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The neurocognitive profile of post-ischemic stroke patients

The highest risk of developing depression, anxiety, memory disorders, perception, executive functions, attention and thinking is observed
in the first 6 months after ischemic stroke, therefore, the patient's quality of life and the prognosis of the disease will depend on the timely
diagnosis of cognitive and psychological disorders.

The aim of the study: to investigate the features of neurocognitive disorders of post-ischemic stroke, which will have practical significance
in the form of further optimization of treatment.

78 post-ischemic stroke patients were examined. The average age of the patients was 63.6+5.3 years. The examination was carried out
3 months after the onset. The control group consisted of 27 almost healthy individuals with an average age of 57,3+3.4 years. The modified
Rankin Scale (mRS), the Montreal Cognitive Assessment (MoCA), the Frontal Assessment Battery (FAB) and the Hamilton Anxiety Scale
(HAM-A) were used to assess the neurocognitive profile.

Patients with moderate and severe functional disorders according to mRS accounted for 74.4%. According to the MoCA scale, less
pronounced disorders of attention, orientation, and recognition were observed, compared with the control group (p<0.01). According to
the results of testing using the FAB scale, the most significant differences were established in the subtests “mental flexibility and verbal
fluency”, “programming and motor actions”, “sensitivity and obstacles” compared with the control group (p<0.0001), which correlated with
an increased level of anxiety according to the HAM-A scale.

1. The results of a study of patients who had suffered an ischemic stroke and were in the recovery period showed signs of damage to the
pyramidal system in the majority of patients (60.3%), which was accompanied by motor deficits and correlated with the assessment data on
the modified Rankin scale. 2. The average and above average degree of functional disorders correlated with neurocognitive disorders and a
fairly high level of anxiety (34.6%).

Key words: ischemic stroke, anxiety, cognitive disorders.

BacunbeBa Hartanisi BogoammupiBHa, KaHAMIAT MEAWYHUX HAyK, JOICHT, MOLCHT 3aKiaay BHIIOI OCBITH Kadeapu
HEpPBOBHX XBOPOO, rcuxiarpii ta megudanoi mcuxosorii iMm. C. M. CaBenka, bykoBHHCEKHIT nepKaBHHIT MeIUYHMI yHIBEpCUTET,
vasyljeva.nataliia@bsmu.edu.ua, https://orcid.org/0000-0002-6269-906 X, m. YepHiswi, Ykpaina

KapBanpka Haranisi CemeniBHA, kaHaAnIaT MEAWYHHMX HAyK, JOLEHT, JOLEHT 3aKJIaJy BHIIOI OCBITH KadeapH HEpPBOBHX
XBOpoO, mcuxiaTpii Ta MemamyHoi mncumxonorii iM. C. M. CaBeHka, BykoBWHCHKMI Jep)kaBHHH MEIWYHHUN YHIBEPCHUTET,
karvatska.natalia@bsmu.edu.ua, https://orcid.org/0000-0003-2636-7129, m. UepHisii, Ykpaina

HeilipokorniTuBuuii npogijib nani€eHTIB, AKi NepeHecJu imeMidYHINH iHCYJbT

HaiiBummii pu3uK po3BUTKY AEMpECii, TPUBOTH, PO3NaiB MaM STi, CIPUIHSATTS, BAKOHABYMX (YHKIIH, yBaru Ta MUCJICHHS CIIOCTEpira-
€ThCSI B TIepili 6 MICSILIB MiCiIs IIEPEeHECEHOro IMEeMIYHOr0 iHCYIBTY, TOMY BiJl CBOEYACHO JIIarHOCTUKU KOTHITHBHHUX Ta IICMXOEMOLIHHHUX
MOpYILIEHb Oye 3aleKaTh AKICTh )KUTTS Malli€eHTa Ta IIPOTHO3 3aXBOPIOBAHHSL.

Merta nociipKeHHs: TOCIIMTH 0COOIMBOCTI HEHPOKOTHITHBHOTO MPOQINIIO MAI[iEHTIB, SKi MEPEeHEeCH IMeMIYHHIl HCYJIBT, 10 MaTHMe
MPaKTHYHE 3HAYCHHS Y BUIVISIII TIOANBIIO] ONTHMI3aLii JIIKyBaHHS.

O6cTexeno 78 mamieHTiB, sKi 3 MicsIi TOMY IIepeHecIn MO3KOBUH iMIeMiYHNH MIBKYJIbOBHH 1HCYIBT i 3HAXOIMIMCS HA €Talli BiJHOB-
Horo niepioay. CepenHiii Bik MamieHTiB cki1aB 63.6+5.3 poku. B KoHTponbHY rpymy yBiHILIN 27 NPaKTHYHO 3T0POBUX OCIO CEPEeIHBOTO BiKy
57,343.4 poku. Jl1s OLiHKYM HEHPOKOTHITHBHOTO NMPOdiiio BUKOpHUCTOBYBaM Mou(pikoBany mkany Penkina (mRS), MoHpeanbchKy mkamy
owiHKN KorHITHBHUX QyHKIIH (MoCA), 6atapero TectiB as ouinku 100H0I qucdynkuii (FAB) ta mkamy TpuBoru ['aminsrona (HAM-A).

[TauieHTH 3 TOMIPHUMHE 1 BUPaXKEHUMH (YHKIIOHATBHUMHA po3nagamu 3riqHo mRS cxmamm 74.4%. 3a mkanoro MoCA criocrepirain-
Csl MEHII BUPAXEHI PO3TAAN yBaru, OpieHTAlil, Bi3HAHHSA, y TIOPIBHAHHI 3 KOHTPOIBHOIO rpymoro (p<0.01). 3a pe3yapraramMu TeCTyBaHHSA
3 joromororo mkamu FAB B cybrecrax «po3yMoBa IHyUKiCTh i BepOaibHa IUIABHICTB», «IIPOrPaMyBaHHS Ta PyXOBI ii», «IyTIUBICTH Ta
MepeIKoAn» OyI0 BCTAHOBIEHI HAOLIBII 3HAYYI BIAMIHHOCTI y IOPIiBHSAHHI 3 KOHTPOJIBHOIO Ipymoro (p<0.0001), mo xopenroBao 3 miaBu-
IEHUM piBHEM TPUBOKHOCTI 3a mKanoro HAM-A.

Pesynbratu mocnigkeHHs NAIi€HTIB, AKI IEPEHECIH IeMIYHUH HCYbT 1 3HAXOMINCS Ha eTarli BiJHOBHOTO Mepiofy, IPOJEMOHCTPYBAIN
O3HAKH ypaXXeHHs MMipaMiHoi cicTemu y OurbinocTi nanienTis (60,3%), 110 CynpoBOIKYyBaIOCS PyXOBUM AS(IINTOM i KOPETIOBAIIO 3 JAHUMH
OLIHIOBAaHHsI 32 MOAN(DiKOBaHOIO MKanoro Penkina. 2. Cepetiil i Bulle cepeHbOro CTYIiHb QyHKIIOHATFHIX PO3IIa/iB KOPETIOBaB 3 HeHpo-
KOTHITHBHUMH TIOPYIIEHHSIMH Ta JOCTaTHHO BUCOKHUM piBHeM TpuBoru (34,6%).

KitrouoBi ciioBa: inieMiuHuMid iHCY/IBT, TPUBOTA, KOTHITUBHI PO3NIAJIN.
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Introduction. Cerebrovascular diseases (CVD) are one
of the most critical problems and occupy a leading posi-
tion due to prevalence, morbidity, disability and mortality
throughout the world. But in Ukraine the lifetime risk of
stroke and mortality rates from CVD are 10-17% higher
than in Europe [1, 2]. And it is war that is an important
factor contributing to higher rates of CVD in Ukraine.
Not only does war cause direct damage to people’s health,
safety, and property, but it also increases stress levels dra-
matically, causing severe social and economic insecurity
[3]. The negative impact of military operations on morbid-
ity and mortality from cerebrovascular diseases is proven
scientifically [4, 5].

Cognitive and emotional impairment in post-stroke
patients is diagnosed in 40-60% of cases, and approxi-
mately half of patients reach the level of dementia after 25
years. At the same time, up to 20% of patients with mild
cognitive impairment recover almost completely. Risk fac-
tors include older age, pre-stroke depression, anxiety or
cognitive impairment, stroke severity, and lesion location.
The problem is that cognitive and emotional disorders are
sometimes difficult to diagnose because they are masked by
neurological symptoms, such as motor aphasia. In addition,
their severity does not always correlate with neurological
symptoms [6]. Despite their prevalence, cognitive and psy-
chological disorders in post-stroke patients remain under-
studied and undertreated in clinical practice. Therefore,
timely diagnosis of these disorders will help improve the
neurorehabilitation program for patients who have suffered
a cerebral ischemic stroke.

The aim of the study: to investigate the features of
cognitive and emotional disorders and their impact on
the quality of life of post-stroke patients, which will have
practical significance in the form of further optimization of
treatment.

Methodology/Methods. In compliance with the prin-
ciples of bioethics and deontology, 78 post-stroke patients
(45 men and 33 women) at 90 days from onset were exam-
ined (I group). In 44 patients, the stroke occurred in the
right hemisphere (25 men, 19 women), in 34 patients — in
the left hemisphere (20 men, 14 women). The average age
of the patients was 63.6+5.3 years).

The exclusion criteria were: severe somatic pathol-
ogy with pronounced respiratory, cardiovascular, hepatic
and renal insufficiency, other concomitant pathology in
the exacerbation stage; documented cognitive impairment
before stroke; writing disorders and aphasia that prevented
proper completion of the questionnaires, the presence of
mental illnesses and taking psychoactive drugs. The exami-
nation included clinical, neurological and psychodiagnostic
methods.

The control group (II group) of 27 healthy individuals
(the average age was 57,3+£3.4 years) was established to
serve as a baseline comparison for studies on cognitive
impairment. The group was carefully screened by gather-
ing amnestic data, neurological and neuropsychological
examination.

During this study, modified Rankin scale (mRS), Mon-
treal Cognitive Assessment (MoCA), Frontal Assessment
Battery (FAB), Hamilton anxiety scale (HAM-A) were
used.

Statistical processing of the research materials was
performed using different significance criteria — depend-
ing on the type of source data. Statistical processing of the
obtained results was performed using the “BioStat” pro-
gram and Excel from the Microsoft Office 2007 program
package.

Results and discussion. Among the risk factors that led
to the development of stroke, the most common was arterial
hypertension — 53.8%; second place was occupied by ischemic
heart disease — 33.3%; third — diabetes mellitus — 12.8%.

Among patients with ischemic stroke, the atherothrom-
botic subtype (52.6%), cardioembolic subtype (32.1%) and
lacunar subtype (11.5%) were diagnosed. Analysis of the
localization of cerebral strokes demonstrated a slight pre-
dominance of the frequency of right-hemisphere lesions over
left-hemisphere lesions (56.4% and 43.6%, respectively).

According to neurological examination, 47 (60.3%)
patients had signs of central hemiparesis, resulting in the
formation of an asymmetric gait with Wernicke-Mann's
posture. Limb motor disorders had varying degrees of
severity: from mild paresis with predominant involvement
of the distal and/or proximal parts to severe pronator-flexor
position of the hand with limitation of voluntary move-
ments, the formation of contractures and increased spastic-
ity in the extensors of the lower limb.

To assess general disability and the approximate degree
of the patient's dependence on the help of others, the mRS
was used — an ordinal scale with 7 possible grades, from 0
to 6: 0 means no symptoms, 5 means severe disability, and
6 indicates death [7]. There were no asymptomatic patients
or deaths in the cohort examined (Fig.1).

3,80% 2,60%

7 32,10%

42,30%
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Fig.1. Modified Rankin Scale (mRS)
at 3 months post-stroke (n=78)

Most patients (42.3%) had moderate functional impair-
ments, requires some help but able to walk without assis-
tance. In second place (32.1%) were patients with moderate
to severe functional impairments, inability to walk without
assistance and independently satisfy physiological needs.

The MoCA test is widely used to detect cognitive prob-
lems after a Stroke. MoCA displayed a pooled sensitivity
0f 0.80 (95% cognitive impairment 0.72 to 0.86) and spec-
ificity of 0.79 (95% cognitive impairment 0.71 to 0.85)
[8]. In our study, mean total MoCA score (I group) was

30

Hayxosuii gicnux Yoiccopoocvkozo yrisepcumemy, cepis « Meouyunay, eunyck 1 (73), 2026 p.




ISSN 2415-8127

Table 1
Results of a neuropsychological study in a group of post-stroke patients
Distribution of MoCA scores DlStnbutlm;IOf MoCA Distribution of FAB scores at I group, Dmrlbumﬁl of FAB
at I group, (n=78) scores at II group (n=78) scores at II group,
’ (n=30) (n=30)
Cognitive domains Score Score Subtest Name Score Score
Visiospatial/ 17.2+0.8 o 13.6+1.2
Exceutive <0.0001 29.8+0.3 Conceptualization <0.001 17.8+0.2
. 23.1+0.4 o 8.8+1.1
Naming <0.001 30.0+0.2 Mental Flexibility p<0.0001 17.6+0.3
15.6£1.2 . 11.2+0.9
Memory <0.0001 27.7£0.4 Motor Programming p<0.0001 16.7+0.5
. 24.7+0.5
A 28.5+0.
ttention p<0.01 8.50.5 Sensitivity to 11.9+0.8
16.9+0.4
L 19.3+0.8 28,1402 Interference p<0.0001
anguage <0.0001 .120.
. 16.3+0.7 o 12.3£0.8
Abstraction p<0.0001 27.5+0.3 Inhibitory Control p<0.0001 17.7£0.3
21.840.4
Del Recall 28.3+0.3
clayed Reca p<0.0001 Environmental 13.4+1.1 16.840.2
. . 23.2+0.3 Autonomy p<0.01 R
Orientation p<0.001 29.8+0.5

n — number of people;

p — probability of difference between indicators of I and II groups.

20.2 points with a range from 17.2 to 24.7. The “normal”
cutoff (>26) was attained by 12 of 78 (15.4%) patients. It
should be noted that the profile of post-stroke cognitive
impairment was complex due to the involvement of differ-
ent domains of cognitive function. The proportion of these
impairments was higher in left-hemisphere lesions, espe-
cially in domains such as memory (p<0.0001), abstraction
(p<0.001), and executive functions (p<0.0001) in compari-
son to II group (Table 1).

The Frontal Assessment Battery (FAB) [9] is an execu-
tive functioning screener that consists of 6 tasks assessing
different facets: concept formation and abstract reason-
ing (conceptualization); mental flexibility; planning and
Sequencing (motor programming); attention control (sen-
sitivity to interference); response suppression (inhibitory
control); environmental autonomy. Each task was scored
from 0 to 3 points, the maximum score for 6 correctly
completed tasks was 18 points. The sum of 16 to 18 was
considered normal, 12-15 points corresponded to a minor
neurocognitive disorder, 11 points and less — to a major
neurocognitive disorder. The average value was 11.8 points
with lowest indices for subtest Motor Programming and
Sensitivity to Interference (Table 1).

The total FAB score in II group was probably higher
(28.7+0.3 points) compared to patients in I group (11,8 +
0,98 points) (p<0.0001).

The scale HAM-A is frequently used for the assessment
of anxiety in stroke patients, which could be one of the pre-
dictors of depression. HAM-A is a 14-items rating scale

that is developed to quantify the severity of anxiety symp-
toms. Each item is rated on a five-point scale, ranging from
0 (not present) to 4 (severe). Total scores on the HAMA
range from 0 to 56. Patients with a HAM-A score equal
to or larger than 7 were considered to have anxiety symp-
toms. The statistics in this study show that the frequency of
anxiety is 34.6% evaluated by HAM-A and this results are
consistent with the findings in other studies [10].

The performed analysis of the level of cognitive func-
tioning of post-stroke patients demonstrated its dependence
on disability. Patients with moderate and severe functional
disorders according to the mRS accounted for 74.4%.
According to the MoCA scale, less pronounced disorders
of attention, orientation, and recognition were observed
compared to the control group (p<0.01). According to the
results of testing using the FAB, the most significant differ-
ences were established in the subtests “mental flexibility
and verbal fluency”, “motor acts are correctly executed”,
“sensitivity and interference” compared to the control
group (p<0.0001).

Conclusions. 1. The results of a study of patients who
had suffered an ischemic stroke and were in the recovery
period showed signs of damage to the pyramidal system in
the majority of patients (60.3%), which was accompanied
by motor deficits and correlated with the assessment data
on the modified Rankin scale. 2. The average and above
average degree of functional disorders correlated with
neurocognitive disorders and a fairly high level of anxiety
(34.6%).
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