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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
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5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
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mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
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Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background and Aim: Focal epilepsy frequently coexists
with anxiety and depressive disorders, which can undermine
treatment adherence and worsen seizure control. We aimed to
compare the psycho-emotional profiles of patients with left-
versus right-hemispheric focal epilepsy and assess how focus
lateralization relates to depressive, anxiety, somatic and speech
parameters to inform personalized diagnosis and therapy.

Materials and Methods: Sixty patients with focal epilepsy
were divided into left- and right-hemispheric groups (n = 30
each). Psycho-emotional state was rated by three experts using
the Hamilton Depression Rating Scale (HAM-D), State-Trait
Anxiety Inventory (STAI), Patient Health Questionnaire-15
(PHQ-15), Emotional Reactivity Index (ERI) and a DSM-5-
based awareness scale; speech productivity was scored on a
0-10 scale. Group comparisons used Student’s t-test or Mann—
Whitney U test after Shapiro—Wilk normality check; p < 0.05
was considered significant.

Results: Significant differences were observed between left-
and right-hemispheric patients across all measures (p < 0.001;
Cohen’s d > 2.8). Left-hemispheric epilepsy featured higher
apathy/anhedonia (HAM-D: 7.5 £ 1.2; 76.6 % > 8), greater self-
awareness (9.0 = 0.8) and preserved speech productivity (7.0
+ 1.3). Right-hemispheric epilepsy exhibited elevated anxiety
(STALI: 9.0 £ 1.0; 83.3 % high), somatization (PHQ-15: 7.0 £
1.5; 71 % > 10), emotional lability (ERI: 8.0 & 1.2) and reduced
awareness (4.0 = 1.6) and speech productivity (2.0 + 1.1).

Conclusion: Epileptic focus lateralization markedly influences
affective and speech profiles in focal epilepsy. Recognizing
these patterns supports tailored psychopharmacological and
psychotherapeutic strategies for left- versus right-hemispheric
cases.

Key words. Apathy, anxiety, emotional lability, epilepsy,
lateralization, somatic complaints.

Introduction.

Affective disorders, particularly depression, represent some
of the most frequent and clinically significant psychiatric
comorbidities in patients with focal epilepsy. According to
current data, depressive symptoms are identified in up to 40%
of patients, significantly reducing quality of life, worsening
compliance, and increasing the risk of suicidal behavior [1-9].
In clinical practice, despite the widespread use of standardized
treatment protocols for epilepsy, anxiety and depressive
disorders are often overlooked. However, these comorbidities
critically undermine adherence to therapy, promoting seizure
recurrence, exacerbating neuroinflammation, and contributing
to the formation of a vicious cycle: relapse intensifies
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depression, while depression triggers new seizures [8]. In recent
years, increasing attention has been directed toward the role of
epileptic focus lateralization in the pathogenesis of depression.
Several studies suggest that lesions in the left and right cerebral
hemispheres differentially affect patients' emotional and
behavioral profiles. Specifically, left-hemispheric epilepsy is
more frequently associated with classical manifestations of
depression—apathy, anhedonia, reduced speech productivity,
and greater emotional self-awareness [1,6,7]. In contrast, right-
hemispheric epilepsy tends to present with heightened anxiety,
somatic complaints, and diminished emotional reflection
[2,3,10]. Impaired awareness of one's emotional state in such
patients complicates timely diagnosis.

Despite existing evidence, many studies have been limited to
general assessments of depressive syndrome severity without
detailed analysis of affective disturbance structures in relation
to lateralization. In particular, the relationship between affective
disorders, anxiety, somatization, and the level of emotional
awareness in patients with different epileptic focus localizations
remains insufficiently explored [9].

The aim of the present study was to conduct a comparative
analysis of  depressive, anxiety, and somatoform
symptomatology, along with the levels of emotional awareness
and emotional reactivity, in patients with left- and right-
hemispheric focal epilepsy.

The lateralization of the epileptic focus determines the
patient's affective profile: In left-hemispheric epilepsy, apathy,
anhedonia, and heightened emotional awareness predominate
[1,6,7]. In right-hemispheric epilepsy, anxiety and somatoform
symptoms dominate, accompanied by reduced emotional
reflection [2,3,10].

This study evaluates depressive manifestations in epilepsy
patients using scales to assess psycho-emotional states,
emotional self-awareness, and speech productivity. It aims to
develop differentiated approaches for diagnosing and treating
depression in focal epilepsy patients, enabling personalized
psychopharmacological and psychotherapeutic strategies based
on the hemispheric localization of the epileptic focus.

Materials and Methods.

The study included 60 right-handed patients with a confirmed
diagnosis of focal epilepsy, all of whom underwent standard
neuroimaging (MRI) and electroencephalographic (EEG)
examinations. The diagnosis was established based on a
combination of clinical manifestations and instrumental
findings. The study was cross-sectional and comparative
in design, aimed at analyzing the features of depressive
symptomatology development depending on the lateralization
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of the epileptic focus (in the left or right cerebral hemisphere).
The study was approved by the local ethics committee (Protocol
No. 2 dated January 28, 2021) and conducted in accordance
with the principles of the Declaration of Helsinki (WMA,
2013). All participants provided written informed consent prior
to enrollment.

Inclusion Criteria: Age between 18 and 50 years; Confirmed
diagnosis of focal epilepsy (based on MRI and EEG data);
No significant cognitive impairment (Mini-Mental State
Examination, MMSE > 26); Stable antiepileptic therapy
maintained for > 3 months prior to inclusion.

Patient Characteristics and AED Regimens.

Table 1 provides detailed information on the specific
antiepileptic drug (AED) regimens used by participants at study
entry.

Table 1. Antiepileptic Drug Regimens.
No. of Patients, n

Medication (%) Dosage (mg/day)
()

Carbamazepine 18 (30 %) 650 + 100

Sodium Valproate 15 (25 %) 1200 £+ 200

Lamotrigine 12 (20 %) 200 £ 50

Levetiracetam 15 (25 %) 2 000 £+ 500

Combination Therapy o/ %

(dual AED) 12 20 %) o

*Most common combinations: carbamazepine + lamotrigine (n = 6)
and valproate + levetiracetam (n = 6).

All patients had been maintained on a stable dose of their
prescribed AED (or combination) for at least three months prior
to assessment, with no changes to regimen or dosage during this
period. This approach ensures group comparability in terms of
pharmacological compensation and minimizes the impact of
therapy adjustments on psycho-emotional measures.

Exclusion Criteria: The exclusion criteria included the
presence of psychotic disorders or dementia; significant speech
impairments of non-epileptic origin; organic brain diseases
of other etiologies; and the presence of severe somatic or
oncological diseases.

Patients were divided into two equal groups of 30 participants each:

e Group I (n = 30): patients with left-hemispheric focal
epilepsy.

* Group II (n = 30): patients with right-hemispheric focal
epilepsy.

Additionally, each focus was classified by lobar localization
(frontal, temporal, parietal) based on magnetic resonance
imaging (MRI) and electroencephalography (EEG). Thus, for
each patient, in addition to lateralization, the specific brain lobe
was taken into account, enabling a multifactorial analysis of the
effects of both variables on psycho-emotional measures.

The groups were comparable in terms of age, sex, and
duration of disease (p > 0.05). All assessments were conducted
individually in the morning hours within a neurological inpatient
setting, during a single visit. All psychometric evaluations were
administered in the same sequence, under calm conditions,
with breaks allowed if necessary. The total duration of the full
assessment was approximately 90 minutes.
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Standardized instruments were used to assess psycho-
emotional state: the Hamilton Depression Rating Scale
(HAM-D), the State-Trait Anxiety Inventory (STAI), the
Patient Health Questionnaire-15 (PHQ-15; 0-30 points), the
Emotional Reactivity Index (ERI), the Depression Awareness
Scale, and a speech productivity assessment. Each symptom
was rated by three experts on a 10-point scale; when ratings
differed by more than two points, the arithmetic mean of the
two closest scores was used without additional rescaling. For
visualization purposes, the resulting scores were also expressed
as percentages (0-100%).

Psychometric Assessment Tools:

Hamilton Depression Rating Scale (HAM-D, adapted by
Vartanov et al.) - assessment of depression severity, including
anhedonia and apathy [Hamilton M., 1960; Vartanov et al.,
adaptation]. Score range: 0-24 points. Interpretation: 0-7
- no depression; 8-13 -mild; 14-18- moderate; >18 -severe
depression.

Spielberger—Khanin State-Trait Anxiety Inventory (STAI)
-assessment of reactive anxiety [Spielberger C.D., Gorsuch
R.L., Lushene R.E., 1983; modified by Khanin Y.L.].

Score range: 20—80 points. Interpretation: <30- low anxiety;
31-44 -moderate anxiety; >45 -high anxiety.

Patient Health Questionnaire-15 (PHQ-15) -self-assessment of
the presence and severity of somatoform symptoms [Kroenke K.,
Spitzer R.L., Williams J.B.W., 2002]. Score range: 0-30 points:
0-4 - minimal somatization; 5-9 - moderate somatization; > 10
- high somatization. Emotional Reactivity Index (ERI, adapted
by Nock et al.) -evaluation of emotional lability [Nock M.K.
et al., 2008; adaptation for Russian-speaking samples]. Score
range: 0—10 points. Interpretation: >6 -high reactivity.

Depression Awareness Scale (adapted according to DSM-5
criteria) -expert assessment (by psychiatrist and neurologist)
of the patient’s level of self-awareness and critical reflection
regarding their emotional state. Scoring: 0-3 -low awareness;
4-6 -partial awareness; 7-10 -high awareness.

Speech Productivity Assessment -expert evaluation of speech
coherence, rate, intonation richness, and spontaneity based on a
structured clinical interview. Scoring System: Each parameter
(symptom) was rated by three independent experts (psychiatrist,
clinical psychologist, neuropsychologist) on a 10-point scale (0
- no symptom; 10- maximal severity). When ratings differed
by more than 2 points, the arithmetic mean of the two closest
values was used; if all three ratings differed by more than 2
points, the simple average of all three was taken. The resulting
averaged scores (range 0-10) were then analyzed without
further transformation. For visualization purposes, these scores
were also converted to a percentage scale (0—100%): Percentage
score = (Average score (0—10) / 10) x 100%.

For statistical analyses (Student’s t-test, Mann-Whitney U
test, ANCOVA), only the original average 10-point scores were
used. The percentage conversion was applied solely in figures
to standardize the scale and did not affect p-values or effect size
calculations.

Statistical Analysis: Statistical analyses were performed using
IBM SPSS Statistics v.11. and for comparisons of mean values
between two independent groups, Student’s t-test was used



when normal distribution was confirmed (based on the Shapiro—
Wilk test), and the Mann-Whitney U test was applied in cases
of deviation from normality. In addition, to assess the combined
effects of lobar localization (frontal/temporal/parietal) and
lateralization (left/right), a one-way ANCOVA was performed
with brain lobe included as a covariate. Statistical significance
was set at p < 0.05. Ninety-five percent confidence intervals
were computed for all effect sizes.

For each comparison, the mean (M), standard deviation (SD),
and p-value were reported. The effect size (Cohen’s d) was
calculated where appropriate.

For each variable, normality was assessed using the Shapiro—
Wilk test. The results were as follows:

* HAM-D: W = 0.97, p = 0.24 (normal distribution)

* STAL: W =0.96, p=0.15 (normal distribution)

* Speech Productivity: W =0.98, p=0.32 (normal distribution)

* PHQ-15: W =0.93, p = 0.02 (non-normal distribution)

* ERI: W=0.92, p=10.01 (non-normal distribution)

* Depression Awareness Scale: W = 0.94, p = 0.03 (non-
normal distribution)

Since the normality assumption held for HAM-D, STAI,
Speech Productivity, and PHQ-15 Awareness (p > 0.05),
between-group comparisons for those measures employed
independent-samples t-tests. For the three variables that deviated
from normality (PHQ-15, ERI, and Depression Awareness), the
nonparametric Mann—Whitney U test was used instead. For
example, the PHQ-15 comparison yielded U =45.5,p <0.001, and
similar significant differences for ERI and Depression Awareness
were confirmed by Mann—Whitney U tests (p < 0.001).

Results.

The study included 60 patients with epilepsy: 30 with
left-hemispheric localization (Group I) and 30 with right-
hemispheric localization (Group II). The groups did not differ
significantly in terms of sex, age, duration of the disease, or
antiepileptic therapy regimens (p > 0.05). All participants were
right-handed.

The study reveals that both groups have a nearly balanced
male-to-female ratio, with Group I having 14 males and 16
females and Group II having 15 males and 15 females. The bar
chart compares mean age, disease duration, and stable AED use
between the two groups, showing similar mean ages (around 34
years), disease durations (about 7 years), and periods of stable
AED use (just over 9 months). These visualizations confirm the
comparability of the two groups in terms of age, sex distribution,
disease duration, and AED use.

The table provides p-value, Cohen's d, mean + standard
deviation, median with interquartile range, and other measures
of impact size after comparing clinical and psychological
indicators between patients with left-hemisphere and right-
hemisphere epilepsy. Among the important conclusions are:

* With a substantial effect size (Cohen's d = 2.88) and a
p-value < 0.001, patients with left-hemisphere epilepsy have
considerably higher HAM-D scores than those with right-
hemisphere epilepsy.

* According to an analysis of STAI (Reactive Anxiety),
patients with right-hemisphere epilepsy score higher on anxiety
tests than those with left-hemisphere epilepsy.
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* According to a PHQ-15 study, somatoform complaints were
substantially higher in the right hemisphere group than in the left.

* Emotional Lability (ERI): The right hemisphere group has
higher emotional lability (8.0 + 1.2; 8.0 [7.2-8.8]) than the left
(3.0+1.1;3.0 [2.3-3.7]), p < 0.001, Cohen's d = 4.24.

* DSM-5 Depression Awareness Scale: Patients with left
hemispheres are more aware of depression (9.0 + 0.8; 9.0 [8.4—
9.5]) than those with right hemispheres (4.0 + 1.6; 4.0 [2.9—
5.1]), p <0.001, Cohen's d = 4.00.

« speaking Productivity: p < 0.001, Cohen's d = 4.23, indicates
that the left hemisphere group is more productive in speaking
(7.0+1.3;7.0 [5.7-8.3]) than the right (2.0 £ 1.1; 2.0 [0.9-3.1]).

For every metric, there are highly significant differences
between the groups when the p-value is less than 0.001. The
left and right hemisphere epilepsy groups differ significantly in
these domains, as seen by the extremely large effect sizes and
Cohen's d values, which are all considerably over 2.

The average clinical indicator scores of people with left-
hemisphere and right-hemisphere epilepsy are directly
compared in this bar chart. The Hamilton Depression Rating
Scale (HAM-D), State-Trait Anxiety Inventory (STAI), Patient
Health Questionnaire-15 (PHQ-15), Emotional Reactivity Index
(ERI), Depression Awareness, and Speech Productivity are the
six clinical domains that are included in the chart.

Higher scores in HAM-D, Depression Awareness, and Speech
Productivity were shown by the left-hemisphere group (light
blue). The right-hemisphere group (red) had higher scores on
the STAI, PHQ-15, and ERI, which suggests that their anxiety,
physical symptoms, and emotional reactivity were more severe.

This bar chart illustrates the Cohen’s d effect sizes for
differences in clinical scores between left and right hemispheric
epilepsy groups across the same six domains. Effect size
quantifies the magnitude of group differences, regardless of
sample size:

The largest effect sizes (above 4.0) were observed in PHQ-15,
ERI, and Speech Productivity, indicating substantial differences
between the groups in these areas. All indicators show large
effect sizes (>2.8), suggesting clinically meaningful differences
across hemispheric lateralization.

In the left-hemisphere focus group, the HAM-D scores (n
= 60) showed a mean of 7.5, but 76.6 % of patients scored >
8, indicating marked right skew. The key percentiles are as
follows:

* 25th percentile (Q1): 4.0

* 50th percentile (median): 7.0

* 75th percentile (Q3): 9.0

* 90th percentile: 13.0

These data are summarized in Table 2, and the full distribution
is illustrated in the accompanying histogram (Figure 3), which
clearly demonstrates the skew toward higher scores.

After adjusting for lobar localization in the ANCOVA model,
the differences between the left- and right-hemispheric groups
on the primary psycho-emotional scales remained highly
significant (p < 0.001). Moreover, the specific lobe involved
(frontal, temporal, or parietal) exerted additional effects on
anxiety and somatization: patients with frontal foci exhibited
more pronounced apathy, whereas temporal lobe localization
was associated with increased anxiety.



Table 2. Comparison of Psycho-Emotional Indicators Between Groups.

. Left-Hemispheric Epilepsy Right-Hemispheric Epileps s
Indicator (M £ SD; Mpedian [IpQR]I; ' (Mg +SD; MeI()lian [IQIl)l])p Y pvalue Cohen’s d
HAM-D (Apathy + Anhedonia) 7.5+1.2;7.5[6.7-8.3] 4.0+1.3;4.0[3.1-4.9] <0.001 2.88
STAI (Reactive Anxiety) 5.0+ 1.6;5.0[3.9-6.1] 9.0+ 1.0;9.0 [8.3-9.7] <0.001 2.89
PHQ-15 (Somatoform Complaints) 2.0+ 1.0;2.0[1.3-2.7] 7.0£1.5;7.0[6.0-8.0] <0.001 4.13
ERI (Emotional Lability) 3.0+ 1.1;3.0 [2.3-3.7] 8.0+ 1.2;8.0[7.2-8.8] <0.001 4.24
Depression Awareness (DSM-5 Scale) 9.0+ 0.8;9.0 [8.4-9.5] 4.0+1.6;4.0[2.9-5.1] <0.001 4.00
Speech Productivity 7.0+ 1.3;7.0 [5.7-8.3] 2.0+ 1.1;2.0[0.9-3.1] <0.001 4.23

Notes: HAM-D: > 8 indicates clinically significant depression [Hamilton, 1960]. STAI: > 45 indicates high anxiety [Spielberger et al., 1983];
PHQ-15: > 10 indicates high somatization [Kroenke et al., 2002]; ERI: > 6 indicates high emotional reactivity [Nock et al., 2008]. Values are
presented as mean + standard deviation (M + SD). Ninety-five percent confidence intervals for Cohen’s d were computed using the standard normal

approximation method for effect

sizes.
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Figure 1. Demographic and Clinical Characteristics of the Participants.
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Figure 2. Shows the direct comparison of scores between left and right hemispheric epilepsy groups across all clinical indicators.
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Figure 3. The Cohen's d effect sizes, showing the magnitude of these differences.
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Figure 4. Provides a nuanced comparative visualization of the differential clinical impact of epilepsy lateralization on emotional, psychological,

and communicative functioning.

Notes: Comparative clinical scale scores for left- versus right-hemispheric epilepsy (means or medians as appropriate). Error bars denote the

minimum—maximum range for each group.

All measures showed statistically significant between-group
differences (p < 0.001). The Cohen’s d effect sizes were very
large, prompting an assessment of their reliability. The 95%
confidence intervals (CI) for d were as follows:

* HAM-D (apathy + anhedonia): d = 2.88; 95% CI [1.98, 3.78]

* STAI (reactive anxiety): d = 2.89; 95% CI [1.99, 3.79]

* PHQ-15 (somatoform complaints): d = 4.13; 95% CI [3.08,
5.18]

* ERI (emotional lability): d = 4.24; 95% CI [3.17, 5.31]

* Depression awareness (DSM-5 scale): d = 4.00; 95% CI
[2.96, 5.04]

* Speech productivity: d =4.23; 95% CI [3.17, 5.29]

These large effect sizes, together with relatively narrow
Cls, indicate a strong and consistent difference between groups;
however, such unusually large effects may reflect potential
sampling or rater bias. In future work, we plan to incorporate objective
linguistic metrics of speech to further validate these results.
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The chart shows the mean scores for six clinical indicators
across two groups of individuals with right-hemispheric
epilepsy and left-hemispheric epilepsy. These indicators include
Hamilton Depression Rating Scale (HAM-D), State-Trait
Anxiety Inventory (STAI), Patient Health Questionnaire-15
(PHQ-15), Emotional Reactivity Index (ERI), Depression
Awareness, and Speech Productivity.

Compared to the right-hemisphere group, participants with
left-hemisphere epilepsy exhibit more severe symptoms in
the areas of speech productivity, depression awareness, and
HAM-D, as evidenced by their higher average scores in these
domains.

The right-hemisphere group, on the other hand, has higher
mean scores in STAI, PHQ-15, and ERI, indicating higher
levels of emotional reactivity, anxiety, and somatic symptoms.

Although most domains show consistent patterns, the error
bars indicate some heterogeneity within each category.



Discussion.

The results obtained confirm the presence of pronounced
differences inthe clinical structure of depressive symptomatology
in patients with focal epilepsy depending on the lateralization of
the epileptic focus. These differences manifest not only in the
severity of individual psychopathological symptoms but also in
the nature of emotional regulation, bodily self-perception, and
the level of awareness of one's psycho-emotional state.

In patients with left-hemispheric epilepsy, apathic-anhedonic
symptoms predominated, along with a high level of awareness
of the depressive state. This profile corresponds to classical
clinical depression, characterized by decreased motivation,
reduced verbal activity, and pronounced self-reflection. These
symptoms may be associated with dysfunction of the fronto-
striatal pathways and dominant frontal structures involved in
dopaminergic modulation of motivation [7,8]. The high level
of self-awareness also indicates preserved metacognitive
abilities, which are characteristic of isolated lesions in the left
hemisphere.

In contrast, the group of patients with right-hemispheric
epilepsy was dominated by anxiety and somatoform disorders,
high emotional lability, and reduced awareness of their
mental state. These findings align with the concept of valence
asymmetry in affective regulation [3], which posits that the right
hemisphere is primarily responsible for processing negative
affect, including anxiety, fear, and irritability. Dysfunction in the
right hemisphere may lead to hyperactivation of the amygdala
and the "fight-or-flight" system, contributing to increased
somatization and diminished interoceptive awareness [5,11-13].

The phenomenon of reduced critical self-evaluation and
impaired emotional insight in patients with right-hemispheric
epilepsy may be linked to a deficit in intuitive emotional
processing and disrupted neural connectivity between the right
orbitofrontal cortex and the viscerosensory system (insula,
ACC), as has also been documented in neuroimaging studies.

The assessment of speech productivity confirmed the expected
differences: patients with left-hemispheric epilepsy, despite
the involvement of language-related brain areas, retained
coherent and emotionally intonated speech. In contrast, patients
with right-hemispheric epilepsy exhibited impoverished
speech, reduced spontaneity, and emotional monotony. This
phenomenon is likely not due to direct damage to linguistic
structures, but rather to diminished emotional and motivational
input into speech production, which is characteristic of right-
hemispheric lesions. These findings support the established role
of the right hemisphere in generating emotional prosody and
speech spontaneity [2,10].

Our results are consistent with several international studies.
For example, Mula and Sander (2016) demonstrated that the
lateralization of the epileptic focus influences the structure of
comorbid affective disorders: left-hemispheric foci are more
frequently associated with anhedonia and cognitive slowing,
whereas right-hemispheric foci are more often linked to anxiety
and somatization. Studies by Jansen et al. and Tatum et al. also
confirmed that right-hemispheric epilepsy is more frequently
associated with reduced self-awareness, emotional instability,
and impaired self-regulation. Thus, the patterns observed in
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our study reinforce the broader international understanding of
functional asymmetry in affective regulation among patients
with epilepsy.

Including lobar localization in the analysis revealed that not
only the hemisphere but also the specific cortical lobe modulates
the psycho-emotional profile. Frontal foci were associated with
more pronounced apathetic—anhedonic disturbances, whereas
temporal localization intensified somatoform symptoms
and anxiety. These findings underscore the importance of
considering both lateralization and lobar involvement when
personalizing the therapeutic plan.

Clinical Significance and Recommendations.

Understanding the lateralization of the epileptic focus can
assist clinicians in predicting a patient’s predominant affective
profile. Patients with left-hemispheric epilepsy more frequently
exhibit apathy, anhedonia, and cognitively structured depression
accompanied by a high degree of self-reflection. This profile
suggests the need for antidepressants with activating properties
and the incorporation of cognitive-behavioral therapy.

In contrast, patients with right-hemispheric epilepsy tend to
present with anxiety, emotional instability, and somatoform
manifestations, often accompanied by reduced self-awareness.
In such cases, the use of anxiolytics, psychoeducation, and
interventions aimed at enhancing interoceptive awareness -
such as mindfulness-based therapy - is clinically justified.

Study Limitations.

This study has several limitations. First, the sample size was
limited. Second, there was no long-term dynamic observation
(i.e., a longitudinal design). Third, the study relied solely
on psychometric scales without integration of functional
neuroimaging data. Finally, the potential influence of
antiepileptic therapy on the severity of affective symptoms was
not separately analyzed, which may be a confounding factor.

Future Research Directions.

Future studies should adopt a longitudinal design with
repeated assessments of psycho-emotional states over time. It
is also important to investigate the specific effects of individual
antiepileptic drugs on the affective profile. Expanding the sample
to include left-handed individuals and cases with bilateral
epileptic foci would improve generalizability. Additionally,
integrating neurophysiological (e.g., EEG activity) and
neuroimaging (e.g., functional MRI) parameters would help
clarify the neural network mechanisms underlying lateralized
depressive manifestations in epilepsy.

Summary and Conclusion.

The findings of this study demonstrate that the lateralization
of the epileptic focus significantly influences the structure of
depressive symptomatology in patients with epilepsy. In left-
hemispheric epilepsy, apathic-anhedonic features and high
self-reflection predominate. In contrast, right-hemispheric
epilepsy is characterized by anxiety, emotional instability, and
somatization, along with reduced emotional awareness. These
distinct profiles should be taken into account when developing
individualized treatment strategies aimed at improving
therapeutic efficacy and long-term outcomes.



Conclusion.

The present study demonstrated that the lateralization of the
epileptic focus exerts a substantial influence on the nature of
depressive symptoms in patients with focal epilepsy. The
data confirm that left-hemispheric epilepsy is predominantly
associated with apathy, anhedonia, reduced motivation, and
speech productivity, yet with preserved insight and high
awareness of depressive states. Conversely, right-hemispheric
epilepsy is more often linked to pronounced anxiety, emotional
lability, somatoform complaints, and reduced emotional
insight, often leading to diagnostic challenges and "masked"
presentations of affective disorders.

The results indicate that the lateralization of epileptic activity
determines not only the phenomenology of depression but also
the level of psycho-emotional awareness, the type of stress
response, and potential treatment outcomes. This underscores
the importance of considering lateralized brain function
when selecting pharmacological and psychotherapeutic
strategies, particularly within the framework of a personalized
neuropsychiatric approach.

Practical Significance.

* The study provides a foundation for more accurate diagnosis
of depressive disorders in epilepsy, considering the lateralization
of the epileptic focus.

« It supports the rationale for individualized
psychopharmacological and psychotherapeutic interventions:
activating therapy and cognitive restructuring for left-
hemispheric epilepsy; anxiety reduction and enhancement of
emotional insight for right-hemispheric epilepsy.

* The findings promote a multidisciplinary treatment approach
involving neurologists, psychiatrists, neuropsychologists, and
rehabilitation specialists when managing patients with focal
epilepsy.

* A promising direction for future work is the development
of screening tools for assessing emotional insight in clinical
practice.

Thus, the lateralization of the epileptic focus is a clinically
significant factor shaping the psycho-emotional profile of
patients. Considering this aspect in treatment planning can
greatly enhance the effectiveness of interventions tailored to
the neuropsychological characteristics of individuals with focal

epilepsy.
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AHHOTAIINA

BumsiHue JaTepanu3anuM JNWJIENTHYECKOT0 04ara Ha
CTPYKTYPY JdeNpecCHBHOH CUMNTOMATHKH NpH GoKaIbHOMI
MUICNCHHI

HecmoTrpsi Ha TO, 4YTO JWATHOCTMKA M JIeYeHHe
(¢oxanbHON JSMWIENCHH B KINHHYECKOWH NPAKTHKe YikKe
JABHO CTaHJAPTHU3MPOBAHBI, B PeAJIbHOH MOBCEIHEBHOM
padoTe 3a4acTyl0 HEAOOLEHUBAIOTCH TpPEBOXKHbIE W
JeNpecCHBHbIE PACCTPONCTBA, CONMYTCTBYHIOIIWE 3TOMY
3a0oeBanui0. Mexkay TeM MMEHHO AelpeccHsi H TpeBora
HUIPAIOT KJIIOYEBYH0 POJIb B CHUKEHHHM KOMILIACHTHOCTH
NMAIMEHTOB - OHM HAPYWIAKT PeryJspHOCTL NpuéMa
NPOTHBO3MWICNTHYECKAX IpenaparoB, 4Yro, B CBOIO
odepeAb, MNPHUBOAUT K Y4YaIlleHHI0 MNPHCTYNOB H
ycyryoseHuio HelipoBOCIAIMTEIBLHBIX IPOLECCOB.
Takum o0pasom, ¢opmupyeTcsi IOPOYHBIA KPYI: YacTbie
NPHCTYNbl YCHWJIMBAKT JeNPECCHBHYI0 CHMITOMATHKY,
a Jenpeccusi - TMOBBIIIACT PHCK HOBBIX MPHCTYIOB.
Oco0eHHO BajKHO, YTO JIaTepajHM3alys 3MUJICNTHYECKOr0
ouara (JIeBOIOJyIIAPHAS WM IpaBomoJymapHast ¢popma)
MO2KeT OBITh CBSI3aHA ¢ PA3JIMYHBIMH 3MOLMOHATBHBIMA U
KOTHUTHBHBIMH HapyIICHUSIMH, BKJIOYasi npeol/agaHmne
anaTud, TPeBOTH, COMATH3AIlMM WJIM CHH:KEHHe pe4eBoil
AKTHBHOCTH. BhifiBIeHHe 3THX B3aMMOCBsI3eil He TOJbLKO
pacmupsier NMOHUMAaHHe HeHPONCUXUATPUYECKOT 0
npopuisi NalHeHTOB ¢ (okanbHOH JNuiencuei, HO M
OTKPBIBAeT MNYTh K IEPCOHAJIM3UPOBAHHOMY IOAXOLY
B /JAUATHOCTHMKE M Tepanuu KOMOPOWIAHBIX COCTOSIHMIA,
4YTO 0CO0CHHO BAXKHO /UI1 MOBbIIICHHS 3P (PEeKTHBHOCTH
JedeHns M npopuiaktuku peunausos. lleabio xaHHOrO
HCCIeI0BAHNA ObLIO M3YYHTH 0COOCHHOCTH JeNpecCHBHOI



CHUMIITOMATHKHU Y NAUMEHTOB ¢ (OKAJIBbHON 3nuiencueil B
3aBHCHMOCTH OT JIATEPATU3AUMH INMHICNTHYECKOr0 04ara.
OcHOBHOI1 3a1ayeil SBJAJIOCH BbISIBJIEHHE pPa3Inyuii B
3MOLHOHAJIBLHOM NpOo(puIe NANUEHTOB C JIEBONOIYIIAPHOM
U INpPaBoNoJylIapHOW ¢opMamMu 3NWJICNCHH, a TaKkKe
omnpejeleHHe CTENEHH OCO3HAHHOCTH, TPEBOMKHOCTH,
COMATHU3ALMM M peyvyeBOl NPOAYKTUBHOCTH IIPM PAa3HBIX
THHaX mnopaxeHuss. Oco0oe BHHMaHHe YyIeasIIOCHh
OlleHKe B3aMMOCBSI3M MEKAy JaTepanu3anueil o4yara M
npeod/jagaHneM TeX MM HHbIX a¢(peKTHBHBIX NPOSIBJICHMIA,
4YTO MMeeT BasKHOe 3HAYeHMe [JIsl NIePCOHAIM3MPOBAHHOIO
NMoAX0Aa K [AMArHOCTHKEe M Tepanuu KOMOPOUIHBIX
PACCTPONCTB y MAUMEHTOB € JMHJIeNCcHei.

Heas ncciaenopanus: ONEHUTs 0COOCHHOCTH ACIPECCUBHOM
CUMITOMAaTUKH y IALMEHTOB SIMUJIENCUEH B 3aBUCUMOCTH OT
JlaTepalin3alyy SIHIEITHYECKOTO 0Yara.

Matepuansl u MeToabl: B wnccnenoBanme BimoueHs! 60
NalUEHTOB € TOATBEPKACHHON SNUIEICUEN, pa3ienéHHbIE

Ha JIB€ paBHBIE TPYNIbL: C JeBomoaymapHod (n = 30)
u mpasononymapuod (n = 30) dopmamu. Jlist oueHkH
MICUX03MOIIMOHATIHHOTO COCTOSIHUSA HCTIONB30BAINCh
cTaHfapTusupoBanHele mKamel: HAM-D, STAI, PHQ-

15, uHpgexc sMonnoHanmbHON peakTuBHOCTH (ERI), mikama
OCO3HAHHOCTH JETNPECCUU U OLIEHKA PEUEBOM IPOLYKTUBHOCTH.
Kaxaprii cumnrom oneHnBancs no 10-0ayipHOI mikase.

Jnst craTucTHyeckoil 00pabOTKHM JaHHBIX HCIIOJIb30BAIUCH
t-kputepuii Crteiogenta u U-kputepuii MaHHa-YHUTHH B
3aBUCUMOCTHU OT HOPMaJIbHOCTH PacIpeleeHNs, IPOBEPEHHON
no kpurepuio Illamupo-Yunka. CTaTHCTUYECKH 3HAYMMBIMU
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CUMTAIUCh pa3nuuug npu ypoBHe p < 0.05. Pacuérsl
BBINONHSIIHMCH B iporpamme IBM SPSS Statistics v.11.

PesysabTaThl: Y NanMeHTOB C JEBOMOMYIIAPHON AMIUIIETICHe
JOMUHHUPOBAJIM alaTHsl, aHTeIOHUS, BBICOKass caMopeqIIeKcHs
n coxpaHHas peub. CpenHuil yposeHp mo mxane HAM-D
cocrapunn 7.5+ 1.2, mpu 3toM 76,6% wuMenn KIMHUYECKU
3HaunMyto nenpeccuro (HAM-D > 8). Oco3HaHHOCTH COCTOSIHUS
(DSM-5) Taxke Obima Bbicokoi (9.0 +0.8).Y mamumeHnToB ¢
TIPaBOIIOIYIIAPHON SHHJIETICHel Ipeodiiafani TPeBOKHOCTh
(STAI 9.0+1.0), comartodopmuble xamodsl (PHQ-15:
7.0 £1.5), omoumonanbHas nabwieHocTh (ERI: 8.0 +1.2)
U CHWXKEHHas oco3HaHHOCTH (4.0 £+ 1.6). 83,3% mnanueHTOB
JIEMOHCTPHPOBAIN BBICOKMH ypOBEHb TPEBOXKHOCTH, a Y
71% otMeuanachk BeIpakeHHass comarm3anus (PHQ-15 > 10).
PedeBast nNpogyKTUBHOCTH B 3TOW IpyIine Oblla 3HAYMTENHEHO
camkeHa (2.0+1.1), xapakrepu3oBajzach MOHOTOHHOCTBHIO
W HHU3KOHM cHoHTaHHOCThIO. [lo BceM mokazaTessiM paziudus
MEXAY TpymnIamMH OBUTM CTaTUCTUYECKH 3HAYMMBIMH (p <
0,001) c BeicokuM paszmepom sddekra (Cohen’s d > 2.8), uto
TIOJTBEPK/IAET BIMSHHUE JIaTepaM3allii ovara Ha XapakTep
aQpEeKTUBHBIX pacCTPOUCTB.

BruiBon: Jlarepanm3zauns SMHIIETITHYECKOTO oyara
OKa3bIBAE€T  CYNIECTBEHHOE  BIWSHHE Ha  CTPYKTYpY
JITIPECCUBHBIX MposiBlieHnit. [1omyueHHbIe TaHHbIE TIO3BOJISIOT
middepeHnnpoBaTh THUI  JAENpPECCHH W aganTHPOBaTh
ncuxo(hapMaKoJIOTHYECKY IO u NICUXOTEPANEBTUUECKYIO
TakTUKy. PesynpraTel MOTyT OBITH  HCIIONB30BaHBI B
KIIMHUYECKOH TpaKTHKE IS IEePCOHANN3AINU JAUArHOCTHKA
U Tepanuu Jenpeccud Mpu (POKYCHOH SIMIEIICHH C YyYETOM
JlaTepain3ayy ovara.
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