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Bo3M0)XHOCTU paHHero BbiSIBNeHUSA PUCKa Skt |
KOrHUTUBHbIX HapyLleHUM

W.10. Mawkosa', E.B. iIMutpuesa?, A.B. Kpukosa?, I'.A. Anewkuna', J1.M. BapaeHwwTeitt’

1 MoCKOBCKMI rocyAapCTBeHHbII MeAUKO-CTOMATOosIoryeckuii yHusepeuteT uMenn A.W. EBgokumoBa, Mocksa, Poccuiickas ®eaepauus
2 CMOIEHCKMIA TOCYAapCTBEHHbIA MeAMLIMHCKIIA YHuBepcuTeT, CMoneHck, Poccuiickas Pepepaums

AHHOTALIMA

06ocHosaHue. AKTyanbHOCTb NMPOBNIEMbI paHHEro BbSIBNIEHWS MHTENUIEKTYalbHbIX PacCTPOICTB ONpefenseTcs CTapeHNeM Ha-
ceneHus. PesynbTaTbl NOMYNSLUMOHHBIX UCCNELOBaHMI MOKA3blBAKOT DOMbLUON AMana3oH [aHHbIX, N03TOMY Hapsdy C Aalb-
HEMLLMM M3y4eHWEM pacrpoOCTPAHEHHOCTU Pa3fnYHbIX OPM KOrHUTUBHBIX HapYLUEHWA HeobxoMMa OLieHKa OTHOCUTESbHbIX
PUCKOB MX Pa3BUTKS, ONPeAeNAtoLLas Harpy3Ky Ha CUCTEMY 3[paBO0OXPaHEHMUS B PErMOHaX.

Llesny uccnedosanus — w3yunTb pacnpoCTPAHEHHOCTb KOTHUTMBHBIX HapYLLEHWA B aMbynaTopHOM 3BeHE MHOMOMPOQUIIbHON
K/IMHWKU M ONpefeNnTb OTHOLLIEHUS PUCKOB KOTHUTUBHOTO AeduuMTa B pa3fuyHbIX BO3PaCcTHbIX rpynnax.

Mamepuanel u Memodel. TpoBeeHO CKPUHWUHIOBOE UCCIEA0BaHME N0 BbISBMIEHWIO KOTHUTUBHBIX HapyLLeHWii B ambynaTop-
HOM 3BEHe MHOroNpOdUNbHOM KIMHUKW Cpeay Nuu, B Bo3pacte oT 45 o 90 net ¢ ucnonb3oBaHWeM MoHpeanbCKoi LUKanb
KorHuTMBHOM oueHKM (Montreal Cognitive Assessment scale — MoCA).

Pesynemamel. C noBbilieHMeM BO3pacTa YBEIMYMBAETCSA LONSA NUL, C KOTHUTUMBHBIMU Hapywenuamu: ot 20,0% B Bo3pacT-
Hom rpynne 45-59 net n 33,1% B Bo3pacTHom rpynne 60—74 net k 79,6% B Bo3pacTHom rpynne 75-90 net. CpeaHuin 6ann
Mo pe3ysnbTaTaM OLEHKW KOTHUTUBHBIX GYHKLMIA ¥ nu B Bo3pacTe 45-59 net (27,1+0,3) u B Bo3pacte 60-74 net (26,2+0,2)
HaxoaMTCA B AMana3oHe HOPMaNbHOrO YPOBHSA, a Y numu, B BospacTe 75-90 net (23,6+0,3) — cMellaeTcs B AManasoH pucka
KOrHUTMBHOW nmatonoruu. B Bo3pacTHbix rpynnax 6074 n 75-90 net HeT pa3nuumns MEXAY MYMCKOW M KEHCKOW BbIbopKOM
B pPacnpOoCTPaHEHHOCTU KOTHUTUBHBIX HApYLLEHWIA. 3TV HapyLLeHUs BUKCUPYIOTCA B 2,5 pa3a Yalle Y MYXUMH, YEM Y JKEHLLMH,
B rpynne sy, 45-59 net. OtHocuTenbHbIi puck (OP) KorHuTvBHOrO AeduumTa Bo BTOpOi rpynne (nuua 60—74 net) B cpaBHe-
HWW ¢ nepBoii rpynnoi (muua 45-59 net) HesHaumteneH: OP=1,21. B tpetben rpynne (nuua 75-90 neT) BEpOSATHOCTbL pUCKa
PasBUTUA KOTHUTMBHbIX HapYLLEHWI NOBLILLAETCA NOYTH B ABa C NOJIOBMHOM pa3a Mo OTHOLLEHMo Ko BTopoi (0P=2,40) v nou-
TU B NATb pa3 BblLle, YeM B nepBoii rpynne (0P=4,86).

3aknoyenue. CtpaTuGUUMPOBaHHbIE MO MOJY U BO3PACTy MOKA3aTeNu CKPUHUHIA NO OLEHKE KOTHUTUBHBIX GYHKLMIA U OT-
HOCWTESbHBIX PUCKOB Pa3BUTWA KOTHUTUBHBIX PacCTPOWCTB B 6osiee CTapLUMX BO3pacTHbIX pynnax no3BoAsioT NiaHWpoBaTh
AVarHocTuyeckue, neyebHole M NpodmnakTUiecke MeponpusTUs B chepe NCUXMYECKOT0 3[40POBbSI.

KnioueBble cnoBa: KOTHUTUBHbIE HAPYLLEHWUS; CKPUHUHT KOTHUTUBHOW OLeHKM; MoHpeanbcKas LWKana KOrHUTUBHOM OLeH-
Kun (MoCA-TecT).
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Early detection of the risk of cognitive disorders
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2 Smolensk State Medical University, Smolensk, Russian Federation

ABSTRACT

BACKGROUND: Cognitive disorders are a relevant problem in an aging population. Research shows a wide range of data on the
prevalence of cognitive disorders in the general population. Thus, more studies on the prevalence of cognitive disorders and
assessment of the risks of their development are necessary, which will determine the burden on the regional healthcare system.
AIM: To examine the prevalence of cognitive impairment in an outpatient multidisciplinary clinic setting and determine the risk
ratios for cognitive deficits in different age groups.

MATERIALS AND METHODS: The Montreal Cognitive Assessment Scale was used in the screening of people aged
45-90 years.

RESULTS: Cognitive dysfunction was noted in 20.0% of patients in the group aged 45-59 years, 33.1% in the group aged
60-74 years, and 79.6% in the group aged 75-90 years. The average results on the assessment of cognitive functions
of persons aged 45-59 (27.1£0.3) and 60-74 (26.2+0.2) years corresponded to the norm, and the value in persons aged
75-90 (23.6+0.3) years was below the norm. In groups aged 60-74 and 75-90 years, the prevalence of cognitive dysfunction
was comparable between men and women. Cognitive impairments in men aged 45-59 years were recorded 2.5 times more
often than that in women. The risk of cognitive disorders in the second group (aged 60-74 years) relative to that in the first
group (aged 45-59 years) is insignificant (relative risk [RR], 1.21). In the third group (aged 75-90 years), the probability of
cognitive disorders is significantly higher than that in the second group (RR=2.40) and nearly five times higher than that in
the first group (RR=4.86).

CONCLUSION: Sex- and age-stratified screening indicators for assessing cognitive functions and the RRs of developing cognitive
disorders in older age groups make it possible to plan for diagnostic, therapeutic, and preventive measures in mental health.

Keywords: cognitive dysfunction; screening of cognitive assessment; Montreal Cognitive Assessment scale.
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BACKGROUND

The relevance of cognitive impairment is determined by
its considerable prevalence in the older population, whose
proportion is increasing annually [1, 2].

Cognitive disorders include dysfunctions of attention,
memory, thinking, gnosis, praxis, and speech. Preclinical
forms of mild cognitive impairment often precede the
development of dementia [3].

R.S. Petersen et al. [3] proposed the concept of
“‘moderate cognitive impairment” in 1997 Although its
criteria were repeatedly revised, it always included lower
neuropsychological test results than the age norm, not
reaching the level of dementia [4, 5].

“Dementia” is an acquired long-term syndrome that affects
all cognitive functions and leads to social maladjustment,
disability, and loss of self-care skills [6].

As of 2015, approximately 46.8 million people with
dementia were registered worldwide among people aged
>60 years (approximately 5% of older and senile people);
there are approximately 2 million such patients in Russia [7].

These indicators are predicted to increase in the coming
decades [8]. Age-stratified prevalence values of cognitive
impairment have shown several data based on the results
of population-based studies in different regions [9-11].
Systematic reviews and meta-analyses have also shown
a substantial range in the prevalence of dementia of various
etiologies, clearly documenting an increase in incidence
with age [8, 12].

Data on the sex differences in this syndrome are
contradictory [12]. Studies that combined indicators of
different types of dementia did not record differences in the
level of its prevalence in men and women [10], whereas
a differentiated consideration revealed a higher prevalence
of Alzheimer’s disease in women and vascular dementia
in men [8].

The predicted increase in the level of dementia in the
population does not agree with actual data on its detection
among the population. Moreover, in the most developed
countries, trends toward stabilization and even a decrease in
the proportion of people with dementia were observed, which
is associated with preventive measures of a medical and
social nature and, first of all, the early detection of cognitive
impairment [13, 14]. However, the WHO report “Dementia:
a public health priority” in 2012 indicated that the needs for
diagnosis and treatment of cognitive impairment are not
sufficiently met; only 10% of dementias are detected in early
disease stages [15].

Insufficient awareness of cognitive impairment hinders
timely diagnosis, reduces treatment effectiveness, leads
to lost opportunities to prevent the increase in intellectual
defects, and increases the disease burden [13, 16].

The provision of effective care to patients with cognitive
impairment and their families requires identification and
monitoring of the extent of the problem. Thus, the prevalence
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of dementia and preclinical forms of cognitive impairment,
which determine the burden on the healthcare system and
economic costs, must be assessed.

A method to solve this problem may be early screening
for cognitive impairment. Screening is a form of mass
examination in the population aimed at identifying risk groups
for the diagnosed disease. In Russia, screening for cognitive
impairment is a part of separate programs for the early
detection and prevention of dementia [17].

Early screening tools aimed at identifying preclinical forms
of cognitive impairment must meet several requirements,
namely, high sensitivity to the initial impairment of
intellectual functions; simplicity and brevity of diagnostic
procedures; focus on various components of cognitive
impairment; specificity excluding many false-positive results
when identifying intellectual disabilities; and possibility of
a quantitative assessment of indicators. The Montreal Cognitive
Assessment (MoCA) scale meets these criteria. This scale
has been recognized as valid for identifying mild cognitive
impairment and distinguishing it from dementia [18-20].
Issues related to criterion validity and cutoff indicators of the
MoCA test are actively discussed. Most studies, including the
Clinical Guidelines “Cognitive disorders in elderly and senile
patients” [6], interpret a score of 25 points as the presence
of a cognitive deficit [21, 22]. The cutoff score for assessing
dementia is defined as 19-21 points [21, 23, 24].

At present, further research is needed to assess the
prevalence of dementia and preclinical forms of cognitive
impairment, which determines the burden on the healthcare
system and economic costs in the regions for the prevention
and correction of cognitive disorders.

This study aimed to analyze the prevalence of cognitive
impairment in the outpatient department of a multidisciplinary
clinic and determine the risk ratios (RRs) for cognitive
impairment in different age groups.

METHODS
Study design

A screening study was conducted. The prevalence of
cognitive impairment in patients of a multidisciplinary clinic
was revealed, and the RR of cognitive dysfunction in various
age groups was assessed.

Compliance criteria

The research sample included patients of
a multidisciplinary outpatient clinic aged 45-90 years who
had not previously sought specialized medical care because
of cognitive impairment. The sample size was 279 people
(146 men and 133 women). Cognitive impairment was
assessed using the MoCA. Results of 26—-30 points indicated
a normal level of intelligence, 21-25 points indicated
moderate cognitive impairment, <20 points indicated severe
cognitive impairment.
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Conditions

The study was performed at the Center for the Prevention
of Cognitive Disorders in Older People of the Memory of
Generations Charitable Foundation project, as well as at
Polyclinic No. 2 and Polyclinic No. 3 in Smolensk within the
implementation of the Dementia.net project from April to
September 2022.

Ethical considerations

This study was approved by the ethical committee of the
Smolensk State Medical University of the Ministry of Health
of the Russian Federation (Minutes of Meeting No. 2 of
September 23, 2022).

Statistical analysis

Statistical data processing was performed using
Microsoft Office Excel 2016 with the “Data Analysis” and
AtteStat 12.0.5 addons. The results were assessed using
descriptive analysis with the calculation of absolute and
relative frequencies, 95% confidence intervals (Cl) using
the equation for proportions and frequencies by the Wald
method, and for small values using the Wald method
with Agresti—Coull correction. Sample characteristics are
presented as meanzerror of the mean (M+m). The statistical
significance of differences in the values of the studied
characteristics was assessed using the Mann—-Whitney U
test. To assess the risks of cognitive deficits in different
age groups, the RR was calculated. When testing statistical

2
| KA

186 |14

75-90

60-74

Age, years

45-59

60 80 100

Test results, %

M >26 (norm)
21-25 points (moderate cognitive impairment)

B <20 points (severe cognitive impairment)

Fig. 1. Histogram of the distribution of cognitive assessment
scores in different age groups.

Table 1. Sample structure
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hypotheses, the significance level p was set to 0.05. The
sample size was not previously calculated.

RESULTS

Subjects (participants) of the study

Of the 279 nonclinical samples, 146 were male (52.3%)
and 133 were female (47.7%). The research sample was
distributed into three groups, namely, group 1 aged
45-59 years, group 2 aged 60-74 years, and group 3 aged
75-90 years. These groups have comparable size, sex, and
sociodemographic indicators (Table 1).

Main research results

The distribution of the results of assessing cognitive
functions according to the MoCA test in different age groups
is presented in Fig. 1.

An assessment of cognitive impairment in the cohort
aged 45-59 years revealed that 20.0% of the participants
(14/70) had cognitive deficits, 18.6% (13/70) had a moderate
impairment, and 1.4% (1/70) had severe cognitive impairment
(Table 2). The proportion of men with cognitive deficits in this
age group (28.6%, 10/35) was more than 2.5 times higher
than that of women (11.4%, 4/35).

In the group aged 60-74 years, 33.1% (53/160) of the
patients had cognitive impairment, 30.0% (48/160) had
moderate, and 3.1% (5/160) had severe (Table 3).

Cognitive impairment was registered in 79.6% (39/49) of
patients in the group aged 75-90 years, and 10.2% (5/49)
patients had severe cognitive deficits (Table 4).

According to the comparison diagram (Fig. 2), in each age
cohort, individuals with cognitive indicators below normal were
identified. Moreover, the average score based on the results of
the assessment of cognitive functions was within the normal
range in groups 1 (27.1+0.3) and 2 (26.2+0.2) and shifted into
the range of cognitive pathology in group 3 (23.6+0.3).

Comparison of indicators in different age cohorts
demonstrated an obvious tendency toward an increase in
the proportion of patients with cognitive impairment with
increasing age (Fig. 3). The RR for the development of
cognitive impairment with increasing age when comparing
groups 1 (45-59 years old) and 2 (60-74 years old) was
1.21 (95% Cl 1.02-1.42; p <0.05). When comparing groups 2
and 3 (75-90 years old), the RR was 2.40 (95% Cl 1.85-3.12;
p <0.05). When comparing groups 1 group 3, the RR was
4.86 (95% Cl 2.68-8.79; p <0.05).

Study groups Age, Absolut_e number Number Number
years of subjects (n) of men, n/% of women, n/%

1 45-59 70 35/50.0 35/50.0

2 6074 160 91/56.9 69/43.1

3 75-90 49 20/40.8 29/59.2
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Table 2. Test results using the Montreal Cognitive Assessment Scale in participants aged 45-59 years

Total sample Women Men
Test results N Percentage, N Percentage, N Percentage,
95% ClI L 95% Cl 2 95% Cl
Total number of subjects 70 100 (100-100) 35 100 (100-100) 35 100 (100-100)
226 points (norm) 56 80.0 (70.6-89.4) 31 88.6 (78.0-99.1) 25 71.4 (56.5-86.4)
<25 (cognitive deficit) 14 20.0 (10.6-29.4) A 11.4 (0.9-22.0) 10 28.6 (13.6-43.5)
21-25 points (moderate
cognitive impairment) 13 18.6 (9.5-27.7) 2 5.7 (2.0-13.4) 9 25.7 (11.2-40.2)
<20 (severe cognitive
impairment) 1 1.4 (0.4-4.2) 0 0 1 2.9 (1.7-8.4)
Table 3. Montreal Cognitive Assessment Scale test results for participants aged 60-74 years
Total sample Women Men
Test results n Percentage, n Percentage, n Percentage,
95% Cl ! 95% Cl z 95% CI
Total number of subjects 160 100 (100-100) 69 100 (100-100) 91 100 (100-100)
226 points (norm) 107 66.9 (59.6-74.2) 46 66.7 (55.5-717.8) 61 67.0 (57.4-76.7)
<25 (cognitive deficit) 53 33.1 (25.8-40.4) 23 33.3 (22.2-44.5) 30 33.0 (23.3-42.6)
21-25 points (moderate
cognitive impairment) 48 30.0 (22.9-37.1) 22 31.9 (20.9-42.9) 29 31.9 (22.3-41.4)
<20 (severe cognitive _ _ _
impairment) 5 3.1(0.4-5.8) 1 1.4 (0.4-4.3) 3 3.3(0.4-7.0)
Table 4. Montreal Cognitive Assessment Scale test results for participants aged 75-90 years
Total sample Women Men
Test results n Percentage, n Percentage, n Percentage,
95% ClI 1 95% Cl 2 95% Cl
Total number of subjects 49 100 (100-100) 29 100 (100-100) 20 100 (100-100)
226 points (norm) 10 20.4 (9.1-31.7) 6 20.7 (5.9-35.4) 4 20.0 (2.5-375)
<25 (cognitive deficit) 39 79.6 (68.3-90.9) 23 79.3 (64.6-94.1) 16 80.0 (62.5-97.5)
21-25 points (moderate
cognitive impairment) 34 69.4 (56.5-82.3) 20 69.0 (52.1-85.8) 14 70.0 (49.9-90.1)
<20 (severe cognitive 5 10.2 (17-18.7) 3 103 (0.7-21.4) 2 10.0 (0.1-23.1)

impairment)

Cognitive impairment was recorded in 20.0% of the
patients in group 1 (45-59 years old), 33.1% in group 2
(6074 years old), and 79.6% in group 3 (75-90 years old).
RR determines the extent to which the risk of cognitive
impairment is higher in one age group compared with another.
When comparing groups 1 and 2, this risk was insignificant
(RR=1.21; 95% CI 1.02-1.42, p <0.05). This means that
individuals aged 60-74 years are 1.21 times more likely to
develop cognitive impairment than those aged 45-59 years.
The risk of cognitive impairment in group 3 was 2.4 times
higher than that in group 2 (RR=2.40; 95% Cl 1.85-3.12,
p <0.05), i.e., at the age of 75-90 years, the risk of cognitive

DOl https://doiorg/10.17816/medrf321727

impairment increased by nearly 2.5 times compared with
that at the age of 60-74 years. When comparing groups 1
and 3 (RR=4.86; 95% Cl 2.68-8.79, p <0.05), the probability
of cognitive impairment in individuals aged 75-90 years was
nearly five times higher than that in those aged 45-59 years.

DISCUSSION

The screening study enabled us to establish in each age
group of patients in an outpatient multidisciplinary clinic
the proportion of people with normal indicators of cognitive
functioning, which decreases with increasing age, that is,
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Fig. 2. Chart comparing the mean scores on the cognitive
assessment results of different age groups.

OR=4.86
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Fig. 3. Individuals with cognitive impairment and relative risks of
developing cognitive dysfunction in different age groups.

from 80.0% in group 1 (45-59 years old) and 66.9% in group 2
(60-74 years old) to 20.4% in group 3 (75-90 years old). In
turn, the proportion of patients with cognitive impairment
increased with age from 20.0% in group 1 and 33.1% in
group 2 to 79.6% in group 3.

The average score for assessing cognitive functions in
the studied groups decreased with increasing age, and in
patients aged 75-90 years, this indicator shifted into the
range of severe cognitive impairment, which is evidence
of intellectual pathology. In general, the data obtained are
consistent with the results of population-based studies [10]
and meta-analyses [8] on the epidemiology of cognitive
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impairment. This enables us to conclude that screening
studies organized at outpatient medical care facilities can be
an “entry gate” for more widespread epidemiological studies
of cognitive pathology.

Most population-based studies on the prevalence of
intellectual-mnestic disorders include individuals aged
>60 years. However, according to ontogenetic concepts, the
development of cognitive dysfunction begins at a younger
age, and preventive measures should be focused on people
aged >45 years. Our results show a significant proportion of
individuals (20.0%) with cognitive deficits in the group aged
45-59 vyears. Of these, 18.6% have moderate cognitive
impairment, which is more amenable to therapeutic intervention
[5, 13]. Cognitive impairment in group 1 was recorded 2.5 times
more often in men than in women. In groups 2 and 3, no
significant differences in the overall prevalence of cognitive
impairment were found between men and women. This is
consistent with the results of some studies that have reported
no or minimal differences in the prevalence of general cognitive
decline in men and women aged >60 years [8, 10].

Degenerative and vascular diseases of the brain
predominate among the causes of cognitive disorders in
older and senile populations [8, 10, 12]. In middle age,
attention, memory, and thinking disorders are more often
a consequence of affective disorders and other comorbid
psychopathologies [25, 26]. One of the common causes of
cognitive impairment at a younger age is alcohol addiction,
which is much more common among men [27, 28]. According
to the rating of the Federal Project “Sober Russia,” the
Smolensk region is among the 20 most “alcohol-intensive”
regions of Russia; therefore, the influence of this factor must
be separately analyzed. We can also assume a negative effect
of the coronavirus infection on the state of cognitive processes
of the examined individuals, particularly unfavorable along
with chronic alcohol intoxication [29, 30].

Cognitive impairment was recorded in 20% of people in
the group aged 45-59 years. The risk of developing cognitive
deficits in the group aged 60-74 years relative to the group
aged 45-59 years was 1.21, and the proportion of people with
cognitive impairments aged 60-74 years was 33.1%. This is an
insignificant risk of increasing cognitive dysfunction during the
transition from group 1 to age group 2. However, such results
indicate the need to consider the age range of 45-59 years
as the initial period for the early detection and prevention of
cognitive impairment. In this age cohort, particular attention
should be paid to the study and prevention of factors that
adversely affect cognitive functions in men. The risk of
developing cognitive deficit in people aged 75-90 years relative
to the group of people aged 60-74 years was 2.40, and the
share of people aged 75-90 years with cognitive dysfunction
was 79.6%. Compared with group 1, group 3 had a higher
risk of cognitive impairment, i.e., 4.86. Given the high risk of
cognitive impairment, further research is required to control
modifiable factors to prevent the development of cognitive
impairment and dementia at different age periods.
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The obtained results of calculating the stratification of the
relative risks of developing cognitive impairment in various
cohorts enable us to predict the dynamics of the number
of patients with manifestations of intellectual incapacity in
connection with changes in the age structure of the population
and plan treatment and preventive measures.

CONCLUSION

A screening study of cognitive impairment in outpatients
of a multidisciplinary clinic, stratified by sex and age,
provided data generally consistent with global statistics on
the prevalence of intellectual disorders. The proportion of
people with cognitive impairment increases with age, and
the average level of cognitive function decreases. At the age
of >75 years, it shifts toward the range of severe cognitive
impairment. A remarkable predominance of the proportion
of patients with cognitive impairment was noted among
men aged 45-59 years compared with similar indicators in
women. The reasons for these differences require further
study of the sex specifics of comorbid psychopathology
and somatic diseases, sociopsychological factors, and
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