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Abstract

Cognitive impairment is one of the most frequent and disabling non-motor manifestations of Parkin-
son's disease. It significantly reduces patients' quality of life, increases caregiver burden, and contributes to
loss of independence. Early identification of cognitive decline is crucial for timely intervention and preven-
tion of dementia progression.

The purpose of the study. To determine the prevalence of cognitive impairment and identify predic-
tors of progression to dementia among patients with Parkinson's disease.

Material and Methods. A total of 106 patients with PD were examined and followed in outpatient
clinics in Almaty. The diagnosis of Parkinson's disease was confirmed according to international criteria.
Cognitive status was assessed using the Mini-Mental State Examination and Montreal Cognitive Assess-
ment. Disease severity was evaluated using the Hoehn and Yahr scale and the Schwab and England Activi-
ties of Daily Living Scale. Demographic and clinical parameters, including age, education level, disease
duration, and motor subtype, were analyzed.

Results. Mild cognitive impairment was identified in 26.4 % of patients, dementia in 34.9 %, and
no cognitive impairment in 38.7 %. More pronounced cognitive decline was more common among older
patients, those with lower educational attainment, disease duration over 10 years, and the akinetic-rigid
subtype of Parkinson's disease. Regression analysis revealed the key predictors of dementia: disease onset
after age 60, duration exceeding 19 years, low education level, and severe motor deficit.

Conclusion. Cognitive impairment is common among Parkinson's disease patients and tends to
progress with disease duration and severity. Early detection and systematic monitoring of cognitive func-
tions are essential for implementing preventive measures, slowing dementia progression, and improving the
quality of life of individuals with Parkinson's disease.

Keywords: Parkinson's disease, mild cognitive impairment, dementia, MMSE, MoCA, cognitive
dysfunction, risk factors.

Introduction The Global Burden of Disease study re-

Parkinson's disease (hereinafter — PD) is the
most common neurodegenerative disease, second
to Alzheimer's disease. PD is characterized by the
progression of motor symptoms over time [1].

In recent years, PD has become the fastest-
growing neurological disease in the world in terms of
prevalence and disability caused by the disease [2].

In 2016, 6.1 million PD cases were reported
worldwide, and age-standardized prevalence in-
creased by 21.7 % from 1990 to 2016 [3].
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vealed 1.02 million PD cases in 2017 [2; 3]. Dis-
ability and mortality due to PD are increasing faster
than in any other neurological disorder [3; 4].

PD is characterized by motor symptoms,
including bradykinesia associated with stiffness
and resting tremors, as well as postural instabil-
ity in later stages. These motor symptoms can
also be associated with non-motor manifestations
such as dementia, depression, and autonomic
dysfunctions [5].
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On the one hand, it is widely believed that
cognitive dysfunction occurs only in the late stages
of PD progression. This is confirmed by studies in
which over 80 % of people with PD develop de-
mentia in later stages [6].

On the other hand, in plenty of studies, mild
cognitive dysfunction manifested itself in many
cases of PD [7]. At the same time, mild cognitive
impairments (hereinafter — MCI) are usually pres-
ent at an early stage of the disease in about 40% of
patients with PD [7; 8].

Many studies have shown that patients (over
75 %) with MCI may be at a higher risk of develop-
ing dementia compared to patients without cogni-
tive impairments. However, it is currently unknown
which patients with MCI are at increased risk of
developing dementia [9-11].

According to Fengler S. et al. (2017), MCI
in PD is not sufficiently recognized in clinical prac-
tice, since the signs may not be noticeable at an
early stage of the disease, and many routine assess-
ment tools are not sensitive enough to detect subtle
cognitive dysfunction [12].

In the study by Hely et al. (2008), overt de-
mentia occurred in more than 80 % of patients after
20 years of illness [13]. Cognitive function in PD is
a combination of symptoms ranging from normal
cognitive function to subjective cognitive changes
with normal neuropsychological assessment, MCI
in PD, and finally dementia [14-16].

During the last decade, increased attention
has been paid to the stages of cognitive impairment
preceding dementia in individuals with PD, in par-
ticular MCL.

Aarsland, D. et al. (2010) suggested that
25.8 % of patients with PD without dementia have
MCI [9], while data from other studies have shown
that about 20.2 % of patients have MCI at the time
of diagnosis, and the number increased to 40-50 %
after 5 years of follow-up [17-20]. At the same time,
the prevalence of MCI among the elderly popula-
tion in general (at the age of 60-90 years) ranged
from 16 % to 20 % [21; 22].

Pedersen, K.F. et al. (2017) showed that pa-
tients with MCI were at an increased risk of subse-
quent development of dementia during the first 3
years of follow-up compared with patients without
cognitive impairments. At the same time, MCI was
described as a transitional stage between normal
cognitive process and dementia, and it is important

to understand the progression from MCI to demen-
tia [17].

The International Society for the Study
of Parkinson's Disease and Movement Disorders
(MDS) has proposed formal diagnostic criteria for
both MCI and dementia in PD [11; 23]

The etiology and pathogenesis of PD, char-
acterized by irreversible progression of the disease,
are quite complex, and there is still no consensus,
especially regarding cognitive deficits in PD. Ac-
cording to many authors, there is not only a pro-
gressive deterioration in the state of dopaminergic
neurons, but also defects in non-dopaminergic sys-
tems, which can lead to classic motor and non-mo-
tor manifestations. PD progresses from a complex
interplay of genetic and environmental factors that
affect numerous fundamental cellular processes
[24-28].

Cognitive impairment and dementia in PD
are often associated with a deterioration in daily
functioning, a decrease in the quality of life, and
poor treatment outcomes. The complexity of PD is
accompanied by clinical challenges, including the
difficulty in making a definitive diagnosis in the
earliest stages of the disease and the challenges in
treating symptoms in the later stages. In addition,
there are no treatments that slow down the neuro-
degenerative process [5].

Neuroimaging has provided evidence of re-
duced cortical volume, increased diffusional white
matter changes, and decreased resting metabolic ac-
tivity, which appear to begin before the onset of de-
mentia in PD patients. Cognitive impairment is asso-
ciated with deficiencies in multiple neurotransmitters,
including dopamine and acetylcholine, indicating
widespread neurotransmitter dysfunction in PD-asso-
ciated dementia. [11; 29; 30]

Anna B. (2005) demonstrates in her work
that an early decrease in dopaminergic uptake in
the frontal lobes is crucial for cognitive impairment
that exists in patients with early PD [27].

We have been studying the problem of PD
for over 10 years, including its epidemiological
characteristics, clinical and genetic aspects in pa-
tients in Kazakhstan [28; 29].

In our previous studies with PD patients, a
high prevalence of non-motor dysfunctions (96.2 %)
was detected. Additionally, 87.7 % had at least one
non-motor visual symptom, and 18.3 % of them
exhibited symptoms in the early period, several

14



THE JOURNAL KAZAKH-RUSSIAN MEDICAL UNIVERSITY

A4

months to years before the specified diagnosis of
PD [29]. Notably, visuospatial and cognitive non-
motor symptoms are often combined in PD, and the
rate of progression of non-motor symptoms differs
from that of motor symptoms due to their indepen-
dence [29-32].

According to other authors, the spectrum of
cognitive deficits associated with PD varies from
subjective cognitive decline to MCI and dementia
[33-35].

The concept of MCI was formally proposed
in 2012 by the International Society for the Study
of Parkinson's and Movement Disorders [11], and
since then, it has been shown that about a third of
people have MCI at the time of diagnosing PD.

The risk of MCI in PD progressing to de-
mentia varies. Cases of MCI have also been de-
scribed when they may remain static or even re-
versible and may not always progress inexorably
into dementia [36].

In other cases, MCI in PD represents the
prodromal stage of dementia in PD and may cre-
ate a window to prevent or delay progression to de-
mentia [37].

According to Litvan I. et al. (2012) the di-
agnosis of MCI in PD is based on the presence in a
person of: a diagnosis of PD; gradual cognitive de-
cline reported by the patient or doctor; a decrease in
cognitive functions in complex neuropsychological
testing or a scale of global cognitive abilities con-
firmed in PD, and a decrease in cognitive functions
insufficient to significantly impair functional inde-
pendence [11].

The diagnostic criteria for MCI in PD have
two levels: Level I involves a brief assessment, and
Level II entails a more comprehensive assessment
using at least two tests for each of the five cognitive
domains (attention, executive function, visuospa-
tial functioning, language, and memory).

The importance of studying cognitive im-
pairment in PD was highlighted when several clini-
cal studies showed that approximately 50 % of pa-
tients develop dementia 10 years after the initial
diagnosis of PD [38-40].

Thus, in the complex care of people with
PD, the recognition of cognitive impairment is
important. Clinical features and rate of progres-
sion of cognitive impairment in PD may vary
throughout the course of the disease, from early to
advanced stages.
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The purpose of this study was to assess the
frequency of cognitive impairment and the rate of
its progression to dementia in patients with PD.

Material and Methods

The study retrospectively included 106 pa-
tients with PD from a large cohort of outpatients
with PD registered at Almaty polyclinics. All pa-
tients gave informed written consent prior to in-
clusion in the study. The diagnosis of PD was es-
tablished based on generally accepted criteria in
accordance with the International Classification of
Diseases (ICD-10, WHO, 1992), as determined by
the results of a clinical examination and data from
additional research methods. The work was guided
by the diagnostic criteria of the international neuro-
logical community, as outlined by the Parkinson's
Disease Society Brain Bank.

As part of the research «Cognitive impair-
ment in PD: prognostic significance and clinical
predictors», a review was conducted by the Local
Commission on Bioethics of the Asfendiyarov Ka-
zakh National Medical University (Protocol No.
39-150424 dated April 26, 2024). The study pro-
tocol was approved without any remarks (the deci-
sion was unanimous).

The study has identified the main demo-
graphic and clinical characteristics, including the
study period, age of disease onset, disease dura-
tion, education, family history of PD, and response
to levodopa. A unified PD rating scale (hereinafter
— UPDRS) was used to objectively assess the de-
gree of motor severity and the disease stage. The
motor phenotype was determined according to a
new version of this method described by Jankovic
et al. (2008).

Disease severity and stages were assessed
using the modified Hoehn and Yahr scale, an in-
ternational criterion for evaluating the severity of
functional movement disorders in PD. According
to this scale, five stages of the disease are distin-
guished, from stage I with unilateral symptoms
(hemiparkinsonism) to stage V, in which the patient
is bedridden (uses a wheelchair).

The Schwab and England Daily Life Ac-
tivity Scale was used in the study, which rates
patients' disability on a scale of 0 to 100 %. A
score of 0 refers to a bedridden patient with im-
paired autonomic functions (such as swallowing,
bladder, and bowel function); a score of 100 %
refers to a completely independent patient, able
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to manage their daily activities without difficulty
or disturbance.

In our previous studies [29; 32], we used
global cognitive tests and additional data to assess
MCI and neuropsychological tests for Levels I and
II dementia.

Patients' cognitive status and ability to
perform daily functions were assessed using the
MMSE and MoCA.

The MMSE includes questions that assess
spatial and temporal orientation, perception, mem-
ory, recognition, attention span, speech function,
naming, and visuospatial skills. The total score on
the scale is a maximum of 30 points. 25-30 points
correspond to non-demented cognitive disorders or
norm; 24 points or less — dementia (20-24 points —
mild dementia; 11-19 points — moderate dementia).
Given that patients had severe motor and non-mo-
tor symptoms, patients with an MMSE mental state
score of less than 10 points (severe dementia) were
excluded from the study (severe dementia).

The MoCa includes questions that assess vi-
suospatial and executive function, object naming,
memory, attention, abstraction, speech, and orien-
tation. The MoCA test typically took about 10-15
minutes. The maximum possible score was 30; 26
points or more were considered normal; 25 points
or less indicated a cognitive impairment.

The statistical analysis was performed us-
ing the SPSS software package version 27.0, with
independent two-tailed t-tests for group compari-
sons. Logistic regression models were applied to
determine correlations between cognitive impair-
ment variables and disease severity scores.

Values were expressed as means and stan-
dard deviations. Statistical significance was set at
p <0.05.

Results

The study included 106 PD patients with
varying degrees of cognitive status. Clinical and
demographic characteristics were analyzed, in-
cluding age, gender, education, baseline and sever-
ity of PD, the form of the disease course, disease
duration, rate of progression, as well as MMSE or
MoCA scores.

This study included 42 (39.62 %) men and
64 (60.38 %) women. We observed no gender dif-
ferences among patients with PD.

The age of the patients ranged from 40 to 90
years, with a mean age of 69.7 £ 0.73 years.

The obtained results of PD frequency
ratio indicators in women and men indicate
that, in the age group between 60 and 74 years
old, as well as among patients between 75 and
90 years old, the disease is significantly more
often observed among women (Figure 1). No-
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Figure 1. A Pareto Chart: Characteristics of patients with PD by age and sex
Source: completed by authors
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tably, one woman was diagnosed before the

age of 44.

The clinically manifested triad of cardinal
motor symptoms, including stiffness, bradykine-
sia, and tremor, underlies one or another pheno-
typic variant of PD progression. In 55.6 % (59) of

70
60

our patients, the primary complaints were associ-

ated with rigidity and bradykinesia, correspond-

akinetic-rigid
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50
40
30
20
- —_—
0

Figure 2. Characteristics of PD patients with phenotypic variants
Source: completed by authors

No CI

MCI

Dementia

Figure 3. Characteristics of the cognitive status of PD patients
Source: completed by authors

The cognitive status of patients, as assessed
by a global cognitive test (MMSE or MoCA), re-
vealed that MCI was detected in 26.4 % of cases,
dementia in 34.9 %, and cognitive dysfunction was

Table 1. Comparative characteristics of patients with PD in the study groups

ing to the akinetic-rigid form. Patients with the so-
called tremor-dominant form comprised 23.2 % (n
= 25), and 20.7 % (n = 22) patients had a mixed
form (Figure 2).

not detected in 38.7 % of patients (Figure 3).

The comparative characteristics of patients
with PD in the observed groups of the study popu-
lation are presented in Table 1.

No cognitive MCI, abs. Dementia, Total
impairment, abs. (%) abs. (%) | patients, abs. | p value
(%) (%)
Total 41 (38.7 %) 28 (26.4 %) | 37 (34.9 %) | 106 (100 %)
men 19 (17.9 %) 14 (13.2%) | 9(8.49 %) [42(39.62 %)
women 22(20.75 %) 14 (13.2 %) |28 (26.41 %) | 64 (60.38 %)
Age at examination 583+0.5 69.4 + 0.1 82.7+ 0.6 <0.001*
Avg. age at onset of disease,
women 53,1+1,2 59.7+0.6 60.1 £ 2.6
men 57.2£1.5 61.2+1.5 63.2+1.5
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Average duration of the disease 13,0+ 1,2 19.0 £ 0.7 25014 <0.001*
Higher education 36 (33.96 %) |17 (16.04 %) |12 (11.32%) | 65 (61.3 %) | <0.001*
(15 or more years of study)
Secondary special 2 (1.89 %) 1(0.94%) | 7(6.64 %) 10 (9.4 %)
(12-13 years of study)
Secondary 3(2.83 %) 10(9.43 %) |18 (16.98 %) | 31(29.2) | <0.001*
(10 years or less)

CI duration of BP
Up to 10 years 25 (23.58 %) 5@4.72%) | 2(1.88%) | 32(30.1 %) | <0.001*
Over 10 years 6 (5.66 %) 23 (21.69 %) | 34 (32.07 %) | 63 (59.4 %) | <0.001*
unknown 10 (9.43 %) - 1 (0.94 %) 11 (10. %)

Hoehn Yahr

Stage 1 10 (9.4 %) - - 10 (9.4 %)
Stage 1.5 2 (1.8 %) 1 (0.94 %) - 3 (2.8 %)
Stage 2 22(20.75 %) 3(2.83 %) - 25 (23.6 %) | <0.001*
Stage 2.5 6(5.66 %) 2 (1.8%) - 8 (7.5 %) |<0.001*
Stage 3 1(0.94 %) 17 (16.04 %) | 26 (24.53 %) | 44 (41.5 %) | <0.001*
Stage 4 - 504.72%) | 9(8.49 %) | 14 (13.2 %) | <0.001*
Stage 5 - - 2 (1.8%) 2 (1.8%)
Schwab and England scale 89.0 % 55.35% 38.37 % <0.001*
MMSE 289+ 1,2 24.1+0.9 20.1+2.1
MoCa 274+2,6 247+ 1.3 19.5+2.1

Source: completed by authors

The duration of PD averaged 15.0 = 0.7 years, with
14.5 + 0.6 years in women and 16.2 + 0.4 years in
men, showing no significant difference (p > 0.05).
More severe cases were statistically sig-
nificantly more common (p < 0.001) in the age-
correlated akinetic-rigid syndrome group (Figure
4). We found that older age was associated with
more severe motor and non-motor (including vi-

sual and cognitive impairment) manifestations.
At the same time, the severity of movement dis-
orders was higher in the oldest age subgroup (75-
90 years old) compared to younger subgroups
(50-74 years old). The number of patients with
the akinetic-rigid form was higher in the older
age group (70 years and older) compared to the
younger subgroups.

25+

form (trembling, akinetic-rigid, mixed)
3

main with PD n.nm with PD
main with PD main with PD

main witP PD
main with PD

T
3 4

age according to WHO

Figure 4. Comparative characteristics of patients with different courses of the disease, by age
Source: completed by authors
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The disease severity in the examined patients
corresponded mainly to stages 1-4 of the Hoehn and
Yahr scale, with an average score of 2.75 + 0.14
(Figure 5). Of 106 patients with PD, 44 scored 3 on
the Hoehn-Yahr scale, 14 scored 4, and 2 scored 5.

Most patients (41.5%, n= 44) had mild or moder-
ate bilateral symptoms and had already developed
visual and cognitive impairments. They maintained
independence in everyday life but were unable to
overcome retropulsion in the pull test.
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Figure 5. Comparative characteristics of PD patients by age and stages according to the Hoehn-Yahr scale
Source: completed by authors

In terms of disease duration, most patients
(59.4 %, n = 63) have been ill for more than a
decade, while 32 (30.1 %) have been ill for less than
a decade. The disease duration expectedly increased
with Hoehn-Yahr stages. All 13 patients with Hoehn-
Yahr stages 1-1.5 had no cognitive impairments, and
the duration of the disease was less than 10 years.
With an increase in the Hoehn-Yahr stage to 2-2.5,
the proportion of patients with the shortest disease
duration (below 10 years) consistently decreased,
while the proportion of patients with a longer dis-
ease duration (more than 10 years) increased. Six pa-

tients with the Hoehn-Yahr stage 2-2.5 PD had MCI.
56.6 % of patients with a disease duration of over 10
years were evenly distributed across stages 3-5 of the
Hoehn-Yahr scale. Moreover, 34.9 % (37) of patients
with dementia were in this subgroup versus 20.75 %
(22) with MCI.

Overall disability or dependence, as mea-
sured by the Schwab and England scale, was
significantly different among all subgroups and
worsened progressively as the degree of cogni-
tive impairment increased, and more so in pa-
tients with dementia.
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Figure 6. Comparative characteristics of PD patients by age and stages according to the Schwabe
and England scale
Note - Box chart. IBM SPSS Statistics 27.0
Source: completed by authors
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Among all patients without cognitive im-
pairment, 48.78 % of individuals had a slight de-
pendence on others, experiencing difficulty in per-
forming certain daily activities (Figure 6). The re-
maining 51.22 % of patients in the subgroup were
generally independent.

In the subgroup with MCI in PD, disability
increased; over 50 % of patients were somewhat de-
pendent on others, and 42.85 % were predominantly
dependent in their daily activities. 7.14 % of persons
were strongly dependent on others; they managed
only a small portion of their activities independently.

Disability in the subgroup of patients with
dementia was significant. Almost 29.72 % were

highly addicted and managed only a small part of
activities on their own, and 27 % were predomi-
nantly dependent on others; they sometimes could
perform a small part of daily activities, and in most
cases, they could not do without any help. Approxi-
mately 10.8 % of patients were completely depen-
dent on their caregivers' assistance; they were un-
able to perform any tasks independently.

In our previous studies, patients with PD
had a high prevalence of visual non-motor disor-
ders, as well as a combination of visual hallucina-
tions with cognitive impairment. We also revealed
significant correlations of visual impairments with
cognitive disorders [29; 32].
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Figure 7. Comparative characteristics of patients with PD by gender and MMSE rating scale
Source: completed by authors

We observed a wide range of cognitive
functions in PD patients who scored between 10
and 30 points on the MMSE scale.

Of 106 patients with PD, 41 (38.7 %) had

a «normal» MMSE score, with a median of 28.9
+ 1.2. The mean MMSE score was 24.1 £ 0.9 in
patients with MCI and 20.1 + 2.1 in patients with
dementia (Figure 7).
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Figure 8. Comparative characteristics of the distribution of patients with PD by sex
and the MoCa rating scale
Source: completed by authors.

20



=

THE JOURNAL KAZAKH-RUSSIAN MEDICAL UNIVERSITY

@

Elder subgroups also presented more severe
cognitive impairment and dementia compared to
younger subgroups (Figure 8).

Multiple logistic regression revealed the
following significant predictors of dementia in PD:
education below average (9.43 %); severity of mo-
tor deficit in 20.76 % of patients with MCI and
34.82 % with dementia. The onset of PD typically
occurs after the age of 60 years, and the disease's
duration is more than 19 years.

Despite a tendency to deterioration in cog-
nitive status in later stages of the disease, MCI can
occur at any time, as evidenced by its presence in
4.72 % of patients in the early period of PD.

MoCA total scores are displayed based on

gender. At a descriptive level, all MoCA weighted to-
tal scores, especially in patients with dementia, were
lower than baseline total scores. Both baseline and
weighted total MoCA scores differed significantly
between patients with MCI and dementia compared
with patients without PD cognitive impairment (24.7
+1.3,19.5+ 2.1, and 27.4 £ 2.6, respectively).

After excluding patients with dementia, the
difference in total MoCA score between groups
without cognitive impairment and MCI remained
significant in both versions (27.4 + 2.6 and 24.7 +
1.3, respectively). As expected, the rates between
subgroups with dementia and without cognitive
impairment were also significant (27.4+2.6 and
19.5+2.1, respectively).

Progression
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X nain with PD
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b4

T
3

ot

age according to WHO

Figure 9. Comparative characteristics of the distribution of patients with PD from progression
Note - Box chart. IBM SPSS Statistics version 27.0
Source: completed by authors

We have assessed the progression of motor
disorders in PD using the Hoehn and Yahr scale,
which was also employed during patient inter-
views. We found that almost 51.8 % (55) of patients
had a slow progression, characterized by a change
in stage over 5 or more years (Figure 9).

In 33.9 % (36) of the study participants in
the main group, a moderate rate of progression was
observed, characterized by a change in stages with-
in 2-5 years. In 14.1 % (15) of patients, there was
a rapid progression of the disease, characterized by
a change in stages within 2 years or less. The pro-
gression phase of the disease was the same at any
age, with a common pathological endpoint.

We were unable to assess the progression
of cognitive functions in PD, which is based on a
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slow process. This requires the evaluation of larger
PD cohorts over longer follow-up periods with a
comprehensive neuropsychological battery.

Thus, patients with dementia were older
and less educated than those with MCI and without
cognitive impairment. They had a longer duration
of PD and a worse clinical and functional state.
They had a worse quality of life and more serious
social consequences.

As noted above, in this study, we applied
the level I and II diagnostic criteria proposed by the
International Society for the Study of Parkinson's
Disease and Movement Disorders [11] to analyze
differences between groups of patients with PD de-
pending on their cognitive status.

We found significant differences in socio-
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demographic, disease-related, and clinical vari-
ables depending on the severity of cognitive im-
pairment, indicating the usefulness of these criteria
for classifying patients with MCI and dementia in
PD according to their cognitive status. Parkinson's
patients suffering from MCI and dementia have
been found to have more severe impairments than
patients without cognitive impairment, with greater
deterioration in both motor and non-motor symp-
toms.

Discussion

Our study confirmed that cognitive
impairment is highly prevalent among patients
with PD in Almaty, Kazakhstan. More than 60% of
the examined patients demonstrated some level of
cognitive decline, with 26.4% presenting MCI and
34.9% meeting criteria for dementia. These findings
are consistent with global data reporting that up to
80% of PD patients eventually develop dementia.
The results emphasize that cognitive dysfunction
may manifest even in the early or moderate stages
of PD and is not exclusively a late-stage symptom.

Older age, longer disease duration, low edu-
cational level, and the akinetic-rigid subtype were
the strongest predictors of dementia. This find-
ing aligns with those of Aarsland et al. (2010) and
Pedersen et al. (2017), who have also highlighted
the roles of age and disease duration in cognitive
decline. In our cohort, disease duration exceeding
19 years and disease onset after age 60 were par-
ticularly associated with dementia, indicating that
neurodegenerative progression in PD is cumulative
and multifactorial.

Patients with lower education demonstrated
more pronounced impairment, supporting the «cog-
nitive reserve» hypothesis. Furthermore, the corre-
lation between advanced Hoehn and Yahr stages
and lower Schwab and England scores suggests that
the severity of motor dysfunction is closely linked
with cognitive deterioration, reflecting the diffuse
neurodegenerative process affecting both dopami-
nergic and non-dopaminergic systems.

Our data highlight the need for early cog-
nitive screening using sensitive tools such as the
MoCA, even at the initial stages of PD, to facilitate
timely interventions and cognitive rehabilitation.

Conclusions

Cognitive impairment is common in Parkin-
son's disease and tends to progress with disease du-
ration and severity. The key predictors of dementia

include older age at onset, disease duration over 19
years, low educational attainment, and severe mo-
tor deficit. Early detection and systematic monitor-
ing of cognitive functions are crucial for improving
quality of life, planning care, and slowing the pro-
gression of disability in PD patients.

Future longitudinal studies with larger sam-
ple sizes and extended follow-up periods are war-
ranted to better understand the trajectory of cogni-
tive decline and to identify potential protective fac-
tors that may delay the onset of dementia in PD.
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ITAPKUHCOH AYPYBIHJAT'BI KOTHUTUBTI BY3bIJIVJIAP )KOHE JEMEHIUA

A. Konabioaesa', C. KamenoBa'’, K. Ky:xkbi6aeBa'?, JI. Ocnanoexona’, C. Kene6aena?,
K. CapyakacoBa’, M. )Kany3akos®
'«C. 1. Achennusipos arbiagarbl Kazak yirTeik Meaununa yauBepeuteti» KEAK, Kazakcran, Aimars
2 AnMartsl Kanacel JleHcaybik cakray 0acKapMachIHbIH «Mejiey ayJaHbIHBIH aJFaliKbl METUIHAIIBIK-
canutapiblk kemek opranbirb» MKK, Kazakcran, Anmarst
3 «On-Papabdbu atbiagarsl Kazak yiaTteik yauBepcuteti» KEAK, Kazakcran, Anmarst
*Koppecnondenm asmop

AnaTna

[TapkrHCOH aypybIHJAFbl KOTHUTHBTIK OY3BUIBICTap — HAYKACTap/IbIH OMip CalachblH TOMEHJIETETiH
XKoHEe eHOEKKEe >KapaMIbUIBIFBIH MIEKTEHTIH MaHBI3ABI Macesne. EpTe keseHIe aHBIKTay MEH YaKThUIbI
0aKpUIay JTEMEHIMSIHBIH JaMybIH OasyaaTyFa MyMKiHIIK Oepei.

Maxcamwi. TlapkuHCOH aypybl Oap HayKacTapla KOTHHTHUBTIK OY3BUIBICTAPIBIH KHUUIITIH JKOHE
OJIap/IbIH JEMEHLUSAFa OTyiHE ocep eTeTiH Kayil (pakTopiiapbiH aHBIKTAY.

Mamepuanoap men a20icmep. 3eprreyre AnMarhl KadachlHAAFbl aMOyTaTOPUSIIBIK KIMHUKAIAPIa
6axputanral 106 Haykac eHri3ini. [lapkuHCOH aypybIHBIH TUArHO3bI XaJbIKAPAIIBIK KpUTEpUAIepre coiikec
pacrtanabl. Korautusrik sxarnait MMSE sxone MoCA mikananapbIMeH, ajl aypy/ablH aybIpIIbIFbl XeH MeH SIp
xoHe [1IBa6 men MHmeH ] mkanatapeMeH OaraaaH/Ibl.

Homuoicenepi. YKeHin korHUTUBTIK Oy3buibicTap 26,4 % Haykactrapma, nemenmust — 34,9 %, an
Oy3buUIBIC O0Maybl — 38,7 % karmaiiia aHbIKTaNIbl. KOTHUTUBTIK TOMEH/IEY er/ie jKacTarbl, O11iMi TOMEH,
aypy y3akTbhIFbl 10 KpIIaH acKaH jKOHE aKMHETHKAJBIK-KaTaH TYpJeri HayKacTapja XHUipek OailKaisl.
PerpeccusinbIk Tangay AeMEHIUSHBIH HET13r1 0oypKayIIbuIaphl peTinge: 60 xacTtaH KeiiHri 6actaitysl, aypy
Y3aKTHIFBI 19 KBUIIAaH apThIK, TOMEH OLTiIM JIEHT el JKOHE aiiKbIH MOTOPJIBIK JE(DUIIUTTI KOPCETTI.

Kopvimwvinovl. TIapKUHCOH aypybIHIaFbl KOTHUTUBTIK OY3BUTBICTApP KU1 Ke3eCel )KOHE YaKbIT oTe
yze# Tyceni. KOTHUTHBTIK (QyHKIUSUIApIb! €pTe aHbIKTAy MEH JKYHeli OaKpuiay HayKacTap/blH eMip cara-
CBIH JKaKCapThIIl, IEMEHIMSHBIH JaMybIH OasynaaTyFa MyMKiHAIK Oepei.

Tyiiin ce30ep: [lapkuncon aypyvl, sncenin KoeHumuemix oysviivicmap, oemenyusi, MMSE, MoCA,
KOZHUMUBMIK OUCYHKYUS, Kayin hakmoprapbol.

KOI'HUTHUBHBIE HAPYIIEHUA U JEMEHI WA ITPU BOJIE3HU TAPKHUHCOHA

A. Konabioaesa', C. KamenoBa'’, K. Ky:xkbi6aeBa'?, /1. Ocnanoexona’, C. Kene6aena?,
K. CapyakacoBa’, M. J)Kany3akos®
"HAO «Kazaxckuit HaiinoHaabHbIH MEIUIIMHCKUI YHUBEPCUTET HMEHU
C. . AchenausipoBay, Kazaxcran, Anmarsl
2 TKIT «lleHTp mepBUYHON MEIUKO-CAHUTAPHOM MOMOIIU Meieyckoro paiioHay YrpaBJieHHUs 3ApaBOOX-
panenus r. Anmartsel, Kazaxcran, AnMarsl
3 HAO «Kazaxckuit HarmonasnbHelii YHuBepcuteT numenn Anb-®apabuy», Kazaxcran, Anmarst
*Koppecnonoupyiowuii asmop

AHHOTaIUA
KornuTuBHBIC HapyIICHUS SBJISIOTCS OMHUM M3 HAMOOJIEe YaCThIX U MHBATUAN3UPYIONINX TPOSB-
nennit 6one3nu Ilapkuacona. OHU CyIIECTBEHHO CHIDKAIOT KaYeCTBO JKM3HM MAIIMEHTOB U UX CeMeEi, a
TaK)Xe YBEIMYUBAIOT PUCK YTPAThl TPYAOCTIOCOOHOCTH U COLMATBHON 3aBUCHMOCTH. PaHHSS TMarHOCTHKA
KOTHUTHBHOTO Je(UIIMTa UMEET BAXKHOE 3HAYCHHE IS CBOCBPEMEHHOTO BMEIIATENILCTBA U 3aMEICHUS
MIPOTPECCUPOBAHUS IECMEHLIMH.
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Lenv. Onpenenuth pacpOCTPAHEHHOCTh KOTHUTUBHBIX HapyIIeHWH W (aKTOPOB PHUCKA HX IPO-
TpecCUpPOBAaHUS IO JEMEHIINH Y TTAIIUeHTOB ¢ Oone3Hbto [TapkuHcoHa.

Memoowi. B uccnenopanue OblTn BKIIOUEHBI 106 manneHToB, HAOMIOIABIINXCS aMOyIaTOPHO B KITH-
Hukax Anmarel. J{uaraos 6onesH [lapkuHcoHa OBLT MOATBEPKIEH MO MEXITyHAPOIHBIM KpuTepusim. Kor-
HUTHUBHBINA cTaTyC olleHuBaiu ¢ moMoibio mkaa MMSE u MoCA, ctenenp TsxecTH 3a005ieBaHUs — T10
mkane XeH u Spa u mkane nmoBcenHeBHO# aktuBHOCTH 11IBaba u Murnenaa.

Pe3zynemamul. Msirkue KOTHUTUBHBIE HApPYIIEHUS BBISIBICHBI Y 26,4% MalUeHTOB, AEMEHIUS — Y
34,9 %, orcytcTBue HapylieHuid —y 38,7 %. bonee BblpaxkeHHOE CHIKEHHE KOTHUTUBHBIX (DYHKIUH yarie
HaAOIOIANIOCh Y MAIIMEHTOB CTApPIIEro BO3pacTa, ¢ HU3KUM YPOBHEM 00pa30BaHUs, JITUTEIBHOCTHIO O0Ie3-
Hu Oonee 10 €T U aKUHETUKO-PUTHIHBIM TUTIOM T€UeHHsI. PerpecCHOHHBIN aHANU3 BBISIBUJ MPEIUKTOPHI
JIeMeHInH: 1e0r0T 3a0oneBanus mocie 60 JeT, AMUTENbHOCTh 00Ie3HU CBbINIe 19 j1eT, HU3KUil YpOBEHb
00pa30BaHUs U BHIPAKCHHBIE IBUTATEIIbHBIE HAPYIIICHHS.

Bv1600v1. KornutuBHbIE paccTpoiicTBa mpu O6one3Hu [lapkuHCOHA BCTpeYaroTCst 4acTo U Mporpec-
CUPYIOT C TeUeHHEeM 3a0o0ieBaHus. PaHHsS TUMarHOCTHUKA U PETYIISPHBII MOHUTOPUHT KOTHUTUBHBIX (DYHK-
LU MO3BOJISAIOT 3aMEINTh PA3BUTUE JEMEHIIMU U NTOBBICUTH KAUE€CTBO KU3HU MALIMEHTOB.

Knirouesvie cnoea: oonesnv Ilapxuncona, nézkue xoeHumugHvle napyuwienus, oemenyus, MMSE,
MoCA, koenumusHas ouc@ynkyus, hakmopsl pucka.
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