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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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of the article under the title “References”. All references cited in the text must be listed. The list of refer-
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in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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
(MC]) 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-MCl 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
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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
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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 '2 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.



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
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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
Cognitive decline is associated with
Age advanced age, and this is also the case

for those who have PD.

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

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

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

Disease Duration

Motor Symptoms Severity

Neurotransmitter Changes

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.

Genetic Factors

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



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 <-1.51in 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
2 [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-
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Figure 1. .Clinical features of PD-MCI profiles.
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Figure 2. Factor scores for PD-MCI subtypes in the UPDRS.

rating scale

Figure 3. Neurocognitive Scores for Different PD-MCI Subtypes.

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(y2
[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



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

Single Domain Multi Domain
.. Single Domain  Multi Domain  Amnesia (Non- . -
Characteristics . _ . _ Amnesia (Non- probability value
Amnesia (N=20) Amnesia (N=40) Memory) _
. Memory) (N=42)
(N=30)
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 3,14 3,2-5 0.07
Median and Range of Cardiovascular Risk
Score- 1.0,0-5 1.0, 04 1.0,0-4 1.5,0-3 0.56
- Activator, number (%)
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 2. Subtypes of PD-MCI with UPDRS factor scores.
single Domain . .
.. Single Domain Multi Domain Amnesia (Non- Multi ]?omam -
Characteristics AP K _ Amnesia (Non- Probability value
Amnesia (N=20) Amnesia (N=40) Memory) a
. Memory) (N=42)
(N=30)
postural controland 5 ¢ g9 6.92 (3.56) 5.99 (3.34) 8.86 (4.23) 0.09
locomotion
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
lefi-side slowness of 5 50 ) 46) 4.81 (2.05) 431 (1.95) 5.58 (1.88) 0.23
movement
Right side slowness of | 5¢ | ¢9) 4.29 (2.05) 421 (2.15) 4.89 (1.52) 0.45
movement
Action tremor 1.17 (1.25) 1.15(1.19) 1.29(1.19) 0.74 (1.15) 0.62
MDA (Non-Memory) vs. SDA (Non-Memory), p= 0.09.
Table 3. Neurocognitive assessment of PD-MCI subgroups.
Single Domain . .
. Single Domain Multi Domain Amnesia (Non- Multi ]?omam -
Characteristics . _ . _ Amnesia (Non- Probability value
Amnesia (N=20) Amnesia (N=40) Memory) _
. Memory) (N=42)
(N=30)
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 ., 5 0.5, 04 0.5,0-3 0.5,0-1 0.86
score (Midpoint and span).
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.
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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 (y2 = 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 (y2 = 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.

10g(1%p):ﬂo+ﬂlxl+,b’2x2+. . +Bleck

p is the probability of the event occurring,

p0 is the intercept,

pl, p2,...... , Pk are the coefficients for the independent
variables x1, x2,...... xk.

The odds ratio for a one-unit change in an independent variable
x,is given by:

odds Ratio =e #
e is the base of the natural logarithm.
Piis the coefficient for the corresponding independent variable x,

Strength.

Cognitive functioninPD correlates withtypical 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.
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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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