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ARTICLE INFO ABSTRACT

Purpose: This study examined the structural comparability of the English and
Korean versions of the Boston Naming Test (E-BNT and K-BNT) and evaluated
whether structural similarity translates into comparable performance patterns in
individuals with aphasia.

Method: In Study 1, we analyzed two psycholinguistic features—lexical fre-
quency and syllable length—across the E-BNT and K-BNT. In Study 2, 38
monolingual individuals with aphasia (19 English- and 19 Korean-speaking),
matched on demographic and severity variables, completed the test. Overall
accuracy and cluster-based item performance were compared across groups.
Results: Study 1 revealed no significant differences in lexical frequency between
versions, although the K-BNT contained longer syllabic forms. In both versions, lexi-
cal frequency was strongly associated with item order, supporting a preserved
graded difficulty structure. Study 2 showed comparable overall naming accuracy
across groups but a significant Language x Cluster interaction. In English, lower fre-
quency clusters showed progressively stronger associations with aphasia severity.
In Korean, severity associations were observed for mid- and high-difficulty clusters,
including culturally salient items, but did not follow the same monotonic gradient.
Conclusions: The findings support broad structural comparability between the
E-BNT and K-BNT while demonstrating that item-level contributions to severity
may differ across languages. These results inform cautious cross-linguistic
research comparisons and underscore the importance of considering cultural
and linguistic factors, particularly in bilingual contexts.
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Accurate identification of linguistic symptoms and
precise characterization of impairment severity following
stroke fundamentally depend on standardized assessment
batteries. To fulfill this shared clinical and research pur-
pose, widely recognized instruments such as the Western
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Aphasia Battery (WAB,; Kertesz, 1982) and the Boston
Naming Test (BNT; Kaplan et al., 1983) were developed
and have since become reference standards across diverse
clinical settings. Many of the most commonly used aphasia
measures worldwide are derived from these English-based
instruments and have been translated or culturally adapted
for use in other languages. As a result, the same test labels
are frequently applied across linguistic contexts.

This global dissemination creates an implicit assump-
tion that similarly named instruments measure comparable
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constructs and levels of impairment across languages. For
routine monolingual clinical diagnosis within a single lan-
guage, cross-language structural comparability is not required
for norm-referenced interpretation. However, the motivation
of the present study extends beyond within-language diagno-
sis. In an increasingly globalized scientific and clinical envi-
ronment, evidence from different linguistic communities is
frequently synthesized, cited, and used to inform theoretical
models, treatment efficacy claims, and clinical guidelines.
When standardized tests share the same label across lan-
guages, it is often assumed—explicitly or implicitly—that
they capture comparable aspects of impairment.

Such interpretive equivalence, however, cannot be
assumed. If structural and measurement properties differ
substantially across language versions, cross-linguistic inter-
pretations of severity, treatment response, or impairment pat-
terns may inadvertently reflect language-specific test charac-
teristics rather than true neurocognitive differences. Accord-
ingly, it becomes essential to determine whether instruments
bearing the same name operate similarly at structural and
behavioral levels when administered to monolingual speakers
matched on demographic and clinical variables.

Among the core components of standardized aphasia
batteries, confrontation naming tests occupy a central role
in quantifying lexical-semantic impairment and operationa-
lizing anomia severity. The BNT, in particular, is widely
used as a benchmark measure of naming ability and has
been translated or culturally adapted into numerous lan-
guages. To date, translated and/or adapted versions of the
BNT have been developed in Spanish—across several regions
including Spain (Pena-Casanova et al., 2009), Argentina
(Allegri et al., 1997; Allegri et al., 2001), and Latin America
more broadly (Aranciva et al., 2012; Olabarrieta-Landa
et al., 2015)—as well as in Danish (Jergensen et al., 2017),
French—Canadian (Roberts & Doucet, 2011), Dutch (Marien
et al., 1998), Brazilian Portuguese (Miotto et al., 2010), Greek
(Patricacou et al., 2007), Chinese (Chen et al., 2014; Cheung
et al., 2004; Li et al., 2022), Malay (Van Dort et al., 2007),
Lebanese Arabic (Chedid & Stephan, 2024), Swedish (Tallberg,
2005), several Indian languages (Sahu et al., 2024), Italian
(Vestito et al., 2023), and Korean (Kim & Na, 1999).

Given its global dissemination and central role in
quantifying lexical retrieval deficits in aphasia, the struc-
tural and measurement comparability of adapted versions
of the BNT warrants direct empirical examination. None-
theless, despite the widespread reliance on these versions in
cross-linguistic research and clinical discourse, no study to
date has conducted a systematic, head-to-head comparison
of monolingual aphasia groups to determine whether struc-
tural similarities and differences are reflected in perfor-
mance outcomes. Although the BNT has been widely
examined with respect to translation practices, cultural bias,
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and psychometric refinement (e.g., Cruice et al., 2000; Jahn
et al., 2013; Martinez-Ferreiro et al., 2026; Shaikh et al.,
2025; Spigarelli et al., 2024; Worrall et al., 1995), there
remains no direct evaluation of structural comparability and
cross-language performance alignment specifically in individ-
uals with aphasia.

Prior work has highlighted the broader concern that
comparable aphasia assessment tools across languages are
largely lacking, noting that many translated batteries repre-
sent direct adaptations without systematic control for lin-
guistic, typological, cultural, and psychometric equivalence,
resulting in substantial cross-national variability despite shared
test labels (e.g., Martinez-Ferreiro et al., 2026). Studies that
have attempted to establish cross-linguistic comparability of
the BNT have focused on nonaphasic populations. For
example, Jahn et al. (2013) used item response theory (IRT)
to construct a Spanish-English equivalent version of the
BNT, but their sample consisted of cognitively normal adults
and individuals with mild cognitive impairment or dementia
rather than aphasia. Similarly, Sheppard et al. (2016) exam-
ined French-English performance differences of the BNT in
neurologically healthy adults and demonstrated nonequiva-
lent performance across languages, yet without reference to
aphasic populations. Investigations of cultural bias within
the English version of the BNT (E-BNT) have likewise cen-
tered on multicultural samples, including individuals with
cognitive impairment, but did not compare structurally
adapted language versions (Shaikh et al., 2025). Notably,
efforts to address cross-linguistic comparability in aphasia
have emerged in alternative instruments such as the Compre-
hensive Aphasia Test (Swinburn et al., 2005), which under-
went systematic, parallel adaptation across multiple lan-
guages to establish comparable versions specifically for peo-
ple with aphasia (Martinez-Ferreiro et al., 2026). In contrast,
no comparable structural and performance-based cross-
linguistic evaluation has been conducted for the BNT in indi-
viduals with aphasia. This absence of direct evidence leaves
unresolved whether similarly labeled BNT versions yield
structurally and functionally comparable measures of anomia
severity across languages.

Efforts to translate and adapt the BNT into diverse
languages have generally followed two broad approaches:
direct translation or cultural-linguistic adaptation. Even
within English-speaking contexts, however, lexical familiar-
ity and cultural exposure vary geographically, influencing
naming performance. For example, in New Zealand, items
such as pretzel and beaver yielded approximately 60% more
errors than North American norms (Barker-Collo, 2001),
with substitutions reflecting locally salient animals (e.g.,
platypus, possum). Similar concerns were raised in Australia,
where culturally appropriate replacements such as platypus
for beaver were recommended (Cruice et al., 2000; Worrall
et al., 1995). These findings illustrate that, even within
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ostensibly homogeneous English-speaking populations, item
validity is sensitive to cultural context.

Cross-cultural effects become more pronounced when
the BNT is adapted across languages, where lexical-
semantic representation, phonological complexity, and psy-
cholinguistic properties such as frequency, familiarity, and
typicality systematically differ (Kim & Na, 1999; Sung
et al., 2024, 2025). For instance, harp is more culturally
salient in Western contexts, whereas abacus is more familiar
in East Asian contexts. Chen et al. (2014) reported over
90% accuracy for abacus among Chinese speakers, com-
pared to markedly lower accuracy in English-speaking sam-
ples (55%-60.3% in the United States and Australia; Li
et al., 2022). Such discrepancies highlight how cultural
familiarity directly affects item difficulty.

To date, the BNT has been translated or culturally
adapted into numerous languages as previously noted.
Across these versions, adaptation strategies range along a
continuum: (a) direct translation with minimal modification
(e.g., Chinese version retaining 30 original items; Chen
et al., 2014; Cheung et al., 2004), (b) preservation of origi-
nal stimuli with modified scoring criteria (e.g., Dutch,
Swedish; Marién et al., 1998; Tallberg, 2005), and (c) sub-
stantial cultural-linguistic adaptation involving large-scale
item replacement. At the far end of this spectrum lies the
Korean version of the BNT (K-BNT; Kim & Na, 1999),
one of the most extensively adapted forms. Of the 60 items,
only 10 overlap with the original E-BNT; the remaining 50
were replaced with culturally familiar stimuli. The K-BNT
was developed from a Korean corpus-derived pool of 175
candidate items, reduced through naming agreement testing
and normed on 600 neurologically healthy adults. Although
these modifications enhance cultural relevance and ecologi-
cal validity, they raise a fundamental question: When
extensive item replacement alters the psycholinguistic com-
position of a test, does the adapted version preserve the
structural hierarchy and measurement properties of the
original? Evidence suggests that modifications can affect
diagnostic sensitivity. For example, the modified Spanish
BNT demonstrated lower sensitivity for detecting dementia-
related naming impairment compared to the Texas Naming
Test, a culturally developed alternative (de la Plata et al.,
2008; Olabarrieta-Landa et al., 2015). Such findings under-
score that adaptation improves local validity but may simul-
taneously compromise cross-language comparability.

Taken together, BNT adaptations reflect a tension
between cultural appropriateness and structural equiva-
lence. Although many versions retain the same test label,
their lexical composition, scoring rules, and item difficulty
hierarchies may differ substantially. Nonetheless, despite
the extensive dissemination of these adaptations, systematic
head-to-head comparisons of English and non-English

versions in people with aphasia remain scarce. This gap is
particularly salient for Korean, given the magnitude of its
modifications. Without direct structural and performance
comparisons, it remains unclear whether similarly labeled
BNT versions provide comparable measures of anomia
severity across languages. Addressing this question is essen-
tial not only for evaluating the interpretive boundaries of
adapted tests but also for advancing cross-linguistic aphasia
research beyond Anglophone-centric frameworks.

To address this gap, the present study was designed
to examine a central unresolved question: When two tests
share the same label yet differ in their linguistic and cultural
construction, to what extent can their scores be interpreted
as representing comparable levels of naming impairment
across languages? To answer this question, we investigated
two distinct but complementary dimensions of comparability.

First, because the K-BNT has never been formally
examined in relation to the original E-BNT within a cross-
linguistic framework, Study 1 evaluated structural compa-
rability between the two versions. Specifically, we assessed
whether the culturally adapted K-BNT preserves the hierar-
chical organization and stimulus-level characteristics of the
original test despite extensive item replacement. Here, struc-
tural comparability refers to the degree of similarity in item
order and in core psycholinguistic properties, such as lexical
frequency and syllabic length, which contribute to graded
item difficulty. We hypothesized that, if the two versions are
structurally comparable, they would exhibit similar hierarchi-
cal organization and parallel distributions of key psycholin-
guistic properties despite the substantial cultural adaptations
in the K-BNT. Establishing structural comparability is neces-
sary to determine whether the two instruments share a similar
measurement architecture. However, structural similarity
alone does not guarantee equivalent behavioral performance.

Second, Study 2 examined whether structural compa-
rability is reflected in functional alignment of naming per-
formance across English- and Korean-speaking individuals
with aphasia. We hypothesized that, if structural compara-
bility is preserved, severity-matched groups would demon-
strate broadly comparable performance patterns across
item clusters, supporting functional equivalence in behav-
ioral outcomes. Conversely, if structural comparability is
observed but performance patterns diverge, this would sug-
gest that language-specific factors influence naming perfor-
mance independent of test architecture. Alternatively, if
structural differences are identified, any observed perfor-
mance differences must be carefully scrutinized to deter-
mine whether they arise from test construction or from gen-
uine language-specific variation in lexical-semantic pro-
cessing. By applying clustering analyses to BNT items, we
evaluated how stimulus-level discrepancies shape perfor-
mance profiles in the two populations.
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Together, these complementary analyses allow us to
move beyond assumptions of equivalence based solely on
shared labeling and to distinguish between structural similar-
ity, functional alignment, and language-specific effects. This
framework provides a principled basis for determining under
what conditions the E-BNT and K-BNT may support cau-
tious cross-linguistic comparisons in aphasia research.

Study 1: Structural Comparability
Method

BNT Materials

Two language-specific versions of the BNT were
used: the English version (E-BNT), Second Edition (Kaplan
et al., 2001) and the Korean adaptation (K-BNT; Kim &
Na, 1997). Each version contained 60 picture items, of which
10 were shared across both versions (mushroom, camel,
snail, globe, harmonica, acorn, cactus, escalator, stetho-
scope, and funnel; Kim & Na, 1999). The complete set of 60
items for each version, together with detailed lexical proper-
ties, is presented in Supplemental Material S1.

Data Analyses

Statistical analyses were conducted in R (Version
4.5.1; R Core Team, 2025) within a Google Colab environ-
ment. For structural comparability, we examined two psy-
cholinguistic features—Ilexical frequency and syllabic length—
for each item in the E-BNT and K-BNT. Lexical frequency
values were log transformed (log frequency) using each lan-
guage’s respective corpus. For English, lexical frequency
values corresponded to the logl0 word frequency variable
from the SUBTLEX-US corpus (Brysbaert & New, 2009).
For Korean, raw frequency counts were obtained from the
Survey of Modern Korean Language Usage Frequency 2
(Kim, 2005) and converted to a logl0 scale using the Excel
LOG10 function.

For the length-related measure, we selected syllabic
length rather than phoneme count to enhance cross-linguistic
comparability. Although Korean orthography is alphabetic,
phonological encoding, speech production, and writing are
organized primarily around syllable units, which function as
core prosodic and structural units (e.g., consonant-vowel [CV],
VC, CVC blocks). Given English’s complex consonant clusters
and Korean’s more constrained, syllable-based phonotactics,
syllable length offers a more functionally comparable metric
across languages. It better reflects production-level segmenta-
tion relevant to naming performance in both systems.

Analyses were conducted separately for the full set of
60 items and the subset of 10 overlapping items. For the
total 60 items, independent ¢ tests were used to compare
psycholinguistic properties across languages. In addition, to
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evaluate distributional differences beyond mean compari-
sons, two-sample Kolmogorov—Smirnov (KS) tests were
conducted for both log frequency and syllabic length. Pearson
correlations were computed to examine whether item order
was systematically associated with log frequency or syllabic
length. For the 10 overlapping items, Kruskal-Wallis tests
were used due to the small sample size and nonnormal distri-
butions. Spearman rank-order correlations were then con-
ducted within each language to examine associations between
item order and the two psycholinguistic variables.

Results

Log Frequency and Syllabic Length

Total 60 items. For log frequency, ¢ tests revealed no
significant differences between the E-BNT and K-BNT
items, #(118) = 0.017, p = .986. Consistent with the ¢ test
results, the KS test did not reach statistical significance (d =
0.23, p = .068), although the K-BNT items showed slightly
greater variability in log-frequency values compared to the
E-BNT.

However, the K-BNT items contained a significantly
greater syllabic length compared to those of the E-BNT,
1(118) = 3.296, p = .001 (see Figure 1). The KS test revealed
a significant distributional difference in syllabic length (d =
0.27, p = .005), with greater variability in Korean items.

Overlapping 10 items. For the overlapping 10 items,
Kruskal-Wallis tests found no significant differences
between the E-BNT and K-BNT items in their psycholin-
guistic properties (log frequency: ¥*[1] = 3.29, p = .070;
syllabic length: ¥°[1] = 2.17, p = .141).

Item Order Correlations With
Psycholinguistic Variables

Total 60 items. For the E-BNT, item order showed a
significant negative correlation with log frequency (r =
—-.570, p < .001), suggesting that later presented items were
less frequent in English. Similarly, no significant correlation
emerged between item order and syllabic length (r = .230,
p =.076).

For the K-BNT, item order was also significantly and
negatively correlated with log frequency (r = —.617, p <
.001), indicating that items presented later in the test tended
to be less frequent words. However, no significant correla-
tion was found between item order and syllabic length (r =
209, p = .110).

Overlapping 10 items. For the 10 overlapping items,
the E-BNT showed a significant negative correlation
between item order and log frequency (p = —.745, p =
.013), suggesting that later presented items were less fre-
quent. No significant association emerged between item
order and syllabic length (p = .465, p = .176).
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Figure 1. Distributions and mean comparisons of (A) log-transformed lexical frequency (log frequency) and (B) syllabic length for Boston
Naming Test items. E-BNT = English version of the Boston Naming Test; K-BNT = Korean version of the Boston Naming Test.
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Syllabic Length

In the K-BNT, item order was not significantly corre-
lated with log frequency (p = —.515, p = .128). However, item
order showed a significant positive association with syllabic
length (p = .679, p = .031), indicating that the overlapping
items appearing later in the test tended to have more syllables.

To summarize, analyses from Study 1 indicate that
the two versions of the BNT are structurally comparable in
terms of lexical frequency and item order. Building on this
structural comparability, Study 2 examined whether cross-
linguistic and cross-cultural effects would emerge by apply-
ing cluster analyses to subsets of items, thereby scrutinizing
potential item-level influences on performance.

Study 2: Cross-Linguistic Comparisons
in Aphasia

Method

Participants

Thirty-eight monolingual PWA participated in Study
2: 19 were native Korean speakers and 19 were native
English speakers. All Korean-speaking participants were
native Koreans recruited in Seoul, the capital city of South
Korea, where the standard Korean dialect is spoken. All
English-speaking participants were recruited in Boston and
self-identified as native monolingual speakers of English.

All individuals reported non-Hispanic ethnicity. Regarding
race, 18 of the 19 English-speaking participants identified
as Caucasian/White, and one participant identified as Black
or African American.

Inclusion criteria were (a) diagnosis of stroke aphasia
based on the WAB-Revised (WAB-R; Kertesz, 2006) for
English speakers or the Korean version (Paradise—Korean
Version of the Western Aphasia Battery—Revised; Kim & Na,
2012) for Korean speakers, (b) history of left-hemisphere or
subcortical stroke (ischemic or hemorrhagic), (c) right-handed
before the stroke, (d) being in the chronic stage (> 6 months
postonset [MPO]), (e) no other neurological disease (e.g.,
dementia), (f) no history of developmental disorders or pre-
morbid intellectual disability, (g) English or Korean as the
first language, and (h) normal or corrected-to-normal vision.

The two language groups were matched on Aphasia
Quotient (AQ; a 0-100 index of overall aphasia severity,
with higher scores indicating milder impairment), age, years
of education, and MPO (see Table 1). Specifically, the
Korean-speaking cohort consisted of 19 participants.
English-speaking participants were selected from a larger
available pool, with AQ prioritized to ensure comparability
in overall aphasia severity across language groups. Age,
education, and MPO were subsequently considered to mini-
mize between-group differences at the group level while
maintaining independent samples. As shown in Table 1, no
significant between-group differences were observed for
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Table 1. Demographic information of the mean (standard deviation) for language groups.

Variable Korean PWA (n = 19)

English PWA (n = 19) t test results

Age (years) 48.74 (15.53)

52.47 (13.28) 1(36) = -0.797, p = .430

Sex (female:male) 5:14 6:13 NA

Education (years) 13.42 (2.56) 14.95 (2.29) t(36) = -1.931, p = .061
WAB-AQ (total = 100) 67.61 (14.44) 70.61 (11.65) 4(36) = 1.815, p = .486
MPO 79.21 (64.45) 47.84 (38.97) t(36) = -0.703, p = .077

Note. PWA = persons with aphasia; NA=not available; WAB-AQ = Western Aphasia Battery—Aphasia Quotient; MPO = months postonset.

AQ, age, education, or MPO (all ps > .05). Individual-level
demographic and clinical information is provided in Sup-
plemental Material S2. Ethical approval was granted by the
institutional review board of Ewha Womans University
(2022-0140) and by the institutional review board of the
Charles River Campus at Boston University (Reference
3309E). All participants gave written informed consent
before completing study procedures.

Both language groups included a mix of aphasia sub-
types. In the Korean sample, anomic (36.8%), conduction
(31.6%), Broca’s (10.5%), Wernicke’s (10.5%), transcortical
motor (5.3%), and global (5.3%) aphasia were observed; in
the English sample, anomic (47.4%), conduction (26.3%),
Broca’s (21.1%), and transcortical motor (5.3%) aphasia
were observed. Collapsing syndromes by fluency yielded
comparable proportions across languages—fluent (anomic,
conduction, Wernicke’s): Korean 15/19 (78.9%) versus
English 14/19 (73.7%); nonfluent (Broca’s, transcortical
motor, global): Korean 4/19 (21.1%) versus English 5/19
(26.3%). Group differences were not statistically significant,
x’(5) = 4.01, p = .55 (fluent vs. nonfluent: Fisher’s exact,
p = 1.00). Individual-level diagnoses are provided in Sup-
plemental Material S2.

Procedure

Participants were administered either the E-BNT
(Kaplan et al., 2001) or the K-BNT (Kim & Na, 1997),
according to their language group. Administration of both
versions followed the standardized procedures outlined in
their respective manuals, ensuring consistency in item pre-
sentation and scoring.

Data Analyses

We first compared overall accuracy for the full set of
60 items using a generalized linear mixed-effects model
(GLMM), with language group (reference: English) as a
fixed effect. Log frequency and syllabic length were entered
as item-level covariates to evaluate whether any language-
group effect remained beyond these structural characteris-
tics. We additionally tested Pearson coefficient correlations
between item order and accuracy in both versions of the
BNT. For the 10 overlapping items, group differences in
accuracy were evaluated using the Mann—Whitney U test
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due to the small sample size and nonnormal distributions,
and associations between item order and accuracy were
examined using Spearman rank-order correlations.

For the cluster analyses, we applied k-means cluster-
ing separately within each language group to the item-by-
participant binary response matrix (Items x Participants).
Each BNT item was represented as a binary response vec-
tor across participants within that language group (1 = cor-
rect, 0 = incorrect), such that each item corresponded to a
point in a multidimensional space with dimensionality
equal to the number of participants. kK means then grouped
items by iteratively minimizing within-cluster variance
based on Euclidean distance between these response vec-
tors. Clustering was not determined solely by the total
number of correct responses per item but rather by which
specific participants answered each item correctly. In other
words, two items could have the same overall accuracy yet
differ in how responses were distributed across individuals.
For example, consider two items each answered correctly
by 15 participants. Item A might have the response pattern:
(U, 1,1,1,1,1,1,1,1,1,1,1, 1, 1, 1, 0, 0, 0, 0), whereas
Item B might show: (1, 1,1, 1,1,1,1,1,1,1,0,0,0, 1, 1,
1, 1, 1, 0). Although both items have 15 correct responses,
the identity of the participants who responded correctly dif-
fers. This produces nonidentical response vectors and a
nonzero Euclidean distance between items, which can lead
to different cluster assignments. Within each language
group, we further examined whether significant differences
existed across cluster levels with respect to four dependent
variables: overall accuracy, log frequency, syllabic length, and
item order. Overall accuracy was analyzed using a GLMM,
including cluster level as a fixed factor, covariates of log fre-
quency and syllabic length, and random intercepts for sub-
jects and items. The other dependent variables (log fre-
quency, syllabic length, and item order) were analyzed with
separate linear mixed-effects models that included cluster
level as a fixed factor and random intercepts for items.

For the between-group comparisons in accuracy
across cluster levels, we fit a GLMM with a binomial link
function. The dependent variable was trial-level accuracy
(0 = incorrect, 1 = correct). The fixed effects were all sum
coded and included language group (English = +1,
Korean = -1), cluster (Cluster 1 = —1, Cluster 2 = 0,
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Cluster 3 = +1), and the interaction between language and
cluster, with log frequency and syllabic length entered as
covariates. Random intercepts for both subject and item
were specified to account for within-subject and within-
item variability. We further explored how overall and
cluster-level BNT accuracy were associated with aphasia
severity (AQ scores).

All analyses were conducted in R (Version 4.5.1; R
Core Team, 2025) within a Google Colab environment.
For statistical modeling, we used Ime4 (Bates et al., 2015),
ImerTest (Kuznetsova et al., 2017), and emmeans (Lenth,
2021). Independent-samples ¢ tests, Pearson correlation coef-
ficients, and k-means clustering were implemented or calcu-
lated via the stats package (R Core Team, 2025). Least abso-
Iute shrinkage and selection operator logistic regressions were
conducted using the glmnet package (Friedman et al., 2021).

Results

Overall Performance Comparisons Between the
Language Groups

Total 60 items. We first conducted a between-
language group comparison of overall accuracy using a
Welch independent-samples ¢ test. There was no significant
between-group difference (English group: M = 34.42, SD =
13.01, Korean group: M = 31.95, SD = 11.30), #35.31) =
—-0.63, p = .536.

We then performed the adjusted analysis using a
GLMM, including log frequency and syllabic length as
covariates. For overall accuracy in the full set of 60 items, no
significant difference was found between the language groups
(B = -0.224, p = .611), with the English group a mean of
34.42 (SD = 13.01) and the Korean group scoring a mean of
31.95 (SD = 11.30). We further examined whether item-level
accuracy was influenced by item order by analyzing Pearson
correlations between item order and the number of partici-
pants who responded correctly. Strong negative associations
were found for both language groups—E-BNT: r = —.85, p
< .001; K-BNT: r = =.81, p < .001—indicating that the
PWA in both groups had greater difficulty with items
appearing later in the test (see Figure 2).

Overlapping 10 items. For the 10 overlapping items,
overall accuracy did not differ significantly between the
language groups. The English-PWA group (M = 0.60,
SD = 0.25) and the Korean-PWA group (M = 0.58, SD =
0.21) performed comparably, with no significant differ-
ence observed (Mann—-Whitney U = 189.5, p = .80). Spearman
correlations revealed significant negative correlations in both
languages—English: p = —.733, p = .016; Korean: p =
—.636, p = .048—indicating that, as in the full 60-item set,
later positioned items were more difficult for both lan-
guage groups.

Cluster Analyses

k-means clustering identified three clusters within
each language group (see Figures 3A and 3B for E-BNT
and K-BNT, respectively). With respect to the number of
clusters, although the silhouette coefficient reached its max-
imum at k = 2, the three-cluster was selected because it pro-
vided a more interpretable graded structure while still
maintaining a relatively high silhouette value. Notably, the
silhouette coefficient declined sharply at k£ = 4 and contin-
ued to decrease thereafter for both the K-BNT and E-
BNT (Kaufman & Rousseeuw, 2009; see Supplemental
Material S3). The cluster assignments of all 60 BNT items
across both language groups are provided in Supplemental
Material S1.

To visualize the spatial arrangement of item clusters,
we applied principal component analysis (PCA) to the same
item-by-participant response matrix and projected items
onto the first two principal components. PCA was used
solely for visualization and did not influence the clustering
solution or statistical inference.

From the visual inspection of the two-dimensional
(2D) plot on the K-BNT (see Figure 3A), it is interesting to
note that Cluster 3 (colored in yellow) includes culturally
salient items, such as the Korean national flag (Taegeukgi),
the traditional drum (Janggu), the historical observatory
(Cheomseongdae), and the Joseon-era warship (Geobukseon).
To respect copyright restrictions on the original K-BNT
artwork, the 2D plot displays concept-matched, black-
and-white line drawings licensed as copyright-free from
Shutterstock (www.shutterstock.com). These substitutes
do not reproduce the proprietary K-BNT images. To further
explore the characteristics of the clusters, we conducted
follow-up analyses within each group as well as between-
group comparisons.

Cluster comparisons for each language group. Within
each language group, we examined whether significant dif-
ferences existed among the three clusters (1-3; reference =
Cluster 1) across four outcome variables: accuracy, log fre-
quency, syllabic length, and item order. Accuracy was ana-
lyzed using a GLMM with log frequency and syllabic
length entered as covariates, while the other outcomes were
tested with LLMs. Descriptive statistics for each cluster are
presented in Table 2 and Figure 4.

For the E-BNT, significant effects of cluster were
observed across all four variables: overall accuracy, log fre-
quency, item order, and syllabic length (see Table 2). Over-
all accuracy systematically decreased from Cluster 1 to
Cluster 2 (p = —1.32, p < .001), from Cluster 1 to Cluster 3
(B =-3.15, p < .001), and from Cluster 2 to Cluster 3 (f =
1.828, z = 7.382, p < .001). Log frequency decreased from
Cluster 1 to Cluster 2 (B = —0.81, p = .001) and from Clus-
ter 1 to Cluster 3 (B = —1.20, p < .001), whereas the
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Figure 2. Distribution of accurate responses by item order for each language group.
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difference between Clusters 2 and 3 was not significant (f =
0.388, t = 1.707, p = .211). For the syllabic length, there
was a significant increase from Cluster 1 to Cluster 3 (p =
0.77, p = .013) and between Cluster 2 and Cluster 3 (f =
0.699, t = 2.623, p = .030) but not from Cluster 1 to Cluster
2 (B =0.07, p = .811). Item order increased from Cluster 1
to Cluster 2 (B = 15.46, p < .001), from Cluster 1 to Cluster

3 (p = 36.11, p < .001), and from Cluster 2 to Cluster 3
(B =20.7,t=6.397, p <.001).

In the K-BNT, significant effects of cluster were
observed across accuracy, log frequency, and item order,
but not syllabic length (see Table 2). Overall accuracy
decreased progressively from Cluster 1 to Cluster 2

Figure 3. k-means clustering of Boston Naming Test (BNT) items for each language group: (A) English version of the BNT and (B) Korean
version of the BNT. Each panel displays the distribution of BNT items across three clusters.

@tethoscope Melicopter 2 gowel Taegeukgi 7/ g™
2 pencil - A oecbukason  cPomearanste @, Fan Habd
ow's nose ring N
@hec M aragus @armonica W Pulley
stroller
= Starfish Dinosaur Mushroom
stilts Wysbgpem Saw Cheomseongdae ?Ef BooWemktiarmer
. il o oart ¥ Wind chi i gnctu ngamel
gé i mel
. o Ccamel e = pardhienbies e
Pretzel Volcano House i el Handcuffs
@ivod @ellis Flower Jopper
~
K ] .
° - e snail (Racquet H Harubang gare Picycle
@ccordion G lobe comb g armoniggon Kicle
datch Bhinoceros SRR 6bopus 3; (@SRlsEweb
m (Pelican £ i
& S Harp  Dominoes £ (Srutch ORI el light
Wreath (€anoe
-1 Conical h gf”u'd g
@ompas o “Meroscope o
wnicom " Broom @lobe
-2 igloo Hanger (Hourglass st W
Balm trdgcalator @siheus (Gentipede
Seahorse -2 = gSnowman
Cluster 1 Cluster 1 (Bat
Cluster 2 @ Cluster2 2 P (Scale
Acom ire extinguishefnail
=31 @ Cluster3 Cluster 3 ¢ o
-6 -4 -2 0 2 4 -4 -2 0 2 4
Principal Component 1 Principal Component 1

8 American Journal of Speech-Language Pathology e 1-15

Downloaded from: https://pubs.asha.org Michael Scimeca on 06/01/2026, Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions



Table 2. Descriptive statistics by cluster for item order, log frequency, and syllabic length in the Korean version of the Boston Naming Test
(K-BNT) and English version of the Boston Naming Test (E-BNT).

K-BNT E-BNT
Item Item

Cluster Variable n M (SD) n M (SD) mean_diff [95% CI] P

1 Log frequency 23 0.538 (1.257) 16 0.734 (1.193) -0.196 [-1.0083, 0.611] .625
1 Syllables 23 2.391 (0.656) 16 1.812 (0.834) 0.579 [0.067, 1.090] .084
1 ltem 23 21.000 (18.638) 16 12.625 (11.695) 8.375 [-1.482, 18.232] .186
2 Log frequency 21 -0.124 (0.623) 25 -0.074 (0.508) —-0.050 [-0.394, 0.293] .769
2 Syllables 21 2.762 (0.995) 25 1.880 (0.666) 0.882 [0.364, 1.400] .003
2 ltem 21 32.429 (11.016) 25 28.080 (10.973) 4.349 [-2.218, 10.915] .378
3 Log frequency 16 -0.533 (0.891) 19 -0.463 (0.486) -0.070 [-0.587, 0.446] .780
3 Syllables 16 2.688 (0.602) 19 2.579 (1.121) 0.109 [-0.502, 0.719] .718
3 ltem 16 41.625 (15.899) 19 48.737 (9.054) -7.112 [-16.392, 2.168] 27

Note. p values were based on Welch'’s t test—applied Holm—Bonferroni correction. Cl = confidence interval.

(B=-1.44, p <.001) and from Cluster 1 to Cluster 3 (p =
-2.78, p < .001). A pairwise comparison using emmeans
further identified a significant difference between Cluster 2
and Cluster 3 (p = 1.630, z = 4.57, p < .001). Log frequency
also decreased significantly from Cluster 1 to Cluster 2 (f =
-0.66, p = .028) and from Cluster 1 to Cluster 3 (p =
—1.071, p = .001), whereas the difference between Clusters
2 and 3 was not significant (§ = 0.408, r = 1.259, p = .424).
Item order systematically increased with cluster level,
from Cluster 1 to Cluster 2 (p = 11.43, p = .018) and from

Cluster 1 to Cluster 3 (p = 20.63, p < .001); however, the
Clusters 2 and 3 contrast was not significant (p = =9.2, ¢ =
1.777, p = .186). No significant differences were found in
the syllabic length across clusters (all ps > .05).

Cluster comparisons between language groups. Prior
to comparing naming accuracy between language groups,
we examined whether the K-BNT and E-BNT differed in
structural characteristics within each cluster using Welch’s ¢
tests. To control for multiple comparisons, Holm—Bonferroni

Figure 4. Psycholinguistic properties per each cluster in Boston Naming Tests: log frequency, syllabic length, and item order. E-BNT =
English version of the Boston Naming Test; K-BNT = Korean version of the Boston Naming Test.
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corrections were applied within each cluster, with three com-
parisons conducted per cluster. Results are presented in
Table 2. For Cluster 1, no significant between-language differ-
ences were observed in log frequency, syllabic length, or item
order after correction (all ps > .05). For Cluster 2, syllabic
length remained significantly greater in K-BNT than in
E-BNT after correction (adjusted p = .003), whereas log fre-
quency and item order did not differ between languages
(ps > .05). For Cluster 3, no significant between-language
differences were observed for any variable (all ps > .05).

We next examined overall accuracy across clusters
between language groups using a GLMM, including log
frequency and syllabic length as covariates. The results are
summarized in Table 3. There was a significant main effect
of cluster level (p = —1.321, p < .001), indicating that accu-
racy decreased as cluster number increased. Post hoc pair-
wise comparisons further showed that accuracy was signifi-
cantly lower from Cluster 1 to Cluster 2 (p = —1.260, z =
-5.715, p < .001), from Cluster 1 to Cluster 3 (p = —1.290,
z = —6.455, p < .001), and from Cluster 2 to Cluster 3 (f =
-2.55, z = =9.859, p < .001). The main effect of language
group was not significant (p = 0.296, p = .218), indicating no
overall difference between English and Korean speakers.

We observed a significant interaction between lan-
guage group and cluster level (B = 0.231, p = .019; see
Figure 5). Post hoc tests using interaction contrasts in
emmeans revealed that the between-language group differ-
ence (Korean vs. English) was significantly larger at Cluster
2 than at Cluster 1 (p = 0.935, z = 2.747, p = .006) and at
Cluster 3 than at Cluster 1 (p = 1.102, z = 2.736, p = .006).
In contrast, the Korean—English difference between Cluster
2 and Cluster 3 was not significant (§ = 0.167, z = 0.493,
p =.621).

Correlations with overall aphasia severity. In the English
PWA, AQ was significantly correlated with overall BNT
accuracy (r = .759, p < .001), as well as with performance

in all clusters—Cluster 1 (r = .566, p = .012), Cluster 2 (rr =
.664, p = .007), and Cluster 3 (r = .796, p < .001). In the
Korean PWA, AQ was significantly associated with overall
K-BNT accuracy (r = .581, p = .009). At the cluster level,
AQ was significantly correlated with performance in Cluster
2 (r=.599, p =.007) and Cluster 3 (r = .538, p = .018), but
not in Cluster 1 (r = .334, p = .163).

Discussion

The current study demonstrated overall structural
comparability between the E-BNT and its Korean adaptation
(K-BNT). However, cluster analyses of the BNT items revealed
item-specific effects, particularly within the cluster compris-
ing culturally salient items for Korean-speaking PWA.

Study 1 showed that the two versions of the BNT
were broadly comparable in terms of item difficulty struc-
ture, as reflected in lexical frequency. Correlational analy-
ses indicated that, in both versions, lexical frequency was
strongly associated with item order, consistent with the
intended difficulty gradient of the original BNT design.
These findings suggest that, despite substantial item replace-
ment, the K-BNT preserves the structural principle of graded
difficulty. Similarly, several other adapted versions of the
BNT in diverse languages have demonstrated efforts to
maintain this gradient—often by rearranging item order to
align with lexical frequency, familiarity, and item perfor-
mance (e.g., Lebanese: Chedid & Stephan, 2024; Swedish:
Tallberg, 2005). In contrast, the syllabic length did not show
a significant correlation with item order in either version,
suggesting that syllabic length did not contribute to the hier-
archical difficulty structure of the test. This result likely
reflects the fact that the systematic increase in item-level dif-
ficulty was primarily intended to be controlled by lexical fac-
tors rather than phonological components. Some adapta-
tions have attempted to match word length and syllable count

Table 3. Generalized linear mixed-effects model with language group, cluster level, and covariates as fixed effects and accuracy as the

dependent variable (pairwise contrasts are indented).

Parameter Estimate SE z p
Language group 0.296 0.240 1.232 .218
Cluster level -1.321 0.116 -11.342 < .001
Cluster 2—Cluster 1 -1.260 0.220 -5.715 < .001
Cluster 3—Cluster 2 -2.550 0.259 -9.859 < .001
Cluster 3—Cluster 1 -1.290 0.201 -6.455 < .001
Log frequency 0.309 0.096 3.214 .001
Syllabic length -0.175 0.072 -2.420 .016
Language Group x Cluster Level 0.231 0.099 2.329 .019
Cluster 2 (Korean vs. English)-Cluster 1 (Korean vs. English) 0.935 0.341 2.747 .006
Cluster 3 (Korean vs. English)-Cluster 2 (Korean vs. English) 0.167 0.338 0.493 .621
Cluster 3 (Korean vs. English)-Cluster 1 (Korean vs. English) 1.102 0.403 2.736 .006
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Figure 5. Language-group differences in estimated accuracy across
cluster levels in Korean and English versions of Boston Naming Tests.
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when replacing items that deviated from the original version
(e.g., Chedid & Stephan, 2024), suggesting that, while sylla-
ble length was considered a feature to align, it was not the
primary principle guiding item ordering.

Although neither BNT version showed a relationship
between item order and the systematic increase in syllable
length, the K-BNT contained significantly more syllables
per word than the E-BNT. This suggests that the Korean
adaptation may involve a greater number of syllables per
lexical item, largely driven by language-specific structural
features. Korean, as an agglutinative language, is character-
ized by rich morphophonological processes that yield longer
syllabic and morphological units, encoded within syllabic
Hangul blocks (Sohn, 2001). By contrast, English employs a
linear alphabetic system, typically producing shorter and less
syllabically dense lexical forms. These cross-linguistic differ-
ences in phonological systems provide important context for
understanding why the Korean adaptation naturally results
in longer word forms, even when items showed comparable
lexical frequency between the two languages.

Despite the structural difference in syllable length
between the E-BNT and K-BNT, no significant between-
group difference in overall naming accuracy was observed.
This pattern was consistent in both the unadjusted
between-language comparison and the covariate-adjusted
GLMM, conducted in samples matched on demographic
(age, education) and clinical (aphasia severity, MPO) char-
acteristics. This suggests that the greater syllabic length of

Korean lexical items, though reflecting intrinsic properties
of the language, does not jeopardize cross-group compara-
bility in overall accuracy. Instead, it underscores the impor-
tance of matching participants on relevant variables to
ensure fair cross-linguistic comparisons. In other words,
while Korean items may impose inherently higher phonolo-
gical load due to syllable structure, individuals with aphasia
were not disproportionately disadvantaged when contrasted
with their English-speaking counterparts under well-controlled
conditions. However, it should be noted that, while overall
accuracy was unaffected, the influence of phonological struc-
ture may emerge in outcome measures that are time sensi-
tive. Paradigms involving temporal constraints, such as ver-
bal fluency tasks or response latency measures, are more
likely to reflect differential phonological demands across lan-
guages. In such contexts, the greater syllabic length and mor-
phophonological complexity of Korean could plausibly con-
tribute to slower retrieval or production, thereby producing
performance differences that remain obscured when only
accuracy-based outcomes are considered. A series of cross-
linguistic studies employing verbal fluency tasks in Korean
and English speakers, both with and without brain damage,
have shown that overall accuracy levels (e.g., total animal
fluency scores) were comparable between English- and
Korean-speaking individuals with aphasia. However, quali-
tative differences emerged in the types of items generated,
particularly when culturally specific criteria were applied—
for instance, the inclusion of zodiac-related animals (Sung
et al., 2025; see Shin et al., 2025, for evidence in Alzheimer’s
disease). These findings underscore the necessity of account-
ing for linguistic and cultural differences when developing or
adapting neuropsychological assessments for diverse lan-
guage populations, as such features may differentially influ-
ence task demands. Nevertheless, with appropriately designed
methodological controls, valid and equitable cross-linguistic
comparisons can be achieved.

Although the overall structural properties of the K-BNT
and E-BNT were broadly comparable, the cluster analyses
in Study 2 revealed meaningful language-specific differences.
Within each version, psycholinguistic properties were pri-
marily driven by lexical frequency, and naming performance
decreased systematically across clusters, consistent with the
intended hierarchical gradation of item difficulty. However,
a significant interaction between language group and cluster
type emerged. Specifically, the K-BNT elicited lower accu-
racy than the E-BNT in Clusters 2 and 3, whereas no
between-language difference was observed in Cluster 1, the
easiest condition characterized by higher lexical frequency
and shorter syllabic length.

This raises an important question: Why were cross-
language differences observed only in the more demanding
clusters for Korean speakers? Between-group comparisons
indicated no significant differences in lexical frequency
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across clusters, suggesting that frequency alone does not
account for the observed performance divergence. However,
Cluster 2 items in the K-BNT had significantly greater syl-
labic length than those in the E-BNT, and Cluster 3 consisted
largely of culturally salient proper nouns (e.g., historical or
geographical landmarks) that lack direct English equivalents.

These characteristics provide plausible explanations
for the interaction effect. Greater syllabic length in Cluster
2 may impose increased phonological encoding and articu-
latory demands in Korean, particularly under conditions of
lexical retrieval difficulty. Meanwhile, Cluster 3 items,
although low in corpus-based frequency, include culturally
embedded proper names whose familiarity may vary across
individuals and whose retrieval processes may differ from
those involved in common object naming. Thus, the clus-
ters that showed cross-language performance divergence
were precisely those that incorporated either increased pho-
nological load (Cluster 2) or culturally specific lexical con-
tent (Cluster 3).

Importantly, overall naming accuracy did not differ
significantly between language groups. The observed differ-
ences emerged only at the cluster level, suggesting that
language-specific phonological and cultural factors may
subtly modulate performance under higher task demands
without altering global accuracy scores. These findings
indicate that structural comparability at the test level does
not necessarily ensure uniform functional equivalence across
all item subsets. To further clarify the item-level mechanisms
underlying these cluster-specific effects, we are extending this
line of research using larger pooled data sets across both lan-
guage groups. We are developing an IRT-based framework
to directly estimate item difficulty and discrimination param-
eters, enabling more rigorous testing of measurement invari-
ance and differential item functioning between the E-BNT
and K-BNT. The present study provides the foundational
empirical rationale for these next-step item-level analyses by
identifying cluster-based patterns that cannot be fully
explained at the aggregate test level.

In line with the cluster-based accuracy findings dis-
cussed previously, the correlations between BNT perfor-
mance and AQ further revealed language-specific patterns.
In the English-speaking group, all three clusters were signif-
icantly associated with AQ, and the strength of the correla-
tions increased systematically as lexical frequency decreased
(Cluster 1: r = .566; Cluster 2: r = .664; Cluster 3: r = .796).
This graded pattern is consistent with the intended hierar-
chical structure of the BNT and suggests that lower fre-
quency items provide greater sensitivity to overall aphasia
severity in the E-BNT.

In contrast, the Korean-speaking group demonstrated
a less strictly graded relationship. Only Clusters 2 and 3 were
significantly correlated with AQ (Cluster 2: r = .599; Cluster
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3: r = .538), whereas Cluster 1 (highest-frequency items) was
not (r = .334). Moreover, the strongest association emerged
for Cluster 2 rather than Cluster 3, diverging from the mono-
tonic frequency-severity gradient observed in the English
group. Together with the previously noted cluster-level inter-
action, these findings suggest that, while lexical frequency
remains an important organizing principle in both versions,
the way item subsets map onto aphasia severity may differ
across languages, potentially reflecting the influence of
language-specific phonological and cultural features embed-
ded within the adapted test.

Taken together, the correlation patterns reinforce the
cluster-level findings and provide further nuance to their
interpretation. The absence of a strictly graded frequency—
severity relationship in the Korean group suggests that cul-
turally embedded and item-specific features may shape how
naming performance maps onto overall aphasia severity.
Importantly, multiple clusters in the K-BNT were signifi-
cantly associated with AQ, and we do not contend that cul-
turally salient items are inherently superior predictors of
impairment. Rather, their relative contribution within the
hierarchical structure appears to differ across language ver-
sions, indicating that comparable test architecture does not
guarantee identical functional weighting of item subsets. To
more precisely disentangle item-level difficulty and its relation
to latent severity across languages, future research should adopt
item IRT approaches, as illustrated by Jahn et al. (2013). Such
modeling would allow a more rigorous examination of mea-
surement invariance and differential item functioning between
the E-BNT and K-BNT, clarifying whether observed cross-
language differences reflect test construction or genuine
language-specific processing factors.

In clinical settings where Korean-English bilingual
individuals with aphasia are evaluated, these findings war-
rant careful and measured interpretation. Culturally embed-
ded items should be interpreted with caution, irrespective of
conclusions regarding structural comparability between test
versions. The K-BNT was normed for monolingual Korean
speakers (Kim & Na, 1999), and performance may vary as a
function of language dominance, exposure, and sociocultural
experience. In heavily adapted versions such as the K-BNT,
culturally weighted items may introduce variability unrelated
to aphasia severity in bilingual individuals. This issue reflects
differences in familiarity and proficiency rather than structural
inequivalence per se. Accordingly, while the present study
supports overall structural comparability for cross-linguistic
research in monolingual populations, assessment in bilingual
contexts should explicitly account for cultural exposure and
language history when interpreting naming performance.

Although the current study provides novel insights into
structural comparability and item clustering across the E-BNT
and K-BNT, several limitations warrant consideration. First,

Downloaded from: https://pubs.asha.org Michael Scimeca on 06/01/2026, Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions



our analyses were restricted to two language groups with a rel-
atively limited sample size; incorporating additional language
versions (e.g., Spanish, Chinese, French) would provide a
broader cross-linguistic perspective. Second, the psycholin-
guistic properties examined in this study were limited to a
small set of variables (e.g., lexical frequency, syllabic length).
This limitation reflects the current lack of large-scale Korean
databases for other psycholinguistic factors, such as age of
acquisition, familiarity, and imageability, which prevents
their inclusion in cross-linguistic analyses. Third, while we
conducted separate analyses of healthy control groups to
validate the hypotheses in Study 1, we did not include
healthy participants directly matched to the PWA groups in
each language. Future research should incorporate larger
samples encompassing a wider range of aphasia severities
and subtypes, as well as matched healthy control groups, to
enable more robust cross-group comparisons. In addition,
further work is needed to identify which psycholinguistic
variables most strongly influence cross-linguistic similarities
and differences in word-retrieval performance by examining
a broader set of linguistic properties. Finally, although our
clustering approach identified meaningful patterns of item
difficulty, future studies should extend this framework to
bilingual populations, as cross-language interactions in nam-
ing performance may clarify the extent to which BNT adap-
tations capture universal versus language-specific aspects of
lexical retrieval deficits in aphasia.

Conclusions

The present study provides evidence regarding the
structural comparability and cross-language performance
alignment of the E-BNT and K-BNT in monolingual indi-
viduals with aphasia. At the structural level, the two versions
were broadly comparable in lexical frequency distribution
and graded item ordering, despite inherent cross-linguistic
differences in phonological structure, including the greater
syllabic length observed in Korean. Importantly, overall
naming accuracy did not differ significantly between lan-
guage groups when demographic and clinical variables were
matched, supporting cautious cross-linguistic comparisons at
the global test level in research contexts.

At the same time, cluster-level analyses revealed a sig-
nificant Language x Cluster interaction, indicating that
structural alignment at the test level does not guarantee
uniform functional equivalence across all item subsets. In
English speakers, lower frequency clusters showed progres-
sively stronger associations with aphasia severity, consistent
with the intended difficulty gradient of the original BNT.
In Korean speakers, however, the severity relationship was
less strictly graded, and clusters containing greater syllabic
length or culturally salient proper nouns showed differential

contributions. These findings suggest that language-specific
phonological and cultural features may subtly modulate
performance under higher task demands, even when overall
accuracy remains comparable.

Accordingly, the clinical use of each version within its
respective monolingual context remains supported. How-
ever, the results underscore the importance of empirically
examining structural and functional comparability when sim-
ilarly labeled instruments are used to inform cross-linguistic
research, synthesize global evidence, or interpret findings
across language communities. In bilingual contexts, cultur-
ally embedded items should be interpreted with caution,
not because structural equivalence fails per se but because
familiarity and language experience may independently
influence performance. Future research should extend this
framework by incorporating additional language versions,
larger samples, and item-level modeling approaches (e.g.,
IRT) to evaluate measurement invariance and differential
item functioning more precisely. Such efforts will be essential
for strengthening the global interpretability of standardized
aphasia assessments while maintaining sensitivity to linguis-
tic and cultural diversity.
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