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Abstract

Introduction. Combatants are most susceptible to neuropsychiatric disorders, including post-traumatic
stress disorder (PTSD). Anxiety is one of the components of PTSD. Preserving the mental health of combatants
and maintaining their professional and combat readiness is an important medical and social task which
is now fulfilled through medical and psychological rehabilitation. Hypobaric hypoxic training (HHT) is one
of the most effective non-drug methods of maintaining performance capability. The present article focuses
on the dynamics of situational and personal anxiety of combatants in the process of medical and psychological
rehabilitation using the HHT method.

Materials and Methods. The respondents included 17 combatants. The State-Trait Anxiety Inventory
(Ch. D. Spielberger) was used. The course of HHT was conducted for ten consecutive days and included
stepwise ‘ascents’ in a pressure chamber of reduced pressure from a height of 1500 to 3500 m. The level
of situational anxiety was assessed before, during and after HHT and ten days after the completion of the
course.

Results. The average level of situational (47 %) and trait anxiety (53 %) prevailed in the respondents. The
high level of anxiety was also quite pronounced: 35 % for situational anxiety and 41 % for trait anxiety. During
the course of HHT, a positive dynamics was observed — i. e., the levels of both situational and trait anxiety
were reducing. This trend also continued ten days after the completion of the ten-day course of HHT.
Conclusions. The HHT training resulted in a statistically significant reduction of situational anxiety starting
from the 5% session of HHT by 15 %, and after the 10% session, by 30 %. Situational anxiety decreased by 35 %
by the tenth day after the completion of the course. Background indicators of trait anxiety upon completion
of the ten-day course of HHT statistically significantly decreased by 6 %, and by the tenth day after completing
the course, by 11 %.

Keywords: combatants, trait anxiety, situational anxiety, hypobaric hypoxic training, medical and psychological
rehabilitation, post-traumatic stress disorder
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AHHOmMayus

Bgedenue. Y4acTHUKM 00€BBIX AEVICTBUI B HAaMOOABILEN CTENEHY MTOABEP)KEHbI HEPBHO-TICUXMYECKUM
paccTpoiicTBaM, B TOM UMCA€ U IIOCTTPABMATNIECKOMY CTPECCOBOMY paccTpoiicTBy. OAHOM U3 COCTABASIONINX
[TOCTTPAaBMATUIECKOro CTpeccoBoro paccrpoiictsa ([TTCP) BoicTymaeT TpeBOKHOCTD. B HacTos11Iee BpeMst
BaKHOIT MEAMKO-COLIMAABHO 3aAa4ell SIBASIETCSI COXPaHeHNe ICUXNYECKOTO 3A0POBbsI KOMOATAHTOB, & TAKXKE
nopAep)xaHue ux npodeccruoHaAbHOI 1 60€BOI FOTOBHOCTU. AASI 9THX LieAell MCIIOAb3YETCS MEAVKO-
IICUXOAOTMYECKas peabuanTanys. B kauecTBe opHOrO 13 Hanbosee 3¢ PEeKTUBHBIX HEMEAMKAMEHTO3HbBIX
METOAOB MOAAEP>KaHUA pabOTOCIIOCOOHOCTY BBICTYIAET runobapuyeckasi IMIIOKCHMYECKas TPEHNPOBKa
(ITT).

IJeab paGoThl — 1CCAEAOBAHME AMHAMUKY CUTYATUBHON U AMYHOCTHOI TPEBOKHOCTY KOMOATaHTOB
B IIPOLiECCE MEAVIKO-TICMXOAOTMYECKOI peabrAnTaLMY C UCIToAb30BaHeM MeToAa [T T.

Mamepuarve u memoOvt. B riccaepoBaHMM NpUHSIAK yyacTre 17 KoMOaTaHTOB. IIpuMeHsIAaCh METOAMKA
«]IIKaAa OLIeHKM YPOBHSI peaKTUBHOI 1 AMMHOCTHO TpeBOXKHOCTU» (aBTOp — Y. A. CrinaOeprep; apanTanus —
IO. A. Xaunmn). Kypc ITT mpoBOAMACS AECATD AHEN €XEAHEBHO 1 BKAIOYAA CTYIEHYAThIE «IIOABEMBI»
B OapoKaMepe MOHVKEHHOTO AABA€HMSI € BHICOTBI 1500 M A0 3500 M. YPOBEHb CUTYaTUBHOM TPEBOKHOCTI
OLIeHUBAACSA A0, BO Bpems 1 nocae I'TT, a Taioke uepes 10 pAHelt TocAe 3aBeplIeHUs Kypca.

Pesyrvmamuvt uccaedoBanus. B rpynime o0caepyeMbIX IpeobAaAAAU CPEAHMIT YPOBEHD CUTYATUBHOM (47 %)
Yl AVMHOCTHOM TPeBOXXHOCTH (53 %). OAHAKO AOCTATOYHO BBIPYKEHHDIM ObIA 11 BBICOKMIT YPOBEHD TPEBOXKHOCTIA:
cutyaruBHas 35 %, amuHoctHas 41 %. B xoae mpoxosxkaenns kypca I'TT HabAl0paAaCh TOAOKNTEABHAS
AVHAaMIKA, HalIpaBA€HHasI Ha CHIDKEHVE YPOBHS KaK CUTYaTUBHOI, TaK I AMMHOCTHOM TPEBOXXHOCTU. AaHHas1
TEHAEHLMS COXpaHsAach 1 uepe3 10 pHel1 mocae 3aBepurenns 10-poneBHoro xypca I'TT.

3axatoveHue. CUTyaTUBHASI TPEBOXKHOCTb CTATUCTUYECKM 3HAYMMO CHIDKaeTcs, HauMHas ¢ 5 ceanca [TT
Ha 15 %, a mocae pecaToro ceaHca Ha 30 %, uepe3 10 pAHelt TOCAe 3aBepllIeHMs Kypca AAHHBIN NTOKa3aTeAb
cHIDKaeTcs Ha 35 %. DoHOBBIE TOKA3aTEAU AMYHOCTHO TPEBOXKHOCTY ITOCAE TIPOXOXKAEHMS 10-AHEBHOTO
kypca I'TT cTarucTuyecku 3Ha4MMO CHIDKAIOTCS Ha 6 %, a uepe3 10 AHell mocae 3aBepiueHus Kypca Ha 11 %.

Karuesnoie crosa: KOM6aTaHTbI, AVYHOCTHAsS TPEBOKHOCTD, CUTYAaTUBHAA TPEBO)XHOCTD, rvmo6ap1/mec1<aﬂ

IUIOKCUYeCKasi TPEHUPOBKA, MEAUKO-TICUXOAOTMIECKasl peabMAUTALsL, TIOCTTPABMATUIECKOE CTPECCOBOE
PacCTpONCTBO
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Introduction

According to the literature, neuropsychiatric
disorders affect one in five combatants with no
physical injures and every third wounded comba-
tant (Spector 1998).

When it comes to the most common types
of psychological disorders, 57 % of combatants
experience fear, 50 % exhibit demonstrative beha-
vior, 58.5 % display aggressiveness, and 75.5 % show
suspicion (Spector 1998). Behavioral characteristics
of combatants include family conflicts, emotional
tension, anxiety, and increased irritability. They
may also suffer from irrational episodes of fear and
anxiety, a tendency towards pessimism and distrust,
a sense of loss of meaning in life, and a lack of con-
fidence in their abilities, etc.

A study conducted between 2006 and 2009 in-
volving 305 combatants revealed that 54.4 % expe-
rienced adjustment disorders, while 11.4 % had
short-term depressive reactions. Specifically, the
findings included 10.1 % with prolonged depressive
reactions, 11.4 % with mixed anxiety and depressive
reactions, and 6.8 % with adjustment disorders ac-
companied by a variety of emotional disturbances.
Additionally, 11.1 % were diagnosed with adjustment
disorders predominantly featuring behavioral issues,
3.4 % with mixed emotional and behavioral disor-
ders, and 45.6 % with PTSD. Within the PTSD
group, 11.9 % exhibited clinical manifestations
corresponding to anxiety, 10.9 % to the explosive
type, 12.6 % to the somatoform type, and 10.3 %
to the conversion type. Manifestations of PTSD
included unmotivated anxiety, sleep disturbances,
frequent mood swings, lethargy, hypersensitivity
to everyday stimuli, suspiciousness, agoraphobia,
and negativism (Ichitovkina et al. 2015).

A study conducted between 2019 and 2021 found
that combatants with high levels of aggression
prior to combat, as well as those who were woun-
ded or captured in action, were most likely to de-
velop PTSD symptoms (Zerach et al. 2023).

According to a study conducted in 2022, 30.6 %
of 49 combatants (with 63 % first-time combatants
and 37 % with prior combat experience) exhibited
PTSD symptoms. Notably, first-time combatants
demonstrated a higher level of neuropsychic tension
compared to those with combat experience (Luben-
skaya and Ryapolova 2023).

According to the 2023 data, the prevalence
of PTSD in combatants accounts for 27.8 % (Shah-
miri Barzoki et al. 2021). Additionally, the study
revealed that combatant anxiety correlates with
cognitive and physical issues after returning from
a combat zone, while stress is associated with cog-
nitive and social problems. Furthermore, PTSD and
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depression are more likely to occur in combatants
with high anxiety and low social support (Pavlacic
et al. 2023).

The relationship between PTSD and anxiety
remains a significant issue. Post-traumatic stress
disorder is defined as a mental disorder that deve-
lops following a severe psychotraumatic impact
of a threatening or catastrophic nature, accompanied
by extreme stress (Vasileva et al. 2022). The Inter-
national Classification of Diseases 11" Revision
(ICD-11) describes PTSD in Chapter 6 ‘Mental,
Behavioural and Neurodevelopmental Disorders,
block 6B4, which includes disorders specifically
associated with stress (International Classification
of Diseases 2022).

It is important to note that anxiety is regarded
as a significant component of PTSD (Avedisova
2009; Bundalo 2009; Kaplan and Sadok 1994).
N. L. Bundalo’s study explores the relationship
between situational (reactive) and trait anxiety
in individuals with PTSD. The findings indicate that
while the level of trait anxiety increases with the
development of PTSD, the level of situational
anxiety remains relatively stable (Bundalo 2009).

In a broad sense, anxiety is defined as ‘an indi-
vidual psychological trait marked by a high predis-
position to feel anxiety in various life situations,
including those that do not inherently provoke such
feelings’ (Petrovskij and Yaroshevskij 2011, 407).
In Spielberger’s research, trait anxiety is described
as a stable characteristic that reflects an individual’s
predisposition to anxiety, indicating a tendency
to perceive many situations as threatening.

Spielberger refers to situational (reactive) an-
xiety as ‘tension, anxiety, and nervousness that
arise as an emotional reaction to a stressful situa-
tion and can vary in intensity and duration’ (Kare-
lin 2013, 112).

Preserving the mental health of combatants is
a crucial medical and social task. Some other items
on this agenda include professional longevity and
safety of individuals engaged in hazardous occupa-
tions, as well as forward-looking evaluation of their
professional and combat capability (Blaginin and
Annenkov, 2020).

In accordance with Order No. 60 ‘On Medical
and Psychological Rehabilitation of Servicemen’
issued 27 January 2017 by the Minister of Defense
of the Russian Federation, combatants are provided
with medical and psychological rehabilitation (MPR).
MPR is defined as ‘a set of medical, psychological,
and general health-improving measures aimed
at restoring military servicemen’s performance ca-
pability’ (Order of the Minister of Defense of the
Russian Federation, 2017). Psychological rehabilita-
tion goes along with medical and social rehabilitation.

https://www.doi.org/10.33910/2686-9527-2024-6-2-210-222
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It primarily focuses on restoring the mental health
of servicemen to enable them to effectively fulfill
combat and service missions. A medical psycholo-
gist in the MPR department conducts psychological
assessments of a combatant’s condition and evaluates
their motivation for the upcoming rehabilitation
(Dolgikh et al. 2023). A study conducted in 2020
demonstrated a positive impact of digital technolo-
gies in the rehabilitation of combatants (Jones et al.
2020).

Hypobaric hypoxic training (HHT) was found
to be an effective non-pharmacological method for
enhancing the performance capacity of professio-
nals engaged in hazardous occupations. It is no less
effective as a rehabilitation tool after their exposure
to unfavorable environmental conditions (Blaginin
and Torchilo 2009; Blaginin et al. 2019).

HHT is widely used in rehabilitation of patients
with neuroses, depressive and phobic forms of neuras-
thenia, borderline personality disorders, and mental
disorders (Blaginin and Annenkov 2020).

In medical rehabilitation, HHT is employed
to aid the recovery of patients with various diag-
noses, including psychasthenia (Goranchuk et al.
2003), borderline personality disorders (Belevitin
et al. 2010), arterial hypertension (Dzhankuldu-
kova et al. 2010), breast cancer (Bratik 2013), men-
tal disorders (Basovic 2011), and bronchial condi-
tions such as asthma and chronic bronchitis
(Nikolaeva et al. 2014). Additionally, HHT has been
used for patients who developed bronchial asthma
as a complication of COVID-19 pneumonia (Olen-
skaya et al. 2022) and patients suffering from
anxiety and depressive disorders. HHT enhances
cellular resistance and psychological resilience
by fostering controlled responses to hypoxia
(Burtscher et al. 2022).

Besides, there are studies examining the effects
of moderate hypoxia on human cognitive abilities
(Liu et al. 2021) and blood oxygen saturation dur-
ing cardiopulmonary resuscitation (Suto et al.
2020).

However, despite the effectiveness of HHT
in medical rehabilitation, it has never been used
to enhance the psychological state of combatants.

The reported study examines the dynamics
of situational and trait anxiety in combatants during
medical and psychological rehabilitation using
hypobaric hypoxic training.

Materials and methods

The study was conducted at the Department
of Aviation and Space Medicine of the S. M. Kirov
Military Medical Academy using a low-pressure
(hypobaric) chamber (BKPD-5-1). It involved a to-
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tal of seventeen male combatants, with an average
age of 39.2 £ 9.2 years, who volunteered to join the
study. All the respondents had a preliminary medi-
cal examination and received a medical clearance
from an otolaryngologist, neurologist, and a gen-
eral practitioner, confirming that there were no con-
traindications for doing an HHT course.

The HHT course included ten daily stepwise
‘ascents’ ranging from an altitude of 1,500 m to
3,500 m made at rest in a low-pressure chamber.
The rate of ascent was 5—7 m/s, while the rate
of descent was 3—5 m/s, with each exposure lasting
for 30 minutes. Throughout the duration of the
ascent, the participants’ functional state was moni-
tored using an objective medical control system
installed in the chamber. The system measured
heart rate, blood pressure, and oxygen saturation
before the ascent, at 1, 15, and 30 minutes, as well
as after the ascent (Berezhnov and Slepenkov 1995;
Golofeevsky et al. 2005).

To assess anxiety, the State-Trait Anxiety Inven-
tory (Ch. D. Spielberger; adapted by Y. L. Khanin)
was used. Situational anxiety was measured before
the 10-day HHT course, during the first HHT ses-
sion at 1,500 m altitude, before and during the fifth
session at 3,500 m altitude, during and after the
tenth session at 3,500 m altitude, and ten days after
the completion of the course.

Mathematical and statistical processing of the
data was performed with STATISTICA 12.0 and
Microsoft’Excel 2010. The normality of data distri-
bution in the groups before and after the HHT
course, along with the equality of general dispersion,
allowed to use Student’s t-test as a method of mathe-
matical analysis for dependent samples. Additional-
ly, the Wilcoxon T-test was employed to compare
the data across related samples.

Results and discussion

Below are the results from the analysis of data
obtained with the State-Trait Anxiety Inventory
(see Figs. 1-2).

Before the HHT course, the group exhibited
an average of 47 % situational anxiety. Addition-
ally, prior to the course, 35 % of respondents had
a pronounced situational anxiety, marked by tension,
nervousness, and anxiety in specific situations.
By the fifth HHT session, situational anxiety de-
creased, and was predominantly low at 59 %. This
trend continued until the end of the HHT course,
with 71 % recorded during the tenth session at an
altitude of 3,500 m, and 59 % immediately after it.
Within ten days following the completion of the
HHT course, situational anxiety remained pre-
dominantly low at 76 %. This low level is associated
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with calmness, optimism, and self-confidence
in specific situations.

Before the HHT course, the group exhibited
medium and high trait anxiety at 53 % and 41 %,
respectively. After completing the 10-day HHT
course, trait anxiety decreased: high anxiety reduced
to 35 %, medium to 53 %, and low anxiety stood
at 12 %. Ten days after the completion of the HHT
course, the downward trend continued with high
trait anxiety falling to 23 %. At the same time, low
anxiety remained at 12 %, while medium anxiety
rose to 65 %. Respondents with an average trait
anxiety typically experience a sense of comfort and
emotional balance. They are able to maintain their
effectiveness in situations they have adapted to.
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20.0
BACKGROUND 18T SESSION

5TH SESSION

However, when faced with more complex chal-
lenges and difficulties, they tend to feel anxious,
tense, and emotionally uncomfortable.

Student’s t-test revealed that situational anxiety
decreased significantly starting from the fifth HHT
session. This trend continued throughout the
entire HHT course and maintained for ten days
after the completion of the 10-day training course
(see Fig. 3).

At the beginning of the HHT course, one-third
of the respondents exhibited acute tension, anxiety,
high fatigue, and high general excitability. By the
end of the course, however, the respondents became
calmer and more self-confident in specific life situa-
tions.
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Wilcoxon T-test indicated that the baseline trait
anxiety scores decreased significantly after the
10-day HHT course. Positive dynamics were also
observed for 10 days after the completion of the
training course (see Fig. 4).

Before the HHT course, the combatants exhib-
ited relatively low self-confidence and self-reliance.
They also showed increased sensitivity and
impressionability. They perceived most life situa-
tions as threatening to their self-image and
reputation. After completing the training course,
the combatants became more decisive and inde-
pendent, displaying reduced sensitivity and no
longer perceiving most life situations as threa-
tening.

50.0
43.0 T
40,0
33.0
30,0
230

200
BACEGEOUND

According to the literature, a single ‘ascent’
in a low-pressure chamber serves as a hypoxic test
and may increase both situational and trait anxiety
(Bushov et al. 1993; Zavyalova and Posokhova 1980).

Importantly, clinically significant effects of hy-
poxic training typically become manifest after 10
to 20 sessions and can persist for one to three months
(Glazachev 2013). Studies involving patients with
psychasthenia (Goranchuk et al. 2003), borderline
personality disorders (Belevetin et al. 2010), epi-
sodic tension headaches, chronic headaches, and
migraines (Sharyakova 2012) have shown that 10
to 15 HHT sessions produced a notable decrease
in both situational and trait anxiety. These findings
align with the data obtained in the present study.
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Conclusions

Hypobaric hypoxic training used in medical and
psychological rehabilitation of combatants re-
duces situational and trait anxiety. This positive
effect remains for ten days after the completion
of the training course.

Specifically, situational anxiety showed a statis-
tically significant decrease starting from the fifth
HHT session, dropping by 10.8 points (baseline:
39.7 + 2.3; fifth session: 28.9 + 2.3). After the tenth
HHT session, it decreased by 11.9 points (baseline:
39.7 £ 2.3; tenth session: 27.8 + 1.9). Ten days after
the completion of the HHT course situational
anxiety further decreased by 14 points (baseline:
39.7 + 2.3; after 10 days: 25.7 + 1.8).

Baseline trait anxiety scores decreased statisti-
cally significantly by 2.8 points after a 10-day HHT
course (baseline: 44.6 + 2.7; tenth session: 41.8 + 3.2)
and by 5.1 points ten days after the completion of the
course (baseline: 39.7 + 2.3; fifth session: 39.5 + 2.8).

Thus, HHT helps to enhance the psychological
state of combatants, including those exhibiting
symptoms of PTSD. This, in turn, enhances the
effectiveness of sessions with psychologists as part
of medical and psychological rehabilitation of com-
batants.

The results of this study can find an application
in non-pharmacological psychological rehabilitation
of combatants.

In further studies, we plan to introduce interval
hypoxic-hyperoxic training and compare its results
with those obtained in this study.
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