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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Parkinson's Disease in Mild Cognitive 

Impairment (PD-MCI) is a complex condition characterized by 
a variety of cognitive problems that coexist with the physical 
symptoms of Parkinson's disease (PD).

Objective: This study aims to examine the different medical 
indicators and associated tendencies among different PD-MCI 
groups. 

Methods: We investigated 132 people who had been given 
PD-MCI diagnoses. Utilizing SPSS, statistical evaluations are 
carried out. 

Results: In overall PD-MCI variants, this investigation found 
that visuospatial ability and attentional/executive performance 
are the most impaired cognitive areas. It was also noticed that 
distinct PD-MCI groups had variances in their neurological 
characteristics, in multi domain amnesia (Non-Memory) PD-
MCI patients exhibiting especially severe issues with unstable 
posture and walking. 

Conclusion: The intricacy of PD- Mild Cognitive Impairment 
(MCI) is highlighted by those results, which also imply that the 
interplay between mental and physical signs may be controlled 
by a number of interrelated factors, such as particular cognitive 
areas, brain surfaces, and the general level of cognitive 
impairment.

Key words. Parkinson’s disorder (PD), medical signs, 
cognitive impairment, neurological characteristics.
Introduction.

Parkinson's Disease in Mild Cognitive Impairment (PD-MCI) 
is a challenging and complicated neurological condition that has 
attracted a considerable amount of attention in recent times due 
to its complexity and the profound impact it exerts on the lives of 
patients. PD-MCI is indicated by a decrease in cognitive abilities 
that exceeds what is associated with age-related cognitive 
decline but isn't severe to qualify for dementia criteria [1]. The 
condition affects a significant number of individuals with PD, 
an illness that leads to neurological symptoms such as shaking, 
stiffness, and movement disorders. However, the mental aspects 
of PD-MCI are overlooked, making it crucial to understand the 
clinical variations and movements associated with this condition 
for providing comprehensive care and therapy [2]. A thorough 
knowledge of PD-MCI requires acknowledging the notable 
variation in clinical manifestations of the illness. While memory 
loss characterizes this condition cognitive impairment can 
manifest in various ways among individuals. Some individuals 
experience memory issues, which are typical symptoms of 
PD-MCI and indicative of the onset of PD dementia. Others 

may face executive dysfunction, affecting their organizational 
skills, planning, and decision-making abilities. Additionally, the 
physical aspects of PD-MCI can involve visual and cognitive 
challenges. These variations not only pose challenges for 
diagnosis but also present specific difficulties in managing and 
providing care for those affected [3].

Moreover, it is essential to examine the interconnected patterns 
in PD-MCI. Other medical conditions may coexist with PD-
MCI, impacting the overall medical status of individuals. For 
instance, depression is an associated condition in PD-MCI, up to 
50% of patients experiencing depressive symptoms throughout 
the course of their disease. Depression not only influences 
the individual's overall quality of life can also contribute 
to cognitive impairment [4]. Similarly, anxiety is another 
coexisting condition in PD-MCI, potentially leading to cognitive 
decline by increasing stress and depleting cognitive reserve. 
Additionally, sleep disturbances, including sleep disruptions 
and Rapid Eye Movement (REM) sleep behaviour disorder 
co-occur with PD-MCI, exacerbating cognitive symptoms 
and compromising motor performance [5]. One of the biggest 
obstacles to comprehension in PD-MCI is its variety. A number 
of factors, such as the age at which PD initially manifested, 
the degree of the ailment, the patient's medical history, and a 
lewy body disease diagnostic, have been connected to diagnosis 
disparities among the PD-MCI group (2011). For instance, 
those with earlier onset PD may be more prone to memory 
issues with the cognitive deterioration rate may differ from 
those with later onset. Additionally, the stage of PD is linked 
an elevated risk of memory loss, with more prolonged disease 
course linked to higher likelihood of cognitive impairment. 
Various genetic variations can also influence cognitive function 
in PD-MCI. Notably, the presence of Lewy body disease, 
marked by an increase in abnormal alpha-synuclein protein, 
correlates with memory decline in PD. The number and 
location of Lewy body structures in the brain can result in a 
range of neurological symptoms in the PD-MCI population 
[6]. Alongside the diagnostic variations, the diverse patterns 
in PD-MCI impact patient care and treatment. Depressive 
disorders, a common comorbidity, remain unidentified and 
untreated despite their substantial influence on a patient's well-
being. This not only complicates the patient's emotional state 
but also worsen memory loss and motor symptoms. Anxiety, 
another prevalent comorbidity, can contribute to ongoing stress, 
diminished cognitive performance, and heightened anxiety 
levels. Moreover, sleep issues are frequently overlooked, 
yet they can significantly affect both cognitive and physical 
symptoms. For instance, REM sleep disorder can lead to intense 
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and sometimes life-threatening recurring visions, disrupt sleep 
patterns, and impact overall cognitive performance [7,8]. 
Accurate and specialized strategies are necessary to provide 
effective treatment for individuals with PD-MCI. To customize 
evaluation and treatment, physicians must consider the medical 
variations and associated patterns in each individual's condition. 
Comprehensive assessment of issues requires mental tests that 
examine various cognitive domains. Moreover, recognizing 
and managing associated conditions like anxiety, insomnia, 
and depression is crucial for delivering comprehensive care. 
Addressing the complex interplay between memory loss and 
PD, this research aims to investigate clinical differences and 
comorbid trends in the PD-MCI group [9].

The study [10] compared the recruitment histories of two 
sets of patients to separate controls populations: well-being 
matched in age control participants and persons with Subjective 
Cognitive Impairment (SCI). The goal was to determine if 
there was a misbinding deficit in a late-onset Alzheimer's 
Disease (AD) and if PD had increased cognitive performance. 
Everyone took part in a Sensitive Short-Term Memory (STM) 
exercise that requires a fine-grained comprehension of object-
location groupings. The study [11] examined cognitive and 
structural brain impairments in patients with Cognitively 
Normal Parkinson's Disease (PD-CN) and PD-MCI using 
Event-Related Potentials (ERP) P 300 and comprehensive 
Magnetic Resonance Imaging (MRI). There were 23 unaffected 
controls and twenty-three individuals with PD-CN who were 
matched. The reduced frontal P300 levels observed in PD-CN 
indicated that P300 magnitude might be a valuable diagnostic 
tool for identifying preclinical abnormalities before cognitive 
and structural changes occur in PD. The study [12] evaluated 
the cognitive abilities of healthy controls, PD patients with 
normal cognitive function, and PD patients with mild cognitive 
impairment (MCI). The Montreal Cognitive Assessment 
Test (MoCA) was used for categorization. Primary cognitive 
processes such as memory, attention, executive functioning, 
and visual processing were reduced in PD-MCI. The study 
found a high correlation between cognitive function and PD 
clinical characteristics. The research [13] aimed to investigate 
the relationship between the level of physical inactivity in 
PD sufferers' results on neuropsychological assessments 
assessing executive functions. Additionally, it analyzed the 
neural correlates of indifference in PD patients, building 
upon previously identifying in the field. The study's findings 
successfully confirmed the researchers' initial predictions. The 
study [14] employed qualitative motion factors and a machine 
learning (ML) technique to differentiate PD individuals either 
exhibiting or lacking MCI. The cognitive complex-task had the 
best average precision and clarity, whereas the movement task 
had the greatest mean sensitivity. The findings showcased the 
usefulness of gait analysis and ML in diagnosing MCI in PD 
individuals. The study [15] aimed to aid in the identification 
of MCI in PD patients by investigating brain connectivity 
indicators associated with MCI. This investigation utilized 
diffusion-based scanning and active-state MRI. To pinpoint the 
characteristics with sufficient discriminatory capacity for patient 
categorization, all indicators underwent a pertinent attribute 
selection method in cross-validation loops. The findings of this 

study provided early confirmation of abnormal structural and 
functional connections associated with MCI in PD patients. 
The paper [16] examined the Electroencephalography (EEG) 
characteristics of various sub-bands associated with MCI in 
individuals with initial-phase PD. Significant disparities in 
synchronization levels between the two groups were observed 
in the theta, gamma, and delta bands. The findings indicated 
the emergence of anomalies in EEG activity, particularly in the 
gamma, delta, and epsilon bands, during the initial phase of PD 
with MCI. The detection of these abnormalities was facilitated 
through power spectrum and cross-band connectivity studies. 
The study [17] was to use quantitative electroencephalography 
(QEEG) and low-resolution electromagnetic tomography 
(LORETA) research to investigate brainwave networks linked 
to cognitive problems in PD-MCI. 102 individuals from the 
Parkinson's Disease Cognitive Impairment Research (PaCoS) 
Cohort were chosen for the study. The findings of the research 
revealed consistent brainwave changes in PD-MCI patients 
across multiple techniques, confirming their authenticity and 
underscoring the significance of the results. The study [18] 
aimed to assess theoretical measurements of gray matter decline 
in PD-MCI and their connections to functional connectivity, 
along with graphical representations of these relationships. 
The researchers identified an association between visuospatial 
performance and the degree of the right supramarginal gyrus 
node. Their research suggested that the salience network areas 
in PD-MCI experienced a decline in operational connectivity 
and topological properties without undergoing structural 
harm. Additionally, their findings underscored the significance 
of multimodal hubs in the transition to MCI. The study [19] 
investigated whether MCI moderated the relationship between 
cognitive function and mental symptoms in PD. To explore 
this relationship and the moderating role of PD-MCI status, the 
researchers conducted linear regression analyses. Enhancing 
cognitive adaptability was identified as one of the most 
crucial therapeutic approaches for managing neuropsychiatric 
symptoms in PD. The article [20] provided more detail on the 
exploration of memory impairment and decline in thinking, as 
well as the associated clinical characteristics, among individuals 
with PD without dementia. Additionally, the researchers 
carried out a thorough evaluation of each group performed 
in a comprehensive PD-MCI diagnostic examination. This 
evidence supported distinct cognitive patterns in PD-MCI and 
encouraged further exploration of the clinical associations and 
imaging links of these patterns.

Our goal is to gather comprehensive data on a wide range of 
clinical aspects and comorbid conditions. Collaboration among 
neurological specialists, psychiatrists, and sleep specialists can 
be necessary for effectively treating these complex patterns.
Materials and Methods.

A predictive experimentation in 355 consecutive PD patients 
was performed over 2 ½ years in India. And 132 PD-MCI 
individuals from the study were investigated. Movement 
disorders neurologists that examined all the PD people found 
that they fulfilled the specifications of the United Kingdom (UK) 
PD Society Brain Trust. Unusual or secondary Parkinsonism 
that led to dementia diagnosis, and previous neurosurgical 
procedures are among the list of exclusions. 
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The medical history, current medications, demographics, and 
disease-specific markers, including the Hoehn and Yahr rating, 
the motor evaluation of the Unified Parkinson's Disease Rating 
Scale (UPDRS), and the UPDRS Section I Cognitive Disorders 
assessment, were all included in the clinical inquiry. The 
benchmark for quantifying (PD) treatments was the Levodopa 
Equivalent Daily Doses (LEDD).

Individual motor item scores were segregated into six 
components using established weighted factor loadings to 
examine the relationship between specific motor components of 
the UPDRS motor assessment and PD-MCI subgroups. These 
components included axial functioning/gait, resting tremor, 
stiffness, right and left bradykinesia, and postural tremor. The 
existence of diabetes, high blood pressure, high cholesterol, 
coronary artery disease, or cerebrovascular illness generated 
cumulative vascular risk scores (0–5).

The Mini Mental State Examination (MMSE) and the Hamilton 
Depression Rating Scale (HDRS) were two of several tests 
used in the neuropsychological evaluation, alongside various 
cognitive tests categorized into four groups: (a) attentional/
executive function, (b) declarative recall, (c) language, and (d) 
visual function. The cognitive tests included the Symbol Digit 
Modalities Assessment, the Digit Span assessment, a semantic 
fluency test for animal naming within one minute, three attempts 
for a list of words, and the Consortium to Establish a Registry 
for Alzheimer's Disease (CERAD).
Inclusion Criteria:

Parkinson's disease must be diagnosed with certainty using 
accepted clinical criteria in order for participation to take place. 
Instead of more severe cognitive impairment or dementia, 
participants should be labeled with mild cognitive impairment 
(MCI). According to accepted MCI criteria, this diagnosis 
should be made. Indicate the age range that will be covered to 
make sure the study is applicable to a certain group of people. 
Participants might, for instance, have to fall into a specific age 
range that is frequently impacted by PD-MCI.
Exclusion Criteria:

Exclude those who have dementia or significant cognitive 
impairment in order to concentrate on the PD-MCI population. 
People with other serious neurological conditions (such 
Alzheimer's disease) should not be included as they may 
skew the study's findings. Disqualify anyone with serious 
mental illnesses that could have an independent, substantial 
influence on cognitive performance from PD-MCI. People with 
unstable medical problems (apart from Parkinson's disease) 
that may impair cognitive function or cause difficulties during 
participation ought to be disqualified.
Cognitive Categorization.

Normative data were employed to convert the raw results of 
cognitive tests into z-scores. To accommodate variations in the 
number of tests conducted in each cognitive domain, z-scores 
from tests across all areas were averaged to derive domain 
scores. A z-score of ≤ -1.5 in a specific domain was utilized 
to define impairment. Only the intersecting pentagons item 
from the MMSE was utilized. PD participants were classified 
as having PD-MCI if their cognitive evaluation indicated a 

decline in cognition, with a z-score of ≤ -1.5 in any of the four 
cognitive areas or if they did not meet the MDS-PDD criteria. 
While not obligatory for a PD-MCI diagnosis, 87% of the study 
participants reported subjective cognitive issues. Cases of 
dementia (n=37) and those with intact cognition (n=192) were 
excluded from the study, resulting in a reduced sample from the 
original 355 PD individuals.
Subtypes of PD-MCI patients.

These methods resulted in the categorization of PD-MCI 
participants into four distinct subtypes: single domain amnesia 
(SDA), which exhibited memory dysfunction; MDA in which 
individuals experienced difficulties with memory as well as 
issues in several different cognitive areas; SDA (Non-Memory), 
where the condition indicated SDA (Non-Memory); and MDA, 
with individuals demonstrating impairment across multiple 
non-memory cognitive areas.
Single Domain Amnesia:

Amnesia is typically defined by partial or whole loss of 
memory; if the condition is classified as single domain, it may 
mean that only a single area of the brain is affected. This could 
involve retrograde or anterograde amnesia, which is the inability 
to create new memories.
Multi Domain Amnesia:

A more widespread or generalized kind of amnesia that affects 
several cognitive domains or memory types may be implied 
by the term multi domain amnesia. This may entail deficits in 
both short- and long-term memory, impacting different facets of 
cognitive abilities.

Contributing Factors Description

Age
Cognitive decline is associated with 
advanced age, and this is also the case 
for those who have PD.

Disease Duration
The length of time a person has had PD 
may be associated with an increased risk 
of cognitive impairment.

Motor Symptoms Severity
The severity and progression of motor 
symptoms in PD may correlate with the 
degree of cognitive decline.

Neurotransmitter Changes

Alterations in neurotransmitter systems, 
particularly dopamine, are implicated 
in both motor symptoms and cognitive 
impairment in PD.

Genetic Factors

Certain genetic factors may increase 
the risk of cognitive impairment in 
individuals with Parkinson's Disease. 
Variations in specific genes have been 
associated with cognitive decline.

Statistical Analyses.
SPSS 18.0 was utilized for statistical analysis. The comparison 

of PD-MCI subtypes involved the Kruskal-Wallis test for 
discrete variables and one-way Analysis of Variance (ANOVA) 
for demographics and disease-related variables. Levene's test 
for homogeneity was conducted to assess variance equality, 
and non-parametric assessments were employed for continuous 
variables with differing variances. Bonferroni adjustments 
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were applied to address multiple comparisons considering the 
unequal sample sizes.

To compare the single- and multiple-domain PD-MCI types, 
separate t-tests or chi-square tests were employed. Multinomial 
logistic regression analyses assessing factors of the PD-
MCI subtype designated the SDA (Non-Memory)type as the 
baseline. A criterion of p < 0.05 was established for statistical 
significance.
Cognitive Classification.

Cognitive test raw scores were normalized using normative 
data to explore clinical variations and comorbid patterns in 
PD-MCI groups. Domain-specific cognitive area scores were 
derived as the mean of the normalized scores, accounting for 
differences in the number of assessments with each domain. 
Impairment was defined as a normalized score of  ≤ -1.5 in a 
specific domain. The MMSE was used for descriptive purposes, 
with the exception of the intersecting pentagons item.
Results.
Cognitive features of PD-MCI patients:

The research covered all four MCI subtypes, distributed as 
follows: SDA (Non-Memory) was identified in 30.8% of cases, 
MDA in 25.3%, SDA in 20.8%, and MDA (Non-Memory) in 
25.5%. Notably, non- amnesia impairments were predominant, 
affecting 59% of patients. Within the PD-MCI group, 
approximately two-thirds exhibited deficits in a single area, 
including both amnesia and non- amnesia types. Visuospatial 
deviations were the most common (75.7%) within the SDCI 
category, followed by attentional/executive issues (25%) 
and linguistic challenges (10.2%). Among individuals with 
impairments across multiple domains, 79.6% had two domains 
implicated, 27.4% had three domains affected, and no cases of 
impairment were found across all four domains. 
Contrast of PD-MCI subtype:

Figure 1 and Table 1 shows that there were no obvious variations 
in gender, age, and education within PD-MCI categories. The 
average UPDRS movement scores were greater in the two 
multi-domain groups compared to the mono-domain variants; 
across PD-MCI subtypes, there was no discernible difference in 
risk variables, LEDD in the PD duration, or UPDRS part three 
motor scores.

However, the Hoehn and Yahr rating revealed significant 
differences in motor performance between PD-MCI variants 
(χ2 [2,N=130]= 9.15,p=0.07). Particularly, the Hoehn and 
Yahr stages were notably more advanced in participants with 
MDA (Non-Memory)  PD-MCI compared to those with SDA, 
PD-MCI subjects (p=0.07, multiple comparisons corrected). 
Furthermore, statistically notable variations were found  
between the PD-MCI categories in axial function, one of the six 
distinct UPDRS factors (F [2,119] = 2.73,p=0.07). Subjects with 
MDA (Non-Memory) exhibited poorer axial function compared 
to SDA (Non-Memory)subjects (p=0.09), as illustrated in Table 
2 and Figure 2.

Extra-motor features, including depression and psychosis, did 
not display significant variations between PD-MCI subtypes. 
However, there was a notable difference in the frequency of 
antidepressant or anxiolytic medication usage, with MDA PD-

MCI participants receiving treatment more than with MDA 
(Non-Memory) PD-MCI.

According to established standards, significant differences 
were observed between PD-MCI subtypes in terms of cognition 
and MMSE scores (F [2,126]=18.86,p < 0.0001), with 
participants with MDA (Non-Memory) PD-MCI exhibiting the 
lowest MMSE scores, as illustrated in Figure 3 and Table 3. 
Additionally, there was a notable tendency among MDA PD-
MCI participants to use cognitive drugs more frequently(χ2 
[2,N=130] = 7.49,p=0.08).

Rather than formally categorizing PD-MCI types as single-
domain or multiple-domain, we conducted a comparative 
analysis of cognitive impairment between single-domain and 

Figure 1. .Clinical features of PD-MCI profiles.

Figure 2. Factor scores for PD-MCI subtypes in the UPDRS.

Figure 3. Neurocognitive Scores for Different PD-MCI Subtypes.
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Characteristics Single Domain 
Amnesia (N=20)

Multi Domain 
Amnesia (N=40)

Single Domain 
Amnesia (Non-
Memory)
 (N=30)

Multi Domain 
Amnesia (Non-
Memory) (N=42)

probability value

Generation, Lifetime 72.85 (10.65) 71.85 (6.85) 70.55 (10.81) 76.52 (6.05) 0.28
Man, n (%) 18 (68.7) 22 (64.9) 36 (52.4) 12 (66.9) 0.56
Education, years 15.54 (3.45) 14.45 (3.42) 14.29 (2.52) 15.29 (3.09) 0.39
duration of PD, years 5.57 (4.25) 7.12 (4.12) 7.67 (5.19) 9.08 (7.22) 0.21
Parkinson's Motor Assessment Score 28.65 (11.23) 31.87 (11.12) 29.23 (12.18) 36.45 (11.08) 0.26
Hoehn &Yahr Staging (Midpoint and span) 2.0, 2–4 2.0, 2–5 3, 1–4 3, 2–5 0.07
Median and Range of Cardiovascular Risk 
Score-
-  Activator, number (%)

1.0, 0–5 1.0, 0–4 1.0, 0–4 1.5, 0–3 0.56

Activator, n (%) 8 (25.5) 16 (32.5) 26 (39.6) 6 (33.45) 0.68
Psychotropic Medication (Antidepressant/
Anxiolytic), n (%) 10 (33.45) 18 (45.7) 29 (34.9) 0 (0) 0.06

Sleep medication, n (%) 6 (16.9) 8 (16.6) 11 (14.9) 5 (25.45) 0.83
Antipsychotic, n (%) 5 (12.8) 6 (9.9) 3 (1.8) 3 (8.5) 0.27
Cognitive medication, n (%) 4 (8.5) 9 (22.9) 6 (6.8) 0 (0) 0.08
LEDD, mg/d 375.68 (308.46) 524.89 (368.89) 550.39 (552.68) 753.99 (438.45) 0.18
MDA (Non-Memory) vs. SDA, PD-MCI, p = 0.07.
MDA (Non-Memory) vs. MDA PD-MCI, p=0.03.

Table 1. Subtypes of PD-MCI's clinical features.

Characteristics Single Domain 
Amnesia (N=20)

Multi Domain 
Amnesia (N=40)

single Domain 
Amnesia (Non-
Memory)
      (N=30)

Multi Domain 
Amnesia (Non-
Memory) (N=42)

Probability value

postural control and 
locomotion 5.98 (2.89) 6.92 (3.56) 5.99 (3.34) 8.86 (4.23) 0.09

Rest tremor 1.45 (1.88) 1.82 (2.26) 1.45 (2.25) 1.23 (2.45) 0.85
Rigidity 5.19 (2.48) 4.98 (2.48) 5.38 (2.59) 6.12 (1.79) 0.62
left-side slowness of 
movement 3.98 (2.46) 4.81 (2.05) 4.31 (1.95) 5.58 (1.88) 0.23

Right side slowness of 
movement 3.56 (1.89) 4.29 (2.05) 4.21 (2.15) 4.89 (1.52) 0.45

Action tremor 1.17 (1.25) 1.15 (1.19) 1.29 (1.19) 0.74 (1.15) 0.62

Table 2. Subtypes of PD-MCI with UPDRS factor scores.

MDA (Non-Memory) vs. SDA (Non-Memory), p= 0.09.

Characteristics Single Domain 
Amnesia (N=20)

Multi Domain 
Amnesia (N=40)

Single Domain 
Amnesia (Non-
Memory)
 (N=30)

Multi Domain 
Amnesia (Non-
Memory) (N=42)

Probability value

MMSE 27.92 (1.54) * 26.65 (1.56) 27.56 (1.53) ^ 25.09 (3.48) <0.0001
Cognitive complaints, n (%) 16 (80) †40 (100) 25 (83.3) 5 (11.9) 0.04
HDRS 5.26 (3.26) 7.66 (4.38) 7.42 (4.19) 7.35 (3.78) 0.28
UPDRS Cognitive Dysfunction 
score (Midpoint and span). 0, 0–3 0.5, 0–4 0.5, 0–3 0.5, 0–1 0.86

 Z-scores for cognitive abilities
Cognitive Control −0.78 (0.62) −1.25 (0.59) −0.85 (0.75) −1.57 (0.55) <0.0001
Cognitive ability −1.65 (0.38) −1.85 (0.45) −0.62 (0.62) −0.88 (0.56) <0.0001
Language 0.95 (1.62) 0.45 (1.23) 0.57 (1.35) −1.45 (2.45) 0.04
spatial-visual −0.82 (0.76) −2.56 (3.26) −1.95 (1.68) −2.79 (0.99) <0.0001

*SDA vs. MDA, p=0.03; vs. MDA p<0.0001.
^SDA (Non-Memory) vs. MDA, p=0.04; MDA p<0.0001.
†MDA vs. SDA, p=0.04; vs. SDA (Non-Memory), p =0.04 vs.  MDA, p=0.04.

Table 3. Neurocognitive assessment of PD-MCI subgroups.
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multiple-domain PD-MCI subgroups to evaluate the extent of 
cognitive decline. Our findings revealed that multiple-domain 
PD-MCI participants exhibited lower MMSE scores compared 
to single-domain PD-MCI subjects (t [132] = 5.11,p < 0.001) 
and reported cognitive issues more frequently (t [132] = 2.17,p 
= 0.03).Regarding motor function, the Hoehn and Yahr rating, 
UPDRS components representing axial/gait function, and 
left-sided bradykinesia all indicated poorer motor function in 
multiple-domain PD-MCI participants (t [132] = 1.96,p = 0.05), 
as did left-sided disorders(t [121] = 2.09,p = 0.04).
PD - MCI Subtype Predictors:

Multinomial logistic regression models were utilized to analyze 
the contributing factors to PD-MCI subgroups. The predictors 
included the vascular risk factor score, age, duration of PD, 
LEDD, HDRS, and motor severity, while the PD-MCI category 
served as the dependent variable. The model was significantly 
improved (χ2 = 11.46,df = 4,p = 0.001) with the addition of the 
Hoehn and Yahr ratings, which revealed a notable distinction 
between SDA PD-MCI and MDA (Non-Memory) PD-MCI 
(Wald = 8.89, p = 0.003).

Significant variations were discovered among SDA and MDA 
(Non-Memory) PD-MCI (Wald = 5.92, p = 0.02), with walking 
ability being the only UPDRS motor component influencing 
these distinctions (χ2 = 8.33,df = 4,p = 0.007). Interestingly, 
UPDRS total motor scores, depression, LEDD, age, duration 
of the PD, and vascular variables did not predict the PD-MCI 
classification.

log( )=β0+β1x1+β2x2+…+βkxk

p is the probability of the event occurring,
β0 is the intercept,
β1, β2,……, βk are the coefficients for the independent 

variables x1, x2,……xk.
The odds ratio for a one-unit change in an independent variable 

xi is given by:
 odds Ratio = e βi

e is the base of the natural logarithm.
βi is the coefficient for the corresponding independent variable xi

Strength.
Cognitive function in PD correlates with typical neurotransmitter 

impairments, but the strength of this connection can vary, 
depending on the severity and progression of the condition. 
It's important to note that the monoaminergic and cholinergic 
nervous systems influence executive functioning, while the 
monoaminergic system plays a role in memory and learning. 
Neuropathological analyses revealed vascular abnormalities, 
Lewy body lesions, and AD in eight patients with mixed 
subtypes of PD-related cognitive impairment. Future biomarker 
studies and post-mortem investigations should target both non-
memory-related and memory-related subgroups of cognitive 
challenges in PD to gain a comprehensive understanding of 
the neurological underpinnings of these diverse profiles and to 
identify individuals experiencing concurrent AD and PD-related 
problems.

Limitation.
When evaluating our results, several limitations should be 

noted. Firstly, the research was conducted in an educational 
setting with a highly educated sample, potentially limiting 
the generalizability of the findings to a broader demographic. 
Secondly, the judgments made during the neuropsychological 
assessment, including test selection, the number of tests 
administered, categorization of cognitive areas, and the 
establishment of cut-off scores for PD-MCI, were based on 
established neuropsychological frameworks and clinical 
expertise.

This approach might result in an overestimation or 
underestimation of PD-MCI and its variations. Clear 
recommendations for addressing these challenges have yet 
to be determined as the field of PD-MCI continues to evolve. 
Furthermore, the released MDS PD-MCI criteria require 
validation. Third, we employed broad neuropsychological 
constructs and prior research to classify neuropsychological 
tests into cognitive areas. In our methodology, the term executive 
system covered both executive and attentional functions. 
Some tests might assess multiple areas, certain aspects could 
overlap with other tests, and specific tests could be sensitive to 
impairments across several domains. Fourth, it should be noted 
that our PD-MCI cohort had a substantial sample size (n=132), 
with the MDA (Non-Memory) type being the smallest subset.

It's important to recognize the potential impact of unbalanced 
group sizes on the results. Any conclusions drawn regarding 
the smaller group may require confirmation in larger samples, 
despite statistical safeguards. The UPDRS section and Hoehn 
and Yahr level, at the least served as the foundation of our 
neurological evaluation. Future research incorporating dual-task 
paradigms or other motor investigations could offer thorough 
comprehension of the neurological correlates of attentional and 
executive dysfunction.
Conclusions.

A comprehensive analysis of the various clinical profiles 
found in PD with Mild Cognitive Impairment (PD-MCI) groups 
was presented in Clinical Variations and Co-morbid Trends in 
PD-MCI Groups. These findings emphasized the connection 
between more severe axial/gait impairment and PD-MCI with 
deficits across MDA (Non-Memory). It was crucial that future 
longitudinal investigations encompassed extensive, precisely 
characterized PD-MCI cohorts to achieve a comprehensive 
understanding of the progression and prognosis of various PD-
MCI subtypes. Additionally, such studies should have assessed 
the impact of an elevated load of cognitive impairments affecting 
multiple domains and the specific nature of cognitive deficits, 
whether they were related to memory loss or non-memory-
related deficits, on the risk of developing dementia.
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