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Abstract

Neurodegenerative disorders, including Alzheimer's disease (AD) and Parkinson's disease (PD), significantly
affect cognitive function, particularly language, which is one of the first domains to affect disease progression.
This study investigated linguistic marker-specific changes in language patterns as potential tools for early
diagnosis of these disorders. Employing a mixed-methods approach allowed us to analyze speech samples from
patients with AD and PD, identifying differences in lexical retrieval, syntactic complexity, speech prosody, and
fluency. Our findings revealed distinct linguistic profiles for each disorder, suggesting that language analysis could
serve as a noninvasive and cost-effective diagnostic tool. These results underscore the need for additional research
to refine these markers and to explore their applicability in other neurodegenerative conditions.

Keywords: Neurodegenerative Disorders, Linguistic Markers, Early Diagnosis, Alzheimer's Disease, Parkinson's
Disease

1. Introduction

Neurodegenerative diseases, such as Alzheimer's disease (AD) and Parkinson's disease (PD), pose a significant
and growing global health challenge characterized by progressive deterioration of cognitive and motor functions,
which significantly impairs patients’ quality of life. Among the affected cognitive domains, language is particularly
susceptible to damage and often exhibits early and subtle changes that can serve as indicators of severe
neurological decline. However, current diagnostic tools primarily identify neurodegenerative changes after
substantial brain damage has occurred, which is a critical issue as it limits the effectiveness of early interventions.
In light of the limitations of existing diagnostic methods, including medical imaging and biomarkers, there is an
urgent need for non-invasive, cost-effective techniques that can identify these disorders at an earlier stage.

Linguistic markers involving specific changes in language use and production have emerged as promising

candidates. Unlike traditional methods, linguistic analysis has the potential to reveal early stage disease indicators
that might otherwise go undetected. For instance, while medical imaging may not detect early neurodegeneration,
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subtle linguistic changes could indicate the onset of a disorder before significant brain damage occurs. Previous
research has identified certain language-related changes in patients with AD and PD, such as lexical retrieval
deficits and syntactic simplification in AD and alterations in speech prosody and fluency in PD. However, these
studies often focused on isolated linguistic features rather than on a comprehensive analysis of language patterns.

This fragmented approach limits our understanding of how these changes manifest across different stages of the
disease, and how they might differ between AD and PD. Furthermore, most research has been conducted in
Western populations, which raises concerns about the generalizability of the findings to non-Western or
multilingual groups.

This study aimed to address these gaps by conducting a comprehensive analysis of linguistic markers in patients
with AD and PD, focusing on how these markers vary across the different stages of the disease. We hypothesized
that distinct linguistic profiles can be identified for each disorder and can serve as reliable indicators for early
diagnosis. To achieve this, this study combines quantitative and qualitative methods to explore various aspects of
language, including lexical retrieval, syntactic complexity, speech prosody, and fluency. This approach provides
a more holistic understanding of language changes caused by neurodegeneration, with the ultimate goal of
developing practical diagnostic tools that can be applied in clinical settings.

By building upon and expanding existing research, this study aims to make a significant contribution to the field
of neurodegenerative disorders. In particular, it seeks to enhance the theoretical understanding of the relationship
between language and neurodegeneration and to inform the development of innovative diagnostic tools that could
improve patient care.

1.1. Background and Literature Review

Language is a complex cognitive function deeply intertwined with various neural processes. Language deficits
often emerge as early symptoms in neurodegenerative disorders, such as Alzheimer's disease (AD) and Parkinson's
disease (PD), making them valuable indicators for early diagnosis. Studies have shown that patients with AD
frequently exhibit lexical retrieval deficits and syntactic simplification, which are linked to the degeneration of
specific brain regions that are involved in language processing (Kave & Erella, 2014). In contrast, patients with
PD often experience alterations in speech prosody and fluency that are associated with motor dysfunction and
dopaminergic depletion.

While these studies have shed light on the complex interactions between neurodegenerative disorders and
language, they also underscore the necessity for a more nuanced exploration of this relationship across different
conditions and populations. Taler and Phillips highlighted the potential of linguistic analysis as a diagnostic tool,
emphasizing the need for more detailed investigations into how different neurodegenerative disorders uniquely
affect language. Moreover, Forbes-McKay et al. (2013) demonstrated that subtle changes in narrative speech could
differentiate between healthy aging and early AD, suggesting that language markers could serve as noninvasive
screening methods.

However, the relationship between language and neurodegenerative diseases is not yet fully understood. Much of
the existing research has focused on broad linguistic changes, without exploring the specific features that
distinguish one disorder from another. Additionally, most studies have been conducted in Western populations,
with limited research on non-Western or multilingual groups, potentially limiting the generalizability of the
findings. Recognizing these challenges, our study sought to bridge this gap by focusing on the efficacy of linguistic
markers for the early diagnosis of these disorders.

Neurodegenerative disorders pose a significant challenge for early diagnosis because of their gradual onset and
similarity in clinical presentation across different diseases (Chakraborty, 2022; Dominguez-Fernandez et al., 2023;
Jalilianhasanpour et al., 2019; Zetterberg et al., 2008). The insidious nature of these disorders means that, as
clinical symptoms become apparent, significant neuronal damage may have already occurred, making early
intervention more difficult (Dominguez-Fernandez et al., 2023; Jalilianhasanpour et al., 2019). Interestingly, while
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some biomarkers have been established for Alzheimer's disease, such as total and hyperphosphorylated tau and
beta-amyloid, there is a need for additional biomarkers for other neurodegenerative diseases (Zetterberg et al.,
2008). Moreover, the presence of comorbidities such as substance abuse can further complicate and delay
diagnosis, as exemplified in multiple sclerosis (Luca et al., 2021). Differential diagnosis is also challenging due to
the clinical heterogeneity of these disorders, which can lead to misdiagnosis, as seen in the differentiation between
progressive supranuclear palsy and Parkinson’s disease (Mekkes et al., 2024; Marxanos et al., 2016).

In summary, the complexity of neurodegenerative disorders necessitates the development of more sensitive
diagnostic tools and biomarkers for early detection and intervention. Current research underscores the importance
of a multifaceted approach, including functional brain imaging, neuroproteomics, and identification of novel
biomarkers, to improve diagnostic accuracy and patient outcomes (Dominguez-Fernandez et al., 2023; Eratne et
al., 2021; Jalilianhasanpour et al., 2019; Zetterberg et al., 2008).

1.2. Research Question, Aim, and Hypothesis

Research Question: What is the relationship between linguistic markers and neurodegenerative disorders, and
how can this relationship be used to improve early diagnosis and intervention?

Aim/Objective: This study aimed to investigate the potential of linguistic markers as indicators of
neurodegenerative disorders and explore their potential use in early diagnosis and intervention. By employing a
mixed-methods approach that not only quantifies linguistic changes, but also qualitatively assesses their impact
on communication, this study aimed to provide a more nuanced understanding of language deterioration in
neurodegenerative disorders.

Hypothesis: We hypothesized that linguistic markers can be used to identify neurodegenerative disorders at an
early stage and that this information can be used to improve early diagnosis and intervention for these conditions.

1.3. Innovation and Contribution of This Study

This study sought to address the limitations of the existing research by offering a more comprehensive analysis of
linguistic markers across multiple dimensions of language, including lexical, syntactic, prosodic, and discourse
features. Linguistic analysis, through detailed examination of speech patterns and language use, offers a
noninvasive and cost-effective alternative to traditional diagnostic methods, potentially enabling earlier detection
of neurodegenerative disorders. Through the application of advanced computational linguistics and machine-
learning techniques to analyze speech patterns, this study developed predictive models that can be integrated into
clinical practice for early diagnosis.

Furthermore, this study included a more diverse sample, incorporating both Western and non-Western participants
to enhance the generalizability of the findings. Our study employed a stratified sampling method to ensure the
inclusion of participants from diverse linguistic and cultural backgrounds, thereby addressing the generalizability
concerns highlighted in previous studies. This approach also allows comparisons between international and local
research, providing a more nuanced perspective on how cultural and linguistic differences influence the
manifestation of language deficits in neurodegenerative disorders.

In summary, this research not only builds on existing studies by exploring under-investigated linguistic features
but also contributes to the field by offering a more holistic and cross-cultural perspective on the relationship
between language and neurodegeneration. These findings are expected to have significant implications for the
development of noninvasive diagnostic tools that can be applied in a variety of clinical settings.

2. Methodology

2.1. Participants

2.1.1. Recruitment Standards and Process
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The participants in this study were recruited from both clinical and community settings. The inclusion criteria
required participants to have a confirmed diagnosis of either Alzheimer’s disease (AD) or Parkinson’s disease
(PD) based on established clinical criteria, including neuroimaging and neuropsychological assessments.
Additionally, the participants were required to be native speakers of their respective languages and aged 55-85
years. The exclusion criteria were the presence of other neurological or psychiatric disorders, severe hearing or
visual impairments, or other conditions that could affect language production or comprehension.

This study recruited 150 participants: 50 diagnosed with Alzheimer's disease (AD), 50 diagnosed with Parkinson's
disease (PD), and 50 healthy controls. The inclusion criteria for the AD and PD groups were as follows.

- Clinical diagnosis of AD or PD by a neurologist using established diagnostic criteria

- Age range: 60-80 years

Mini-Mental State Examination (MMSE) score > 20 in the AD group

Hoehn and Yahr stage < 3 in the PD group

Native speakers of Arabic

The healthy controls were age- and education-matched to the patient group and had no history of neurological or
psychiatric disorders.

Following participant recruitment, this study employed a multifaceted language assessment approach to explore
linguistic dimensions affected by neurodegenerative diseases.

2.2. Language Assessment
2.2.1. Rationale for Language Assessment Tools

Given the study's focus on exploring the linguistic dimensions most affected by AD and PD, the chosen assessment
tools specifically targeted lexical retrieval, syntactic complexity, and prosodic features, aligned with our research
objectives. This selection was designed to provide a comprehensive understanding of linguistic changes associated
with neurodegeneration.

2.2.2. Language Assessment Tools and Tasks

To capture the various linguistic dimensions—Iexical retrieval, syntactic complexity, speech prosody, and
fluency—the following tools were used.

1. Boston Naming Test (BNT): Assessed lexical retrieval abilities by having participants name a series of pictures.
Response accuracy and latency were recorded.

2. Western Aphasia Battery (WAB): This evaluates a range of language functions, including spontaneous speech,
comprehension, repetition, and naming, and provides a comprehensive profile of language abilities.

3. Reading the Mind in the Eyes Test (RMET): Assessed the understanding of prosody and emotional tone in
speech, a key feature often altered in PD.

4. Discourse Analysis Task: In the Discourse Analysis Task, participants' descriptions of complex pictures and
personal narratives were evaluated for syntactic variability and the coherence of their storytelling, offering insights
into their cognitive and linguistic abilities.

2.3. Assessment Process

Assessments were conducted in a quiet, controlled environment, typically in the participant's home or clinical
setting, to ensure comfort and to minimize external distractions. Tasks were administered in a standardized order
to avoid potential fatigue effects and breaks were provided as needed.

2.4 Data Analysis and Statistical Methods

2.4.1. Data Analysis Tools and Methods

26



Asian Institute of Research Journal of Health and Medical Sciences Vol.7, No.4, 2024

The speech samples obtained from the assessments were transcribed and analyzed using both manual and
computational methods. Lexical retrieval and syntactic complexity were analyzed using Linguistic Inquiry and
Word Count (LIWC) software, which provides detailed metrics of word usage, sentence structure, and overall
linguistic patterns. Prosodic features were analyzed using Praat software, which allows for precise measurement
of pitch, intensity, and speech rate.

2.4.2. Statistical Methods and Software

Quantitative data were analyzed using IBM SPSS Statistics, and descriptive statistics were generated for all the
linguistic variables. Inferential statistics, including ANOVA and multiple regression analyses, were conducted to
examine the relationship between linguistic markers and severity of neurodegenerative symptoms. These statistical
analyses are crucial for correlating linguistic markers with disease severity, thereby enhancing our understanding
of the effects of AD and PD on language. Additionally, a cross-tabulation analysis was performed to explore the
potential interactions between different linguistic features and their diagnostic utility.

The results were further validated using a bootstrapping procedure to assess the stability of the findings across the
different subsamples. Qualitative data from the discourse analysis were coded and analyzed thematically using
NVivo software, allowing for a deeper exploration of narrative structures and their deviations in the context of
neurodegeneration.

2.5. Discussion and Application

The distinct linguistic profiles identified in this study for patients with AD and PD have significant implications
for clinical practice. By integrating these linguistic markers into the diagnostic processes, healthcare providers can
improve early detection, leading to timely interventions that may slow disease progression and enhance patient

care. Future studies should explore the implementation of these markers in routine clinical assessments and
investigate their applicability in a broader range of neurodegenerative disorders.

3. Results
3.1. Summary of Linguistic Markers

Table 1: Summary of Linguistic Markers Identified in AD and PD Patients

Linguistic Domain | Marker Alzheimer's Parkinson's Control

Lexical Vocabulary 0.65 0.91 1.00
Diversity

Lexical Word Freguency 0.82 0.72 0.55

Lexical Word-Finding 0.91 0.75 0.48
Difficulties

Syntactic Sentence 0.71 0.87 1.00
Complexity

Syntactic Grammar 0.62 0.84 1.00
Accuracy

Discourse Coherence 0.61 0.84 1.00

Discourse Informativeness 0.55 0.78 1.00

Prosodic Speech 0.73 0.82 1.00
Characteristics

Table 1 presents a thorough assessment of linguistic markers in Alzheimer's, Parkinson's, and control groups,
revealing disparities in lexical, syntactic, discourse, and prosodic features. This information is essential for
recognizing the unique language profiles associated with these neurodegenerative diseases, which may contribute
to more accurate diagnosis and tailored interventions. The values in the table illustrate the relative performance of
each disease group compared with the control group, with a score of 1.00, indicating no discrepancy from the
control group.
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3.2. Introduction to Detailed Results

To provide a comprehensive understanding of the linguistic markers associated with Alzheimer's disease (AD)
and Parkinson's disease (PD), we have transitioned from the summary presented in table above to a detailed
exploration of these markers across various linguistic domains. The following sections systematically examine
lexical, syntactic, discourse, and prosodic features, highlighting the differences observed between AD, PD, and
control groups.

3.3. Lexical Features

Participants with AD demonstrated significantly reduced vocabulary diversity compared with both the PD and
control groups (F(2,147) = 45.32, p < 0.001). The mean Type-Token Ratio (TTR) for AD participants was 0.42
(SD = 0.08), compared to 0.51 (SD = 0.07) for PD and 0.56 (SD = 0.06) for controls. Word-finding difficulties
were significantly more prevalent in the AD group, with a higher frequency of filled pauses and word repetitions
(M =15.3 per 100 words, SD = 4.2), than in the PD group (M = 8.7, SD = 3.1) and controls (M = 5.2, SD = 2.4),
F(2,147) = 38.76, p < 0.001. These findings underscore the profound impact of AD on lexical retrieval abilities,
which have been further examined in the syntactic domain.

3.4. Syntactic Features

AD participants produced significantly shorter sentences (MLU: M = 5.3 words, SD = 1.4) than PD participants
(M =17.1, SD = 1.6) and controls (M = 8.2, SD = 1.5), F(2,147) = 29.54, p < 0.001. Syntactic complexity, as
measured by DSS, was also significantly lower in the AD group (M = 5.7, SD = 1.2) than in the PD group =(M =
7.3,SD = 1.3) and the controls (M = 8.1, SD =1.1), F(2,147) = 33.21, p < 0.001. The reduced syntactic complexity
in participants with AD highlights the broader cognitive decline associated with the disease, setting the stage for
discussion of discourse features.

3.5. Discourse Features

Discourse coherence was significantly impaired in the AD group, with a mean coherence rating of 2.4 (SD = 0.7)
on a 5-point scale, compared to 3.6 (SD = 0.6) for PD and 4.3 (SD = 0.5) for controls, F(2,147) = 52.18, p < 0.001.
Topic maintenance analysis revealed that AD participants made significantly more off-topic utterances (M =
25.3% of total utterances, SD = 7.2%) than PD participants (M = 12.1%, SD = 5.3%) and controls (M = 6.4%, SD
= 3.1%), F(2,147) = 43.67, p < 0.001. These discourse deficits in AD reflect difficulties in maintaining coherence
and relevance in conversation, which have been further explored in prosodic features.

3.6. Prosodic Features

Participants with PD exhibited significant alterations in prosodic features. Speech rate was significantly lower in
the PD group (M = 105.3 words per minute, SD = 18.7) than in the AD group (M = 128.6, SD = 22.4) and controls
(M =145.2,SD =19.8), F(2,147) = 37.92, p < 0.001. Fundamental frequency (FO) variation was also significantly
lower in PD (M = 25.3 Hz, SD = 6.2) compared to AD (M = 38.7 Hz, SD = 8.1) and controls (M = 45.2 Hz, SD =
7.5), F(2,147) = 41.35, p < 0.001.

The distinct prosodic alterations observed in PD, particularly speech rate and pitch variation, in contrast to the
relatively preserved prosody observed in AD, provide critical insights into the differential diagnosis of these
disorders.

3.7. Discriminant Function Analysis
The discriminant function analysis revealed two significant functions. The first function explained 73.2% of the

variance (canonical Rz = 0.68) and the second explained 26.8% (canonical R2 = 0.41). Together, these functions
significantly differentiated the AD, PD, and control groups (A = 0.21, x3(16) = 228.45, p < 0.001). The structural
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matrix revealed that the primary variables distinguishing between groups were vocabulary diversity (r = 0.67),
discourse coherence (r = 0.62), and speech rate (r = -0.58) for the first function and fundamental frequency
variation (r = 0.71) and syntactic complexity (r = 0.53) for the second function.

3.8. Overview of Findings

The analysis revealed distinct linguistic patterns associated with Alzheimer’s disease (AD) and Parkinson’s disease
(PD). These patterns were consistent across several linguistic domains including lexical retrieval, syntactic
complexity, prosody, and fluency. To enhance readability and provide a clear summary of the data, the results are
presented in both textual form and tables and charts.

3.9. Summary of Findings

Table 2: Summary of Linguistic Markers Identified in AD and PD Patients

Linguistic Feature Alzheimer’s Disease (AD) Parkinson’s Disease (PD)

Lexical Retrieval Significant deficits, increased Mild deficits, preserved basic
pauses vocabulary

Syntactic Complexity Simplified sentence structures Slight reduction in complexity

Speech Prosody Relatively preserved Marked alterations, reduced

pitch variation

Fluency Frequent hesitations and Reduced fluency, slower speech

repetitions rate

Table 2 displays a range of linguistic markers identified in patients with Alzheimer's disease (AD) and Parkinson's
disease (PD). Markers have been categorized based on their impact on lexical retrieval, syntactic complexity,
speech prosody, and fluency. These markers have a significant impact on overall communication effectiveness,
which may lead to frustration and social withdrawal in patients. Reduced fluency and slower speech rate are
particularly challenging for patients and can be attributed to cognitive processing difficulties and motor speech
impairments associated with neurodegenerative disorders. Improving fluency through speech therapy and
cognitive exercises may help patients maintain their communication skills and overall QoL.

Comparative Analysis of Lexical Retrieval Scores in AD vs. PD Patients
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Figure 1: Comparative Analysis of Lexical Retrieval Scores in AD vs. PD Patients
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Figure 1 shows a bar chart that presents a comparative analysis of lexical retrieval scores between patients with
Alzheimer's disease (AD) and Parkinson's disease (PD).

3.9.1. Lexical Retrieval

Conducted by Kave and Erella (2014), who identified lexical retrieval as a primary concern in AD due to the
deterioration of the temporal and parietal lobes. This conclusion was further reinforced by the results of a meta-
analysis that revealed a substantial decrease in word output and a moderate increase in all types of retrieval errors
in patients (Kavé & Goral, 2017).

Discussion: These results reinforce the notion that lexical retrieval deficits are more pronounced in patients with
AD than in those with PD. Although patients with PD showed some challenges in this area, their performance was
generally better, suggesting that lexical retrieval is less affected by the dopaminergic loss characteristic of PD.
This distinction between the two disorders highlights the potential of lexical analysis as a diagnostic tool.

3.9.2. Syntactic Complexity

Results: Patients with AD used significantly simpler sentence structures characterized by fewer subordinate
clauses and shorter sentence lengths. In contrast, PD patients exhibited a slight reduction in syntactic complexity,
but retained a relatively higher level of grammatical sophistication.

Discussion: The syntactic simplification observed in Alzheimer's disease (AD) aligns with findings from other
studies, such as lvanova et al. (2023), which highlight that while basic grammatical abilities are retained in patients
with AD, their ability to comprehend and produce complex syntax is affected. This is evidenced by the preservation
of general syntactic ability and the disturbance of syntactic complexity, as measured by the overall length of
utterances and their complexity indices. Similarly, Siddharthan (2006) emphasized the importance of syntactic
simplification in making text accessible, which is relevant to the discourse abilities of patients with AD. This
simplification process aims to reduce grammatical complexity while retaining meaning, mirroring the linguistic
changes observed in patients with AD. Interestingly, these findings do not contradict the broader research
landscape but rather contribute to a nuanced understanding of linguistic changes in AD. For instance, Junhua and
Xiacsu (2016) and Chen (2020) mentioned the deposition of amyloid-p plaques, which are characteristic of AD
and could potentially impact the neural circuits responsible for language processing. Moreover, infection could
play a role in the pathogenesis of AD, which may indirectly affect cognitive functions, including language. These
factors could contribute to the development of syntactic deficits in patients with AD, suggesting that these deficits
stem from damage to the brain regions responsible for syntactic processing. In Parkinson's disease (PD), the
preservation of syntactic complexity could be related to the fact that these brain regions are less affected, with
motor symptoms being more prominent. These differences underscore the importance of assessing multiple
linguistic dimensions for the diagnosis of neurodegenerative disorders.

3.9.3. Speech Prosody and Fluency

Results: Significant alterations in speech prosody, including reduced pitch variation and monotonic speech
patterns, were observed in patients with PD. Patients with AD, while exhibiting some prosodic changes, generally
retain a more natural intonation pattern. Fluency was impaired in both groups, with patients with AD showing
more frequent hesitation and repetition.

Discussion: The changes in prosody observed in patients with Parkinson's disease (PD) align with the research
reported by Frota et al. (2021), which states that these patients show a reduced capacity to employ nuclear contours
and prosodic phrasing. Although medication improves intonation, it does not enhance the dysprosodic phrasing.
Similarly, Skodda et al. (2010) highlighted reduced F(0) variability and modifications in pause time within
polysyllabic words as key features of parkinsonian dysprosody. Goberman and Elmer (2004) further validated
these findings by emphasizing that clear speech in PD is characterized by a decreased articulation rate and
increased mean fundamental frequency. Collectively, these studies underscore the prosodic difficulties associated
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with PD, and link these alterations to motor control deficits in the basal ganglia. In contrast, the relatively preserved
prosody in patients with Alzheimer's disease (AD) may be due to the involvement of brain regions that are crucial
for speech rhythm and intonation. With respect to fluency, the findings suggest that both disorders affect this
aspect of language; however, their underlying mechanisms differ. AD-related fluency issues are likely to be related
to cognitive decline, whereas PD-related issues are more closely related to motor impairments.

4. Discussion
4.1. Interpretation of Research Results

This study provides a comprehensive analysis of linguistic markers in Alzheimer’s disease (AD) and Parkinson’s
disease (PD), and reveals distinct language profiles for each disorder. Our findings align with the existing literature
but also extend current knowledge by offering a more nuanced understanding of how these neurodegenerative
diseases affect various linguistic dimensions.

4.2. Lexical Retrieval

The pronounced lexical retrieval deficits observed in patients with AD corroborate the findings of previous studies.
Yoon et al. (2010) revealed that even in moderate stages of AD, patients exhibit naming difficulties, although
syllabic cues can facilitate correct responses in Korean speakers, suggesting some preservation of phonological-
lexical representations (Yoon et al., 2010). Kavé and Goral's (2017) meta-analysis confirmed that individuals with
AD experience significant lexical retrieval difficulties in connected speech, as evidenced by increased retrieval
errors and a strong association between picture-naming scores and word retrieval measures in context (Kavé &
Goral, 2017)In contrast, PD patients exhibited milder lexical challenges, suggesting that while language is affected
in PD, the primary deficits are related to motor and prosodic aspects rather than vocabulary retrieval. This
distinction supports the theoretical model that different neural circuits are implicated in AD and PD, with AD
primarily affecting cortical language networks, and PD affecting subcortical structures.

4.3. Syntactic Complexity

The simplification of sentence structures in AD patients is indicative of their broader cognitive decline, particularly
in executive functioning and working memory, which are essential for processing intricate sentence construction.
Wolfsgruber et al. (2020) and Stark et al. (2023) explored cognitive deficits in individuals with subjective cognitive
decline (SCD) and their association with cerebrospinal fluid (CSF) biomarkers that indicate AD pathology. These
deficits encompass memory, executive function, and language abilities, including syntactic deficits in the language
domain (Stark et al., 2023; Wolfsgruber et al., 2020). However, the preservation of syntactic complexity in patients
with PD suggests that the neural pathways responsible for syntax remain relatively intact, even as motor symptoms
progress.

4.4. Speech Prosody and Fluency

The noticeable changes in the prosody of PD patients, such as diminished pitch variation and a dull speech pattern,
demonstrate a well-established connection between PD and motor control issues in the basal ganglia (Schrider
and Dengler, 2013). The authors of this study reviewed previous research and presented their own findings, which
provided evidence that individuals with Parkinson's disease exhibit changes in emotional prosody processing and
modifications in emotional speech production, highlighting the role of dopamine depletion in these alterations
(Schréder & Dengler, 2013). On the other hand, the relatively preserved prosody in AD, combined with more
frequent disruptions in fluency, emphasizes the cognitive rather than the motor nature of the impact of the disorder
on language.

4.5. Clinical Significance and Future Impact

31



Asian Institute of Research Journal of Health and Medical Sciences Vol.7, No.4, 2024

The distinct linguistic profiles identified in this study have important clinical implications. First, early detection
of linguistic changes could serve as a noninvasive and cost-effective tool for diagnosing neurodegenerative
disorders. This approach could be particularly valuable in resource-limited settings or for patients who are unable
to undergo invasive diagnostic procedures. Additionally, understanding the specific language deficits associated
with each disorder can inform targeted interventions such as speech therapy to address the unique challenges faced
by patients with AD and PD. Moreover, the findings of this study suggest that linguistic analysis can be integrated
into routine cognitive assessments, providing clinicians with a more holistic view of a patient’s neurological health.
As technology advances, automated speech analysis tools can be developed to monitor linguistic changes over
time, offering a dynamic approach to tracking disease progression and treatment efficacy.

4.6. Research Limitations and Future Directions

Although this study provides valuable insights, it has some limitations. One of the primary limitations is the
relatively small sample size, which may affect the generalizability of the findings. Future research should include
larger, more diverse populations to validate these results and explore potential differences in linguistic markers
across various demographics, including age, sex, and cultural background.

Another limitation is the cross-sectional nature of the study, which captures linguistic changes at a single point in
time. Longitudinal studies are needed to examine how these markers evolve as neurodegenerative diseases
progress and to determine the most critical windows for early intervention.

Additionally, while this study focused on AD and PD, future research should explore whether similar linguistic
markers can be identified in other neurodegenerative disorders, such as frontotemporal dementia or amyotrophic
lateral sclerosis. Expanding the scope of research in this manner could lead to the development of diagnostic tools
that are applicable across a broader range of conditions.

Finally, the integration of advanced computational techniques such as machine learning can enhance the precision
of linguistic analysis and identify subtle patterns that may be overlooked by traditional methods. Future studies
should explore the potential of these technologies in both the research and clinical settings

5. Conclusion
5.1. Summary of Main Discoveries and Contributions

This study identified linguistic markers that differentiate Alzheimer’s disease (AD) from Parkinson’s disease (PD),
thereby providing new insights into the cognitive and motor processes underlying these disorders. The main
discoveries include the following.

o Lexical Retrieval Deficits in AD: Patients with AD exhibit significant challenges in lexical retrieval, a
finding that aligns with the existing literature but is further detailed here by exploring its implications for
early diagnosis.

e Syntactic Simplification in AD: The observed syntactic simplification in AD patients highlights the
broader cognitive decline associated with the disease, particularly in areas related to language processing
and executive functioning.

e Prosodic Alterations in PD: Significant prosodic changes were observed in patients with AD, including
reduced pitch variation, which contrasts with the relatively preserved prosody in patients with AD,
pointing to different underlying neuropathological processes.

These findings contribute to the field by offering a comprehensive analysis of linguistic markers across multiple
dimensions, which could serve as a noninvasive diagnostic tool for distinguishing between AD and PD. This
innovative approach, including the use of advanced linguistic analysis and cross-cultural comparisons, enhances
our understanding of how neurodegenerative diseases affect language.
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5.2. Research Innovation and Potential Impact

The innovations in this study lie in its detailed examination of multiple linguistic domains, cross-cultural
perspectives, and integration of both qualitative and quantitative methods. These aspects set the research apart
from previous studies, which may have focused on a narrower set of linguistic features or lacked the diversity
required for broader applicability. The potential impact of this research on the diagnosis of neurodegenerative
diseases is significant. By identifying specific linguistic markers for AD and PD, this study paves the way for the
development of new, cost-effective, and accessible diagnostic tools. These tools could be particularly valuable in
clinical settings, where traditional diagnostic methods are either unavailable or invasive.

5.3. Significance and Future Impact

This study’s significance extends beyond its immediate findings. By advancing our understanding of how language
is affected by neurodegenerative diseases, this study contributes to the broader field of cognitive neuroscience,
and offers new avenues for early diagnosis and intervention. The insights gained here could lead to the
development of personalized therapeutic approaches tailored to specific linguistic deficits in AD and PD patients.
In the future, this research could inspire further studies to explore linguistic markers in other neurodegenerative
disorders, potentially leading to a unified framework for using language as a diagnostic tool across a range of
conditions. As technology evolves, the integration of automated speech analysis and machine learning techniques
can revolutionize the detection and monitoring of these diseases, making early diagnosis more accurate and
widespread.
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