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Lienb nccnefoBaHuA: OLEHUTD BAUAHWUE AbIXaTe/bHbIX TPEHWMHIOB C UCMO/b30BaHNEM BUPTYaIbHOM PeanbHOCTU Ha YPOBEHb TPEBOXHOCTH, Aenpec-
c1mn 1 GU3MONOTUYECKMX MAPKEPOB CTpecca (KOPTU30/1a B CItOHE) Y MALMEHTOB C BbipayKeHHbIM TPEBOKHbBIM CUHAPOMOM Ha GOHe coOMaTOGOPMHbIX
HapyLUIEHWI NCUXOIMOLIMOHANBbHOIO reHesa.

Matepuan u metoapl: B UCCIEA0BaHMM NPUHAAN yyacTue 58 yenosek (cpeaHuii BospacT — 37,94+1,9 neT), cTpagatolmx comatoGopmMHbIMM pac-
cTpovictBamu (Kog no MKB 10 — F.45). leHaepHan xapakTepuCTUKa uccaedyemblx 6bina caegytoweit: My»KumH — 14 yenosek (24,1%) (cpeaHuii Bo3pacT
—38,24+1,91 ner); ®eHWuH — 44 yenoseka (75,9%), (cpeaHuii Bospact —37,85+1,89 nert). 418 co34aHUA CLEEHbI BUPTYabHOM PeasbHOCTU, COCTOALLEN
13 Heba 1 BOAHOW raau, yXoasLLei B rOPU30OHT, MCNO/b30BaNach rapHUTypa BUPTyanbHol peanbHocth Oculus Rift S PC-Powered VR Gaming Headset
(Reality Labs division, Menlo Park, CA, USA). Buonornyeckas obpaTtHas cBf3b bblia peannsoBaHa C MOMOLLbIO AaTYMKA HOCO-OPA/IbHOMO AbIXaHuWA
TRSens 1 noanrpaduyeckoro LMPpPoOBOro ycuanuTens noctoaHHoro Toka KARDi2-NP (000 «MeguumnHckue KomnblotepHble Cuctembl», Mocksa). Ans
MCCNe0BaHNUA IMOLMOHAbHOTO COCTOAHMA YYaCTHUKOB Nepes NepBbiM U NOCAE NATOrO TPEHMHIOB OblIM MPUMEHEHbI: WKana aMUALTOHA, WKana
Cnunbeprepa-XaHWHa, WKana Tpesorn u genpeccun HADS, nccnesosancs ypoeHb KopTusona Ao | ceaHca, nocae Hero 1 nocne 5 ceaHcos.
Pe3ynbratbl: OTMEYEHa NONOKMUTE/IbHAA AUHAMVKA NMOKa3aTeNs YPOBHA KOPTU30.a B CItOHE (YMEHbLUEHWE 3HAYEHWI) KaK y BCell uccnesyemon Korop-
bl (€ 6,65 A0 5,17 HMonb/n, p=0,001), Tak cpeamn my>kumH (c 6,44 o 4,87 Hmonb/n, p<0,001) 1 eHwwmH (c 6,86 o 5,51 HMonb/n, p<0,001) no otaens-
HOCTU. 3aperucTpmMpoBaHo yayylleHMe SMOLMOHANbHOMO COCTOAHMA NALLMEHTOB NO BCEM LUKanam o M nocse 5 ceancos (6annbl): wkana Cnunbeprepa
(cuTyaTmBHanA TpeBoKHOCTL) — 46,0 [41; 53] 1 44,0 [38; 52] (p=0,001); wkana Cnunbeprepa (AMYHOCTHaA TpeBOXKHOCTL) 49,5 [43,3; 55,01 1 49,0 [41; 52]
(p>0,05); wkana lamunsToHa 15,0 [4; 18] 1 11,0 [41; 53] (p=0,002); wkana Tpesoru u genpeccum HADS 9,0 [6; 11] 1 7,0 [5; 9] (p<0,001).
3ak/04eHne: NPOAEMOHCTPUPOBAHbI BO3MOXKHOCTU pa3paboTaHHON METOAMKM B GOPMMUPOBAHUM afleKBaTHOMO pearMpoBaHus NaLMEHTOB Ha CTpec-
COBble CUTYyaLMK, YTO XapaKTEPU30BANOCh CTaTUCTUYECKM 3HAYUMbBIM CHUXEHUEM MOKa3aTeNa 3MOLMOHANbHOTO UCTOLLEHWA MO M3YYaOLWMM LWKaNaM
N CHUXXEHWEM YPOBHA KOPTU30/1a B C/IIOHE.

KntoueBble cnoBa: mpeHuHe, 8upmyasnbHas peasnbHocms, Memood buonozudeckoli obpamHoli cea3u, wkana famunemoHa, wkana Cnunbepaepa,
comamoghopmHble paccmpolicmea.
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org/10.25005/2074-0581-2025-27-4-856-863
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Objective: To evaluate the impact of virtual reality (VR) breathing training intervention on the level of anxiety, depression, and physiological markers
of stress, such as salivary cortisol, in the treatment of severe anxiety in somatic symptom and related disorders (SSRDs)

Methods: Fifty-eight participants (mean age 37.94+1.9 years) with SSRDs, as classified by DSM-5 and formerly known as somatoform disorders (ICD-10
code F.45), took part in the study. The study participants included 14 men (24.1%) with a mean age of 38.24+1.91 years and 44 women (75.9%) with
a mean age of 37.85%1.89 years. To create a VR scene featuring the sky and a receding water surface on the horizon, the Oculus Rift S PC-Powered
VR Gaming Headset (Reality Labs division, Menlo Park, CA, USA) was used. Biofeedback-guided breathing training was implemented using the TRsens
nasal-oral respiratory temperature sensor and a KARDi2-NP polygraph amplifier (Medical Computer Systems LLC, Moscow, Russia). Participants'
emotional states were assessed before the first training session and after the fifth session using the Hamilton Anxiety Rating Scale, the Spielberger-
Khanin Rating Scale, and the Hospital Anxiety and Depression Scale (HADS). Salivary cortisol levels were measured before and after the first session,
as well as after five sessions.

Results: A positive trend in salivary cortisol levels was observed across the entire study cohort, with a decrease from 6.65 to 5.17 nmol/L (p=0.001).
This decrease was also significant when analyzed separately for men, whose levels dropped from 6.44 to 4.87 nmol/L (p<0.001), and women, whose
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levels decreased from 6.86 to 5.51 nmol/L (p<0.001). Additionally, improvements in patients' emotional states were recorded across all scales before
and after five sessions. The results are as follows: Spielberger State Anxiety Scale: Pre-session score was 46.0 [41; 53] and post-session score was 44.0
[38; 52] (p=0.001); Spielberger Trait Anxiety Scale: Pre-session score was 49.5 [43.3; 55.0] and post-session score was 49.0 [41; 52] (p>0.05); Hamilton
Anxiety Rating Scale: Pre-session score was 15.0 [4; 18] and post-session score was 11.0 [41; 53] (p=0.002); HADS: Pre-session score was 9.0 [6; 11]
and post-session score was 7.0 [5; 9] (p<0.001).

Conclusion: The developed method has shown promise in helping patients respond appropriately to stressful situations. This conclusion is supported
by a statistically significant reduction in the emotional exhaustion index, as measured by the study's scales, and a decrease in saliva cortisol levels.
Keywords: Training, virtual reality, biofeedback method, Hamilton scale, Spielberger scale, somatic symptom and related disorders (SSRDs).
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BBEQEHMUE

B nocnegHue [ecATUNETMA YYACTUBLUMECA TEXHOTEHHbIE U 3KO-
nornyeckme Katactpodbl, MHEKLMOHHble 3abonesaHusa, coumanb-
Hble KaTaKAM3Mbl, JIOKa/ibHble BOVHbI NPUBEAN K YBEJMYEHMIO pac-
NPOCTPAHEHHOCTM MNCMXOCOMATMYECKMX 3abonesBaHuit B obLiecTse.
Mo cocTosHuto Ha 2020 rog, YnMcno NoAEN, CTPAAAIOLLMX TPEBOKHbIMMU
PacCTPOCTBaMM, 3HAYUTEIbHO BO3POCAO M3-3a NaHgemum COVID-19.
CoueTaHue NCMXO3MOLIMOHANbHBIX PACCTPOMCTB M COMATUYECKMX 3a-
601€BaHNI 3aTPYAHAET AMATHOCTUKY U NPOBEAEHUE NCUXOKOPPEKLM-
OHHbIX ¥ PeabuaMTaLMOHHbIX MEPONPUATUI, @ TAKKE YXYALIAET Teye-
Hue 3abonesaHua [1-3].

Bcé value Ha npuéme y TepanesTa BCTPEYAHOTCA NALMEHTbI C Tpe-
BOrOM, HAPYLUEHWMAMM CHA, NAHUYECKUMU aTaKaMm, GYHKLMOHANbHbI-
MU HapYLWEHWAMM BETeTaTUBHOTO XapaKTepa [4].

PaclwupeHne BO3MOXKHOCTEN B Tepanmn coMaTtoPpopMHbIX pac-
CTPOMCTB C NMPUMEHEHUEM HEMEAMKAMEHTO3HbIX METOAMK ABAAETCA
OLHMM U3 MepPCneKTUBHbIX HanpaBieHul [5]. ABTOpCKME MeTOAMKM
HemeMKaMeHTO3HOW KOPPEKLMM NCUXOIMOLLMOHANbHBIX HAPYLIEHNI
C NPUMMEHEeHMEM CPeACTB BUPTYaNbHOM peanbHocTM (BP) nossonsiot
PaCcWMPUTL AMAMNA30H TePaNeBTUYECKUX BOSMOXKHOCTEN U aNrOpUTMb
BEAEHMA NALMEHTOB B KNIMHUYECKOM NpakTUKe [6-8]. BP npeacTasnset
€060#1 Co3AaHHbIV TEXHUYECKMMM CPEACTBAMU MUP (0BBEKTbI U Cybb-
€KTbl), NepeflaBaemblil YeSIOBEKY Yepes ero OLLYLLEHUA: 3peHUE, CITYX,
ocA3aHue u ap. BP — 310 nHTEpaKkTMBHaA KOMMbIOTEPHAA Cpeaa, KoTo-
pas Norpy»aeT Nosb30BaTeNA B TPEXMEPHbIM CreHepUPOBaHHbIN MU,
BOCMPUHYMAEMbIM 1 OLLYLLAEMbII KaK peasibHbii [6].

Buonornyeckas obpatHasa ceasb (BOC) — noHATME, MUCNONb3Y-
emoe ana 0603HaYeHWA OCO3HAHHOTO YNPABAEHUA BHYTPEHHUMM
OpraHaMm M CUCTEMAMM: AKTMBHOCTBIO MbILL, BUCLEPANbHBIMU U
BEreTaTMBHbIMU QYHKLMAMM U APYIMMU NPOABAEHUAMM KUSHELER-
TENbHOCTM opraHusma. Camoperynauma GpUsanMonormiecknx GyHKLmi
ABNAETCA OCHOBOW npegacTaBneHuna o BOC [7]. Mpeanonaraetcs, y4To
NauyMeHT M3HaYasIbHO CNOCO6eH cam ONTUMM3NPOBATL CBOM PU3NONO0-
ruyeckne GyHKUMM 1 6e3 TpeHuHra ¢ BOC, HO He 3HaEeT, KaK 3To cae-
NaTb. B 3TOM cydae curHanbl 06paTHOM CBA3M ABNAKOTCA NOAKPena-
IOLLMM M MOTEHLMPYIOLLMM GaKTOPOM, CMOCOBCTBYIOWMM UHULMALMK
06bIYHO HEe OLLYLIAEMbIX M HE 0CO3HaBaeMbIX GYHKLMIA M NPOLLECCOB,
KOTOpble NepeBOAATCA B OLUyLLAaeMble U, B 3TOW CBA3M, OCO3HaBae-
Mbl€, CHa4Yana nyTém KOHTPOAMPOBaHMA BHELWHMUX CUFHAA0B U, B NO-
cnegytouiem, obyyeHMs NaupeHTa, NyTEM CO3HATENbHOTO Peryampo-
BaHWA BHYTPEHHETO GpU3MONOTMYECKOro COCTOoAHMSA [9].

LLENb UCCNEAOBAHMA

OueHUTb BANAHWE ApbIXaTe/bHbIX TPEHUHIOB C UCNO0/b30BaHNEM
BP Ha ypoBEHb TPEBOXKHOCTU, AENPECCUM U UNONOTUYECKMX MAPKE-

INTRODUCTION

In recent decades, the rising frequency of man-made and
natural disasters, infectious diseases, social unrest, and local
war conflicts has contributed to an increase in psychosomatic
illnesses in society. As of 2020, the number of people suffer-
ing from anxiety disorders has significantly risen due to the
COVID-19 pandemic. The combination of psychological disor-
ders and physical illnesses complicates diagnosis and the imple-
mentation of psychosocial rehabilitation, which in turn worsens
the outcome of the disease [1-3].

Increasingly, therapists are seeing patients with anxiety,
sleep disorders, panic attacks, and functional neurological dis-
orders [4].

Exploring non-drug treatment options for somatic symp-
tom and related disorders (SSRDs) is promising [5]. The utili-
zation of proprietary virtual reality (VR) technologies for psy-
choemotional disorders expands therapeutic possibilities and
patient management algorithms in clinical practice [6-8]. VR
creates a simulated, three-dimensional environment that en-
gages multiple senses such as sight, sound, touch, and more.
It is an interactive computer-generated experience that makes
them feel present in a digital space [6].

Biofeedback is a mind-body technique that uses electron-
ic sensors to provide real-time visual or auditory feedback,
helping individuals learn to control normally involuntary bodi-
ly functions. The core idea of biofeedback is the self-regulation
of these physiological functions [7]. It is assumed that the pa-
tient has the potential to control their own physiology (e.g.,
heart rate, muscle tension) but needs biofeedback to gain the
necessary awareness and knowledge to do so. Once the patient
learns to regulate their body through biofeedback, the goal is to
transition them to doing so independently without the equip-
ment. In this case, feedback signals from sensors (such as those
for muscle tension, heart rate, or brainwaves) provide real-time
information, helping the patient become aware of their bodily
state and intentionally learn to modify it through practice. This
process eventually enables the patient to maintain control even
without the equipment [9].

PURPOSE OF THE STUDY

To evaluate the impact of breathing training using VR on
the level of anxiety, depression, and physiological markers of
stress, such as salivary cortisol, in the treatment of severe anx-
iety in SSRDs.
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pOB CcTpecca (KOpPTM30/a B C/IOHE) Y MALMEHTOB C BbIPAsKEHHbIM Tpe-
BOXXHbIM CUHAPOMOM Ha hoHe COMATODOPMHbIX HaPYLLEHWIA NCUX03-
MOLMOHAIbHOMO reHesa.

MATEPUAN U METOAbI

WccnepoBaHve nposBoaunock Ha 6ase KamHuku Joktopa bobo-
BOM, B KOTOPYIO MaLMeHTbl 0bpallanunch ¢ anobammn Ha GyHKLMO-
Ha/IbHble HapYLLEeHUA Pa3NNYHbIX OPraHOB M CUCTEM, OAHAKO Y HUX He
6b1710 YCTAaHOBNEHO HaIMUYME COMATUUECKUX 3abonesaHus. B uccneso-
BaHUM MPUHAAM yyacTue 58 yenoBek (cpeaHwit BospacT — 37,94+1,9
rofa), cTpagatrowmx comaTtoGopMHbIMM pPaccTpoicTBamu (Kog no
MKB 10 — F.45). [eHaepHan xapaKTepUCTUKa Uccaeayemblx bbina cie-
aytoweit: MysunH — 14 (24,1%); eHwuH — 44 yenoseka (75,9%).

[Ona npoBeseHUa uccnenosaHva bbina co3faHa CueHa BUPTY-
aZIbHOM peanibHOCTK, COCTOALLAn M3 Heba M BOAHOM Maau, yxoaaLen
B FOPU30HT. 117 M3MEHEHWA NOFOAHbIX YCOBUIA B NIyULLYIO CTOPOHY
YYaCTHUKY Heobxoaumo 6bi10 AbllaTh € YacTOTOM AbIXaHWUA YyTb
MeHbLLeW, Yem bblna YacToTa AbIXaHUA Ha NpeaplayLlem stane. Kax-
[bli U3 3TaNOB A/IMNCA OKONO 2 MUHYT, MEXAY HUMM Bblan caenaHbl
HebonblwKe nepeapiwky no 20 cekyHA,. [anee naumueHT AbiwmnT 5 3Ta-
NOB C NPeA/IaraeMoit YacToTol ApixaHua. Mpu 3ToM, NaLMeHT BUAUT
BUPTYasbHYIO 1afb BOAbl U HebO, 3aTAHYTOE Ty4amMu, MAET AOKIp.
Ecnv OH ApIWUT € NPaBWU/IbHOM YacTOTOM, TO NOCTENEHHO NOroAa yayy-
waertcA. Ecan yacToTa ApixaHua cOMBaeTcs, noroaa yxyawaetcs. 3asa-
4a yaepKaTb XOPOLLYHO NOroAy NPy NOMOLLY AbIXaHMA.

Ecnv nonb3oBaTenb cobAOAAET YACTOTY AbIXaHUA, YKa3aHHYH
B MHCTPYKLMK, TO NOroAa B CLIEHE HAYMHAET MEHATLCA B CesytoLlei
nocnefoBaTeNbHOCTH:

1.  CunbHblii 4O Ab/AMBEHb (ypoBeHD 1)

2. Hebonblwol poxab (yposeHs Il)

3. CunbHas obnayHocTb (yposeHs llI)

4. Hebonblwas 06nayHOCTb (ypoBeHb IV)

5.  flcHo/conHeuHo (yposeHb V).

Ha 3aknounTenbHOM sTane MHCTPYKLMA COBMAJAeT C MHCTPYK-
LiMelt nepBoro stana TpeHuHra. MawumeHT gonKeH AplwaTb B KoMdopT-
HOM AnA cebs Temne. U3meHeHUI norogpl B cLeHe BP He npoucxoaur.
Mocne 3aBepLUeHUs NOCAEAHETO 3Tana NaLMeHTy NOKa3blBaeTCsA CpaB-
HUTENbHbIN pe3ynbTaT mexay | vV sTanamu B npoueHTax (X1x100/X2).
[uHamuueckas aHUMMaUMA W3MEHeHUs norodbl ABAAETCA  BU-
3yanusaumeit obpaTHOW OMONOTMYECKOW CBA3M MexAy nauu-
eHTOM UM BP-cpefiolt M ocyllecTBnseTca uyepes3 MokasaTenb 3Ta-
JIOHHOM yacToTbl AbixaHua (Y1), KOTOpbIA  BbIYMCAAETCA MO
cneayroweit dopmyne: YOA=Xn-10%, roe X — 4actoTa AblXaHua,
n — HOMep NpeApiayLLero sTana TPEHUHra.

TpeHWHM NpoxoaAT LKnamu. MepBbii OLEHWBAET fAblXxaHuWe na-
LiMeHTa NoCcpeACTBOM [laT4MKa HOCO-POTOBOTO AblXxaHWA. B nocneayto-
LMe LMKAbI NALMEHTY NPeaiaraeTca YacToTa AbIXaHus, YaauHAKLLAA
[bIXaTeNbHbIV LMKA. ECAv NaumeHT cnpaBiseTca, Noroaa yayudllaeTcs,
€CNY HeT, IbET A0 Ab. YCNOXKHEHUE KaXKA0ro TPEHWHra 3a/10XKEHO Ha
10%.

MorpelHOCTb UCKAOYEHA CNEAYIOWMMM MOMEHTAMM: NpU He-
YyBCTBUTENBHOCTM WM HEMCNPABHOCTM AaTYMKa, NPOrpamMma He 3any-
CKaeTcA. Kaxapli LMKA 3anucblBaeTcs U GUKCUMPYETC B MPOrpaMmme,
B UTOTe, MPOrpamMma BblAAET pesysbTaT, 06pabaTbiBas AaHHble BCeX
LIMK/I0B AbIXaHUS.

Mcnonb3yemble cueHbl BP cogepkaT Hebonbluoe KonnyecTso
ayAManbHbIX U BU3YasibHbIX CTUMYNOB. BepoaTHOCTb accoumauumin B
HUX 6bl/1a MUHUMW3MPOBaHA, BO3MOXKHOCTb MOJTyYEHUA HEFaTUBHOIO
OnbITa B C/ly4ae NPUMEHEHWA MexaHU3Ma NepesBUNKEHUs B BUPTY-
aNbHOM NPOCTPAHCTBE (TOLIHOTA, FOJIOBOKPYXKEHUE, KnaycTpodobus)

858

METHODS

The study was conducted at Dr. Bobova's Clinic in Samara,
Russia, where patients presented with complaints of function-
al impairments in various organs and systems, but no somatic
diseases were diagnosed. Fifty-eight participants (mean age
37.94+1.9 years) with s SSRDs, as classified by the Diagnostic
and Statistical Manual of Mental Disorders, Fifth Edition (DSM-
5), formerly known as somatoform disorders (ICD-10 code
F.45), participated in the study. Among the participants, 14 men
(24.1%) and 44 women (75.9%) reflected the group's gender
distribution.

A VR scene was designed, featuring a sky and a stretch of
water extending to the horizon. To enhance the weather condi-
tions in the virtual environment, participants were instructed to
breathe at a rate slightly lower than their previous stage. Each
stage lasted approximately 2 minutes, with a brief 20-second
break in between. Participants engaged in five breathing stages
at the suggested rate. During this process, they observed a vir-
tual landscape of water and a cloudy sky with falling rain. When
they maintained the correct breathing rate, the weather grad-
ually improved; if their breathing deviated from the instructed
rate, the weather worsened. The goal was to maintain optimal
weather conditions through proper breathing.

The weather levels were arranged in the following expo-
sure hierarchy, assuming participants adhered to the prescribed
breathing rate:

1. Heavy rain/downpour (Level I)

Light rain (Level I1)
Heavy cloudy (Level IlI)
Partly cloudy (Level IV)
. Clear/sunny (Level V)

At the final stage, the instructions reverted to those of the
initial training stage, allowing participants to breathe at a com-
fortable pace without any changes in the VR scene's weather.
After completing the final stage, participants received a compar-
ative result between stages | and V expressed as a percentage
(X1x100/X2). A dynamic two-way interaction illustrating weath-
er changes demonstrated biological feedback between the par-
ticipant and the VR environment, using a reference respiratory
rate (RR) as a metric. This rate is calculated using the formula:
RR=Xn—-10%, where X represents the respiratory rate and indi-
cates the number of the previous training stage.

Training was conducted in cycles. The first cycle assessed
the participants' breathing using a nasal-oral breathing sensor.
In subsequent cycles, participants were instructed to follow a
breathing rate that extended the respiratory cycle. If they com-
pleted this task, the weather in the VR scene would improve;
if not, it would rain. The difficulty of each training session in-
creased by 10%.

Data deviations were excluded by the following method:
if the sensor was unresponsive or malfunctioned, the program
would not initiate. Each cycle was recorded and stored in the
system, which ultimately produced results by processing data
from all breathing cycles.

The VR scenes contained limited auditory and visual
stimuli to reduce the likelihood of unwanted associations. The
design also aimed to eliminate the potential for cybersick-
ness, which can cause symptoms such as nausea, dizziness, or
claustrophobia associated with movements in the virtual en-
vironment. An Oculus Rift S PC-Powered VR Gaming Headset
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— UcKktoYeHa. Mcnonbsosanack rapHutypa Oculus Rift S PC-Powered
VR Gaming Headset (Reality Labs division, Menlo Park, CA, USA). 6OC
6blna peannsosaHa C MOMOLLbIO A3TYMKa HOCO-POTOBOTO ApIXaHUA
TRSens n nonurpaduyeckoro UMPpPOBOro ycuauTens MNOCTOAHHOTO
Toka KARDIi2-NP (000 «MeanupHckne KomnbroTepHble CUCTEMBIY,
Mocksa). lMomoLLb B 06paLLeHnm ¢ rapHUTYpoit BP 1 gaTumkom Abixa-
HWA OKa3blBaf aCCUCTEHT, KOTOPbIN HAXOAMACA PALOM C YHaCTHUKOM,
HO He OKasblBa/ BMeLLaTeNbCTBa. Bce yyacTHMKM paHee He vmenu
onbiTa NpebbiBaHUA B cpesie BP 1 He NpaKkTUKOBaAM TEXHUKM penaKca-
LMW WM KOHTPONA AbIXaHMA.

[na uccnepoBaHna NCMXO3IMOLLMOHANBHOMO COCTOAHUA y4acT-
HUKOB MCCNe0BaHWA Nepes NepsbIM 1 NOC/e NATOTO TPEHWUHra Bblan
NpPUMeHeHbI WKana famunbToHa (Tpesoru), WwKana Tpesorn Cnunbep-
repa-XaHwHa, rocnuTanbHas WKana Tpesorv n genpeccun HADS.

Bbin NpoBeA&H 3N1eKTPOXEMONMHOMUHUCLIEHTHBIA UMMYHOAHaNM3
KOpTU30/1a B C/IOHE B OAHO U TO e Bpema CyToK Ao | ceaHca, nocne
Hero v nocne 5 ceaHcos npu nomolwy Habopa Cobas 6000 (Roche
Diagnostics, Switzerland).

[n3aliH npeacTaBNeHHOro UccneaoBaHma bbin 0406peH Komuc-
cvein no Bompocam 3TMKM nNpy CamapcKom rocyAaapCcTBEHHOM Meau-
LIMHCKOM yHMBepcuTeTe (npoTokon Ne 246 ot 23.08.2023).

O6paboTka NoNyYeHHbIX AaHHbIX NPOBOAMAACH C WMCMObL30-
BaHMEM CTaTMUCTMUYECKOro nakeTa Statistica (StatSoft Inc., Tulsa, OK,
USA). MokasaTenn onpoCHMKOB M WKan 6blin NpeaCcTaBAeHbl B BUAE
MeZfMaHbl M HUKHErO ¢ BepxHUm KBaptuaamm (Me [Q1; Q3]), a Takxke
cpesHero v owmnbku cpegHero MSD. Pasainmuma mexay cpaBHVBae-
MbIMWM NapameTpamu BbiM NPU3HaHbI CTAaTUCTUYECKU 3HAUYUMbIMM
npu p<0,05 c ucnonb3oBaHMem Kputepma BUAKOKCOHa.

PE3Y/bTATDI

B pe3synbTtate npoBeAEHHbIX 5 CEaHCOB AbIXaTeNbHbIX TDEHUHIOB
no u3ydaemoin metoauke (puc. 1) yaanocb AOCTMYL CTaTUCTUYECKU
3HAUMMOTO CHUXKEHWA CPefHero 3HaYeHUs UCXOAHbLIX MoKasaTenen
no Bcem WKanam (bannbl): wWkana Cnunbeprepa (cuTyaTMBHas TpeBo-
HoCTb) 46,0 [41; 53] n 44,0 [38; 52] (p=0,001); wkana Cnunbeprepa
(nmyHoCTHanA TpesoskHOCTL) 49,5 [43,3; 55,0] 1 49,0 [41; 52] (p>0,05);
WwKana famunbtoHa 15,0 [4; 18] 1 11,0 [41; 53] (p=0,002); wkana Tpe-
Borv u genpeccumn HADS 9,0 [6; 11] 1 7,0 [5; 9] (p<0,001).

BbifIM NpoaHaNM3MpPOBaHbl AaHHbIE NMOKA3aTeNW LKA A0 U No-
C/le CEaHCOB ApbIXaTeNIbHOTo TPEHWHra B BP, KaK Cpesy KeHLMH, TaK 1
Cpesm MyKYMH uccieayemoin KoropTel (Taban.).

6,29
4,09

LLikana Tpesoru u aenpeccun HADS
Hospital Anxiety and Depression Scale (HADS)

LLikana amunbToHa
Hamilton Anxiety Rating Scale

LLikana Cnunbeprepa (MMYHOCTHANA TPEBOXKHOCTb)
Spielberger Trait Anxiety Scale

LLikana Cnunbeprepa (cUTyaTMBHaA TPEBOXKHOCTD)
Spielberger State Anxiety Scale

0 10

[o ceaHca Before the 1St session

18,29
11,81

(Reality Labs division, Menlo Park, CA, USA) was used, along
with biofeedback provided by the TRsens nasal-oral respirato-
ry temperature sensor and a KARDi2-NP polygraph amplifier
(Medical Computer Systems LLC, Moscow, Russia). A research
assistant provided technical support for the equipment, in-
cluding the VR headset and breathing sensor, but did not in-
tervene during the sessions. None of the participants were
exposed to VR, nor had they practiced relaxation or breathing
control techniques.

To assess participants' psychoemotional state, researchers
used the Hamilton Anxiety Scale, the Spielberger-Khanin Anxi-
ety Scale, and the Hospital Anxiety and Depression Scale (HADS)
before the first session and after the fifth.

Additionally, an electrochemiluminescence immunoassay
(ECLIA) was used to measure salivary cortisol at the same time
of day before the first session, after the first session, and follow-
ing the fifth session, using the Cobas 6000 kit (Roche Diagnos-
tics, Switzerland).

The study design received approval from the Ethics Com-
mittee at Samara State Medical University, Samara, Russia (pro-
tocol No. 246 dated August 23, 2023).

The data obtained were analyzed using the Statistica statis-
tical package (StatSoft Inc., Tulsa, OK, USA). Questionnaire and
scale scores were presented as the median and lower and upper
quartiles (Me [Q1; Q3]), as well as the mean and standard devi-
ation (MSD). Statistically significant differences between com-
pared parameters were determined using the Wilcoxon test,
with a significance level set at p<0.05.

RESULTS

After conducting five sessions of breathing training follow-
ing the established method (see Fig. 1), we observed a statis-
tically significant reduction in the average initial scores across
all evaluated scales: Spielberger State Anxiety Scale: The scores
decreased from 46.0 [41; 53] to 44.0 [38; 52] with a p-value
of 0.001; Spielberger Trait Anxiety Scale: The scores changed
from 49.5 [43.3; 55.0] to 49.0 [41; 52], which showed no signif-
icant difference (p>0.05); Hamilton Anxiety Rating Scale: Scores
decreased from 15.0 [4; 18] to 11.0 [41; 53] with a p-value of
0.002; HADS: The scores dropped from 9.0 [6; 11] to 7.0 [5; 9],
showing a significant reduction (p<0.001).

Puc. 1 [luHamuKa ucxoOHbix MeduaHHbIx nokaszamenel (Me
[Q1; Q3], nocne 5 ceaHcos ObixamesnbHbIX MPEeHUH208 NOo
U3y4aemMsIM WKAAAM Y NAYUEHMO8 KO20pMbl UCC1e008aHUS
(n=58). [ins cpasHeHuUs nokazameseli cpedHUX Ucnob308aH
Kpumepuli BUusKoKCcoHa

Fig. 1 Anxiety and depression scales scores before the 15t
session and after the 5th session of breathing training in
study cohort patients

49,01
46,72

47,39
44,68

30 40 50 60

Mocne V ceaHca After the 5th session
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Tabnuya [uHamura nokasamenel (M+SD, 6annel) wkan 'y
MYXCYUH U EHWUH 00 U NoC/e CeaHcos mpeHuHaa

Mokasatenb
Gender

[o | ceaHca
Before the 1 session

Table Anxiety rating scale scores in men and women before and after
breathing training sessions (M+SD)

Mocne V ceaHca

LLKana Cnunb6eprepa (cutyaTMBHaA TPEBOXKHOCTD)
Spielberger State Anxiety Scale

My»4uHbl (n=14)

+
Men (n=14) 47.90+6.4
*eHwmHbl (n=44)

+
Women (n=44) 45.57+5.8

LLikana Cnunbeprepa (NMYHOCTHAA TPEBOXKHOCTD)
Spielberger Trait Anxiety Scale

My3KunHbl (n=14)
Men (n=14)
*eHwmHbl (n=44)
Women (n=44)

50.66%6.0

43.79+5.4

LLIkana famunbToHa (Tpesora)
Hamilton Anxiety Rating Scale

My»K4mHbl (n=14)

Men (n=14) 19.06+2.6
*KeHwWwmHbl (n=44) N
Women (n=44) 15.04£2.8

LLikana Tpesorn HADS
Hospital Anxiety and Depression Scale (HADS)

MyKunHbl (n=14)
Men (n=14)
eHwmHb! (n=44)
Women (n=44)

6.41+1.9

5.75+1.4

After the 5" session P
45.48+6.2 =0.02
41.71+5.5 =0.03
48.32+6.1 =0.01
41.71+5.3 =0.02
13.58+1.8 =0.03
4.2510.6 =0.01

5.71+£1.5 =0.02
2.51£0.7 =0.01

NpyMeyaHwe: p — CTaTUCTMYECKas 3HAUMMOCTb Pa3numii 2o | 1 nocne V ceaHca (o Kputepmto BunkoKkcoHa)
Note: p — statistical significance of differences in variables before the 1% and after the 5" session (according to the Wilcoxon test)

CTaTUCTUYECKM 3HAYMMOE CHUMKEHME YPOBHA CUTYaTUBHOMN U
JMYHOCTHOW TPEBOXKHOCTW, YNYYLIEHWE 3HAYeHWW Mo LKanam [a-
MU/ILTOHA, TPEBOU U AENPECCUM BbIN0 3aPErUCTPMPOBAHO KaK Y MY K-
YMH, TaK M Y JKEHLUMH NOCNE NPOXOXKAEHUA 5 CeaHCOoB AbIXaTeNbHOTo
TpeHuHra B BP.

[nsa oueHKn 3pPeKTUBHOCTU NPOBEAEHHOTO TPEHMH A BblAn U3-
MepeHbl YPOBHM KOPTU30/1a. PesynbTaTbl OLEHKM YPOBHSA KOPTU30/1a
[0 | ceaHca, nocne Hero M nocne 5 ceaHcos NpeacTaBAeHbl HA pUC.
2. Bblna BbiABNEHA MONOMKMTENbHAA AUHAMMKA M3MEHEHUS YPOBHSA
KOpTM30/1a B C/IOHE (YMEHbLUEHWE 3HAYEHMIM) KaK y BCen uccneaye-
MOI1 KoropTbl (€ 6,65 A0 5,17 Hmonb/n, p=0,001), Tak cpean MyKUUH
(c 6,44 0o 4,87 Hmonb/n, p<0,001) 1 eHwmH (c 6,86 A0 5,51 HMoNb/A,
p<0,001) no oTaenbHOCTY.

The data from the scale indicators were analyzed before
and after the VR breathing training sessions for both women
and men in the study cohort, as shown in the Table.

A statistically significant reduction in state and trait anxiety
scores was observed, along with improvements in the Hamilton
scales score in both men and women after completing five ses-
sions of VR breathing training.

To assess the effectiveness of the training, salivary corti-
sol levels were measured. Salivary cortisol levels were evaluat-
ed before the first session, after the first session, and after the
fifth session, as shown in Fig. 2. The analysis revealed a posi-
tive trend in salivary cortisol levels, reflected in lower values.
Specifically, the salivary cortisol levels decreased from 6.65 to

8 Puc. 2 [luHamura cpedHez0 yposHA Kopmu30.1a 8
7 6,82 656 croHe (HMosb/n1) 0o | ceaHca, nocse Heao U nocne
6 6.4 ’ 5 ceaHcos y nayueHmos Ko2opmesl UcC1e008aHUA
s 5,32 21 (n=58)
493 - . . .
4,87 Fig. 2 The average level of saliva cortisol before and

4 ) . i o

after the first session, and after the fifth session in
3 patients of the study cohort
2
1
0

nol ceaHca nocne | ceaHca nocne V ceaHca

Before the 15t session After the 15t session

=®= My:KunHbl Men (n=14) eHwmHbol Women (n=44)
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OBCYXAEHUE

Ha cerogHsALWHMM fieHb B COBPEMEHHOM NCMXOTepanum 60bLIOH
nonynapHocTbio nonbayetca VRET (Virtual Reality Exposure Therapy) —
BUPTYa/IbHO-PeasibHas 3KCMO3ULMOHHAA Tepanus, KOTopas, B NepsayHo
o4yepepb, OPUEHTUPOBAHa Ha nNpobnemy Tpesorn u 6oam [6, 10-12].
CWnbHasA 3MOLMOHaNbHaA BOBAEYEHHOCTb /IIOAEW B UHTEPAKTUBHYIO
peanbHOCTb, CO3aHHYI0 KOMMblOTEPOM, aenaeT eé sbdeKTUBHOM B
Tepanuu TPEBOXKHbIX paccTpoiicts [6, 11, 12], uto 6bIN0 NpeacTaBne-
HO B HacToALLEeM uccnefoBaHun. B pesynbrate npoBeaEHHbIX 5 ceaH-
COB [bIXaTeNbHbIX TPEHWUHIOB MO M3y4aeMoW MeToAMKe HaM YAanoch
[0CTWYb CTAaTUCTUYECKM 3HAUMMOTO YNYYLLIEHWUA NOKa3aTenei no Bcem
nccneayembim LWKaNaMm.

[lokasaHo, 4YTO KOPTWU3ON C/IIOHbI ABMAETCA LEHHbIM MOTeH-
LManbHbIM MApKEPOM YA3BMMOCTM K CTPECCOBOMY PaCcCTPOMCTBY.
M3mepeHue KOHLEHTpaLMM KOPTM30/1a C/IHOHbI UMEET HeCKObKO
NPeVMMYyLLECTB MO CPaBHEHMIO C OObIYHBIM OnpeseneHvem obLueit
KOHLeHTpaumu B8 Kposu. MNpoueaypa 3abopa npob ana vamepeHus
KOpTU30/1a B C/lOHE NPOCTa, HEMHBA3MBHA W HE BbI3bIBAET CTPECCa, B
TO BpeMs Kak 3ab6op Npob KPoBM MOXKET BbITb CTPECCOBLIM U, CNeA0-
BaTe/IbHO, BbI3bIBaTb MOBbILIEHWE YPOBHS KopTh3ona [13-15]. MoaTo-
My AN1A OLEHKM AUHAMMKM YPOBHA CTPecca B KOropTe HalIMX Mmauu-
€HTOB Mbl UCMO/Ib30BaM UMEHHO 3Ty MeToAMKY, bnaroaapa KoTopoi
HaM y4anocb f0KasaTb 3GpHEeKTUBHOCTb Pa3paboTaHHOW METOAMKM B
bopMMpoBaHMM aEKBATHOTO PEarMpoBaHUA NALMEHTOB Ha CTPECCO-
Bble CUTyaLuK.

TexHonorma BP ¢ npumeHeHnem annapaTHO-NPOrPamMMHbIX
KOMM/NIEKCOB MOMET MOMOYb B 0BOy4eHWM, OLEHKe, peanusauuv u
KOHTPO/IE MCUXOTEPANEeBTUYECKMX HABbIKOB, @ TaKXKe NpesoCTaBUTb
naupeHTam QGU3MONOTMYECKM M 3MOLMOHANBHO 3anOMMHaIOWMIACA
OMbIT, KOTOPbIV MOXET caenatb BP LeHHbIM MHCTPYMEHTOM ANA feve-
HUA NCUXONOTMYECKUX HapyLieHuit [9]. MmeeTcsa poctaTouHoe Konu-
4ecTBO PabOoT, NOCBALLEHHBIX ABTOPCKMM METOAMKAM NPUMEHEHNs BP
[16], ogHaKo B OTEYECTBEHHOM AUTEPAType 3TO HanpaBAeHUE TONbKO
HauMHaeT pa3BMBaTbCA, MOABAAIOTCA AaHHble O HOBEMWMWX paspa-
60TKax B obnactu. Tak, B 0gHOM U3 paboT 0TOOpPaXKeHbl Pe3ynbTaThl
NabopaTOPHOro 3KCNEPUMEHTA C UCMOAb30BaHWEM VR-NpUAOKeHUn
— PenaKcaLMOHHON NMPorpaMMbl, NO3BONAIOLLEN UCCAe0BaTb APKUIA
noAgoAHbI Mup. OfHaKo aBTOPOM BblN0 MCNOAB30BaHO TO/BKO MO-
rpyeHve obcnes0BaHHbIX B BUPTYaNbHbI MUp 6e3 BHeApEeHMA me-
Togos BOC [6].

Mbl e MCnoNb30BaIn pa3paboTaHHYHO 1 3anaTeHTOBaHHYO aB-
TOPCKYO MeToauKy [17] KoppeKuum NcMX03IMOLMOHAbHbIX HapyLue-
HU Y NALMEHTOB C BbIPAXKEHHbBIM TPEBOXKHbBIM CUHAPOMOM Ha hoHe
COMaTODOPMHBIX HAPYLIEHMI NCUXO3MOLMOHANBHOTO reHesa, Ha oc-
HoBaHun ugen bOC.

OrpaHuuyeHus uccnepoBaHua. [lonyckaetcs, uto Takue dak-
TOpbI, KaK 3GPeKT HoBM3HbI OT BP, manas BbIGOpKa, OTCYTCTBUE KOH-
TPO/IbHOW FPYNMbl, BO3MOXHOE HEMoJIHOe COb/oAEHNE AbIXaTe/lbHO-
ro maTTepHa MOV NOBAUATb Ha Pe3yNbTaTbl UCCNEL0BAHMA.

3AKNIOYEHUE

B npoBeaéHHo paboTe 6b1M NPOAEMOHCTPMPOBAHbI BO3MOXKHO-
CTU pa3paboTaHHON METOAMKM B GOPMMPOBAHUM afieKBaTHOTO pearu-
POBaHWA NaLMEHTOB Ha CTPECCOBbIE CUTYALMK, UTO XapaKTepKU30BanoCh
CTaTUCTUYECKM 3HAYMMbIM CHUMKEHMEM MOKa3aTens 3MOLMOHAIbHOTO
UCTOLLEHMA MO U3YYaIOLLMM LLIKASIaM U CHUKEHWMEM YPOBHA KOPTM30/a
B cNtoHe. [lanbHelllee pa3BuUTHE aBTOPCKON METOAMKM HEMEANKAMEH-
TO3HOI KOPPEKLMW Y NALMEHTOB C BbIPAXKEHHbIM TPEBOXKHbIM CUHAPO-
MOM Ha $oHe coMaToGOPMHbIX HAPYLIEHWUIA NCUXO3MOLIMOHA/IBHOMO
reHesa SB/AETCA MEePCreKTMBHbIM HanpasieHUEM, PaCLUMPSIOLIMM
[IMana3oH BO3MOMKHOCTEMN CTabuIn3aLmMm SMOLMOHANBHOIO COCTOAHMA.

5.17 nmol/L for the entire study cohort (p=0.001). Additionally,
men showed a reduction from 6.44 to 4.87 nmol/L (p<0.001),
while women experienced a decrease from 6.86 to 5.51 nmol/L
(p<0.001).

DISCUSSION

Currently, Virtual Reality Exposure Therapy (VRET) is a
popular trend in modern psychotherapy. VRET is a type of VR
therapy that primarily addresses anxiety and pain [6, 10-12]. As
shown in this study, the intense emotional engagement of indi-
viduals in a computer-generated interactive reality makes it an
effective treatment for anxiety disorders [6, 11, 12]. After con-
ducting five breathing training sessions using this method, we
observed statistically significant improvements in scores across
all measurements.

Salivary cortisol is a promising marker for vulnerability to
stress disorders. Measuring salivary cortisol levels has sever-
al advantages over traditional blood tests. Salivary sampling is
simple, noninvasive, and stress-free, whereas blood sampling
can be stressful and may elevate cortisol levels [13-15]. We uti-
lized this method to evaluate the changes in stress levels in our
patient cohort, demonstrating its effectiveness in fostering ap-
propriate responses to stressful situations.

VR technology, through its hardware and software, can
support the training, assessment, implementation, and moni-
toring of patients' psychotherapeutic skills. Additionally, it offers
patients a physiologically and emotionally impactful experience,
making VR a valuable tool for treating psychological disorders
[9]. A substantial number of international studies focus on the
utilization of VR proprietary technologies [16]. While these
technologies are being explored in Russia, with recent literature
emerging on their applications in various fields, including medi-
cine, their status remains preliminary. Thus, one study presents
findings from a laboratory experiment that used a VR-based
intervention, specifically a relaxation program designed to im-
merse users in a vibrant underwater world. However, the author
placed participants only in the virtual environment and did not
incorporate any biofeedback methods [6].

We applied our patented method based on the concept of
biofeedback for the treatment of severe anxiety in SSRDs [17].

Study limitations. Factors such as the novelty effect of VR,
the small sample size, the absence of a control group, and po-
tential nonadherence to the breathing pattern may have influ-
enced the study's results.

CONCLUSION

The study highlighted the effectiveness of the designed
method in helping patients respond appropriately to stressful
situations. This conclusion is supported by a statistically signif-
icant reduction in emotional exhaustion scores on the assess-
ment scales and a decrease in salivary cortisol levels. Further
advancements in the author's non-pharmacological treatment
approach for patients suffering from severe anxiety linked to
SSRDs represent a promising avenue for expanding options to
stabilize emotional well-being.
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