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The application of modern psychophysiological
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of resistance to combat psychological stress
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Modern concepts about the dynamics of states of servicemen following combat mental trauma are presented.
Psychological mechanisms of the development of post-traumatic stress disorder are described. The results of the psy-
chological examination of servicemen-combatants are briefly summarized. It is shown that 40% of them have negative
psychological consequences of combat stress in the form of signs of partial post-traumatic stress disorder, which correlate
with manifestations of neurotic disorders. Signs of partial post-traumatic stress disorder in healthy military combatants
reduce the self-assessment of the quality of life but do not significantly affect the professional aspect of social functioning
in favorable conditions, which does not allow identifying the presence of negative psychological consequences of combat
stress by commander expert assessment.

In addition to the psychological examination, the servicemen underwent stress testing on the “Rehacor” hardware psy-
chophysiological software complex, which consisted in the fact that the subject was alternately presented with stress stimuli
consisting of video and audio sequences on the monitor screen and in headphones in accordance with a pre-compiled scenario.
In the course of stress testing the physiological parameters of the subject were recorded. In military personnel with signs of
partial post-traumatic stress disorder, a decrease in the threshold of sensitivity to stress was found, which in combat condi-
tions can lead to the development of acute stress-induced mental disorders and be the reason for the growth of violations,
mistakes, the adoption of incorrect operational and tactical decisions, the demoralization of personnel, the growth of sanitary
and irretrievable losses and losses of military equipment and weapons.

Based on the physiological parameters obtained during stress testing, a method for diagnosing signs of partial post-trau-
matic disorder has been developed. This method makes it possible to objectify the identification of the negative psychological
consequences of combat stress and can be used in the interests of psychological and psychiatric intelligence.
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Ucnonb3oBaHue coBpeMeHHbIX NCUX0GU3U0IOrMHECKUX
annapaTtHO-NporpaMMHbIX KOMIJIEKCOB
B NPOrHO3MpOBaHMUM YCTOMUMBOCTU K 6oeBOMyY cTpeccy

E.A. YepHssckun, H.B. 3enenuna, B.B. H0cynos, A.B. ['puropos

BoeHHo-MeauumHcKas akapemus, CaHkt-[letepbypr, Poccus

B ctatbe npuBeaeHbl COBpEMEHHbIe MPEACTaBNIEHNS 0 AMHAMUKE COCTOSHWIA BOEHHOC/Y)KALLMX nocne 60eBoi ncuxum-
Yeckol TpaBMbl. OnMcaHbl MCUXOMOMMYECKME MEXaHW3Mbl Pa3BUTUSI MOCTTPABMATMYECKOrO CTPECCOBOTO PacCTPOMCTBa.
N3nosKeHbl pesynbTaThl NCUXONIOMMYECKOr0 006C/Ief0BaHMA BOEHHOCIYKALLMX-KOMOaTaHToB. oKasaHo, uto y 40 % u3 Hux
UMEloTCA HeraTUBHbIE MCUXONOMMYECKMe MocneaCcTBIUS BoeBoro cTpecca B BUAE NPU3HAKOB NapLManbHOro NocTTpaBMaTuye-
CKOTO CTPECCOBOro paccTpoMCTBa, KOTOpbIe B3aUMOCBSA3aHbI C MPOSBIEHUSMU HEBPOTUYECKOrO perucTpa. MpusHaku napum-
arnbHOro MOCTTPaBMaTUYECKOr0 CTPECCOBOrO PacCTPOICTBA Y 3[0POBbIX BOEHHOCTYKALUMX-KOMOATaHTOB CHUXKAIOT CaMOOLIeH-
Ky KauecTBa XKM3HW, HO He OKa3blBaKT 3aMETHOrO BAMSHWSA Ha NPOdECCUOHAMBHBINA aCMEKT COLMAbHOTO (YHKLMOHUPOBAHUSA
B ﬁﬂaFOI'IpVIHTHbIX YyCNnoBuUAX, 4YTO He no3BoJidAeT VI,U,GHTVId)VILlVIpOBaTb Hann4yme HeratMBHbIX MCUXOJIOMMYeCcKnx I'IOCJ'IE,U,CTBVIVI
boeBoro cTpecca no 3KCNepTHbIM OLEHKaM KOMaHAMPOB.

lMoMMMO MCMXoNoruyeckoro 0bcnefoBaHNs BOBHHOCYXaLUMe NPOXOAUM CTPeCC-TeCTUPOBaHWE Ha annapaTHOM MCUXO0-
¢u3nonornyeckoM nNporpaMMHOM KoMnnekce «Peakop», KOTOPOe COCTOSNO B TOM, YTO 06CnelyeMoMy Ha 3KpaHe MOHUTOPa
W B HayLWIHWKW B COOTBETCTBUM C NpeBapUTeNIbHO COCTAaBIEHHBIM CLIEHapueM MooYepeaHo NpeLbsBisiM CTPecC-CTUMYbI,
COCTOSILLME M3 BULEO- U ayAMOpsAAoB. B xofe cTpecc-TecTUpoBaHUs perucTpupoBani $husvonoryeckme nokasarenu obene-
AyeMoro. Y BOEHHOCTYXaLLMX C NpU3HaKaMW NapLuUanbHOro NoCTTpaBMaTUYECKOro CTPECCOBOr0 paccTponcTBa obHapyKeHo
CHWXKEHME MOpOora YyBCTBUTENBHOCTM K CTPECCY, YTO B YCI0BUAX HOEBbIX AEACTBUN MOXET MPUBOAUTL K Pa3BUTUID OCTPbIX
CTPEeCC-MHAYLMPOBAHHBIX MCUXMYECKUX PACcCTPONCTB U ObITb MPUUMHOIA POCTA HAPYLLIEHWI, OLLIMOOK, NPUHSATUS HENPaBUIbHbIX
0rMepaTMBHO-TaKTUYECKUX PEeLLEHNI, LeMOpanM3aLmmn IMYHOro COCTaBa, PocTa CaHUTapHbIX U 6e3B03BpaTHbIX NOTepb W Mo-
Tepb H0EBOI TEXHWUKW 1 BOOPYXKEHMS.

Ha ocHoBaHWUM pu3monor1yeckux nokasarenen, NoayYeHHbIX NpK CTPecc-TecTUpoBaHUK, paspabotaH cnocob auarHocTm-
K1 NPU3HAKOB NapLManbHOro NocTTpaBMaTMYeCKoro paccTpoicTaa. 10T cnocob no3BoniseT 06bEeKTUBM3MPOBATL BbISBNEHWE
HeraTMBHbIX NCUXONOTMYECKUX MOCNeACTBUN BOEBOro CTpecca U MOXKeT BbiTb MCNOb30BaH B MHTEPECaX NCUX0NIOro-ncuxma-
TPUYECKOI pas3BeKy.

KnioueBble cnoBa: 60eBoW NCUXOOrMYECKUN CTpecc; BOGHHOCJ'IY)KaLIJ,VIe-KOMﬁaTaHTbI; napuuasibHoe nocTtTpaBMatun-
YyecKoe cTpeccoBoe paCCTpOVICTBO; Ncuxosoro-ncnxnaTpnyecKaa paseenKa; I'ICVIXOdJVIBVIOJ'IOFVI‘-IECKVIVI annapaTtHo-npo-
FpaMMHbIﬁ KOMIMJIEeKC; HCMXO¢M3MOJ10FVI‘-IECKOE CTpecc-TeCTupoBaHue; CTpECCOyCTOVIqMBOCTb.
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BACKGROUND

Combat stress is one of the main damaging factors of
military operations, which can lead to significant person-
nel losses because of the development of mental disor-
ders. Mental disorders related to combat mental trauma
can be acute or delayed. Acute mental disorders are tran-
sient mental disorders of varying severity that last sev-
eral hours or days. Posttraumatic stress disorder (PTSD)
is the most common among delayed mental disorders,
which can be noted for several weeks, months, or years.
Statistical data on the prevalence of mental disorders
was contradicting because of the different nature of ac-
counting and assessment criteria, such as diagnostic
approaches, nature or stage of the armed conflict, and
category of the servicemen examined. Thus, in 1945,
during the fighting on Okinawa Island, Japan, relocates
from the combat zone, because of combat psychological
stress in American troops, accounted for 48.8% of the to-
tal number of wounded. In the Korean conflict, this figure
decreased to 20%-25%, and during the Vietnam War,
it increased significantly again, reaching 35%.

According to various data from American researchers,
PTSD is clinically diagnosed in 12.5%—44.0% of combatants,
and individual signs, partial PTSD (PPTSD), are detected in
63.0%-91.5% of healthy military personnel, often accom-
panied by deviant forms of behavior (suicidal, addictive,
delinquent, etc.). Thus, by the early 1990s, approximately
100 thousand Vietnamese veterans committed suicide and
40 thousand combatants lived aloof from the world. Many
American sources emphasize that the number of suicides
far exceeds the number of those killed in the war. A high
violence rate and issues in family relations and social con-
tacts were noted among this category of veterans [1].

Numerous and sometimes contradictory concepts
have described mechanisms of PTSD development, based
on the physiological, psychological, phenomenological,
sociocultural, and other levels of research. Currently, the
category of concepts that best explain the mechanisms
of PTSD development includes biopsychosocial models
of the occurrence of this disorder, in which three groups
of pathogenetic factors (biological, psychological, and
social) correspond to three groups of etiopathogenetic
mechanisms (psycho-traumatic situations, personality
characteristics, and disease aspects). An example of such
an approach is the A. Maercker multifactorial concept [2].
In this concept, three main groups of factors, the com-
bination of which causes PTSD, were deemed important:

1) Factors associated with a traumatic event, namely,
injury severity, suddenness, and uncontrollability.

2) Protective mechanisms of coping, namely, the ability
to comprehend the event and the presence of social support.

3) Risk factors, namely, age, negative past experi-
ence, history of mental disorders, intelligence level, and
socioeconomic living conditions.
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As one of the mechanisms, PTSD is considered a dis-
order of intrapsychic adaptation following exposure to
combat psychological stress. Adaptation after exposure
to psychological traumatic stress can develop depend-
ing on the situation, i.e., positive, negative, and mixed
scenarios. Following an injury, the initial period of an
acute emotional reaction to stress lasts for 1 month, and
gradually, the severity of the primary experiences weak-
ens and disappears completely. With positive adaptation,
the gradual reconstruction of the destroyed inner world,
system of basic life values, and connections with the
environment occur based on constructive coping strat-
egies. Positive assessments of the event are retained
in the mind, and the resulting traumatic experience is
perceived as having an unconditionally positive effect
on later life.

Three main categories of the consequences of trau-
matic experience are positively assessed, namely,
(1) these are changes in self-perception and self-esteem
(“became stronger,” “new opportunities appeared,” and
“| know what | stand for”), (2) changes in relationships
with others (“began to understand people better” and
“learned to appreciate friendship”), and (3) changes in
the general philosophy of life and the ideological founda-
tion of being (“learned the value of life,” “learned to enjoy
life,” “learned to understand the complexity of life,” etc.).
Successfully overcoming the negative psychological con-
sequences of traumatic experiences results in the person-
al growth of a participant in a traumatic situation. In this
case, the positive coping strategy is action-oriented, i.e.,
involvement in active social activity and the use of ac-
quired experience as a source of achievement motivation.
In this case, the stress resistance of military personnel
increases. With impaired adaptation, experiences gained
are not processed, and painful memories are forced out
of consciousness. The leading coping strategies are non-
constructive behaviors, namely, avoidance, self-isola-
tion, and self-accusation. Various clinical manifestations
of PTSD emerge. Unconstructive coping strategies lead to
a decrease in social contact and self-isolation and can be
complicated by various forms of deviant behavior. In the
violation of adaptation, incomplete mental processing of
traumatic experience and the development of a complex
of prenosological posttraumatic conditions occur, which
can manifest as a decrease in working capacity, prone-
ness to conflict, unsociability, and various complaints
of deterioration in well-being. The stress resistance of
a serviceman in this case is low [3-7].

MATERIALS AND METHODS

Combatants (n = 40), who performed special tasks
>6 months ago, underwent a psychological examina-
tion (standardized interview, determination of the expert
assessment of military personnel by unit commanders,
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operator performance indicators, the Mississippi
scale (MS) questionnaire, symptomatic neurotic disor-
der questionnaire, and quality-of-life questionnaire 12)
and stress testing on the hardware—software complex
(HSC)"Reacor” (NPKF Medicom MTD, Taganrog). During
stress testing, participants were alternately presented
with stress stimuli consisting of video and audio se-
quences on the monitor screen and headphones in accor-
dance with a precompiled scenario. During stress testing,
physiological parameters were recorded using four chan-
nels, namely, electrocardiogram (heart rate [HR], beats/
min and respiratory arrhythmia of the heart [HR RAH],
beats/min), respiratory recursion (RR), e.g., galvanic skin
response (GSR), %; photoplethysmogram (systolic wave
amplitude [SWA], pm).

RESULTS

The results of the cluster analysis in terms of MS indi-
cators enabled identifying two groups of participants with
significantly different cluster centers, where 16 people
had 56.94 points and 24 had 40.3 points (p < 0.000). Thus,
the PPTSD group accounted for 40% of all participants,
whereas the rest of the servicemen were assigned to
the control group (CG). PPTSD signs correlated with the
manifestations of the neurotic register. Among neurotic
manifestations, signs of somatovegetative disorder were
found in 62.5% of cases; affective stressing in 50%, sleep
disorders in 43.8% of cases, and anxiety—phobic disorder
in 43.8% of cases. Military personnel with PPTSD signs
also have a statistically significant decrease in the scores
in the self-assessment of quality-of-life indicators such
as general health, mental health, and social function-
ing. The negative correlation of quality-of-life indicators
with PPTSD signs indicates that this disorder affects the
quality of life. Results of expert assessment by unit com-
manders and operator performance were not significantly
different between servicemen with and without PPTSD
signs. Thus, PPTSD signs in healthy military combatants
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reduce the self-assessment of the quality of life but do
not have a noticeable effect on the professional aspect of
social functioning in favorable conditions [8].

Analysis of the results of stress testing at the HSC
“Reacor” revealed that none of the studied parameters
(HR, HR RAH, RR, and GSR), except SWA, differed in the
CG and PPTSD group. SWA, starting from the stage of
audio stimulation, was statistically significantly lower in
the PPTSD group and correlated negatively with the indi-
cators of the MS technique (Fig. 1).

Thus, military combatants with PPTSD were estab-
lished to present with altered physiological reactivity,
manifested as a decrease in SWA. Apparently, it is caused
by the narrowing of the peripheral vessels because the
HR does not change. The results indicate a decrease
in the threshold of sensitivity to stress in combatants
with PPTSD signs, which under combat conditions can
increase the frequency of violations, and mistakes, in-
correct operational and tactical decisions, development
of acute stress-induced mental disorders, demoraliza-
tion of personnel, combat, and noncombat sanitary, ir-
retrievable losses, and losses of military equipment
and weapons.

Based on the results of the discriminant analysis,
a method was developed for the psychophysiological
diagnostics of PPTSD in healthy military combatants,
based on linear classification functions (LCF) using SWA
indicators obtained during stress testing. We present
a technique of using the developed method on specific
examples of several military combatants. We substitute
the SWA indicators obtained during the stress testing at
the HSC “Reacor” at the stages of rest, start, and finish
(SWA,., SWA, ., SWAi.) into the equations:

LCFT = -1.13671 x SWA ., + 0.67812 x SWA,, +
+1.55106 x SWA;, ., — 1.91536;

LCF2 = 1.57987 x SWA_,,
+0.08717 x SWA;;,, — 2.53516.

LCF1 and LCF2 values were determined, and if LCF1
is greater than LCF2, then the serviceman has PPTSD

- 0.48947 x SWA_., +

start

background

—&— PPTSD —=— Control *p < 0.05

Start [nitiall  Instrucion1  Video  Instruction2  Audio

Rest  Instruction 3 Electrical Final Finish

stimulation background

Fig. 1. Dynamics of SWA changes by stages of stress testing in military personnel with PPTSD and KI" military personnel
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signs, and if LCF2 is greater than LCF1, then he/she does
not have them.

Example 1. According to the results of stress testing,
serviceman N., who performed special tasks, had SWA
of 2.63 pm, SWA,,,, of 2.41 pm, and SWA;, of 3.39 pm.
These values were substituted into the equations for LCF,
and LCF1 of 1.99 and LCF2 of 0.74 were obtained. LCF1
was greater than LCF2, which indicated that the service-
man had PPTSD signs.

Example 2. According to the results of stress test-
ing, Serviceman M., who performed special tasks, had
SWA, ., of 0.85 pm, SWA,,,, of 0.96 pm, and SWA;, g, of
0.89 pm. These values were substituted into the equa-
tions for LCF, and LCF1 of —0.85 and LCF2 of —1.58 were
obtained. LCF1 was greater than LCF2, which indicated
that the serviceman had PPTSD signs.

Example 3. According to the results of stress testing,
Serviceman L., who performed special tasks, had SWA
of 3.05 pm, SWA,,_, of 2.62 pm, and SWA,,;, of 2.62 pm.
These values were substituted into the equations for LCF,
and LCF1 of 0.46 and LCF2 of 1.23 were obtained. LCF2
was greater than LCF1, which indicated that the service-
man had no PPTSD signs.

The developed method was registered in the State
Register of Inventions of the Russian Federation, and the
Military Medical Academy received a patent for the inven-
tion dated June 24, 2019 [9]. In contrast to the currently
generally accepted survey methods, this method enables
objectifying the identification of PPTSD signs.

CONCLUSION

HSC Reacor is a research tool not suitable for mass
screening because it requires rapid assessment in a short
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