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ABSTRACT ARTICLE HISTORY
Background: Functional vocabulary selection is a key component Received 30 December 2025
of post-stroke language rehabilitation, yet limited evidence exists Accepted 8 June 2026
regarding which words are perceived as most meaningful by peo- KEYWORDS

ple with aphasia themselves. This study examined which vocabu- Aphasia; functional
lary items are prioritised by individuals with aphasia or their communication; language
relatives, as well as by chronic aphasia patients enrolled in the therapy; patient preferences;
DULCINEA clinical trial. stroke rehabilitation
Methods and Procedures: This cross-sectional observational study

comprised two phases. In Phase 1, 15 individuals previously

affected by aphasia and their relatives completed an online survey

designed to identify everyday words and short phrases considered

essential for functional communication. After refinement and cate-

gorisation, a base list of 183 items was generated. In Phase 2, 20

participants with chronic post-stroke aphasia selected, with support

from relatives and speech and language therapists, the words they

wished totrain during the DULCINEA intervention. A total of 891

trained words were analysed. The analyses were conducted at two

levels and on an exploratory basis. At the word level, generalized

linear mixed models (GLMMs) with a negative binomial distribution

were used to examine differences across semantic categories and

selected subgroups (sex, age, and depressive symptoms). At the

participant level, individual proportional distributions were com-

pared between subgroups using Mann — Whitney U tests with false

discovery rate (FDR) correction.

Results: Conversation was the most frequently selected category in

both the baseline list and the training items, followed by Series,

Foods and Drinks, Emotional and Physical States, and Verbs.

Descriptive variations were observed in certain categories accord-

ing to sex and, to a lesser extent, age. No differences were observed

according to the status of depressive symptoms. However, these
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subgroup differences were not statistically significant after correc-
tion for multiple comparisons and were associated with small effect
sizes.

Conclusions: Individuals with aphasia prioritise highly functional
vocabulary relevant to everyday communication, particularly con-
versational terms. While exploratory variations were observed
across subgroups, these findings should be interpreted with cau-
tion given their lack of statistical significance, the small sample size,
and the exploratory nature of the analyses. Larger studies are
needed to confirm these preliminary observations and to further
inform patient-centered vocabulary selection approaches in apha-
sia rehabilitation.

Introduction

Stroke is one of the leading causes of disability worldwide, with a substantial and
increasing global burden (Feigin et al., 2024). Communication plays a fundamental role
in human interaction and has been identified as a key predictor of social reintegration
after stroke (Beukelman et al., 2015; Gialanella et al., 2011; Wallace et al., 2017). It is
estimated that around 4.5 million stroke survivors develop aphasia each year world-
wide (RELEASE Collaborators, 2022) and approximately 15-42% experience some
degree of language affecting production, comprehension, reading and writing
(Flowers et al., 2016). Moreover, a considerable proportion of these individuals develop
chronic aphasia, often requiring long-term rehabilitation and support (Brady et al.,
2025; Gialanella et al., 2011).

Given its substantial impact on quality of life, addressing communication difficulties is
a central objective in post-stroke rehabilitation (Brady et al., 2016; Bullier et al., 2020;
Hebert et al., 2016; Pollock et al., 2014; Winstein et al., 2016).

Over the years, aphasia experts have become increasingly aware that current standard
treatment approaches alone are insufficient to overcome language-related challenges,
leading to questions about whether controlled tasks reliably represent or reflect the
language processes or communication demands present in real-life situations (Barnes &
Bloch, 2019; Carragher et al., 2012; Herbert et al,, 2008; Hersh et al., 2012; Kagan et al.,
2008). In practice, people with aphasia experience not only linguistic deficits but also
disruptions in everyday communication that affect participation and social interaction.
They must relearn how to exchange information, express ideas and feelings, and re-
establish connections with listeners across multiple real-life contexts (Hammond et al.,
2025). Consequently, communication should be understood not merely as a set of
isolated linguistic abilities, but as a situated and interactive process.

In this context, the concept of functional communication has gained increasing rele-
vance, understood as a contextualized, multimodal, and interactive process that occurs
within a specific context, involves face-to-face interaction, uses multiple modalities, and is
dynamically constructed during interaction (Doedens & Meteyard, 2022; Hammond et al.,
2025; Wallace et al.,, 2017). Functional communication is therefore defined as the effective
use of language to achieve meaningful goals in everyday life, such as expressing needs,
participating in social interactions, or managing daily activities.
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Consequently, aphasia treatment has evolved toward a more holistic perspective, in
which approaches emphasise the importance of including functional and personally
meaningful goals in therapy (Brady et al., 2025; Doedens & Meteyard, 2022; Palmer
et al, 2017; Wallace et al., 2023; Worrall et al., 2011), aim to maximise patients’ quality
of life outcomes (Bullier et al., 2020; Kagan et al., 2008), and promote comprehensive
rehabilitation addressing the different components of the ICF framework (medical-
physical, social, and emotional) (Rose et al., 2013; Simmons-Mackie & Kagan, 2007;
Wallace et al., 2017).

Within this framework of the International Classification of Functioning, Disability
and Health (ICF) (Wallace et al., 2017; World Health Organization [WHO], 2001), com-
munication difficulties resulting from language disorders such as aphasia are concep-
tualised in terms of activity limitations and participation restrictions, highlighting the
barriers individuals face in maintaining meaningful communication. In line with this,
approaches such as the Life Participation Approach to Aphasia (LPAA) emphasise the
importance of orienting intervention toward personally meaningful goals, prioritising
language use in real contexts and active patient involvement in the therapeutic
process (Armour et al., 2019; Chapey et al,, 2000). Together, these frameworks high-
light that effective communication extends beyond linguistic accuracy to include
successful participation in social interaction, functional language use in real contexts,
and communicative purpose (Doedens & Meteyard, 2022; Hammond et al., 2025;
Wallace et al.,, 2017).

Current intervention approaches increasingly incorporate multimodal strategies that
address both linguistic and cognitive components of communication (Brady et al., 2025;
Carragher et al, 2012; Rose et al., 2022; Salis et al.,, 2017), with the aim of promoting
generalisation to everyday communicative contexts (Carragher et al.,, 2015; Doedens &
Meteyard, 2022; Herbert et al., 2013). However, progress in word production and overall
treatment outcomes are influenced by multiple factors, including treatment dose and
intensity, mood, motivation, personal relevance, the therapist — patient relationship, and
demographic, behavioural, cognitive, and neurological characteristics (Brady et al., 2025;
Braun & Kiran, 2022; Doedens & Meteyard, 2022). In addition, psycholinguistic variables,
such as lexical frequency, age of acquisition, semantic features, and phonological com-
plexity, play a key role in word retrieval (Braun & Kiran, 2022; Law et al., 2015).
Furthermore, task demands and the type of visual stimuli used can shape performance,
with individuals with aphasia often benefiting from contextualised images that support
comprehension and emotional connection (Beukelman et al., 2015; McKelvey et al., 2010).

Within this framework, increasing attention has been directed toward the ecological
validity of therapeutic materials. Beyond improving isolated lexical processes, effective
rehabilitation requires supporting language use in meaningful, interactive, and socially
relevant contexts. Consequently, the selection of lexical material becomes a critical
component of intervention, as certain words may better facilitate participation, initiate
communicative exchanges, and sustain interaction in everyday life.

Although focusing on words that are personally meaningful to the individual with
aphasia may maximise the usefulness and impact of intervention, few studies have
examined which types of words should be included in therapy to ensure that training
materials are truly relevant and functional. It has been suggested that, although indivi-
duals may prefer different words depending on factors such as age or gender,
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commonalities can be identified among the words selected by people with aphasia, both
at the level of specific lexical items and broader semantic categories (Beukelman et al.,
2015; McKelvey et al., 2010; Palmer et al.,, 2017). Moreover, active involvement of the
individual in selecting

therapeutic materials and stimuli may enhance the effectiveness and long-term impact of
speech and language therapy (Vaezipour et al., 2020).

However, determining whether a word is important or relevant is not straightfor-
ward, as it depends on multiple dimensions, including individual preference, the
subjective choice of the individual, functional relevance, the usefulness of a word in
everyday life, and its potential to facilitate effective communication in real interactions
or contribute to communicative success, understood as the extent to which the use of
specific lexical items supports the successful achievement of communicative goals in
interaction. Thus, not all words contribute equally to communicative success, as their
usefulness depends on the contexts in which they are used and their function within
everyday interactions (Doedens & Meteyard, 2022; Kagan et al., 2008; Palmer et al.,
2017; Worrall et al., 2011).

The aim of the present study is to deepen the understanding of which words people
with aphasia consider most important or relevant in the therapeutic context, recognising
that such perceptions may reflect a combination of personal, functional, and commu-
nicative factors.

Methods

This study is framed within the DUbbing Language-therapy CINEma-based in Aphasia
post-stroke (DULCINEA) randomised crossover feasibility clinical trial (NCT04289493)
conducted at a Comprehensive Stroke Center from January 2021 until February 2023.
We provided patients suffering from chronic post-stroke aphasia with software through
which they could train words of their choice. Full details of the study design and its
primary clinical outcomes have been published elsewhere (Bueno-Guerra et al., 2023;
Fuentes et al.,, 2022). The study size for the present analysis was determined by the
number of participants enrolled in the DULCINEA clinical trial and by the responses
obtained from the survey conducted among individuals with previous aphasia and their
relatives.

The present manuscript reports a secondary analysis of vocabulary data obtained
during the DULCINEA trial, focusing on the words trained by participants rather than on
the full set of words initially identified for training. This analysis differs from previous
reports by examining patterns in the distribution of trained vocabulary across semantic
categories and participants, rather than treatment outcomes.

It is important to note that the study was structured in two phases. The first phase
consisted of selecting the words that would then be proposed to the clinical trial patients.
To avoid therapist bias, the words were suggested by recovered individuals with aphasia
who were currently able to communicate, with the assistance of their relatives (see details
in Phase 1, below). None of them participated afterwards in the clinical trial. The second
phase consisted of analysing which of the words proposed in Phase 1 were trained by the
actual aphasia patients in the trial (see details in Phase 2, below).
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This study was reported in accordance with the STROBE (Strengthening the Reporting
of Observational Studies in Epidemiology) guidelines (Vandenbroucke et al., 2007). The
reporting of the online survey component followed the CHERRIES (Checklist for Reporting
Results of Internet E-Surveys) recommendations (Eysenbach, 2004). The corresponding
checklists are provided as supplementary material.

Phase 1. words proposed by recovered patients and their relatives

The first phase consisted of an online survey designed for individuals who have experi-
enced post-stroke aphasia, as well as their caregivers and/or family members. The objec-
tive was to identify which words and phrases they considered most relevant to include in
speech and language therapy to promote functional communication, emotional engage-
ment, and, consequently, patient adherence to therapy. In the present study, functional
relevance is operationalised through the identification of words that participants consider
important for real-life communication, reflecting not only their communicative intent but
also the contextual usefulness of these lexical items in everyday situations. The survey
collected information on participants’ age, sex, and the period of time they had been
living with aphasia. Participants were also asked which everyday words and phrases they
believed were necessary to improve communication at home or during daily activities.

Specifically, participants were asked: “What words would you like yourself or your
relative (with aphasia) to be able to say without difficulty?” (Supplementary Appendix
A). The survey was created using Google Forms. For distribution, we collaborated with two
patient associations: Afasia Activa and Asociacién Ictus Madrid, who shared the survey
digitally via their respective mailing lists. Therefore, participants were recruited using
a non-probabilistic purposive sampling strategy combined with snowball recruitment.
Given the exploratory nature of this phase and the relatively small sample size (n = 15), the
findings should be interpreted with caution in terms of generalizability. Although com-
munication partners were allowed to support individuals with aphasia during survey
completion, when necessary, responses were recorded jointly and not attributed sepa-
rately to patients or relatives. Accordingly, no formal comparison between responses
provided by individuals with aphasia and those provided by caregivers was conducted.
Therefore, the responses obtained should be interpreted as reflecting a shared perspec-
tive between individuals with aphasia and their communication partners, rather than an
exclusive representation of patient priorities.

Since the survey was conducted in Spanish, once the responses were collected, the
words were classified according to level of difficulty (based on word length in Spanish)
and semantic category (e.g., Conversation, Emotional and Physical States, People, Body,
Foods and Drinks, Verbs, House, Series (numbers, days, months), Places, Nature, Clothing,
Objects). Most grammatical elements, such as articles and prepositions, were excluded
from the initial set of candidate words, as this study focused on content words that could
be meaningfully represented in audiovisual training materials. This decision was also
based on the need to assess prosodic and speech timing variables that cannot be reliably
captured through the isolated production of grammatical elements. However, these
elements were not entirely excluded from the training, as they were integrated into
short, multi-word phrases used during therapy. Words were initially grouped by syllable
count: monosyllabic, disyllabic, more than two syllables, and phrases. Concretely, by
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“phrases”, we refer to language units consisting of a subject and a predicate that express
a complete idea. These were simple phrases, composed of a maximum of two or three
words (i.e., “I don’t understand you - No te entiendo; I'm going to shower - Voy
a ducharme”). They were further classified according to their communicative or pragmatic
function, into the following types: declarative, imperative, interrogative, and courtesy/
formulaic expressions. By formulaic expressions, we mean commonly used phrases,
colloquialisms, or polite expressions that frequently appear in everyday communication
(i.e., “Please; Good morning”). The final corpus of words and phrases collected consisted of
183 items.

When classifying words into semantic fields, some items could logically belong to more
than one category. To maintain methodological consistency, each word was assigned to
only one category. In cases of ambiguity, the criterion used was the most relevant
functional context in everyday communication. To further explore the consistency of
the categorisation system, a random 20% subset of the lexical items (n=37 out of 183
total items) was selected using a computer-generated randomisation procedure in
Microsoft Excel. Each item was assigned a random number using the RAND function,
the list was sorted accordingly, and the first 37 items were selected for independent
categorisation. Although the initial categorisation had been conducted by a single eva-
luator, the selected items were subsequently categorised independently by a language
model based on artificial intelligence using the same predefined semantic categories and
category definitions. Agreement between the original human categorisation and the Al-
based categorisation was assessed using Cohen’s Kappa coefficient (k) in order to esti-
mate inter-rater consistency. The coefficient was calculated using an online Cohen’s
Kappa Calculator (SocSciStatistics, n.d.). However, it is important to recognize a certain
degree of subjectivity when classifying words into categories, since these categorization
tasks inevitably involve lexical items that may belong to more than one category.

For example, terms such as “rico” (tasty) or “caliente” (hot) were included in the “Foods
and Drinks” category because, in daily use, their meaning is typically interpreted in
relation to food. Similarly, items such as “cama” (bed) or “tele” (TV) were classified under
“House” rather than “Objects”, given that their communicative use is primarily tied to the
domestic environment. The “Objects” category was therefore reserved only for items that
were not clearly associated with a more specific functional context. This approach
prevented the proliferation of unnecessary categories and preserved the functional
coherence of the lexical set.

Phase 2. trained words by patients within the DULCINEA clinical trial

Inclusion criteria for the DULCINEA Trial were as follows: a) Non-fluent aphasia due to
ischemic stroke in the left hemisphere, with no evidence of lesions in the right hemi-
sphere as shown by neuroimaging; b) Completion of a previously completed standard
course of conventional speech and

language therapy (SLT); c) Severely restricted language, defined as poor repetition even
for single words and moderately preserved language comprehension (i.e., below the 70th
and 15th percentiles for repetition and auditory comprehension, respectively, as mea-
sured by the average score on the word repetition, sentence repetition, word compre-
hension, command comprehension, and complex ideational material subscales of the
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Boston Diagnostic Aphasia Examination, BDAE). These criteria ensured that all participants
presented with a predominantly motor/non-fluent aphasia profile, with articulatory diffi-
culties and relatively intact comprehension.

Although a formal classification into classical aphasia subtypes was not under-
taken (as the full diagnostic battery was not administered), the inclusion criteria
applied are predominantly consistent with profiles characteristic of Broca’s aphasia
and, in some cases, with chronic and milder forms of global aphasia in which
auditory comprehension has been partially recovered. Conversely, these criteria are
not compatible with fluent aphasic variants such as anomic aphasia, conduction
aphasia, Wernicke’s aphasia, or transcortical sensory aphasia. Severity measures
derived from BDAE subtests were used for descriptive purposes only and did not
inform any analytic decisions.

The exclusion criteria were a) Any clinical condition or other characteristic that would
hinder appropriate follow-up, and b) Simultaneous participation in any therapeutic trial
evaluating post- stroke recovery.

Once participants had been selected to take part in the DULCINEA project and were
about to begin their intervention sessions, both the participant and their family members
were invited to an introductory session. In this session, the procedure and software were
explained, and a printed version of the word inventory obtained in Phase 1
(Supplementary Appendix B) was presented. From this list, each participant selected
a maximum of 50-60 preferred words intended to be trained in the DULCINEA interven-
tion. Throughout this process, both the patient and the family member received guidance
from the treating therapist to facilitate word selection.

Therapist involvement during this process was structured to support patient choice
while minimising potential bias, taking into account each participant previously assessed
linguistic and articulatory capacities. Although patient preference was prioritised, the
therapist guided selection towards items that were considered feasible for training within
the participant’s functional abilities. Nevertheless, the degree of assistance was adapted
to the individual needs of each participant, while allowing the patient the liberty to
choose among the different words.

Importantly, for this secondary report, only the words that were actually trained were
included in the analysis, rather than those initially selected. This meant that even though
some participants chose 50 items, we only analysed the words that were actually trained.
Table S3 lists all the words trained by the 20 DULCINEA participants, together with their
repetition frequency and organised according to semantic category.

Although a maximum number of words was initially selected, no fixed number of
words to be trained was established. The number of trained words therefore varied across
participants and depended on each participant’s individual abilities.

In some cases, participants’ linguistic limitations prevented training on all selected
items or reduced the number of words trained during the intervention period. This may
have introduced a systematic bias toward simpler or more functionally accessible items
and may also have affected the number of items recorded for each participant.

Therefore, the data analysed in this phase reflect the subset of words that were both
selected and feasible for training, rather than the full range of words originally preferred
by participants. This distinction is important, as it implies that the results may be partially
influenced by feasibility constraints related to participants’ linguistic abilities and
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therapist guidance, and should not be interpreted as a direct representation of initial
lexical preferences.

After analysing the responses or trained words of all participants in the DULCINEA
study, the data were further examined according to sex, age, and the presence or absence
of depression, to explore whether differences existed in the distribution of semantic
categories within each group.

Given the relatively small sample size (n = 20), particularly for subgroup analyses, these
comparisons should be considered exploratory in nature. The study may be underpow-
ered to detect statistically significant differences between subgroups, and therefore any
observed trends should be interpreted with caution.

Statistical analysis plan

A descriptive analysis was conducted to characterize the frequency and distribution of all
trained words based on the word list defined after Phase 1 for use in the DULCINEA
intervention. Each word was classified into one of the twelve predefined semantic
categories. Both overall distributions and subgroup-specific distributions (sex, age
group, and presence or absence of depressive symptoms) were calculated. Depressive
symptoms were assessed using the Stroke Aphasia Depression Questionnaire (SADQ-10)
(Sutcliffe & Lincoln, 1998). The presence of depressive symptoms was defined using a cut-
off score of > 14 indicating depressive symptomatology (Leeds et al., 2004). These ana-
lyses were performed at the word level and are presented for descriptive purposes only.

To obtain valid comparisons between groups and semantic categories without violat-
ing independence assumptions, and considering that individual trained words were
nested within participants and that their total number varied across individuals and
subgroups, two complementary levels of analysis were implemented. First, inferential
modelling was conducted at the word level using generalized linear mixed models
(GLMMs) with a negative binomial distribution to account for the nested structure of
the data and formally test differences across semantic categories and subgroups. Second,
participant-level proportional analyses were performed to characterise how individuals
distributed their trained vocabulary across categories, providing an interpretable, partici-
pant-centred perspective.

In these models, the number of words produced within each semantic category was
specified as the dependent variable. Semantic category and each grouping variable (sex,
age group, and depressive status) were included as fixed effects, and interactions
between semantic category and each grouping variable were evaluated. A random inter-
cept for participant was included to account for the nested structure of word-level
observations within individuals and to model between-participant variability. These
models formally tested whether the observed differences across semantic categories
and subgroups were statistically significant.

To complement word-level modeling and to characterize how a typical participant
distributed their trained vocabulary across semantic categories, proportional measures
were calculated at the participant level. For each participant, the proportion of trained
words within each semantic category relative to the total number of words was com-
puted. These proportions were summarized descriptively within each subgroup using
medians and interquartile ranges (IQRs).
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Between-group differences in the distribution of participant-level proportions were
assessed using Mann — Whitney U tests. This nonparametric approach was chosen due to
the small sample size and the bounded nature of proportional data. Moreover, conduct-
ing inferential comparisons at the participant level allowed for the evaluation of group
differences without violating independence assumptions that would arise if individual
trained words were treated as independent observations.

To correct for multiple comparisons across the twelve semantic categories, a false
discovery rate (FDR) correction was applied using the Benjamini — Hochberg procedure
separately for each grouping variable (sex, age group, and depressive status). Effect sizes
for the Mann - Whitney U tests were estimated using rank-biserial correlation (r_b).
Statistical significance was set at p < .05 after correction.

Generalized linear mixed models were estimated using jamovi (The jamovi Project,
version 2.6.44). The significance of the GLMMs was evaluated using Wald x? statistics and
likelihood ratio tests. Descriptive statistics, participant-level proportion calculations,
Mann - Whitney U tests, and FDR-adjusted p-values were computed using Microsoft
Excel (Microsoft Corporation).

Data management and ethical considerations

Data were prospectively included in a study-specific database developed using
REDCap software (REDCap 8.7.4 - 2021, Vanderbilt University) hosted on the
IdiPAZ website. All data management procedures adhered to the principles of
European biomedical research regulations, ensuring confidentiality. In accordance
with European regulations and the Good Clinical Practice Guidelines of the
International Conference on Harmonisation (ICH), both the investigator and the
institution granted direct access to authorised representatives of the Ethics
Committee to review the original medical records of the participants to verify
study-related procedures and data. Monitoring was carried out by specialised
staff from the Clinical Trials Unit at Hospital Universitario La Paz.

All patients, or their legal guardians or representatives, were asked to sign a written
informed consent form after being given a detailed explanation of the study’s nature and
purpose, and prior to undergoing any procedures related to the clinical trial. An aphasia-
friendly information sheet was provided, featuring large text and simplified language to
ensure comprehension.

Results
Phase 1. words proposed by recovered patients

The survey link was disseminated through stroke associations and remained active
for 30 days. During this period, 18 completed surveys were received. Three were
excluded due to lack of informative content (two individuals did not understand
the instructions and one survey was submitted blank). Therefore, data from 15
individuals (7 men and 8 women) were analysed. As shown in Table 1, the mean
age of participants was 59.7 years (standard deviation [SD]=15.1). A total of 303
items were collected, with a median of 13 words per participant (IQR=5-26). The
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Table 1. Sociodemographic characteristics and word contribution data
of survey participants (N =15).

Characteristic Value

Age (years), mean (SD) (range) 59.7 (15.1) (31-84)
Women, n (%) 8 (53%)
Time elapsed since stroke (months), median (IQR) 12 (7; 48)
Words selected per participant, median (IQR) 13 (5; 26)

distribution of contributions was positively skewed, with most participants contri-
buting between 5 and 26 words, whereas two individuals provided a larger num-
ber of items (38 and 99 words). Substantial overlap across respondents was
observed, and the removal of duplicate entries markedly reduced the number of
unique items. Consequently, the final word list included both words suggested by
multiple respondents and items proposed by a single participant. A total of 42
repeated words were identified among the responses and are listed in
Supplementary Appendix C.

After analysing these responses and excluding duplicates, a list of 218 words was
compiled; 49 of them were excluded as they constituted articles, prepositions, or similar
linguistic expressions (for example, two proposed items were “let’s eat” and “I’'m going to
eat”). In cases where duplicates were identified, the simpler formulation was selected (e.g.,
“let’s eat”). Additionally, when a word was documented but its antonym or gender-
equivalent was absent, the missing form was incorporated into the list (for example, if
“grandfather” was recorded but “grandmother” was not, or if “cold” was included but
“hot” was missing, the absent word was added). In total, 14 additional words were
incorporated.

The list of words recorded in the survey, organised by semantic category and level of
difficulty, is presented in Table S1. It also includes the English translation of each item, as
well as an indication of the words excluded from the final list and those incorporated after
the selection process. In the end, the final Phase 1 word list consisted of 183 words.

Agreement between the original human categorisation and the artificial intelligence
language model showed a very high level of inter-rater reliability. Out of the 37 lexical
items included in the reliability analysis, both classifications coincided in 34 items,
corresponding to an observed agreement of 91.89%. Cohen’s Kappa coefficient indicated
an almost perfect level of agreement (k = 0.90), with an expected agreement by chance of
17.82%. These results suggest that the semantic category definitions were applied con-
sistently across classifications.

As illustrated in Figure 1, most words in the final list were disyllabic (n = 75), followed
by trisyllabic and polysyllabic words (n =51), phrases (n =31), and a smaller proportion of
monosyllabic words (n = 26). This syllabic distribution reflects structural characteristics of
the Spanish language and should therefore be interpreted within this linguistic context.

With regard to semantic categories, most words pertained to “Conversation” (57),
followed by “Series” (27), “Foods and Drinks” (22), “House” (19), “Emotional and Physical
States” (16), “Persons” (14), and “Verbs” (11), as shown in Figure 2.

Table S2 displays the distribution of the 183 words included in the final list by level of
difficulty (syllable count or phrase type) and semantic category, offering a complementary
descriptive overview of the data.
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Figure 1. Distribution of the 183 words obtained in Phase 1 according to level of difficulty.
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Figure 2. Distribution of the 183 words obtained in Phase 1 according to semantic category.

Phase 2. trained words by patients in the DULCINEA clinical trial

A total of 20 patients enrolled in the DULCINEA clinical trial participated in this phase.
Table 2 presents their demographic and clinical characteristics.

Participants had a median age of 64.5 years, and nearly half had completed secondary
education. Most were of European (Spanish) origin, with one participant of Latin American
(Colombian) origin. The majority were in the chronic post-stroke phase, and



12 (&) P.JORDI-PEREAET AL.

Table 2. Baseline sociodemographic and clinical characteristics of DULCINEA participants.

Sociodemographic and clinical characteristics of DULCINEA participants N =20

Age (years), median (RIC)
Women, n (%)
Ethnicity, n (%)

Marital status, n (%)

64.5 (54; 72)
8 (40%)
19 (95%) European
(Spanish); 1 (5%) Latin American (Colombian)

Married/common-law partner 50%
Single 20%
Widowed 25%
Divorced 5%
Living situation, n (%)

Living with others 75%
Living alone 25%
Educational level

No education, n (%) 1 (5%)
Primary education, n (%) 5 (25%)
Secondary education, n (%) 9 (45%)
Tertiary education, n (%) 5 (25%)
Mean time elapsed since stroke (months), median (RIC) 67 (48; 95)
BDAE comprehension, median (RIC) 26 (19; 30.5)
BDAE Repetition, median (RIC) 6 (4.5;7)
Screen-positive on SADQ-10, n (%) 8 (40%)

SADQ-10, median (RIC)
Handedness, n (%)

12.4 (9.5;,15.8)
19 (95%) Right-handed; 1 (5%) Ambidextrous

Comorbidity: dysarthria, n (%) 9 (45%)
Computer use 11 (55%)
Use of electronic tablets 10 (50%)
Cell phone use 16 (80%)

IQR =interquartile range; BDAE = Boston Diagnostic Aphasia Examination; SADQ = Stroke Aphasic Depression
Questionnaire; (score = 14 indicating depressive symptoms); DULCINEA = Dubbing Language-therapy CINEma-
based in Aphasia post-stroke.

approximately 40% screened positive on the SADQ-10, indicating the presence of mood-
related symptoms. Handedness was predominantly right-handed (19 right-handed, 1
ambidextrous).

Regarding aphasia-related comorbidity, dysarthria was the main associated motor
speech disorder considered, affecting 9 participants (45%). No significant differences
were observed in baseline BDAE scores across participants.

Regarding marital status, half of the participants were married or in a common-law
relationship (50%), while 20% were single (n = 4), 25% were widowed (n =5), and 5% were
divorced (n=1). Most participants were living with others (n=15, 75%), whereas 25%
were living alone (n =5).

Word-level analysis

A total of 889 trained words were recorded across the 20 participants during the
DULCINEA intervention. A descriptive analysis of these words was conducted by classify-
ing them according to difficulty level and semantic category in order to examine their
overall distribution.

The words analyzed in this section correspond to the subset of items that were trained
during the DULCINEA trial and, therefore, do not fully represent participants’ initial lexical
preferences. Table S3 lists all the words trained (889) by the 20 DULCINEA participants,
together with their repetition frequency, organised according to semantic category. The
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individual response counts (per participant) for each subgroup (gender, age, and pre-
sence of depressive symptoms), are provided in Table S4.

A descriptive quantitative analysis was performed on the set of 889 words trained by
the participants in the DULCINEA trial. Overall, participants obtained a median of 42 (IQR
37-51) words or short phrases during individual therapy, with individual contributions
ranging from 13 to 82 trained items. As mentioned above, note that variability in the
number of trained words contributed by each participant was accounted for in the
inferential analyses through mixed-effects models including participant as a random
intercept, thus ensuring that differences in individual word counts did not bias subgroup
comparisons. As shown in Figure 3, the largest proportion of trained words consisted of
words with three or more syllables (n =297), followed by disyllabic words (n =287) and
short phrases (n = 226), whereas monosyllabic words (n =79) were the least frequent.

Regarding semantic category, most trained words were related to “Conversation” (n =
323), followed by “Series” (n = 123), “Foods and Drinks” (n = 89), “Emotional and Physical
States” (n=81), “Verbs” (n=80), and “House” (n=65). The remaining categories com-
prised fewer than 50 trained words in the total sample, representing less than 5% of the
trained words (Figure 4).

Word-level subgroup analysis

These data were also classified and analyzed by subgroups in order to examine the
distribution of trained words according to sex, age, and the presence of depressive
symptoms. These subgroup patterns may reflect differences in the distribution of trained
lexical items and do not necessarily imply differences in communicative function. Table 3
presents the distribution of trained words by semantic category within each subgroup.
Percentages were calculated relative to the total number of trained words within each
subgroup (e.g., number of Conversation words trained by women divided by the total
number of words trained by women).

4 10,
33,40% 32,28%
8,90%

I I 25’42%

Trisyllabic and polysyllabic Bysyllabic Phrases Monosyllabic

Figure 3. Distribution of the 889 trained words by DULCINEA participants according to level of
difficulty.
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Figure 4. Distribution of the 889 trained words by DULCINEA participants according to semantic

category.

Table 3. Distribution of trained words by semantic category across subgroups.

Total With Without
trained <60 depressive depressive
words Women Men >60years  years symptoms symptoms
Conversation 323 100 223 228 95 129 (38.27%) 194 (35.14%)
(36.33%)  (34.01%) (37.48%) (35.13%) (39.58%)
Emotional and Physical 81 22 59 56 (8.6%) 25 36 (10.68%) 45 (8.15%)
States (9.11%) (7.48%)  (9.92%) (10.42%)
Persons 42 14 28 28 14 13 (3.86%) 29 (5.25%)
(4.72%) (4.76%)  (470%) (4.31%) (5.83%)
Body 19 5 (1.70%) 14 12 7 6 (1.78%) 13 (2.35%)
(2.13%) (2.35%)  (1.84%) (2.92%)
Foods and drinks 89 (10%) 24 65 71 18 36 (10.68%) 53 (9.60%)
(8.16%)  (10.92%) (10.93%)  (7.5%)
Verbs 80 (9%) 43 37 55 25 34 (10.09%) 46 (8.33%)
(14.63%) (6.22%) *  (8.47%) (10.41%)
*
House 65 30 35 53 12 (5%) 25 (7.41%) 40 (7.25%)
(7.31%)  (10.20%) (5.88%) *  (8.16%)
*
Series 123 29 94 92 31 31 (9.19%) * 92 (16.68%) *
(13.83%) (9.86%) * (15.8%) * (14.17%) (12.91%)
Places 12 2 (0.68%) 10 9 (1.38%) 3 1(0.29%) * 11 (1.99%) *
(1.35%) (1.68%) (1.25%)
Nature 8(0.9%) 5(1.70%) 3 (0.50%) 7 (1.08%) 1 6 (1.78%) * 2 (0.36%) *
(0.42%)
Clothes 41 18 23 34 7 17 (5.04%) 24 (4.35%)
(4.61%) (6.12%)  (3.86%)  (5.24%)  (2.92%)
Objects 6 (0.67%) 2 (0.68%) 4 (0.67%) 4 (0.61%) 2 3 (0.89%) 3 (0.54%)
(0.83%)
889 294 595 649 240 337 (100%) 552 (100%)
(100%) (100%) (100%) (100%)  (100%)

Cells marked with an asterisk (*) indicate categories in which the proportion of words in one subgroup was approximately
twice that observed in the comparison subgroup. These differences are descriptive and did not reach statistical

significance.
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At the descriptive level, the “Conversation” category was the most frequently trained
across all subgroups, with a relatively homogeneous pattern observed in the remaining
major categories within each subgroup. Table S6 provides a complementary ranking of
the most frequently trained semantic categories within each subgroup. Although it does
not introduce additional statistical analyses, it offers a concise visual summary of the
distribution of trained vocabulary across groups. In all subgroups, “Conversation” consis-
tently emerged as the most frequently trained category. “Series”, “Foods and Drinks”
“Emotional and Physical States”, and “Verbs” typically occupied the subsequent positions.
Categories such as “House”, “People”, “Body”, and “Clothing” tended to fall within an
intermediate range (positions 5-9), whereas “Places”, “Nature”, and “Objects” generally
appeared in the lowest positions.

Given the unequal subgroup sizes and for descriptive purposes only, the mean number
of trained words per participant was initially estimated for each subgroup, based on the
data presented in Table 3. Additional descriptive statistics on the distribution of trained
words by subgroup and in total are provided in Table S5.

Women represented 40% of the sample (8 participants) and contributed 33.2% of the
total trained words (294 words), whereas men represented 60% (12 participants) and
contributed 66.8% (595 words). On average, this corresponds to 37 trained words per
woman and 49.6 per man.

Participants older than 60 years represented 70% of the sample (14 participants)
and contributed 73% of the total (649 words), whereas those younger than 60 years
represented 30% (6 participants) and contributed 27% (240 words). On average, this
corresponds to 46.5 words per participant in the older group and 40 in the younger
group.

Participants with depressive symptoms represented 40% of the sample (8 participants)
and contributed 38% of the total (337 words), whereas participants without depressive
symptoms represented 60% (12 participants) and contributed 62% (552 words). On
average, this corresponds to 42 trained words per participant with depressive symptoms
and 46.3 per participant without depressive symptoms.

Although Table 4 shows descriptive variations between subgroups in the proportion of
trained words within certain categories, these differences should be interpreted cau-
tiously. Because percentages were calculated based on the total number of trained
words within each subgroup, and given that both subgroup sizes and the number of

Table 4. Simple effects of sex, age, and depression within each semantic category.

Category Sexx’* Sexp Agex’ Agep Depressive symptoms x> Depressive symptoms p
House 0.637 425 3.114 .078 0.018 .894
Foods and Drinks 4222 .040* 2594 107 0.035 .852
Conversation 3.668 .055 0.029 .866 0.021 .884
Body 1309 .252 0309 578 0.405 525
Emotional and Physical States 3.867 .049* 0.003  .957 0.612 434
Places 2323 127 0158  .691 3.407 .065
Nature 1481 224 1.059 303 3.350 .067
Objects 0364 546 0.012 915 0.035 .851
Persons 0.605 .437 0.133 716 0.892 345
Clothes 0176 675 2.728  .099 0.064 .800
Series 8.384 .004* 0.991 319 5.134 .023*
Verbs 3915 .048* 0.013 910 0.239 625

All contrasts have df = 1. p-values marked with an asterisk (*) indicate statistical significance (p <.05).
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trained words per participant were unequal, these variations reflect descriptive trends
only and do not permit valid between-group comparisons. Treating each word as an
independent observation would violate the independence assumptions required for valid
inference. Accordingly, subgroup comparisons based on word-level frequencies are pre-
sented solely for descriptive purposes.

However, to analyze the effect of semantic category and each grouping variable (sex,
age, and depression) on the number of words produced, and to determine whether the
differences observed in the descriptive analyses were statistically significant, inferential
analyses were conducted using generalized linear mixed models (GLMMs) with a negative
binomial distribution. The estimated effects are presented below.

In all models, the number of words produced differed significantly across semantic
categories (all p <.001), suggesting that some categories were associated with higher
numbers of responses than others.

Subsequently, we examined whether this overall pattern varied as a function of the
grouping variables (sex, age, and depression).

Sex

A significant interaction was identified between semantic category and sex (x* (11) =
26.61, p=.005). Simple effects (Table 4) suggested possible differences differences
between men and women in “Food” (p =.040), “Emotional and Physical States” (p =.049),
“Series” (p =.004), and “Verbs” (p =.048). Specifically, in our sample, descriptively higher
frequencies were observed in men compared to women in “Foods and Drinks”,
“Emotional and Physical States”, and “Series”, whereas higher frequencies were observed
in women in “Verbs”. No significant differences were observed in the remaining
categories.

Age

No significant interaction was found between semantic category and age (x* (11) = 8.92,
p=.629), nor was there a main effect of age ()(2 (1)=1.97, p=.161). Simple effects
confirmed the absence of significant differences between participants older than 60
years and those younger than 60 years across all categories (all p >.05).

Depressive symptoms

No significant interaction was found between semantic category and depressive symp-
toms status (x*> (11)=15.36, p=.167), nor were there overall differences in total word
production between participants with and without depressive symptoms (x> (1) = 0.231,
p=.631).

Simple effects showed no significant category-specific differences, except for “Series”
(p=.023), where higher frequencies were observed in participants without depressive
symptoms. However, given that the overall interaction was not significant and consider-
ing correction for multiple comparisons, this finding should be interpreted with caution.
In this sample, non-significant trends were also observed in Places (p =.065) and Nature
(p =.067).
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Participant-Level analysis

To examine the relative distribution of semantic categories across participants, individual
proportions were calculated for each category relative to the total number of words
trained per participant. Descriptive statistics are presented as medians and interquartile
ranges (IQRs) within each subgroup, as shown in Table 5.

In this context, the median of the proportions reflects the typical distribution of trained
vocabulary for a representative participant within that subgroup, rather than an aggre-
gated group-level proportion.

Participant-level subgroup analysis

Sex

Descriptively, the proportional distribution across categories was largely comparable
between women and men. “Conversation” was the predominant category in both groups
(women = 38% [26-42]; men =39% [34-43]).

Regarding hierarchical order based on median proportions, in men the subsequent
categories in descending order were “Series”, “Foods and Drinks”, and “Verbs”, whereas in
women, following Conversation, the most prominent categories were “Series”, “Verbs”,
and “House”. Overall, the hierarchical pattern appeared broadly similar between sexes,
with minor variations in intermediate positions.

A descriptive trend toward a higher proportion of “Verbs” was observed in women
compared to men (11% [8-17] vs. 6% [4-9]), which may represent an approximate five
percentage point difference. Similarly, women showed a slightly higher proportion in
“House” (9% [7-13] vs. 5%), with a difference of nearly four percentage points. Men

Table 5. Median individual proportions by semantic category and subgroup.

Depressive No depressive

Category Male Female >60 years <60 years symptoms symptoms

House 0.05 [0.03- 0.09 [0.07- 0.12 [0.09- 0.08 [0.07- 0.09 [0.07-0.10] 0.06 [0.04-0.09]
0.09] 0.13] 0.13] 0.10]

F&D 0.11 [0.09- 0.08 [0.06— 0.08 [0.06— 0.07 [0.04- 0.06 [0.04-0.09] 0.07 [0.04-0.09]
0.14] 0.12] 0.09] 0.10]

Conversation  0.39 [0.34- 0.38 [0.26— 0.37 [0.28- 0.44 [0.37- 0.41 [0.35-0.43] 0.35 [0.30-0.41]
0.43] 0.42] 0.40] 0.48]

Body 0.02 [0.01- 0.05 [0.04- 0.02 [0-0.03] 0.03 [0.02- 0.02 [0-0.03] 0.02 [0.01-0.04]
0.04] 0.06] 0.04]

E&P States 0.10 [0.08- 0.10 [0.04- 0.09 [0.05- 0.11 [0.06— 0.10 [0.08-0.13] 0.09 [0.05-0.11]
0.12] 0.12] 0.11] 0.13]

Places 0.02 [0-0.02] 0.01 [0-0.02] 0.01 [0-0.02] 0 [0-0.01] 0 [0-0] 0.02 [0-0.02]

Nature 0 [0-0] 0.01 [0-0.02] 0 [0-0] 0 [0-0] 0 [0-0] 0 [0-0]

Objects 0 [0-0.02] 0 [0-0] 0 [0-0.01] 0 [0-0.01] 0 [0-0] 0 [0-0]

Persons 0.04 [0.02-  0.05[0.04-  0.05[0.02-  0.06 [0.04—  0.04 [0.02-0.05] 0.06 [0.04-0.07]
0.07] 0.06] 0.06] 0.08]

Clothes 0.06 [0.04-  0.11[0.08-  0.08 [0.04-  0.07 [0.03-  0.07 [0.02-0.10] 0.07 [0.04-0.09]
0.09] 0.17] 0.11] 0.07]

Series 0.14[0.08-  0.13[0.03- 0.14[0.11-  0.06 [0.03—  0.12[0.02-0.14] 0.14 [0.08-0.24]
0.24] 0.14] 0.18] 0.14]

Verbs 0.06 [0.04-  0.11 [0.08-  0.08 [0.05-  0.11 [0.06-  0.05 [0.03-0.07] 0.04 [0.02-0.06]
0.09] 0.17] 0.13] 0.13]

Values are expressed as the median percentage of the individual proportion [Q1-Q3]. Q1-Q3 = interquartile range.
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exhibited a marginally higher proportion in “Foods and Drinks” (11% vs. 8%), although
this difference was below five percentage points.

No substantial descriptive differences between sexes were observed in the
remaining categories. “Nature” and “Objects” showed residual values in both
groups.

Age

Median proportions were similar between participants older and younger than 60 years.
“Conversation” was the most frequent category in both groups (>60 years = 37% [28-40];
<60 years = 44% [37-48]).

In this sample, in terms of hierarchical order, “Conversation” ranked first in both age
groups. Among participants older than 60 years, “Series” clearly occupied the second
position, followed by “Foods and Drinks” and “House”. In participants younger than 60
years, “Series” also ranked second, with the remaining categories maintaining a similar
order. Overall, the hierarchical structure appeared largely comparable across age groups.

The > 60 group showed a higher proportion in “Series” (14% [11-18] vs. 6% [3-14]),
representing an approximate eight-percentage-point difference that may indicate
a descriptive trend. In the remaining categories, including “Foods and Drinks” and
“House”, no relevant descriptive differences were observed between age groups.
“Nature” and “Objects” again showed residual values in both groups.

Depressive symptoms

Median proportions were comparable between participants with and without depressive
symptoms. “Conversation” was the predominant category in both groups (with
symptoms =41% [35-43]; without symptoms = 35% [30-41]).

In hierarchical terms, “Conversation” ranked first in both groups, followed by “Series”.
Intermediate positions of the remaining categories showed broadly similar patterns
between participants with and without depressive symptoms, maintaining a similar
proportional structure.

An approximate six-percentage-point difference was observed in “Conversation” (41%
vs. 35%), which may be interpreted as a descriptive trend. In the remaining categories,
including “Series”, “Emotional and Physical States”, “Foods and Drinks”, and “House”, no
relevant descriptive differences were identified. “Nature” and “Objects” showed residual
values in both cases.

To determine whether the observed descriptive differences were statistically signifi-
cant, subgroup comparisons were conducted using Mann - Whitney U tests with false
discovery rate (FDR) correction. No statistically significant differences were identified
between subgroups in any of the analyzed categories. Overall, given the limited sample
size and the lack of consistent statistical significance after correction for multiple compar-
isons, subgroup findings should be considered exploratory and interpreted with caution.
Therefore, these variations are better understood as descriptive differences rather than as
evidence of systematic patterns attributable to sex, age, or depressive symptoms.
Complete U statistics as well as, p, p_FDR and r values are presented in Supplementary
Table S7.
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Discussion

This study explored the vocabulary most frequently represented among trained items
during language rehabilitation. The data were analysed at both the overall sample and
subgroup levels to explore possible variations in semantic category distribution according
to sex, age group, and depressive symptoms. Subgroup analyses were conducted at both
participant and word levels.

In the overall sample, the distribution of trained words showed a higher representation
of certain semantic categories. In particular, “Conversation” clearly stood out as the most
represented category. This was followed by categories such as “Series”, “Foods and
Drinks”, “Emotional and Physical States”, “Verbs”, and “House”, which also showed rela-
tively high frequencies. In contrast, “People”, “Body”, and “Clothes” showed an intermedi-
ate presence, whereas “Places”, “Nature”, and “Objects” were the least represented
categories within the analysed set.

Despite individual variations, most participants showed a similar pattern, with the six
most frequently trained categories generally being “Conversation”, followed by “Series”,
“Foods and drinks”, “Verbs”, “House”, and “Emotional and Physical States”. At the partici-
pant level, the same categories were generally most represented across subgroups,
although their order varied slightly. Similarly, possible differences across subgroups in
the distribution of semantic categories were also examined. At a descriptive level, higher
frequencies were observed in men compared to women in categories such as “Foods and
drinks”, “Emotional and Physical States”, and “Series”. Conversely, higher frequencies were
observed in women in the categories “Verbs” and “House”. In the age groups, slightly
greater representation was observed in participants over 60 years of age in the categories
“House” and “Clothes”. Regarding depressive symptoms, a larger share of words was
observed in participants without depressive symptoms in the category “Series”. Likewise,
participant-level descriptive analyses showed a broadly similar pattern.

However, these descriptive differences were not statistically significant after correction
for multiple comparisons, and effect sizes were small. Therefore, these variations should
be interpreted cautiously as descriptive patterns rather than systematic subgroup differ-
ences. Similarly, previous research has shown interest in identifying relevant vocabulary
for people with aphasia. For example, Palmer et al. (2017) proposed a large set of items
distributed across 27 semantic categories. Notably, although their study included
a considerably larger number of words and participants, 113 of the 183 words in our
final basic list overlapped with theirs. In addition, the semantic categories used in our
research closely align with those proposed by Palmer et al. This study included 27
semantic categories, many subdivided into multiple subgroups. Therefore, our study
used a more simplified categorisation system. In addition, it is also worth noting that 48
of the non-overlapping words between both lists belonged to the category
“Conversation”. This was probably due to the nature of this category, which included
terms typical of everyday communication, less linked to concrete lexical content or
specific meanings and often consisting of simple phrases, which were not included in
Palmer’s study. However, some words from “Conversation” in our list could be associated
with the main categories or subcategories used in their analysis. For example, “mas” or
“;como?” could be included within “Grammatical/function words”, and “hora” within the
main category “Time”.
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In their study, Palmer reported differences in semantic categories with respect to
gender and age, although these differ from those found in our work. For example, in
their study, men selected more words related to “Nature and Gardening” and “Travel”,
whereas women showed higher percentages in categories such as “Clothes”, “Money and
Numbers”, “Personal Care”, “Shopping”, and “Personal Items”. Regarding age, participants
under 65 years selected more words related to “Travel”, “Actions”, and “Time” compared
to those over 65 years.

In this regard, the predominance of conversational vocabulary in our study may be
consistent with observations from linguistic corpora such as the Corpus de Referencia del
Espaiol Actual (CREA) (Real Academia Espaiiola, 2024), where spontaneous spoken lan-
guage is characterized by a high frequency of conversational elements, including discourse
markers, interrogative particles, and expressions of politeness, which play an important role
in everyday communication. This is also consistent with previous research on functional
communication in aphasia recovery (Doedens & Meteyard, 2022). People with aphasia have
identified participation in social, leisure, and work activities as a central element of their
quality of life after stroke (Worrall et al., 2011). This notion may have been reflected to some
extent in the responses collected in our study, as the most frequently represented cate-
gories across all subgroups (“Conversation”, “Series”, “Foods and Drinks”, “Verbs”, and
“House”) included words typically associated with everyday communication contexts.

Likewise, several contemporary approaches to language rehabilitation, based on the
framework of the International Classification of Functioning, Disability and Health (ICF),
emphasize the importance of considering not only linguistic deficits but also commu-
nicative activity and the person'’s participation in everyday life (Wallace et al., 2019). From
this perspective, rehabilitation should not focus solely on the recovery of isolated words
but also on restoring the functional use of communication in real-life contexts (Barnes &
Bloch, 2019; Carragher et al., 2012; Herbert et al., 2008; Hersh et al., 2012). In this sense,
identifying vocabulary that may be relevant for people with aphasia may provide a useful
basis for informing therapeutic material selection and supporting more person-centred
rehabilitation approaches (Doedens & Meteyard, 2022; Palmer et al., 2017). Involving
people with aphasia in selecting training items may also increase engagement and
support person-centred rehabilitation approaches (Vaezipour et al., 2020).

In this context, examining trained vocabulary that is associated with everyday com-
munication contexts, while considering possible differences across sociodemographic
variables such as sex or age, may represent a promising avenue for future research and
clinical interventions.

Limitations

This study has several limitations that should be considered when interpreting the results.
First, we included only patients with long-standing motor aphasia who had already
completed standard speech therapy. Therefore, the results cannot be directly generalised
to all people with aphasia, particularly those in the early stages of recovery or those with
other aphasia profiles. In addition, working with a relatively specific sample may have
influenced the nature of the responses collected, which limits the possibility of extra-
polating these findings to broader populations.
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One limitation of the present study concerns the fact that the semantic cate-
gorisation process was initially conducted by a single speech and language thera-
pist, which may introduce a degree of subjectivity. To partially address this issue,
an exploratory inter-rater reliability analysis was performed using an artificial
intelligence-based language model, which showed high agreement with the origi-
nal categorisation. Nevertheless, semantic categorisation inherently involves some
degree of subjectivity, as certain lexical items may reasonably belong to more than
one category. In addition, the final set of trained words may have been influenced
by therapeutic guidance and participants’ linguistic abilities.

Furthermore, the relatively small number of participants who contributed to the
development of the word list and to the DULCINEA intervention means that the
results should be interpreted as exploratory and may limit the generalisability of
comparisons between subgroups. In this sense, the present study can be consid-
ered a preliminary step toward identifying vocabulary that may be relevant for
aphasia rehabilitation. Future studies with larger and more diverse samples will be
necessary to confirm and extend these findings.

Conclusions

Functional vocabulary plays an important role in language rehabilitation. In the pre-
sent study, the words most frequently trained during therapy were mainly associated
with the semantic categories “Conversation”, “Series”, “Foods and Drinks”, “Emotional
and Physical States”, “Verbs”, and “House”. Examining the words most frequently
trained by people with aphasia may provide a useful basis for guiding the selection
of therapeutic materials and informing language therapy approaches. In this sense,
these findings may offer preliminary insights for informing language therapy
approaches. Although some descriptive differences between subgroups and categories
were observed, further research with larger samples is needed to confirm and extend
these findings.
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