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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Despite the growing evidence of persistent 

cognitive dysfunction after COVID-19, the role of cognitive 
reserve as a modifying factor of post-infectious neurocognitive 
outcomes remains insufficiently explored, particularly in relation 
to disease severity and premorbid lifestyle characteristics.

Objective: To analyze the characteristics of cognitive reserve 
in patients after SARS-CoV-2 infection and to assess its 
impact on the structure and severity of post-COVID cognitive 
impairments.

Materials and Methods: The study included 247 patients 
aged 31–67 years who had recovered from COVID-19 (93 
hospitalized and 154 treated on an outpatient basis) and 50 age-
matched controls without a history of COVID-19. Cognitive 
reserve and related factors were assessed using the Cognitive 
Reserve Questionnaire (CRQ), Test of Premorbid Functioning 
(TOPF), Montreal Cognitive Assessment (MoCA), Trail 
Making Test A/B, Digit Span Backward, and semantic verbal 
fluency test. Premorbid lifestyle characteristics, occupational 
cognitive complexity, physical activity, disease severity, 
body mass index, and inflammatory markers (peak C-reactive 
protein) were recorded. Multivariate linear regression models 
were constructed with global cognitive performance (MoCA 
score at 12 months) as the dependent variable.

Results: Post-COVID patients demonstrated significantly 
lower CRQ total scores compared with controls (7.82 ± 0.12 
vs 9.41 ± 0.15; p < 0.001), with the lowest values observed 
in hospitalized patients. Educational level and premorbid 
intelligence (TOPF) did not differ between groups, indicating 
preserved premorbid cognitive capacity. Reduced CRQ 
scores were primarily driven by lower occupational cognitive 
complexity and diminished cognitively active lifestyle, 
suggesting impaired utilization of cognitive reserve rather than 
loss of reserve capacity. MoCA scores were significantly lower 
in post-COVID patients (25.4 ± 0.19 vs 27.8 ± 0.22; p < 0.001), 
with predominant impairment of executive functions, attention, 
and processing speed. In multivariate analysis, better cognitive 
outcomes were independently associated with higher CRQ 
scores, greater occupational complexity, and higher premorbid 
physical activity, while disease severity, elevated inflammatory 
markers, and older age were associated with poorer MoCA 
performance (Adjusted R² = 0.521; p < 0.001).

Conclusions: Post-COVID cognitive impairment occurs 
despite preserved premorbid cognitive reserve and is 
characterized by reduced utilization and engagement of reserve 
mechanisms, particularly following severe disease.

Key words. Cognitive reserve, COVID-19, post-COVID 
syndrome, cognitive impairment, cerebrovascular disease, 

neurorehabilitation.
Introduction.

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) infection has demonstrated a pronounced neurotropic 
potential, and post-COVID syndrome has become one of 
the most relevant medical problems in recent years [1,2]. A 
growing body of clinical evidence indicates that even after mild 
or moderate COVID-19, a subset of patients develops persistent 
cognitive impairments, including reduced attention, slowed 
information processing, executive dysfunction, and episodic 
memory disturbances [3-5]. These changes significantly affect 
quality of life, work capacity, and social adaptation.

One of the key concepts explaining interindividual variability 
in the cognitive consequences of COVID-19 is cognitive reserve 
[6,7]. It encompasses a set of neurobiological and psychosocial 
mechanisms that ensure resilience of cognitive functions 
against injury, infectious-inflammatory impact, and metabolic 
stress [6]. Cognitive reserve is known to depend on education, 
occupational activity, lifestyle, intellectual engagement, and 
social connectivity. However, data on its specific role in patients 
who have recovered from COVID-19 remain limited.

The investigation of cognitive reserve in the context of 
post-COVID changes is important not only for understanding 
mechanisms of neuropsychological vulnerability but also 
for developing personalized rehabilitation strategies [7,8]. 
Studying this phenomenon may open new opportunities for 
early identification of high-risk groups and optimization of 
cognitive rehabilitation programs.

Aim. The aim of this study was to analyze characteristics of 
cognitive reserve in patients after coronavirus infection and to 
assess its impact on the structure and severity of post-COVID 
cognitive impairments.
Materials and Methods.

The study included 247 patients aged 31–67 years who had 
recovered from SARS-CoV-2 infection; among them, 93 
required hospitalizations during the acute phase, whereas the 
remaining patients had mild or moderate disease, allowing 
comparison of COVID-19 severity effects on subsequent 
cognitive changes. The control group consisted of 50 age-
matched individuals with no history of confirmed COVID-19 
and no acute respiratory illness within the preceding year.

Inclusion criteria were age 31–67 years, documented 
coronavirus infection, completion of the acute disease phase (at 
least 4 weeks after regression of major symptoms), ability to 
perform neuropsychological tests, and written informed consent. 
Exclusion criteria comprised neurodegenerative diseases, prior 
stroke or traumatic brain injury, severe psychiatric disorders, 
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significant sensory deficits, active oncological disease, 
decompensated somatic conditions, and harmful use of alcohol 
or psychoactive substances.

Cognitive reserve was assessed using a comprehensive 
approach, including the Cognitive Reserve Questionnaire (CRQ) 
[9], Test of Premorbid Functioning (TOPF) [10], Montreal 
Cognitive Assessment (MoCA) [11], Trail Making Test A/B 
[12], Digit Span, and semantic verbal fluency test [13], along 
with structured evaluation of intellectual and social lifestyle. 
Additionally, somatic and neurological history, COVID-19 
severity, oxygen therapy requirements, and comorbidities were 
recorded. Follow-up lasted one year.

The study was conducted in accordance with the Declaration 
of Helsinki [14] and Good Clinical Practice (GCP) principles 
[15]; the protocol was approved by the Bioethics Committee 
of the Petro Mohyla Black Sea National University, and all 
participants provided written informed consent.

Statistical analysis was performed using Statistica 14.1.25 
(TIBCO, USA) [16]. Distribution normality was assessed 
using the Shapiro–Wilk test; quantitative variables were 
compared using Student’s t-test for normally distributed data 
and the Mann–Whitney U test otherwise. Categorical variables 
were analyzed using the Pearson χ² test or Fisher’s exact test. 
Associations between cognitive reserve indicators, COVID-19 
severity, and neuropsychological test results were evaluated 
by correlation analysis (Spearman’s or Pearson’s coefficient, 
depending on distribution). Independent predictors of reduced 
cognitive reserve were identified using multivariate linear or 
logistic regression. Statistical significance was set at p < 0.05.
Results.

Over the one-year follow-up, a comprehensive dataset of 
neuropsychological and demographic-clinical parameters was 
obtained in 247 patients after coronavirus infection and 50 
control subjects. The mean age of patients in the main group was 
49.3 ± 0.6 years, compared with 48.7 ± 0.9 years in the control 
group (p = 0.62). In the hospitalized subgroup (n = 93), mean 
age was slightly higher (51.4 ± 0.8 years) than in the outpatient 
subgroup (48.0 ± 0.7 years, n = 154; p = 0.004).

Pre-existing comorbid conditions were more frequent among 
hospitalized patients: arterial hypertension — 42.9% vs 23.4% 
(p = 0.001), obesity — 28.0% vs 17.5% (p = 0.04), and diabetes 
mellitus — 12.9% vs 6.5% (p = 0.07). The duration of acute 
COVID-19 also differed significantly, averaging 18.6 ± 0.9 days 
in hospitalized patients and 11.3 ± 0.5 days in outpatients (p < 
0.001).

Post-COVID patients demonstrated significantly lower total 
CRQ scores compared with controls (7.82 ± 0.12 vs 9.41 ± 0.15; 
p < 0.001), with the lowest values observed among hospitalized 
patients (7.01 ± 0.18). However, no significant differences were 
found in the Education subscale (3.21 ± 0.05 vs 3.27 ± 0.07; p 
= 0.48). Likewise, premorbid intelligence assessed using TOPF 
did not differ between groups (39.1 ± 0.5 vs 40.2 ± 0.6; p = 
0.12), indicating comparable premorbid cognitive capacity and 
formal reserve proxies. Semantic verbal fluency was markedly 
impaired: 17.8 ± 0.4 words in post-COVID patient’s vs 21.2 ± 
0.5 in controls (p < 0.001). Hospitalized patients produced only 
16.2 ± 0.4 words, significantly fewer than outpatients (18.7 ± 

0.5, p < 0.001).
In contrast, significant group differences were observed in CRQ 

subcomponents reflecting occupational cognitive complexity 
(2.14 ± 0.06 vs 2.68 ± 0.09; p < 0.001) and cognitively active 
lifestyle (1.92 ± 0.04 vs 2.41 ± 0.05; p < 0.001). These findings 
suggest that lower CRQ total scores in post-COVID patients 
primarily reflect state-dependent reductions in cognitive 
engagement and reserve utilization, rather than depletion of 
premorbidly accumulated cognitive reserve.

MoCA results confirmed a statistically significant decline in 
cognitive performance: post-COVID patients scored 25.4 ± 0.19 
compared with 27.8 ± 0.22 in controls (p < 0.001). Hospitalized 
patients had the lowest MoCA scores (24.2 ± 0.28), while 
outpatients demonstrated higher values (26.1 ± 0.21; p < 0.001). 
The most affected domains were executive functions (3.41 ± 
0.05 vs 3.88 ± 0.06, p < 0.001), attention (4.68 ± 0.06 vs 5.12 ± 
0.05, p < 0.001), and processing speed.

Trail Making Test results corroborated these findings: TMT-A: 
41.9 ± 0.9 s in post-COVID patients vs 35.7 ± 1.1 s in controls 
(p < 0.001) and TMT-B: 93.6 ± 2.4 s vs 78.1 ± 2.8 s (p < 0.001)

Hospitalized patients completed TMT-B significantly more 
slowly (101.4 ± 3.1 s) than both outpatients (89.1 ± 2.2 s, p < 
0.001) and controls (p < 0.001).

In the Digit Span Backward test, the mean score in the 
COVID-19 group was 4.78 ± 0.06, compared with 5.34 ± 0.07 
in controls (p < 0.001), with hospitalized patients showing the 
lowest values (4.42 ± 0.08, p < 0.001).

Correlation analysis revealed robust associations between 
COVID-19 severity and cognitive indices. Disease duration 
correlated with CRQ (r = –0.41, p < 0.001), oxygen therapy 
requirement correlated with MoCA (r = –0.38, p < 0.001), and 
inflammatory burden (CRP during the acute phase) correlated 
with TMT-B results (r = 0.44, p < 0.001). Body mass index was 
also associated with lower CRQ values (r = –0.29, p < 0.001).

To align with the established cognitive reserve framework, 
global cognitive performance (MoCA score at 12 months) 
was specified as the dependent variable, while indicators of 
cognitive reserve utilization and disease severity were treated as 
independent predictors.

The multiple linear regression model included CRQ total 
score, occupational cognitive complexity, premorbid physical 
activity level, COVID-19 severity (hospitalization), age, BMI, 
and peak CRP levels:

Were,
MoCA12: MoCA score at 12 months
CRQ: Cognitive Reserve Questionnaire total score
ProfComplex: occupational cognitive complexity score (e.g., 

0–3)
PhysAct: premorbid physical activity level (e.g., 0–4)
Severity: COVID-19 severity indicator (0 = outpatient; 1 = 

hospitalized)
CRPPeak: peak CRP during acute phase (mg/L)
Age: years
Z(.): standardized (z-scored) variable; : error term.
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The final model explained 52.1% of the variance in MoCA 
scores (Adjusted R² = 0.521; p < 0.001). Independent predictors 
of lower MoCA performance were:
·	 COVID-19 severity (β = –0.39; p < 0.001)
·	 Peak CRP during the acute phase (β = –0.31; p < 0.001)
·	 Lower CRQ total score (β = 0.28; p < 0.001)
·	 Lower occupational cognitive complexity (β = 0.24; p = 

0.002)
·	 Older age (β = –0.22; p = 0.003)

Premorbid physical activity showed an independent protective 
effect (β = 0.18; p = 0.01). Premorbid intelligence (TOPF) did 
not independently predict MoCA outcomes after adjustment.

These results indicate that cognitive reserve acts as a moderating 
factor buffering post-COVID cognitive vulnerability, rather than 
as an outcome determined by current cognitive performance.

In the logistic regression analysis, the risk of developing 
clinically significant diminished utilization of cognitive reserve 
(CRQ < 7 points) was associated with hospitalization (OR = 
2.84; 95% CI 1.71–4.71; p < 0.001), elevated CRP levels during 
the acute phase (OR = 1.19 per each +5 mg/L increase; p = 
0.002), and a low level of premorbid cognitive activity (OR = 
0.73; 95% CI 0.62–0.87; p < 0.001).

Graphical analysis demonstrated a consistent between-group 
difference: post-COVID patients exhibited clearly lower mean 
cognitive reserve values at all time points, while hospitalized 
patients retained the most unfavorable outcomes with minimal 
recovery trends (Figures 1 and 2).

The distribution of MoCA and TMT-B values in box plots 
confirmed a shift toward poorer performance in post-COVID 
patients, whereas CRQ–TMT-B scatter plots demonstrated a 
typical negative correlation, which was markedly stronger in 
patients who had been hospitalized during COVID-19, i.e., 
those with a more severe disease course.

The diagram shows a positive association between MoCA 
scores and CRQ values in patients who recovered from 
COVID-19 and in control subjects. Each point represents an 
individual participant’s result; varying point density reflects 

sample variability. The slope of the regression line indicates a 
statistically significant direct relationship (β ≈ 0.27; p < 0.001), 
meaning that higher global cognitive performance measured 
by MoCA correlates with a higher level of cognitive reserve. 
Vertical variability around the line suggests that CRQ is also 
influenced by other factors, including severity of the infection 
and premorbid characteristics. The overall trend demonstrates 
that increasing MoCA scores are accompanied by a proportional 
rise in CRQ, confirming a functional relationship between 
current cognitive status and the structural components of 
cognitive reserve.
Discussion.

The obtained results confirm that cognitive reserve is a 
sensitive marker of the neuropsychological consequences of 
COVID-19, and that diminished utilization of cognitive reserve 
is significantly correlated with disease severity. The lowest 
CRQ, MoCA, and executive function values were observed 
in patients who required hospitalization during the acute 
phase. This is consistent with international studies showing 
that severe forms of COVID-19 are associated with more 
persistent cognitive impairments related to hypoxia, systemic 
inflammation, microvascular dysfunction, and metabolic stress 
of neuronal networks.

Importantly, premorbid cognitive activity, occupational 
complexity, and physical activity emerged as significant 
modifiers of post-COVID cognitive status [4,5]. In our sample, 
these parameters largely determined individual differences 
in CRQ, as confirmed by both correlation analysis and linear 
regression (Adjusted R² = 0.478). Thus, cognitive reserve not 
only reflects anamnestic and social factors but also serves as a 
buffer mitigating the effects of neuroinflammatory injury. The 
fact that TOPF scores did not differ significantly between groups 
further emphasizes that the observed changes are consequences 
of COVID-19 rather than premorbid cognitive differences.

Data from the MoCA, TMT-A/B, and semantic fluency tests 
indicate a predominant impact of COVID-19 on information 

Figure 1. 1 CRQ in the clinical groups.
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processing speed, executive functions, and attention—domains 
closely linked to the integrity of fronto-subcortical networks, 
which are particularly vulnerable to hypoxia and microvascular 
damage. This is in line with contemporary neuroimaging studies 
demonstrating cortical thinning and white matter alterations in 
post-COVID patients.

Patients who recovered from COVID-19 exhibit persistent 
cognitive impairment predominantly affecting executive 
functions, attention, and processing speed, particularly 
following severe disease requiring hospitalization.

Despite comparable premorbid intelligence and educational 
attainment, post-COVID patients demonstrate lower CRQ 
scores driven primarily by reductions in cognitively active 
lifestyle and occupational engagement. These findings indicate 
preserved premorbid cognitive reserve with impaired post-
infectious utilization, rather than structural decline of reserve 
capacity.

Cognitive reserve functions as a moderator of post-COVID 
cognitive outcomes, buffering against cognitive decline but 
requiring active engagement to remain effective. Assessment 
of reserve utilization may facilitate early risk stratification and 
guide neurorehabilitation strategies focused on reactivation of 
reserve mechanisms rather than restoration of reserve itself.
Conclusion.

1. Patients who recovered from COVID-19 demonstrate 
significantly lower total CRQ scores compared with control 
subjects (7.82 ± 0.12 vs 9.41 ± 0.15; p < 0.001), with the 
lowest values observed among individuals who required 
hospitalization during the acute phase. However, preserved 
educational attainment and comparable premorbid intelligence 
indicate that these differences reflect state-dependent reductions 
in cognitive reserve utilization and engagement, rather than loss 
of premorbidly accumulated reserve capacity.

2. Post-COVID cognitive impairment is characterized by 
predominant involvement of executive functions, attention, and 

information processing speed, as evidenced by significantly 
lower MoCA scores and impaired performance on Trial Making 
Tests A and B. These deficits are most pronounced in patients 
with severe disease and occur despite preserved premorbid 
cognitive capacity.

3. In multivariate models with global cognitive performance 
as the outcome, cognitive reserve indicators function as 
independent protective moderators. Higher CRQ scores, greater 
occupational cognitive complexity, and higher premorbid 
physical activity levels are associated with better preserved 
MoCA performance at one year, whereas disease severity, 
systemic inflammatory burden, and older age are associated 
with poorer cognitive outcomes. The final model explains a 
substantial proportion of variance in post-COVID cognitive 
performance (Adjusted R² = 0.521).

4. Hospitalization and elevated inflammatory markers during 
the acute phase are associated with a higher likelihood of reduced 
cognitive reserve utilization in the post-COVID period. These 
associations are interpreted as reflecting impaired engagement 
of reserve mechanisms—likely mediated by fatigue, apathy, and 
reduced cognitive activity—rather than accelerated depletion of 
cognitive reserve itself.

5. Overall, cognitive reserve should be conceptualized as a 
premorbid, relatively stable moderator of post-COVID cognitive 
vulnerability, while CRQ scores in the post-infectious period 
primarily index the extent to which reserve mechanisms are 
effectively utilized. Assessment of cognitive reserve utilization 
may support early risk stratification and inform personalized 
neurorehabilitation strategies aimed at reactivating reserve 
mechanisms rather than restoring reserve capacity.
Conflict of Interest.

The authors declare no conflicts of interest related to the 
conduct, authorship, or publication of this study.

Figure 2. Linear regression between cognitive reserve (CRQ) and global cognitive function (MoCA).
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კოგნიტიური რეზერვი პაციენტებში კორონავირუსული 
ინფექციის შემდეგფონი.

ფონი: მიუხედავად მზარდი მტკიცებულებებისა 
COVID-19-ის შემდეგ მდგრადი კოგნიტიური 
დისფუნქციის არსებობის შესახებ, კოგნიტიური 
რეზერვის როლი როგორც პოსტინფექციური 
ნეიროკოგნიტიური შედეგების მოდიფიცირებელი 
ფაქტორი კვლავ არასაკმარისად არის შესწავლილი, 
განსაკუთრებით დაავადების სიმძიმისა და 

პრემორბიდული ცხოვრებისეული მახასიათებლების 
კონტექსტში.

მიზანი: SARS-CoV-2 ინფექციის შემდეგ პაციენტებში 
კოგნიტიური რეზერვის თავისებურებების ანალიზი 
და მისი გავლენის შეფასება პოსტ-COVID კოგნიტიური 
დარღვევების სტრუქტურასა და სიმძიმეზე.

მასალა და მეთოდები: კვლევაში ჩართული იყო 
247 პაციენტი 31–67 წლის ასაკში, რომლებმაც 
გადაიტანეს COVID-19 (93 ჰოსპიტალიზებული და 
154 ამბულატორიულად ნამკურნალები), აგრეთვე 50 
ასაკით შესაბამისი საკონტროლო პირი COVID-19-ის 
ანამნეზის გარეშე. კოგნიტიური რეზერვი და მასთან 
დაკავშირებული ფაქტორები შეფასდა Cognitive Reserve 
Questionnaire (CRQ), Test of Premorbid Functioning (TOPF), 
Montreal Cognitive Assessment (MoCA), Trail Making Test 
A/B, Digit Span Backward და სემანტიკური ვერბალური 
ფლუენტობის ტესტის გამოყენებით. დაფიქსირდა 
პრემორბიდული ცხოვრებისეული მახასიათებლები, 
პროფესიული კოგნიტიური სირთულე, ფიზიკური 
აქტივობა, დაავადების სიმძიმე, სხეულის მასის ინდექსი 
და ანთებითი მარკერები (C-რეაქტიული ცილის პიკური 
დონე). მრავალფაქტორული ლინეარული რეგრესიული 
მოდელები აგებულ იქნა გლობალური კოგნიტიური 
ფუნქციის (MoCA ქულა 12 თვეზე) დამოკიდებულ 
ცვლადად გამოყენებით.

შედეგები: პოსტ-COVID პაციენტებში გამოვლინდა 
CRQ-ის ჯამური ქულების მნიშვნელოვნად დაბალი 
მაჩვენებლები საკონტროლო ჯგუფთან შედარებით 
(7.82 ± 0.12 წინააღმდეგ 9.41 ± 0.15; p < 0.001), ყველაზე 
დაბალი მნიშვნელობებით ჰოსპიტალიზებულ 
პაციენტებში. განათლების დონე და პრემორბიდული 
ინტელექტი (TOPF) ჯგუფებს შორის მნიშვნელოვნად 
არ განსხვავდებოდა, რაც მიუთითებს პრემორბიდული 
კოგნიტიური შესაძლებლობების შენარჩუნებაზე. CRQ-
ის შემცირებული ქულები ძირითადად განპირობებული 
იყო პროფესიული კოგნიტიური სირთულის 
შემცირებითა და კოგნიტიურად აქტიური ცხოვრების 
სტილის დაქვეითებით, რაც მიუთითებს კოგნიტიური 
რეზერვის გამოყენების დარღვევაზე და არა მისი 
მოცულობის შემცირებაზე. MoCA-ის ქულები პოსტ-
COVID პაციენტებში მნიშვნელოვნად დაბალი იყო (25.4 
± 0.19 წინააღმდეგ 27.8 ± 0.22; p < 0.001), აღმასრულებელი 
ფუნქციების, ყურადღებისა და ინფორმაციის 
დამუშავების სიჩქარის დომინანტური დარღვევით. 
მრავალფაქტორულ ანალიზში უკეთესი კოგნიტიური 
შედეგები დამოუკიდებლად იყო ასოცირებული უფრო 
მაღალ CRQ ქულებთან, უფრო მაღალი პროფესიული 
კოგნიტიური სირთულითა და პრემორბიდული 
ფიზიკური აქტივობის მაღალი დონით, მაშინ როდესაც 
დაავადების სიმძიმე, ანთებითი მარკერების მატება 
და უფროსი ასაკი ასოცირებული იყო MoCA-ის უარეს 
მაჩვენებლებთან (Adjusted R² = 0.521; p < 0.001).

დასკვნა: პოსტ-COVID კოგნიტიური დარღვევები 
ვითარდება პრემორბიდული კოგნიტიური რეზერვის 
შენარჩუნების ფონზე და ხასიათდება რეზერვის 
მექანიზმების გამოყენებისა და ჩართულობის 
შემცირებით, განსაკუთრებით დაავადების მძიმე 
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მიმდინარეობის შემდეგ.
საკვანძო სიტყვები: კოგნიტიური რეზერვი, 

COVID-19, პოსტ-COVID სინდრომი, კოგნიტიური 
დარღვევები, ცერებროვასკულარული დაავადება, 
ნეირორეაბილიტაცია.

Когнитивный резерв у пациентов после 
коронавирусной инфекции

Введение: Несмотря на растущее количество доказательств 
наличия стойкой когнитивной дисфункции после COVID-19, 
роль когнитивного резерва как модифицирующего фактора 
постинфекционных нейрокогнитивных исходов остается 
недостаточно изученной, особенно в контексте тяжести 
заболевания и преморбидных характеристик образа жизни.

Цель: Проанализировать особенности когнитивного 
резерва у пациентов после инфекции SARS-CoV-2 и 
оценить его влияние на структуру и выраженность пост-
COVID когнитивных нарушений.

Материалы и методы: В исследование были включены 
247 пациентов в возрасте 31–67 лет, перенесших COVID-19 
(93 госпитализированных и 154 лечившихся амбулаторно), 
а также 50 лиц контрольной группы, сопоставимых по 
возрасту, без анамнеза COVID-19. Когнитивный резерв и 
связанные с ним факторы оценивались с использованием 
Cognitive Reserve Questionnaire (CRQ), Test of Premorbid 
Functioning (TOPF), Montreal Cognitive Assessment 
(MoCA), Trail Making Test A/B, Digit Span Backward 
и теста семантической вербальной флюентности. 
Регистрировались преморбидные характеристики образа 
жизни, профессиональная когнитивная сложность, 
уровень физической активности, тяжесть заболевания, 
индекс массы тела и воспалительные маркеры (пиковый 
уровень C-реактивного белка). Многофакторные линейные 
регрессионные модели строились с использованием 

глобальной когнитивной функции (оценка MoCA через 12 
месяцев) в качестве зависимой переменной.

Результаты: У пациентов после COVID-19 выявлены 
достоверно более низкие суммарные показатели CRQ по 
сравнению с контрольной группой (7,82 ± 0,12 против 9,41 ± 
0,15; p < 0,001), при этом наименьшие значения отмечались 
у госпитализированных пациентов. Уровень образования 
и преморбидный интеллект (TOPF) между группами 
статистически значимо не различались, что свидетельствует 
о сохранности преморбидных когнитивных возможностей. 
Снижение показателей CRQ было преимущественно 
обусловлено уменьшением профессиональной 
когнитивной сложности и снижением когнитивно 
активного образа жизни, что указывает на нарушение 
использования когнитивного резерва, а не на уменьшение 
его объема. Оценки MoCA у пациентов после COVID-19 
были достоверно ниже (25,4 ± 0,19 против 27,8 ± 0,22; p 
< 0,001) с доминирующим нарушением исполнительных 
функций, внимания и скорости переработки информации. 
В многофакторном анализе более благоприятные 
когнитивные исходы независимо ассоциировались с более 
высокими значениями CRQ, большей профессиональной 
когнитивной сложностью и более высоким уровнем 
преморбидной физической активности, тогда как тяжесть 
заболевания, повышение воспалительных маркеров и более 
старший возраст ассоциировались с худшими показателями 
MoCA (Adjusted R² = 0,521; p < 0,001).

Заключение: Пост-COVID когнитивные нарушения 
развиваются на фоне сохраненного преморбидного 
когнитивного резерва и характеризуются снижением 
использования и вовлеченности резервных механизмов, 
особенно после тяжелого течения заболевания. Ключевые 
слова: когнитивный резерв, COVID-19, пост-COVID 
синдром; когнитивные нарушения, цереброваскулярное 
заболевание, нейрореабилитация.
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