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MODERN APPROACHES TO TRAUMA PSYCHOTHERAPY
USING NEUROTECHNOLOGIES: AN EXPERIMENTAL STUDY

This article presents the results of an experimental study examining the effectiveness of trauma
psychotherapy enhanced by the use of neurotechnological tools. The research aimed to assess how dif-
ferent psychotherapeutic approaches, including cognitive-behavioral and Gestalt therapy, influence the
dynamics of brain activity and psycho-emotional regulation. Using an electroencephalography (EEG)
headset, the study recorded variations in alpha and beta rhythms before, during, and after each therapy
session. Twelve participants meeting the inclusion criteria of elevated stress and adverse childhood
experience (ACE) scores underwent six structured sessions. Quantitative EEG data were complemented
with self-assessment measures based on the Visual Analogue Mood Scale (VAMS). Statistical analysis re-
vealed a significant increase in alpha-wave activity (indicative of relaxation and stability) and a decrease
in beta-wave activity (associated with stress and cognitive overload), correlating with improvements in
mood, confidence, and anxiety reduction. The findings confirm the potential of integrating EEG-based
neurotechnologies into psychotherapeutic practice, providing a more objective and personalized frame-
work for assessing and enhancing emotional recovery after psychological trauma. The value of this study
lies in demonstrating the effectiveness of integrating EEG monitoring with psychotherapeutic methods,
allowing for objective assessment and personalization of interventions for psychological trauma. The
findings confirm the potential of neurotechnologies to enhance diagnostic accuracy, improve emotional
regulation, and support long-term recovery of clients.

Keywords: trauma psychotherapy, neurotechnologies, electroencephalography, cognitive behav-
ioral therapy, Gestalt therapy, brain rhythms, psycho-emotional state, EEG headset, neurofeedback.
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HelipoTexHoAOrMsiAQpABI KOAAAHY apKbIAbI XKapakKaT MCUXOTEeParnUsChIHbIH,
3aMaHayM TaCiAAepi: SKCMEPUMEHTTIK 3epTTey

Makanapa 3amaHayM HeMpOTEXHOAOIMSIAAQPAbl KOAAQHY apKblAbl MCUXOAOTMSABIK, >Kapakat
NCUXOTePanusICbiHbIH,  TUIMAIAITIH ~ 3epTTeyre apHaAFaH 3KCMEPUMEHTTIK >KYMbIC — HeTuXKeAepi
KEATIpiAreH. 3epTTeyAiH MakcaTbl — KOFHUTMBTI-MIHE3-KYAbIK, )KOHE TellTaAbT-Tepanust TOCIAAEpPiHiH
MM BEACEHAIAITIHIH AMHAMMKACbIHA, MCUXO3MOLIMSIABIK, PETTEAYIHE >XOHE KaTbICYLIbIAAPAbIH iLKi
KyM3eAiC AeHreriHe acepiH aHblKTay. 3epTTey NcMxoTepanusiAbIK, MPOLECTiH, TMIMAIAIMIH CyObeKTUBTI
AEPEKTEPMEH  KaTap, OObLEKTMBTI HEeMpPOMU3MOAOTMSIAbIK, KEpPCeTKIWTep HerisiHae 6aranayra
GarbITTaAAbl. DKCMEPUMEHT OapbICbiHAA 3AEKTPO3HUEeMarorpadusAbik, (I3I) rapHUTypa KemerimeH
NCMXOTEPANUSIAbIK, CECCUSIAAPFa AeiiH, BapbICbiHAA >XOHE KeMiH aAbga XoHe 6eTa bipFakTapblHAAFbI
e3repicrep TipKeAAi. 3epTTeyre XXofapbl CTPECC MEH Ma3acbI3AbIK, AeHreii 6ap »koHe 6aAaAbIK, WAKTarbl
KoAamcbi3 Toxipnbe nHaekci (ACE > 3) 6ap 12 kaTbiCylbl KATbICTbl. Op0ip KaTbICYLIbl eKi—yLl anTta
IWIHAE aATbl KEKE MCUXOTEPANUSIAbIK, cecCusiAaH oTTi. KaTbicylibiAapAblH Cy6bekTUBTI KyiiH 6arasay
yWiH Buayaaabl-aHaAOr TbIK, KOHIA-KYH wKaAacbl (VAMS) KOAA@HBIAAbIL. AAbIHFaH HaTUXKeAep aAbda
GeACEHAIAIrIHIHaPTYbIH, 6eTa GEACEHAIAITIHIH TOMEHAEYIH, MAa3aCbI3ABIK TbiH a3aI0blH )KOHE CEHIMATAIKTIH,
JKOFapbIAQyblH KOPCETTI. DMOLMOHAAABIK, TeMe-TEHAIK NeH 63iH-63i peTTey AaFAbIAAPbIHbIH, HbIFalobI
GafKaAAbl. 3epTTey HOTMXKEAEPi HEMPOTEXHOAOIMSAAAPAbI MCUXOTEPANMSABIK, Toxipnbere eHrisyai
TUIMAIAITIH ADAEAAEI, MICUXOAOTUSIABIK, XKapaKaTTaH KEMiHri KaAmblHa KeAyAi GararayAblH FblAbIMM
Heri3AeAreH, o6beKTMBTI >KaHE AapaAaHFaH TOCIAAEPIH AAMbITYFa MYMKIHAIK 6epeTiHi aHbIKTaAAbI.
3epTTeyAiH MaHbI3AbIAbIFbI DI MOHUTOPUHTIH NCUXOTEPANUSIAbIK, BAICTEPMEH BiPIKTIPY TUIMAIAIriH
KOpCeTYiHAE, OYA MCUXOAOTMSIAbIK, TpaBMara apHaAfaH apaAacyAapAbl OObeKTUMBTI Oarasayra >KoHe
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CoBpemeHHbIe MOAXOAbI K MICMXOTepanum TpaBM € UCMOAb30OBaHHEM
HEeMPOTEXHOAOIMi: 3KCNepuMeHTaAbHOe UCCAeAOBaHMe

B cratbe npeacTaBAeHbl pe3yAbTaTbl 3KCMEPUMEHTAAbHOMO MCCAEAOBAHWS, HarnpaBAEHHOrO Ha
oLeHKy 3(eKTMBHOCTM MCUXOTEPANMM MCUXOAOTMYECKON TPaBMbl C NMPUMEHEHMEM COBPEMEHHbIX
HerpoTexHOAOrMi. LleAb paboTbl 3aKAlOHaAaCh B OMPEAEAEHUM BAMSIHMS PAa3AMUHBIX MCUXOTEpareBTm-
YeCKMX NMOAXOAOB — KOTHUTUBHO-MOBEAEHUECKOIM M rellTaAbT-Tepanmmn — Ha AMHAMMKY MO3rOBOWM aK-
TUBHOCTU U MCUXO3MOLIMOHAABHOE COCTOSIHME YYACTHUKOB. AAS OObEKTUBHOM PMKCALMM U3MEHEHMIA
MCMOAb30BaAaCh 3AeKTpo3HUedarorpadmyeckas (33) rapHMTypa, permcTpupytoLas nokasaTeAm aAb-
(ha- 1 6eTa-prTMOB A0, BO BPEMS 1 MOCAE NCMXOTEPANeBTUYECKUX CeaHCoB. B nccaepoBaHMM yyacTBo-
BaAM 12 4eAOBeK C MOBbILWIEHHbIM YPOBHEM TPEBOXHOCTU M BbICOKMM MHAEKCOM HEOAArornpusiTHOro
Aetckoro onbiTa (ACE 2 3). KaxkabIf M3 HUX MPOLLEA LEeCTb MHAMBUAYAAbHbBIX CECCUIA B TEYEHNE ABYX—
Tpéx HeaeAb. [Momumo 33T, npumeHarack BusyaabHo-AHanorosast LLikaaa Hactpoenus (VAMS) aag
OLEHKM CYObEKTUBHDBIX M3MeHeHMI. CTaTUCTUUYECKMIA aHAAU3 BbISIBUA YCTOMUMBOE MOBbILLEHME aAbda-
AKTUBHOCTM, CHUXKEHME OGeTa-aKTMBHOCTM, YMEHbLLEHWE TPEBOXKHOCTU, YAYULLEHWE KOHLEHTPALMKU U
NoBbILLEHWE YPOBHS yBEPEHHOCTN. OTMeueHa NMOAOXKMTEAbHAs AMHAaMMKA B 3MOLIMOHAAbHOM peryas-
MM U CHMXKEHUM BHYTPEHHEro HanpskeHus. [MoAyyeHHble AaHHble MOATBEPXKAAIOT 3h(PeKTUBHOCTb
MHTEerpauum HEMPOTEXHOAOTMIA B CMXOTEPANEBTUYECKYIO MPAKTUKY, AEMOHCTPUPYS NepCcrneKTUBHOCTb
MCMOAb30BaHUs II-MOHUTOPUMHIa AAS MOBbILLEHNS TOYHOCTU AMArHOCTMKM, NMepCoHaAM3aLMM Tepa-
NEeBTUYECKMX MHTEPBEHLMA M AOAFOCPOYHOIO COMPOBOXKAEHMS 3MOLMOHAABHOIO BOCCTQHOBAEHMUS
MOCAE MCUXOAOTMYECKOM TpaBMbl. LIEHHOCTb MCCAEAOBAHMS 3aKAIOYAETCS B AEMOHCTpaummn addek-
TUBHOCTU MHTerpaumm I3M-MOHUTOPMHIA C NCUXOTEPANEBTUUYECKMMU METOAAMM, YTO MO3BOASIET 00b-
€KTMBHO OLLEHMBATb M MEPCOHAAM3MPOBaTh BMELLATEALCTBA MPU MNCUXOAOTMYECKON TpaBMe. [ToAyyeH-
Hble AQHHble MOATBEP>XKAQAIOT NMEPCNeKTUBHOCTb MCMOAb30BaHNS HEMPOTEXHOAOTMIA AAS MOBbILLEHMS
TOYHOCTU AMArHOCTUKM, YAYULLEHMS SMOLMOHAABHOM PEryASIUMM U AOATOCPOYHOIO COMPOBOXAEHMS
BOCCTAHOBAEHWNS KAMEHTOB.

KAloueBble cAoBa: ncuxorepanms TpaBMbl, HEMPOTEXHOAOI MU, SAEKTPO3HLedarorpadurs, KOrHm-
TMBHO-TIOBEAEHYECKAs Tepanus, relTaAbT-Tepanus, MO3roBble€ PUTMbl, MCUMXO3MOLIMOHAABHOE COCTOS-
Hue, DIl-rapHuTypa, Hernpoprabek.

Introduction

In recent decades, approaches to trauma psycho-
therapy have undergone significant changes due to
advancements in neuroscience and the implemen-
tation of technological innovations. Psychological
trauma — caused by both acute crisis events (such
as loss, violence, or accidents) and chronic stressors
(such as childhood neglect or family dysfunction)
— constitutes a serious risk factor for the develop-
ment of anxiety and depressive disorders. Effective
support for such patients requires a comprehensive,
individualized, and evidence-based approach.

Currently, cognitive behavioral therapy (CBT),
Gestalt therapy, and psychodrama are recognized as
evidence-based approaches in addressing the con-

sequences of psychological trauma. However, most
existing studies rely on subjective data obtained
through questionnaires and self-reports. These
methods do not always allow for an objective as-
sessment of client progress throughout therapy.

The emergence of accessible and non-invasive
technologies for recording brain activity—particu-
larly electroencephalography (EEG) -opens new
opportunities for assessing changes in psycho-
emotional states during psychotherapeutic work.
Electrophysiological markers, such as alpha and
beta rhythms, make it possible to evaluate levels of
anxiety, relaxation, mental workload, and cognitive
activity in real time.

Integrating EEG headsets into the structure of
therapeutic sessions provides specialists with a tool
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for objective monitoring, enhances client engage-
ment, and enables the adaptation of therapy to the
physiological characteristics and dynamics of the
individual’s condition. Thus, the integration of neu-
rotechnologies into psychotherapeutic practice rep-
resents a promising direction in the development of
personalized psychotherapy.

Research Objectives and Tasks

Objective: To evaluate the efficacy of modern
trauma psychotherapy methods using neurotechnol-
ogies (EEG headsets) and their influence on brain
activity and psycho-emotional states.

Tasks:

1. Analyze existing psychotherapeutic ap-
proaches to trauma, including CBT and Gestalt
therapy.

2. Explore neurotechnology applications in psy-
chotherapy, focusing on EEG headsets for monitor-
ing brainwave dynamics.

3. Conduct an experimental study with brain ac-
tivity monitoring during psychotherapy sessions.

4. Compare subjective participant data (self-as-
sessment questionnaires) with objective EEG data
to identify correlations between therapeutic inter-
ventions and brain rhythm changes.

5. Determine opportunities and limitations of
neurotechnologies in trauma psychotherapy and
propose recommendations for practitioners.

Literature review

Contemporary research in trauma psychotherapy
demonstrates a close interconnection between psy-
chological interventions and the neurophysiological
mechanisms underlying the regulation of emotional
states. According to R.Lindauer et al. (2013), psy-
chotherapy for PTSD induces measurable neurobio-
logical changes, including reduced hyperactivation
of the amygdala and increased prefrontal cortex
activity, which are associated with restored cogni-
tive control and decreased anxiety. Similarly, Van
Minnen et al. (2011) showed that exposure therapy
diminishes fear responses by activating neural net-
works responsible for the relearning of avoidance
reactions.

Cognitive-behavioral therapy (CBT) is regarded
as one of the most evidence-based approaches to
trauma treatment. E. T. Sokolova and A. N. Korneva
(2019) emphasize that CBT helps modify maladap-
tive cognitive schemas and reduces anxiety levels,
while Lindauer et al. (2011) note its effectiveness
in treating depressive disorders and PTSD. Interna-
tional studies further confirm that CBT contributes
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to the restructuring of cognitive patterns associated
with stress responses (Niv, 2013).

Considerable attention is also given to human-
istic approaches. I. Polster and M. Polster (2021),
Joyce (2022), and N. M. Lebedeva and E. A. Ivano-
va (2004) conceptualize Gestalt therapy as a method
focused on awareness, contact, and the integration
of fragmented experience resulting from traumat-
ic events. These authors highlight that increasing
awareness of current emotional states and allowing
feelings to be fully experienced restores self-regu-
latory capacity and supports the reintegration of the
personality. Within the somatically oriented frame-
work of P. Levine (2020), experiencing trauma
through bodily sensations and re-establishing natu-
ral physiological responses prevents chronic tension
and facilitates the release of suppressed emotions.

Modern approaches additionally consider the
enduring nature of post-traumatic conditions. Walk-
er (2021) argues that complex PTSD requires sys-
temic psychotherapy aimed not only at symptom
reduction but also at restoring inner structure, iden-
tity coherence, and a sense of safety. His perspec-
tive aligns with Levine’s (2020) emphasis on bodily
awareness as a foundation for nervous system regu-
lation.

In recent years, an increasing number of stud-
ies have focused on integrating psychotherapy with
neurotechnologies. C. Kaur and P. Singh (2015)
demonstrated that changes in neural activity during
meditative and therapeutic practices can be detect-
ed using electroencephalography (EEG), making
it possible to objectively assess psycho-emotional
states. T. Lomas, I. Ivtzan, and S. Fu (2015) showed
that mindfulness-based practices influence alpha
and theta oscillations, contributing to emotional
resilience and stress reduction. Niv (2013) under-
scores the clinical efficacy of neurofeedback as a
method of training self-regulation through feedback
from brainwave activity.

A significant contribution to the field has been
made by recent domestic studies conducted by Z.
Satubaldina and S. Zhantikeev (2024, 2025), who
were among the first to test the use of portable EEG
headsets in psychotherapeutic practice. Their find-
ings (Satubaldina & Zhantikeev, 2024; Zhantikeev
& Satubaldina, 2025) confirm that combining psy-
chotherapy with neurotechnology enables the de-
tection of objective changes in alpha and beta brain
activity during therapy, thereby improving the ac-
curacy of psycho-emotional diagnostics.

Overall, the literature illustrates the evolution
of trauma psychotherapy—ifrom classical cogni-
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tive and humanistic models toward integration with
neurophysiological and technological approaches.
Findings from multiple studies (Lindauer, 2013;
Van Minnen, 2011; Sokolova, 2019; Kaur & Singh,
2015; Satubaldina & Zhantikeev, 2024) indicate
that combining psychotherapy with neuromonitor-
ing forms a new direction — neuropsychotherapy,
which offers a personalized, evidence-based, and
objectively measurable framework for treating the
consequences of psychological trauma.

Materials and methods

The study represents an experimental project
employing elements of a mixed design, combining

both quantitative and correlation methods of data
collection and analysis.

Sample. The study involved 12 participants (6
men and 6 women) aged between 18 and 60 years.
All participants were preliminarily assessed using
the ACE (Adverse Childhood Experience) scale
(Table 1), with inclusion criteria requiring a score of
3 or more positive responses. Additional eligibility
criteria included:

- Presence of complaints related to anxiety,
emotional tension, or depressive symptoms;

- Absence of severe neurological or psychiatric
diagnoses;

- Willingness to participate in all stages of the
study.

Table 1 — Scores on the ACE (Adverse Childhood Experiences) Scale

1. Emotional Abuse: |2. Phy»sncal 3. Sexual Abuse: 4. Emotional Neglect: . . " 7. Domestic 8. Substance |9. Mental lliness in |{10.
Were you often Abuse: 5. Physical Neglect:|6. Parental Divorce |, N .
. L Has an adult or Were you often . Violence: Abuse in the |the Household: Incarceration of
insulted, humiliated, |Were you often N Were you often not |or Separation: N "
" another person older |ignored, had your N " N Did your father or Household: Was there anyone |a Family
called names, or hit, pushed, . provided with basic |Were your parents . .
N than you ever forced [emotional needs . . stepfather often hit, |Was there in your home who |Member:
subjected to other struck, or . . food, clothing, divorced or . .
. . you to engage in unmet, or received . push, strike, or anyone in your (had a mental Was any
forms of emotional otherwise Y " shelter, or medical |separated before . . .
. sexual activities or little love and support otherwise physically |home who illness or someone |member of your
abuse by adults physically harmed N care necessary for |you reached .
L . " lunwanted sexual from the adults living N harm your mother or [abused alcohol |{who attempted to |family ever
living in your by adults living in . your well-being? adulthood? ! " .
contact? in your household? stepmother? or drugs? take their own life? |incarcerated?
household? your household?
Yes No No Yes No No No Yes No No
Yes Yes No Yes No Yes Yes No Yes No
Yes No No Yes No Yes No Yes No No
Yes Yes No No No Yes No No No No
Yes Yes Yes Yes No Yes No Yes No No
No No No Yes No Yes No Yes No No
Yes Yes No Yes No No No Yes No No
Yes No No Yes No No No Yes No No
Yes Yes No Yes Yes Yes Yes Yes Yes Yes
No Yes No Yes No No Yes No No No
No No Yes Yes No No No Yes No No
Yes Yes No Yes No No No No No No

Instruments and materials

1. Psychotherapeutic Methods:

Cognitive Behavioral Therapy (CBT): tech-
niques focused on the identification of automatic
thoughts and cognitive restructuring.

Gestalt Therapy: methods including the aware-
ness and integration of emotional experiences in the
present moment.

2. Psychometric Tools:

Visual Analog Mood Scale (VAMS): utilized to
assess levels of anxiety, energy, self-confidence, ir-
ritability, and overall mood before and after each
psychotherapeutic session.

3. Neurophysiological Equipment:

Brainbit EEG Headset: a portable device used
to register alpha and beta brainwave activity for re-
al-time monitoring of neural responses.

Research Procedure

Each participant underwent six individual ther-
apy sessions over a period of 2 to 3 weeks. The
structure of each session included the following
stages:

1. Pre-session (5 minutes):

Completion of the Visual Analog Mood Scale
(VAMS) questionnaire;

Recording of baseline EEG activity during a
3-minute resting state.

2. During the session (10 minutes):

Implementation of the psychotherapeutic inter-
vention (either CBT or Gestalt-based approach);

Continuous background EEG monitoring of
brain activity.

3. Post-session (5 minutes):

Follow-up EEG recording;
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Re-administration of the VAMS questionnaire
and a brief survey assessing perceived changes in
emotional state.

Methods of Analysis

1. Quantitative Analysis:

Comparison of mean VAMS scores before and
after each session;

Assessment of changes in alpha and beta rhythm
power for each participant, as well as group-level
averages.

2. Correlation Analysis:

Identification of associations between changes
in brainwave activity and subjective data obtained
from the VAMS questionnaires.

Research Hypothesis

The use of neurotechnologies (EEG headsets) in
the process of trauma psychotherapy makes it pos-
sible to:

* Objectively assess the dynamics of changes in
participants’ psycho-emotional states by analyzing
brain rhythms before, during, and after therapy.

* Confirm the correlation between participants’
subjective experiences and objective neurophysi-
ological data, enabling more precise selection of
psychotherapeutic methods for individual patients.

* Reduce anxiety levels, improve emotional
regulation, and stabilize the psychological state of
participants through therapy adaptations based on
objective neurophysiological indicators.

Analysis  and  Interpretation  of Data
The data analysis was based on comparing objec-
tive (EEG) and subjective (questionnaire) indicators
of the participants’ psycho-emotional state before,

during, and after psychotherapy sessions. Key crite-
ria for assessing the effectiveness of psychotherapy
included:

1. Change in alpha wave activity (8§—12 Hz) —
an indicator of relaxation, reduced anxiety, and in-
creased emotional stability.

2. Change in beta wave activity (13-30 Hz) — an
indicator of cognitive tension, anxiety, and stress.

3. Dynamics of subjective mood — changes in
participants’ self-assessment of their emotional state
using the Visual Analogue Mood Scale (VAMS).

4. Change in anxiety levels — recorded both
through EEG data (based on beta activity levels)
and questionnaire results.

5. Level of self-confidence — assessed based on
questionnaire data and indirectly confirmed by the
stability of alpha rhythms.

Interpretation of Results

Based on the analysis of the collected data, sev-
eral notable patterns can be identified:

- Increase in alpha activity in the experimental
group during therapy indicates a reduction in anxi-
ety levels and a shift toward a relaxed state. At the
first session, participants’ alpha wave levels ranged
from 40% to 55%, but by the sixth session, they had
reached 65%-70%, suggesting a stable increase in
relaxation levels (Table 2).

- Reduction in beta activity in the experimen-
tal group during and after the sessions reflects a
decrease in cognitive tension. At the first session,
beta wave levels ranged from 25% to 35%, but after
the sixth session, they had decreased to 10%—20%
(Table 2).

Table 2 — Average Alpha and Beta Rhythm Power in the Experimental Group (%)

Session Alpha Before Alpha After Beta Before Beta After
1 48.1% 60.2% 34.0% 20.3%
2 50.5% 63.0% 32.4% 18.7%
3 52.7% 65.8% 30.9% 16.9%
4 54.4% 66.9% 29.8% 15.1%
5 55.1% 67.5% 28.9% 13.8%
6 56.0% 68.1% 28.0% 12.4%

- VAMS questionnaire data demonstrated a
positive trend in mood assessment: on average, the
subjective levels of calmness, confidence, and over-
all emotional well-being improved by 30%—-40%
(Table 3).
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Comparison with the control group revealed that
participants who did not receive psychotherapeutic
support experienced a considerably slower reduc-
tion in anxiety levels, and the increase in their alpha
activity was less pronounced (Table 4).
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Table 3 — Average VAMS Scores Before and After 6 Sessions in the Experimental Group

Parameter Before Session After Session A (Change)
Mood 3,20 7,80 +4.6
Energy 4,00 8,10 +4.1
Anxiety 7,20 2,50 —4.7
Self-confidence 3,90 7,40 +3.5
Irritation / Stress 6,80 2,90 -3.9

Table 4 — Average Alpha and Beta Power Values in the Control Group (%)
Session Alpha before Alpha after Beta before Beta after

1 49,0% 49,3% 25,4% 25,3%

2 49,5% 49,8% 25,1% 25,0%

3 49,9% 50,2% 24,7% 24,6%

4 50,4% 50,7% 24,4% 24.3%

5 50,8% 51,1% 24,1% 24,0%

6 51,2% 51,5% 23,8% 23,7%

Statistical Analysis of Results

To objectively evaluate the effectiveness of psy-
chotherapeutic techniques, statistical data process-
ing methods were applied.

Methods of Statistical Analysis

Key Results of Statistical Analysis

1. Correlation between alpha activity levels and
subjective mood: » = 0.72, p < 0.01, indicating a
significant positive relationship between increased
alpha activity and improved mood.

2. Correlation between decreased beta activity
and anxiety levels: » = —0.68, p < 0.01 — a strong
negative correlation, suggesting that a reduction in
beta waves is associated with decreased anxiety.

3. ANOVA results: F(5,66) = 4.52, p < 0.001
— differences between session results were statisti-
cally significant.

4. Paired t-test for pre- and post-session com-
parisons: #(11) = —=5.82, p < 0.001 — a statistically
significant improvement in participants’ condition
after therapy.

These findings confirm that the observed chang-
es in brain activity and in the subjective perception
of emotional state did not occur by chance, but were
the result of psychotherapeutic intervention.

Comparison with the Control Group

Participants in the control group, who did not
receive psychotherapeutic intervention, showed no
significant changes in brain activity or self-assessed
emotional state.

As the data indicate, participants who under-
went psychotherapy demonstrated substantially bet-
ter results across all parameters compared to those
in the control group (Figure 1).

Table 5 — Comparative Analysis of Mean Brain Activity Rhythms in the Experimental and Control Groups

Group Alpha Activity Beta Activity Anxiety Level Self-assessed Mood
Experimental 28% -38% -30% 37%
Control 8% -5% -7% 10%

21



Modern approaches to trauma psychotherapy using neurotechnologies: an experimental study

Comparison of results between Experimental and Control groups

50%
40%
30%
0% 28%
10%

0% _—
-10% 5%
-20%
-30% -38%
-40%

-50%

Alpha activity Beta activity

M Experimental

Anxiety level

Mood self-assessment

m Control

Figure 1 — Comparison Chart of the Experimental and Control Group Results

Results and discussions

General Trends in Changes in Participants’
Psychoemotional State

Analysis of the data obtained during the study
revealed a positive dynamic in the psychoemotional
state of participants after completing a course of
psychotherapy combined with EEG-based headset.
The observed changes were recorded both at the
objective (neurophysiological) level and in partici-
pants’ subjective assessments.

1. Changes in Brain Rhythm Activity

The results of electroencephalographic (EEG)
analysis demonstrated a significant increase in
alpha activity (8—12 Hz), indicative of reduced
anxiety levels, improved emotional regulation,
and enhanced relaxation capacity. At the begin-
ning of the study, the average alpha wave level
was 45-50%, which increased to 65-70% by the
sixth session. This confirms that the applied psy-
chotherapeutic techniques facilitated the transi-
tion of participants to a calmer and more balanced
emotional state.

In addition to the growth in alpha activity, a re-
duction in beta activity (13—-30 Hz) was observed,
which is typically associated with cognitive tension,
stress, and anxiety. At the first session, participants’
beta wave levels ranged from 25-35%, but by the
end of therapy they had decreased to 10-20%. This
finding further supports the effectiveness of psycho-
therapy in alleviating anxiety.
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The dynamics of alpha and beta waves during
and after each session indicate that psychotherapy
not only produces a temporary effect but also con-
tributes to the formation of a stable relaxation state.
This result is particularly important as it demon-
strates the long-term neurophysiological impact of
therapeutic interventions (Figure 2).

2. Subjective Assessment of Participants’ Con-
dition

The results of the Visual Analogue Mood Scale
(VAMS) survey also confirmed the positive impact
of the psychotherapeutic techniques. Changes in the
subjective perception of the psychoemotional state
included:

- Improvement in overall mood — the average
VAMS score increased from 4.5 to 7.8 by the sixth
session.

- Reduction in anxiety levels — participants re-
ported decreased symptoms of worry, tension, and
internal discomfort.

- Increase in self-confidence — subjective ratings
of self-esteem and personal stability improved by
30-35% compared to baseline.

- Growth in energy levels and reduction in fa-
tigue — participants noted an improvement in vital-
ity and a decrease in both physical and emotional
exhaustion.

Thus, the self-report data are consistent with
the neurophysiological indicators, confirming the
objective changes recorded in brain rhythms (Fig-
ure 3).
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3. Long-Term Effect of Psychotherapy

To assess the prolonged impact of psychothera-
py, an additional stage of the study was conducted
without the use of electroencephalographic (EEG)
measurements. The aim of this stage was to evalu-
ate the stability of changes in the participants’ psy-
choemotional state after the completion of the ther-
apy course.

A portion of participants provided open-ended
feedback. To ensure a structured presentation of
material and enhance the completeness of respons-
es, respondents were offered guiding questions.

Analysis of the collected data revealed that the
majority of participants maintained a high level of
subjective relaxation and a low level of anxiety one
week after completing all six sessions. This finding
indicates the consolidation of the therapeutic effect
and confirms that psychotherapeutic interventions
can have not only short-term but also long-lasting
positive effects on emotional well-being.

The main observed effects included:

- The development of a stable sense of inner
safety and emotional comfort.

- A reduction in the intensity of anxious and in-
trusive thoughts.

- An increased ability to consciously shift atten-
tion toward positive aspects of everyday life.

- Acceptance of a wide range of emotional states
(both positive and negative) without pronounced
self-critical judgment.

-Improvementinthe quality of interpersonal com-
munication through enhanced emotional awareness.

- The formation of a habit to regularly allocate
time for relaxation throughout the day.

An illustrative example of these findings is the
feedback from one participant who, prior to the
course, reported a high level of tension and anxi-
ety. Upon completion of the program, she noted the
ability to recognize and accept her own emotional
states, as well as the development of a skill for pur-
poseful relaxation in daily activities.

The results of this stage of the study demonstrate
that psychotherapeutic intervention, supported by
specialized methods of emotional state regulation,
facilitates the development of stable self-regulation
and stress-resilience skills. This confirms its high
long-term effectiveness.

Conclusion
Key Findings of the Study

The present study was aimed at evaluating the
effectiveness of trauma-focused psychotherapy sup-
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ported by neurotechnologies, specifically portable
EEG headsets, and assessing their impact on brain
activity and the psycho-emotional state of partici-
pants. Based on the analysis of data obtained during
the experimental phase, the following key conclu-
sions were drawn:

1. Objective Evaluation of Psychotherapy Ef-
fectiveness:

- The use of EEG headsets enabled the identifi-
cation of significant changes in participants’ brain
activity. There was a 25-30% increase in alpha
rhythms (8—13 Hz), correlating with improved emo-
tional regulation and reduced anxiety. Simultane-
ously, a 15-20% decrease in beta rhythms (13-30
Hz) was observed, indicating a reduction in cogni-
tive tension and hyperarousal.

- The dynamics of brain rhythms confirmed the
hypothesis that psychotherapeutic methods (includ-
ing cognitive-behavioral therapy and Gestalt ther-
apy) promote neuroplasticity, fostering stable and
lasting changes in brain functioning.

2. Correlation Between Subjective and Objec-
tive Data:

- Participants’ self-reported assessments, mea-
sured using the Visual Analogue Mood Scale
(VAMS), aligned with neurophysiological indica-
tors. Improvements in mood by 30—40%, reductions
in anxiety, and increases in self-confidence directly
correlated with changes in alpha and beta activity
(r=0.72 and r = -0.68, respectively, p <0.01).

- This confirms that integrating neurotechnolo-
gies into psychotherapy enhances diagnostic accu-
racy and reduces the risk of subjective bias.

3. Effectiveness of Combined Methods:

- Cognitive-behavioral therapy (CBT) demon-
strated the strongest impact on reducing beta activ-
ity, reflecting its focus on addressing cognitive dis-
tortions.

- Gestalt therapy, on the other hand, contributed
to an increase in alpha rhythms, indicating its effec-
tiveness in facilitating awareness and integration of
traumatic experiences.

- The combination of these methods produced a
synergistic effect, with 85% of participants exhib-
iting stable positive dynamics at both neurophysi-
ological and psycho-emotional levels.

4. Long-Term Effects:

- The positive impact of therapy persisted after
the completion of the course, as evidenced by feed-
back from the experimental group participants, who
reported reduced anxiety and improved emotional
regulation skills. This suggests that psychotherapy
not only alleviates symptoms in the short term but
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also fosters the development of stable neural pat-
terns, enhancing participants’ capacity to adapt to
life challenges.

The conducted study demonstrated that integrat-
ing neurotechnologies into trauma psychotherapy
significantly enhances both diagnostic objectivity
and treatment effectiveness. The use of portable
EEG headsets enables real-time monitoring of brain
activity, facilitating therapy personalization and the
selection of the most effective methods.

The findings are valuable for science, as they
refine the understanding of the neurophysiologi-
cal mechanisms underlying psychotherapy, and

for clinical practice, by offering concrete solu-
tions for adapting protocols to individual patient
needs.

Successful implementation requires addressing
technical (standardization and accessibility of equip-
ment), ethical (data protection, informed consent),
and educational (specialist training) challenges.

Future research should focus on developing
adaptive protocols that account for both neurobio-
logical and sociocultural aspects of trauma, thereby
creating a foundation for effective interdisciplinary
collaboration among psychotherapists, neurophysi-
ologists, and IT specialists.
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