
Cognitive impairment (CI) is a heterogeneous group of

symptoms associated with various neurological, physical and

mental disorders. In elderly patients, CI develops due to neu-

rodegenerative, cerebrovascular and dysmetabolic disorders. As

of 2019, there were about 57 million people in the world suffering

from severe CI (dementia). Given the tendency towards popula-

tion aging, the number of people with dementia is projected to

increase in the coming decades and is expected to reach 152.8

million people by 2050. [1, 2] In 2019, the estimated number of

patients with dementia in Russia was 1.95 million. By 2050, this

figure is expected to reach 4 million. [3]

In recent years, encouraging data have appeared on the sta-

bilization and even reduction in the number of patients with

dementia in the world’s major economies. In these countries, the

declining prevalence of dementia is considered to be associated

with improved socioeconomic factors, living conditions, and the
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Cognitive dysfunction is one of the most common disorders in the elderly and senile age. There are currently 57 million people with dementia

worldwide.

Objective: to assess cognitive functions, to understand the prevalence of cognitive impairment (CI) and to analyze their associations with

socioeconomic, demographic and anthropometric factors and geriatric syndromes in people aged ≥65 years.

Patients and methods. Subjects living in 11 regions of the Russian Federation took part in the EVKALIPT epidemiological study. The inclu-

sion criterion was age ≥65 years. Participants were divided into three age groups (65–74 years, 75–84 years, and ≥85 years) according to

the protocol. All patients underwent a comprehensive geriatric assessment, comprising a specially designed questionnaire and physical exam-

ination. Cognitive functions were assessed using the mini-Cog test. The study included 3545 patients (of which 30% were males) aged 65 to

107 years.

Results and discussion. According to the data obtained in our study, CI was detected in 60.8% of the subjects, and severe disorders – in 19.9%

(0 or 1 point according to the mini-Cog). Patients with CI had a lower socioeconomic status. One-way regression analysis showed that the risk

of CI increased by 10% with increasing age for every 1 year but did not depend on the sex of the subjects. Associated with increased CI risk also

were: living alone (by 28%), living in a nursing home (by 90%), widowhood (by 2.2 times) or absence of a partner (by 2.2 times), underweight

(by 2.9 times) and normal body weight (by 1.6 times), disability (by 54%), primary (by 4.8 times) and secondary (by 75%) education, bad eco-

nomic conditions (by 95%). On the contrary, the presence of overweight and obesity reduced the risk of CI by 14 and 24% respectively, living in

a family – by 24%, having a spouse – by 55%, divorce – by 29%, having a job – by 73%, higher education and a scientific degree – by 55

and 59%, medium and good economic conditions – by 38 and 52%, respectively. In patients with CI, the incidence of all geriatric syndromes

was higher.

Conclusion. The frequency of CI among elderly patients was higher compared with data from other studies. The EVKALIPT study was the first

to obtain national data on the prevalence and characteristics of CI in persons aged ≥65 years in the general population.
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quality of medical care, as well as healthy lifestyle campaigns. [4]

CI is mostly diagnosed at a late stage (stage of dementia) when

minimal help is possible. 

CI is one of the leading causes of disability in elderly

patients. Cognitive deficiency progression and aggravation

leads to the loss of social skills, abrupt functional limitations

and incapacity in patients. Age is a well-known non-modifiable

risk factor of cognitive deficiency: CI is common among

patients of older age groups, and their prevalence increases

with age. The meta-analysis of data from countries of Western

and Eastern Europe (2021) shows that among all people aged

65 years and older, the prevalence of dementia is between 5.7%

and 10.1% (on average, dementia is detected in 7.1% of people

over the age of 65) and progressively increases in older age

groups. [1, 2] The prevalence of all non-dementia CIs in peo-

ple over the age of 80 is even higher and, according to some

data, reaches 40% depending on age [5] and by the age of over

90 it may even exceed this value. Considering the growing age

of the population all over the world every year, the prevalence of

CI is also growing. If the severity of cognitive symptoms goes

beyond the age norm, this indicates that the disease is develop-

ing. [6, 7] In this case, the patient needs to be examined to

identify the cause of cognitive decline. The sooner the cause is

identified, the more options there are to stop the development

of cognitive deficiency. Cognitive status and anthropometric

measurements prove to be closely related to socioeconomic

factors (people with a higher level of education, social status

and higher income are at a lower risk of cognitive decline with

age). [8]

The study objective is to assess cognitive functions, to

understand the prevalence of CI and to analyze their association

with socioeconomic, demographic and anthropometric factors

and geriatric syndromes in people aged ≥65.

Patients and methods. Subjects living in 11 regions of the

Russian Federation (the Republics of Bashkortostan, Dagestan

and Chuvashia, Voronezh and the Voronezh Region, Moscow,

Saratov, St. Petersburg and the Leningrad Region, Ivanovo,

Ryazan, Samara and Smolensk Regions) took part in the

EVKALIPT epidemiological study and were examined between

April 2018 and October 2019. Inclusion criteria were age ≥65

years and written voluntary informed consent to participate in the

study. Participants were divided into three age groups (65–74

years, 75–84 years, and ≥85 years) according to the protocol.

All patients underwent a comprehensive geriatric assess-

ment (CGA) comprising a specially designed questionnaire and

physical examination. 

The questionnaire included the following modules:

“Socioeconomic status”, “Occupational history”, “Risk factors

for chronic noncommunicable diseases”, “Chronic noncommu-

nicable diseases”, “Drug therapy”, “Obstetrical and gynecologi-

cal history”, “Falls and fall risk”, “Chronic pain”, “Sensory

deficits”, “Oral conditions”, “Urinary and fecal incontinence”,

“Use of assistive devices”, and “Laboratory findings”, as well as a

number of standardised scales: “Age is Not a Barrier” screening

scale, Geriatric Depression Scale (GDS-15), Barthel Index for

Activities of Daily Living, Lawton Instrumental Activities of

Daily Living, Mini Nutritional Assessment (MNA), Charlson

Comorbidity Index [9], and the Visual Analogue Scale (VAS) for

the self-assessment of quality of life,

health status, and intensity of pain syn-

drome at the time of examination and

within the previous 7 days.

The physical examination included:

the short physical performance battery;

dynamometry; gait speed test; Mini-Cog

test; height and body weight, body mass

index (BMI); blood pressure (BP) and

heart rate (HR); tilt table test. [10, 11]

The detailed study protocol and

baseline subject characteristics have been

described in our previously published arti-

cle. [12]

Cognitive functions were assessed

using the Mini-Cog test, comprising two

tasks: 1) 3-item recall test; 2) clock draw-

ing. For the first task, from 0 to 3 points

are awarded, for the second one from 0 to

2, and the points are added together. The

maximum possible score is 5, the mini-

mum possible score is 0. A score of ≤3

indicates the presence of CI.

In addition to CI, the presence of

the following geriatric syndromes (GS)

was identified: frailty; depression; mal-

nutrition; postural hypotension; urinary

and fecal incontinence; functional disor-

ders; loss of autonomy; falls (within the

previous year); visual and hearing

impairment; chronic pain syndrome;

pressure ulcers.
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Table 1. Demographic,  anthropometr ic  and c l inical  character is t ics
of  pat ients  aged ≥65 years  (n=4308)

All Age groups p

Parameter patients 65–74 years 75–84 years ≥85 years for
(n=4308) (n=1583) (n=1519) (n=1206) trend

Age, years, M±SD 78.3±8.4 69.1±2.6 79.4±2.5 88.9±3.3 –

Male, % 29.7 31.9 27.3 29.9 0.020

Height, m, M±SD 1.63±0.09 1.64±0.08 1.62±0.08 1.61±0.09 <0.001

Body weight, kg, M±SD 73.9±14.3 78.3±14.5 73.3±13.3 68.9±13.2 <0.001

BMI, kg/m2, M±SD 27.9±5.0 29.0±5.2 27.9±4.9 26.6±4.4 <0.001

Body weight, patient rate, %:

underweight 1.3 1.0 0.9 2.2 0.007
normal weight 27.6 21.3 28.4 34.7 <0.001
overweight 40.9 41.1 39.6 42.2 0.414

obese 30.2 36.6 31.1 21.0 <0.001

Obesity class, patient rate, % 

(n=1264)

I 72.2 66.8 75.0 78.8 0.001
II 21.6 24.2 20.2 18.4 0.118

III 6.3 9.0 4.8 2.8 0.001

Systolic BP, mmHg, M±SD 136.1±16.5 136.4±16.6 136.0±16.0 135.8±17.0 0.819

Diastolic BP, mmHg, M±SD 80.2±9.5 81.6±9.5 80.1±9.2 78.5±9.7 <0.001

Pulse pressure, mmHg, M±SD 55.9±13.0 54.8±12.5 55.8±12.4 57.3±14.0 <0.001

HR, bpm, M±SD 72.7±8.6 72.6±8.3 73.0±9.1 72.3±8.3 0.111
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Subject characteristics. The study included 4308 patients

(including 30% of male subjects) aged of between 65 and 107

years old (Table 1). Most (60%) of the subjects were examined in

outpatient care facilities, one in five in inpatient care facilities

(20%) or at home (19%), and 1% in residential care

facilities/nursing homes. Among those examined, subjects who

were overweight prevailed (41%), the rate of patients with obesity

and normal body weight was almost the same (30% and 28%),

and 1.3% of subjects were found to be underweight (see Table 1).

With age, height, body weight, BMI, and the rate of obese sub-

jects decreased, and the rate of patients with normal body weight

and with bodyweight deficiency increased. The rate of overweight

subjects is approximately the same in all age groups. The average

systolic and diastolic BP and HR were within normal parameters

in all patients, however, with age, there is also a decrease in dias-

tolic BP and, accordingly, an increase in pulse pressure with

almost the same values of systolic BP and HR.

The Mini-Cog test was performed in 3545 (82%) of 4308

subjects; 18% of the subjects were not able to complete the test due

to poor vision/lack of glasses, refusal or severe CIs. Statistical data

analysis was performed using IBM® SPSS® Statistics version 23.0

(SPSS Inc., USA). The type of distribution of quantitative vari-

ables was analysed using the one-sample Kolmogorov–Smirnov

test. With parametric data distribution, the results are presented as

M±SD, where M is the mean, SD is the standard deviation; with

non-parametric ones, the results are presented as a median (Me)

[25th; 75th percentile]. For clarity, some ordinal variables are pre-

sented both as Me [25th; 75th percentile] and M±SD. For inter-

group comparisons, the Mann–Whitney, Kruskal–Wallis,

Pearson’s χ2 tests and two-tailed Fisher’s exact test were used.

Relationships between variables were assessed using Spearman’s

correlation and binary logistic regression with calculation of odds

ratio (OR) and 95% confidence interval (CI). Multivariate analy-

sis was performed with adjustment for age and sex, using direct

stepwise variable selection. Differences were considered statisti-

cally significant with a two-tailed p<0.05.

Based on the results of one-way analysis, variables with a

significance level of p<0.05 were included in a multivariate

regression analysis, and two regression models were built. In

the first model, all variables were treated as binary variables

(with the exception of age, which was analysed as an extended

variable in both models). In the second model, body weight,

level of education, and material opportunities were considered

as rank variables, while the rest of the parameters were consid-

ered as binary ones.

Results. Total Mini-Cog score varied between 0 and 5 (Me

[25th; 75th percentile] – 3 [2; 4]). See Fig. 1 for the distribution of

subjects versus the total score. CIs were detected in 2157 (60.8%)

of 3545 subjects (Mini-Cog score ≤3). With increasing age, the

prevalence of CI increased significantly (Fig. 2).

Patients with CI were on average 6 years older and had lower

height, body weight and BMI respectively. Among them there were

more underweight and normal-weight subjects and less overweight

and obese subjects. Also, in patients with CI, pulse pressure was

higher and there was a tendency to higher systolic BP.

Correlation analysis revealed a moderate negative correla-

tion between total Mini-Cog score and age (r=-0.44; p<0.001);

weak positive relationships between total Mini-Cog score and

height (r=0.14; p<0.001), body weight (r=0.18; p<0.001) and

BMI (r=0.12; p<0.001). Very weak correlations were also found

between the sum of the Mini-Cog test scores and the level of

blood pressure: a positive one for diastolic blood pressure

(r=0.04; p=0.038) and a negative one for pulse pressure (r=-0.05;

p=0.002).

Patients with CI had a lower socioeconomic status: thus,

among them there were more widows and single people (without

a partner), fewer married and divorced, they more often lived

alone or in residential care facilities/nursing homes and less often

in a family, they had a lower level of education, poor financial

resources, they were more likely to have a disability and were less

likely to continue working compared to those without CIs.

Relationships between demographic, anthropometric,

socioeconomic factors and CI were studied using a one-way

regression analysis, where CI should be considered as a depend-

ent variable, and demographic, anthropometric and socioeco-

nomic factors as independent variables. At the same time, a num-

ber of factors were analysed in two ways: both as binary and as

rank variables.

One-way regression analysis showed that the risk of CI

increases by 10% with increasing age for every 1 year but does not

depend on the sex of the subjects. Living alone (by 28%), living in

a residential care facility (by 90%), widowhood (2.2-fold) or

being single (2.2-fold), underweight (2.9-fold) and normal body

weight (1.6-fold), disability (by 54%), primary (4.8-fold) and sec-

ondary (by 75%) education, low financial resources (by 95%)

were associated with an increased risk of CI. On the other hand,

some factors were associated with a reduced risk of CI. Thus, in

overweight and obese people, the risk was lower by 14 and 24%,

respectively, in those living with a family — by 24%, with a

spouse — by 55%, divorced — by 29%, continuing to work — by

73%, with higher education and an academic degree — by 55%

and 59%, and with medium and high financial resources — by

38% and 52%, respectively. In addition, those who had previous-

ly donated blood had a risk of CI below 35%.

Fig. 1. Distribution of persons aged ≥65 years depending 

on the sum of mini-Cog test scores (n=3545), %
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Fig. 2. Prevalence of CI in individuals aged ≥65 years 

depending on the age group (n=3545), %
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Further analysis of some variables as rank ones showed (see

Table 5) that an increase in age for every 5 years is accompanied

by an increase in the risk of CI by 59%, while an increase in other

variables (body weight, level of education, financial resources,

history of blood donation) by one rank, on the contrary, is associ-

ated with a 23–40% reduction in the risk of CI.

Multivariate analysis showed that, along with age, eight

anthropometric and socioeconomic factors are independent pre-

dictors of CI in subjects at the age of ≥65 y.o. The inclusion order

of variables in the model was as follows: age, higher education,

low financial resources, primary education, secondary education,

BMI <25 kg/m2, marital status, history of blood donation, con-

tinuing to work. The model sensitivity was 52.2%, and the model

specificity was 80.9%. Low body weight, low and moderate levels

of education, and low financial resources are associated with a

1.3–2.5-fold increase in the risk of CI, while marital status, a high

level of education, a history of blood donation, and continuing to

work, on the contrary, protect against CIs and are associated with

20–37% decreased probability of their presence. Primary educa-

tion was the most significant risk factor for CI (OR 2.51;

p<0.001).

Multivariate analysis showed that, besides age, six anthro-

pometric and socioeconomic factors are independent predictors

of CI in subjects at the age of ≥65. The inclusion order of vari-

ables in the model was as follows: age, education, financial

resources, history of blood donation, marital status, body weight,

continuing to work. The model sensitivity was 51.7%, and the

model specificity was 81.6%. At the same time, an increase in age

for every 1 year was associated with an increase in the risk of CI

by 8%, while all other predictors, including three rank variables,

had a protective effect and were associated with a decrease in the

risk of CI by 13–38%. For rank variables (body weight, level of

education and financial resources), an increase in their value for

each one rank was found to correlate with a decrease in the risk of

CI by 13%, 30% and 38%, respectively. 

CGA findings showed that patients with CI had lower gait

speed, hand grip force, Barthel index, total Lawton Instrumental

Activities of Daily Living score, total MNA score and the Short

Physical Performance Battery score, and higher total GDS-15

score and “Age is Not a Barrier” score. Patients with CI had

lower values of self-assessed quality of life and health status and

higher values of self-assessed severity of pain at the time of exam-

ination and within the previous 7 days

(Table 2).

In general, patients with CI used

aids more often, and their number per

patient was significantly higher than in

subjects without CI (Table 3). Patients

with CI were significantly more likely to

use hearing aids, dentures, adult diapers,

and mobility aids, but less often orthope-

dic devices. There were no differences in

the frequency of glasses/lenses use

between patients with and without CI.

Correlation analysis revealed pre-

dominantly moderate, both direct and

inverse, relationships between the total

Mini-Cog score and some CGA parame-

ters (Table 4). A weak positive correlation

was found between the total the Mini-Cog

score and gait speed, and a weak negative

correlation was found between the total

Mini-Cog score and self-assessed severity

of pain at the time of examination and

within the previous week, and the number

of aids used. 

In patients with CI, the frequency

of all GS was higher (Table 5), except for

postural hypotension. The most common

GS were chronic pain syndrome (90%),

basic dependence in everyday life (72%),

frailty syndrome (72%), dependence in

instrumental activities of daily living

(66%), probable depression (58%) and

urinary incontinence (53%).

Relationships between CI and other

GSs were studied using one-way regres-

sion analysis, where CI was considered as

a dependent variable (Table 6). One-way

analysis showed that the presence of these

GSs is associated with a 1.3–5.8-fold

increase in the risk of CI.

O R I G I N A L  I N V E S T I G A T I O N S  A N D  M E T H O D S

Table 2. Resul ts  o f  a  comprehensive  ger iatr ic  assessment  
depending  on the  presence or  absence of  CI  
in  people  aged ≥65 years  (n=3545)

Parameter
All patients CI р

(n=4308) present (n=2157) absent (n=1388)

“Age is Not a Barrier” screening, 3 [1; 4] 3 [2; 4] 2 [1; 3] <0.001

score

Short Physical Performance Battery, 6 [3; 9] 5 [2; 8] 8 [5; 10] <0.001

score

Hand grip force, kg:

males 22 [16; 30] 20 [13; 28] 25 [19; 31] <0.001

females 16 [11; 21] 13 [10; 19] 18 [14; 23] <0.001

Decreased hand grip force, %* 70.8 77.9 62.6 <0.001

Gait speed, m/sec 0.60 [0.46; 0.83] 0.57 [0.44; 0.83] 0.67 [0.50; 0.83] <0.001

Decreased gait speed, %* 56.1 58.1 50.7 <0.001

Barthel Index for Activities 95 [85; 100] 90 [80; 100] 100 [95; 100] <0.001

of Daily Living, score

Lawton Instrumental Activities 7 [5; 8] 6 [4; 8] 8 [7; 8] <0.001

of Daily Living score, score

MNA (screening), score 12 [10; 13] 11 [10; 13] 13 [12; 14] <0.001

GDS-15, score 4 [2; 8] 6 [3; 9] 3 [1; 5] <0.001

Self-assessed quality of life 7 [5; 8] 6 [5; 7] 7 [6; 8] <0.001

using VAS, score

Self-assessed health status 5 [5; 7] 5 [4; 6] 6 [5; 7] <0.001

using VAS, score

Self-assessed pain 3 [0; 5] 3 [0; 5] 2 [0; 5] <0.001

at the examination using VAS, score

Self-assessed pain within 4 [2; 6] 5 [3; 6] 4 [1; 6] <0.001

the recent week using VAS, score

Note. Data are presented as Me [25th; 75th percentile] except for those marked with an asterisk.
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The subsequent multivariate regression analysis (adjusted

for age and sex) included 13 GSs with a significance level of

p<0.05 based on the results of one-way regression analysis.

Multivariate analysis showed that, along with age, six of them

were independently associated with CI (see Table 7). Thus, with

aging, for every 1 year the risk of CI increases by 6%, and the

presence of GS is associated with a 1.4–2.0-fold increase in their

risk. The inclusion order of variables in the model was as follows:

age, dependence in instrumental activities in daily living, proba-

ble depression, frailty syndrome, sensory deficit, dependence in

basic activities of daily living, malnutrition. The model sensitivi-

ty was 56%, and the model specificity was 79.4%.

Discussion. Study findings detected CI in a significant num-

ber of elderly people – 60.8%. Presumably, this number is even

higher, since almost 20% of the subjects were not tested for cogni-

tive functions due to their inability to complete the task, most like-

ly due to the presence of severe CI. According to the data obtained

in our study, CI was detected in 60.8% of the subjects, and severe

disorders in 19.9% (Mini-Cog score 0 or 1). The frequency of CI

among elderly patients was actually higher compared to that in

other studies. With increasing age, the prevalence of CI increases

significantly, which is also confirmed by the results of this study

(patients with CI were 6 years older than patients without CI, the

risk of CI increased by 10% with increasing age for every 1 year, an

increase in age of 5 years was accompanied by an increase in risk

of CI by 59%), which is consistent with the data from other stud-

ies [1–4]. It should be noted that the cognitive status of patients

was assessed only using the Mini-Cog screening scale, which is the

best choice in general medical outpatient practice. Most of the

world’s experts agree that Mini-Cog is the ideal tool for the initial

detection of dementia. The most important advantage of the test is

its shortness. Its implementation requires a maximum of 3 min-

utes, while its sensitivity and specificity are very high [13, 14]. In

our country, the Mini-Cog test is recommended by the Ministry of

Health of Russia for screening for CI in primary outpatient facili-

ties and in prevention centres. [15]

Patients with CI were found to have a lower height, body

weight and BMI (low body weight, low and average level of edu-

cation and low financial resources are associated with a 1.3–2.5-

fold increase in the risk of CI), respectively, among them there

were more underweight subjects and fewer overweight and obese

subjects. Lower height and underweight may be indicative of dis-

ease-related poor physical health, or these indicators are associ-

ated with malnutrition due to socioeconomic causes (low income

level – pensions). One of the causes of weight loss in the elderly is

improperly chewed food. This problem can occur with tooth loss

and low-quality dentures, which in turn can also be explained by

a socioeconomic factor (unavailable high-quality dental care).

Weight loss can also be caused by certain medications (diuretics

to eliminate edema and, as a result, weight loss due to decreased

amount of fluid in the body). 

Table 3. Frequency of  use  o f  ass is t ive  devices
depending  on the  presence or  absence
of  CI  in  individuals  aged ≥65 years
(n=3545)

CI

Parameter present absent p
(n=2157) (n=1388)

Use of assistive devices, % 94.9 91.9 <0.001

Number of assistive devices: <0.001

Ме [25th; 75th percentiles] 2 [1,5; 3] 2 [1; 3]

M±SD 2.5±1.4 2.1±1.3

Glasses/lenses, % 79.6 81.3 0.193

Hearing aid, % 9.6 4.0 <0.001

Dentures, % 63.3 56.3 <0.001

Cane, % 42.5 22.4 <0.001

Crutches, % 3.1 1.4 0.001

Rollators, % 5.8 1.2 <0.001

Wheelchair, % 2.5 0.6 <0.001

Orthopedic shoes, % 4.5 6.6 0.009

Orthopedic inserts, % 8.6 14.2 <0.001

Spinal brace, % 4.3 6.0 0.021

Incontinence pads, % 16.2 11.7 <0.001

Absorbent diapers/underpads, % 8.1 3.2 <0.001

Mobility aids (cane, crutches, 47.4 23.8 <0.001

rollators, wheelchair), %

Absorbent underwear 21.0 12.9 <0.001

for urinary/fecal incontinence 

(incontinence pads, diapers, 

absorbent underpads), %

Table 4. Correlat ions  between mini-Cog scores
and Comprehensive Geriatric Assessment
scores  in  individuals  aged ≥65 years
(n=3545)

Parameter r p

Gait speed 0.14 <0.001

Hand grip force 0.34 <0.001

Short Physical Performance 0.40 <0.001

Battery total score

“Age is Not a Barrier” total score -0.39 <0.001

GDS-15 total score -0.36 <0.001

Barthel Index 0.41 <0.001

Lawton Instrumental Activities 0.44 <0.001

of Daily Living total score

MNA total score 0.44 <0.001

Self-assessed quality of life using VAS 0.29 <0.001

Self-assessed health status using VAS 0.30 <0.001

Self-assessed pain at the examination using VAS -0.14 <0.001

Self-assessed pain withing -0.13 <0.001

previous 7 days using VAS 

Number of assistive devices used -0.16 <0.001
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The relationship of CI with low height, being underweight,

and socioeconomic reasons may be behind the formation of

frailty syndrome in this group of patients, which is accompanied

by decreased physical and functional activity, adaptive and recov-

ery capacities of the body, and increases in the risk of unfavorable

outcomes [16]. Our study revealed that patients with CI had a

lower socioeconomic status: thus, among them there were more

widows and single people (without a partner), fewer married and

divorced people, they more often lived alone or in residential care

facilities/nursing homes and less often in a family, they had a

lower level of education, poor financial resources, they were more

likely to have a disability and were less likely to continue working

compared to those without CIs. It is worth noting that CI and

frailty share common risk factors such as age, low physical activ-

ity, poor nutrition, depression, polypharmacy, and social factors

(low income, singlehood, low education). Therefore, the results

of this study are quite consistent.

The study found that CI correlated with gait disturbance

(decreased gait speed, patients more likely to use mobility aids).

Perhaps this is due to the development of gait apraxia, which often

accompanies CI. [17] At the same time, movement disorders are

the first to occur, affecting balance control and gait. Gait and pos-

tural stability disorders are observed in more than 70% of patients

with cerebrovascular disease. [18, 19] The presence of gait and

postural stability disorders is mentioned as one of the specific

diagnostic signs of Binswanger disease. [20] This term refers to the

advanced stages of cerebrovascular disease caused by microan-

giopathy and accompanied by dementia. There is no doubt about

the impact of these disorders on quality of life. This fact is also

confirmed in our study: patients with CI had lower values of self-

assessed quality of life and health status. Falls, injuries, hip frac-

tures, intracranial hemorrhages and other severe complications

are a frequent consequence of balance and gait disorders, which

also leads to limited functional activity for elderly people. A simi-

lar dependence was also revealed in the analysis of the relationship

Table 5. Frequency of  ger iatr ic  syndromes
depending  on the  presence  or  absence
of  CI  in  persons  aged ≥65 years
(n=3545),  %

CI

Parameter present absent р
(n=2157) (n=1388)

Frailty syndrome 72.1 45.5 <0.001

Dependence in activities 72.3 45.8 <0.001

of daily living

Dependence in instrumental 65.9 34.2 <0.001

activities of daily living

Probable depression 58.4 33.0 <0.001

Urinary incontinence 53.2 35.4 <0.001

Fecal incontinence 5.8 2.8 <0.001

Falls within the previous year 33.9 26.3 <0.001

Postural hypotension 8.2 7.9 0.777

Hearing impairment 15.9 5.8 <0.001

Visual impairment 7.5 1.4 <0.001

Sensory deficit (any) 21.2 6.8 <0.001

Malnutrition 7.8 1.9 <0.001

Chronic pain syndrome 89.8 86.9 0.009

Pressure ulcers 3.0 1.3 0.001

Table 6. Associat ions  between CI 
and other  ger iatr ic  syndromes  
in individuals  aged ≥65 years  (n=3545;
univariate  regress ion analys is)

Factors OR (95% CI) р

Chronic pain syndrome 1.32 (1.07–1.63) 0.009

Falls within the previous year 1.44 (1.24–1.67) <0.001

Urinary incontinence 2.08 (1.81–2.39) <0.001

Fecal incontinence 2.13 (1.48–3.07) <0.001

Pressure ulcers 2.37 (1.40–4.00) 0.001

Probable depression 2.85 (2.47–3.28) <0.001

Frailty syndrome 3.09 (2.68–3.56) <0.001

Dependence in activities 3.09 (2.68–3.56) <0.001

of daily living

Hearing impairment 3.10 (2.41–4.00) <0.001

Sensory deficit (any) 3.70 (2.93–4.67) <0.001

Dependence in instrumental 3.71 (3.22–4.28) <0.001

activities of daily living 

Malnutrition 4.29 (2.84–6.47) <0.001

Visual impairment 5.81 (3.60–9.40) <0.001

Note. Here and in Table. 7: dependent variable – CI.

Table 7. Associat ions  between CI 
and other  ger iatr ic  syndromes  
in individuals  aged ≥65 years  (n=3545; 
mul t ivar iate  regress ion analys is  
adjus ted for  age  and sex)

Predictors OR (95% CI) р

Age as an extended variable 1.06 (1.05–1.07) <0.001

Dependence in activities 1.43 (1.21–1.69) <0.001

of daily living

Frailty syndrome 1.51 (1.28–1.78) <0.001

Dependence in instrumental 1.58 (1.34–1.88) <0.001

activities of daily living

Probable depression 1.62 (1.38–1.90) <0.001

Sensory deficit (any) 1.79 (1.39–2.31) <0.001

Malnutrition 1.99 (1.27–3.10) 0.003

Неврология, нейропсихиатрия, психосоматика. 2022;14(3):44–5349



O R I G I N A L  I N V E S T I G A T I O N S  A N D  M E T H O D S

Неврология, нейропсихиатрия, психосоматика. 2022;14(3):44–53 50

1. GBD 2019 Dementia Forecasting

Collaborators. Estimation of the global preva-

lence of dementia in 2019 and forecasted preva-

lence in 2050: an analysis for the Global Burden

of Disease Study 2019. Lancet Public Health.

2022 Feb;7(2):e105-e125. doi: 10.1016/S2468-

2667(21)00249-8. Epub 2022 Jan 6. 

2. Cenko B, Ozgo E, Rapaport P, 

Mukadam N. Prevalence of dementia in older

adults in Central and Eastern Europe: a system-

atic review and meta-analysis. Psychiatry Int.

2021;2:191-210.

3. Schwarzinger M, Dufouil C. Forecasting

the prevalence of dementia. Lancet Public

Health. 2022 Feb;7(2):e94-e95. 

doi: 10.1016/S2468-2667(21)00277-2. 

Epub 2022 Jan 6.

4. Васенина ЕЕ, Левин ОС, Сонин АГ.

Современные тенденции в эпидемиологии

деменции и ведении пациентов с когнитив-

ными нарушениями. Журнал неврологии

и психиатрии им. С.С. Корсакова. 

Спецвыпуски. 2017;117(6-2):87-95. 

doi: 10.17116/jnevro20171176287-95

[Vasenina EE, Levin OS, Sonin AG. Modern

trends in epidemiology of dementia and man-

agement of patients with cognitive impairment.

Zhurnal nevrologii i psikhiatrii imeni

S.S. Korsakova. 2017;117(6-2):87-95 

doi: 10.17116/jnevro20171176287-95 

(In Russ.)]. 

5. Ткачева ОН, редактор. Программа про-

филактики, раннего выявления, диагности-

ки и лечения когнитивных расстройств

у лиц пожилого и старческого возраста: 

Методические рекомендации. Москва: 

Прометей; 2019. 72 с.

[Tkacheva ON, editor. Programma profilaktiki,

rannego vyyavleniya, diagnostiki i lecheniya 

kognitivnykh rasstroystv u lits pozhilogo 

i starcheskogo vozrasta: Metodicheskiye 

rekomendatsii [Program for the prevention,

early detection, diagnosis and treatment 

of cognitive disorders in the elderly and senile

age: Guidelines.]. Moscow: Prometey; 2019. 

72 p. (In Russ.)].

6. Парфенов ВА, Захаров ВВ, 

Преображенская ИС. Когнитивные рас-

стройства. Москва: Группа Ремедиум; 2014.

[Parfenov VA, Zakharov VV, 

Preobrazhenskaya IS. Kognitivnyye rasstroystva

[Cognitive disorders.]. Moscow: Remedium;

2014 (In Russ.)].

7. Palmer K, Wang HX, Bäckman L, et al.

Differential evolution of cognitive impairment

in nondemented older persons: results 

from the Kungsholmen Project. Am J

Psychiatry. 2002 Mar;159(3):436-42. 

doi: 10.1176/appi.ajp.159.3.436

8. Livingston G, Huntley J, Sommerlad A, 

et al. Dementia prevention, intervention, 

and care: 2020 report of the Lancet

Commission. Lancet. 2020 Aug

8;396(10248):413-46. doi: 10.1016/S0140-

6736(20)30367-6. Epub 2020 Jul 30.

9. Верткин АЛ. Коморбидность: 

история, современное представление, 

профилактика и лечение. Кардиоваскулярная

терапия и профилактика. 2015;14(2):74-9. 

doi: 10.15829/1728-8800-2015-2-74-79

[Vertkin AL. Comorbidity: history, recent views,

prevention and treatment. Kardiovaskulyarnaya

terapiya i profilaktika = Cardiovascular Therapy

and Prevention. 2015;14(2):74-9. 

doi: 10.15829/1728-8800-2015-2-74-79 

(In Russ.)]. 

10. Ткачева ОН, Котовская ЮВ, 

Рунихина НК и др. Клинические рекомен-

дации «Старческая астения». Российский

журнал гериатрической медицины.

2020;(1):11-46. doi: 10.37586/2686-8636-1-

2020-11-46

[Tkacheva ON, Kotovskaya YuV, 

Runikhina NK, et al. Clinical guidelines 

on frailty. Rossiyskiy zhurnal geriatricheskoy

meditsiny = Russian Journal of Geriatric

Medicine. 2020;(1):11-46. doi: 10.37586/2686-

8636-1-2020-11-46 (In Russ.)].

11. Ткачева ОН, Котовская ЮВ, 

Рунихина НК и др. Клинические 

рекомендации «Старческая астения». 

Часть 2. Российский журнал гериатрической

медицины. 2020;(2):115-30. 

doi: 10.37586/2686-8636-2-2020-115-130

[Tkacheva ON, Kotovskaya YuV, 

Runikhina NK, et al. Clinical guidelines frailty.

Part 2. Rossiyskiy zhurnal geriatricheskoy med-

itsiny = Russian Journal of Geriatric Medicine.

2020;(2):115-30. doi: 10.37586/2686-8636-2-

2020-115-130 (In Russ.)]. 

12. Воробьева НМ, Ткачева ОН, 

Котовская ЮВ и др. от имени исследовате-

лей ЭВКАЛИПТ. Российское эпидемиоло-

гическое исследование ЭВКАЛИПТ: прото-

кол и базовые характеристики участников. 

Российский журнал гериатрической медици-

ны. 2021;1(5):35-43. doi: 10.37586/2686-8636-

1-2021-35-43

[Vorobyeva NM, Tkacheva ON, 

Kotovskaya YuV, et al, on behalf of EVKALIPT

study. Russian epidemiological study

EVKALIPT: protocol and basic characteristics

of participants. Rossiyskiy zhurnal geriatrich-

eskoy meditsiny = Russian Journal of Geriatric

Medicine. 2021;1(5):35-43. doi: 10.37586/2686-

8636-1-2021-35-43 (In Russ.)].

13. Borson S, Scanlan JM, Chen P, Ganguli M.

The Mini-Cog as a screen for dementia: 

validation in a population-based sample. J Am

Geriatr Soc. 2003 Oct;51(10):1451-4. 

doi: 10.1046/j.1532-5415.2003.51465.x 

14. Захаров ВВ. Нейропсихологические 

тесты. Необходимость и возможность 

R E F E R E N C E S

between CI and pelvic disorders (urinary incontinence). The liter-

ature also suggests that CI is often accompanied by pelvic disor-

ders. [21] Micturition disorder is a very common complication of

chronic insufficiency of blood supply to the brain; it occurs in the

early stages of the disease in 9% of patients. According to

R. Sakakibara et al. [22], even before the appearance of neu-

roimaging signs of the disease, the frequency of pelvic disorders

(20%) prevails over motor (16%) and cognitive (10%) disorders. 

Patients with CI were significantly more likely to use hear-

ing aids. This may indicate the presence of multisensory insuffi-

ciency in this group of subjects, which is confirmed by numerous

studies of risk factors for cognitive deficiency. [8] There is no

doubt that any distortions of incoming information that accumu-

late as signals pass from the receptor apparatus to the centres of

primary information processing lead to disturbances in subse-

quent analysis and errors in decision making, which, in fact, is

manifested as CI. [23–25] The study results allow us to say that

the detected disturbances in the work of two or more analyzers

and receptor systems, even in the absence of significant clinical

manifestations, are a reflection of systemic processes, including

those in the brain, and the emerging syndrome of multisensory

insufficiency can be considered as a predictor and biomarker of

neurodegenerative diseases. These multiply sensory deficits, in

turn, may be the cause of impaired stability and gait in elderly

subjects. [26] According to the Global Burden of Disease project

[27], the main causes of years of healthy life lost due to disability

in the cohort of people over 60 years of age are: sensory disorders,

pain in the spine, chronic obstructive pulmonary disease, depres-

sion, falls, diabetes mellitus, dementia and osteoarthritis. [28]

Our study also found a significant association with more pro-

nounced pain in patients with CI. Pain can be the reason for lim-

ited physical and, accordingly, social activity of the subjects and

the development of concomitant emotional disorders, which in

turn can aggravate the existing cognitive deficiency or cause its

development. 

Conclusion. The EVKALIPT study was the first to obtain

national data on the prevalence and characteristics of CI in sub-

jects at the age of ≥65 in the general population. The frequency of

CI among elderly patients was higher compared with data from

other studies.
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