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The impact of a language stimulation program
on maintaining verbal fluency in Alzheimer’s disease

Marta Wasik, Marcin Ratajczak, Andrzej Potemkowski

Abstract

Aim of the study: Language deterioration in Alzheimer’s disease (AD) involves word-finding difficulties which
may hinder conversational abilities. A well-designed language program may support verbal fluency and high-
light the potential of non-pharmacological interventions. This study assessed the effect of a self-designed lan-
guage stimulating program on verbal fluency in mild and moderate AD.

Subject or material and methods: The study involved 54 Alzheimer’s patients and a control group (ConG)
of 34 patients with mild and moderate AD, with only intervention group (IntG) patients participating in the pro-
gram. Every 3 months, category (CFT) and letter (LFT) fluency were assessed in both groups, along with clus-
tering and switching evaluation across 60s time interval.

Results: The program enhanced verbal fluency in patients with AD, as evidenced in the VFT. Patients gen-
erated more words from broad categories, making few errors. The CFT results were higher than those of the
LFT. Clustering was more frequent in semantic tasks, particularly in the animal category, while phonemic flu-
ency involved more switching, suggesting differences in retrieval strategies.

Discussion: The study confirms that a structured language program supports verbal fluency in mild-to-moder-
ate AD, although this finding is not consistent across the studies. Although there might be short-term benefits
for patients, the long-term clinical significance requires further investigation. Maintaining motivation in AD per-
sons is crucial for cognitive training effectiveness, as higher engagement correlates with improved outcomes.

Conclusions: Our findings highlight the importance of implementing language programs as part of non-phar-
macological interventions in AD to maintain verbal fluency in phonemic and semantic categories.

dementia of the Alzheimer type; language training program; anomia; verbal fluency;
language exercises

able relatively early [1]. As the disease progress-
es, language difficulties intensify within specif-

In Alzheimer’s disease (AD), episodic memory
and language deficits coexist and become notice-
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ic linguistic domains, including semantics, syn-
tax, phonetics, morphology, and pragmatics
[2]. Disturbances may affect semantic memo-
ry embracing world knowledge, facts as well as
meanings and concepts. Even in the pre-clinical
stage of Alzheimer’s disease, semantic memo-
ry exhibits a subtle yet measurable decline [3].
The primary language deficit in AD is dysno-
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mia, which is characterized by naming difficul-
ties and a tendency to use hypernyms (gener-
al terms encompassing a broader category, e.g.,
“animal” for “dog,” “fruit” for “apple,” or “fur-
niture” for “chair”) instead of hyponyms (more
specific terms within a category, e.g., “poodle”
for “dog,” “granny smith” for “apple,” or “arm-
chair” for “chair”). Patients tend to use circum-
locution, synonyms, and high-frequency words.
As the disease progresses, their ability to list
words within specific semantic or phonemic cat-
egories declines, leading to an increasingly lim-
ited vocabulary [4].

Verbal fluency tests (VFTs) are frequently ad-
ministered in neuropsychological assessment to
measure verbal abilities, specifically lexical re-
trieval and executive control in AD [5]. Since
their development in the late 1960s, VFTs have
been extensively used in both research and clin-
ical settings. They are quick to administer and
cost effective, making them valuable screening
tools for cognitive decline. Participants are re-
quired to list as many words as possible accord-
ing to a specified criterion within a time limit,
most frequently focusing on words that begin
with a certain letter (phonemic fluency) or be-
long to a given semantic category (category flu-
ency) [6]. Participants need to concentrate on
the task and avoid repetition. These abilities
are consistently impaired in AD [1]. Therefore,
non-pharmacological interventions are frequent-
ly implemented to maintain cognitive function-
ing, by primarily influencing language, atten-
tion, and memory.

Cognitive stimulation therapy (CST) is increas-
ingly being recognized as an effective non-phar-
macological intervention. The 2018 NICE (Na-
tional Institute for Health and Care Excellence)
dementia guidelines under ‘interventions to
promote cognition, independence and wellbe-
ing’ recommend that individuals with mild to
moderate dementia, regardless of dementia type
or medication received, should be given the op-
portunity to join a structured group cognitive
stimulation program or cognitive rehabilitation
to promote cognition, independence and well-
being [7]. This recommendation supports CST
as the preferred non-pharmacological treatment
for cognitive symptoms in dementia. It is based
on strong evidence of its effectiveness, such as
the clinical trial by Spector and colleagues [8-
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9]. By involving patients in structured group-
based sessions or home-based training with car-
egiver support, including activities such as word
games, storytelling, and reminiscence exercises,
CST may enhance cognitive abilities, resulting
in measurable improvements on standard cog-
nitive assessments and facilitating better com-
munication in daily life [10-11]. Its theoretical
foundation is rooted in the concept of cognitive
reserve, wherein mental stimulation fosters neu-
roplasticity, helping to strengthen or preserve
neural networks, while social interaction serves
as a key mechanism for enhancing cognitive per-
formance [12].

Although most CST programs are group psy-
chosocial interventions, there is also evidence
that home-based programs supported by family
caregivers may benefit the person with demen-
tia and the caregiver [13]. In the area of language,
a review of existing studies indicates the benefi-
cial effects of CST on mild-to-moderate demen-
tia, particularly in areas such as naming, word re-
trieval, and word comprehension [14-15]. How-
ever, additional high-quality research is need-
ed to further investigate interventions aimed at
language skills in patients with dementia and,
especially, their long-term effects. We designed
a year-long language stimulation program tar-
geting Alzheimer’s patients with mild-to-mod-
erate dementia and evaluated its effects on the
maintenance of their verbal fluency abilities.

METHOD
Participants and procedures

The study was approved by the Bioethics Com-
mittee of the Pomeranian Medical University in
Szczecin, Poland. All participants were informed
of the study procedures and provided written
informed consent. The research was conducted
at the Medical Centre for Dementia Diagnosis
and Treatment Euromedis in Szczecin. Based on
the inclusion criteria (i.e. Alzheimer’s disease,
age > 50 years, MMSE score > 11) and exclusion
criteria (a diagnosis of mental or neurological
conditions preventing doing language exercises
and tests at home), an intervention group (IntG,
54 patients) and a control group (ConG, 34 pa-
tients) were formed. Groups were also differen-
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tiated by motivation level for language training
(scale 0-10; 10 — very motivated to perform lan-
guage exercises; 5 — moderately motivated; 0 —
not motivated), assessed by a clinician at the on-
set of the study (IntG: 6-10; ConG: 1-5). Based on
the MMSE [16], Clock Drawing Test (CDT) [17],
and neurologist and caregiver interviews, par-

ticipants were further divided into mild (MMSE
19-23) and moderate (MMSE 12-18) Alzheimer’s
dementia subgroups: IMild, CMild, IMod, and
CMod. Statistically significant differences (SSDs)
in motivation level were found, with the IMild
subgroup showing the highest motivation and
the CMod subgroup the lowest (see Table 1).

Table 1. Sex, dementia severity, age, education and level of motivation in Intervention and Control groups.

Group Intervention group Control group Total
N 54 34 88
Women 32 (59.26%) 18 (52.94%) 50
Men 22 (40.74%) 10 (47.06%) 38
Severity of dementia - N
Mild IMild — 28 (51.85%) CMild — 20 (58.82%) 48
Moderate IMod - 26 (48.15%) CMod - 14 (41.18%) 40
Age 7478 £7.82 7724 £5.12

IMild - 72.00 £ 7.33 CMild — 75.10 £ 5.01

IMod - 77.77 £7.32 CMild — 80.29 £ 3.56
Education
Elementary 4 (7.41%) 1(2.94%) 5
Secondary 17 (31.48%) 18 (52.94%) 35
Higher 33 (61.11%) 15 (44.12%) 48
Motivation level (0-10)
2-4 2(3.70%) 34 (100%) 36
5-7 22 (40.74 %) 22
8-10 30 (55.56%) 30

IMild, Intervention group with mild dementia; IMod, Intervention group with moderate dementia; CMild, Control group with mild dementia;
CMod, Control group with moderate dementia.

Verbal fluency assessment battery

The VFT was used to evaluate the patients” lan-
guage abilities at the onset of the study and af-
ter 3, 6, 9, and 12 months. We assessed catego-
ry fluency (CFT) and letter fluency (LFT) using
traditional quantitative scoring methods, in-
cluding total word count and errors (e.g. words
inconsistent with the criteria, repetitions, and
perseverations), as well as qualitative methods
sensitive to frontal and temporal lobe process-
ing, such as clustering and switching, within
a 60-second time frame. A cluster, as defined by
Troyer et al. [18], consists of two or more con-
secutive semantically or phonemically relat-
ed words, such as those starting with the same

consonant compound, differing by one vow-
el, rhyming, or homophones, particularly in
the phonemic variant. In the semantic variant,
clusters refer to semantically related words that
share common attributes, such as categories like
animals or colors. Switching refers to the abili-
ty to shift efficiently between categories after ex-
hausting the current category. In this study, we
analysed hard switches, defined as transitions
between unrelated words and clusters, whose
higher usefulness in assessing cognitive func-
tioning was highlighted by Mayr [19]. In the
LFT, we analyzed performance on a low-fre-
quency letter (F) and a high-frequency letter (K)
in Polish as guided by Szepietowska et al. [20]
and Daniluk and Szepietowska [21]. The selec-
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tion of these letters was based on the frequency
of words beginning with each letter in Polish,
with F being less frequent than K. For the CFT,
we examined performance across a broad cate-
gory (animals) and a narrow one (sharp items),
which are commonly applied in Polish-language
studies, e.g. by Lucki [22], Piskunowicz et al. [23]
as well as Daniluk and Szepietowska [24]. Se-
mantic and phonemic fluency were evaluated al-
ternately, starting with a semantic category, as
suggested in the literature, which posits that se-
mantic categories are more natural and intuitive,
and may help participants ease into the task [25].
All tests were conducted in Polish.

The characteristics of a language training program

Our proprietary language program was de-
signed to meet the specific needs of AD patients.
We developed 12 booklets containing exercises
targeting language areas primarily affected by
AD. The exercises were tailored to preserve the
ability to interpret word meaning and includ-
ed tasks such as: 1) matching words to a given
context; 2) providing superordinate terms, an-
tonyms, and completing idiomatic expressions
or proverbs; 3) forming or completing words
with provided letters or syllables; 4) memoriz-
ing words paired with numbers; and 5) creating
semantic associations. The lexical material fo-
cused on commonly used vocabulary from var-
ious semantic categories, including the ones test-
ed in the VFT.

The program was specifically designed for
home-based therapy to be conducted in a famil-
iar environment. During the initial visit, both
patients and their caregivers received compre-
hensive instructions on how to perform the ex-
ercises. Caregivers were advised to provide as-
sistance as needed, while patients were encour-
aged to complete the exercises independently
whenever possible, seeking support from their
caregivers only when necessary. Patients from
the IntG received 12 booklets, each containing
20-25 pages of language exercises, one for eve-
ry consecutive month of the study, totalling 215
pages and 360 tasks. Progress was monitored by
reviewing each patient’s completed booklet eve-
ry three months. At each visit, the IntG partici-
pants were assessed using a VFT battery. ConG
participants also underwent the VFT at the same
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intervals but did not participate in the language
program.

Statistics

Continuous variables were assessed for normali-
ty using the Kolmogorov-Smirnov test. Descrip-
tive statistics included means, standard devia-
tions, medians, quartiles, and ranges (minimum
and maximum values). For comparative analy-
sis, the Student’s t-test and Mann-Whitney test
were used for two groups, while ANOVA vari-
ance (ANOVA) was applied for multiple groups.
Discrete variables were described by counts and
frequencies, and statistical dependencies were
analyzed using Pearson’s chi-square test or Fish-
er’s exact test. To examine correlations, Spear-
man rank correlation was used to assess rela-
tionships between discrete (ordinal and nom-
inal) and continuous variables, reporting the
correlation coefficient (rs) and the p-value. All
statistical analyses were performed using STA-
TA version 11 (2009).

RESULTS

Phonemic fluency performance in VFT
for letters Kand F

Figure 1 shows the mean scores for letters K and
F in mild (IMild, CMild) and moderate (IMod,
CMod) AD patients in the intervention (IntG)
and control (ConG) groups.

As anticipated, all patients produced more
words starting with the high-frequency letter K.
However, only the IMild group met the Verbal
Fluency Test (VFT) screening protocol criteria at
month 12, with an average score of 15.89, slight-
ly lower at months 6 and 9, with scores of 14.39
and 14.50, respectively. After 12 months, IM-
od’s performance for letter K improved by 1.93,
reaching 11.35, whereas CMod’s score declined
by 2.14 to 6.43. In CMild, the score dropped by
2.90, reaching 10.65 at the end of the study. For
letter F, the mean score in IMild increased from
9.79 at baseline to 12.46 in 12" month. In con-
trast, CMild’s score declined from 9.15 to 7.20
over the same period. IMod showed a slight in-
crease from 7.15 to 8.31, whereas CMod’s score
decreased by 1.43 in 12" month. Overall, the av-
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Figure 1. Results for the phonemic fluency test. Mean values (K) in mild and moderate dementia in IntG and ConG. Mean
values (F) in mild and moderate dementia in IntG and ConG.

erage scores for letter K throughout the year
were 12.70 in the IntG and 10.00 in the ConG,
whereas for letter F, it was 9.50 in the IntG and
6.90 in the ConG. SSDs between the IntG and
the ConG emerged from month 6 for both pho-
nemic variants.

We analyzed the number of errors made by pa-
tients in the IntG and ConG groups (the results
can be made available by the corresponding au-
thor in the form of the supplementary material).
In the IntG, the number of errors remained sim-
ilar until the 9™ month, with a slight decrease in
the 12" month. Most patients made only one er-
ror, and by the end of the year, eight more pa-
tients had error-free results compared with the
first test. In the ConG, the error count increased
in the 6" month, decreased in the 9" month, and
rose again at the end of the study. In general,
more patients in the ConG made two or more er-

Mean value plot and confidence intervals (95.00%)

rors. For the VFT with letter F, five more patients
in the IntG achieved error-free results after one
year, while the number of patients with two or
more errors remained unchanged. In contrast, in
the ConG, the number of patients with error-free
results decreased from 19 to 16, with five more
patients making two or more errors. Although
SSDs between the groups were observed in cer-
tain months, these results do not represent a dis-
tinctive feature that differentiate the two groups.

Since verbal fluency is a multifactorial task,
we also analyzed clustering and switching (see
Figures 2 and 3). for letters K and F in the IntG
and ConG. For clarity, we represent the data
based on a simple division between the IntG
and ConG. The number of clusters in both pho-
nemic variants remained similar throughout the
year in both groups, averaging 2.04 for the IntG
and 1.60 for the ConG with letter K, and 1.37
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Figure 2. Results for clustering performance in the phonemic fluency test for letters K and F in IntG and ConG. Mean
values for clustering in VFT (K) in IntG and ConG. Mean values for clustering in VFT (F) in IntG and ConG.
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Figure 3. Results for switching performance in the phonemic fluency test for letters K and F in IntG and ConG. Mean values
for switching in VFT (K) in IntG and ConG. Mean values for switching in VFT (F) in IntG and ConG.

for the IntG and 1.02 for the ConG with letter F.
For letter K, the number of clusters in the IntG
slightly increased by 0.33 over the year, while in
the ConG it decreased by 0.24. For letter F, SSD
was observed only in the 12" month. The num-
ber of clusters generated by the IntG remained
the same, whereas those of the ConG showed
a slight decline. Despite these differences, the re-
sults from both phonemic variants did not clear-
ly distinguish between the groups, as the over-
all number of clusters produced remained low
across all groups analyzed.

A greater SSD between the IntG and ConG
was observed in the hard-switching analysis.
The difference in the average scores between
the two groups was significant at the 6™, 9™ and
12" months for both phonemic variants (see Fig-
ure 3). By the end of the year, the number of
switches increased in the IntG by 1.35 for letter
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Results for a category fluency

K, with an average score of 8.91 at month 12, and
by 1.78 for letter F, with an average score of 7.93
at the same time point.

Semantic fluency performance in VFT for animals
and sharp items categories

Figure 4 presents the mean scores for generating
words from two semantic categories: animals
and sharp items. The analysis of verbal fluen-
cy for the “animals” category showed improve-
ment in the IntG after one year. Patients with
mild AD produced 17.82 words, an increase of
2.82 words compared to the initial test, while pa-
tients with moderate AD generated 13.46 words
on average, an improvement of 2.27 words over
the year. In contrast, the ConG showed a de-
cline, with mild AD patients producing 3.40 few-
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Figure 4. Results for the category fluency test. Mean values in VFT in the animals category in mild and moderate dementia
in IntG and ConG. Mean values in VFT in the sharp items category in IntG and ConG.
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er words and moderate AD patients generating
2.71 fewer words on average. In the final test,
mild and moderate AD patients in the ConG
produced 12.75 and 7.86 words, respectively.
SSDs between the results of mild and moderate
patients in the IntG and ConG were observed at
the 6%, 9 and 12" months.

In the analysis of the “sharp items” category,
SSDs between the IntG and ConG emerged from
the 6™ month onward. In the IntG, mild AD pa-
tients produced an average of 10.21 words in
the 12th month, an increase of 2.03 words com-
pared to the first test. In patients with moderate
AD, the result remained stable, with an average
of 7.08 words after a year, which was slightly
higher than the 6.81 words at the onset. In con-
trast, the ConG experienced declines, with mild
AD patients showing a decrease of 1.95 words
and moderate AD patients a decrease of 1.79
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words over the same period. Overall, the IntG
patients performed significantly better in gener-
ating words from a broader category, with high-
er results in the final test compared to their ini-
tial performance.

The number of errors in the two semantic cat-
egories remained relatively stable over the year
in the IntG (the results can be made available by
the corresponding author in the form of the sup-
plementary material). By the 12" month, 47 pa-
tients had made no errors in the “animals” cat-
egory, with only seven patients committing one
error. For the “sharp items” category, 93% of the
patients were error-free. These results were sig-
nificantly better than those observed for phone-
mic variants. SSDs between the IntG and ConG
were found in the 34, 9% and 12" months for
the “animals” category and in the 3¢ and 12*
months for the “sharp items” category.
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Figure 5. Results for clustering performance in the semantic fluency test for animal and sharp items categories in IntG
and ConG. Mean values for clustering in VFT (animals) in IntG and ConG. Mean values for clustering in VFT (sharp items)
in IntG and ConG.
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Figures 5 and 6 show the mean scores for clus-
tering and switching performance in the two se-
mantic categories for both the IntG and ConG
groups, respectively. The number of clusters
generated by both groups remained similar until
the 6™ month, with no significant differences be-
tween the groups. The average number of clus-
ters produced was 2.7 in the IntG and 2.6 in the
ConG. However, both groups generated more
switches than clusters in both semantic catego-
ries, with SSDs emerging in the 6™, 9", and 12*
months. Despite these differences, the total num-
ber of switches remained relatively unchanged
when the first and last tests were compared. On
average, the IntG produced 7.5 switches, while
the ConG produced 6.5.

A key factor that strongly correlated with VFT
outcomes in the 12" month was the patients’ mo-
tivation to participate in the program (see Fig-
ure 7). SSDs were noted between motivation lev-
els and training effects in the IntG, with higher
motivation leading to better outcomes, a finding
consistent with previous studies [26].

DISCUSSION

In AD, cognitive deficits primarily affect episod-
ic and semantic memory, leading to increasing-
ly restricted vocabulary as the disease progress-
es. Our findings suggest that implementation
of our self-designed language stimulation pro-
gram contributes to maintaining language skills
in patients with mild and moderate AD, as evi-
denced by the VFT. The observed improvement
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indicates that such programs should be consid-
ered valuable components of non-pharmacolog-
ical therapies for AD.

However, interventions targeting language
functioning in patients with AD have yield-
ed mixed results. Some researchers have ar-
gued that their impact on general vocabulary
is limited [27-28]. A recent comprehensive re-
view highlighted potential short-term cogni-
tive therapy benefits for dementia patients, but
the long-term clinical significance of such pro-
grams requires further investigation [29]. Nev-
ertheless, studies on cognitive therapies in AD
have consistently shown improvements in lan-
guage skills [10,11,30]. Researchers at San Die-
go University reported positive effects follow-
ing a language-focused program for AD patients
[31]. After 3 and 6 months of language exercis-
es, 56 patients exhibited improvements in short-
term memory, phonemic fluency, and semantic
fluency, unlike the control group.

In Poland, extensive research on language
functioning in AD has been conducted by Prof.
Aneta Domagaa [32], a speech therapist, who de-
veloped therapeutic approaches tailored to the
needs and possibilities of AD patients with dis-
nomia, such as the fading cues method [33-34].
Based on Prof. Domagata’s research, we adapted
some exercises to include the provision of first
letters or syllables and observed that the fading
cues method improved patients’ satisfaction and
motivation by increasing the number of correct
responses. The effectiveness of this method is
grounded in the theory that naming difficulties
in AD patients stem not from a loss of seman-
tic knowledge but from impaired metalinguistic
abilities [35]. This explains why patients recalled
names or definitions after receiving addition-
al prompts. Metalinguistic abilities, which are
part of executive functions, relate to language
use and control. Similarly, a study by Cuetos et
al. [36] found that AD patients tend to respond
“I don’t know” at the stage where word recall
is still possible but requires encouragement and
more time to think.

In our study, a key focus in observing lan-
guage function was to assess patients” progress
in the VFT. Our findings show that patients with
AD tend to generate more words in broad cate-
gories in both phonemic (K) and semantic (ani-
mals) variants, a trend not consistently observed
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in other studies [37]. Some studies suggest that
patients with AD experience greater difficulty
retrieving words from animate than inanimate
categories [38], while Garrard et al. [39] found
better performance in animate categories, al-
though only in some patients. Gonnerman et al.
[40] observed that early-stage AD patients strug-
gled more with naming objects, but as the dis-
ease advanced, retrieving animate words be-
came more challenging.

The CFT is considered more sensitive to neu-
rodegenerative changes in AD than phonemic
fluency, as semantic memory is more closely
linked to posterior temporal lobe functioning
[6,37,41,42], whereas phonemic fluency is pri-
marily influenced by frontal lobe efficiency [43].
This distinction could provide insights for dif-
ferential diagnoses [44-47]. These findings sug-
gest that deficits in category fluency likely reflect
damage to the semantic memory store, rather
than general controlled retrieval disruption [37].
However, in our study, the results in the seman-
tic variant were higher than those in the pho-
nemic variant, possibly due to the influence of
our language intervention program. Differences
in letters and category selection across fluency
tasks may also account for these discrepancies.

Recent research suggests that phonemic tasks
are more effective in identifying errors associat-
ed with mild cognitive impairment (MCI) and
AD [44,46]. One factor contributing to poor pho-
nemic fluency performance may be the testing
procedure and letter choice. In English-language
studies, patients are first asked to list words be-
ginning with F, A, and S, followed by animal
naming. Another reason could be that seman-
tic categories, being more concrete, are easier to
retrieve than abstract letter categories. Howev-
er, cross-sectional research has not consistent-
ly supported the predictive power of seman-
tic-phonemic fluency discrepancies [48,49], and
some studies have failed to demonstrate this pat-
tern altogether [50]. Similarly, a meta-analysis
by Laws et al. found no significant difference
in effect sizes between controls and AD patients
when comparing results from category and let-
ter fluency tasks across 50 studies [51].

Another criterion applied in our study was er-
ror counting. Although the patients produced
few errors across all variants, some research-
ers suggest that simply counting errors can pro-

vide valuable insights into detecting cognitive
impairments in AD, particularly in phonemic
tasks [44]. This method may help identify early
cognitive decline by highlighting difficulties in
word retrieval and task execution.

The analysis of clustering and switching in
our study did not reveal significant differenc-
es between semantic and phonemic categories
in the IntG, although phonemic fluency showed
a slightly higher number of switches. Patients
tended to group words into clusters more of-
ten in the category fluency task, particularly in
the animal category, which aligns with the find-
ings of other studies [52]. Our results also par-
tially support research indicating that clustering
and switching are more vulnerable to degener-
ation in category fluency than phonemic fluen-
cy in AD [52-54].

Additionally, we observed a small number of
clusters across both VFT variants, likely owing
to the more frequent use of hard switches. This
may reflect a different organization of semantic
memory in category-based tasks. Furthermore,
we noted that the patients frequently produced
words from superordinate categories and rare-
ly used less common words. The preservation
of semantic networks for high-frequency words,
despite the overall vocabulary limitations, could
be valuable in designing vocabulary training
programs for patients with AD.

Ensuring sustained motivation in individuals
with Alzheimer’s disease is essential for the ef-
fectiveness of cognitive training programs, as
our findings indicate a strong correlation be-
tween motivation levels and improvements in
verbal fluency. Higher motivation was associ-
ated with better outcomes, highlighting the im-
portance of designing interventions that active-
ly engage participants. Strategies such as incor-
porating personally meaningful activities, fos-
tering a supportive environment, and providing
consistent positive reinforcement may enhance
adherence and maximize therapeutic benefits.
Given that motivation emerged as a key factor
influencing progress in our intervention group,
future cognitive training programs should inte-
grate structured approaches to maintain engage-
ment and encourage long-term participation.

Limitations of the study

This study primarily focused on verbal flu-
ency, overlooking broader aspects of commu-
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nication, such as discourse and pragmatic lan-
guage use, which are crucial in daily interac-
tions. A comprehensive language stimulation
program should also target verbal language to
enhance functional communication. Future re-
search should assess both verbal and written
language to better understand cognitive-lin-
guistic decline in AD. Additionally, task selec-
tion, letter and category choice, and individu-
al variability may have influenced the results,
warranting cautious interpretation. Importantly,
the long-term effects of our language program
remain uncertain due to the absence of follow-
up assessments.
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