ORIGINAL ARTICLE | AEROSPACE AND MARITIME MEDICINE

https:/doi.org/10.47183/mes.2025-271 (cc) BY 4.0

PSYCHOPHYSIOLOGICAL TRAINING OF PILOTS FOR CASES M) Check for updates
OF EMERGENCY COCKPIT DECOMPRESSION

Andrey A. Blaginin2%, Quang H. Vu', Oleg A. Annenkov'*

"Kirov Military Medical Academy, St. Petersburg, Russia
2Pavlov Institute of Physiology of the Russian Academy of Sciences, St. Petersburg, Russia
3Pushkin Leningrad State University, St. Petersburg, Russia

Introduction. In the stratosphere, when the aircraft cockpit is depressurized, the pilot switches to breathing pressurized oxygen. However,
breathing under such conditions leads to the development of adverse processes that affect the functional state of the body and reduce the
quality of aircraft piloting. Programs of psychophysiological training of pilots for such conditions include breathing and speech training under
oxygen overpressure.

Objective. Effectiveness assessment of a five-day breathing and speech training course under oxygen overpressure in Vietnamese test
subjects.

Materials and methods. The study involved 35 Vietnamese test subjects aged 19-32. The assessment of the development of breathing skills
under oxygen overpressure (OOP) was based on the dynamics of psychological parameters and the pronunciation accuracy of control words.
The study used a KM-35 demand oxygen mask in combination with a ZSh-7A pilot protective helmet and a VKK-15 altitude compensating
suit to create counterpressure on the chest. OOP was created using the BARS-GD hardware and software complex. The developed course
of breathing and speech training under OOP consists of five OOP breathing sessions, which are conducted once a day during five consecu-
tive days. Each session involves breathing under OOP in a sequential and continuous manner at five stages with a breathing time of 2 min at
each stage. OOP was created at levels ranging 150-1000 mmHg. The functioning of the central nervous system (CNS) was assessed based
on the average time of simple and complex visual-motor reactions (SVMR, CVMR) and the response to a moving object (RMO). The level of
situational anxiety, well-being, activity, and mood was assessed using the wellbeing, activity, mood (WAM) questionnaire. Statistical analysis
was performed using the SPSS 26 software.

Results. As a result of the five-day training course, a statistically significant decrease in the pre-stress level of situational anxiety by 3.9% was
observed. Prior to the training course, in the setting of simulated rapid cockpit decompression, a decrease in well-being and mood indicators
by 3.7% and 5.7%, respectively, was noted. In addition, the experiment recorded an increase in psychophysiological reserves, which was
confirmed by statistically significant changes in the time of simple and complex visual-motor reactions, as well as the results of testing the
response to a moving object before and after the training course.

Conclusions. The data obtained confirmed the effectiveness of the developed five-day training course, as a result of which the test subjects
increased their psychological and psychophysiological readiness to perform tasks under conditions of a sharp decrease in pressure in the
pressurized cabin of an aircraft and the operation of high-altitude equipment. The developed five-day training regime of Viethamese military
personnel is recommended for integration into the training system of pilots for high-altitude and stratospheric flights.
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NCUXOPUINOJIONMHECKASA NMOArOTOBKA JIETHUKOB K AEATEJIbBHOCTU B YCJTIOBUAX
ABAPWUNHOW PA3rEPMETU3ALIUN KABUHbI CAMOJIETA
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BeepeHue. B ycnosusx cTpatocdepbl Npy pasrepmMeTnsaLyn kabuHbl camoneTa neTHnk NepexoamnT B PEXXNM fblXaHWs KMCIOPOAOM Nof, 13-
HbITOYHbIM faBneHreM. OgHako AblxaHre B Takux YCIOBUSIX MPUBOAUT K PasBUTMIO HeG1aronpusTHbIX MPOLIECCOB, BANSIOLLMX HA (DYHKLMO-
HaflbHOe COCTOsIHME OpraHV3Ma 1 CHYKAIOLLWMX Ka4eCTBO MWUMOTUPOBaHKS camorneTa. B kadecTBe ncvxor3nonorn4eckolt NogroToBKM
NETHMKOB K paboTe B Takmnx YCIOBUSX NPefyCMOTPeHa TPEHNPOBKa AbIXaHWs ¥ peydn Nog, 30bITOHHbIM JaBAEHNEM KMCNOPOaa.

Lienb nccneposanus. OueHka apPeKTUBHOCTY 5-AHEBHOMO Kypca TPEHUPOBKM [bIXaHWst 1 pey Nof, N30bITOYHBIM AaBfeHeM Kucnopoaa
Y BbETHaMCKUX UCTbITaTENEN.
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MaTepuanel 1 MeTofbl. B vccneqoBaHun NpuHSANM yqacT 35 BbeTHaMCKUX mcnbiTaTenen B BospacTte 19-32 neT. OueHka chopMmpo-
BaHHOCTW HaBblKa AblXaHWs Mo, 13bbITOYHbIM AaBneHnem kucnopoda (MNAK) ocyuwecTBnsgnace no gMHaMmke NCUXONOrMHYecKnX nokasa-
Tenen, NCUxXomMU3nNoNorM4eCcKX PE3EPBOB YETKOCTN MPON3HOLLEHNST KOHTPOSbHBIX CNOB. B nccnefosaHmnm ncnons30Banm KMCIOPOAHYO
mMacky KM-35 B koMnnekTe ¢ 3alimTHbIM winemom 3LLU-7A; ons cospaHns KOHTPAABAEHNS Ha MPyaHYIO KNETKY MCMoNb30BasCst BbICOTHO-
komMneHcupytowmin kocTiom BKK-15. Co3panne NOK ocyliecTBAANOCk Ha annapaTHO-NporpaMmmHoM kKomnnekce BAPC-I[. PaspaboTtaH-
HbI KYPC TPEHNPOBKM ObIxaHus 1 peyn nog VOK npeactaBnsgeT cobom NaTb CeaHCoB AblxaHus VK, koTopble NpoBOASATCA O4MH pa3 B AeHb
B TeveHne NATn aHel noapsia. Kaxkapii ceaHe npeacTtasnsan cobow apixanve nog MOK nocnegoBatenbHO 1 HENPEPBIBHO Ha NATX CTYNeHsX
C cospaHneM n3bbiTouHoro gasneHns 150-1000 MM BOA. CT., BPEMS AblXaHWs Ha KaXkAOW CTymeHn cocTaBnsano 2 MuH. OueHka ypoBHS
(PYHKLMOHMPOBaHNS LieHTpanbHoM HepeHon cuctemsl (LIHC) nposeneHa no cpegHemy BPeMEHN NPOCTOM U COXKHOW 3pUTENbHO-MOTOPHOM
peakumm (M3MP, C3MP) 1 peakuum Ha asuxkyLmiicst 0obekT (PLO). YpoBeHb CUTyaTUBHOM TREBOXHOCTM, CAMOYYBCTBUS, aKTUBHOCTU 1 Ha-
CTpOeHus oLeHmBanu no metoamke CAH. CTatnctnyeckunin aHanms NpoBeAeH C MCMONb30BaHNEM NakeTa NpUKNaaHbix nporpamm SPSS 26.
Pesynbtathl. B pesynsrate 5-OHEBHOMO Kypca TPEHNPOBKIN OTMEYEHO CTAaTUCTUHECKN 3HAYMMOE CHVDKEHNE OOHArPY304HOIrO YPOBHA CUTY-
aTmBHOM TpeBOXXHOCTU Ha 3,9%. [1o Kypca TPeHMPOBKM NOCe MOAENNPOBaHMS ObICTPOM pasrepmeTmdaLim kabuHbl camoneTa oTMevanm
CHDKEHME nokasaTener caMovyBCTBUSA 1 HACTpoeHns Ha 3,7 1 5,7% COOTBETCTBEHHO. Tak>Ke 3aperncTprpoBaHO NOBbILLEHME MCUXOU3MO-
NIOMMYECKNX PE3EPBOB, YTO MOATBEPXKAEHO CTATUCTUHECKM 3HAYUMBIM U3MEHEHWEM BPEMEHV MPOCTON 1 CIIOXHOW 3PUTENBHO-MOTOPHOM
peakumu, a TakxKe pesynbTaToB TecTa — peakupent Ha ABVKYLLMIACS OObeKT A0 1 NMOce Kypca TPEHNPOBKN.

BbiBogbl. [ofly4eHHble AaHHble Mokadanv ahHeKTUBHOCTb padpaboTaHHOro 5-AHEBHOMO Kypca TPEHVUPOBKM, B pe3yfkraTe KOTOpOoro Y 1c-
nbiTatener chopmMmpoBanacb NCUXONOrM4eckas 1 NCUXOPU3NONOrMHECKOro MOTOBHOCTb K BbIMOMHEHWIO 3a[a4 B YCIOBUSIX PE3KOIO CHU-
YKEHWS AaBneHns B repMokabuHe netatenbHOro annapara v paboTbl BbICOTHOMO CHAPSKEHUS. 5-AHEBHbI PEXKNM TPEHNPOBKYM BbETHAMCKIX
BOEHHOCY>KaLLMX LenecoobpadHo MHTErpUpoBaTh B CUCTEMY MOArOTOBKM NIETHMKOB K BbICOTHbIM 1 CTPATOCHEPHBLIM MofIETaMm.

KnioueBble cnosa: CTpaTOCCDeprIVI nosieT; pasrepMeTmndaumna KabuHbl; 6e30MacHOCTb MOJIETOB; npodeccunoHanbHas HageXXHOCTb;
BbETHAMCKUI NETUMK; aBapuiiHas CUTyauus, Ncrxon3nonormyeckas rotoBHOCTb

Ons  uyutupoBaHusa:  bnarvHnH  AA,, By KX, AnneHkoB O.A. [cuxoduanonornyeckad  nogrotoBka  NETYMKOB
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INTRODUCTION The pilot must be trained to enhance the ability to with-

stand overpressure'. This is a prerequisite for the ad-

The current intensive development of aviation science
and technology is associated with an increased emo-
tional, physical, informational, and mental stress expe-
rienced by the pilot-aircraft-environment system. In
this system, the pilot becomes an increasingly vulner-
able element [1] due to the physiological and psycho-
physiological limits of the human being as a biological
object [2].

Aviation medicine and flight physiology aim to pre-
serve the professional health of pilots in the face of rapid
technological advancements. This goal is achieved
through technical solutions that compensate for the ex-
treme factors of aviation flight and complex missions,
as well as by continuously enhancing the professional
reliability of pilots by improving their ability to perform
tasks in extreme and emergency situations [3, 4]. The
psychophysiological training of pilots for flights is carried
out using a diverse set of ground-based training exer-
cises and special equipment [5-8].

One of the key methods for maintaining the profes-
sional reliability of pilots for flights in the conditions of
cockpit decompression in the stratosphere involves
breathing training under overpressure of oxygen (OOP).

mission of a pilot to stratospheric flights. Breathing and
speech training under OOP allows pilots to learn to
breathe and maintain radio communications in the event
of an emergency (in the case of cockpit decompression
in the stratosphere) [9]. This is an important difference
between military pilots and civil aviation pilots, who per-
form flights below the stratosphere and do not need
such training.

Pilot training in breathing and speech under OOP is
carried out regularly in order to form new biomechani-
cal patterns of breathing [10]. To that end, an oxygen
training device can be used to create excess gas pres-
sure in the mask and protective equipment in ground
conditions. Pilot training can also be conducted under
conditions of high atmospheric rarefaction during baro-
metric ascents to an altitude of more than 12 km [11].
Training is performed on an aviation simulator. The pilot
must develop stable piloting skills and psychophysiolog-
ical readiness to perform correct actions and control the
aircraft in the event of a cockpit decompression at high
altitudes [12, 13].

Currently, the Vietnam Air Force is equipped with mod-
ern aircrafts capable of high-altitude and stratospheric

' Gradwell DP. Human physiological responses to positive pressure breathing for high altitude protection. PhD thesis. London: University of London; 1993.
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flights [14], which are becoming increasingly important
in today’s world. However, the incomplete system of
psychophysiological training (lack of training in breathing
and speech under OOP, limited use of special equip-
ment for checking the fit of high-altitude equipment, par-
ticularly in hot and humid climates) poses a significant
obstacle for Vietnamese pilots to perform stratospheric
flights. This determines the need to develop a rational
breathing and speech training regimen using modern
and innovative equipment [10]. The developed regimen
should include both an introductory component, which
is performed at a low level of OOP, and a training com-
ponent, which allows the test pilot to adopt specific bio-
mechanics of breathing with a short passive inhalation
and a long active exhalation, as well as to develop the
skill of pronouncing the words necessary for radio com-
munication [7]. This will enhance the professional reli-
ability of pilots not only in emergency situations but also
during high-g maneuvers.

In this study, we set out to assess the development of
breathing and speech skills under oxygen overpressure
in Vietnamese test subjects after completing a training
course.

MATERIALS AND METHODS

The study was conducted with the participation of 35
Vietnamese military personnel volunteers (men) aged
19-32 years (average age 23.6 years), whose anthropo-
metric data corresponded to the size and height of the
high-altitude and protective equipment used.

All the participants had no acute illnesses or exacer-
bations of chronic states. Prior to each experiment, they
underwent a medical examination in the scope of a pre-
flight medical examination.

During the training period for the study, for each test
subject, high-altitude and protective equipment was
selected in accordance with their anthropometric pa-
rameters and the methodology for selecting and fitting
high-altitude equipment [11]. The equipment was also fit-
ted in accordance with this methodology. In this study,
a KM-35 oxygen mask (KM-35) in combination with a
ZSh-7A protective helmet (ZSh-7A) was used; a VKK-15
high-altitude compensating suit (VKK-15) was used to
create counterpressure on the chest [15].

The direct creation of OOP was carried out us-
ing the BARS-GD hardware and software complex
(BARS-GD, Russia). The registration of physiologi-
cal and psychophysiological responses was carried
out using the objective control system integrated into
BARS-GD. This equipment includes a pneumatic sys-
tem, a PC, an objective medical control system, and
peripheral devices for conducting psychophysiologi-
cal and stress tests (Fig. 1).

The developed course of breathing and speech train-
ing under OOP includes five OOP breathing sessions,

which are conducted once a day for five consecutive
days. The sessions were held in the morning, 1.5-2 h
after a meal. On the day of the session, the test subjects
were exempted from significant physical and psycho-
logical stress.

Each session consisted of breathing under OOP se-
quentially and continuously at five stages with the crea-
tion of overpressure at levels of 150-1000 mm H,O;
the breathing time at each stage was 2 min. BARS-
GD was used in the mode of smooth increase of OOP
in the airways. When conducting the session, VKK-15
was necessary due its mandatory use when creating
an OOP of more than 300 mm H,O in the human res-
piratory system.

To assess the impact of the five-day training course
on the psychological and psychophysiological indica-
tors of the test subjects, the breathing conditions of a
rapid cockpit decompression at an altitude of 14-15 km
were simulated using the BARS-GD in the mode of rapid
creation of an OOP of 500 mm of water pressure in the
respiratory tract.

Prior to and following OOP simulation, the psy-
chological characteristics were assessed using the
Spielberger—-Khanin anxiety scale and the psychological
state assessment method?.

To assess the functioning of the central nervous sys-
tem (CNS), the average time of a simple visual-motor
reaction (SVMR) was evaluated, which characterizes
the excitability and lability of the CNS, the mobility of
nervous processes, and the balance of excitation and
inhibition processes, by performing the tests of complex
visual-motor reaction and response to a moving object
(SVMR and RMO) [17]. These tests were performed by
the test subjects during each training session, as well as
during the simulation of rapid decompression.

The training sessions and rapid decompression sim-
ulations were performed in strict accordance with the

Photo taken by the authors

Fig. 1. Appearance of the BARS-GD equipment set

2 Mantrova IN. Methodological guide to psychophysiological and psychological diagnostics. Ilvanovo; 2005 (In Russ.).
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indications, contraindications, and safety measures ac-
cording to the approved methodology [11, 18].

The training effectiveness was evaluated in sev-
eral ways. First, the participants’ ability to perform
respiratory movements under excessive pressure
was assessed, since the biomechanics of this pro-
cess involve significant physical effort to overcome
the counterpressure during exhalation, leading to
muscle fatigue in the chest and diaphragm within
a few minutes. Secondly, the participants’ ability to
pronounce control words under these conditions
was evaluated, since the ability to maintain radio
communication is a key indicator of the professional
reliability of pilots. Thirdly, the participants’ psycho-
physiological reserves under the conditions of OOP
were assessed based on the severity of physiological
reactions, the level of situational anxiety, well-being,
activity, and mood (WAM).

Mathematical and statistical analysis was carried out
using the Microsoft® Excel-2016 software, SPSS 26 ap-
plication package, with calculation of Student’s t-test
and Wilcoxon test. The values are presented in the form
of median value and quartile spread. The dynamics of
indicators without load and after load was compared
separately in pre-training and post-training periods. The
dynamics of indicators between the periods before and
after the training course was also compared. All differ-
ences were considered statistically significant at a p-
value of < 0.05.

RESULTS

The conducted assessment of personal anxiety found
that 23 (66%) and 12 (34%) of the participants demon-
strated a high and average level of anxiety, respectively.
No participants showed a low level of anxiety.

®m No OOP load m  After OOP load

43 -
425
42

41.6"

75 4
41
M

Situational anxiety, points

40.5 A

39.6 -

Before the training course After the training course

Figure prepared by the authors using their own data

Fig. 2. Situational anxiety changes during rapid creation
of an oxygen overpressure (OOP) of 500 mmHg before
and after exercise

Note: * — the level of statistical significance when comparing the
unloaded indicator before and after the training course.
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Significant changes in situational anxiety (SA) were
recorded during the examination of the participants be-
fore and after the training course. In the absence of OOP
load, the SA level decreased by 4% from 43.3 + 0.9 to
41.6 + 1.0 points (p = 0.039) after the training course. No
statistically significant changes were observed in these
indicators before and after the training course. This may
indicate that, over the five-day training course, the par-
ticipants have developed the required level of psycho-
logical readiness for the subsequent exposure to an ex-
treme factor (Fig. 2).

A study of the dynamics of SA levels during the simu-
lation of a rapid decrease in pressure in an aircraft pres-
surized cabin showed a downward trend before and
after the training course; however, the data were not sta-
tistically significant.

An analysis of the dynamics of the participants’ psy-
chological state using the WAM questionnaire before
the training course showed a statistically significant de-
crease in the well-being indicator by 3.7% (p = 0.003)
(Fig. 3) and the mood indicator by 5.7% (p = 0.035)
(Fig. 4), indicating that the participants were not pre-
pared for new biomechanical patterns of breathing in the
OOP conditions, as well as the occurrence of a number
of uncomfortable sensations when using high-altitude
and protective equipment. No statistically significant
changes were observed when comparing these indica-
tors before and after the training course.

Following the five-day training course, the pilots’
levels of well-being and mood were similar to their pre-
training levels. These results reflect the pilots’ subjec-
tive assessment of their psychological state, which was
characterized by their readiness to withstand extreme
conditions, their adaptation to the biomechanics of
breathing in the OOP environment, and their use of high-
altitude and protective equipment.

®m No OOP load m  After OOP load

Well-being, points

After the training course

Before the training course

Figure prepared by the authors using their own data

Fig. 3. Well-being changes when oxygen overpressure
(OOP) is rapidly increased to 500 mmHg before and
after exercise

Note: * — the level of statistical significance (p = 0.003) when
comparing the values before and after the training course.
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Fig. 4. Changes in mood when oxygen overpressure
(OOP) is rapidly increased to 500 mmHg before and
after exercise

Note: * — the level of statistical significance (p = 0.035) when
comparing the values before and after the training course.

The study of the functional state of the CNS before
the training course found that the average SVMR time
of the participants increased significantly by 39.7%
(b < 0.001) after the OOP load compared to the pre-load
values; thus, after the training course, the SVMR time in-
creased by 14.1% (p < 0.001). A comparison of the indi-
cators before and after the training course did not show
any significant changes. The obtained results reflect less
significant changes in the level of CNS functioning af-
ter the training course than before the course, which is
characterized by a less significant decrease in the speed
of neural processes and, consequently, greater psycho-
physiological reserves (Fig. 5).

The dynamics of the mean CVMR time is presented
in Fig. 6. Before the training course, the average CVMR
time increased significantly, by 6.6% (p = 0.001), under
the OOP load, while the number of erroneous respons-
es remained at the same level. When comparing the
CVMR time before and after the psychophysiological
training course, the participants showed a decrease
in the CVMR time (Fig. 6). At the same time, after the
training course, there were no statistically significant
changes in the time of the CVMR and the number of er-
roneous reactions compared to the pre-training values.
These data indicate an increase in the psychophysi-
ological reserves of the participants after the training
course.

It is also noteworthy that there was a statistically sig-
nificant decrease in the number of erroneous respons-
es after the five-day training course, which was 65%
(p < 0.001) in the absence of stress and 55% (p < 0.001)
after exposure to OOP. These results indicate an in-
crease in the CNS functioning under OOP conditions
during training and an increase in the psychophysiologi-
cal reserves of the participants.

EXTREME MEDICINE | 2025, VOLUME 27, No 3
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Figure prepared by the authors using their own data

Fig. 5. Dynamics of the mean time of simple visual-
motor reaction (SVMR) during rapid creation of an
oxygen overpressure (OOP) of 500 mmHg before and
after training

Note: * — the level of statistical significance (p < 0.001) when
comparing the values before and after exercise in the periods before
and after the training course.

® No OOP load m  After OOP load
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Figure prepared by the authors using their own data

Fig. 6. Dynamics of the mean time of complex visual-
motor reaction (CVMR) during rapid creation of oxygen
overpressure (OOP) at a level of 500 mm H,O before
and after training

Note: * — level of statistical significance (o = 0.001) when comparing
indicators without and after exercise before the training course; » —

level of statistical significance (p = 0.001) when comparing indicators
after exercise before and after the training course.

The RMO time dynamics, which characterizes the
balance of excitation and inhibition of CNS processes
during the simulation of cockpit decompression, is pre-
sented in Fig. 7. Before the training course, the RMO
time changed significantly, by 26.7% (p = 0.001), in the
negative range of values from —58 to —73.5 ms. After the
training course, the dynamics of this parameter did not
have statistical significance, similar to the case when
comparing the indicators before and after the training
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Before the training course After the training course
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Fig. 7. Mean time dynamics of response to a moving
object (RMO) during rapid creation of an oxygen
overpressure (OOP) of 500 mmHg before and after
training

Note: * — the level of statistical significance (p = 0.001) when
comparing the values before and after the training course.

course. From a physiological standpoint, these results
are consistent with the changes in the SVMR and CVMR,
characterizing the overall dynamics of a decrease in the
CNS functioning level under the influence of an extreme
flight factor, with the predominance of CNS excitation
processes.

DISCUSSION

The conducted series of experiments have confirmed a
significant effect of breathing under OOP on the psycho-
logical state and CNS functioning in test subjects who
had no previous experience of such programs. However,
after undergoing psychophysiological training and de-
veloping psychological and physiological readiness for
exposure to OOP, statistically significant changes in psy-
chophysiological indicators were recorded.

The five-day course of breathing and speech train-
ing under OOP among Vietnamese pilots improved
their psychological readiness for exposure to extreme
flight factors [2], which is evidenced by a statistically sig-
nificant decrease in the participants’ background situ-
ational anxiety and the absence of statistically significant
changes in their well-being and mood after the training
course. These are representative subjective indicators
of psychological state. Given the non-physiological bio-
mechanics of breathing under OOP conditions, which is
characterized primarily by active exhalation, the pilot’s
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psychological state plays a significant role in the suc-
cess of their training [9]. In the context of stratospheric
flights and sudden cockpit decompression, a pilot’s lack
of psychological readiness can pose a significant threat
not only to the completion of the entire mission but also
to the lives of the crew members and the safety of the
aircraft [4].

Statistically significant changes in the psychophysi-
ological indicators of the test subjects reflect the physi-
ological aspect of their adaptation to breathing under
OOP conditions and the use of high-altitude and pro-
tective equipment. The increase in psychophysiological
reserves during the five-day training course indicates
the formation of the corresponding breathing skills [13].
This mitigates the uncomfortable and limiting effects of
high-altitude equipment, such as pressure on the face
and neck, discomfort in the oral cavity, allowing pilots
to conduct high-quality and clear radio communication.

CONCLUSION

The conducted research is part of a larger scientific pro-
ject aimed at improving the safety and efficiency of pi-
loting Russian-made jets in Southeast Asian countries.
Modern aviation equipment places high demands on
flight personnel during maneuvers and stratospheric
missions. One of the challenges in medical support and
training for Vietnamese flight personnel consists in the
lack of an effective program for stratospheric flights,
which can be conducted using Russian high-altitude
and protective equipment.

This study showed the effectiveness of the devel-
oped five-day training course in maintaining the profes-
sional performance of Vietnamese test pilots under the
conditions of a rapid depressurization of the aircraft cab-
in and breathing under OOP. The course effectiveness
was confirmed, on the one hand, by the development of
skills for performing an active exhalation with additional
effort and for maintaining voice communication with
the flight director and crew members, and, on the other
hand, by statistically significant changes in psychologi-
cal and psychophysiological indicators that demonstrate
improved psychological readiness among test pilots and
an increase in their psychophysiological reserves.

The conducted research provides grounds for rec-
ommending the breathing and speech training mode
under OOP for inclusion in the medical support system
for flights by Vietnamese pilots, particularly in terms of
training for stratospheric and maneuverable flights on
Russian-made jets.
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