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Introduction. The prevalence of long-term psychosomatic consequences of combat stress and combat injury (up to 48.3% three years later)
justifies the relevance of identifying targets for psychosomatic status correction already during the early rehabilitation stage. Numerous reports
of hyperactivation of the sympathoadrenal and hypothalamic-pituitary-adrenal systems as a central pathophysiological link in excessive allo-
static load and the breakdown of adaptation emphasize the need to consider autonomic disorders as an independent target for psychological
and psychophysiological intervention.

Objective. To substantiate autonomic dysregulation as a target for correcting psychosomatic status within a psychological intervention frame-
work during early rehabilitation in veterans who sustained combat injuries.

Materials and methods. The study included 54 male combat veterans aged 18-55 years (mean age: 29 + 9.3 years) with documented front-
line exposure of at least six months. Assessments were performed on postoperative days 3-5 following surgery for combined blast-induced
injuries. Based on the severity of post-traumatic symptoms, participants were stratified into three groups: Group 1 (n = 20, 38%): no symp-
toms; Group 2 (n = 22, 40%): subclinical symptomatology; Group 3 (n = 12, 22%): pronounced symptomatology. The study used psychodiag-
nostic testing and assessment of the functional state of the autonomic nervous system based on heart rate variability parameters, performed
by variational cardiointervalometry (UPFT-1/30 Psychophysiologist). Mathematical and statistical processing of the results was performed
using the Statgraphics Plus statistical software package.

Results. The intensification of post-traumatic stress reactions occurs against the background of exacerbation of neurotic and somatic com-
plaints. The predominance of the central regulatory circuit is a key pathogenetic mechanism in the development of psychosomatic disor-
ders. Direct correlations were found between the intensity of somatic complaints and the degree of psychological maladaptation (r = 0.978,
p < 0.01). It was established that 100% of military personnel with a high level of psychological adaptation (< 70 points) had types | and Il of
autonomic regulation (predominance of the central circuit). Comprehensive assessment of their autonomic status suggests the transforma-
tion of mental symptomatology into autonomic nervous system dysregulation, which at this stage is detectable only by instrumental methods.
The increased tension of regulatory systems and enhanced activity of stress-implementing systems of autonomic regulation in this group of
patients directly correlate with inverted anxiety (r = 0.671, p < 0.01) and conversion (r = 0.493, p < 0.01) scales, indicating compensatory hy-
peractivation of the central regulatory circuit as a physiological basis for maintaining a state of psychological well-being.

Conclusions. Psychological maladaptation and somatic complaints are pathodynamically associated with vegetative dysregulation. The
system of early psychological intervention during the inpatient rehabilitation stage should be aimed at preventing the development of delayed
psychosomatic disorders and should be structured taking into account the severity of post-traumatic symptomatology and the functional state
of the autonomic nervous system. In addition to routine psychodiagnostic methods, functional assessment of the autonomic nervous system
is recommended. Mandatory cognitive behavioral psychotherapy, as prescribed by current clinical guidelines, should be complemented by
psychophysiological rehabilitation interventions aimed at restoring vagosympathetic balance.

Keywords: psychosomatic status; variational cardiointervalometry; combat veterans; combat injury; vegetative dysregulation; early
psychological intervention; post-traumatic stress disorder

For citation: Sevostyanova M.S. Correction of psychosomatic status in veterans during the early rehabilitation stage after combat injury:
A cross-sectional study. Extreme Medicine. 2026. https:/doi.org/10.47183/mes.2026-519

Funding. The study was conducted without sponsorship.

Compliance with ethical principles. The study was approved by the Local Ethics Committee of the Federal Siberian Scientific Clinical
Center (Minutes No. 84/2026 dated 27 Apr. 2026). All procedures complied with the ethical standards of the Declaration of Helsinki of the
World Medical Association.

Potential conflict of interest. The author declares no conflict of interest.
Al tools use. The author declares no Al tools were used in the preparation of this article.

><1 Maria S. Sevostyanova SevostyanovaMS@yandex.ru

Received: 6 May 2026 Revised: 1 July 2026 Accepted: 30 July 2026 Online first: 14 Sep. 2026

© M.S. Sevostyanova, 2026

EXTREME MEDICINE | 2026



mailto:SevostyanovaMS@yandex.ru
https://crossmark.crossref.org/dialog/?doi=10.47183/mes.2026-519&domain=pdf

OPUIMHAJIbHASI CTATbA | OPFTAHU3ALIUSA MOMOLLM B YPE3BbIYANHbIX CUTYALIUAX

YK 159.9.072.43:616.12-073.7
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PEABUNTUTALIMM NOCJIE NONTYYEHUA BOEBOW TPABMbI: KPOCC-CEKLIMOHHOE
MCCJIEAOBAHUE

M.C. CeBocTbsiHOBa! 2!

" ®enepanbHbln CUOVPCKNUIA HAYHHO-KIMHUYECKNI LieHTPp PenepanbHOro Meanko-6rmonornieckoro areHTcTea, KpacHosapck, Poccus
2 KpacHOSIpCKUiN rocyAapCTBEHHBIN MEAVLMHCKINA YHUBEPCUTET UM. Npodeccopa B.®. BotHo-AceHeukoro, KpacHosipck, Poccus

BBepeHune. PacnpocTpaHeHHOCTb OTAaNeHHbIX MCUXOCOMaTUHECKMX NOCNeacTBuii 60eBoro cTpecca 1 6oesoi Tpasmbl (0o 48,3% cny-
cTs 3 rona) 060CHOBbLIBAET akTyaslbHOCTb MOMCKa MULLIEHE KOPPEKLMM MCMXOCOMAaTUHYECKOro cTaTyca elle Ha aTane paHHer peabunmta-
L. MHOrOUYUCAEHHBIE YNOMUHAHWSA O FMNepakTBaLM CUMAaToagpeHanoBo 1 rmnoTanaMo-rmnodudapHo-HaaANno4eYHKOBOW CUCTEM
Kak LieHTpanbHOro natounaronormyeckoro 3BeHa n30bITOYHOM anfnocTaTn4eckom Harpy3ki 1 cpbiBa agantaummn nogyepKmBaroT Heobxo-
OVMOCTb PaCCMOTPEHVS BEreTaTUBHBIX HAPYLLIEHWUI B KAYECTBE CaMOCTOSTENIbHON MULLIEHW ANS HANPaBAEHHOMO NCUXONOMMHYECKOro U Ncu-
XO(hM3MONOrMHECKOro BMeLLaTenbCTBa.

Llenb. ObocHoBaHWe BereTaTvBHOW ANCPErYSLMN B KAYECTBE MULLIEHN KOPPEKLMM NCUXOCOMATUHECKOro cTaTyca B CUCTeMe NMCUXOmor-
4eCKOro BMellaTeNbCcTBa Ha aTane paHHen peabunmtaumm y BeTepaHoB, Nony4MBLLIMX DOEBYIO TRPABMY.

MaTtepuanel u meTogbl. /iccnefoBaHne NpoBeaeHO C y4acTnem 54 BeTepaHoB 60EBbIX AENCTBUN (HAXOXOEHNE Ha NMHUM BOEBOro conpu-
KOCHOBEHWSA HE MeHee 6 MeCsALEB; My>K4nHbI B BO3pacTe 18—-55 neT; cpeaHunin BospacT 29,0 + 9,3 roga) Ha 3—5-e cyTKM nocne Xmpyprude-
CKOro BMellaTeNbcTBa Mo NoBOAY COMETaHHOM MMHHO-B3PbIBHOW TpaBMbl. B 3aBMCMMOCTM OT CTEMEHW BbIPaXXEHHOCTM MOCTTpaBMaTuye-
CKOWV CUMATOMATUKKM MCXxoaHas BblIbopka bbina pacnpegeneHa Ha 3 rpynnel: rpynna 1 (n = 20), 38% — oTCcyTCTBME CUMMTOMOB; rpynna 2
(n = 22), 40% — cybknMHM4eckas cumnTomatuka; rpynna 3 (n = 12), 22% — BblpaxkeHHas cuMmnTomMaTtnka. B paboTte vcnonb3osanmch
ncrxoamarHOCTUYeCKoe TeECTUPOBaHME U OLeHKa (PYHKLIMOHANBHOMO COCTOSIHMS BEreTaTMBHOW HEPBHOW CUCTEMbI MO NMokasaTensM Bapu-
abenbHOCTY CepaeyHOro puTMa, BbinMoIHEHHas METOAOM BapuaLmMoHHOM kapanonHTepsanometpum (YI®T-1/30 «[cuxodusmnonors). Mate-
MaTUKO-CTaTUCTMYeCKast 06paboTka pesy/sTaToB OCYLLECTBIIEHA C MOMOLLBIO MakeTa CTaTUCTUYECKMX Nporpamm Statgraphics Plus.
PesynbTathl. YCuneHne nocTTpaBMaTuYeCcKmx CTPECCOBbLIX peakUmi MPONCXoanT Ha hoHe 060CTPEHNS] HEBPOTUHECKIX 1 COMaTUHECKINX
»anob. MNpeobnagaHne LEeHTPaNbHOro KOHTYpa perynaumm aBnseTcs Kto4eBbiIM NaTOreHeTNHECKUM MEXaHN3MOM B PasBUTUN MCUXOCO-
MaTUHeCKMX paccTponcTs. OBHapy>KeHbl NPsSMble KOPPENSLMOHHbIE CBA3W MeXY WHTEHCUMBHOCTBIO COMAaTUHECKMX Xanob 1 CTeneHbo
ncuxonorudeckon gesagantaumm (r = 0,978, p < 0,01). YctaHoBneHo, 4to 100% BOEHHOCY>KaLLMX C BbICOKUM YPOBHEM MCUXOOrMHYECKOM
afgantaumm (<70 6annos) umenn | v Il TMNbl BereTatMBHOM perynaumn (MpeobnagaHne LeHTpanbHoro KOHTypa). KoMnnekcHasa oueHka mx
BEreTaTyBHOIO CTaTyca Nno3BoNsSeT NPeanonoXnTb TpaHChopMaLMIO NCUXMHECKOM CMMATOMAaTVKK B aucperynaumio BHC, anarHoctupye-
MYIO Ha laHHOM 3Tarne TONbKO MHCTPYMEHTaSIbHO. YCUNEHNE HAMPSKEHNS PEMYNSTOPHBIX 1 MOBbILLEHNE aKTUBHOCTU CTPECC-PeannayoLLmx
CUCTEM BEreTaTmBHOM PErYNALIN Y HUX MPSMO KOPPENPYIOT C MHBEPTUPOBAHHbIMK LWKanamu Tpesoru (r = 0,671, p < 0,01) n KoHBepcumn
(r=0,493, p < 0,01), 4TO yKa3bIBaAET HA KOMMEHCATOPHYIO MMNEePaKTUBALMIO LEHTPaIbHOMO KOHTYPa perynaumm Kak husronorn4eckor ono-
pbl NOAAEPXKAHMS COCTOSHNS MCUXOIOMNYECKOro 61arononyyms.

BeiBogbl. [Ncnxonormyeckasn gesajantaums 1 coMaTuyeckre »anobbl NaTOAMHAMNYECKM COMPSPKEHbI C BEreTaTUBHOW ANCPErynsaumen.
CucTema paHHEero McrxoforM4eckoro BMeLLaTelbCTBa Ha rocnuTanbHOM 3Tane peabunutaumm OofKHa ObiTb HamnpasieHa Ha npodu-
NaKTUKY PasBUTUS OTCPOYEHHbIX MCKMXOCOMATUHECKUX PACCTPONCTB U BbICTPaMBaTbCs C YYETOM BbIP@XXEHHOCTU MOCTTPaBMaTUHeCcKom
CUMMTOMATUKN 1 PyHKLMOHaNbHOro coctosaHns BHC. LlenecoobpasHo KpoMe MpurBbIYHBIX NCUXOAMArHOCTUHECKMX METOAMK MPOBOANTL
PYHKLUMOHABbHYIO OLEHKY BEreTaTvBHOW HEPBHOW CUCTEMbI U AOMONHATL 00sS3aTeNbHYO B COOTBETCTBUM C AENCTBYIOLMMU KIUHUYE-
CKNM pEKOMeHAALMSM KOMHUTUBHO-MOBEAEHYECKYIO MCUXOTEepanuo MeToaamMmn NCUxouanonornieckor peabunutaumm, HanpaBneHHbIMU
Ha HOpManM3aLmio BaroCMMnaTn4ecKoro banaHca.

KntoueBble cnoBa: NcrMxocoMaTUHECKUIA CTaTycC; BapnaLMoHHas KapaMoNHTEPBaIOMETPIUS; BETepaHbl 60eBbIX AENCTBUN; HoeBas TpaBma,;
BereTaTvBHas OVCPErynsiLmns; paHHee NCUxonormyeckoe BMeLLaTelbCTBO; NMOCTTPaBMaTUHYECKOE CTPECCOBOE PaCCTPONCTBO
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duHaHcupoBaHue. PaboTa BbinonHeHa 6e3 CroHCOPCKOM NMOAAEPXKKN.
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INTRODUCTION

The magnitude of the psychosomatic consequences of
combat injury determines the urgent need to develop
preventive strategies aimed at reducing the risk of de-
velopment and progression of these disorders in com-
bat veterans in the long term [1, 2]. The results of recent
studies have shown that three years after experiencing
combat stress, the prevalence of psychosomatic disor-
ders and conditions among veterans reaches approxi-
mately 48.3% [3].

The conventional approach to patient therapy artifi-
cially separates mental and somatic disorders, treating
the latter as concomitant pathology. As a result, soma-
toform manifestations are managed in isolation, without
integration into a comprehensive system of psychother-
apeutic and psychopharmacological correction. Such
separation creates a harmful therapeutic delay. Specific
intervention aimed at stabilizing the autonomic sphere is
initiated post factum, only after the official confirmation
of post-traumatic stress disorder (PTSD), which requires
a latent period of six months.

The currently accepted approach to the management
of patients with PTSD (ICD-10 code F43.1) treats somatic
disorders as concomitant pathology requiring independ-
ent symptomatic and etiopathogenetic therapy. As a re-
sult, autonomic and later psychosomatic disorders are
often treated in isolation, without addressing the under-
lying mental state. Consequently, valuable time is lost,
as targeted interventions to correct the psychosomatic
status typically begin only six months after the PTSD di-
agnosis has been established in accordance with diag-
nostic criteria. However, somatization and disturbances
in autonomic nervous system (ANS) regulation develop
immediately after injury. As shown by Sukiasyan et al.,
the clinical development of PTSD from “irritable heart
syndrome” to profound psychogenic-organic disorders
indicates that the mental and somatic spheres are af-
fected simultaneously [4]. This confirms the conclusion
by Simaeva and Pukhova that psychological support in
extreme situations should be continuous to halt the de-
velopment of pathology at its earliest stages, rather than
after symptoms have become established [5]. Therefore,
the development of methods for timely prevention and
correction of autonomic disorders at early (sometimes
pre-nosological) stages remains one of the most impor-
tant tasks of clinical psychology and medicine.

The severe conditions of combat environment cause
extreme neuropsychic tension in military personnel,
which must be assessed in clinical practice [6]. The
mechanisms of brain function provide an instantaneous
connection between thoughts of threat, emotions, and
physical reactions of the body. According to Chernorizov
et al.,, sustained elevation of the blood concentration of
cortisol, the stress hormone, leads to changes in the
activity of neural networks of the hippocampus, amyg-
dala, and prefrontal cortex, which explains the persis-
tence of emotional memory traces of the traumatic event
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and the emergence of associated mental disorders [7].
This process is driven by hyperactivation of the hypotha-
lamic-pituitary-adrenal and sympathoadrenal systems.
According to Jowf et al., such a prolonged hormonal
shift creates an excessive allostatic load, which leads
to depletion of adaptive resources and triggers the de-
velopment of PTSD [8]. The chronic course of this pro-
cess leads to persistent changes in brain structures [9].
Analyzing combat stress, Karayani classifies its mani-
festations into acute stress reactions, combat mental
trauma, and chronic fatigue, which makes it possible
to clearly distinguish between normal and pathological
responses of the organism [10]. The aforementioned
factors profoundly alter the emotional sphere of military
personnel [11], thereby determining the development
of somatic diseases. In particular, Potemina et al. de-
scribed combat-stress-associated disorders of the car-
diovascular system in veterans, emphasizing that, during
the first three years after combat stress exposure, vari-
ous manifestations of autonomic dysfunction (cardiac
rhythm disturbances, blood pressure lability, respira-
tory disorders, gastrointestinal disorders) predominate
in combination with affective disorders, mainly of the
anxiety-depressive spectrum [3, 12]. Harwood-Gross
et al. showed that extreme loads are directly related to
the severity of subsequent somatization and aggressive
behavior [13]. In this regard, the study by Gurylev et al.
emphasizes that monitoring the psychoemotional state
of military personnel should be a mandatory element in
their medical rehabilitation programs [14].

Given the close link between combat stress and
cardiovascular and somatoform disorders, a detailed
study of vegetative dysregulation becomes a crucial
task of medical-psychological support for combatants.
Assessment of this pathophysiological link allows auto-
nomic disorders to be considered as an independent
target for psychological intervention during the early
stages of medical rehabilitation.

In the case of delayed or ineffective early psycho-
logical intervention, pathological psychosomatic pat-
terns may develop and become established quite rap-
idly, creating a vicious circle in which somatic symptoms
exacerbate psychological maladaptation and vice versa
[1]. Early psychocorrection is aimed at breaking this
circle at the stage of reversible psychosomatic reac-
tions and reducing the risks of manifestation of the full
spectrum of PTSD-associated psychosomatic diseases
(psychosomatoses, psychovegetative disorders, syn-
dromes of psychosomatic affiliation and dissociation)
[2, 12, 13]. Practical difficulties may include low engage-
ment of combatants in therapy, a tendency to disregard
complaints [14], as well as difficulties for specialists in
identifying psychological targets for such correction.
Traditionally, the development of psychosomatic dis-
eases in PTSD has been viewed through the concept of
transformation, according to which psychopathological
symptomatology intensifies during the first six months
and only then somatization may occur via biological or



OPUIMMHAJIbHAS CTATbS | OPTAHU3ALMSA MOMOLLUW B YPE3BbIYAUHbBIX CUTYALIUSIX

psychopathological mechanisms. This perspective may
cause psychologists and physicians to underestimate
the importance of addressing psychosomatic com-
plaints at the earliest stages of rehabilitation.

Although ICD-10 does not mention psychosomatic
manifestations as diagnostic criteria for PTSD (except
for increased autonomic excitability), from a systems
perspective, psychosomatic disorders are an integral
pathogenetic part of PTSD, reflecting its somatic em-
bodiment [15]. In a strict clinical sense, PTSD and psy-
chosomatics develop simultaneously. There is no “pure”
PTSD without physiological changes (tachycardia, sleep
disturbances, muscle hypertonicity), just as there are
no post-traumatic psychosomatic disorders without a
psychological core (flashbacks, avoidance). At the same
time, somatization through biological mechanisms is
based on persistent dysregulation of the sympathoad-
renal and hypothalamic-pituitary-adrenal systems, while
somatization through psychopathological mechanisms
is based on an unconscious defense mechanism of “es-
cape into illness,” which represents a socially acceptable
adaptation mechanism. Thus, according to current clini-
cal concepts, PTSD is viewed as a multifactorial condi-
tion requiring comprehensive and phased psychothera-
peutic intervention aimed at reducing the severity of
post-traumatic symptomatology and restoring adaptive
behavior [4, 16]. According to Chernorizov et al., psycho-
physiological methods are indispensable in situations
where patients do not trust conventional medical tactics
or show insensitivity to standard therapy [7].

In accordance with the approved clinical guide-
lines', in order to reduce the risk of developing PTSD,
anxiety and depressive disorders (which may manifest
within 12 months after discharge from the intensive
care unit (ICU)), patients are recommended to receive
early psychological intervention (by a clinical psycholo-
gist and/or psychotherapist) in the intensive care unit.
Rehabilitation measures should be aimed at developing
or restoring insufficient or lost cognitive, motivational,
emotional, and adaptive resources of the personality
through psychocentered supportive psychotherapeutic
methods, including interventions supporting compli-
ance, psychoeducation, and cognitive-behavioral psy-
chotherapy.

The study is based on the hypothesis that the for-
mation of psychosomatic reactions occurs almost im-
mediately, within the first few days after combat injury,
and varies depending on the severity of post-traumatic
symptomatology and the type of autonomic regulation.
Vegetative dysregulation, manifested by excessive cen-
tralization of heart rate control, is a common mechanism
of somatization that triggers a cascade of somatic and
neurotic manifestations; however, in some cases it may
act as a hypercompensatory response that preserves
psychological well-being but depletes psychophysiolog-
ical reserves.

The aim of the study is to provide a rationale for vege-
tative dysregulation as a target for psychosomatic status
correction in the system of early psychological interven-
tion in veterans with varying severity of post-traumatic
symptomatology at the early rehabilitation stage after
combat injury.

MATERIALS AND METHODS

The study was conducted with the participation of
54 combat veterans (engagement on the line of combat
contact for at least six months; males aged 18-55 years;
mean age 29 + 9.3 years). The work was carried out
at the Federal Siberian Scientific Clinical Center in in-
patient units temporarily deployed for the provision of
specialized, including high-technology, medical care.
The examination was conducted in the early postop-
erative period (days 3-5) after surgical intervention for
combined blast-induced injury at the inpatient stage of
medical rehabilitation, with voluntary informed consent
of the subjects.

Depending on the severity of post-traumatic stress
symptoms according to the Mississippi Scale, the initial
sample was divided into three groups:

e goup 1 (n = 20), 38% of participants,
PTSD < 70 points;

e goup 2 (n = 22, 40% of participants,
70 < PTSD < 100 points;

e goup 3 (n = 12, 22% of participants,

100 < PTSD points.

Inclusion criteria were male sex, age 18-55 years in-
clusive, presence of a recent (less than 2 weeks) com-
bat-related combined blast-induced injury (CBIl) requir-
ing emergency surgical intervention, early postoperative
period (days 3-5 from the time of surgical intervention),
absence of signs of delirious states or cognitive impair-
ment preventing understanding of instructions, at the
inpatient stage of medical rehabilitation, and voluntary
written informed consent of the subjects.

Exclusion criteria were the presence of a verified cur-
rent or past diagnosis from rubric F43.1 (“Post-traumatic
stress disorder”) or other endogenous and organic men-
tal disorders (FOO-F99) according to ICD-10; concomi-
tant moderate or severe traumatic brain injury (cerebral
contusion, intracranial hematomas); severe traumatic or
hemorrhagic shock in the decompensation stage; his-
tory of severe chronic somatic and endocrine diseases
that could distort heart rate variability parameters (type |
and Il diabetes mellitus, coronary artery disease, cardiac
rhythm disorders); thyroid pathology; use of medications
with direct chronotropic or ganglionic blocking effects
(B-blockers, antiarrhythmics); non-constant type of au-
tonomic regulation based on all measurement results.

Assessment of the functional state of the au-
tonomic nervous system based on heart rate vari-
ability parameters was performed by means

' Post-traumatic stress disorder. Clinical guidelines. Russian Society of Psychiatrists, Ministry of Health of the Russian Federation. 2023.
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of  variational  cardiointervalometry  using an
UPFT-1/30  “Psychophysiologist”  psychophysiologi-
cal testing device (Medicom MTD, Russia) [17]. For the
detection and assessment of neurotic states, psycho-
diagnostic testing was performed using the Yakhin—
Mendelevich questionnaire?; screening for post-traumat-
ic symptomatology was carried out using the Mississippi
Scale for Combat-Related PTSD (military version) [18];
diagnosis and assessment of somatic symptoms and
complaints related to psychological and emotional
states were performed using the Giessen Complaint List
(Gie3ener Beschwerdebogen, GBB)®.

Analysis of heart rate variability parameters was con-
ducted in accordance with the Russian methodological
guidelines*. To minimize the influence of situational and
diurnal exogenous factors, the examination was carried
out strictly in the morning hours on an empty stomach,
under conditions of thermal comfort, after a 10-min
adaptation period in a semi-recumbent position. The
protocol included three consecutive 5-min measure-
ments, followed by averaging of the data obtained to
exclude random rhythm fluctuations. To ensure reliabil-
ity of the results, cardiointervalogram recordings con-
taining more than 10% artifacts (isolated extrasystoles,
technical failures) or demonstrating abnormal values
of total spectral power indicating incorrect registra-
tion (e.g., TP > 16,000 ms?) were excluded from further
mathematical and statistical analysis of autonomic sta-
tus. From the entire set of obtained time-domain and
frequency-domain HRV characteristics, the following
were analyzed: Sl (stress index) that characterizes the
activity of sympathetic regulation mechanisms and the
state of the central regulatory circuit; TP (total spectral
power) that shows the total effect of all regulatory lev-
els on heart rate; LF (power of low-frequency waves
(0.15-0.04 Hz)) that reflects the activity of sympathetic
centers of the medulla oblongata (cardiostimulatory
and vasoconstrictor); HF (power of high-frequency
waves (0.4-0.15 Hz)) that expresses the activity of the
parasympathetic cardioinhibitory center of the medulla
oblongata; VLF (power of very low-frequency waves
(0.04-0.0033 Hz)) that reflects the activity of central
ergotropic and humoral-metabolic regulatory mecha-
nisms of heart rate; LF/HF as the vagosympathetic bal-
ance coefficient [19].

Mathematical and statistical processing of the results
was performed using the Statgraphics Plus statistical
software package. The establishment of relationships
between the studied parameters was conducted via
correlation analysis using Spearman’s rank correlation
coefficient; to assess differences among three indepen-
dent groups, the H-test (non-parametric Kruskal-Wallis
test) was applied.

RESULTS AND DISCUSSION

At the first stage of the study, to assess the level of psy-
chological instability against the background of experi-
enced combat stress and blast-induced injury, the se-
verity of post-traumatic reactions was examined using
the Mississippi Scale for Combat-Related PTSD (mili-
tary version). It should be clarified that at the time of the
study, no veteran had been assigned an ICD-10 diagno-
sis of F43.1 “Post-traumatic stress disorder.” Depending
on the degree of psychological distress based on the
total Mississippi Scale score, it was found that 20 (38%)
patients had a low level of post-traumatic symptoma-
tology (score < 70), 22 (40%) patients had a moderate
(subclinical) level of post-traumatic symptomatology with
signs of psychological maladaptation (score 71-100),
and 12 (22%) participants showed a clinically signifi-
cant level of post-traumatic symptomatology with pro-
nounced psychological maladaptation (score > 100).
In the majority of the injured — 34 (62%) participants
(together constituting groups 2 and 3) — the obtained
score exceeded the diagnostically significant threshold
of 70 points, of which 12 (35%) patients had a score
exceeding 100 points, indicating pronounced psycho-
logical maladaptation. Differences in the indicators of
autonomic nervous system adaptive potential, neurotic
states, and somatic complaints depending on the level
of post-traumatic stress are presented in the table.

Analysis of intergroup differences revealed a pro-
nounced nonlinearity in the response of regulatory sys-
tems. The highest indicators of physiological tension
(S1'318.5 + 74.8 arbitrary units) and a critical drop in total
spectral power at the level of 1329 + 307.7 ms? were re-
corded in combat veterans of group 3, reflecting a classic
breakdown of adaptation and depletion of trophotropic
mechanisms against the background of stress manifes-
tation. Participants in group 1 (conditionally psychologi-
cally adapted) demonstrated a paradoxically high level of
stress index — 230.5 + 28.7, significantly exceeding that
of group 2 (p < 0.05 in pairwise comparison), despite
the complete absence of neurotic or somatic complaints
according to psychodiagnostic results. For further clari-
fication of autonomic status, respondents within each
group were classified by type of autonomic regulation
based on Sl and VLF indicators in accordance with the
classification proposed by Shlyk [20] (Fig. 1).

A clear pathogenetic pattern was revealed: the
groups at the edges of the clinical spectrum (1 and 3)
in 100% of cases were characterized by centralization
of rhythm control (types | and Il), with group 3 show-
ing a predominance of pronounced central regulatory
circuit in 8 (66%) cases. In contrast, exactly half of the
subjects — 11 (50%) from group 2 with moderate stress

2 Yakhin KK, Mendelevich DM. Clinical questionnaire for the detection and assessment of neurotic states: Methodological recommendations for interns and

physicians. Kazan: Kazan State Medical Institute; 1978 (In Russ.).

3 The use of the Giessen Complaint List in the clinic of borderline neuropsychiatric and psychosomatic disorders: A methodological guide. St. Petersburg:

Psychoneurological Institute; 1993 (In Russ.).

4 Baevsky RM, Ivanov GG, Chireikin AP, Gavrilushkin PY, Dovgalevsky YA, Kukushkin TF, et al. Analysis of heart rate variability using various electrocardiographic

systems (part 1). Journal of Arrhythmology. 2002;24:65-86 (In Russ.).
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Table. Parameters of autonomic status, neurotic and somatic complaints in veterans depending on the severity

of post-traumatic symptomatology

Group 1 Group 2 Group 3 Statistical
Assessed parameters (n=20) (n=22) (n=12) significance
PTSD <70 70 < PTSD < 100 PTSD = 100 level
PTSD Level (Mississippi Scale), Scores 60.5 + 9.6 792+ 73 1099+ 64 p < 0.01
Heart Rate Variability (HRV) parameters
IN (SI), arbitrary units (a.u.) 230.5 + 28.7 130 = 2513 3185+ 74.8 p < 0.01
TP, ms? 2578.6 + 716.3 3312 + 1078.3 1329 + 307.7 p <0.05
HF, ms? 369.5 + 112.1 429.3 + 108.3 163.2 + 16.28 p < 0.01
LF, ms? 1035.4 + 310.04 1056.2 + 314.8 5574 + 52.5 p <0.05
VLF, ms? 1173.6 + 218.5 1659.5 + 264.2 418.4 + 215.2 p < 0.01
LF/HF, scores 37716 3.42 £ 113 4.79 + 2.07 p <0.05
Neurotic symptomatology
Anxiety level 48 +22 -0.03 £ 0.6 -3.36 £ 2.12 p <0.01
Neurotic depression 44 +0.8 0.97 + 0.3 -4.3+26 p < 0.01
Asthenia 71 £3.6 1.58 £ 0.92 -0.47 £ 0.54 p <0.01
Conversion disorders 32+14 -0.35 + 0.27 -3.17 £ 1.48 p < 0.01
Obsessive-phobic disorders 313+16 0.45+ 113 -412 +3.8 p < 0.01
Vegetative symptom complex 53+412 29+13 -11.69 + 3.4 p < 0.01
Somatic complaints®
Exhaustion 425 +13 6.8+24 74 +22 p <0.05
Gastrointestinal complaints 1.75+04 3.7+16 9.6 + 3.8 p < 0.01
Rheumatic factor 9.4 +33 145 £ 51 15.07 + 6.5 p <0.05
Cardiovascular complaints 3.35+26 38+15 10.53 + 3.6 p < 0.01
Intensity of complaints 18.75+ 6.3 28.9+5.8 423 +77 p < 0.01

Table prepared by the authors using their own data

Note. SI — stress index; TP — total spectral power; HF — high-frequency wave power (0.4-0.15 Hz); LF — low-frequency wave power
(0.15-0.04 Hz); VLF — very low-frequency wave power (0.04-0.0033 Hz); LF/HF — vagosympathetic balance coefficient; data are presented
as arithmetic mean + standard error of the mean (M + m); statistical significance of differences was calculated using the non-parametric
Kruskal-Wallis H-test for multiple comparison of three or more groups (critical significance level set at 0.05).

Analysis of the obtained data showed that the inten-
sification of post-traumatic symptoms was accompa-
nied by increasing neurotic and somatic complaints. A
high comorbidity of post-traumatic symptoms with neu-
rotic depression (r = -0.475, p < 0.05), obsessive-phobic
reactions (r = -0.418, p < 0.05), and asthenia (r = -0.447,
p < 0.05) was found in group 2, as well as with veg-
etative (r = -0.775, p < 0.01) and psychosomatic reac-
tions in group 3 (Fig. 2). The pathogenetic mechanisms
of the influence of autonomic status on the manifesta-
tion of neurotic, somatic, and post-traumatic symptom
complexes were characterized by multilevel systemic

levels — retained the physiologically “advantageous”
type lll of autonomic regulation. This indicated the ac-
tivation of a compensatory “vagal brake” (within the
framework of Porges’ polyvagal theory), capable of tem-
porarily protecting the organism from sympathoadrenal
exhaustion at the stage of moderate maladaptation,
whereas the latent tension noted in patients of group 1
and the pronounced manifestation (in participants of
group 3) completely block this resource. The associa-
tion between the level of psychological distress and the
intensity of somatization is also confirmed by the results
of correlation analysis (Fig. 2).

5 The use of the Giessen Complaint List in the clinic of borderline neuropsychiatric and psychosomatic disorders: A methodological guide. St. Petersburg:
Psychoneurological Institute; 1993 (In Russ.).
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Group 3 (PTSD = 100)

Group 2 (70 < PTSD < 100)

Group 1 (PTSD < 70)

40 60 80 100

0 20
B Type | — moderate predominance of sympathetic and central regulation p<0.05
B Type Il — pronounced predominance of sympathetic and central regulation
B Type Il — moderate predominance of parasympathetic and autonomic regulation

B Type IV — pronounced predominance of parasympathetic and autonomic regulation

Figure prepared by the authors using their own data

Fig. 1. Distribution of participants with varying severity of post-traumatic symptoms by types of autonomic
regulation according to Shlyk’s classification. PTSD — severity of post-traumatic symptomatology

A Neurotic symptoms

Autonomic disorders

* Obsessive phobic disorders
* Asthenia
* Neurotic depression
r T T T T 1
-10 -0.8 -06 -04 -0.2 0.0

Spearman's rank
correlation coefficient, r,
B Group 2 (70 < PTSD < 100)

B Group 3 (PTSD = 100) *—p <005

Figure prepared by the authors using their own data

-0.6

=) Somatic complaints

Complaint severity

Cardiac complaints

Gastrointestinal complaints

Exhaustion

-0.2 0.0 0.2 0.4 0.6 0.8 1.0
Spearman's rank
correlation coefficient, r,

-0.4

B Group 1 (PTSD < 70)
B Group 2 (70 < PTSD < 100)

B Group 3 (PTSD = 100) p <0.01

Fig. 2. Relationship between the severity of neurotic symptoms (A) and psychosomatic complaints (B) in veterans
with different levels of psychological maladjustment. p < 0.01; * — p < 0.05

organization and the absence of a direct proportional
relationship. Thus, representatives of groups 1 and 3,
with type | or Il autonomic regulation in 100% of obser-
vations, can be considered the most vulnerable cate-
gory from the standpoint of developing psychosomatic
pathology (for comparison, in respondents of group 3,
type lll autonomic regulation, which is optimal and char-
acterized by “economical” functioning of the cardiovas-
cular system [21], was diagnosed in 50% of cases). The
predominance of the sympathetic link of regulation in
groups 1 and 3 was also evidenced by the mean val-
ues of the LF/HF coefficient, which determines vago-
sympathetic balance and is one of the prognostically
significant indicators (in cases where its value exceeds
3 ms?) for assessing the risks of developing irreversible
organic disorders (true psychosomatic diseases) due to
prolonged functioning of the organism under conditions
of internal stressor tension [21].

The greatest scientific and clinical interest was as-
sociated with participants of group 1. Although these
respondents did not report subjective anxiety or pain,
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Figure prepared by the authors using their own data

Fig. 3. Relationship between the indicators of
regulatory system tension and vagosympathetic
balance and the severity of neurotic symptomatology
in combat veterans with low levels of post-traumatic
stress disorder (n = 20). S| — stress index; LF — power
of low-frequency waves (0.15-0.04 Hz); HF — power of
high-frequency waves (0.4-0.15 Hz)
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demonstrating “ideal” test results, the absence of typi-
cal neurotic and somatic complaints in veterans with a
predominance of the central regulatory circuit may not
necessarily indicate the state of complete well-being.
Rather, it may reflect a specific transformation of mental
symptomatology (Fig. 3).

Analysis of the obtained correlations indicates the
presence of a phenomenon of compensatory hyper-
activation of the central circuit. In particular, increased
activity of stress-implementing systems of autonomic
regulation (S| index) was directly correlated with in-
verted anxiety (r = 0.671, p < 0.01) and conversion
(r = 0.493, p < 0.01) scales. In other words, the in-
tensification of regulatory system tension to some
extent “contained” the development of neurotic and
post-traumatic symptomatology. At the same time,
chronic activation of central autonomic centers and
their exhaustion may lead to a decrease in interocep-
tion and the ability to recognize anxiety, tension, pain,
or autonomic symptoms. As a result, while subjec-
tive emotional complaints remain limited, discomfort
may manifest differently. With pronounced central
dysregulation, phenomena of depersonalization/dere-
alization and behavioral detachment may arise, which
reduce the conscious experience of symptoms and
motivation to describe them. In addition, underre-
porting of symptoms associated with military cultural
norms, which emphasize masculinity, restraint, and
resilience, cannot be ruled out.

Underestimation of symptom severity in this case
may reduce therapy effectiveness and adversely affect
further adaptation [22]. The obtained data support the
rationale for supplementing mandatory (in accordance
with current clinical guidelines) cognitive-behavioral
psychotherapy, eye movement desensitization and re-
processing (EMDR), and pharmacotherapy with psy-
chophysiological rehabilitation aimed at improving the
functional state of the ANS and normalizing vagosympa-
thetic balance. In particular, these approaches include
biofeedback therapy, audio-visual-vibrotactile stimula-
tion (AVVS) therapy, autogenic training, conventional
psychoregulatory means of recovery supplemented
by mindfulness-based stress reduction (MBSR) ther-
apy, breathing techniques with prolonged exhalation,
grounding techniques, and progressive muscle relaxa-
tion. The latter are also aimed at stabilizing emotional
state, reducing physiological hyperarousal, activating
the parasympathetic branch of the autonomic nervous
system, and creating a physiological basis for more ef-
fective subsequent cognitive-behavioral interventions
[23]. Neuroimaging and psychophysiological studies
confirm that regular practice of such techniques con-
tributes to a decrease in amygdala activity and an en-
hancement of the regulatory role of the prefrontal cortex,
which constitutes the neurobiological basis for reducing
post-traumatic stress symptoms [16]. This is particularly
important during the early rehabilitation stage, when pa-
tients may be yet unprepared for in-depth processing of

traumatic experience and may show skepticism, while
simultaneously being in acute need of support and psy-
choeducation.

When developing a system of early psychological
intervention, it is important to take into account pos-
sible difficulties in affect tolerance, which manifest as
a sharp increase in anxiety, anger, or dissociative reac-
tions during therapeutic sessions [10]. In such cases,
premature use of exposure techniques may lead to
intensification of symptomatology and deterioration of
the overall condition. In turn, the development of ba-
sic self-regulation skills, psychoeducation, and training
in self-help techniques at this stage may not only ef-
fectively complement pharmacotherapy for vegetative
dysregulation, but also create a solid foundation for
increasing tolerance to uncertainty and stress (includ-
ing that associated with the need to integrate into civil-
ian life, disability, etc.), social adaptation, adherence to
cognitive behavioral therapy (CBT), and compliance in
the future [24]. In addition to routine psychodiagnostic
methods, functional assessment of the ANS by means
of variational cardiointervalometry may be advisable.
In respondents with “ideal” test results, alexithymia
should be ruled out.

CONCLUSIONS

1. It was established that 62% of veterans at the ear-
ly rehabilitation stage (days 3-5 after surgical treat-
ment) following a recent (up to 14 days) blast-induced
injury exceeded the diagnostically significant thresh-
old of 70 points on the Mississippi screening scale
for post-traumatic symptoms. In 35%, scores were
100 points or higher, indicating pronounced psychologi-
cal maladaptation.

2. A pronounced predominance of the central regula-
tory circuit is a key pathogenetic mechanism in the de-
velopment of psychosomatic disorders in veterans with
combat injury. Differences in indicators of autonomic
status, manifestation of neurotic symptomatology, and
somatic complaints depend on the level of post-trau-
matic stress. In the groups at the extremes of the clinical
spectrum (Mississippi Scale values below 70 or above
100 points), 100% of respondents exhibited centraliza-
tion of rhythm control (types | and Il of autonomic regu-
lation), while 50% of veterans with moderate stress lev-
els retained the physiologically “advantageous” type |lI
regulation (moderate predominance of the autonomous
circuit). The identified correlations confirm the advis-
ability of considering autonomic profile indicators as an
independent target for early psychological and psycho-
physiological interventions.

3. In all respondents with high indicators of psycho-
logical adaptation according to psychodiagnostic test-
ing (838%), an atypical increase in the stress index of
regulatory systems (Sl) to a level of 230.5 + 28.7 and a
shift of vagosympathetic balance toward sympathetic
activation (LF/HF) to 3.77 + 1.6 were observed. The
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absence of post-traumatic symptoms, as well as the
direct correlation of the regulatory system stress index
with inverted anxiety (r = 0.671, p < 0.01) and conver-
sion (r = 0.493, p < 0.01) scales, indicate the presence
of compensatory hyperactivation of the central circuit
as a factor “containing” manifestations of psychological
maladaptation.

4. The system of early psychological intervention in
combat veterans at the inpatient rehabilitation stage
after surgical treatment for combined blast-induced
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