction with
measurement timing, will be examined in relation to each participant’s cognitive impairment
profile.

Data analysis
(Generalized) Linear mixed effects models will be used to assess the interaction between
psycholinguistic factors and changes in latency and production times in written picture
naming across successive measurement points for each participant.
The following psycholinguistic variables will be examined :
e Semantic variables: number of semantic neighbors, number of semantic features.
o Lexical variables: frequency, number of orthographic neighbors, number of
homophones.
e Orthographic (sublexical) variables: length, number of morphemes, orthographic
consistency (phoneme-to-grapheme correspondence).

Results

Results will be presented at the conference in October 2026.
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Discussion

We expect that variables affecting impaired processes in PWA will have a greater effect on
measured latencies and production times compared to control subjects.

It is hypothesized that the degree and nature of a participant’s impairment will modulate the
impact of psycholinguistic variables. For instance, individuals with an impairment of the
orthographic lexicon may exhibit greater sensitivity to orthographic variables, such as written
word consistency or length, while those with a lexical label retrieval difficulty may show
stronger effects of semantic or lexical variables, including the number of semantic features or
lexical frequency.

Furthermore, we expect effects of each variable to manifest exclusively at their predicted
processing levels: semantic and lexical variables should influence latency times, while
sublexical/orthographic variables should affect production times.

Finally, improvement through repeated written naming trials should manifest as a gradual
attenuation of critical variable effects according to each participant's deficit, modulated by
both the number of repetitions and the time interval between them.

The results of this study will inform current theories relating to the cognitive underpinnings of
aphasia recovery. Clinically, its outcomes are expected to help with the prediction of
outcomes for written single-word treatment based on individual deficit profiles.
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Mild aphasia in patients with brain tumors and after stroke: objective and
subjective insights

Djaina Satoer, Michelle van Steijn, Joost Schouten, Eelke Bos, Arnaud Vincent, Elke De Witte
Introduction

Currently, there is a lack of sensitive objective and subjective measurements to detect mild
language disturbances (Mozeiko et al. 2020). A mild language disorder in the context of
neurological diseases can have negative effects on daily communication as it is known in
patients with moderate or severe aphasia (Cruice et al. 2006). Therefore, the digital
Diagnostic Instrument for Mild Aphasia (DIMA) was developed. DIMA examines the most
important linguistic levels: phonology, semantics and (morpho)-syntaxis at production and
comprehension (Satoer et al., 2022). We aim to validate DIMA in a large group of patients
with brain tumors (gliomas and meningiomas) and patients after stroke. In addition, we
developed a short questionnaire for mild aphasia (QMA). The QMA consists of 24 questions
for subtle language complaints at the levels of production, comprehension, reading and
writing (responses via likert scale 1-5).

Methods

Patients with gliomas and meningiomas (N=82) were tested with DIMA as part of standard
care preoperatively before (awake) surgery (mean age 47.37, sd 14.86) or after stroke (N=8)
(mean age 54, sd 12.57). Accuracy scores were taken into account. All patients were
compared to healthy participants (N=45) (mean age 45.51, sd 17.33), using an independent
samples t-test. Data collection of the QMA in healthy population and patients is ongoing.

Results
Brain tumors (gliomas and meningioma)

DIMA has demonstrated sensitivity in a group of 82 patients with brain tumors (gliomas and
meningiomas) compared with a group of 45 healthy Dutch-speaking individuals. Significant
differences were observed in particular for the subtests repetition of compound words,
sentence repetition, semantic odd-picture-out and sentence completion, with the patient group
performing significantly worse than the healthy control group.

Stroke

Similarly, DIMA proved sensitive in a group of eight patients after stroke compared with the
same group of 45 healthy Dutch-speaking individuals. Significant group differences were
found for the subtests of sentence repetition, semantic odd-picture-out, and sentence
completion, again showing poorer performance in the patient group relative to the healthy
controls.

Table 1 presents the corresponding means, standard deviations, and results of the statistical #-
tests (P <0.05%, P <0.01%%).
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Discussion and conclusion

DIMA appeared to be sensitive in a large patient group with brain tumors (gliomas and
meningiomas) and a small group of patients after stroke. Language impairments were found
in both patient groups at the linguistic levels phonology (sentence repetition), semantics (odd-
picture-out) and syntax (sentence completion), but were more prominently present in patients
with brain tumors as repetition compounds, syntactic sentence judgement were also impaired.
This is in accordance with results from the pen-and-paper DIMA clinical validation and
shows that mild aphasia can occur after lesions in widespread areas, i.e. both left and right
hemisphere at intra- (glioma) and extra-axial (meningioma) level in addition to the cerebellum
(Satoer et al. 2024, Vogrincic et al. 2025). The deviations at the main linguistic levels in both
patient groups may also reflect earlier spontaneous speech analyses regarding the occurrence
of repetitions, self-corrections and incomplete sentences in patients with glioma (Collee et al.
2026). We will further examine the long-term language postoperative outcome in patients
with brain tumors (glioma and meningioma). In addition, the current sample size of patients
after stroke remains limited and needs more volume as well as data from other neurological
patient groups (.e.g primary progressive aphasia). Reaction times need to be analyzed in
addition to data from the newly developed subjective measurement QMA to investigate the
ecological validity of DIMA. These data will be analyzed in summer 2026. DIMA is a
promising measurement for standard language evaluation in patients with suspected mild
aphasia after neurological damage at various brain locations. It allows for more detailed
baseline investigation before (awake) surgery and counseling about language recovery at
different linguistic levels with indications for rehabilitation.
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Table 1. Performance DIMA subtests patient groups (brain tumor, stroke) versus healthy controls. Yellow
= brain tumor group deviant versus controls, Blue = both patient groups deviant versus controls (P <
0.05%, P<0.01%*).
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DIMA Subtest Group Mean SD
Repetition 3 syllabic words Healthy 9.91 0.29
Brain tumor 9.89 0.49
Stroke 10 0
Repetition compound words Healthy 9.87 0.34
Brain tumor* 9.62 0.93
Stroke 9.38 0.74
Repetition non-words Healthy 9.20 1.24
Brain tumor 9.25 1.46
Stroke 9.50 0.76
Repetition sentences Healthy 9.24 0.83
Brain tumor** 7.91 2.4
Stroke** 7.00 2.07
Semantic odd-picture-out Healthy 9.22 1.09
Brain tumor* 8.62 1.80
Stroke* 5.63 3.74
Sentence completion Healthy 9.13 1.16
Brain tumor* | 8.28 1.93
Stroke* 6.63 2.33
Sentence judgment Phonology Healthy 4.98 0.15
Brain tumor 4,92 0.33
Stroke 4.88 0.35
Sentence judgment Semantics Healthy 4,84 0.37
Brain tumor 4.81 0.44
Stroke 4.63 0.52
Sentence judgment Syntax Healthy 4.60 0.65
Brain tumor** 4.11 1.10
Stroke 3.88 1.55
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Sentence completion for pre- and postoperative language testing in
neurosurgical patients

Johanna Scholtz | Sabine Weiss | Horst M. Miiller | Kirsten Heckmann | Matthias Simon
Introduction and Aims

Tumor-related aphasia can affect all language modalities and has a wide range of severity. In
neurosurgical patients, diagnosing postoperative aphasia shortly after surgery is difficult due
to the patients’ impaired cognitive function and the potential effects of anesthesia [1]. Hence,
a short but distinct method for evaluating different aspects of language pre- and
postoperatively is needed. Additionally, it is crucial to incorporate highly functional language
tasks, as standard tasks might not be able to detect mild symptoms in patients with tumor-
related aphasia [2]. Sentence completion tasks have been described to detect mild aphasic
deficits beyond the sensitivity of standard tests (e.g., object naming) [2]. This type of task
involves reading comprehension, oral language production and morphosyntactic processing.
Here, patients read sentences in which the final word is missing and then add a word that fits
both the syntactic structure and the intended meaning. In this study, we examined pre- and
postoperative language performance in neurosurgical patients. Specifically, we hypothesized
differences from healthy controls already before surgery and aimed to follow postoperative
changes over time. Accordingly, we conducted both sentence completion and object naming
tasks, hypothesizing that sentence completion would be more sensitive in detecting subtle
language deficits.

Methods

For sentence completion, 50 items from a previous study [3] were visually presented. The
sentences contain different semantic relations (e.g., taxometric, instrumental) with varying
word types to be added (e.g., nouns, verbs). Additionally, quantitative psycholinguistic
criteria (e.g. cloze probability, syllable number, word frequency) were controlled for [3].
Object naming was performed with the Boston Naming Test [BNT; 4]. For both tasks, the
patients’ oral answers were recorded with a digital recorder and later analyzed manually using
a sound editor. Here, we assessed the number of errors and the reaction time needed for word
retrieval, which was measured from the onset of visual stimulus presentation to the start of the
participants’ verbal response. Prior to applying it to our patients, we piloted the visual
sentence completion task in a group of 15 healthy adults (6 male; ¢ age 39.6 = 13.5 years) to
gain data on reaction time in healthy subjects. Later, 43 patients with intracranial lesions (24
male; g age 55.1 + 16.2 years; 32 right-handed) performed both the BNT and the SC task
prior to surgery (“PRE”). Postoperative data (approximately 3 days after surgery) is available
for 38 patients (“POST”). 24 patients performed a follow-up approximately 3 months after
surgery (“FU”). The Berlin Aphasia Score [BAS; 5] was used to assess overall language
performance before and 3 months after surgery. In a subgroup of patients (N = 23), we used
the Trail-Making-Test [TMT, version B; 6] to assess cognitive flexibility prior to surgery.

Results
Both preoperatively (PRE) and 3 months after surgery (FU), 4 patients each were classified as
having aphasia based on the BAS [6]. The total score of all patients for PRE (N =43; 9 411.3

+ 18.5) and FU (N = 24; ¢ 405.7 + 29.4) did not differ significantly (¢ = .929, p = .357). For
the healthy adults, we calculated a mean sentence completion time of 2268.6 (= 1139.9) ms.
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Preoperatively, our patients had a mean sentence completion time of 3725 + 2832 ms. Patients
performed significantly slower than the healthy group (p =—0.179, SE=0.047,t=-3.84,p <
.001). Age did not significantly predict the outcome (p = .431). There was a significant
correlation between the preoperative reaction times for sentence completion and the
preoperative TMT (: ¢ 83.9 +£31.3 ms; p = .423, p = .044), but not for object naming and the
TMT (p = .358, p = .093). Postoperatively, patients showed significantly slower reaction
times in the sentence completion task (o 4290 + 2774 ms) compared to the preoperative
session (f =-0.075, SE = 0.022, t = -3.45, p = .004). In addition, the number of errors
increased significantly from PRE- to POST-test (PRE ¢ 5.0 £ 4.9 errors; POST 9 8.4 £ 6.5,
=0.770, SE=0.170, z =4.529, p <. 001). For object naming, neither reaction times (PRE o
1290 £ 988 ms; POST @ 1266 + 999 ms) nor error numbers (PRE ¢ 11.6 + 6.4 errors; POST o
12.6+ 11.2) changed between PRE and POST. At the 3-month follow-up (FU), reaction times
in the sentence completion task remained stable (¢ 4327.3 + 2837.9 ms). In contrast, the
number of errors (o 4.8 + 6.7 errors) decreased significantly compared to the POST session (3
=0.075, SE=0.516,z=4.160, p <.001). For object naming, reaction times (& 1350 = 1006
ms) and error numbers (¢ 12.9 + 11.5 errors) remained unchanged at follow-up.

Discussion

Overall, the assessment of reaction time for the BNT and sentence completion was time-
efficient for patients and feasible already a few days after surgery. The comparison with
healthy controls suggests that patients already performed significantly slower in sentence
completion prior to surgery, indicating the presence of preoperative aphasia. Notably, aphasia
was classified in only 4 patients according to the BAS [5], highlighting the sensitivity of the
sentence completion task in detecting subtle preoperative language deficits. The correlation
with the TMT [6] suggests that sentence completion might also reflect nonverbal cognitive
functions, which may be beneficial for assessing more general cognitive performance.
Postoperatively, patients performed significantly slower and made significantly more errors in
the sentence completion task. Although reaction times for sentence completion did not change
at follow-up, patients made significantly fewer errors compared to the immediate
postoperative assessment. In contrast, neither reaction times nor error numbers in object
naming showed significant changes across the PRE, POST, and FU tests. This suggests that
sentence completion is more sensitive to subtle language impairments. Overall, the findings
support its use as a sensitive tool for detecting preoperative and postoperative deficits and for
monitoring language recovery over time.
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Overall Language Impairment and Cross-Language Effects Shape Reading
in Bilinguals with Aphasia

Michael Scimeca | Isabel Yu | Amelia Andre | Maria Varkanitsa | Swathi Kiran

Introduction and aims

Reading impairment, or alexia, is common after left-hemisphere stroke in monolinguals with
aphasia (Brookshire et al., 2014), yet the mechanisms underlying alexia in bilinguals with
aphasia (BWA) remain poorly understood. Current theoretical accounts suggest that reading
depends on modality-independent semantic and phonological systems that also support
spoken language, such that damage to these systems should affect tasks like oral reading and
oral repetition in similar ways (Patterson & Lambon Ralph, 1999; Lambon Ralph &
Patterson, 2007; Woollams, 2014). In bilingual readers, however, reading is also shaped by
cross-language activation that creates competition between shared phonological and
orthographic representations (Dijkstra & van Heuven, 1998, 2002; Dijkstra et al., 2019). The
present study examined the extent to which alexia in BWA reflects both central language
impairment and cross-language effects. The study had three aims: (1) to quantify reading
performance in BWA relative to bilingual neurological controls (BNC); (2) to examine
whether non-orthographic semantic and phonological abilities predicted reading outcomes;
and (3) to evaluate whether cross-language phonological and orthographic effects modulated
single-word reading accuracy.

Methods

Participants were 14 Spanish-English BWA following left-hemisphere stroke and 14 age- and
education-matched BNC. The BWA had a mean age of 51.2 years (SD=14.9, range=27-75),
had 16.4 mean years of education, (SD=3.6, range=12-22), and were 112.9 mean months
post-onset (SD=65.3, range=41-237). Most reported Spanish as their first language and mean
age of second-language acquisition was 11.3 years (SD=7.7, range=1-21). Western Aphasia
Battery—Revised Aphasia Quotient scores indicated moderate aphasia severity in English
(M=79.9, SD=20.0, range=42.9-98.0) and Spanish (M=74.2, SD=17.9, range=40.1-95.4).
BNC had a mean age of 38.2 years (SD=16.1, range=24-72) and 17.6 years of education
(SD=3.37, range=12-22).

Participants completed English and Spanish language assessments. Reading outcomes
included oral reading of real words and nonwords and silent reading comprehension at the
word and sentence level. BWA also completed non-orthographic semantic tasks, consisting of
auditory word- and sentence-picture matching, and non-orthographic phonological tasks,
including auditory lexical decision, word/nonword repetition, sound/syllable deletion, and
rhyme judgment. Task accuracy was scored at the item level, and language-specific semantic
and phonological composite scores were created by averaging standardized performance
across semantic or phonological subtests within participant.

For cross-language effects, phonological and orthographic similarity were computed for

translation equivalents across English and Spanish. Phonological forms were transcribed into
IPA and aligned using a weighted Levenshtein procedure that allowed partial similarity

127



among non-identical phonemes based on shared phonological features. Orthographic
similarity was computed using normalized Levenshtein distance over character strings.
Similarity values were scaled such that higher values indicated greater overlap.

Generalized linear mixed-effects models were fit to trial-level accuracy to estimate the
probability of a correct response across reading tasks. Aim 1 tested group differences in oral
reading and reading comprehension with fixed effects of group (BWA vs. BNC), test
language (Eng vs. Spn), domain (oral reading vs. reading comprehension), self-reported
premorbid reading ability, and relevant two- and three-way interactions. Subsequent models
for Aim 2 tested whether semantic and phonological composites predicted reading
performance in BWA only across three oral reading outcomes, 1) real words, ii) nonwords,
and 1ii) all words and three reading comprehension outcomes, 1) words, i1) sentences, and 1ii)
all items. For Aim 3, cross-language single-word reading accuracy was predicted from
phonological similarity, orthographic similarity, their interaction, test language, and reading
domain, adjusting for cross-language phonological and orthographic neighborhood density.
Random intercepts for participants and items were included across models.

Results

Across languages and tasks in Aim 1, BWA showed significantly lower reading accuracy than
BNC (b=-2.19, z=-3.32, p<.001). Oral reading was disproportionately impaired relative to
reading comprehension, demonstrated by a significant Group x Domain interaction (b=-1.10,
z=-15.36, p<.001). There was no reliable overall English-Spanish difference, nor a significant
Group X Test Language x Domain interaction. Premorbid reading proficiency also positively
predicted accuracy (b=0.64, z=2.88, p<.01), linking stronger pre-stroke reading ability to
better post-stroke performance.

Non-orthographic semantic and phonological predictors showed task-specific effects in Aim
2. For oral reading, stronger phonological abilities predicted higher accuracy for real words
(b=2.76, z=7.31, p<.001), nonwords (b=1.47, z=6.07, p<.001), and overall oral reading
(b=1.93, z=10.15, p<.001). Semantic abilities additionally predicted real-word oral reading
(b=0.95, z=2.03, p=.04), but not nonword or overall oral reading. For reading comprehension,
semantic abilities predicted word-level comprehension (b=1.43, z= 5.07, p<.001). Both
semantic and phonological abilities predicted sentence comprehension (semantic: b=0.60,
7z=3.34, p<.001; phonology: b=0.91, z=4.08, p<.001) and overall comprehension accuracy
(semantic: b=0.80, z=6.02, p<.001; phonology: b=0.63, z=4.33, p<.001).

Aim 3 results showed that cross-language structure also influenced single-word reading
accuracy. As shown in Figure 1, greater phonological similarity between translation
equivalents predicted higher accuracy (b=1.38, z=2.08, p=.03), whereas greater orthographic
similarity predicted lower accuracy (b=-1.10, z=-2.54, p=.01). Cross-language orthographic
neighborhood density also facilitated accuracy (b=0.08, z=2.51, p=.01). The interaction
between phonological and orthographic similarity was not significant.

Discussion
Across oral reading and reading comprehension, BWA performed significantly worse than
BNC which suggests that alexia is a pervasive consequence of left-hemisphere stroke in this

population also (Brookshire et al., 2014). Additionally, the relationship between premorbid
reading proficiency and post-stroke accuracy highlights bilingual literacy experience as an
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underexamined source of variability in clinical reading outcomes. Non-orthographic semantic
and phonological abilities further predicted reading across domains, providing initial support
for extending modality-independent accounts of alexia to BWA. Under this account, reading
impairment reflects disruption to central semantic and phonological systems rather than
damage to orthographic representations alone (Patterson & Lambon Ralph, 1999; Lambon
Ralph & Patterson, 2007). Beyond these central language predictors, reading accuracy was
also shaped by cross-language overlap. Phonological similarity facilitated accuracy, whereas
orthographic similarity interfered with accuracy, which suggests that bilingual word
recognition after stroke is marked by both cross-language activation and competition—typical
of BNC. The positive effect of orthographic neighborhood density, despite negative effects of
direct orthographic similarity, further suggests that cross-language structure may operate
differently across levels of bilingual lexical organization. These findings indicate that reading
impairment in BWA reflects aphasia-related semantic and phonological impairment operating
within an interactive bilingual lexical system (Dijkstra & van Heuven, 2002).
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Figure 1. Effect of Phonological and Orthographic Similarity on Word Reading in BWA.
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Caption. Predicted probability of a correct response as a function of phonological similarity (left)
and orthographic similarity (right) for single-word reading. Each panel shows the marginal effect
of one similarity metric derived from the mixed-effects model while the other similarity metric
and all covariates were held at their centered means. Shaded regions indicate 95% confidence
intervals around model-predicted probabilities.
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Understanding language change in cognitive aging from a usage-based
perspective: Implications for Aphasia

loana Sederias | Sophie Froud | Jessica Jiang | Lucy B. Core | Benjamin A. Levett | Jason D.
Warren | Chris Hardy | Vitor Zimmerer

Introduction and aims

Accurate assessment of language production in aphasia requires an understanding of language
in healthy populations across the lifespan, and particularly the effects of different
demographic variables. However, existing normative language frameworks often fail to
account for demographic factors, leading to highly heterogeneous samples in which
substantial variance in language outcomes remains unexplained (Folia et al., 2022).
Moreover, normative studies primarily focus on isolated aspects of grammatical (e.g.,
syntactical complexity) or lexical abilities (e.g., naming), rather than providing a
comprehensive account of patterns of linguistic changes (Benitez-Buraco and Ivanova, 2023).
This approach is also reflected in aphasia research and clinical practice, underpinning
characterisations, assessments and treatments of the disorder. For example, definitions of
some aphasia subtypes rely on a strict division between lexis and grammar (i.e., agrammatic
vs anomic (word-finding) aphasia), despite substantial variability in the nature of impairments
observed within each subtype (Marshall, 2010). Overall, this broadly aligns with generativist
assumptions which separate lexical and grammatical components of language.

Alternative approaches, in particular usage-based theories, do not make a categorical
distinction between words and phrases and place high emphasis on frequency and familiarity
effects, extending them to phrase level (Ambridge and Lieven, 2011). This approach offers a
novel way to detect changes in language at the sentence level. For instance, frequently co-
occurring word sequences may be processed more easily. Applications of usage-based
approaches highlight a pattern of preservation of familiar phrases in aphasia language
production (Zimmerer et al., 2018). Overreliance on frequent structures, while often not
noticeable in everyday communication, could indicate underlying cognitive changes. Further
consideration of usage-based measures could therefore aid the detection and tracking of such
changes.

Clinical applications of usage-based frameworks are limited by several gaps. Firstly, there are
currently no normative benchmarks in healthy populations of such patterns. Moreover, it
remains unclear which usage-based phenomena are indicative of cognitive decline, how they
relate to formal grammatical measures (e.g., lexical diversity, syntactic complexity) and
lastly, how they might be affected by demographics. This study aims to address these gaps by
conducting a comprehensive exploration of language production in a healthy ageing
population, specifically exploring demographic effects and implementing usage-based
measures.

Methods

A secondary analysis was conducted on Cookie Theft picture-description transcripts from 43
healthy older adults (mean age = 66.56, SD = 8.38, 26 F, 17 M, mean education = 15.62, SD
= 2.39). Language variables were extracted partly manually and partly using automated tools,
including the Frequency In Language Analysis Tool (FLAT, Zimmerer et al., 2018), the Tool
for the Automatic Analysis of Syntactic Sophistication and Complexity & Tool for the
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Automatic Analysis of Lexical Diversity (TAASSC, & TAALD, Kyle, 2016) and
Computerised Propositional Idea Density Rater (CPIDR, Brown et al. 2008).

In total, 15 language variables characterising four different levels of language processing,
namely lexical, semantic, fluency and syntactic were considered. Formal measures of
syntactic complexity (e.g., clauses per sentence) and lexical diversity (e.g., moving type token
ratio) were complemented with usage-based metrics capturing predictability and
conventionality aspects of word combinations (e.g., collocation strength). Language outcomes
were analysed in relation to three demographic factors: age, sex, and years of education, as
well as cognitive ability, measured by the Wechsler Abbreviated Scale of Intelligence Matrix
Reasoning and Vocabulary subtest (Wechsler, 2011), and Digit Span Test (Wechsler, 1987).

Results

A series of linear regression models revealed that sex and education were predictors of several
linguistic production measures across the lexical and syntactic domains (Figure 1). Males
were more likely to produce longer sentences (§ = 1.56, p = .018) and less familiar word
combinations (f = — 0.23, p = .013). More years of formal education were associated with a
small but significant increase in the number of words produced (p =.013, p =.028) and a
decrease in function word frequency ( = —.000063, p = .023), indicating greater grammatical
complexity. Sex effects on sentence length were moderated by education, albeit with marginal
significance (B =—.16, t =—1.95, p = .058), with males showing higher scores than females at
lower levels of education, a difference which decreased as education years increased.
Addition of usage-based measures at the syntactic level significantly improved the model fit
for syntactic ability differences in sex (y*>=9.72, p = .021). We found no significant effects of
age and cognitive abilities.

Discussion

Demographic factors impacted language performance. Based on our data, education and sex
are more important for linguistic profiling than age, suggesting that the former variables need
greater consideration when modelling language and cognitive decline in general in
neurological populations. Usage-based variables were sensitive to demographic differences,
and offered additional explanatory power alongside formal measures. Our findings suggest
that these demographic and linguistic factors, which are often not prioritized in models of
language and cognitive decline, should be given greater consideration. By establishing
normative patterns of change as well as the relationships between language measures and
demographics, this work provides a foundation for more sensitive and comprehensive models
of language variation, with direct implications for clinical assessment.

Figure 1. Significant relationships between linguistic measures and demographic variables:
(A) Sentence length as a function of education and sex (interaction), (B) differences in
collocation strength between males and females, (C) function word frequency as a function of
education, and (D) word count as a function of education.
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Morphological Relations and Word Networks in People with Post-Stroke
Aphasia

Jo-Anne H. van der Sluijs | Roel Jonkers | Elisabeth Beyersmann | Judith Feiken | Adria Rofes

Introduction and aims

People with post-stroke aphasia can have difficulties with morphology. Inflection, derivation,
and compounding can be differentially affected in production, as seen in spontaneous speech,
reading and repetition tasks (Badecker & Caramazza, 2017). Newer tasks are now proposed to
assess morphology, such as free association (Rofes et al., 2026), verbal fluency and
relatedness judgement tasks. In verbal fluency, people say as many words as possible in one
minute. In relatedness judgement tasks, people rate the relatedness of two words at a time.
These tasks allow assessment of morphological processing in a more explicit manner than
spontaneous speech, reading or repetition tasks, while obtaining information regarding the use
of morphology that goes beyond accuracy. However, so far, these tasks were mainly used to
study semantic word relations (Siew et al., 2019).

One of the ways in which this in-depth analysis can be accomplished is through studying
word networks. Word networks reflect the structure of the mental lexicon (Siew et al., 2019).
Semantic networks based on verbal fluency are less efficient and more partitioned for people
with fluent and nonfluent aphasia than for healthy controls (Pham et al., 2025). Nevertheless,
networks including more than one type of word relation (i.e., semantics, phonology) better
predict picture naming performance by individuals with aphasia than single-layer networks
(Castro & Stella, 2019). For brain tumor patients after surgery, modularity (i.e., how well a
network divides into smaller groups of nodes) and clustering coefficient (i.e., whether
neighbors of a node are also connected to each other) in semantic networks based on
relatedness judgement correlate with measures from category and/or letter fluency (Gaudet,
2022).

In this study, we investigate morphological impairments in people after stroke, applying in-
depth analyses novel to the domain of morphology. More specifically, we study the
production of morphologically related words in the setting of a fluency task, and relate
participants’ performance in this task to their individual morphological networks constructed
from relatedness ratings.

Methods

At the time of abstract submission we recruited four Dutch individuals with post-stroke
aphasia in the chronic phase as well as multiple age-matched controls (N = 5). By the time of
the conference, we aim to have five people after stroke. An inclusion criterion for individuals
with aphasia is that language comprehension should be sufficient to understand the task
instructions.

Two main tasks are employed: a morphological fluency task and a relatedness judgement
task. In the morphological fluency task, participants are presented with 10 Dutch words (five
nouns and five verbs), one at the time, and they are asked to produce as many
morphologically related words as possible in one minute (see Figure 1). In the relatedness
judgement task, participants rate how related they think word pairs are on a scale from 0 (not
related) to 100 (strongly related). The instructions do not specify any particular type of

134



information (e.g., semantics) to use in rating the word pairs. Word pairs are either
semantically-related, orthographically-related, morphologically-related, or unrelated. All
possible word pair combinations are presented among a set of words with a particular relation
(e.g., semantically-related). For each word relation type, individual, relatedness-based
networks are constructed, with words as nodes and word pair ratings as weighted edges (i.e.,
connections).

Using single-case statistics, we compare morphological fluency performance of the
individuals with aphasia to the controls. We explore differences in the number of items
produced, the use of morphological operations (i.e., inflection, derivation, compounding), and
whether noun versus verb cues elicit different responses. For the relatedness judgement task,
ratings for each word pair relation (i.e., semantically-related, orthographically-related,
morphologically-related, unrelated) are compared to each other and between groups. Network
metrics (e.g., modularity, clustering coefficient) are compared between groups for each of the
four word relations. Metrics of each individual’s morphological network are compared with
their number of responses in morphological fluency.

Expected results

Data collection is still ongoing. We hypothesize that individuals with aphasia will produce
fewer morphologically related words than controls in morphological fluency. Depending on
the specific language impairments, fewer inflected, derived or compounded word forms may
be produced. If inflection is impaired, fewer responses are expected for verb than noun cues.
In relatedness judgement, word pairs could be rated as less related by people with aphasia
than controls, indicating possible language deficits for that word relation (i.e., semantics,
orthography, morphology). Comparisons of network metrics might reveal less efficient
underlying networks for individuals with aphasia (e.g., lower clustering coefficient and higher
modularity; Pham et al., 2025). If relatedness judgement networks reflect the organization of
words in the mind for both comprehension and production, less efficient morphological
networks could be related to producing fewer morphologically-related responses in the
fluency task.

Discussion

Morphological fluency could detect mild morphological deficits in people with aphasia by
testing the production of morphologically complex words in the same word family. Observing
different patterns in the use of morphological operations for individuals with distinct (degrees
of) language impairments might provide further insight into the representation of morphology
in the mental lexicon. Constructing word networks from relatedness judgement allows for the
quantification of the structure with which words are stored in relation to each other. Relating
these networks to fluency performance provides an in-depth, structural perspective on how
(morphological) word relations are stored and/or accessed, beyond current testing paradigms.
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Figure 1. Examples of morphologically-related words on the left for the word boek (book), and
examples of non-morphologically-related words (i.e., semantically-related or orthographically-
related) on the right, as presented and explained to participants. Morphologically-related words, top
to bottom: diminutive form of book, notebook, booked, bookcase. Non-morphologically-related
words, top to bottom: search, crook, read, exercise book.
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Syntactic abilities and short-term memory in the behavioral variant of
frontotemporal dementia

Christiana Spiliou | Vasiliki Koukoulioti | Panagiotis loannidis | Michaela Nerantzini
Introduction and aims

The behavioral variant of the frontotemporal dementia (hereafter bvFTD) is characterized by
executive dysfunction and behavior and social cognition deficits (Boeve et al., 2022).
Whereas lexicosemantic deficits have been often found in bvFTD (Geraudie et al., 2021),
findings on sentence processing are equivocal. For example, subtle decline in sentence
complexity at the initial stages as well as fewer grammatical sentences as the disease
progresses, have been documented in connected speech (Ash et al., 2019). Charles et al.
(2014) found impaired performance in the comprehension of long and complex sentences and
correlation between sentence comprehension and working memory. However, other studies
suggest intact sentence comprehension and repetition even after 8 years of disease onset
(Hardy et al., 2016). Interestingly, sentence production in bvFTD has been studied mainly by
means of connected speech, in which language abilities are interwoven with general
communication abilities. Therefore, it remains unclear whether impaired performance reflects
a primary language disorder or can be attributed to the behavioral deficit. Moreover, the
relation of sentence production with short-term memory in bvFTD has not been examined yet,
to the best of our knowledge.

The aim of the present study is to investigate sentence production in patients with bvFTD by
means of a sentence repetition task and explore the relation of sentence production to short-
term memory. Specifically, the study addresses the following questions: 1) is sentence
production impaired in bvFTD and 2) is there a relation between the performance in sentence
repetition and verbal short-term memory?

Methods

Seven patients with the behavioral variant of frontotemporal dementia (bvFTD) participated
(4 females) (mean age = 71.9 years, SD = 8.4, mean years of education = 11.4, SD =4.1).
Participants were recruited from the Outpatient Clinic for Dementia and Related Disorders,
Second Department of Neurology, AHEPA University Hospital, where they underwent
clinical and neuropsychological assessment, as well as brain MRI.

Syntactic repetition abilities were assessed using the LITMUS test (Chondrogianni et al.,
2013), which includes a total of 32 sentences with a relatively constant length, each
corresponding to one of the following target structure (Subject Verb Object, Complement
Clauses, Clitic Left Dislocation structures, Negations, Relative Clauses, Adverbials, Wh-
questions, and Coordination). Apart from verbatim repetitions, we also calculated: 1) the
number of grammatical responses, independently of successful repetition, in order to evaluate
general sentence production abilities, and 2) the number of successful productions of the
target structure, independently of overall grammaticality, in order to identify challenging
structures. Phonological short-term memory was assessed using a pseudoword repetition task
(Talli et al., 2023), consisting of 24 pseudowords whose length increases progressively (3, 4,
5, and 6 syllables), with syllabic structure alternating between CV and CVC.
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Results

Table 1 presents the mean percentage of verbatim repetitions, grammatical responses and
responses with successful target structure production. Patients had low performance in
producing verbatim repetitions. Indeed, six out of seven patients scored two standard
deviations below the healthy controls’ mean of Kaltsa et al. (2024). Interestingly, structural
complexity did not affect performance, as complex sentences, such as wh-questions were less
impaired than simple ones (e.g. subject-verb-object), which will be discussed later. There was
a marginally significant difference among the examined structures (Friedman’s x°(7)=14.3,
p=0.047), but no pair-wise comparison was significant. The majority of the patients’
responses were grammatical (86%); however, only two patients performed within the normal
range, which hints at a syntactic disorder. The difference among the structures concerning
grammatical responses failed to reach significance (Friedman’s x*(7)=13.8, p=0.055). With
regard to the successful production of the target structure, the most impaired structure was the
clitic left dislocation, followed by complement clauses and negation. Although the difference
among the structures was significant (Friedman’s x*(7)=17.2, p=0.02), no pair-wise
comparison reached significance. Finally, phonological short-term memory did not correlate
with any of the scores of the repetition task (Spearman’s p=0.17, p=.7 for verbatim repetition,
Spearman’s p=0.25, p=.6 for grammatical responses, Spearman’s p=0.22, p=.6 for successful
target structure responses).

Error analysis revealed various error types, often multiple errors within one response. Word
substitutions constituted 49% of the errors, followed by omissions (34%). Patients produced
also additions of words or constituents, changed the word order or failed to respond, 9%, 6%
and 2% of the errors, respectively. Substitutions primarily affected content words rather than
function words (71% and 29% of the substitutions, respectively). Among content-word errors,
semantic paraphasias were the most frequent (35%), followed by non-classifiable (24%) and
phonological paraphasias (17%), light verb substitutions (13%), and perseverations (11%).
Substitutions of functional words involved morphological features such as number, person,
and tense.

Omissions typically involved core constituents, resulting in semantic ambiguity and/or
ungrammaticality. For instance, the participants omitted components of multiword units or
obligatory objects (e.g. “*The drivers left at the next stop”, instead “The drivers left the
passengers at the next stop”), violating argument structure. In many responses multiple
omissions occurred.

Discussion

Taken together, the findings suggest a core impairment in sentence production. The failure to
repeat verbatim complex sentences might be related to memory capacity restrictions or to
impairment in lexical access. Nevertheless, most patients were impaired in producing
grammatical sentences, violating core aspects of sentence production, such as verb
subcategorization and thematic role assignment, which suggests a pure syntactic deficit.
Crucially, comparison with a group of healthy participants (Kaltsa et al., 2024) revealed
individual variability with some patients performing within the normal range and others being
impaired. Concerning the second research question, although the failure to repeat verbatim
sentences might imply the contribution of a verbal short-term memory impairment, the
performance in the repetition task was not found to correlate with the short-term memory
task. Finally, low performance in Subject Verb Object Structure seems to be related to
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specific items, which deserves further investigation. Concluding, despite the limited number
of participants and the small number of items, the present study provides evidence for a
syntactic impairment beyond short-term memory and lexical deficits in bvFTD
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Table 1
Structure Verbatim Grammatically Target Structure
Repetition Correct

SVO 36% 86% 86%
Complement 57% 79% 71%
Clauses

Negation 43% 71% 75%
Relative Clauses 46% 86% 89%
Adverbials 29% 96% 82%
CLD 36% 93% 61%
Coordination 54% 89% 96%
Wh-Questions 57% 86% 89%

Percentage correct verbatim repetitions, grammatical responses and successful target
structure responses for each tested structure. SVO: Subject Verb Object, CLD: Clitic Left
Dislocation
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‘Striped shirt in blue and orange’ — Verbose discourse production in people

with focal epilepsy
Strinzel, A-M., De Beer, C., Osthoff, S., Cloppenborg, T., Grewe, P. & Lorenz, A.
Introduction

A variety of language impairments have been described in people with

focal epilepsy (PWE), such as frontal and temporal lobe epilepsy. Epilepsy causes
morphological and functional changes in the brain that manifest as cognitive
impairments, including lexical-semantic and pragmatic deficits (Bell et al., 2001). While
word finding difficulties in PWE are not consistently detected, abnormalities in
discourse behavior (macrolinguistic level) seem to be more apparent (Dutta et al.,
2020). Previous studies used picture descriptions or story retelling tasks and
documented a higher number of pauses, a more verbose narrative style, difficulties in
coherent narratives, and an increased amount of detail in the narrative discourse of
PWE (D’Aprano et al., 2024; Dutta et al., 2020). The aim of the current project is to
investigate the semantic-pragmatic performance of PWE in German using a picture
description task. It was tested how picture descriptions were affected by the underlying
lesion location or epileptic focus in the brain.

Methods

The new version of the ‘Cookie Theft’ picture by Berube et al. (2019) was

used. The task involves describing the events depicted in the picture. This is an
ongoing study, and data collection is not yet completed. Until today, 16 adults with focal
epilepsy were tested. 14 patients with temporal lobe epilepsy (4 right-hemispheric, 9
left-hemispheric, 1 unclear) and 2 patients with frontal lobe epilepsy (one each
localized in the left and right hemispheres) have been included. The participants (mean
age: 40.12; SD=14.61) are recruited at Mara Hospital in Bielefeld. Additionally, data
from a small group of matched neurotypical adults are currently collected (n=20).
Furthermore, preliminary German norm data are available (Bayrhof et al., 2024;
Wunderlich et al., 2024). All PWE completed the ‘Cookie Theft’ test in addition to
various neuropsychological and linguistic pre-assessments. The participants were
presented with the picture and received the following instruction: “Now you will see a
picture depicting an everyday situation. Please describe everything that is happening
in the picture. Please use complete sentences”. The responses were audio recorded

and transcribed. The transcripts were analyzed and compared to the available German
norm data regarding main content words (e.g. children, dog) and content units (e.g.
The man is washing the dishes), produced by neurotypical, language unimpaired
adults (healthy controls: HC) in different age ranges (Bayrhof et al., 2024; Wunderlich
et al., 2024). Furthermore, an extended qualitative analysis of the data is currently
conducted.

Results

The PWE as a grouip produced an average of 18.06 (SD=2.05) out of 25

main content words, which is in the normal range for both nouns (PWE: 11.63; HC:
10.6) and verbs (PWE: 6.31; HC: 6.5) (Bayrhof et al., 2024). While four PWE showed
below-average scores of main content words (two of whom had right-hemispheric
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temporal lobe epilepsy and two had left-hemispheric temporal lobe epilepsy), 12 PWE
were unimpaired in this measure (content words). In contrast, most of the PWE
produced fewer main content units than the age-matched HC. The proportions of main
content units produced by PWE are depicted in Figure 1. One hundred percent reflects
the calculated total number of main content units produced by HC (20-39 years: 17
content units; 40—59 years: 15 content units; 60—79 years: 16 content units). Twelve
PWE produced fewer content units compared to the averaged norm data (PWE: 66.1%
vs. HC: 75.44%), four PWE were in the normal range (see Figure 1). Notably, a high
degree of interindividual variance is observed in the production of specific content units
(see Figure 1).

Figure 1. Percentage of main content units for every participant. Light blue: temporal epilepsy
left-hemispheric. Dark blue: temporal epilepsy right-hemispheric. Light orange: frontal
epilepsy left-hemispheric. Dark orange: frontal epilepsy right-hemispheric. Red line: mean of
main content units in norm data (HC). P=participant
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A qualitative analysis is used to analyze expository discourse. Eight out of 16 (50%)
participants exhibited unusual narrative behavior in relation to the task, as they
mentioned irrelevant details such as the appearance of the people, their clothing, or a
very detailed description of the picture background. In addition, 2 out of 16 (12.5%)
participants exhibited abnormalities by providing incorrect information not depicted in
the image. For example, participant P6 counted various objects in the image, such as
windows and cookies, which was irrelevant for the task. Results of inferential statistical
analysis will be presented.

Discussion

Our current analysis shows that the PWE were mostly unimpaired in the

production of main content words when compared to age-matched controls. Only four
out of 16 PWE were impaired in this measure. This is consistent with findings of Dutta
and colleagues (2020), who also demonstrated that lexical-semantic processes,
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including word finding, are relatively spared in PWE. This contrasts with the naming of
main content units (concepts), showing lower rates of main content units in PWE
compared to HC. Possibly, the main content units no longer received sufficient
attention due to the numerous details in picture descriptions of PWE. An initial
qualitative analysis revealed anomalies in the narrative structure in PWE. In half of the
data, there were strikingly detailed descriptions of the people (hair color, clothing) and
the picture background. This is striking, because PWE were instructed to focus on
events in the picture, whereas object descriptions are not explicitly requested. This is

in line with findings in the literature, which report verbose, circumstantial, and highly
detailed narratives in PWE (D’Aprano et al., 2024; Dutta et al., 2020).
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First insights on nonfluent aphasia in Georgian: A quantitative analysis of
spontaneous speech with a focus on morphosyntax

Sopho Tsagareishvili | Tamar Giorgobiani | Manana Gabashvili | Mauro Vigano | Segkin
Arslan

Introduction and aims

People with nonfluent aphasia (PWA) typically produce short, telegraphic utterances marked
by reduced syntactic complexity, frequent omissions and substitutions of function words, and
impaired verbal morphology in spontaneous speech. This constellation of features is
commonly referred to as agrammatism (see Menn & Obler, 1990, among others). However,
theoretical accounts of agrammatic aphasia remain biased toward well-studied European
languages such as English (Beveridge & Bak, 2011). Despite the presence of linguistic
universals, substantial evidence shows that the specific characteristics of language
impairments cannot be generalized across languages. In particular, agrammatism manifests
differently across languages because they vary in their morphosyntactic properties. For
example, in several morphologically rich languages, including Turkish, Finnish, Japanese,
West Greenlandic, and Indonesian, agrammatism in spontaneous speech is primarily
characterized by syntactic simplification, while verbal morphology remains relatively
preserved (Arslan et al., 2016; Anjarningsih et al., 2012; Nedergaard et al., 2020; Menn &
Obler, 1990).

Research on aphasia in Georgian remains very limited, and no detailed analyses of aphasic
spontaneous speech are currently available. This gap is particularly important given the
typological profile of Georgian, which combines relatively flexible word order with highly
complex morphology. In Georgian, the verb in particular encodes a large amount of
information, including tense, aspect, mood, voice, person, case agreement, polypersonality,
and directionality; therefore, much of the grammatical structure is encoded in the verbal
system.

This pilot study intends to characterize how nonfluent aphasia manifests in spontaneous
speech in Georgian, using quantitative measures of fluency, lexical diversity, morphosyntactic
correctness, and syntactic complexity.

Methods

The study included six native Georgian-speaking post-stroke nonfluent PWA and six matched
healthy controls (PWA: 1 female; age M=48, SD=14; controls: 2 female; age M=50, SD=14).
Spontaneous speech samples were elicited using four tasks: a semi-structured interview, two
sequencing picture tasks (Herluf Bidstrup comics), and the Cookie Theft picture description
task. Recordings were manually transcribed, and a 200-word sample per participant was
extracted for analysis. Lexical classification and morphological annotation were verified
using the automated parser of the Georgian National Corpus. Disagreements were resolved
through discussion. Quantitative measures of language production included: mean length of
utterance; proportion of well-formed utterances; proportion of utterances with clause
embedding; number of verbs and nouns; mean verbs per utterance; type-token ratio; noun-to-
verb ratio; number of semantic and phonological paraphasias and verb morphology errors.
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At the group level, normality was assessed with the Shapiro-Wilk test. Between-group
differences were evaluated using independent-samples z-tests with Cohen’s d as the effect
size; given the small sample, Wilcoxon rank-sum tests were also conducted to confirm
significance. At the individual level, each PWA was compared to the control group using the
Crawford-Howell modified #-test. All analyses were conducted in R.

Results

At the group level, compared to controls, PWA showed a reduced mean length of utterance
(PWA: M=3.09 (SD=0.55); controls: 5.34 (0.61); #(10)=6.67, p<.001, d=—3.85), a lower
proportion of well-formed utterances (PWA: 0.70 (0.18); controls: 0.95 (0.06); #(10)=—3.27,
p=.017, d=1.89), fewer utterances with embedded clauses (PWA: 0.01 (0.01); controls: 0.16
(0.10); #(10)=—3.49, p=.017, d=2.01), and fewer verbs per utterance (PWA: 0.72 (0.19);
controls: 1.34 (0.22); #(10)=—5.24, p<.001, d=—3.02).

At the lexical level, PWA showed a lower type-token ratio (PWA: 0.48 (0.04); controls: 0.56
(0.05); 1(10)=—3.28, p<.001, d=—1.89), whereas no significant differences were observed in
the number of nouns (PWA: 47.17 (14.18); controls: 50.00 (4.43); #(10)=—0.47, p=.657,
d=—0.27), the number of verbs (PWA: 53.17 (21.72); controls: 49.33 (9.58); #10)=0.40,
p=.704, d=0.23), or the noun-to-verb ratio (PWA: 1.13 (0.29); controls: 1.00 (0.23);
#(10)=0.90, p=.340, d=0.52).

At the individual level, three PWA followed the overall PWA group pattern. One additional
PWA showed a reduced number of verbs (#5)=—5.44, p=.003). The remaining two PWA were
otherwise comparable to controls but, like the PWA group, showed reduced mean length of
utterance (#(5)=—4.31, p=.008, and #(5)=—2.08, p=.046) and produced the highest number of
verb morphology errors (five and three, respectively). Only a few cases of phonological and
semantic paraphasias were observed in PWA. The distribution of performance across
measures is shown in Figure 1.

Discussion

PWA showed a consistent group pattern, producing shorter and syntactically simpler
utterances and reduced lexical diversity compared to controls, while overall verb production
and verbal morphology were relatively preserved. At the same time, variability in error
profiles and quantitative measures highlights substantial heterogeneity within the sample,
underscoring the need for larger datasets and suggesting the presence of distinct profiles
within nonfluent aphasia.

Verb access and verb morphology appear relatively preserved, although accompanied by
increased repetitions, likely reflecting fillers or perseverations. This result likely reflects the
structural properties of Georgian verbs, whose rich morphology encodes grammatical and
sentence-level information, allowing them to function as meaningful standalone units.
Moreover, this morphological complexity may protect against omissions, which would often
result in an ill-formed verb, unlike in languages such as English, where omissions can still
yield valid forms. At the same time, patients’ speech is characterized by shorter and
syntactically simpler utterances, which may represent a core feature of agrammatism in
Georgian. This pattern is consistent with findings from other morphologically rich languages
discussed in the introduction.
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This study provides the first quantitative characterization of spontaneous speech in Georgian-
speaking individuals with nonfluent aphasia. Picture sequencing and description tasks proved
sensitive to impairment, capturing both lexical and morphosyntactic deficits. Future work will
expand PWA and control samples to establish normative data, providing an evidence-based
foundation for theoretical interpretation, clinical assessment, and rehabilitation. This is a
particularly critical goal for aphasia research in under-investigated languages (Ali et al.,
2022).
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Figure 1. Group distributions for PWA and controls with individual performance across
spontaneous speech measures.
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Notes. MLU: Mean Length of Utterance; proWFU: proportion of well-formed utterances relative
to the total n. of utterances; proEU: proportion of utterances with clause embedding relative to the
total n. of well-formed utterances; VUR: n. of verbs per utterance ratio; TTR: type-token Ratio;
nN: number of nouns; nV: number of verbs; NVR: noun-to-verb ratio.
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Towards preserving errors: fine-tuning automatic speech recognition for
literal transcription of aphasic speech

Frank Tsiwah | Rutger Luinge
Introduction and aims

Spontaneous speech is a rich source of diagnostic, language processing and language usage
data in aphasia, and yet it remains underused in both clinical practice and research. This is
because it is time consuming to transcribe and analyse. Time and resources are consistently
the primary barriers to connected-speech work (Stark et al., 2021; Bryant et al., 2017), with
estimates ranging from 1.5-3 hours of transcription per 10 minutes of speech (Boles, 1998) to
60 minutes of combined transcription and analysis per minute of conversation (Armstrong et
al., 2007). This constrains sample sizes for studies using spontaneous speech and impedes a
holistic assessment and/or treatment of language impairment in functional communication
context.

Automatic speech recognition (ASR) offers a potential of automating spontaneous speech
transcription. For example, Whisper, a state-of-the-art ASR model achieves near-human
accuracy on healthy speech but was trained solely of neurotypical speech data and is
engineered to "clean up" transcription outputs by auto-correcting all errors. That is, on
aphasic speech, it normalises paraphasias to the nearest real word and has been found to
hallucinate content on disfluent input (Koenecke et al., 2024), and thus, removing the exact
information (speech and language errors) clinicians and researchers need for profiling people
with aphasia (PWA).

A clinically useful ASR system must provide literal transcriptions that preserve errors (e.g.,
lexical and grammatical errors), neologisms, deviant sounds, and partial words — the type of
errors central to diagnosis, aphasia subtype classification, and therapy planning. This study
therefore addresses three questions: (1) Can an end-to-end ASR model be fine-tuned to
transcribe aphasic speech literally? (2) Does it generalise across aphasia subtypes and
different recording settings? (3) How does it compare with Whisper v3 as a general-purpose
baseline? To our knowledge, this is the first ASR study explicitly designed and trained to
enforce literal, error-preserving transcription of aphasic speech.

Method

We used five English language corpora from AphasiaBank (VEURAL, NEURAL 2, UNH,
Wright, Richardson), containing picture descriptions (e.g., cookie theft, broken window, and
cat rescue), narrative (e.g., Cinderella story) and open-ended question tasks from people with
aphasia, with time-aligned transcripts and subtype labels.

Because literal transcription requires closely representing non-words and atypical
pronunciation data in the transcripts, we first converted each word to an IPA-based phonemic
representation using a grapheme to phoneme model. This step allowed us to treat the
transcription problem as predicting phoneme strings rather than orthographic words. The
audio and phoneme sequences were then aligned at the sentence level using forced alignment.

Three pre-trained versions of wav2vec 2.0 (Baevski et al., 2020) ASR-model: base
monolingual (English), multilingual XLSR, and large monolingual (English), were compared.
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Each model was fine-tuned with identical hyperparameters and data. The best-performing
model was then selected and subsequently trained on increasing amounts of data from all five
corpora to examine the effect of training-set size and across-PWA variability. Performance
was evaluated per aphasia subtype (Wernicke, Broca, Anomic, Conduction, Transcortical
Motor) and across clinics (different data repositories on AphasiaBank), using phoneme error
rate (PER) and word error rate (WER). Whisper v3 was evaluated on the same test sets under
default settings.

Results

Wav2vec 2.0 large — English monolingual was the best-performing model, reaching PERs of
0.066 (controls), 0.170 (fluent aphasia), and 0.351 (non-fluent aphasia) on 8 hours of training
data, outperforming the base and XLSR variants on all groups. Note that the numbers are in
probabilities ranging from 0 — 1, where 0 and 1 are equivalent to 0% and100% error rates,
respectively. At the aphasia subtype level, performance varied in systematic and clinically
interpretable ways. For Wernicke’s aphasia, the model achieved a PER of 0.076 and a WER
0f 0.122. For Anomic aphasia, PER was 0.125 and WER 0.212, while Conduction aphasia
showed PER 0.150 and WER 0.255. Transcortical Motor aphasia was in between, with PER
0.105 and WER 0.169. As expected, Broca aphasia was the most challenging: PER was 0.267
and WER 0.373. These results are reported in Figure 1. Error analyses using phoneme level
confusion matrices showed that many remaining errors involved predictable confusions
between acoustically similar sounds, such as stops differing only in voicing (e.g., /0/ <> /0/, /s/
> /7/).

Discussion

This study shows that literal, error preserving automatic transcription of aphasic speech is
feasible with current end to end ASR technology, even when only modest amounts of
carefully curated aphasic data are available. By training wav2vec 2.0 to output phoneme
sequences instead of words, the system captures non words, sound substitutions and partial
words that are usually lost when off the shelf systems “clean up” the signal. In direct
comparison with Whisper v3, the fine-tuned model halves word error rates on aphasic speech
while preserving clinically relevant error patterns, suggesting that aphasia adapted ASR can
add value on top of much larger general-purpose models.

The subtype pattern is also informative. The model’s performance on Wernicke and other
fluent aphasias suggests that the model can follow highly fluent but error rich speech without
“correcting away’’ neologisms and paraphasias, whereas higher error rates for Broca and other
non-fluent profiles likely reflect shorter utterances, more challenging acoustics and greater
inconsistency in the manual reference transcripts. Practically, a phoneme-level transcription
that preserves errors should reduce the cost of human post-editing of spontaneous speech
relative to transcribing from scratch.

There are nonetheless important limitations. The training data are restricted to English and to
a small set of clinics and recording setups, so performance cannot be assumed to generalise to
other languages or dialects. Phoneme level models depend on a fixed symbol inventory and
may not fully capture gradient articulatory deviations or voice quality changes, and all outputs
remain machine generated and require human post-editing. Nevertheless, the present work
points to a practical path forward: with a reasonable amount of aphasic training material and a
phoneme focused design, ASR can produce literal transcriptions that outperform a widely
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used general purpose model while preserving the linguistic information that matters most in
aphasia research and clinical documentation.
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Figure 1. Phoneme error rate (PER, left) and word error rate (WER, right) of the fine-tuned wav2vec 2.0
model for each aphasia subtype (Anomic, Broca, Conduction, Transcortical Motor, Wernicke). The boxplots
show how error rates vary across speakers within each subtype, with lower values indicating more
accurate, more literal transcriptions.
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Hungarian adaptation of the Apraxia of Speech Rating Scale-3.5: A pilot
study of differential diagnosis in post-stroke AOS and aphasia

Vivien Vasari | Lilla Zakarias
Introduction and aims

Post-stroke aphasia and apraxia of speech (AOS) frequently co-occur. Differentiating their
symptoms in cases of comorbidity is often challenging due to overlapping etiological and
neuroanatomical characteristics (Basilakos et al., 2015; Code, 2021). Differentiating AOS
from aphasic phonological production errors, particularly in Broca’s and conduction aphasia,
is especially challenging (Jonkers et al., 2017; Ogar et al., 2005). Currently, no adapted
assessment tool is available in Hungarian clinical practice for assessing the presence and
severity of AOS. The aim of this study was to introduce the Hungarian adaptation of the
Apraxia of Speech Rating Scale—3.5 (Duffy et al., 2023) and to present results from a pilot
study examining how well the scale differentiates post-stroke individuals with and without
AOS.

Methods

A total of 15 participants (6 women, age range: 42-76 years) participated in the pilot study.
Inclusion criteria were: subacute or chronic ischemic or haemorrhagic stroke; aphasia (based
on the Hungarian Aphasia Screening Test [HAST; Zakarids & Lukéacs, 2023]) and/or AOS (as
determined by the clinical judgment of the treating speech-language pathologists); native
Hungarian-speaking adults; and adequate hearing and vision, with or without correction.
Exclusion criteria included dysarthria, comorbid neurological or psychiatric disorders, and
moderate to severe hearing impairment. Participants were assigned to two groups: (1) AOS,
with or without aphasia (AOS only: n = 2; AOS + aphasia: n = 6); and (2) no AOS, with
aphasia only (n = 7). Participants with aphasia were classified as having Broca’s, conduction,
or anomic aphasia.

The original scale consists of 13 rated features, each scored on a 5-point scale (0—4), with
higher scores indicating greater severity. Features are grouped into three subscales: Phonetic,
Prosodic, and Other, and a Total score is derived by summing subscale scores. Ratings are
based on performance during spontaneous speech, repetition, picture description, and reading
tasks. During adaptation, English lexical items were matched to Hungarian equivalents based
on lemma frequency, word class, vowel-consonant structure, and semantic properties.
Sentence adaptation considered syllable count, word count, syntactic complexity, consonant
cluster density. Due to structural differences between the two languages, the Hungarian
stimuli differ from the original English version. Assessments were conducted across two
sessions: the first included aphasia screening (HAST), administration of the Hungarian
ASRS-3.5, and nonverbal oral apraxia assessment using ABA—2 Subtest 3 (Dabul, 2000); the
second included the administration of the Western Aphasia Battery (Osmanné-Sagi, 1991)
when aphasia was present. Audio recordings were obtained during scale administration using
a wireless, dual-channel, noise-reducing microphone (Boya Boyalink 2 Lavalier). The scale
was evaluated by a speech-language pathologist with 7 years of clinical experience. Due to
the small sample size and non-normal distribution of the data, analyses were conducted in
JASP (version 0.96.0) using non-parametric Mann—Whitney U tests to compare groups on
ASRS-3.5 subscale and total scores, while descriptive statistics were used to examine feature
frequencies across groups.
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Results

Comparisons revealed significant group differences in the Phonetic (U = 5.5; p = 0.008) and
Prosodic (U = 10.5; p = 0.046) subscales. A significant difference was also observed in the
Total score (U = 8.5; p = 0.027). No significant difference was found for the Other Features
subscale (U = 19; p = 0.314). Results are presented in Table 1. Descriptive analyses indicated
that phonetic distortions, distorted additions, increased errors with length or complexity,
segmentation across words, slow speech rate, alternating motion rate abnormalities, and
visible or silent groping occurred more frequently in the AOS group, suggesting that these
may represent candidate diagnostically informative markers of AOS in this sample.
Furthermore, all but one participant in the AOS group demonstrated at least five ASRS
features rated above 0, whereas all but one participant in the aphasia-only group demonstrated
four or fewer features.

Discussion

Significant differences between the AOS and no-AOS groups were observed in the Phonetic
and Prosodic subscale scores, as well as in Total score. These findings suggest that the
Hungarian ASRS—-3.5 captures characteristic features of AOS and may help differentiate
individuals with AOS from those with aphasia without AOS. The scale thus may support
identification of AOS in Hungarian research and clinical contexts and aid differential
diagnosis. These findings should be interpreted cautiously given the small pilot sample.
Future studies should examine interrater reliability and validate the scale in larger samples,
enabling investigation of its ability to differentiate AOS from specific aphasia subtypes (e.g.,
Broca’s and conduction aphasia) and to further characterize hallmark diagnostic features.
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Table 1. Group comparisons of ASRS—3.5 subscale and total scores between participants with and without AOS

AOS, with or without aphasia No AOS, aphasia only Statistics
Max M (SD) M (SD) (]
Phonetic features 16 3.13 (1.89) 0.29 (0.49) 5.5
Prosodic features 16 7.00 (5.78) 1.14 (1.22) 10.5
Other features 20 5.25(3.01) 3.57 (1.13) 19.0
Total score 52 15.38 (9.49) 5.00 (1.83) 8.5

Note. AOS = apraxia of speech. *p < 0.05; *"p < 0.01
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Abstract morphosyntactic features versus overt morphophonological cues
in the comprehension of French object relatives in Primary Progressive
Aphasia

Mauro Vigano | Sophie Ferrieux | Lucie Grimont | Marie-Lea Muzerelle | Cécile Rebillard |
Carlo Cecchetto | Marc Teichmann

Introduction and aims. Syntactic deficits are widely documented in aphasia, particularly in
the comprehension of non-canonical sentence structures that require full syntactic parsing to
assign thematic roles. A robust finding is the asymmetry between subject relatives (SR;
‘Show me the magician that chases the cook’) and object relatives (OR; ‘Show me the
magician that the cook chases’), with ORs typically harder to comprehend because the moved
object must be interpreted across an intervening subject. Crucially, this difficulty is reduced
when the head of the relative (‘the magician,’ the logical object) and the embedded subject
(‘the cook’) differ in morphosyntactic features such as number, as in ‘Show me the magician
that the cooks chase’ (Adelt et al., 2017 for German; Terzi & Nanousi, 2018 for Greek;
Vigano et al., 2025 for Italian).

Within syntactic theory, this pattern is accounted for by featural Relativized Minimality
(Rizzi, 2018; also termed Generalized Minimality: Garraffa & Grillo, 2008; Grillo, 2008),
whereby OR difficulty depends on the structural relation between the moved object, its base-
generated position, and the intervening subject, and is modulated by their similarity in
abstract morphosyntactic features that are grammatically active in subject-verb agreement
(Adelt et al., 2017; Vigano et al., 2025). An alternative explanation, grounded in Cue-Based
Retrieval approaches (Engelmann et al., 2019), attributes difficulty to linear interference
during incremental sentence processing and explains facilitation in terms of overt
morphophonological cues (e.g., verb inflection) that guide retrieval even without full syntactic
computation (Terzi & Nanousi, 2018). While the two accounts yield similar predictions, they
crucially differ in positing either abstract, grammatically active features or surface
morphophonological cues as the source of facilitation (cf. Vigano et al., 2026).

This study tests these competing accounts in the comprehension of French relative clauses
across the three variants of PPA.

Methods. French provides an optimal testing ground for dissociating abstract morphosyntax
from overt morphophonology, because the number feature participates in subject-verb
agreement but is not always phonologically realised in verb inflection. For example, singular
and plural forms differ in some verbs (e.g. suivre=‘to chase’, 3P.SG: /syi/ vs. 3P.PL: /syiv/)
but remain identical in others (e.g. pousser=*‘to push’, 3P.SG=3P.PL: /pus/). This property
allows a direct test of whether facilitation arises from abstract feature computation or from
overt phonological cues. We assessed auditory comprehension of SRs and ORs using a
sentence-to-picture matching task in a 2x2x2 design manipulating (i) relative clause type
(subject vs. object), (i1) number features (match vs. mismatch), and (iii) audibility of number
marking (audible vs. non-audible). Participants included individuals with
nonfluent/agrammatic PPA (nfavPPA, n=4), logopenic PPA (IvPPA, n=3), and semantic PPA
(svPPA, n=8), together with matched healthy controls (n=23). Given the small sample size,
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results are treated as preliminary and reported using descriptive statistics alongside Cohen’s 4
effect sizes.

Results. Results revealed a robust SR-OR asymmetry in nfavPPA (SR=94%, OR=57%,
diff=37%, h=0.9, strong effect) and IvPPA participants (SR=93%, OR=29%, diff=64%,
h=1.4, strong effect), with markedly lower accuracy for ORs and almost ceiling performance
for SRs. In contrast, svPPA participants and controls performed at ceiling across conditions
(accuracy >95%). As expected, number mismatch facilitated OR comprehension in nfavPPA
(mismatch=69%, match=46%, diff=23%, 4=0.5) and IvPPA participants (mismatch=39%,
match=19%, dift=20%, #=0.4). No such difference was observed in svPPA participants or
controls (diff<4%), as expected given their ceiling performance. Crucially, phonological
audibility of number marking yielded no meaningful differences across all groups (diff<4%).
The distribution of performance across the three contrasts (SR vs. OR; number match vs.
mismatch in ORs; audibility vs. non-audibility in mismatching ORs) is shown in Figure 1.

Discussion. These findings challenge Cue-Based Retrieval accounts in favour of featural
Relativized/Generalized Minimality, as they show that number dissimilarity facilitates OR
comprehension at an abstract level, independently of its morphophonemic realisation.

They also confirm an increased vulnerability to syntatic intervention configurations in
nfavPPA and IvPPA, in line with the clinical profile of grammatical impairment in these
variants (Teichmann et al., 2012; Patel et al., 2021). Importantly, this pattern does not point to
degraded syntactic representations; rather, it suggests processing limitations that emerge
specifically during the computation of specific configurations, as evidenced by the
modulation of performance by the similarity between the elements involved (cf. Grillo, 2008).

More broadly, the results indicate that grammatical impairments do not affect syntax and
morphology in parallel: while increased syntactic complexity is associated with greater
difficulty, richer morphology and more morphological information can instead facilitate
comprehension. This dissociation aligns with lesion-symptom mapping evidence in post-
stroke aphasia showing distinct neural correlates for primarily morphological versus sentence-
level deficits (Beber et al., 2025).

From a clinical perspective, these findings highlight the importance of assessing
morphosyntactic and morphophonemic factors alongside syntax in aphasia, in order to
disentangle their potentially independent contributions to sentence processing.
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Figure 1. Distribution of performance across groups (controls, svPPA, nfavPPA, IVPPA) as a
function of the experimental factors. The three panels illustrate the key contrasts: SR vs. OR;
number match vs. mismatch in ORs; and audibility vs. non-audibility in mismatching ORs.
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A Usage-based Approach to Assessing Sentence Comprehension
Rinn Wang

Usage-based frameworks propose that linguistic knowledge is constantly shaped by
experience, and that more familiar forms are typically more strongly entrenched and
processed more efficiently. In research on production, this facilitative effect has often been
indexed through frequency or collocation strength, and clinical evidence suggests that
conditions such as aphasia and Alzheimer’s disease can be characterized by increased use of
highly familiar, strongly collocated utterances. By contrast, comprehension research has
rarely examined how frequency-related information shapes processing.

We developed a novel usage-based sentence—picture verification paradigm that examines
comprehension under the joint influence of structural and frequency-related factors. The
paradigm includes two sentence types with distinct assessment aims: idiomatic sentences and
reversible literal sentences. Idioms provide a useful test case of usage-based facilitation in
conventionalised multiword expressions, and reversible literal sentences allow the
examination of structurally driven thematic-role assignment under reduced semantic bias.
Across both sentence types, items were balanced for active and passive voice and constructed
around a shared set of target verbs. Two continuous usage-based predictors were examined
alongside grammatical voice: sentence-level collocation strength, defined as the strength of
association between adjacent word pairs within a sentence, and verb-level passive bias,
defined as the frequency with which a verb occurs in passive constructions. Participants heard
each sentence once and judged whether a presented picture matched its meaning. We report
data from 45 neurotypical adults.

Results show high overall accuracy across sentence types, and we carried out reaction time
(RT) analyses on correct responses only. Results revealed that processing cost was not
explained by a simple facilitative effect of higher frequency or by a uniform disadvantage for
passive constructions. Instead, voice and frequency-related information interacted in ways
that varied across stimulus types. Specifically, higher verb passive bias (b = -0.009, p <.001)
and higher collocation strength (b = -0.006, p = .007) were associated with shorter RTs for
passive idioms, but longer RTs for active idioms. This pattern was not observed in reversible
literal sentences.

These findings show, in a neurotypical baseline, that frequency-related information can
modulate online sentence processing on a continuous scale. As such, this paradigm offers a
promising route for detecting subtle comprehension costs in aphasia or other neurological
conditions that may be missed by conventional domain-specific tests, while also portraying
cognitive deficits more realistically in terms of how they affect everyday communication.

157



Measuring confrontation naming under increased cognitive demands in
young stroke: the Picture Naming Cards Test

Rosemarije P.C. Weterings | Roy P.C. Kessels | Frank-Erik de Leeuw | Iris Wiegand | Mirjam
C. Otters | Vitoria Piai

Introduction and aims

Individuals who suffered a stroke at young-adult age (<50 years, “young stroke” henceforth)
often experience word-finding difficulties in daily conversation, which regularly remain
unsubstantiated by standardized confrontation naming tests. We developed a novel speeded
picture-naming test — the Picture Naming Cards Test — designed to enable more ecologically
valid assessment of naming abilities, approximating everyday conversational challenges. The
test does so by introducing internally imposed time pressure and semantic interference. The
time it takes to complete a picture naming card (i.e., total naming duration) and total accuracy
are quantified. We developed and validated the test materials. Additionally, we investigated
whether the test’s outcomes aligned with subjective word-finding complaints in young-stroke
survivors, and if so, which outcome measure provided the best discriminative power in terms
of sensitivity and specificity between young-stroke and matched controls.

Methods

The Picture Naming Cards Test consists of two cards each containing the same 20 pictures
(Figure 1A). In the baseline card condition, bare pictures are presented. In the interference
card condition, each picture is overlaid with a written distractor word from the same semantic
category (e.g., pear over the picture of a strawberry), increasing lexical competition.
Experiments 1, 2, and 3 were conducted in a population of neurologically healthy adults. In
Experiments 1 and 2, we validated the materials and investigated the effects of speed,
repetition priming, and interference. Experiment 3 provided initial reference data based on a
sample of 109 participants across a wide age range. In Experiment 4, 17 young-stroke
survivors (with or without aphasia) reporting subjective word-finding difficulties and 30
individually matched, neurologically healthy controls completed the Picture Naming Cards
Test.

Results

Across Experiments 1, 2, and 3, participants were significantly slower in the interference card
condition than in the baseline card condition, demonstrating the expected semantic
interference effect. Repetition priming and age-related slowing were also observed, next to
concurrent validity with an established test of speeded picture naming under externally
imposed time pressure. Importantly, total naming duration proved more sensitive than
accuracy in capturing performance differences between the two naming card conditions. In
Experiment 4, young-stroke survivors were disproportionately slower and made more errors
than controls on both group and individual levels, especially in the interference card condition
(Figure 1B). Their decreased performance could not be attributed to a lower general
processing speed or aphasia diagnosis. Finally, total naming duration on the interference
naming card had the best discriminative power between young-stroke and matched controls
(Youden’s index = .97, vs all other outcomes measures < .71), with the highest sensitivity
(100%) and specificity (97%).
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Discussion

Altogether, these findings demonstrate the initial validity of the Picture Naming Cards Test.
By emphasizing speed, the test seems to capture a relevant aspect of word finding in everyday
conversations. The reported reference data will facilitate establishing normative scores. We
developed the Picture Naming Cards Test for Dutch, but we highlight its adaptable framework
as it can be easily modified for use in other languages. Furthermore, we made sure the Picture
Naming Cards Test is easily adaptable and practical for experimental or clinical use, either
presented on a screen or as a straightforward paper-and-pencil task, timed with a stopwatch.
Although technologies are increasingly being utilized in clinical settings, challenges remain at
the implementational level. Finally, this initial demonstration of good discriminative power
between a young-stroke population with subjective word-finding complaints and matched
controls supports the test’s potential value as a brief, focused clinical screener for assessing
mild word-finding difficulties.
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A: Schematic overview of the baseline (left) and interference (right) naming cards from
the Picture Naming Cards Test. All pictures on one card are displayed at once. Words
are translated from Dutch for illustrative purposes. B: Behavioral results on the Picture
Naming Cards Test in Experiment 4: total naming duration in seconds (left panel) and
accuracy scores (right panel) per card and group at group level (left-hand side) and
individual level (right-hand side). Error bars in black indicate the standard error of the
mean. Controls are displayed in purple, young-stroke in orange (light

orange: no aphasia; dark orange: aphasia). BL = the baseline naming card; IF = the
interference naming card.
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Investigating the comprehension of discourse particles via a selection test in
Dutch-speaking persons with aphasia

Imke Wets | Vitéria Piai | Marina B. Ruiter | Lotte Hogeweg | Helen de Hoop
Introduction and aims

Aphasia is an acquired language disorder characterised by linguistic deficits, which cannot
only limit a person’s everyday communication activities but also affect their interactions and
social relationships [1]. Decades of research in aphasia have mostly focused on language use
in isolation by examining words or single sentences. Accordingly, the standard clinical
assessment of persons with aphasia (PWA) includes decontextualized language measures,
such as bare-picture naming (i.e. naming words), even though PWA themselves typically
prefer to improve their ability to communicate in everyday life [1]. In recent years, however,
aphasiology has seen an increase in research into language in context. Analysis of language in
context can be seen as a supplementary form of assessment identifying deficits and/or
compensatory abilities that standard assessments focusing on words and sentences in isolation
might overlook [2]. Moreover, it could contribute towards a better understanding of the
difficulties PWA encounter in communication, which in turn could guide interventions aimed
at improving everyday communication [2]. Interpersonal discourse particles (e.g., ‘actually’,
‘indeed’) are linguistic tools that enable speakers to respond to contextual expectations. In
two recent studies, Wets et al. [3,4] examined the use of six Dutch discourse particles in the
language production of Dutch-speaking PWA and people with primary progressive aphasia
(PPA). While some discourse particles (e.g., ja ‘yeah’) were produced more by PWA
compared to neurotypically healthy speakers (NHS), this was not the case for some other
discourse particles. The authors noted that interpersonal discourse particles (e.g., eigenlijk
‘actually’) occurred infrequently in general. Therefore, given that PWA may have reduced
language processing capacity [5], it remains an open question whether they can make proper
use of discourse particles like eigenlijk ‘actually’, which fulfil interpersonal functions that
may require substantial mental effort [6]. Thus, it is currently unclear from a research or
diagnostic perspective to what extent Dutch-speaking PWA can successfully integrate these
words into a communicative context. Therefore, the aim of this study is to examine the
performance of PWA and NHS in selecting an interpersonal discourse particle that best fits a
given communicative context.

Methods

35 Dutch-speaking PWA and 20 NHS completed a discourse particle selection test,
comprising both interpersonal discourse particles and nouns. Participants were presented with
a simultaneously spoken and written dialogue accompanied by pictograms to overcome
possible reading problems. Participants had to decide which word fitted best in the blank in
the last sentence by choosing from four options. A cumulative link mixed model approach
was used to analyse item scores in order to assess how PWA and NHS perform in selecting
discourse particles. Furthermore, the relation between discourse particle selection scores and
the scores on a standardised working memory task was assessed using a Spearman correlation
analysis.
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Results

PWA performed more poorly in selecting interpersonal discourse particles compared to NHS.
Moreover, better sentence comprehension was related to better discourse particle scores (OR
=1.05, 95% CI [1.02-1.08]) (Figure 1). We also found that better performance on a working
memory task was related to better discourse particle scores in PWA, p =.021.

Discussion

The present study investigated the use of Dutch interpersonal discourse particles in a selection
test designed to shed light on PWA’s ability to process interpersonal discourse particles.
Although the importance of interpersonal discourse particles is well established in the
linguistic field of pragmatics [6], it is currently unclear to what extent PWA can successfully
integrate these words into a communicative context. Our results showed that PWA selected
fewer interpersonal discourse particles correctly, despite understanding the task and the
materials, thus indicating they have deficits in integrating interpersonal discourse particles in
a communicative context. Furthermore, we found that PWA who obtain a lower discourse
particle selection score obtained a lower score on a working memory task as well. This is in
line with theoretical proposals of limited language processing capacity in PWA [7]. Taken
together, these findings show that examining discourse particles can lead to a better
understanding of aphasic discourse and may provide valuable diagnostic insights for
clinicians.
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Figure 1. Predicted probabilities for each item score (i.e., incorrect, correct with disruption, correct)

across SynTest scores, by Word Type (i.e., discourse particle, noun), including 95% confidence

interval bands. SynTest scores: smaller numbers indicate worse performance. Estimates are given on
the probability scale. Confidence intervals are calculated using normal theory, yielding confidence

intervals beyond the bounds [0,1], indicating less certainty around those values.
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A German Test for Thematic and Taxonomic Relations in Awake Brain
Surgery: Standardization and Validation of the GB-WOBA

Manon Winkler | Madeline Philipsen | Roel Jonkers | Thomas Picht | Adria Rofes
Introduction and Aims

Individuals with a brain tumor may experience language impairments after awake brain
surgery, such as deficits in semantic processing (Collée et al., 2022) and comprehension
(Ilmberger et al., 2008). While object naming is the current gold standard in intraoperative
language mapping (Ilmberger et al., 2008), research indicates a behavioral and neural
dissociation between nouns and verbs (Rofes et al., 2024). The possible postoperative deficits,
along with this dissociation between word classes, demonstrate the need for a new test
suitable for awake brain surgeries that includes both word classes and assesses comprehension
and the semantic system in more depth to improve postoperative outcomes. Thematic (e.g.,
dog — leash, singing — dancing) and taxonomic (e.g., dog — bear, cutting — sawing) relations
offer promising insights into the semantic system, as these relations show differences in terms
of accuracy, reaction times (RT), and neural correlates (Mirman et al., 2017).

Building on this, the Groningen-Berlin Word-Picture-Association test (“Groningen-Berlin
Wort-Bild-Assoziationstest”; GB-WOBA), including a noun and a verb task, was developed,
standardized, and is soon to be validated in people with post-stroke aphasia and in individuals
with a brain tumor. A preliminary version of the verb test was administered to eight people
with a brain tumor after surgery. Individual differences in thematic and taxonomic processing
were revealed in this group, whereas no such differences were found in healthy controls. This
suggests that the test can capture important differences in semantic processing and supports
the need to further develop, standardize, and validate it. The main aims of this study are (i) to
standardize and validate the GB-WOBA and (ii) to assess differences in thematic and
taxonomic relations among individuals with a brain tumor.

Methods

The GB-WOBA is designed to assess semantic association and comprehension. Participants
first silently read a word displayed in the middle of the screen (i.e., the prime; e.g., leash or
singing) and then tap one of four pictures that best match the word (i.e., the target; e.g., dog or
dancing). The relation between the prime and the target is either thematic or taxonomic. The
other three pictures are semantically related to the target (e.g., cat or jumping), phonologically
related to the prime (e.g., leaf or sinking), and unrelated to the target and distractors (e.g.,
toaster or sawing).

The study followed a minimal standardization protocol (Rofes et al., 2015). For the
standardization, 51 healthy native German speakers (26 female, 25 male; mean age = 48.63
years, SD = 16.93; mean years of education = 17.05, SD = 3.33) participated and were equally
divided into five age groups (18-29, 3041, 42-53, 54-65, 66+).

The test items were systematically matched on several psycholinguistic variables, including

word frequency, imageability, age of acquisition, number of graphemes and syllables,
Levenshtein distance, and semantic similarity, across thematic and taxonomic conditions.
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Cut-off scores were calculated using SINGLIMS (Crawford & Garthwaite, 2002) by
identifying the lowest score that did not yield a significant result relative to each age group.
Differences in accuracy and RT between thematic and taxonomic relations in nouns and verbs
were calculated using (generalized) linear mixed models.

The validation is soon to start. By the time of the conference, data are expected from 20
individuals with post-stroke aphasia, a preliminary sample of individuals with a brain tumor,
and additional healthy controls. Convergent validity will be assessed by correlating the
performance of individuals with post-stroke aphasia on the GB-WOBA with their
performance on established tests of language comprehension and semantic association.

In individuals with a brain tumor, the GB-WOBA will be administered preoperatively with
transcranial magnetic stimulation (TMS) and intraoperatively with direct electrical
stimulation (DES). Performance patterns and stimulation sites will be compared with standard
object and action naming. Differences between thematic and taxonomic relations will be
analyzed at the group level and with single-case statistics to capture possible individual
variability.

Results

The standardization indicates that age significantly influences accuracy and RT, whereas
years of education do not affect test performance. These findings support considering age
groups. Thematic and taxonomic conditions were matched (p > .050), with only minor
differences observed in the noun condition for semantic similarity (prime — target p =.003,
target — semantic distractor p = .006). The matched version of the test includes 46 noun and
46 verb items with 23 thematic and 23 taxonomic items each. Between thematic and
taxonomic conditions, no significant differences in accuracy (nouns: p =.740, verbs: p =
.113) and RT (nouns: p =.377, verbs: p = .742) were found in healthy participants during
standardization.

Discussion

The GB-WOBA is a novel semantic association test in German that may complement existing
language tasks and improve current assessment procedures during awake surgery and
postoperative outcomes. It extends beyond standard naming by including different word
classes and types of semantic relations, potentially allowing deeper insights into behavioral
and neuroanatomical differences of thematic and taxonomic relations.

The non-significant differences in thematic and taxonomic relations among healthy
participants during standardization may be ascribed to the matching of thematic and
taxonomic conditions across seven psycholinguistic variables. The ongoing validation will
determine the sensitivity of the GB-WOBA to individual differences in thematic and
taxonomic processing among two neurological populations. We predict that validation
analyses in individuals with post-stroke aphasia will show correlations between the GB-
WOBA and established comprehension and semantic association tests. Furthermore,
individuals with a brain tumor will perform worse than healthy controls on the GB-WOBA.
Differences between thematic and taxonomic relations may be more evident at the individual
level (i.e., single-case statistics) than at the group level. Pilot data of a preliminary version of
the test suggest that some individuals with a brain tumor demonstrate selective impairments in
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thematic or taxonomic relations, or in both. Therefore, the GB-WOBA may be appropriate for
improving postoperative outcomes.

References

Collée, E., Vincent, A., Dirven, C., & Satoer, D. (2022). Speech and Language Errors during
Awake Brain Surgery and Postoperative Language Outcome in Glioma Patients: A
Systematic Review. Cancers, 14(21), Article 21. https://doi.org/10.3390/cancers 14215466
Crawford, J. R., & Garthwaite, P. H. (2002). Investigation of the single case in
neuropsychology: Confidence limits on the abnormality of test scores and test score
differences. Neuropsychologia, 40(8), 1196—1208. https://doi.org/10.1016/S0028-
3932(01)00224-X

[lmberger, J., Ruge, M., Kreth, F.-W., Briegel, J., Reulen, H.-J., & Tonn, J.-C. (2008).
Intraoperative mapping of language functions: A longitudinal neurolinguistic analysis:
Clinical article. Journal of Neurosurgery, 109(4), 583-592.
https://doi.org/10.3171/JNS/2008/109/10/0583

Mirman, D., Landrigan, J.-F., & Britt, A. E. (2017). Taxonomic and thematic semantic
systems. Psychological Bulletin, 143(5), 499-520. https://doi.org/10.1037/bul0000092
Rofes, A., D’Agata, F., Guerrini, F., & Spena, G. (2024). Speech and lexico-semantic errors
during direct cortical stimulation mapping of the language-dominant hemisphere: Effects of
object and action naming. Journal of Neurosurgery, 140(6), 1641-1659.
https://doi.org/10.3171/2023.10.JNS231493

Rofes, A., de Aguiar, V., & Miceli, G. (2015). A minimal standardization setting for language
mapping tests: An Italian example. Neurological Sciences, 36(7), 1113—1119.
https://doi.org/10.1007/s10072-015-2192-3

165



A usage-based approach to language in Alzheimer's disease: the effect of
multiword-frequency variables on patterns of impairment

Vitor Zimmerer | Natasha Adamczyk | Dicky Lim | Chui Thing Kiew | Rinn Wang | Fiona Yang
| Sebastian Bello Lepe | Rosemary A. Varley

Background

Decline in language capacity is a core feature of Alzheimer’s disease (AD). Identification of
language change in dementia serves the design of clinical tools for detection and tracking and
helps test linguistic theory (Kavé & Goral, 2018).

Many language studies carried out on dementia are informed by generativist “word and rules”
approaches, which focus on properties of words and formal grammatical structure. Usage-
based approaches on the other hand consider more strongly the effects of linguistic experience
on language organisation, and challenge the distinction between lexicon and grammar. For
instance, previous work found speakers with amnestic AD (Zimmerer et al., 2016) and other
dementias (Zimmerer et al., 2020) produced stronger word collocations (specific
combinations of words that appear together often) than controls, suggesting that strong
collocations are affected less by impairment and may be processed as holistic language
formulas (Bridges & Van Lancker Sidtis, 2013). Such approaches can capture additional
dimensions of language production which respond to cognitive change.

In the current study, we compared usage variables in AD with more conventional
measurements of grammatical complexity, to determine the contribution of each approach,
and investigated the effect of collocation strength on speech pauses as a measure of online
cognitive effort.

Methods

We investigated "Cookie Theft" picture descriptions of 18 people with a diagnosis of AD
(mean age = 74.7; mean MoCA score = 13.7) and 21 healthy controls (mean age = 67.7; mean
MoCA score = 28). All participants were English speakers. We used computerized methods to
determine word frequency of each word, and collocation strength of each word combination
(bigrams), using large-scale English corpora as reference. We also applied the Northwestern
Narrative Language Analysis (Thompson, 2013) to determine grammatical complexity of
samples. For pause duration, we measured the duration of silence or fillers (e.g. um)
preceding each individual word.

Results

Higher MoCA scores (better cognitive capacity) were associated with lower average content
word frequency, t(37) =-2.51, p=.017 and lower average bigram collocation strength, t(37)
=-3.573, p =.001, indicating less reliance on frequent (or formulaic) language forms. When
collocation strength was entered into models, adding grammatical complexity did not improve
model fit.

A hurdle model built around lexical frequency found it had a significant effect (p <.001), full

model R2 = .015. A hurdle model based on collocation strength found it had a significant
effect (p <.001), full model R2 =.037. Pauses were longer before less common words and
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within weaker collocations; however, collocation strength served as a better predictor of
pauses.

Conclusions

Findings show that language processing efficiency is dependent on patterns of word co-
occurrence. Collocation strength of word combinations can serve as an important predictor of
language impairment in AD, and may be more sensitive to disorder than grammatical
complexity. It also serves as a predictor for pause duration as an indicator of cognitive effort
during production. The work supports the value of experience-based measures for
characterising and tracking language impairment.
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Symposium 1

Living well with aphasia: research and topics priorities identified by stroke
survivors and aphasia associations

Introduction: Cocreation of Aphasia Topics Priorities.

Jean Marie Annoni %2

1Department of Neurosciences, University of Fribourg, Chemin du Musée 8, 1700 Fribourg,
Switzerland; jean-marie.annoni@unifr.ch, *Aphasia International Association (AIA) Maison
Des Associations Internationales Rue Washington 40 1050 Bruxelles Belgique Start - Aphasie
International

Aphasia is a condition that makes it challenging for someone to speak, understand, read, or
write, most often after a stroke. But the impact goes far beyond the language impairment.
People with aphasia (PWA) often struggle with loneliness, emotional difficulties, and being
misunderstood by their close environment. The aim of this symposium is to coin the
priorities suggessed by PWA in life, research, and care.
In the introduction we will present an international study promoted by AIA® and LIHA? with
nearly 100 people living with long-term aphasia and health professionals from 15 countries
explored what really matters to them.
The study took three steps: first, online meetings gathered ideas; then, small group sessions
in each country discussed and ranked them; finally, everyone voted across countries to
choose the top priorities. To ensure everyone took part, the team used aphasia-friendly
materials, live and written translations, and simple communication tools. Despite challenges
of working across different languages, participation was high, with most people staying
involved throughout.
In the end, four key priorities were chosen:

(1) Raising awareness - so families, friends, and society understand aphasia better.

(2) Emotional challenges - such as changes in relationships and loss of closeness.

(3) Rebuilding confidence - after the life-changing effects of aphasia.

(4) Improving therapy - especially how hospitals and services support treatment
This study shows that with the right support, people with aphasia can speak up about what
matters the most. Their voices highlight not just medical needs but the full picture of living
with aphasia, guiding future care, research, and policies worldwide (see Figure 1). The paper
is in minor revisions for publication.
To illustrate and develop this observation, three PWA will present different aspects of their
implication in aphasia expertise, research, and dissemination of informations, and possible
collaboration with scientists.

1 Association Internationale Aphasia (AIA) are a non-profit international organisation for persons with an
acquired communication and language disorder caused by brain damage and their families and caregivers.
2 Liga Hispanoamericana de Afasia, created by Prof Silvia Rubio from Argentina in 20219
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Presentation 1 : Aphasique et heureuse (Aphasic and happy)

Margot Turcat?

! Margot Turcat, Bordeaux, GARB (Groupe des Aphasiques de la Région de Bordeaux),
enseignante, autrice de Mon Petit AVC et Ca Me prend la téte ! (Editions Larousse), patiente
experte, patiente formatrice et créatrice du compte Instagram « @mon.petit.avc »
mon.petit.avc@gmail.com

My talk will focus on the idea of being 'aphasic and happy'. It will be presented partly in English and
partly in French with translation.

I am now 40 years old, a mother to an eight-year-old boy, a qualified art teacher and an author.
However, almost eight years ago, my very orderly and structured life was shattered when | had a
stroke. After an initial disastrous response, events unfolded rapidly, and unsurprisingly, | discovered
what | had suspected from the outset: | was having an ischaemic stroke.

| came to terms with this very quickly and realised that | was entering the world of disability. In order
to explain this to my son, who was just 14 months old at the time, | decided to tell him my story.
Unable to write properly, | turned to the pencils available at the rehabilitation centre and began to
draw my experiences for him. At the same time, | created an Instagram account, @mon.petit.avc, to
keep my family, friends and colleagues updated on my new daily life.

Spotted by Larousse Publishing at the end of 2020, this collaboration resulted in two comic books:
Mon Petit AVC, released in 2021, and Ca me prend la téte! in 2025. These books are now featured in
numerous health training bibliographies, candidly recounting the daily life of someone who suffered
a stroke at a young age. The first book recounts the 'hard' part, from the day of the stroke to leaving
the rehabilitation centre six months later. The second tackles the issue of daily life when you return
home and everything has changed. Everything then needs to be rebuilt: personal life, family life,
social life and professional life. The books are written in a realistic tone and feature wonderful
human encounters, as well as good times and more delicate situations.

My aim is to raise awareness of this condition and help as many victims as possible express their
experiences.

Original French : Ma présentation portera sur étre « aphasique et heureuse ».

J’ai aujourd’hui 40 ans, je suis maman d’un petit garcon de 8 ans, professeur certifiée d’arts
plastiques et autrice mais il y a bientét 8 ans, ma vie trés rangée et cadrée a volé en éclats quand
I’AVC a décidé de s’inviter dans mon quotidien... Apres une prise en charge catastrophique, tout
s’enchaine et je découvre sans surprise ce que je soupgonnais depuis le début, j’étais entrain d’avoir
un AVC ischémique.

Jencaisse tres vite la nouvelle et comprends que désormais, je tombe dans le monde du handicap.
Afin d’expliquer tout cela a mon fils qui était alors un bébé de 14 mois, je décide de lui raconter mon
histoire. Incapable d’écrire correctement, je me tourne alors vers les crayons que j’ai a disposition en
centre de rééducation et je commence a lui dessiner mon vécu. En paralléle, je décide de poster sur
cela sur un compte Instagram créé pour I'occasion @mon.petit.avc qui était initialement a
destination de ma famille, mes amis et mes collégues afin de les informer de mon nouveau quotidien.
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Repérée a la fin de I'année 2020, par les éditions Larousse, deux BD sont nées de cette collaboration :
Mon Petit AVC, sorti en 2021 et Ca me prend la téte ! En 2025. Ces deux livres sont aujourd’hui
référencés dans de nombreuses bibliographies de formations en santé car ils T
racontent sans fard le quotidien d’une personne atteinte par un AVC dans son jeune oA "ETETE'
dge. Le ler ouvrage raconte le « dur », du jour J a la sortie du centre de rééducation, A '
six mois plus tard. Le second aborde la question de la vie quotidienne quand on R
rentre chez soi et que rien n’est plus pareil. Tout est alors a reconstruire : vie
personnelle, familiale, amicale et professionnelle. Le tout dans un ton réaliste avec
de tres belles rencontres humaines, de bons moments mais aussi des situations plus
délicates.

PREND
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L AR

Mon but est de vulgariser cette pathologie et d’aider un maximum de victimes afin qu’ils puissent
poser des mots sur leurs maux.

Presentation 2: Contributing to Research Through Lived Experience
Author Alexia Kountouri 1

! President AIA, Aphasia International Association (AIA) Maison Des Associations
Internationales Rue Washington 40 1050 Bruxelles Belgique; Stroke Ambassador, Cyprus
Stroke Association, Limassol, Cyprus; kountourialexial9@gmail.com

Introduction: Alexia experienced a stroke in 2015 that affected the right side of her body.
Like many survivors, she faced significant physical, emotional, and social challenges. Rather
than allowing these obstacles to silence her, she chose to transform her lived experience
into a meaningful contribution to research.

For Alexia, having a stroke initially felt like losing her voice. Participating in research gave
that voice back. Through her involvement, she brought researchers the true value of stroke
survivors’ experiences and perspectives.

Why She Became Involved in Research: Alexia chose to engage in research because she wanted her
experience to matter. She believed that research should also reflect the real-life challenges faced by
stroke survivors and that those who live with these realities should have a role in shaping research
guestions and outcomes. Her motivation was to ensure that the voices of stroke survivors—including
those living with aphasia—are heard and represented.

Overcoming Challenges: One of the main difficulties Alexia faced was communication. Aphasia
created barriers that sometimes made it harder to process information or express her thoughts
clearly. Despite these challenges, she remained determined to contribute.

At the beginning, she had concerns about whether her aphasia would prevent her from
contributing effectively. She wondered if others would understand her and whether her
input would truly matter. Nevertheless, she chose to move forward and take a leap of faith.
Shaping the Research Process: As a research partner, Alexia actively collaborated with researchers to
refine the study’s research questions. Her input helped ensure that these questions were
understandable and accessible to stroke survivors, including those living with aphasia. She also
provided insights that made the research more inclusive and better represented the realities faced
by survivors.

Learning about research methodology required time and effort, as she became more familiar
with the research process, her confidence grew, and she was able to contribute more
actively to discussions and decisions.
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Working Through Communication Barriers: Because of aphasia, Alexia sometimes needed
extra time to process information and express her thoughts. She learned to ask for support
when necessary, and the willingness of the team to accommodate these needs made a
significant difference.

Making an Impact: Alexia’s contributions helped ensure that the research remained grounded in the

real experiences of stroke survivors. Her perspective helped researchers ‘?
H H H 2 24 Come and join
better understand the practical and emotional challenges that survivors B i
. . 1 b
face in everyday life. /‘ycﬁfrg wilh aphasta

Although her stroke changed many aspects of her life, it did not
take away her strength or determination. She continues to fight,
grow, and redefine what is possible.

Advice for Other Research Partners: Based on her experience, Alexia encourages other patient
partners to advocate for themselves during the research process. She believes it is important to
speak up when support is needed—for example by asking for breaks, requesting additional time, or
asking for clarification. Being honest about personal challenges helps create a more inclusive and
supportive research environment.

Presentation 3: “How | turned my disability into my purpose. My
experience in improving aphasia awareness.”

Hanka Mayhew 1
1Say Aphasia and AIA ambassador, UK (I have aphasia), 9 Gatton Park Lane, Brighton, Bn1

5BQ; and AIA T: +44 7977 321141 https://www.sayaphasia.org

Hanka Mayhew lived in Spain for 11 years with her husband and three children, speaking five
languages and working as an English teacher and translator until a massive brain bleed left
her with aphasia and unable to speak. After three months in a hospital in Spain and three
more months in England, she spent a year in a wheelchair relearning how to live. Hanka
Mayhew faced severe consequences after her stroke eleven years ago. As a teacher of
English for foreign students and a translator, she struggled immensely with speech,
comprehension, and writing difficulties. Her principle was to stay engaged in activities that
distracted her from the effects of the illness. Initially, horticulture played a crucial role in her
recovery. Through regular physical exercise, psychological and speech therapy and
participation in aphasia support groups she made steady progress. Today her speech is
nearly flawless, she travels and she is independent in daily life. The loss of her husband three
years ago was another devastating blow. She explains that English and German are easiest,
Spanish is slowly returning with little practice, and she can understand some French and
Russian but cannot speak them; she retained reading ability but reads more slowly. In

February 2024, she joined the Aphasia International Association and ON THE TIP OF
MY TONGUE

became a Say Aphasia ambassador, traveling to assemblies, meetings and
conferences across Europe and giving talks alone or with clinicians/
laypersons support to raise awareness and build an international aphasia
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community. Say Aphasia (in England) and AIA ambassador she travels around Europe to
raise awareness of aphasia. Her first presentation was at European Life After Stroke Forum
in Prague on 10th and 11th March last year. She practiced her talk 30 times or more before
the conference but could convince the participants of the importance to develop awareness
of aphasia in the community. Her children say “Mummy, you are still a teacher but not in
English, but in Raising Awareness of Aphasia.”
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Fig 1 : Visual lay summary of the study presented in introduction
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Introduction

Discourse is widely recognized as one of the most ecologically valid windows into
communication, but discourse assessment is still too often constraint by legacy task choices,
labor-intensive manual analysis, and metrics whose clinical meaning is not always clear. At the
same time, computational approaches are advancing rapidly, creating new opportunities to
analyze language at scale, but also new challenges regarding interpretability, task validity, and
clinical usefulness.

This symposium argues that the field is at a pivotal moment. To move aphasia assessment
forward, we need approaches that are simultaneously ecologically grounded, computationally
rigorous, and clinically interpretable. The three talks in this symposium address that need from
complementary perspectives. The first reframes discourse not as a single elicitation product,
but as the outcome of a broader discourse ecosystem shaped by speaker abilities, partner
behavior, genre, goals, and context. The second asks what computational metrics should mean
if they are to become clinically actionable, proposing information-theoretic indices that quantify
predictive dysregulation and communicative strain rather than simply tallying linguistic errors.
The third provides an empirical demonstration that clinically meaningful macrolinguistic
features, including main concepts, coherence, sequencing, and semantic distance from the
narrative core, can be extracted automatically and used to distinguish aphasia from healthy
aging and related clinical populations.

Together, these talks chart an exciting path for the next generation of aphasia assessment.
Rather than treating communication as a collection of isolated tasks or error counts, they point
toward a more powerful framework that is ecologically grounded, computationally
interpretable, and clinically meaningful. In doing so, this symposium highlights not just new
methods, but a broader shift in the field: toward assessment approaches that can capture
communication as it is truly lived, experienced, and supported in aphasia.
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Brave New World: Discourse Ecosystems and a Better Science of Discourse Assessment
Brielle C. Stark, Indiana University Bloomington !
Abstract (Max 500 words)

Discourse is the outcome that most closely reflects everyday communication in aphasia and
primary progressive aphasia (PPA)—yet discourse assessment is still too often treated as a
“task” rather than a complex, context-sensitive phenomenon. This talk argues for a big-picture
reframing: we should stop treating discourse samples as interchangeable elicitation products
and instead view them as outputs of discourse ecosystems—systems in which speaker
abilities, partner behaviors, genre demands, goals, and environmental supports jointly shape
what communication looks like. In both acquired aphasia and PPA, variability across tasks
and settings is not simply measurement noise; it is a signature feature of discourse. Our
science will progress fastest when assessment practices are designed to model that
adaptiveness, rather than unintentionally suppress it through defaults, legacy methods, or one-
size-fits-all metrics.

Building from the field’s classic discourse tasks (e.g., picture descriptions, story retells,
procedural monologues), I will highlight why these paradigms have been so productive—
offering feasibility, comparability, and scalable sampling—while also naming their
limitations: task choices can quietly define constructs, genre constraints can reshape linguistic
organization, and familiar metrics can be treated as portable even when their meaning is task-
dependent. The result is a recurring disconnect between what we measure in discourse and
what we often intend discourse to represent: functional communication across contexts and
meaningful change over time. Rather than abandoning foundational tasks, this presentation
proposes using them as anchors within a broader, more explicit ecosystem approach—one that
links task design, measurement, and interpretation to purpose.

To make this shift actionable, I will offer nine key talking points that together define a near-
term roadmap for improving the “science of discourse science’:

1. Define the Purpose: state what the task is meant to measure and why—avoid
defaulting to familiar elicitation without rationale.

2. Match Task to Population: select/design tasks that fit the communication profiles
and trajectories of the target group (e.g., post-stroke aphasia vs PPA).

3. Use Meaningful Metrics: choose outcomes that are sensitive, decision-relevant, and
supported by the task’s structure; metrics only matter if the task can sustain them.

4. Ensure Psychometric Quality: evaluate reliability, validity, and responsiveness to
build trust and enable clinical-trial readiness.

5. Support Replication and Sharing: document instructions, scoring, and procedures;
share materials to enable cumulative, multi-site progress.

6. Use Technology Thoughtfully: automation can accelerate analysis but cannot rescue
weak task design; technology-focused advances (e.g., OpenBrainAl) are addressed
elsewhere in the symposium.
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7. Choose the Right Genre: select genres (narrative, procedural, conversation) based on
goals because each foregrounds different abilities.
8. Engage End Users Early: partner with clinicians and people with lived experience so
tasks are meaningful, usable, and ecologically grounded.
9. Be Transparent About Limitations: specify what tasks and metrics can—and
cannot—conclude to strengthen interpretation and field credibility.

Together, these points position discourse assessment not as a single method, but as an
ecosystem-informed enterprise—one that can better align discourse science with real

communication in aphasia and PPA. [Figure 1]

References
Author, X. Y. (2012). Title of paper. Title of Journal, 1, 1-2.

Figure or Table (optional, max 3)

From Tradition to Innovation: The Future of Neurogenic Discourse Assessment

Foundations: The Canonical Era Frontiers: Adaptive Discourse Ecosystems
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Figure 1: Infographic of how author BC Stark envisions moving toward discourse ecosystem
science, developed by partnering with NotebookLM Al.
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Beyond Speech Errors: Quantifying the Communicative Channel in Aphasia

Haris Themistocleou, University of Oslo

Abstract (Max 500 words)

Computational Language Assessment (CLA) holds immense promise for automating aphasia
diagnosis, tracking disease progression, and estimating treatment efficacy. However, a
fundamental methodological hurdle remains: the interpretability problem. Currently, a plethora
of computational measures is being employed to explain the neurocognitive foundations of
language impairment. This talk argues that to make CLA clinically actionable, we must move
beyond merely cataloging linguistic errors or comparing surface-level deviations against
normative populations. Instead, we must employ reconceptualize aphasic language output as
the behavioral signature of a disrupted neurocognitive closed-loop system.

We advance the idea that the brain operates by constantly generating internal predictions and
testing them via closed-loop feedback control—an “inside-out” approach'. In aphasia, this
predictive mechanism breaks down; the inability to generate stable, redundant internal models
collapses the forward-looking pre-calculation necessary for fluent production. This intrinsic
breakdown of the language-specific sensorimotor architecture—largely independent of general
cognitive ability> —requires new tools for measurement. To quantify this internal predictive
dysregulation via external output (“outside-in”), we propose the use of Large Language Model
(LLM)-derived information-theoretic metrics. These metrics offer an interpretable window into
the functional equilibrium of human communication.

Healthy speakers naturally balance the Principle of Least Effort with linguistic redundancy,
providing predictive cues that narrow the cognitive search space (lowering Entropy) for the
listener. Conversely, non-fluent aphasia is characterized by maladaptive morphosyntactic
“over-economization.” By omitting highly probable grammatical markers, patients strip away
essential redundancy. This forces the listener's predictive system into a state of chronic high
Surprisal, maximizing communicative strain. The Surprisal-Entropy Ratio specifically
formalizes this equilibrium, capturing pathological spikes in unexpected linguistic units exactly
where the functional pressure for redundancy is highest.

To demonstrate the approach, in the talk we provide examples from information-theoretic
metrics, showing that they correlate strongly with the Aphasia Quotient, and validate their
clinical utility. Ultimately, these indices solve the interpretability problem by modeling the
interpersonal reality of the communicative exchange. In Shannon (1948)’s terminology?, the
loss of redundant morphosyntactic cues acts as “internal noise,” severely reducing the Channel
Capacity of the interaction. Information-theoretic metrics are not just passive quantifications of
a patient's speech; they are direct, objective measures balancing performance and
communicative bandwidth. To make this computational shift actionable, I will offer four key
principles that define a near-term roadmap for implementing information-theoretic metrics in
aphasia assessment:
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1. Transition from tallying static linguistic errors to measuring dynamic predictive
dysregulation and the actual communicative strain placed on the listener.

2. Utilize the S/E Ratio to isolate pathological unpredictability, evaluating a patient's errors
strictly within the mathematical constraints of their surrounding narrative context.

3. Document LLM architectures, tokenization methods, and probability extraction
pipelines to guarantee metric reproducibility and trust across multi-site clinical trials.

4. Align automated metrics with the clinically informed task designs (as discussed
elsewhere in this symposium) to ensure CLA enhances, rather than replaces, the
clinician’s expert perspective.

Together, these points position Computational Language Assessment not merely as an
automated scoring mechanism, but as a theoretically grounded, ecologically valid paradigm for
understanding the predictive brain in aphasia.

References

'Buzséki, G. (2019). The brain from inside out. Oxford University Press.

*Hickok, G. (2025). Wired for Words. The neural architecture of language. MIT Press.

3Shannon, C. E. (1948). A Mathematical Theory of Communication. Bell System Technical
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Automated Macrolinguistic Discourse Analysis for Transdiagnostic Detection of
Language Impairment
Maria Varkanitsa', Seung Hee Lee!, Sharon Wang!, Swathi Kiran'

'Boston University Center for Brain Recovery

Abstract (Max 500 words)

As the field moves toward more naturalistic language assessment, discourse has emerged as
one of the most informative windows into real-world communication. Yet much of what matters
clinically in discourse is still difficult to measure at scale. In particular, macrolinguistic abilities
such as conveying the central message, maintaining coherence, and preserving narrative
structure are often disrupted across neurological populations, but they remain far less accessible
to large-scale analysis than microlinguistic features because they typically rely on labor-
intensive manual coding. In this study, we developed an automated natural language processing
pipeline to extract macrolinguistic discourse features from narrative speech and evaluated their
utility for distinguishing healthy controls (HC), people with dementia (PWD), and people with
aphasia (PWA).

We analyzed Cinderella story retellings from two publicly available English-language
discourse corpora, AphasiaBank' and DementiaBank?, including HC (n=113), PWA (n=102),
and PWD (n=94). Audio recordings were automatically transcribed using Amazon Transcribe
and segmented into utterances based on terminators and conjunctions. We then generated
semantic embeddings for participant utterances and for a reference inventory of Cinderella main
concepts® using the all-mpnet-base-v2 Sentence-Transformers model*. Main concept
embeddings were averaged to derive a centroid representing the semantic core of the narrative;
utterances falling within one standard deviation of this centroid were classified as main
concepts and matched to the closest target concept. Building on this framework, we extracted
23 automated macrolinguistic features indexing distance to centroid, main concept production,
coherence, and sequencing. We then evaluated the diagnostic utility of these features using
three-way multinomial logistic regression across HC, PWA, and PWD, together with one-vs-
one pairwise classifications, and identified the most discriminative features based on model
coefficients.

Relative to human-determined labels, the automated system achieved strong accuracy (84%) in
identifying main concept utterances, supporting the validity of the automated MCA pipeline.
Using a reduced set of 10 features after removing highly correlated variables (Jr| > .8), logistic
regression achieved a macro-averaged ROC AUC of 0.725 for the three-way classification.
Pairwise performance was strongest for PWA versus HC (mean AUC = 0.938), more moderate
for PWD versus HC (mean AUC = 0.661), and poor for PWD versus PWA (mean AUC =
0.575). In the three-way model, HC were classified most accurately, followed by PWA and then
PWD, with PWD misclassified roughly equally as HC and PWA, suggesting that dementia
occupies an intermediate position in macrolinguistic performance relative to the other groups.
Distance to centroid increased progressively from HC to PWD to PWA, indicating decreasing
semantic alignment to the narrative core and reduced narrative informativeness across groups.
Across models, distance to centroid emerged as the strongest predictor, suggesting that greater
semantic deviation from the narrative core is a consistent and interpretable marker of discourse-
level impairment.
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Fully automated macrolinguistic discourse analysis is feasible and clinically informative. The
automated pipeline captured meaningful group differences and showed particularly strong
utility for distinguishing aphasia from healthy language performance, while also highlighting
discourse features that vary across clinical populations. These findings support automated
discourse analysis as a scalable and ecologically valid approach to language assessment.
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Figure 2. ROC curves (top) and corresponding feature importance plots (bottom) for pairwise
logistic regression models classifying aphasia vs dementia (A/D), control vs aphasia (B/E), and
control vs dementia (C/F) using automated macrolinguistic discourse features.
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