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aDepartment of Communication Disorders, Ewha Womans University, Seoul, Korea; bDepartment of 
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ABSTRACT
This study examined the effects of Verb-Semantic Feature 
Analysis (Verb-SFA) on verb naming, noun retrieval, 
sentence comprehension, and discourse production in 
individuals with Dementia of the Alzheimer’s Type (DAT). 
Given the lexical–semantic degradation characteristic of 
DAT and the central role of verbs in Korean, a verb-final 
language, this study evaluated whether Verb-SFA facilitates 
treatment, near-transfer, and far-transfer effects. Three male 
participants, aged 60 or older with 16 years of education, 
completed 17 sessions: pre-treatment (4 sessions), 
treatment (10 sessions), and post-treatment (3 sessions). 
Treatment effects were assessed using 45-item probe sets 
derived from the Korean Item Selection Naming Test. 
Results showed significant improvement in naming 
accuracy for treated verbs, with a robust interaction 
between treatment sessions and treated items. No 
significant near-transfer effects were found for untreated 
verbs in the probe set or on the Action Naming Test. 
However, significant near-transfer effects were observed for 
noun retrieval on the Korean-Boston Naming Test, 
although verbal fluency tasks showed no improvement. 
Far-transfer effects emerged in sentence comprehension, 
suggesting strengthened verb–semantic processing 
supports higher-level linguistic abilities. No measurable 
gains were observed in discourse production. Overall, Verb- 
SFA treatment enhanced verb naming and sentence 
comprehension in individuals with DAT.
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Introduction

Dementia of the Alzheimer’s Type (DAT) is a progressive neurodegenerative dis
order characterized by deterioration of memory, conceptual knowledge, and 
language, ultimately resulting in profound communication challenges and func
tional decline (McKhann et al., 1984; Mohs et al., 1986; Nussbaum & Ellis, 2003). 
These linguistic impairments arise primarily from widespread degradation of the 
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lexical–semantic system, as DAT leads to neuronal loss in cortical regions critical 
for semantic memory and language processing. Consequently, individuals with 
DAT show pronounced naming difficulties – a hallmark symptom that emerges 
early and worsens as semantic representations undergo hierarchical degra
dation, with specific item-level knowledge declining earlier than general categ
orical information (Appell et al., 1982; Bayles & Trosset, 1992; Chertkow & Bub, 
1990; Hodges et al., 1992). Naming attempts frequently include circumlocutions, 
vague or unrelated descriptions, personal-experience–based explanations, and 
semantic paraphasias (Bowles et al., 1987; Parks & Haxby, 1993), reflecting the 
progressive loss of conceptual detail.

Although naming impairments in DAT are well documented, much of the 
existing literature has focused disproportionately on nouns, offering extensive 
insight into how semantic deterioration affects concrete object naming (Efstra
tiadou et al., 2018; Kiran et al., 2013; Massaro & Tompkins, 1994; Peñaloza et al., 
2020). However, naming deficits are not uniform across word classes. Research 
indicates that verbs often place greater demands on the semantic and syntactic 
systems due to their relational structure and argument complexity (Kim & 
Thompson, 2000; Marshall et al., 1998; Thompson, 2003). This pattern under
scores a critical yet underexplored need: understanding verb retrieval deficits 
in DAT and incorporating them into intervention frameworks.

Despite the clinical importance of lexical–semantic impairments in DAT, 
naming treatment research in this population remains limited, especially com
pared to the extensive aphasia literature. Existing DAT studies have primarily tar
geted noun-retrieval processing, with few addressing verb naming or broader 
linguistic outcomes. Moreover, even noun-focused treatments have shown incon
sistent generalization, with improvements often restricted to trained items (Jelcic 
et al., 2012; Jokel & Anderson, 2012). These limitations underscore the need for 
treatment approaches that more effectively strengthen underlying semantic net
works and thereby facilitate generalization beyond trained items.

Semantic Feature Analysis (SFA) is a semantic-based naming approach in 
which a target word is introduced and the individual is guided to activate 
semantically related information associated with that word. Early SFA work (Ylvi
saker & Szekeres, 1985) organized semantic information into several feature cat
egories, and later aphasia studies adopted similar procedures by encouraging 
participants to identify or sort features related to a given target, thereby 
strengthening semantic network activation (Boyle & Coelho, 1995; Efstratiadou 
et al., 2018; Kiran & Thompson, 2003; Peñaloza et al., 2020; Sandberg et al., 
2020). More recent research has refined SFA into a structured, multi-step proto
col and emphasized that processes such as generating, selecting, and verifying 
semantic features serve as key mechanisms driving treatment effects (Li et al., 
2022; Peñaloza et al., 2020; Sandberg et al., 2020). Building on these mechan
isms, Li and Kiran (2023) extended SFA to verbs and demonstrated that Verb- 
SFA improved both noun and verb naming in individuals with aphasia. Choi 
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and Sung (2026) further adapted Verb-SFA for Korean by integrating verb- 
specific semantic features and utilizing the Korean Item Selection Naming 
Test (ISNT; Choi et al., 2023) to construct individualized probe sets. Their 
findings similarly showed significant gains in verb and noun retrieval in 
Korean speakers with aphasia.

A major gap in prior research concerns the linguistic characteristics of Korean, 
a verb-salient, verb-final, agglutinative language in which verbs carry extensive 
grammatical and semantic information and obligatorily appear in sentence-final 
position (Choi, 2020; Sohn, 1999; Sung et al., 2016). Because verbs function as 
the core predicates of sentences, successful verb retrieval may also support 
broader discourse organization by facilitating the integration of semantic and 
syntactic information during connected speech production. Previous research 
has suggested that improved access to verbs may contribute to sentence gen
eration and discourse-level language processing by supporting the organization 
of thematic relationships and predicate structures during communication 
(Wambaugh & Ferguson, 2007). This linguistic profile suggests that verb- 
focused interventions may have particularly strong potential to influence 
broader communication abilities in Korean-speaking individuals.

In treatment studies, transfer effects are essential indicators of whether thera
peutic gains extend beyond trained stimuli. Transfer effects refer to the appli
cation of knowledge or skills learned in one context to new items or tasks 
(Weng et al., 2019). Based on domain similarity, transfer is typically categorized 
into near transfer, referring to improvements in linguistically similar, untrained 
items (e.g., untreated nouns/verbs at the word level), and far transfer, referring 
to improvements in broader linguistic domains such as sentence comprehen
sion or discourse production (Barnett & Ceci, 2002). Evaluating both levels of 
transfer is particularly important for DAT, where communication difficulties 
extend beyond isolated lexical deficits.

Building on these theoretical and empirical foundations, the present study is 
one of the first to apply Verb-SFA to Korean-speaking individuals with DAT. This 
study aims to evaluate (1) treatment effects on treated verbs using a probe set 
naming test, (2) near-transfer effects on untreated semantically related and 
unrelated verbs and nouns, and (3) far-transfer effects on sentence comprehen
sion and discourse production. By examining both lexical and higher-level out
comes, including sentence comprehension and discourse production, this study 
seeks to expand understanding of how verb-centered semantic treatment can 
support communication in individuals with DAT and address critical gaps in 
the intervention literature.

This study focuses on addressing the following questions: 

1. Primary outcome measures (verb naming measures) 
A. Does the Verb-SFA treatment improve naming accuracy for treated verbs in 

the probe set naming test?
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B. Does the Verb-SFA treatment improve naming accuracy for untreated 
verbs (semantically related, control) in the probe set naming test?

2. Secondary outcome measures 
A. Does the Verb-SFA treatment improve the Action Naming Test (ANT; Sung 

et al., 2014)?
B. Does the Verb-SFA treatment improve standardized noun naming accuracy 

(e.g., Korean-BNT, Kim & Na, 1997)?
C. Does the Verb-SFA treatment improve noun and action verbal fluency 

tasks?
D. Does the Verb-SFA treatment improve on sentence comprehension and 

discourse production abilities?  

Materials and methods

Participants

Dementia a total of three Korean-speaking individuals with DAT participated in 
this study. All participants were diagnosed with DAT by neurologists, based on 
the criteria established by the National Institute of Neurological and Communi
cative Disorders and Stroke and the Alzheimer’s Disease and Related Disorders 
Association (NINCDS-ADRDA; McKhann et al., 1984). To determine eligibility, 
participants completed a series of screening assessments. This included the 
Korean Version of the Short Form Geriatric Depression Scale (SGDS-K; Jung 
et al., 1997), with all participants scoring below 8, indicating no clinical 
depression. A History Form and Health Screening Questionnaire (Christensen 
et al., 1991) were also administered to collect essential demographic, medical, 
and cognitive background information.

The specific inclusion criteria for participant selection were as follows: (1) 
aged 60 years or older; (2) self-reported no significant difficulties with vision 
or hearing in daily life; (3) ability to read words, as verified by the reading 
items of the Korean-Mini Mental State Examination (K-MMSE; Kang, 2006); (4) 
a score of 1 on the Clinical Dementia Rating Scale (CDR; Morris, 1993), indicating 
mild dementia; and (5) a Global Deterioration Scale (GDS; Reisberg et al., 1982) 
score of either stage 4 (mild) or stage 5 (moderate). The demographic infor
mation is provided in Table 1.

Table 1. Demographic information of participants.

P Age (Yrs) Gender Education (Yrs) CDR GDS
K-MMSE (/30) 

(%ile) SGDS-K (/15)

P1 74 Male 16 1 4 27 (11.95%ile) 4
P2 66 Male 16 1 4 24 (0.01%ile) 4
P3 84 Male 16 1 5 23 (0.27%ile) 1

Note: P = Participant; GDS = Global Deterioration Scale (Reisberg et al., 1982); SGDS-K = Korean Version of the 
Short Form Geriatric Depression Scale (SGDS-K; Jung et al., 1997); CDR = Clinical Dementia Rating Scale 
(Morris, 1993); K-MMSE = Korean-Mini Mental State Examination (Kang, 2006)
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Before participation, all individuals were fully informed about the study pro
cedures and provided written informed consent. Ethical approval for this study 
was obtained from the Institutional Review Board of Ewha Womans University 
(IRB No. 2022-0112), in accordance with established guidelines for research 
involving human participants.

Procedures

To evaluate the primary and secondary outcome measures of the study, a series 
of standardized language and cognitive assessments were administered before 
and after the treatment intervention.

Primary outcome measures: verb naming measures
To evaluate the primary treatment outcomes of Verb-SFA, individualized probe 
sets were constructed using the Korean Item Selection Naming Test (ISNT; Choi 
et al., 2023) prior to treatment. The ISNT consisted of a list of 127 verbs 
accompanied by picture stimuli. Participants were asked to name each verb, 
and all probe set items were selected from the verbs they named incorrectly. 
Based on the ISNT results, individualized probe sets were constructed to 
include (1) 15 treated verbs, (2) 15 semantically related verbs to the treated 
verbs, and (3) 15 untreated control verbs. All probe items were selected from 
the ISNT stimulus set and semantic feature database developed by Choi et al. 
(2023), which was validated for semantic feature agreement in Korean. 
However, psycholinguistic variables such as word frequency and word length 
were not systematically controlled across probe items in the present study.

Semantically related verbs were chosen based on their overlap in semantic 
features with the treated verbs, such as agent, theme or object, manner or 
instrument, and location. For example, when the treated verb “climb” 
(Korean: “oluta”) was selected, the semantically related verb “fall” (Korean: “tte
lecita”) was chosen based on their shared semantic feature of vertical move
ment. These two verbs are considered semantically related in terms of 
directional action. Such decisions were guided by the feature classification 
system proposed by Choi et al. (2023) and cross-referenced with Korean verb 
semantics.

By contrast, control verbs were selected from incorrectly named verbs that 
shared no semantic overlap with either the treated verb or its semantically 
related counterpart. For instance, “carry” (Korean: “naluta”) was assigned as 
the control verb for climb (Korean: “oluta”), as it did not share any semantic fea
tures with either climb or fall. All probe items were paired with picture stimuli 
from the ISNT (Choi et al., 2023). A multiple-baseline design (Connell & Thomp
son, 1986) was employed to systematically assess treatment effects, specifically 
targeting improvements in treated verbs over time. The treatment consisted of 
three phases: baseline, treatment, and post-treatment assessments.
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Before the treatment began, all participants underwent three consecutive 
probe sessions to establish their baseline accuracy in naming. The same 45 
target verbs (15 treated, 15 semantically related, and 15 control verbs) were admi
nistered across all three baseline probe sessions and presented in randomized 
order to minimize potential learning effects. The same 45-item naming probe 
was administered at the beginning of every other treatment session (i.e., five 
out of ten sessions), allowing for monitoring of progress throughout the treat
ment phase. Following the completion of treatment, three post-treatment 
probe sessions were conducted to evaluate retention and generalization of treat
ment effects. All responses were audio- and video-recorded for subsequent 
detailed analysis. Examples of the probe set items are provided in Table 2.

Table 2. Examples of the probe set items.
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Verb-SFA treatment protocol

The Verb-SFA treatment protocol was based on a previous study by Choi and 
Sung (2026). The treatment protocol consisted of the six steps as follows: 

1. Step 1 (Picture Naming): Participants were presented with an image depict
ing a target action and asked to name the verb. Immediate feedback was 
provided regardless of the accuracy of their response.

2. Step 2 (Feature Description): Participants were presented with 15 semantic 
features for each treated verb, selected from the validated Korean Semantic 
Feature Database (Choi et al., 2023). These included 11 semantically related 
features and 4 unrelated distractors. The features were categorized into 
Agent, Object/Purpose, Method (instrument or body part), Physical Attri
butes, and Location. Participants identified and categorized each feature, 
encouraging semantic elaboration and activation of relevant verb-related 
knowledge. If they had difficulty understanding or classifying a feature, the 
clinician provided clarification.

3. Step 3 (Association): Participants were prompted to relate the target verb to 
personal experiences or familiar contexts (e.g., “Have you ever done this 
action?” or “Have you seen someone perform this action before?”). This 
step was designed to promote deeper semantic encoding and facilitate 
retrieval by encouraging personal relevance and contextual grounding of 
the verb meaning. When participants struggled to recall relevant experi
ences, the clinician offered prompts to stimulate contextual connections.

4. Step 4 (Feature Verification): Participants were shown the same 15 features 
and asked to verify whether each one applied to the target verb by answer
ing Yes/No. The features were randomly presented to facilitate semantic 
decision-making. After completing this step, a summary page displaying 
all features was presented. Incorrect responses were reviewed and corrected 
during this summary review, with guidance from the clinician to reinforce 
accurate semantic associations.

5. Step 5 (Naming Reattempt): The target verb was presented again, and par
ticipants attempted to name it a second time. If they continued to have 
difficulty, previously reviewed semantic features were briefly reiterated to 
facilitate retrieval.

6. Step 6 (Sentence Production): Participants were asked to generate a gram
matically correct sentence using the target verb. If they struggled, the clini
cian provided semantic cues related to the categories used in Step 2 (e.g., 
“Where does this action take place?”). If necessary, a model sentence was 
provided.

The same scoring criteria were applied consistently across all six steps of the 
treatment protocol. Participants received one point for correctly naming a 

NEUROPSYCHOLOGICAL REHABILITATION 7



target verb, including responses with minor phonological errors, dialectal vari
ations, or tense modifications. Responses were scored as incorrect (0 points) if 
they were unintelligible, contained multiple phonemic errors, or were left 
unanswered.

The Verb-SFA treatment was conducted remotely using Zoom (https://zoom. 
us/), an online platform for real-time videoconferencing, and was supported by 
PsychoPy3 (Peirce, 2007) on Pavlovia (https://pavlovia.org/) to ensure structured 
presentation of treatment materials. Each session lasted approximately 60 min. 
Participants completed a total of ten treatment sessions over a period of two to 
four weeks. Specifically, Participants 1 and 3 completed three sessions per week 
over four weeks, while Participant 2 completed five sessions per week over two 
weeks.

Secondary outcome measures

Untreated verb measures

1. Action Naming Test: To evaluate verb retrieval, the action naming test (ANT; 
Sung et al., 2014) was used. This test included 40 animated stimuli depicting 
various actions, categorized into one-place unergative verbs (7 items), one- 
place unaccusative verbs (6 items), two-place verbs (14 items), and three- 
place verbs (13 items). Each correct response was assigned 1 point, while 
incorrect responses received a score of 0, with a total possible score of 40.

2. Action Fluency Test: In the action fluency test (AFT), participants produced as 
many verbs as possible in one minute, following a similar scoring procedure. 
In this test, participants were instructed to generate as many action verbs as 
possible within one minute. Each correctly produced verb was awarded 1 
point. Repetitions, nouns, and non-verbal responses were excluded from 
scoring. Errors such as naming the same verb in a different tense (e.g., 
“eat” and “ate”) or using the same verb with a different subject were con
sidered redundant and not scored.  

Untreated noun measures

1. K-BNT: To assess noun retrieval abilities, the K-BNT (Kim & Na, 1997) was 
administered. Participants were shown standardized picture stimuli and 
asked to name each image. A 30-item version of the test was used, with 
odd-numbered items presented during the pre-treatment assessment and 
even-numbered items during the post-treatment assessment.

2. Verbal Fluency Test: Two types of verbal fluency tasks (VFT) were conducted: 
noun VFT (animals, supermarket items) and verb VFT. The Controlled Oral 
Word Association Test (COWAT; Kang et al., 2000) was used to measure 
the noun VFT. Participants were required to generate words within each 
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category for 60 s, with repeated responses or unrelated words excluded from 
scoring.  

Sentences and discourse level tests

1. Sentence Comprehension Test: The Sentence Comprehension Test (SCT; 
Sung et al., 2021) was administered to assess syntactic processing abilities. 
This test consisted of 36 items and included six canonical and six non-cano
nical sentence structures across three syntactic categories: passive sen
tences, active sentences with two-place arguments, and active sentences 
with three-place arguments. Participants’ responses were scored based on 
accuracy, with a maximum possible score of 36.

2. Discourse Production Tasks and Picture Descriptions: Discourse production 
abilities were evaluated using single picture descriptions and discourse 
tasks, which are widely used in analyzing spontaneous speech (MacWhinney 
et al., 2011). Three picture description tasks were included: the “Beach” 
picture from the Paradise-Korean version of the Western Aphasia Battery- 
Revised (PK-WAB-R; Kim & Na, 2012), the “Han River” picture (Patent no. 
D2022-0004KR) developed by Jeong et al. (2023), and the “Cat Rescue” 
picture (Nicholas & Brookshire, 1993) from AphasiaBank. In addition, a 
storytelling task was included using the Korean folktale “Heungbu-Nolbu 
(흥부놀부)” (Choi et al., 2022), which is culturally relevant for Korean speak
ers. Discourse samples were analyzed using the criteria outlined by Sung 
et al. (2016), which included the number of utterances, noun tokens, 
noun types, noun Type-to-Token Ratio (TTR), nouns per utterance, verb 
tokens, verb types, verb-TTR, verbs per utterance, and the Noun-to-Verb 
Ratio (NVR).  

Cognitive assessment measures

1. General cognitive test: The Korean-Mini Mental State Examination (K-MMSE, 
Kang, 2006) was used to assess general cognitive abilities. This widely used 
screening tool evaluates orientation, attention, memory, visuospatial abil
ities, and language, with a total possible score of 30.

2. Verbal learning test: To measure verbal memory, the Seoul Verbal Learning 
Test (SVLT; Kang & Na, 2003) was administered. The SVLT includes an 
immediate recall task (SVLT_IMM), where participants were presented with 
a 12-word list and asked to recall as many words as possible immediately fol
lowing each presentation. This process was repeated three times, with a total 
possible score of 36. The delayed recall task (SVLT_D) was conducted 20 min 
later, during which participants attempted to recall words from the same list, 
with a maximum possible score of 12.
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3. Working memory test: Working memory capacity was assessed using the 
Digit Span Test (DST; Kang et al., 2012), a subtest from the Seoul Neuropsy
chological Screening Battery 2nd Edition (SNSB-II). This test included two 
subcomponents: the Digit Forward (DF) task, in which participants repeated 
number sequences in the same order as presented to assess attention span, 
and the Digit Backward (DB) task, in which participants repeated numbers in 
reverse order to measure working memory. The total working memory score 
was calculated as the sum of the DF and DB scores.

A summary of the pre- and post-treatment assessment measures is provided in 
Table 3, and a diagram outlining the overall study procedures is presented in 
Figure 1.

Table 3. Summary of pre-and post-assessment measures and effects.
Pre-and post-treatment assessment lists Assessment effects

Korean version-Boston Naming Test (K-BNT)
Near-transfer effects on untreated nouns

“Animal” and “Supermarket items” verbal fluency tasks (VFT)

Action Naming Test (ANT)
Near-transfer effects on untreated verbs

“Action” VFT

Sentence Comprehension Test (SCT) Far-transfer effects on syntactic processing 
abilities

Discourse production tasks & picture descriptions Far-transfer effects on discourse production 
abilities

Item Selection Naming Tests 
(ISNT)

Treated verbs Treatment effects on treated verbs

Untreated semantically related 
verbs

Near-transfer effects on semantically related 
verbs

Untreated control verbs Near-transfer effects on control verbs

Figure 1. Diagram of study procedures. Note: SGDS-K=Korean Version of the Short Form Ger
iatric Depression Scale (SGDS-K; Jung et al., 1997); ISNT=Item Selection Naming Tests (ISNT; 
Choi et al., 2023); Sessions 1–3 indicate baseline probes, Sessions 4–13 indicate the treatment 
phase, including treatment sessions and intermittent treatment probes, and Sessions 14–17 
indicate post-treatment assessments and probes.
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Statistical analysis

Statistical analyses were conducted using R Studio (version 4.4.2), with statistical 
significance set at p < .05. Analyses were selected based on the type of depen
dent variable.

For binary outcome variables, such as item-level accuracy in the probe set 
naming task, Action Naming Test (ANT), Korean-Boston Naming Test (K-BNT), 
and Sentence Comprehension Test (SCT), generalized linear mixed-effects 
models (GLMMs) with a binomial distribution and logit link were used. In the 
analysis of probe set naming accuracy, fixed effects included probe session 
(pre-treatment, during treatment, post-treatment) and item set (treated, seman
tically related, control), with random intercepts for participants and items, and 
random slopes for probe session. The interaction between probe session and 
item set was tested to evaluate differential effects across item types. For the 
other binary tasks (ANT, K-BNT, SCT), timepoint (pre vs. post) was entered as a 
fixed effect, with random intercepts for participants and items.

For count variables, such as the number of correct responses in verb and 
noun fluency tasks, and count-based discourse measures (e.g., number of utter
ances, noun/verb tokens, and types), Poisson GLMMs with a log link were 
applied. Models included timepoint as a fixed effect and participant as a 
random intercept.

For continuous or ratio variables, such as type-token ratios and noun-to-verb 
ratios in discourse production, linear mixed-effects models (LMMs) were used. 
Each model included timepoint as a fixed effect and participant as a random 
intercept. We applied sum coding (–1, 1) for contrast coding, which centers 
the model intercept at the grand mean and allows each predictor to reflect 
half the difference between conditions, enabling more balanced interpretation 
of effects (Brehm & Alday, 2022). Model convergence and singularity were 
inspected during all mixed-effects analyses, and no major convergence issues 
were observed. For Poisson models, overdispersion diagnostics were addition
ally examined to assess model fit.

Results

Primary outcome measures: Item Selection Naming Test (ISNT) 
performance

1. Treatment effects on treated verbs

To examine treatment effects on the treated verbs, we conducted a generalized 
mixed-effects model. The analysis revealed a significant main effect of the post- 
treatment session, indicating that naming accuracy for treated verbs improved 
following the Verb-SFA treatment (β = 0.999, SE = 0.204, p < 0.001). Additionally, 
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a significant main effect was observed for accuracy for treated verbs (β = 1.526, 
SE = 0.279, p < 0.001), demonstrating that treated verbs had higher overall accu
racy compared to the grand mean accuracy across all items. The significant 
interaction between probe sessions and treated verbs (β = 2.235, SE = 0.447, p  
< 0.001) showed that naming accuracy for treated verbs significantly improved 
over time, suggesting the effectiveness of Verb-SFA treatment. 

2. Near-Transfer effects on untreated verbs (Semantically related / Control)

To identify near-transfer effects, we examined naming performance for 
semantically related verbs and control verbs. The analysis showed a significant 
main effect (β = 1.029, SE = 0.207, p < .001), indicating that semantically related 
verbs were named with higher accuracy than the grand mean across all items. 
However, the interaction between probe sessions and semantically related 
verbs was not statistically significant (β = 0.471, SE = 0.342, p = 0.169), 
suggesting that although semantically related verbs were named more accu
rately overall, their accuracy did not show significant improvement over time.

For control verbs, the analysis showed a significant main effect (β = −2.165, 
SE = 0.431, p < 0.001), indicating that control verbs had lower overall accuracy 
than the grand mean across all items. The interaction between probe sessions 
and control verbs was not significant (β = −0.295, SE = 0.322, p = 0.360), 
suggesting that performance on control verbs remained stable and did not 
improve as a result of treatment. Table 4 presents mean accuracy values 
across the pre-treatment, treatment, and post-treatment probe phases for 
each participant, whereas Figure 2 illustrates session-by-session changes in 
naming performance across all probe sessions.

Secondary outcome measures

1. Untreated verb tests (ANT, AFT)

To evaluate the near-transfer effects of the Verb-SFA treatment on broader verb 
retrieval abilities, analyses were conducted on the ANT and the AFT. For the 

Table 4. Mean accuracy of probe set naming tests across sessions for each participant.

P

Pre-treatment probes 
Mean (SE)

Treatment probes 
Mean (SE)

Post-treatment probes 
Mean (SE)

Treated SR Control Treated SR Control Treated SR Control

P1 0.33 
(0.33)

4.00 
(0.58)

2.33 
(0.33)

6.90 
(1.32)

9.50 
(0.72)

6.80 
(1.11)

13.67 
(0.33)

12.67 
(0.33)

13.00 
(0.00)

P2 4.00 
(0.58)

3.33 
(0.33)

1.33 
(0.33)

9.00 
(1.2)

6.40 
(0.99)

3.60 
(0.45)

14.33 
(0.67)

11.67 
(0.88)

5.33 
(0.33)

P3 3.00 
(0.58)

2.67 
(0.67)

1.33 
(0.33)

8.20 
(1.34)

4.20 
(0.66)

3.70 
(0.63)

13.00 
(1.00)

9.00 
(0.58)

7.33 
(0.88)

Note: P = Participant; SE = Standard Error; SR = Semantically Related Verbs.

12 H. KOH ET AL.



Figure 2. Accuracy in the probe set naming task across probe sessions for each participant: (A) 
Participant 1, (B) Participant 2, (C) Participant 3. The figure illustrates session-by-session 
changes in naming accuracy across all probe sessions.
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ANT, a significant intercept effect was observed (β = 2.449, SE = 0.772, p = 0.002), 
indicating that overall task performance was relatively high. However, the effect 
of timepoint (pre- vs. post-treatment) was not statistically significant (β = 0.330, 
SE = 0.208, p = 0.112), suggesting that accuracy in action naming did not signifi
cantly improve after treatment. However, no significant effect of timepoint was 
observed (β = −0.100, SE = 0.129, p = 0.438), suggesting that performance in 
AFT did not improve over time. The results for the untreated verb tests are visu
alized in Figure 3. 

2. Untreated noun tests (K-BNT, VFT)

To assess whether the Verb-SFA treatment influenced noun retrieval, results 
from the K-BNT and VFT (animal and supermarket) were analyzed. For the K-BNT, 
the mixed-effects model revealed a significant interaction between timepoint 
and item accuracy (β = 1.410, SE = 0.379, p < 0.001), suggesting that the Verb- 

Figure 3. Performance of untreated verb tests for each participant.

14 H. KOH ET AL.



SFA treatment positively influenced noun retrieval abilities. However, the animal 
VFT (β = −0.105, SE = 0.105, p = 0.319) and supermarket VFT (β = −0.063, SE =  
0.102, p = 0.538) showed no significant differences pre- and post-treatment, 
indicating that the noun generation abilities did not improve after verb-SFA 
treatment. The results are summarized in Table 5 and visualized in Figure 4. 

3. Sentence Comprehension Test (SCT)

To examine whether the Verb-SFA treatment facilitated improvements in 
sentence comprehension, GMMs were applied to the SCT results (Figure 5). 
The model revealed a significant interaction between timepoint and item- 
level accuracy (β = 0.453, SE = 0.214, p = 0.035), indicating that the Verb-SFA 
treatment had a positive impact on sentence comprehension. 

4. Discourse production tasks

No significant improvements were observed in any discourse-level measures 
following Verb-SFA treatment. Specifically, the number of verb types (β = −0.03, 
SE = 0.038, p = 0.495) and verb tokens (β = −0.04, SE = 0.035, p = 0.29) showed 
no statistically significant changes Similarly, noun-related measures remained 
unchanged, with non-significant effects for noun tokens (β = –0.03, SE = 0.03, 
p = .260) and noun types (β = –0.03, SE = 0.04, p = .350).

Regarding utterance-level outcomes, no significant differences were found in 
the number of utterances (β = –0.05, SE = 0.05, p = .270), as well as in the ratios 
of nouns per utterance (β = –0.086, SE = 0.096, p = .375) and verbs per utterance 
(β = –0.028, SE = 0.053, p = .612). Also, the Noun-TTR (β = 0.011, SE = 0.025, p =  
0.670) and the Verb-TTR (β = 0.004, SE = 0.019, p = 0.817) showed no significant 
increases. The NVR Token (β = −0.029, SE = 0.049, p = 0.562) and NVR type (β =  
−0.024, SE = 0.043, p = 0.571) remained unchanged post-treatment. 

5. Cognitive assessment measures

Descriptive pre- and post-treatment cognitive assessment scores are pre
sented in Table 6. Across participants, K-MMSE scores remained relatively 
stable following treatment. SVLT performance showed modest variability 
across participants, with Participant 2 demonstrating improvement in verbal 

Table 5. Pre- and post-treatment performance on untreated noun tests by the participant.

P

K-BNT (/60) VFT (animal) VFT (supermarket)

Pre Post Pre Post Pre Post

P1 26 29 7 8 10 10
P2 24 30 5 6 4 5
P3 14 24 7 5 3 0

Note: P = Participant; K-BNT = Korean version-Boston Naming Test (Kim & Na, 1997); VFT = Verbal Fluency Tasks.
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learning performance, whereas Participants 1 and 3 showed relatively stable or 
slightly reduced scores. Working memory performance, measured using the 
Digit Span Test (DST), showed slight improvement in Participants 1 and 3, 
while Participant 2 remained stable.

Figure 4. Performance of untreated noun tests for each participant; (A) K-BNT, (B) VFT (animal), 
(C) VFT (supermarket).
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Figure 5. Performance of SCT for each participant: (A) Participant 1, (B) Participant 2, (C) Par
ticipant 3. Note: SCT=Sentence Comprehension Test (Sung et al., 2021); A2_C = Active sen
tences with two-place arguments (Canonical); A2_NC = Active sentences with two-place 
arguments (Non-canonical); A3_C = Active sentences with three-place arguments (Canonical); 
A3_NC = Active sentences with three-place arguments (Non-canonical); P_C = Passive sen
tences (Canonical); P_NC = Passive sentences (Non-canonical).
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Discussion

Verb-SFA is an evidence-based lexical retrieval treatment that has demonstrated 
effectiveness in improving verb naming and facilitating generalization to 
untrained items and higher-level language processing in individuals with 
language impairments (Choi & Sung, 2026; Flanagan et al., 2016; Mo et al., 
2015). Because verbs carry substantial grammatical and semantic information 
– encoding tense, aspect, honorifics, and mood – verb-centered intervention 
is particularly meaningful in Korean, a verb-final and agglutinative language 
where sentence comprehension and production are highly dependent on accu
rate verb retrieval (Choi, 2020; Sohn, 1999). The efficacy of Verb-SFA has been 
previously validated in aphasia and early dementia populations, suggesting 
its potential to strengthen both lexical and syntactic processing through seman
tic activation. Building upon this evidence, the present study investigated the 
efficacy of Verb-SFA in individuals with mild AD, focusing on treatment 
effects for verb naming, near-transfer effects on untreated lexical items, and 
far-transfer effects on sentence comprehension and discourse production.

First, participants demonstrated significant improvements in the naming 
accuracy of treated verbs, underscoring the effectiveness of Verb-SFA in enhan
cing lexical retrieval. The observed interaction between treatment sessions and 
treated items suggests that repeated activation of semantic features reinforced 
access to verb representations over time. These findings are consistent with pre
vious reports in AD and post-stroke aphasia populations (Choi & Sung, 2026; Fla
nagan et al., 2016; Kang et al., 2015; Mo et al., 2015). Importantly, the results 
further highlight the relevance of verb-centered intervention in verb-final 
languages such as Korean, where verbs encode tense, aspect, honorifics, and 
mood and play a crucial role in sentence formulation and comprehension 
(Choi, 2020; Sohn, 1999). Improvements in verb naming therefore not only 
enhance lexical retrieval but may also indirectly support sentence-level proces
sing, given the morphosyntactic weight verbs carry in Korean.

Second, near-transfer effects were observed for semantically related verbs, 
indicating that the treatment indirectly facilitated the retrieval of untreated 
items that shared overlapping semantic features. However, these improvements 
were not statistically significant over time, emphasizing the role of inherent 

Table 6. Pre- and post-treatment performance on cognitive assessment measures by the 
participant.

P

K-MMSE (/30) SVLT(Sum IM & D) DST(Sum)

Pre Post Pre Post Pre Post

P1 27 28 27 23 10 11
P2 24 24 9 13 11 11
P3 23 22 4 4 6 10

Note: K-MMSE = Korean-Mini Mental State Examination (Kang, 2006); SVLT = Seoul Verbal Learning Test (Kang & 
Na, 2003); DST = Digit Span Test (Kang et al., 2012).
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semantic connections rather than direct treatment effects (Li & Kiran, 2023). The 
limited improvements in control verbs further suggest that Verb-SFA treatment 
primarily strengthens pre-existing semantic relationships rather than generat
ing broader lexical generalizations. Individual differences among participants 
suggest that cognitive factors, such as working memory and baseline lexical 
abilities, may influence the extent of near-transfer effects (Martin & Fedio, 
1983). Participants with relatively stronger baseline language performance 
appeared to demonstrate more consistent improvement patterns and 
broader transfer effects across tasks, whereas participants with lower baseline 
lexical and sentence-level abilities showed more restricted generalization. For 
example, Participant 1, who exhibited stable cognitive reserves and the 
highest pre- and post-treatment K-MMSE scores (27), showed consistent 
improvements across all verb categories. In contrast, Participant 3, with lower 
cognitive scores (K-MMSE: 23) and memory challenges (SVLT_D: 0), showed 
gains only in treated verbs. The study also found significant near-transfer 
effects in noun retrieval, particularly in the Korean-Boston Naming Test (K- 
BNT). These results align with previous research suggesting that SFA can 
enhance word retrieval beyond the targeted lexical category (Boyle & Coelho, 
1995; Kiran & Iakupova, 2011). However, fluency-based tasks, such as noun 
and action fluency tests, did not show significant improvements, indicating 
that while structured retrieval processes benefited from the treatment, spon
taneous lexical generation remained largely unaffected. Participant 2, who 
showed marked improvements in K-BNT (24→30) and noun fluency tasks, 
demonstrated that improved semantic activation could generalize beyond 
verbs. However, Participant 3, despite substantial K-BNT gains (14→24), exhib
ited declines in fluency tasks, suggesting that working memory limitations 
may have restricted broader generalization to spontaneous lexical retrieval.

Third, far-transfer effects were evident in sentence comprehension, as partici
pants demonstrated significant post-treatment improvements on the Sentence 
Comprehension Test (SCT). These findings support previous research 
suggesting that semantic activation strategies can positively influence syntactic 
and higher-order linguistic processing (Kiran & Thompson, 2003; Sandberg et al., 
2020). Participant 1, who demonstrated stable cognitive performance (K-MMSE: 
27) and working memory improvement (10→11), maintained consistent accu
racy across sentence types but exhibited no notable post-treatment gains, 
likely due to ceiling effects. Participant 2, who already had relatively higher 
baseline scores, showed modest gains of 2 points, suggesting that his improve
ment may reflect consolidation of existing comprehension skills. By contrast, 
Participant 3 exhibited the largest increase (13→20), indicating that Verb-SFA 
may provide substantial benefits even for individuals with lower baseline per
formance. Given that sentence comprehension in Korean relies heavily on accu
rate processing of sentence-final verbs, these improvements suggest that 
strengthening semantic representations of verbs may indirectly support 
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syntactic and sentence-level processing (Kiran & Thompson, 2003; Sandberg 
et al., 2020). Because Korean is a verb-final language, sentence comprehension 
often requires listeners to maintain and integrate lexical and syntactic infor
mation until the sentence-final verb is processed. These processing demands 
may place increased burdens on working memory and executive control, par
ticularly in individuals with AD. The SCT findings further suggest that treat
ment-related improvements may have differed according to sentence type. 
Relatively greater gains were observed in more canonical sentence structures, 
whereas performance in non-canonical or syntactically more demanding sen
tence types remained comparatively limited in some participants. In particular, 
sentence structures involving passive constructions or three-place arguments 
may have imposed greater processing and working memory demands on indi
viduals with AD. These findings suggest that sentence complexity, sentence 
typicality, and working memory capacity may all influence sentence-level treat
ment responsiveness in Korean-speaking individuals with AD.

The results of discourse production tasks revealed no significant improve
ment in noun and verb production, utterance count, or measures of linguistic 
diversity following the Verb-SFA treatment. These findings contrast with pre
vious studies that reported gains in utterance production and lexical diversity 
after semantic feature-based interventions (Choi & Sung, 2026; Li & Kiran, 
2023). While prior research suggests that Verb-SFA can facilitate verb use 
within structured tasks, its impact on spontaneous discourse production may 
vary depending on participants’ linguistic and cognitive profiles. In this study, 
measures such as the number of noun and verb tokens, noun-type token 
ratio (TTR), and noun-verb ratio (NVR) did not show significant post-treatment 
increases, suggesting that Verb-SFA alone was insufficient to enhance dis
course-level lexical retrieval. Unlike structured tasks, discourse requires the inte
gration of lexical, syntactic, pragmatic, and executive functions, which may 
explain the limited generalization observed in this domain. These results align 
with prior findings that semantic feature strategies do not always extend to con
nected speech, particularly in participants with weaker baseline sentence pro
duction abilities (Wambaugh & Ferguson, 2007).

Despite its contributions, this study has several limitations. The small sample 
size limits the generalizability of the findings, and future research should include 
larger, controlled trials to further validate the effectiveness of Verb-SFA treat
ment in AD populations. Additionally, the study focused on short-term out
comes, leaving the long-term maintenance of treatment effects unexamined. 
Longitudinal studies are needed to assess the durability of language improve
ments over extended periods (Maltais et al., 2018). Another limitation is the 
lack of formal participant and caregiver satisfaction assessments. Although par
ticipants subjectively reported improvements in communication confidence, 
structured surveys and qualitative interviews would provide a more compre
hensive evaluation of treatment acceptability and functional impact.
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In conclusion, Verb-SFA was shown to improve verb naming and sentence 
comprehension in Korean-speaking individuals with mild AD, with limited but 
promising transfer effects to related lexical categories. Generalization to 
fluency and discourse production remained constrained, underscoring the 
need for complementary interventions targeting spontaneous language use. 
These findings highlight both the universal challenges of verb retrieval 
deficits in AD (White-Devine et al., 1996) and the particular importance of 
verb-centered interventions in Korean, a verb-final and morphologically rich 
language (Choi, 2020; Sohn, 1999). Future studies should pursue larger con
trolled trials, longitudinal follow-ups, and comparative investigations of verb- 
and noun-based SFA to clarify their differential efficacy and potential for 
cross-category generalization.
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