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Abstract: (1) Background: to reveal the prevalence of non-motor disorders in Parkinson’s disease
(PD), we analyzed both Russian and international studies on the issue of PD-associated non-motor
disorders in Caucasian patients; (2) Methods: We have carried out a search for full-text English-
and Russian-language articles published during the last ten years (from 2010 to 2020) in PubMed,
Scopus, Web of Science, Springer, Clinical case, and E-library databases using multiple versions of
keywords and their combinations. (3) Results: General prevalence of PD-associated non-motor
disorders proved to be high. At the same time, we did not find significant differences between the
prevalence of cognitive, affective, or behavioral disorders in PD patients. However, depression was
found to be more common in PD patients in the Russian Federation; (4) Conclusions: According
to the results of our review, cognitive and affective disorders in PD represent the issues of major
concern.

Keywords: non-motor disorders; non-motor symptoms; Parkinson'’s disease; cognitive disorders; affective
disorders; behavioral disorders.

1. Introduction

Parkinson's disease (PD) is a common neurodegenerative disease that predomi-
nantly affects dopaminergic neurons in the substantia nigra pars compacta. The preva-
lence of PD in the world is 0.3%, and the quantity of PD cases is gradually increasing with
aging of the world population [1,2,3]. PD remains the second most common neuro-
degenerative disease after Alzheimer's disease [4]. The world's population over 60 years
old has about 1% risk for PD development [5].

Among PD symptoms there are not only motor symptoms (tremor, hypokinesia,
postural instability, and rigidity), but also non-motor manifestations (affective, cognitive,
behavioral, autonomic and other disorders). These symptoms significantly worsen the
quality of life of PD patients and their relatives. At the same time, they increase the eco-
nomic burden due to the need for additional treatment of non-motor manifestations and
the need for additional nursing care. [6, 7, 8]. Unfortunately, non-motor symptoms can-
not be corrected with standard dopaminergic therapy prescribed for PD patients [9].
Non-motor symptoms often appear in the preclinical stage, while motor symptoms are
commonly characterized by a pronounced degree of neurodegeneration, indicating the
death of about 80% of dopaminergic neurons [10].

The aim of our investigation was to review both Russian and international studies
on the issue of PD-associated non-motor disorders in Caucasian patients.
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2. Materials and Methods

We have carried out a search for full-text English- and Russian-language articles
published during the last ten years (from 2010 to 2020) in PubMed, Scopus, Web of Sci-
ence, Springer, Clinical case, and E-library databases using multiple versions of key-
words and their combinations. Only the articles containing the information about the
sample size of the studied patient groups were included in our review.

3. Results
3.1. Cognitive disorder prevalence in PD patients

In total, 3493 English-language articles and 55 Russian-language publications were
analyzed. For further study, 475 works were selected from the English-language papers.
However, only 50 studies most closely matched the objectives of our review, these
full-text articles were included in our review. Yearly quantity of studies on non-motor
disorders in PD patients is shown in Figures 1 and 2.

Figure 1. The dynamics of the number of published articles addressing the results of the epidemi-
ological PD studies in the Russian Federation.
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Figure 2. The dynamics of the number of internationally published articles (in English) addressing
the results of the epidemiological PD studies.
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We revealed a growing interest of Russian researchers to the problem of PD-
associated non-motor disorders (Fig. 1). The number of international studies on the
problem under consideration for the analyzed period of time was consistently high
(2010-2020), this demonstrating extreme relevance of the issue. The analysis of the studies
devoted to PD-associated non-motor disorders carried out in the Russian Federation,
USA, Italy, Netherlands, and Switzerland is provided below (Tables 1-4). The present
study covered the works on cognitive, affective, psychotic, and behavioral disorders in
PD patients.

Table 1. Cognitive disorder in Parkinson's disease.

Year Country Prevalence Reference number
2016 Russia 57.6% 11
2016 Russia 53.9% 12
2016 Russia 19.4% 13
2016 Russia 22% 14
2015 Russia 67% 15
2015 Russia 22.4% 16
2015 Russia 36% 17
2014 Russia 62.5% 18
2014 Russia 35.7% 19
2016 Belarus 44% 20
2019 USA 14.7% 21
2019 USA 15.8% 22
2018 USA 10.9% 23
2017 USA 67.4% 24
2015 USA 9% 25
2017 Canada 44 5% 26
2017 Canada 47% 27
2016 Canada 64% 28
2015 Italy 28.6% 29
2015 Italy 49% 31
2017 Spain 37.2% 32
2016 Spain 60.5% 30
2014 Denmark 34% 31
2015 Great Britain 30% 32
2015 Great Britain 29.4% 32
2015 Norway 39.4% 32
2015 Netherlands 35% 32

The analysis of epidemiological studies of PD-associated cognitive disorders
demonstrated the samples heterogeneity, with a large scatter in the number of patients
included in the studies (from 28 to 1406 people), this complicating the statistical analysis
of the data obtained (Table 1). In the Russian studies, sample size was small and varied
from 28 to 140 patients. The prevalence of cognitive disorders in PD patients ranged from
19.4% to 67%. The average prevalence of cognitive disorders in the Russian patients was
41.8 +23%.

In the analyzed publications assessing the prevalence of PD-associated cognitive
disorders in the USA, the sample size varied from 431 to 1406 patients. The frequency of
occurrence of PD-associated cognitive disorders varied from 9% to 67.4%. The average
prevalence was 23.5 + 10.6%.
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The average prevalence of cognitive disorders in PD was 55.5 + 8.5 % in Canada (we
analyzed two publications describing the data of 51 and 70 patients).

In European countries, the prevalence of cognitive disorders ranged from 34 to
50.6%, while the sample size varied from 43 to 108 people. The average prevalence of
cognitive impairment in PD was 45 * 13.3% in Europe. The weighted average of the
prevalence of cognitive disorders associated with PD was 41.5 + 18.5% in the world. Our
analytical data were consistent with the literature review by Cosgrove ]J. et al. (2015),
which presented data from the studies on the cognitive impairment in PD prevalence
conducted in different countries, according to which cognitive impairments are detected
in 26.7-42.5% in PD patients [32].

The prevalence of PD-associated cognitive impairments in the world is shown in
Figure 3.
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Figure 3. Geographic distribution of PD-associated cognitive disorders.

3.2. Behavioral disorder prevalence in PD patients

In the analyzed publications, from 40% to 50.6% of PD cases (the sample being from
21 to 340 patients) were reported to be characterized with behavioral disorders (see Table
2). The world average prevalence of behavioral disorders in PD was estimated as 38.1 +
11%. Behavioral disorders are presented mainly in review articles; and we found signif-
icantly less publications on the occurrence of these PD-associated manifestations for the
period 2010-2020.

Table 2. Prevalence of behavioral disorders in Parkinson's disease.

Year Country Prevalence Sample size Reference number
2019 Switzerland 40% 64 33
2017 Russia 23.8% 21 34
2017 Russia 50.6% 340 35
2017 USA 13.6% 3090 49

2014 Spain 39% 233 50
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3.3. Affective disorder prevalence in PD patients

We analyzed publications on affective disorders in PD patients. The works ad-
dressing the issues of PD-associated depression and anxiety were analyzed separately.

According to this analysis, in Europe (with 414 patients sample size) and the USA
(with 120 patients sample size), 21.2 - 32.8% of PD patients have depression (see Table 3).
The indicators are significantly higher and range from 26.1 to 95.7% in the Russian Fed-
eration. The sample size varied from 28 to 322 cases. The average prevalence of depres-
sion in PD patients was 64.5 + 19.9% in the Russian Federation. The world weighted av-
erage indicator of PD-associated depressive disorders was 62.6 + 20.8.
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Table 3. Prevalence of affective disorders in Parkinson's disease.

Year Country Prevalence Sample size Reference number
Depression in Parkinson's disease
2017 Russia 67.5% 206 34
2016 Russia 84% 132 11
2016 Russia 50% 24 36
2016 Russia 41.9% 31 13
2016 Russia 39.7% 74 37
2016 Russia 95.7% 54 12
2015 Russia 26.1% 33 39
2015 Russia 75% 28 17
2015 Russia 90% 322 40
2015 Russia 67% 33 15
2015 Russia 56.5% 35 41
2014 Russia 75% 140 19
2014 Netherlands 21.2% 414 42
2018 USA 32.8% 120 44
Anxiety in Parkinson's disease
2018 Russia 67% 114 44
2016 Russia 67% 132 11
2015 Russia 80% 322 40
2015 Russia 44% 33 14
63.2% -severe,
2015 Russia 36.8% - moder- 35 41
ate

According to the studied publications from the Russian Federation, anxiety disor-
ders comorbid with PD are also quite common. Specifically, with the sample sizes vary-
ing from 33 to 322 patients, the comorbidity of anxiety in PD ranged from 44 to 80%
(Table 3). The weighted average of the prevalence of PD-associated anxiety was 64 +
12.01% in the Russian Federation.

Also, psychotic disorders proved to be among common non-motor disorders in PD
(Table 4).

Table 4. Prevalence of psychotic disorders in Parkinson's disease.

Year Country Prevalence Sample size =~ Reference number
2016 Russia 6.5% 31 13
2014 Russia 6.6% 136 18
2019 USA 37.6% 1406 45
2018 USA 32.8% 120 43
2018 USA 22.6% 137 44
2017 USA 32.7% 101 47
2016 Brazil 15.7% 102 48

2014 Netherlands 21.2% 414 42
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The data obtained in the Russian Federation were more homogeneous and varied
from 6.5 to 6.6%, with sample sizes of 31 and 136 patients, respectively. In the Russian
Federation, the average prevalence of psychotic disorders was 6.55 %. In the USA, the
frequency of psychotic disorders ranged from 3 to 37.6%, with sample sizes from 101 to
1406 patients), while the average prevalence of psychotic disorders was 25.7 + 12.38%.
The world weighted average of the prevalence of PD-associated psychotic disorders was
19.7 £ 12.8%.

4. Discussion

When considering the results of the studies covering the problem of non-motor
disorders in PD patients, we analyzed such non-motor impairments as cognitive, be-
havioral, affective, and psychotic ones. We have shown that the prevalence of non-motor
disorders in PD is high, and the problem under consideration is extremely relevant.

At the same time, we did not find significant differences in the prevalence of cogni-
tive, affective, or behavioral disorders in PD patients. However, according to the ana-
lyzed publications, the most common disorder in PD patients in the Russian Federation is
depression. Higher rates of depression in the Russian Federation are likely to be associ-
ated with local socioeconomic circumstances, leading to lower rates of life quality and
high social stigmatization in the Russian Federation.

Mental state of PD patients is known to be mostly characterized by cognitive and
affective impairments. This causes a high scientific interest towards these PD-associated
disorders. Consequently, a large number of scientific publications on this topic appear
(Fig. 4) including those which address the problem of the revision of PD treatment
strategy and the use of disease-modifying therapy with the inclusion of medicines af-
fecting dopaminergic neurons as well as anti-dementia, nootropic, and antipsychotic
drugs.

19.70%
41.50%

38.10%

62.60%

O Cognitive disorders B Depression
O Behavior disorders O Psychotic disorders

Figure 3. Global prevalence of PD-associated non-motor disorders.

5. Conclusions

A high prevalence of non-motor disorders among patients with PD dictates the need
for taking these cognitive and affective impairments into account when developing an
individual program for the treatment and rehabilitation of PD patients.
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