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Introduction. Essential tremor (ET) is 
a chronic, slowly progressive disease of 
the extrapyramidal nervous system, the 
main manifestation of which is trembling 
hyperkinesis [2]. The initial view that ET is 
a relatively “simple” and monosymptom-
atic disease is erroneous. Currently, ET 
is increasingly considered in the aspect 
of a neurodegenerative disease with a 
heterogeneous clinical picture and a wide 
range of non-motor symptoms (NMS) 
[10]. Among them, cognitive, psychiatric, 
sensory and other disorders are actively 
discussed [7,8,9]. NMS of essential trem-
or, along with obligate symptoms, consti-
tute a general, rather complex phenotype 
of the disease [14]. Numerous studies 
conducted in North America, Europe and 
Asia demonstrate cognitive deficits in ET 
patients ranging from mild to moderate 
cognitive disorder to dementia [8]. More-
over, cognitive disorder can be observed 
not only in the elderly, but also in young 
patients. In some cases, it has been 
shown that changes in cognitive status 
may precede motor manifestations of the 
disease [12]. Research shows that mild 
cognitive deficits primarily affect execu-
tive function. Such as fluency of speech, 

the ability to solve problems and inhibit 
reactions [4, 6]. In the development of 
cognitive disorder, the role of the neuro-
degenerative process in the cerebellum 
is also considered. In particular, dysfunc-
tion of the connection with the prefrontal 
cortex [11]. In addition, in patients with 
rapid progression of cognitive disorder, 
the spread of the neurodegenerative pro-
cess outside the cerebellum is assumed 
[15].

Purpose of the work: to assess the 
frequency and characteristics of cognitive 
disorder in patients with essential tremor.

Materials and methods. The study 
included patients with a confirmed diag-
nosis of essential tremor according to the 
diagnostic criteria of the International So-
ciety for the Study of Parkinson's Disease 
and Movement Disorders (MDS, 2017), 
observed at the Center for Extrapyrmidal 
Disorders and Botulinum Therapy at the 
NEFU’s Clinic. Classical ET was shown 
when bilateral kinetic-postural tremor of 
the hands was detected in combination 
with tremor of another localization, in the 
case of a combination of classical ET with 
mild cerebellar signs, ET-plus was diag-
nosed with other extrapyramidal manifes-
tations.

The 3-CT scale was used to assess 
the neuropsychological profile of patients 
with ET and people of the control group 
[1].

The following cognitive domains were 
assessed:

1) Test of drawing a clock [3]. The sub-
jects were given the task to draw a dial, 
arrange numbers and show the specified 
time with arrows. The result was evaluat-
ed on a 3-point scale, 1 point was deduct-
ed for each error.

2) Memory was assessed using the vi-
sual memory test from the SKT scale [5]. 
The patient was instructed to memorize 
12 familiar drawings. Immediate and de-
layed reproduction, as well as recognition 
of previously seen patterns of 48 images, 
were assessed. Each correct answer was 
scored 1 point. An indicator of a decrease 
in short-term memory was considered to 

be the reproduction of less than 5 draw-
ings.

3) Research of semantic and phonet-
ic speech activity [13]. For 1 minute, the 
subjects were asked to name animals 
(semantic speech) and words with the 
letter "L" (phonetic speech) in 1 minute. 
Each correct answer was scored 1 point. 
Statistical processing of the research re-
sults was carried out using the SPSS Sta-
tistics 22 software. Descriptive statistics 
for quantitative data are given as the me-
dian and the 25th and 75th quantiles (Me 
[Q25; Q75]). To compare two indepen-
dent groups, the analysis was performed 
using the Mann-Whitney U-test. χ2 and 
Fisher's exact test were used to compare 
qualitative data. The critical level of sta-
tistical significance for the two groups 
was determined at p ≤ 0.05.

Research results. The main group 
included 53 patients with ET aged 21 to 
89 years, the median age was 67 [55.5; 
72.5] years. The distribution by gender 
was as follows: 19 (35.8%) men and 34 
(64.2%) women. Classic ET was detect-
ed in 8 (15.1%) patients, and ET-plus 
variant was detected in 45 (84.9%) pa-
tients. ET patients were divided into 2 
subgroups. The first subgroup consist-
ed of 22 (41.5%) patients with ET of the 
Yakut ethnicity. The second subgroup 
included 31 (58.5%) patients with ET of 
the Russian ethnicity. The control group 
consisted of 34 individuals without ET, as 
well as burdened heredity for extrapyra-
midal diseases. The age in the control 
group varied from 30 to 86 years, the av-
erage age was 63.4 ± 0.93 years, the me-
dian age was 65.0 [59.0; 69.0] years. The 
main and control groups did not statisti-
cally differ in age and gender distribution.

All subjects passed the clock drawing 
test. Difficulties in copying the cube were 
found in 6/53 (11.3%) patients with ET, 
who were associated with writing disor-
der due to tremor. Statistically significant 
differences in the study groups were ob-
tained when assessing speech activity 
and short-term memory (p <0.05). The 
structure of cognitive disorders accord-
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ing to individual tests 3-CT is presented 
in table 1.

The results of a comparative analysis 
of visual memory are presented in Figure 
2. At the same time, all patients coped 
with the recognition of the previously 
seen images - 12.0 [11.0; 12.0] and 12.0 
[11.7; 12.0], respectively, without statisti-
cal differences between groups (U = 824; 
Z = –0.84; p = 0.4). There were no false 
recognitions in the ET group and the con-
trol group.

A comparative assessment of the re-
sults of the 3-CT test was carried out be-
tween the first (the Yakut ethnic) and the 
second (the Russian ethnic) main groups 
of patients with ET. However, there were 
no statistically significant differences in 
the structure of cognitive disorders in the 
ethnic aspect (p> 0.05).

When analyzing the severity of cog-
nitive disorder depending on the clinical 
variant and the form of ET, there was 
shown no statistical difference between 
the groups of patients with ET (Table 2).

As a result of the analysis of the test 
results, it was shown that in patients with 
ET in the studied groups, the frequency 
and severity of cognitive disorder did not 

differ depending on ethnicity, form, vari-
ant of the disease, and also on the age 
of ET debut. Evaluation of tests for visu-
al-spatial orientation, drawing of a clock, 

The structure of cognitive disorder on the 3-CT scale

Parameter The main group, 
n = 53

The control group, 
n = 34 р

Clock drawing test 3.0 3.0 -

Copying a cube 49 (92.5%) 34 (100%) 0.15

Semantic speech activity 16.0 [13.5; 19.5] 19.5 [16.0; 25.0] 0.001

Phonetic speech activity 9.0 [6.5; 10.5] 9.5 [7.7; 14.0] 0.03

Instant playback 6.0 [6.0; 8.5] 9.0 [6.7; 10.0] 0.002

Delayed playback 5.0 [5.0; 8.0] 7.0 [6.0; 9.0] 0.01

True recognitions 12.0 [11.0; 12.0] 12.0 [11.7; 12.0] 0.4

False recognitions 0 0 -

Table 1

Fig. 1. Assessment of speech activity in patients with ET and the control group

Fig. 2. Comparative assessment of visual memory in the group of patients with ET and persons in the control group.
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speech activity and visual memory re-
vealed a decrease in speech activity and 
short-term memory in patients with ET. 
However, the results did not show any 
ethnic differences. ET revealed a dysreg-
ulatory profile of cognitive disorders.

The reported study was funded by 
RFBR, project number 19-315-90007.
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The structure of cognitive disorders by 3-CT subscales depending on the clinical variant and the form of ET, Me [Q25; Q75] points 

Parameter
Форма заболевания

Classic ET, n = 8 ET-plus, n = 45 p Familial form, 
n=28

Sporadic form, 
n=25 р

Semantic speech activity 16.0 [13.0; 16.0] 16.0 [13.8; 20.3] 0.59 16.0 [14.25; 22.0] 15.0 [11.5; 18.0] 0.08
Phonetic speech activity 9.0 [9.0; 14.0] 9.0 [6.0; 10.0] 0.1 9.0 [8.0; 10.75] 9.0 [6.0; 10.5] 0.48

Instant playback 6.0 [6.0; 7.0] 6.0 [6.0; 9.0] 0.82 6.0 [6.0; 8.75] 6.0 [6.0; 8.5] 0.83
Delayed playback 5.0 [4.0; 5.0] 5.0 [5.0; 8.0] 0.35 5.0 [5.0; 7.75] 5.0 [5.0; 8.0] 0.89
True recognitions 12.0 [12.0; 12.0] 12.0 [11.0; 12.0] 0.25 12.0 [11.0; 12.0] 12.0 [11.0; 12.0] 0.42
False recognitions 0 0 - 0 0 0.55

Table 2


