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Abstract

Background. The study of features of comorbid pathology in patients with epilepsy is of
particular interest due to the high prevalence of this pathology and a significant impact on
the quality of life of patients and their social adaptation. Aim. The aim of the research was
to detect versatile cognitive impairments and affective disorders in epilepsy, and to study the
results of cognitive training and psychoeducation. Materials and methods. The theoretical
analysis of modern scientific researches in the field of cognitive and affective impairments
during epilepsy was carried out. We studied the features of clinical and psychopathological
manifestations in patients, suffering from epilepsy. The study covered 146 patients (85 men
and 61 women) who were in inpatient care. The following psychodiagnostic techniques
were used: the MOCA test, the Toronto Cognitive Assessment (TorCA), the MiniMult test,
the Munsterberg test, the quality of life scale, the Hamilton scale of depression and anxiety.
Results. This publication offers the results of a study of cognitive and affective disorders
the quality of life in patients who suffer from epilepsy and the results of online cognitive
training and psychoeducation. We found cognitive decline in 88 % of patients with epilepsy
and improvement of cognitive functions by methods of non-pharmacological correction.
Conclusions. Affective and cognitive disorders significantly affects the quality of life of
patients, their ability to work and socialization. The conducted research showed that compared
to the control group of healthy persons, patients with epilepsy showed improvement in their
cognitive decline, anxiety and depressive disorders. Cognitive online training appeared to be
effective for the patients with epilepsy.
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COGNITIVE IMPAIRMENTS IN PATIENTS WITH TREATMENT RESISTANT

Introduction

Epilepsy is a chronic, neuropsychiatric
disorder with diverse etiology characterized by
persistent predisposition to epileptic seizures, as
well as the neurobiological, cognitive, psychological,
and social consequences of this condition.

Epilepsy is one of the most common neuro-
psychiatric disorders, affecting about 65 million
people worldwide. As epilepsy prevalence
increases with age, 25 % of the first detected
cases are diagnosed at the age of 65 or over.
Various neuropsychiatric and somatic conditions,
such as traumatic brain injury, cerebrovascular
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disorders, Alzheimer disease, increase the
incidence of epilepsy exponentially [1].

The disease is characterized by heterogeneity
of clinical manifestations. In all the variety of
mental pathology, there are cognitive disorders,
epileptic psychoses, depressive, anxiety and
obsessive-compulsive disorders, behavioural
disorders, and epileptic encephalopathy. Mental
disorders in epilepsy occur more often than in
the general population. According to some
researchers, about a third of people with epilepsy
suffer from comorbid mental disorders: depres-
sion, anxiety, dysphoria, which greatly complicate
the course of the underlying disease and impair
quality of life.

Some researchers believe that mental and
behavioural disorders are consequences of
epilepsy [2], while others admit the two-way
causal relationship between them [3, 4]. Patients
with comorbid disorders are more prone to seek
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medical assistance, including a higher suicide rate,
lower adherence to treatment recommendations,
lower quality of life, and lower control of epileptic
seizures [5].

Cognitive dysfunction in epilepsy significantly
deteriorates the quality of patients' life, their social
functioning and adherence to treatment. The main
cognitive functions include perception, attention,
memory, praxis, language, executive functions,
and social intelligence.

In our opinion, a cure for patients with
epilepsy should include not only medication and
surgical treatment but also psychotherapeutic
methods, namely: psychoeducation and cognitive
training. Psychoeducational activities include the
dissemination of knowledge about epileptic
seizures, treatments, comorbid conditions and life
problems. Most psychoeducational interventions
involve education and training.

2. Purposes, subjects and methods:

2.1. Purpose of the research was to detect
versatile cognitive impairments and affective
disorders in epilepsy, and to study the results of
cognitive training and psychoeducation.

2.2. Subjects & Methods

The features of clinical and psychopatho-
logical manifestations were investigated in
patients with epilepsy, monitored in 2017-2020
at the Municipal Medical Institutional of Chernivtsi
Regional Psychiatric Hospital. The cognitive
decline study covered 146 patients (85 men and
61 women) with epilepsy.

Further, following the eligibility criteria, 96
patients were selected. The study complied with
the principles of medical ethics and deontology.
The research included the patients aged 18—65
who were diagnosed with epilepsy (F06.63,
F06.73, F06.83, and F07.83). Their distribution
by age and gender is given in Table 1.

Table 1
Age and gender distribution

of patients with epilepsy monitored
in the study (%)

Patients’ age (n=146)
18-20 8,22
21-30 15,75
31-40 24 66
41-50 21,92
51-60 21,23
61-65 8,22

Patients’ gender
Men 58,2
Women 418

The research included three stages. At the
first stage, 146 patients, diagnosed with epilepsy,
were examined. At the second stage, eligibility
criteria were applied to set up three groups of
patients PG1, PG2 and PG3. The first group
comprised 30 patients, who completed a cognitive
training. Psycho-correctional sessions and
psychoeducation were also applied to the first
group of patients. The second group included
33 patients, who completed a cognitive training.
33 patients of the third group were given standard
therapy. In addition, a control group of healthy
persons (PG4) was set up for comparative
purposes. They completed a cognitive training.
At the third stage, patients' and healthy persons'
control tests were performed three months after
the application of corrective methods.

The methods applied included clinical-
psychopathological, psycho-diagnostic, social-
demographic and statistical. The psycho-diagnostic
method was based on the use of Montreal Cog-
nitive Assessment (MoCA) (Nasreddine Z.S. et al.,
2005 p.)[22,23,24], Toronto Cognitive Assessment
(TorCA), selective attention diagnostics involved
Munsterberg's test, the examination of individual
personalities and mental conditions involved a
shortened version of the Minnesota Multiphasic
Personality Inventory, or MMPI (1937), developed
by J. C. Kincannon, (MiniMult, 1968) [25], the
examination of the range of psychoemotional
states was carried out using the Hamilton Rating
Scale for Depression (HRDS), Hamilton Anxiety
Rating Scale (HARS) (1960) [26, 27], the quality
of life was assessed using the method suggested
by Mezzich J., Cohen N., Liu J., Ruiperez M.,
Yoon G. (1999).

The collected data were statistically processed
using Excel and Statistica 7.0 for Windows
software package. Processing also included the
use of Student's t-test, Mann-Whitney U-test,
Kruskal-Wallis H test, Wilcoxon signed-rank test,
and Spearman's rank correlation coefficient.

3. Results & Discussion

According to MoCA findings, the patients
with epilepsy showed cognitive decline, the
average score was 20.72, where as healthy
persons' average score was 27.36. Test data are
given in Table 2.

According to the findings of Toronto Cognitive
Assessment (TorCA), conducted on 27 patients:
88.9 % had cognitive impairments, 7.4 % had
borderline results, and only 3.7 % of patients didn't
show any cognitive impairments. Overall, the
advantages of applying Toronto Cognitive
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Table 2

Patients' cognitive functions assessment data (MoCA Test)

Criteria PGtotal (p) (n=146) PG 4(p) (n=33) Mann-Whitney U-test
Management 3.09 4.81 <0.001
Name 2.74 3 0.012
Attention 1.28 1.87 <0.001
A series of letters 0.67 0.81 0.104
A series of subtractions 2.03 4.81 <0.001
Speech 1.53 2 <0.001
Speed 0.74 -

Abstract thinking 1.08 1 0.468
Deferred reproduction 1.97 3.09 0.001
Orientation 5.68 6 0.011
Total score 20.72 27.36 <0.001

The difference between the groups is significant at p<0.05.

Assessment (TorCA) include high sensitivity of
the scale and the possibility to study particular
cognitive functions, while its disadvantage is a
complicated procedure.

Cognitive dysfunction as found in 88 % of
patients, mild dementia in 48 %, moderate dementia
in 24 % and severe dementia in 16 %. MoCA test
results are presented in the diagram (Fig. I).

Hamilton Depression Rating Scale (HDRS)
revealed that 38 % had symptoms of depression,
28 % had mild situational or neurotic depression,
8 % had moderate depression, and 2 % had
severe depression.

The distribution of affective disorders in
patients with epilepsy are presented in the diagram
(Fig. 2).

Hamilton Anxiety Rating Scale (HARS) showed
that 20 % of patients had severe anxiety, and 16 %
had the symptoms of anxiety.

This study was conducted using the Quality
of Life Scale to determine the patients' quality of
life. Unexpectedly, a part of the patients evaluated
it very high, with the signs of cognitive decline
and an objectively reduced level of functioning.
A direct correlation between the degree of cogni-
tive decline and subjective assessment of the

m severe dementia - 16%
= moderate dementia - 24%
" mild dementia - 48%

mnormal - 12%

Fig. 1. Cognitive impairments in patients with epilepsy

m severe depression - 2%
mmoderate depression - 8%
= mild depression - 28%

mnormal - 62%

Fig. 2. Affective disorders in patients with epilepsy
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quality of life was found: the highest estimation
of the quality of life was observed in the patients
with more severe cognitive dysfunction. The
average rate among all examined persons was
69.45 out of 100, 78.60 were the results of healthy
persons (Table 3).

The group of patients who completed the cognitive
training course only (PG2) also showed certain
improvement — by 0.73 points, unlike the group
of patients who underwent standard therapy only
(PG3) — their indicators fell by 0.22 points.
Selective attention improvement was observed:

Table 3
Initial cognitive functions, selective attention, anxiety level and depression test results
Criteria PGtotal (p) (n=146) | PG 4 (p) (n=33) |Student’s t-test| Mann-Whitney U-test
Quality of Life Scale 69.45 78.60 0.001 0.002
Minsterberg’s test 7.72 21 - <0.001
Hamilton Anxiety Rating Scale 1417 10.33 - 0.052
Hamilton Depression Rating Scale 7.14 3.81 <0.001 <0.001

The difference between the groups is significant at p<0.05.

The above data showed that the values of
Hamilton Anxiety Rating Scale and Hamilton
Depression Rating Scale indicators are higher in
patients with epilepsy than in healthy persons:
14.17 — 10.33 and 7.14 — 3.81, respectively.
Munsterberg's test also showed significant decline
in selective attention — 7.72 in patients with
epilepsy and 21 — in healthy persons.

During the pandemic of COVID-19, the
patients were provided with the access to the
online version of cognitive training, which is
extremely important for improving their cognitive
functions. Preparing patients for online training,
we faced some technical difficulties. It took about
two weeks to adapt to the resource. Some patients
were unable to use the resource due to technical
issues, lack of computer skills, or the level of their
education. In general, the resource is easy to use.
Short-term results may fluctuate, however, with
long-term use of the resource there is a positive
trend, in the group as a whole and in particular
participants. Compared with the control group,
patients with epilepsy had a greater interest in
training and lower number of absences.

The data of Table 4 point to a more significant
improvement of cognitive functions in the group
of patients who completed a cognitive training
course and psychoeducation (PG1) — by 1.4 points.

PG1 — by 0.63, PG2 — by 0.27, PG3 — by 0.15.
Anxiety declined in PG1 — by 11.45, PG2 — by
4.21, while in PG3 it increased by 2.61. Positive
dynamics was found according to the Hamilton
Depression Rating Scale: PG1 - by 1.7, PG2 - by
2.32,and in PG3 —2.49. The subjective assessment
by patients of the quality of their life rose in all
three groups PG1 —by 2.77, PG2 —by 1.21, PG3 -
by 1.0, which may indicate the improvement of
the general state in all three groups. The above
data may be used to confirm the efficiency and
effectiveness of the cognitive training for the
patients with epilepsy and the benefits of its
combination with psychoeducation techniques.
Pathogenetically, epileptic system forms with
the presence of several functionally different
zones and determinant foci, the formation of
secondary and tertiary foci, including mirror foci,
which leads to a pronounced rearrangement of
cytoarchitectonics of the brain with the establish-
ment of new pathological interneuronal relation-
ships. Cognitive impairment depends on the lesion
of the hippocampus. Thus, lesions of the left
hippocampus cause a much more pronounced
decrease in the level of verbal learning, while
atrophy of the right hippocampus is characterized
by a lack of nonverbal learning and memory. The
cognitive functions of patients with epilepsy are

Table 4

The results of testing cognitive functions, selective attention, anxiety and depression level
before and after the cognitive training course and psychoeducation

Criteria PG 1 (n=30) PG 2 (n=33) PG (n=33)
before after before after before after
MoCA 18.93 20.33 20.30 21.03 20.58 20.36
Quality of Life Scale 67.2 69.97 66.94 68.15 78.06 79.06
Munsterberg’s test 9.4 10.03 9.18 9.45 10.06 10.21
Hamilton Anxiety Rating Scale 23.09 11.64 15.34 11.07 6.39 9
Hamilton Depression Rating Scale 6.83 5.13 7.43 5.11 7.91 542
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affected by heredity, organic damage to the brain,
the presence of the epileptic process, treatment
with antiepileptic drugs, the particular patient
condition and personality traits. The active inter-
action of the above factors leads to the cognitive
function impairment of each patient [6].

Differences in the cognitive status of the patient
directly depend on the form of epilepsy and the
type of seizures. Generalized tonic-clonic seizures
provoke more significant cognitive impairment
[7]. Thus, a generalized tonic-clonic attack can
lead to decreased attention lasting up to 24 hours
[8]. In patients with complex partial seizures, such
changes are likely to last less time than in genera-
lized tonic-clonic seizures, but it is clear that in
patients with frequent seizures, this phenomenon
significantly affects cognitive func-tioning [6].

The presence of psychiatric comorbidity is
another important factor that influences patients'
cognitive functioning. Firstly, some mental disorders,
such as those associated with neuropsychological
deficits [9]. Several studies have found dysfunc-
tion in the contour of the orbitofrontal loop in
patients with mood disorders, which leads to a
specific picture of impaired executive function
and attention [ 10]. Secondly, in some cases, patients
with mental disorders may have a poor under-
standing of their cognitive abilities, especially in
mood disorders and anxiety disorders, for which
cognitive complaints are an integral part [11].

There is no doubt about the effect on the
cognitive functions of patients with epilepsy of
some anticonvulsants, whose effectiveness is
directly dose-dependent. According to the findings
of a cohort study of a large group of patients,
cognitive disorders observed in adults with epilepsy
reflect the cumulative effect of epileptic processes
and low premorbid cognitive ability [12]. Re-
searchers single out four clinical variants of
moderate cognitive impairment [13, 14]:

— amnestic monofunctional type — with
selective memory impairment with relative pre-
servation of other cognitive functions;

—amnestic multifunctional type, which is cha-
racterized by a combination of memory impairment
and other cognitive impairments;

— multifunctional type without memory
impairment, characterized by multiple cognitive
impairments with relatively preserved memory;

—monofunctional non-amnestic type, charac-
terized by the presence of a deficiency of one of
the cognitive functions without memory impairment.

Cognitive impairments may manifest them-
selves to varying degrees, depending on which
they can be classified as mild, moderate, severe

and subjective cognitive impairments that are
precursors to the further development of cognitive
decline. Simultaneously, they may not be objectively
confirmed during testing of patients. Most often,
drugs are used to treat epilepsy, and if they are
ineffective — other therapies, including surgery,
which reduce the activity of epileptic foci. Howe-
ver, they are not always effective. According to
the statistics, the number of people who do not
receive the proper effect of therapy has not chan-
ged over the past two decades, and this share is
about 30 % of all patients.

Nowadays, we have the following non-
pharmacological methods of correction: diet,
physical exercises, cognitive training including
cognitive stimulation, psychological and behavioural
correction methods, psychotherapy (cognitive
behavioural therapy, art therapy, music therapy
etc.), meditation, and yoga.

When using those methods, cognitive
functions may improve owing to neuroplasticity —
the brain's ability to reorganize itself physically
by forming new neural connections in response
to the surrounding [15, 16].

Everyday cognitive activities, in particular,
learning new things, promote the establishment
of new neuronal connection alongside preserving
the old ones, which is in itself protection against
the development of cognitive impairments [17].

Cognitive training, conducted through the
implementation of specific programs and methods,
aim to train memory, attention and other cognitive
functions so as to maintain intelligence, develop
particular cognitive abilities and to teach compen-
sation and recovery strategies. There are two
types of cognitive training: compensatory and
recovery [18].

Compensatory cognitive training is aimed at
teaching patients to learn new strategies of task
solving, enhancing thereby their cognitive abilities.
The following strategies are applied: data visuali-
zation, distribution by categories, and the use of
external hints.

In recovery cognitive training, we implement
the measures that aim to improve impaired cogni-
tive functions. During the training that is aimed
at particular task resolving, the development of
relevant abilities arises. Classical training, cognitive
stimulation and online training have been
conducted both ways, individually and in groups.

According to the studies, cognitive tasks such
as: written and oral calculations, reading, writing,
spatial construction may brake epileptiform EEG-
discharges in 64 % of cases and provoke them in
7.9 % [1]. Those results enable to theoretically
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assume the possibility to create specific cognitive
tasks for inhibition of epileptiform activity, and
also the possibility to change those cognitive
activities, which cause epileptiform discharges,
thus reducing the frequency of epileptic seizures.
Such cognitive and behavioural measures could
also evoke long-lasting changes in excitability [19].
According to the findings of a large randomized
controlled study [20], the application of a
motivational interview, combined with additional
behavioural correcting methods, effectively
improves patients' observance of a mode of
reception of medication, as compared with
controls over 3 and 6 months of observation. In
the group with motivational interviews, researchers
could also notice a decrease in seizures' severity,
improvement in patients' quality of life and an
increase of effectiveness of medication within
therapeutic and sub-therapeutic range, after
improvements of psychological indicators [20].
When applying modified (group-dependent)
methods of cognitive behavioural therapy in the
group aged 60 and over, the frequency of epileptic
fell reduced significantly, as compared with
another group where the control of relaxation was
used. The result remained unchanged even over
three months after treatment. Moreover, both
groups witnessed an improvement of psychological
indicators such as depression, dysthymia, psycho-
social functions and psychological adaptation [21].
Conclusions
Our findings demonstrate that compared to
the control group of healthy persons, patients with
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