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Abstract

Introduction. Long-term consequences associated with COVID-19 have a significant impact on people’s
health. The most common symptoms observed in the post-COVID period include disorders of the nervous
system (21.7 %). However, data on the mental structure of the consequences induced by SARS-CoV-2 is still
lacking. The purpose of this study was therefore to assess the structure and nature of health complaints
as well as neuropsychological and pathopsychological disorders in people in the post-COVID period.
Materials and Methods. This article presents the results of an extensive survey involving 1,200 respondents,
which aimed to identify the main general somatic, mental and neurological consequences that developed
from four weeks to twelve months after COVID-19 infection. Another part of the described results comes
from an experimental psychological examination of 47 respondents randomly selected from the main study
group (n = 1,200), which included an assessment of the overall state of cognitive functions, memory, attention,
gnosis, praxis and the severity of psychopathological symptoms.

Results. A total of seven subphenotypes of disorders were identified in the post-COVID period, among them
anxiety and related phenomena (1), neuromuscular disorders associated with pain syndrome (2), disorders
of respiratory, cardiovascular and autonomic systems (3), asthenic phenomena (4), disorders of cognitive
functions (5), depressive phenomena (6) and disorders of sensory organs (7). The experimental psychological
examination revealed the following mental disorders: a decline in logical and mechanical long-term memory,
a decrease in mental stability, difficulties in spatial gnostic and praxic orientations, the severity of anxious
and depressive tendencies and a proclivity for obsessive phenomena.

Conclusions. Rehabilitation of persons with a history of COVID-19 infection requires a comprehensive
neuropsychological correction program rooted in a multidisciplinary approach. The identified subphenotypes
and mental disorders of the post-COVID period can be used as corrective targets in rehabilitation.

Keywords: new coronavirus infection (NCI), cognitive impairment, COVID-19, post-COVID syndrome,
central nervous system damage, mental disorders
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AHHOmMayus

Bgedenue. OtTcpoueHHbie TocaeACTBYsI, acconuupoBatHbie ¢ COVID-19, oka3bIBalOT 3HAYMMOE BAMSIHIIE
Ha COCTOSIHME 3AOPOBbs HaceAeHUA. AVAVPYIOIINe MTO3ULUN CPEAU CUMIITOMOB ITOCTKOBMAHOTO ITIEpHOAQ
3aHMMAIOT HAPYLIEHVSI CO CTOPOHBI HepBHOIL cucteMbl (21,7 %). TTpy 5TOM AQHHBIX O IICUXUYECKOIT CTPYKTYpe
nocAepacTBuUi SARS-CoV-2 Ha CeropHsIIIHUI A€Hb HEAOCTATOYHO. B CBsI3U C 9TUM 11eAbIO0 MICCAEAOBAHMS
ObIAa OLi€HKa CTPYKTYPBI M XapaKTepa KaAo0 Ha COCTOSIHME 3A0POBbs, 2 TAK)Ke HENPOMCUXOAOTMYECKIX
Y TTAaTOTICXOAOTMYECKMX HAPYIIEHUI y AIOAE B TIOCTKOBUAHBIN IIEPUOA.

Mamepuarve u memoob:. B cTarbe IPUBOASTCS pe3yAbTaTh paCLIVPEHHOro aHKeTpoBaHus 1200 pecriOHAEHTOB,
KOTOpO€ OBIAO HAIIPABAEHHO Ha BbISIBACHVE OCHOBHBIX 001eCOMATUIECKUX, TICUXNYECKIX 1 HEBPOAOTMIECKUX
TTOCAEACTBUIA, pa3BMBIINXCA B IEpUOA OT 4 HepeAb A0 12 Mecs1ieB nocae iepeHecenHoro COVID-19. Apyras
4aCTb OMMCHIBAEMBIX PE3YABTATOB OTHOCUTCS K HKCIIEPUMEHTAABHO-IICUXOAOTMYECKOMY 00CAEAOBAHUIO
47 peCIIOHAEHTOB, CAYYailHBIM 00pa3oM OTOOPaHHBIX M3 OCHOBHOI IPYIMIbI MccAepAOBaHus (n = 1200),
BKAIOYABIIEMY OLIEHKY OOII[eTr0 COCTOSIHMS KOTHUTMBHBIX GYHKLIMI, MaMsITY, BHYMaHMsI, THO3MCA, MPaKCUCa,
a TaKoKe BBIPQXKEHHOCTH IICUXONATOAOTMYECKO CUMITOMATHKIL.

Pesyrvmampt uccredosarus. C NOBBILIEHVEM BO3PACTa YBEAUYMBAAACDH TSDKECTb MPOTEKaHMS KaK OCTPOI
¢a3sbl, TaK ¥ OTCPOUYEHHBIX ITOCAEACTBUIL IT€PEHECEHHOI HOBOI KOPOHABUPYCHOM MH}eKLMN. BbIAO BBIIBAEHO
ceMb CyO(EHOTUIIOB HAPYLIEHN B TOCTKOBUAHOM IIEPMOAE, BKAIOUAOIIMX B Ce0sI TPEBOXKHbIE U COMPSIKEHHBIE
oAO0OHbIe siBAeHUs (1), HEpBHO-MbIIlIeYHble HAPYLIEHMs, CONPsDKEHHbIE C O0OAEBBIM CMHAPOMOM (2),
HapyIIEeHMsI AbIXaTeABbHOIL, CEPAEYHO-COCYAUCTO M BET€TaTUBHOM CUCTeM (3), acTeHuueckue siBAeHus (4),
HapYLIEHVsI CO CTOPOHBI KOTHUTUBHBIX GyHKLMII (5), AeTpeccuBHble siBAeHMs (6), HAPYIIEHMSI CO CTOPOHBI
opraHoB 4yBCTB (7). B pamMkax sKcCliepMMeHTaAbHO-IICUXOAOTMIECKOTO 06CAEAOBAHMS OBIAM BBISIBAE€HBI
CAeAyIollMe ICUX1YeCKYe HapYIIeHUsI: CHIKeHIe AOTMYEeCKO I MeXaHUUeCKO AOATOBPEMEHHOI MaMSITH,
CHIDKEHVE NICUXNYECKOV YCTOMUYMBOCTH, TPYAHOCTY IPOCTPAHCTBEHHBIX THOCTMYECKUX Y MPAKCUUECKUX
OPMEHTUPOBOK, BBIPAXKEHHOCTb TPEBOKHBIX U AEIPECCUBHBIX TEHAEHLIMI, CKAOHHOCTD K HaBsI34MBBIM
SIBA€HVISIM U BBIPQKEHHOMY AMCKOMGOPTY OT HAAUYHBIX COMAaTUYECKMUX CUMIITOMOB.

3akatoyenue. Peabuanrtanusa aui nocae nepereceHHoro COVID-19 TpeOyeT npoBeAeHNsI KOMIAEKCHO
MIPOrpaMMBbI HEMPOIICUXOAOTMUECKOV KOPPEKLMY B PAMKaX MYABTUAUCLIMIIAVHAPHOT O ITIOAXOAQ. BBIABA€HHBIE
cyOdeHOTUITBI TPOSIBAEHNI TOCTKOBUAHOTO IIEPUOAR, & TAK)KE HEMPOIICUXOAOTMYECKIE 1 IIATOTICKXOAOTMYeCKIIe
HapyIIeHNsI MOT'YT OBITh MCIIOAB30BAHbI B KaUeCTBE KOPPEKLMOHHBIX MULIEHEN IIPU ee pa3paboTKe.

Karouesnre crosa: HoBasi KoponaBupycHas undexuyus (HKV), koruutueubie Hapymenus, COVID-19,
MMOCTKOBUAHBIIT CUHAPOM, IOpaskeHue LeHTpaAbHOM HepBHOIT cucTembl (LIHC), mcuxuyeckue paccTpoicTBa
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Introduction

To this day, the SARS-CoV-2 (COVID-19) pan-
demic continues to produce a significant impact
on public health through its long-term effects,
collectively termed ‘post-COVID syndrome’ (PCS).
Research carried out in Russia as well as in other
countries indicates that this condition encom-
passes a broad array of somatic, neurological and
mental impairments, represented by polymorphic
and diffuse disorders affecting various body systems
(Belyakov et al. 2023; Bogolepova et al. 2021; Petro-
va et al. 2022; Zhang et al. 2023).

The imperative of clinical and psychological
research into post-COVID state is due not merely
to a paucity of data on its psychological profile, but
also to a high prevalence of neurological disorders
(21.7%) and their protracted nature (10 to 12 months)
after the initial infection (Yarmukhamedova, Uza-
kova 2023; Orru et al. 2021).

A notable trend has emerged with a shift
towards a multidisciplinary and personali-
zed approach to post-COVID rehabilitation.
Pioneering protocols have been produced
to guide interdisciplinary teams comprising
physicians, clinical psychologists and occupa-
tional and physical therapists among others
(Kupferschmitt et al. 2022). Experimental neu-
ropsychological rehabilitation programs have
also been launched (Harenwall et al. 2021) and
clinical outcomes published for individuals with
post-COVID syndrome, which underscore the
high efficacy of professional teams operating
within a biopsychosocial model (Maltseva,
Shmonin 2023).

Extensive research (Gutova et al. 2021; Evstifee-
va et al. 2022; Polidanov et al. 2022; Usov, Yushkov
2021; Filippchenkova et al. 2022) has identified
a range of psychological sequelae associated with
COVID-19 infection. These include marked anxiety
and depressive symptoms, a significantly diminished
quality of life, asthenic conditions, impaired atten-
tion and memory functions, dissatisfaction with
personal health status among respondents and
a demonstrated correlation between the severity
of post-COVID outcomes and an individual’s stress
resilience, coping strategies and degree of alexithymia.
Despite these findings, there is limited data on the
neuropsychological and pathopsychological impair-
ments that characterize the full spectrum of long-
term sequelae. Consequently, the precise delineation
of targets and the content of clinical-psychological
rehabilitation programs continue to present a chal-
lenge for practitioners.

The present study therefore aims to assess the
structure and nature of health complaints, alongside
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neuropsychological and pathopsychological impair-
ments in a post-COVID cohort.

Materials and Methods

Data collection and participant examination
took place at the clinical facilities of the Saint Pe-
tersburg Pasteur Institute of the Federal Service for
the Oversight of Consumer Protection and Welfare
of the Russian Federation and Pavlov University
of the Ministry of Healthcare of the Russian Fede-
ration. The work was supported by a grant from
the Russian Science Foundation (No. 23-45-10017)
as part of Russian-Belarusian cooperation.

This paper seeks to provide a more detailed
description and interpretation of results obtained
during the initial phase of the comprehensive study
funded by the aforementioned grant and con-
ducted throughout 2023 (Belyakov et al. 2023).
It also aims to integrate a clinical-psychological
component into the analysis and explanation of the
complaints, difficulties and impairments associated
with the post-COVID condition.

The study was approved for conduct by the Ethics
Committee of the Saint Petersburg Pasteur Institute
(Approval No. 84 dated 16 February 2023). The
participants with a history of COVID-19 infection
provided voluntary informed consent for participa-
tion and the processing of their personal data
prior to enrolment.

Inclusion criteria were defined as:

1) age from 18 to 60;

2) aconfirmed history of COVID-19 infection,
verified by a positive polymerase chain
reaction (PCR) test for SARS-CoV-2.

The study employed a two-phase design: phase 1
consisted of a systematic regional clinical-epide-
miological investigation into the consequences
of COVID-19 infection; phase 2 involved an ex-
perimental psychological assessment of the patients.

As part of the first phase, a specialized question-
naire was developed to retrospectively obtain the
following data: basic demographic details, informa-
tion regarding the participant’s COVID-19 infection
history and vaccination status, physical and mental
well-being before and after the illness and ongoing
symptoms that impacted daily functioning at the
time of the survey. The questionnaire included self-
assessment based on 38 symptoms (anxiety related
to health, work or the loved ones, dyspnea, dizzi-
ness, hair loss, etc.). Participants were supposed to
rate the severity of each symptom on a scale includ-
ing ‘not bothersome; ‘mild; ‘moderate’ and ‘ex-
tremely severe. Phase 1 collected data from 1,200 res-
pondents who had a history of COVID-19 infection
within six preceding months.
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Phase 2 involved experimental psychological
assessment of a random sample of 47 patients drawn
from the main cohort (n = 1,200). All selected pa-
tients had contracted COVID-19 within the previ-
ous six months. A clinical-psychological interview
was conducted to document baseline complaints,
chronic medical conditions and other factors. The
assessment focused on the following key domains:

1) short- and long-term mechanical memory;

2) short- and long-term logical memory;

3) psychomotor speed, along with attention

stability and efficiency;

4) dynamic, kinesthetic and spatial praxis;

5) visual-object and visual-spatial gnosis, audi-

tory gnosis and body schema orientation;

6) screening for the severity of anxiety and

depressive tendencies, psychopathological
symptomatology and the degree of cogni-
tive impairment.

The neuropsychological and pathopsychological
assessment of individuals with post-COVID syn-
drome employed the following methods: Luria’s
10 Words Test; Schulte Tables; the Logical Memo-
ry subtest from the Wechsler Memory Scale; spe-
cific neuropsychological probes to evaluate praxis
(e.g. the Fist-Edge-Palm task, Finger Position Prax-
is Test, Head’s Test); tests for gnostic functions, such
as Incomplete Pictures Test, Clock Reading Test,
auditory tests and body schema orientation tests;
The Hospital Anxiety and Depression Scale (HADS);
The Montreal Cognitive Assessment (MoCA); and
The Symptom Checklist-90-Revised (SCL-90-R).

Statistical data analysis was performed using
MS Excel 2010 and STATISTICA 10 software. The
statistical approach included: distribution normality
testing using the Shapiro-Wilk test; Spearman rank
correlation; factor analysis conducted via Principal
Component Analysis (PCA) and Varimax rotation
with Kaiser normalization. Descriptive statis-
tics methods were also applied in data analysis.
A p-value of less than 0.05 (5% error probability) was
used for statistical significance.

Results

The study cohort consisted of 1,200 respondents
with confirmed COVID-19 infections occurring
between 2019 and 2023. Participants had a mean
age of 40 = 11.9 years, with a gender distribution
of 71.1% females and 28.9% males. The majority
(72.3%) belonged to the working-age population.
Most respondents (76.6%) had experienced an acute
COVID-19 infection of moderate severity. The
average number of confirmed COVID-19 episodes
was 1.35 + 0.6 cases. Vaccination was reported
in 743 patients (61.9%).

112

A correlation analysis examining the relationship
between respondent age and health characteristics
before and after COVID-19 infection (n = 1,200)
further revealed that older age showed positive
correlations with acute-phase COVID-19 symptoms,
including measured oxygen saturation reduced
to 95-94% (p<0.0001), measured oxygen saturation
reduced to 93% or lower (p < 0.0001) and impaired
consciousness (p < 0.05). Notably, symptoms inclu-
ding fever above 38°C, exertional dyspnea and low
blood pressure below 90/60 mm Hg demonstrated
no significant age correlation, suggesting non-
specificity of these symptoms across various age
groups (Fig. 1).

Advanced age was associated with more severe
disease manifestations, including increased hos-
pitalization cases (p < 0.0001), higher intensive
care unit admission rates (p < 0.05), greater need
for oxygen support (p < 0.0001) and elevated
pneumonia incidence during acute infection
(p < 0.0001).

Data on stress levels during acute infection
revealed significantly higher levels among older
respondents, with particularly pronounced stress
intensity reported in the year preceding COVID-19
infection (p < 0.0001). Overall, general somatic,
neurological and mental complaint severity demon-
strated positive correlation with increasing age.

Factor analysis (Table 1) identified seven prin-
cipal factors representing the most closely related
health complaints in the post-COVID period. The
list of 38 complaints used in the survey was deve-
loped through a multidisciplinary team’s discussions
focusing on general metabolic symptoms that could
subsequently facilitate the identification of spe-
cific groups of COVID-19 sequelae.

The experimental psychological study involved
47 respondents, comprising 40 women (85.1%) and
7 men (14.9%) with a mean age of 37.2 + 13.9 years.
The majority (72.2%) were actively employed, while
the remaining participants included students (13.9%),
retirees (2.8%) and unemployed individuals (11.1%).
A significant proportion of participants reported
experiencing varying degrees of stress during the
acute phase of COVID-19: mild (33.4%), moderate
(25%) and severe (22.2%), with only 19.4% reporting
no such stress.

Participants mentioned the following premorbid
psychoneurological difficulties prior to the COVID-19
infection:

1) one-third indicated pre-existing sleep dis-

turbances;

2) half of the respondents reported experien-
cing periods of low mood lasting more than
two weeks, along with memory and atten-
tion deficits before the infection;
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Shortness of breath
during physical
activity

Body temperature
above 38°C

Reduced oxygen
saturation level of 95—
94% (when measured)

Disturbance of
consciousness

Blood pressure below
90/60 millimeter of
mercury

Reduced oxygen saturation
level of 93% or below
(when measured)

p<0.001
p<0.01
p<0.05

Fig. 1. Correlation galaxy of relationships between age and symptoms in the acute phase of COVID-19, n = 1,200

IToBEIIICHIIE
TeMIlepaTyphl Tela
BeIIIe 38°C

Opp1iiika mpi
(h13ugecKnx
Harpy3Kax

Bo3pacr

CHIDKeHHe caTypalin
KpOBH (IIpH ee
H3MepeHHH) 10 95-94%

Hapymenne
CO3HAHHA

CHILXeHIe
apTepHaIsHOIO
maBieHna MmeHee 90/60
MM. PT. CT.

CHIDKeHIIe caTypalni
KpOBI (IIpH ee I3MepeHHH)
10 93 % 1 MeHee

- p<0,001
- p<0,01
- p=0,05

i

Puc. 1. KoppeasiuoHHasi aesipa B3auMOCBsI3€ell Bo3pacTa M cuMnToMoB octpoit ¢paser COVID-19, n = 1200
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Table 1. Results of the factor analysis of complaints about respondents’ health
in the post-COVID period, n = 1,200

Factors Health complaints Fa((:)t:zl:)r :l:ng Dispersion load

Obsessive thoughts / movements / fears 0.66
Health anxiety 0.66
Work anxiety 0.65

Factor 1 Panic attacks 0.59 4.13
Anxiety for the loved ones 0.56
Nightmares 0.51
Insomnia 0.42
Burning sensation in the limbs 0.69
Feeling of numbness in the limbs 0.62
Gait disorders 0.61
Common muscle pain 0.60

Factor 2 3.97
Urinary disorders 0.59
Decrease in material income due to the illness 0.48
Severe pain in the spine 0.45
Pain in different parts of the abdomen 0.35
Chest pain 0.74
Feeling of heaviness in the chest 0.74

Factor 3 Dyspnea 072 3.88
Irregularities in the heartbeat 0.64
Fluctuations in blood pressure 0.51
Dizziness 0.46
Fast fatiguability 0.66
Weakness, powerlessness 0.62
General malaise 0.57

Factor 4 Low activity 0.56 3.60
Excessive muscle fatigue 0.52
Daytime sleepiness 0.51
Headache 0.43
Concentration problems 0.77

Factor 5 Lethargy, slow thinking 0.76 2.84
Bad memory 0.75
Reluctance to take care of one’s appearance 0.60
Hair loss 0.58

Factor 6 Decreased / increased appetite 0.57 2.61
Inability to cope with household stress 0.48
Bad mood 0.46

Factor 7 Absence / change / distortion of odors 0.83 1.97
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Taba. 1. PeayabraThl pakTOPHOIO aHAAM3a )KaA00 Ha 3A0POBbE PECIIOHAEHTOB

B IIOCTKOBMAHOM Ileproae, n = 1200

DaKTOpHI ’Karo6b1 Ha 3A0pOBbe @ur:f:;;;:gysxa A"C::rl;c;::;ﬂaﬂ

HaBs3umBble MbICAY / ABYIKEHMSI / CTpaxu 0,66
TpeBora 3a 3A0poBbe 0,66
Tpesora 3a pabory 0,65

®axrop 1 ITanuyeckue aTaku 0,59 4,13
TpeBora 3a 6AM3KUX 0,56
Hounble xommapsl 0,51
becconnuia 0,42
OmyiieHne >KKeHNsI B KOHEYHOCTSIX 0,69
OulyneHre oHeMeHMsI KOHeYHOCTel 0,62
Hapyenns noxopxu 0,61
PacripocTpaHeHHbIe MbILIEYHbIE 60AK 0,60

®axkTop 2 3,97
Hapymenns mouencnyckanms 0,59
CHIMKeHMe MaTePUaAbHOIO AOCTATKa 13-3a 00AE3HU 0,48
BripaskeHHble 60AY B IIO3BOHOYHMKE 0,45
bBoAu B pasHbIX 0TAEAQX XKMBOTA 0,35
boau B rpyaHOIT KAETKE 0,74
YyBCTBO TSKECTU B TPYAHOM KAETKe 0,74
OApIIIKa 0,72

®axrop 3 3,88
ITepebou B pabore cepalia 0,64
KoAebaHnst apTepruaAbHOTO AQBAEHUS 0,51
ToAoBOKpY>XeHUs 0,46
bricTpas yromMasieMoCTb 0,66
Caabocrs, beccnane 0,62
O611ee HeAOMOTraHue 0,57

®axkTop 4 Huskast akTuBHOCTDH 0,56 3,60
UpesmepHas MplllIegHasi yTOMASEMOCTb 0,52
COHAMBOCTb AHEM 0,51
ToAoBHBIE OOAU 0,43
HapyieHus KoHLleHTpaly BHUMaHUA 0,77

®axTop 5 3aTOPMOXKeHHOCTh, 3aMEAACHHOCTb MBILIAEHMS 0,76 2,84
ITaoxas maMsTh 0,75
HexeaaHne cAeAUTDb 32 CBOMM BHEIIHUM BUAOM 0,60
BrimapeHre BoAoC 0,58

®akTop 6 CHinkeHMe / ycMAeHMe anmneTuTa 0,57 2,61
HecrrocobHOCTB CIipaBASITBCS ¢ GBITOBON HArPy3KOi 0,48
ITaoxoe HacTpoeHue 0,46

®axrop 7 OTcyTcTBUe / MU3MeHeHNe / ICKa)KeHNe 3aI1aXx0oB 0,83 1,97
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3) all the examined individuals reported ob-
sessive phenomena (thoughts, movements
or fears) that interfered with their daily
functioning before the infection.

Evaluation of mnestic functions revealed that
the most significant challenges in the post-COVID
period were associated with long-term mechanical
(impaired in 31.9% of participants) and logical
memory. Assessment of the latter showed notable
weakness in forming associations when memorizing
logically cohesive material: immediately after pre-
sentation, participants recalled only 9.6 + 3.2 out
of 24 possible information units (short-term logical
memory), declining to 7.7 + 3.9 after a delay (long-
term logical memory).

One-third of respondents also demonstrated
insufficient memorization capacity, manifested
as difficulties retaining the learned material. Short-
term mechanical memory remained within standard
ranges (5.9 + 1.6).

The memory function study identified reduced
mental stability in 41.3% participants, although
other metrics from the Schulte Tables test fell
within normal parameters: psychomotor speed
(35.7 £ 6.4) and work warming-up (0.98 + 0.14).

Active attention capacity was also within normal
limits (5.9 + 1.6). Notably, most respondents
(69.5%) exhibited a hypersthenic type of atten-
tion exhaustion, suggesting mild impairment
of this mental function, most likely accompanied
by asthenic manifestations, which were experi-
enced by 59.6% participants as reported during
interviews.

Gnostic assessment revealed significant dif-
ficulties observed in visual-spatial orientation
during the Clock Reading Test, with only 6.5%
participants completing the task error-free. Only
15.2% respondents fully succeeded in the visual-
object gnosis test. No significant auditory gnosis
impairments were detected, although 13% par-
ticipants made occasional errors in recognizing
object and musical sounds.

The results of the praxis assessment tests in the
post-COVID phase are summarized in Table 2.
It shows that the greatest challenges were observed
in spatial praxis, which governs spatially ori-
ented actions, hand movement coordination, etc.
No impairments in body schema orientation were
identified, with 97.8% respondents successfully
completing the relevant test.

Table 2. Results of tests assessing the state of various types of praxis in persons
in the post-COVID period, n = 47

Parameters i‘;:zfls&f:ll Single errors Multiple errors Sample failed
Dynamic praxis (right hand) 73.9% 17.4% 8.7% -
Dynamic praxis (left hand) 69.5% 19.6% 10.9% -
Spatial praxis 56.7% 32.6% 6.5% 22%
Finger praxis (right hand) 80.4% 19.6% - -
Finger praxis (left hand) 76.1% 21.7% 2.2% -

TabA. 2. Pe3yApTaThl BHIIIOAHEHNS IIPOO HA OLIEHKY COCTOSIHUS Pa3AMYHBIX BYAOB IIPAKCICA AUI]
B IIOCTKOBMAHOM IIepUOAe, N = 47

Mapamerpsr Ycnemuoe EavHuyHbIE MHO>KeCTBEHHbIE IIpo6Ga
P p BbIITIOAHEHUE OIINMOKM OIMOKM He BBIIIOAHEHA
A“Ha&g‘;ig’;“gyig)a“m 73,.9% 17,4% 8,7% -
AVHaMmyecKum mpakcuc 69,5% 19,6% 10,9% _
(aeBas pyka)
npOCTrll);:IfCTV][SCeHHbIM 56,7% 32,6% 6,5% 2,2%
“a?;ggig;‘ oray 80,4% 19,6% - -
]'IaA(bAueeBz(;Mpl;[,iz;(cmc 76,1% 21,7 % 2,2% -
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According to the MoCA assessment of the
general cognitive status, significant cognitive
impairments (scores below 26) were detected
in 15.4% respondents. The greatest difficulties
with task performance emerged in the Delayed
Recall subtest, which evaluates long-term me-
chanical memory (Table 3).

The Hospital Anxiety and Depression Scale
(HADS) revealed that half of the participants
exhibited signs of anxiety and depressive phe-
nomena at either subclinical or clinical levels
(Fig. 2).

Evaluation of psychopathological symptom
severity in the post-COVID period using the
Symptom Checklist SLR-90 revealed significant
elevations on specific scales, particularly Somati-
zation (1.34 + 0.76) and Obsessive-Compulsive
symptoms (1.4 + 0.8). The Global Severity Index
(0.92 + 0.49) and the Positive Symptom Distress
Index (1.44 + 0.76), which reflect the severity and
intensity of distressing symptoms, remained
within standard ranges, albeit approaching bor-
derline levels (Table 4).

Discussion

The identified correlation between advancing
age and an increased number of factors mediating
severe acute COVID-19 manifestations, combined
with the propensity for experiencing more intense
stress both throughout life and during illness, un-
derscores the need for special attention to post-
COVID symptoms in older populations. This
also necessitates the development of medical and
psychological rehabilitation programs specifi-
cally tailored to the above-mentioned chal-
lenges.

The data obtained by the factor analysis of re-
spondents’ post-COVID health complaints can
be interpreted as follows:

1. Factor 1: obsessive phenomena, anxiety re-
lated to health, work or the loved ones, panic
attacks, nightmares and insomnia. These
complaints represent a group of anxiety and
related phenomena encompassing anxiety itself,
sleep disturbances, panic attacks, uncontrolled
fear episodes and others.

Table 3. Results of assessing the general state of cognitive functions using the MoCA method, n = 47

MoCA subtest Mean (M) Standatglt)l;eviation Normative values

Visual-constructive skills 4.45 0.74 5
Naming 3.00 0.00 3
Attention 591 0.29 6
Speech 2.73 0.46 3
Abstraction 1.86 0.35 2
Delayed playback 3.45 1.01 5
Orientation 5.95 0.21 6

Total points 27.08 1.96 >26

Ta0A. 3. Pe3yAbTaThI OLIEHK!U OOIIEr0 COCTOSIHMUS KOTHUTUBHBIX PyHKLuI 110 MeToAuKe «MoCAx», n = 47

S angmennn M) | omnonenne SD) | amasenn
3pUTEeAbHO-KOHCTPYKTUBHbIE HaBbIKY 4,45 0,74 5
HaspiBanue 3,00 0,00 3
Buumaunue 5,91 0,29 6
Peun 2,73 0,46 3
AbcTpakyus 1,86 0,35 2
OTcpoyeHHOE BOCIIPOM3BEAEHE 3,45 1,01 5
OpuenTanus 5,95 0,21 6
O6uast cymma 6aaA0B 27,08 1,96 >26
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60%
50% 47,70% 47,70%
40%
34,10% 31,80%
30%
20,50%
0% 18,20%
- l I
0%
Anxiety Depression
®m Not identified ™ 5ubclinical = Clinical
Fig. 2. Results of assessing the severity of anxiety and depressive phenomena
using the HADS method, n = 47
60%
50% 47,70% 47,70%

18,20%

40%
34,10%
31,80%
30%
20,50%

20%
) I l

0%

Tpesora llenpeccun

mHegbiagneHo W CyBKIMHMUYECKUIA YPOBEHb = KAMHMUEeCcKWit ypoBeHb

Puc. 2. Pe3yAbTaThbl OLIeHKM BbIPQ’)KEHHOCTY TPEBOXKHBIX U ACTIPECCUBHBIX SIBACHUI
o metopauke HADS, n = 47
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Table 4. Results of assessing the severity of psychopathological symptoms using the SLR-90 method, n = 47

SLR-90 scale Mean values (M) defit:tlil(‘)islgD) Standard values
Somatization 1.34 0.76 <1

Obsessive-compulsive 1.40 0.80 <13
Interpersonal sensitivity 0.84 0.62 <1.6
Depression 1.18 0.72 <1.3
Anxiety 0.91 0.59 <11
Hostility 0.63 0.46 <14
Phobic anxiety 0.50 0.60 <0.7
Paranoid tendencies 0.56 0.51 <13
Psychoticism 0.38 0.34 <09
Overall Symptom Severity Index 0.92 0.49 <11
Present Symptom Distress Index 1.44 0.76 <18

TaOA. 4. Pe3yAbTaThl OLIEHKM BBIPR)KEHHOCTY IICUXOMAaTOAOTMYECKOI CMITOMATUKM TT0 MeToAMKe «SLR-90», n = 47

Mikaa SLR-90 sasemin (M) | otnonemte (6D) | - anasenmn
Comarusauus 1,34 0,76 <1

O6ceccBHOCTb-KOMITYABCUBHOCTD 1,40 0,80 <13
MeXAMYHOCTHAsI CEH3UTUBHOCTD 0,84 0,62 <16
Aenpeccust 1,18 0,72 <13
TpeBOXHOCTD 0,91 0,59 <11
BpaxpebHoCTb 0,63 0,46 <14
Dobuyeckast TPEBOXKHOCTD 0,50 0,60 <0,7
[TapaHoOVIsIABHBIE TEHAEHLIVN 0,56 0,51 <13
[McuxoTuam 0,38 0,34 <09
OO61mMI1 UHAEKC TSKEeCTU CUMIITOMOB 0,92 0,49 <11
VHAEKC HAAMYHOTO CUMIITOMATUYECKOIO AMCTpecca 1,44 0,76 <18

2. Factor 2: burning sensations and numbness
in the limbs, gait disorders, widespread myal-
gia, urinary disorders, severe spinal pain, pain
in various parts of the abdomen and disease-
related income loss. These manifestations may
be collectively classified as neuromuscular
disorders associated with pain syndrome
in various body parts. They may be attributed
to damage not only to skeletal muscles but
also to internal muscle layers of the body,
as suggested by an association with such com-
plaints as stomach aches and urinary dysfunc-
tion. There is also a particularly noticeable
correlation with financial strain caused by
COVID-19. This socially critical post-COVID
sequela is thus specifically linked to motor
disorders, which limit one’s activeness and
working capacity. This necessitates the involve-

Icuxoroeus yeroseka B 06paszosanuu, 2025, m. 7, Ne 1

ment of physical therapists, rehabilitation
specialists, manual therapists and other relevant
professionals in post-COVID rehabilitation.

. Factor 3: chest pains, chest heaviness, dyspnea,

irregular heartbeat, blood pressure fluctuations
and dizziness. They are typical of disorders
of respiratory, cardiovascular and autonomic
systems, in which irregular heartbeat and diz-
ziness result from oxygen transport deficien-
cies affecting multiple body systems.

. Factor 4: rapid fatigability, weakness, debility,

general malaise, low activity, excessive muscle
fatigue, daytime sleepiness and headaches.
Such symptoms can be attributed to the group
of asthenic phenomena associated with gene-
ral tone reduction, manifestations of ‘irritable
weakness’ and reduced activity and working
capacity.
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5. Factor 5: concentration problems, lethargy,
slow thinking and bad memory. Associated
difficulties can be described as disorders of cog-
nitive functions affecting three fundamental
cognitive mental processes: attention, memo-
ry and thinking.

6. Factor 6: neglect of one’s personal appearance,
hair loss, decreased/increased appetite, inabili-
ty to cope with household stress and bad mood.
These complaints are largely characteristic
of depressive phenomena, manifested as symp-
toms of hypothymia, reduced motor activity
and slowed thought processes. It is worth
noting that hair loss is specifically associated
with this group of symptoms, which may explain
the multifactorial nature of this condition fol-
lowing a COVID-19 infection. Depressive
experiences linked to overall body stress and
related immune responses disrupting healthy
hair growth, on one hand, and the specific
impact of SARS-CoV-2 on the body’s metabo-
lism, on the other, may collectively serve
as factors mediating active hair loss in the
post-COVID period.

7. Factor 7: smell and taste absence/change/
distortion. Such complaints can be attributed
to disorders of sensory organs, which take
various forms of distorted taste and smell.
The experimental psychological study revealed

a pattern of mnestic impairments, with particu-

larly vulnerable long-term mechanical and logi-

cal memory functions. Our findings are consistent
with a neurophysiological understanding of

SARS-CoV-2 impact on brain structures (Crivelli

et al. 2022; Jamilloux et al. 2020), in particular

the activation of inflammation and neuronal
death processes around the hippocampus, which
is responsible for memory consolidation.

Also worthy of attention are the obsessive symp-
toms reported in the post-COVID period, including
life-impeding thoughts, movements and fears. Ac-
cording to our findings, such symptoms pre-existed
in all the respondents who took part in the psycho-
logical assessment. The assessment findings showed
elevated scores on the Obsessive-Compulsive scale.
This raises questions about the significance of the
premorbid background behind not only somatic
disorders but psychological ones as well for assess-
ing risks and taking these described characteristics
into account during rehabilitation. Clarifying the
influence of individuals’ premorbid health status
on the post-COVID period could be a promising
area for further research.

Importantly, we also observed neuropsycho-
logical impairments in the respondents, which
manifested themselves as mild cognitive compli-

120

cations, focused on a decreased ability for spatial
orientation, affecting both gnostic and praxic
aspects of mental activity. Given the portion
of our sample (15.4%) which did show more
pronounced cognitive disorders and the findings
of other studies (Belyakov et al. 2023; Lauria
etal. 2023; Herrera et al. 2023; Zhang et al. 2023),
a strong case can be made for more detailed
scientific evaluation of post-COVID patients
using brain magnetic resonance imaging along-
side other neurological and neuropsychological
diagnostic methods.

Conclusions

Advanced age increases the severity of both
acute phase and long-term sequelae of COVID-19
infection. Identification of this risk group justifies
long-term multidisciplinary monitoring for older
populations during and after the COVID-19 infec-
tion, given somatic, neurological and mental chal-
lenges. Our study discovered seven subphenotypes
of post-COVID impairments:

1) anxiety and related phenomena;

2) neuromuscular disorders associated with

pain syndrome;

3) disorders of respiratory, cardiovascular and

autonomic systems;

4) asthenic phenomena;

5) disorders of cognitive functions;

6) depressive phenomena;

7) disorders of sensory organs.

Some of the promising areas of future research
may include discussing the identified manifestations
of post-COVID changes, describing other criteria
for their identification and grouping, determining
the areas of rehabilitation, recovery, monitoring
duration, etc. They may ultimately produce spe-
cific practical recommendations concerning post-
COVID care.

The neuropsychological assessment revealed
long-term logical and mechanical memory impair-
ment, reduced mental stability, spatial gnostic and
praxic orientation difficulties, marked anxiety and
depressive tendencies, proclivity for obsessive
phenomena and marked discomfort induced by so-
matic complications.

Consequently, effective post-COVID recovery
and rehabilitation require comprehensive neu-
ropsychological correction provided within
a multidisciplinary framework. The described
impairments may serve as correction targets for
its development. Further pathopsychological and
neuropsychological research in this field seems
to be of high value to both scientists and practi-
tioners.
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