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Introduction. Extreme conditions of Antarctica and socio-spatial isolation of a small group of expeditioners
significantly affect their physiological and psychological state.

Aim. To empirically investigate the changes in the expeditioners’ psychological state indicators during a year-
long Antarctic expedition.

Methods. For statistical analysis were used Descriptive statistics (mean, standard deviation); One-Sample
Kolmogorov-Smirnov Test; and Paired Sample T-Test.

Results. The self-assessed indicators of expeditioners’ psychological states rise significantly during the first four
months of the year-long expedition. Then their average self-esteem begins to decline gradually, reaching the lowest values
in the last two months of stay at the Antarctic station.

Conclusions. This study confirms that the long stay and work within an isolated group of people is a factor that
affects the expeditioners’ psychological health at the first place.
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i

Kokyn Onee, baxmymoea Jlapuca. 3mMiHU RCUX07102iUH020 CHMAHY YKPATHCLKUX eKcneoumopie nid uac
mpueanozo nepedysanna 6 Anmapkmuuyi.

Bemyn.  Excmpemanvui  ymoeu Anmapkmuku ma — COYianlbHO-NpOCmMOpo6d  i301Ayia Heeenukoi 2pynu
eKCneoumopie icmomno 6NnAUBAIOMb HA IX I3i0N02iUHUL Ma NCUXON02TUHUL CTNAH.

Mema. Emnipuuno oocnioumu 3MiHU HOKA3HUKIE NCUXONO2IYHO20 CMAHY eKCneOumopié ni0 uac piuHol
AHMAPKMUYHOI eKcneouyii.

Memoou. [[nsa cmamucmuuno2o aHanizy 0yau 6UKOPUCAHI ONUCO8I CMAMUCUYHI OaHi (CepeOHE 3HAYEeHHs,
cmanoapmue 8iOXuieHHs); 00Hosubipkosuil kpumepiil Koimozoposa-Cmiprosa,; ma napruii T-mecm.

Pesynomamu. byno suseneno, ujo noKasHuKy Ncuxono2iyHo2o cmawny cyo eKmugHoi camooyinKy eKcneoumopis
Yrpaincoroi anmapxkmuunoi cmanyii «Axademix Bepnaocvxuily — 3HAUHO 3pOCMAIOMb NPOMASOM NEPULUX HOMUDPLOX
micayie piunoi excneouyii. Ilomim ixHsa cepeoHss camooyiHKa NOYUHAE NOCMYNOB0 NAOAMU, 00CA2AIOYU HAUHUICUUX
3HAYEHb 30 OCMAHHI 08a MICAYI Nepeby8anHs HA AHMAPKMUYHIU CMAHYIL.

Bucnosexu. lle 0ocnioscenns niomeepoiicye, uwjo mpusaie nepebyeants ma poboma 6 i30/1b08aHill epyni nooell €
YUHHUKOM, SIKI 6NIUBAIOMb, Nepui 34 6ce, HA 3MIHU NCUXOQIZI0N02IYH020 MA COYIANbHO-NCUXONO02IYHO20 CMAHY
eKcneoumopie.

Knrouosi cnosa: anmapxmuuna cmauyis, aHMAPKMUYHA eKCneouyis, eKcneOumopu, COYidibHO-NPOCHOpos8a
1307151Yi51, NCUXOJIO2IYHI CMAHU.

Koxkyn Onee, baxmymosa Jlapuca. H3imenenue RCUXO0/102UMECKO20 — COCHIOSHUA — PKPAUHCKUX
IKCReOUUUOHEPOS 3a pemst OJIUMENbHO20 Npedbléanus ¢ AnmapKmuxe.

Bcmynnenue. Dxcmpemanvhuie ycnoguss Anmapkmudul U COYUATHO-RPOCMPAHCMEEHNAS. U30IAYUL HeDOIbUUOL
2PYnnbvl IKCREOUYUOHEPOB CYWECTNBEHHO GIUSION HA UX (DU3UOIOSUYECKOE U NCUXOIOSULECKOEe COCMOsIHUE.

Lenv. Dmnupuuecku ucciedosams uzMeHeHue NOKA3AMeENel NCUXOI0SULECKO20 COCMOANUSL IKCNEOUYUOHEPOB 8
meyenue 200UYHOU AHMAPKMUYECKOU IKCNeOUyUuU.

Memoowt. /{11 cmamucmu4eckozo aHamu3a UCnoIb306a1ACh ONUCAMENbHAS. CMAMUCMuUKa (cpedHee 3HaueHue,
CManOapmHoe OMKIOHeHue), 00H08blO0pouHbLiL kKpumeputi Koamozopoea-Cmuprosa,; u naphutii gbloopounsiii T-mecm.

Pe3ynomamut. Buisigneno, umo noxazamenu CAMOOYEHKU NCUXOLOSUYECKO20 COCMOSAHUS VYACMHUKO8
IKCREeOUYUU 3HAYUMENLHO NOSLIUAIOMCS 8 MEeYeHUEe NEePEbIX Yemblpex Mecsiyes 200UUHOU IKCneouyuu. 3amem ux cpeosist
CAMOOYEHKA HAYUHAEem TNOCMENeHHO CHUMICAMbCs, O00CmuU2as CAMbIX HUSKUX 3HAYeHUll 8 NociedHue 08a Mecsaya
npebvleanus IKCHeOUYUY HA AHMAPKMULECKOU CMAHYUU.

Buvi6oost. Omo uccaedosanue noomeepoicoaem, umo OaumenvHoe npebvleanue u paboma 8 U30IUPOSAHHOU
epynne mooell 6151emcst PaKmopoMm, GIUAIOWUM 6 NEPEYIO 0Uepedb HA NCUXOL02ULECKOe 300P08be IKCNEOUYUOHEDOS.

Kniouesvie cnosa: anmapxmuyeckas cmanyus, aHmMapKmuyeckas 9KCHeOuyus, IKCneOuyuoHepsl, COYUAIbHO-
NPOCMPAHCIMBEHHAS U30JAYUS, NCUXOIOSUYECKUE COCMOSIHUSL
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Introduction. Over the past decades, the activities of people in polar regions have significantly
intensified, diversified and expanded. In the permanent research polar stations, people stay throughout the year.
There are specialists both of scientific (biologists, geologists, physicists, geophysicists etc) and engineering
profiles which maintain the monitoring investigations and life support of the station. These groups of people
during a long time have been working in extreme environmental conditions and socio-spatial isolation.
Preserving the physical and psychological health of expedition members requires monitoring of their
psychophysiological and social-psychological state.

Analysis of recent publications. Adaptation, physical symptoms, biomarkers of stress, psychological
effects and mental health during prolonged exposure to Antarctica's extreme environment has been repeatedly
investigated by many authors: Alfano et al. (2021); Bhargava, Mukerji, & Sachdeva (2000); Chen, Wu, Li,
Zhang, & Xu (2016); Chengli et al. (2003); Palinkas (2002); Palinkas, Reed, & Do (1997); Palinkas, & Suedfeld
(2008); Rothblum (1990); Steinach, & Gunga (2021); Tortello, Barbarito, Cuiuli, Golomber, Vigo, & Plano
(2018); Weiss, Suedfeld, Steel, & Tanaka (2000); Zimmer, Cabral, Borges, Coco, & Hameister (2013) etc.

Extreme conditions of Antarctica and socio-spatial isolation of a small group of expeditioners’
significantly affect their physiological and psychological state. This characterized by psycho-physiological and
psychoemotional instability such as: anxiety, reduced performance, grumps and depression, low activity and
normative behaviour, fatigue, loss of self-control, relationship tension, self-isolation, formation of micro groups
which affects to health, discomfort level, personalities interaction in isolated group (Bakhmutova, 2021; Belkin,
Dyurgerov, Finaev, & Soroko, 2016; Kokun, & Bakhmutova, 2021; Nicolas, Suedfeld, Weiss, & Gaudino,
2016; Wood, Lugg, Hysong & Harm, 1999).

The impact of Antarctic climatic conditions on human bodies is exacerbated by living conditions at
polar stations. These are monochrome and monotony of the environment, the effects of polar night and polar
day, the monotony of the landscape, communication with the same people etc. According to Khandelwal,
Bhatia, & Mishra (2017); Mullin (2006); Palinkas, & Suedfeld (2008); Roberts (2011) and other researchers this
significantly affects to behavior, well-being and mental health.

The main stress factors for the crew members of well equipped polar stations, submarines and cosmic
orbital stations are individual adaptation to the group, lack of confidentiality, sufficient personal space and
interpersonal distance, habitual sources of emotional and physical pleasure (Mullin, 2006; Suedfeld, & Steel,
2000; Stuster, 1996; Weiss, Suedfeld, Steel, & Tanaka 2000). Prolonged socio-spatial isolation from the general
public within a small group of people, lack of habitual external stimuli, comfortable living conditions, isolation
from families and disruption of contact with relatives and friends are the main causes of emotional stress
(Sandal, Leo, & Palinkas, 2006; Suedfeld, 1998). This can have a more significant effect on their physical and
psychological condition than natural extreme conditions (Pagel, & Choukér, 2016; Palinkas, & Suedfeld, 2021;
Temp, Lee, & Bak, 2017).

During a long stay at the Antarctic station the people often have simptoms such as: deterioration in
health, activity, mood, uneasiness, headaches, loss of sleep and performance (Collet et al., 2015; Folgueira et al.,
2019; Kokun & Bakhmutova, 2020; Sandal, van deVijver, & Smith 2018), increased anxiety, tension,
irritability, aggression, anger, and confusion (Chen, Wu, Li, Zhang, & Xu, 2016; Zimmer, Cabral, Borges,
Coco, & Hameister, 2013). Sometimes the mood disorders of people are progressed to a generalized and social
anxiety, panic disorders, phobias, neurotic or depressed state, obsessive-compulsive disorders. Anxiety and
tension increase the most at the end of the Antarctic expedition (Bhargava, Mukerji, & Sachdeva, 2000;
Khandelwal, Bhatia, & Mishra, 2017; Palinkas & Suedfeld, 2008; Roberts, 2011).

Expeditionary teams are characterized by the formation of micro groups and the emergence of
intergroup and interpersonal conflicts on this basis (Chen, Wu, Li, Zhang, and Xu, 2016; Wood, Lugg, Hysong,
and Harm, 1999). This negatively affects interpersonal relationships and efficiency of crew members. Therefore
it is important to conduct careful psychological selection, training and psychological support of expeditioners’
during the all period of activity (Grant et al., 2007; Leon, Sandal, & Larsen, 2011; Temp, Lee, & Bak, 2017).

Improving the ability to work, maintaining the psychological and physical health of expeditioners can
be ensured by monitoring the subjective indicators of self-assessment of their psychological state. Such
monitoring provides to increase the efficiency of people activities, because the information in real time allows to
determine the nature and capability of psychological care and carry out the corrective actions if requared
(Karpoukhina, Kokun, & Zeltser, 2008; Kokun, Korobeynikov, Mytskan, Cynarski, & Korobeynikova, 2019).

Thus, the aim of our study is to examine the changes in the psychological state indicators of people
during a one-year Antarctic expedition.
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Methods. We used the modified method of scaled self-assessment of psychological states of people
based on the Scaled Self-Assessment of Psycho-physiological State (Kokun, Korobeynikov, Mytskan, Cynarski,
& Korobeynikova, 2019). This method allows fast and precisely assessing the various components of
psychological states and allow to study the psychological condition of people when working in extreme
conditions environments (Karpoukhina, Kokun, & Zeltser, 2008; Kokun & Shamich, 2016).

Our study was conducted on two types of subjective psychological indicators: 1 — Indicators of
psychophysiological state; 2 — Indicators of social-psychological state. According to these indicators (Table 1),
thirteen series of monthly surveys of twelve expeditioners (all men aged from 29 to 60 years) of Ukrainian
Antarctic station Akademik Vernadsky was carried out. The poll was conducted with voluntary consent.

Table 1
Indicators of the changes psychological states

1- Indicators of psychophysiological state 2 — Indicators of social-psychological state
e well-being satisfaction with relations with colleagues
e activity satisfaction with the environment
e mood satisfaction work performed
e performance life satisfaction
e health status

For statistical analysis (programming package SPSS 22.0.0) we used Descriptive statistics (mean,
standard deviation); One-Sample Kolmogorov-Smirnov Test; Paired Sample T-Test (p< 0.05).

Sample. The research was done by support of the State Institution National Antarctic Scientific
Center of the Ministry of Education and Science of Ukraine (NASC) which organize the annual scientific
expeditions to the Ukrainian Antarctic station «Akademik Vernadsky» located on Galindez Island, Argentine
Islands (65°15°S, 64°16°W). This is main operator in Ukraine for coordination of logistic operation and
scientific research in Antarctica according to State Special-Purpose Research Program in Antarctica for 2011-
2023.

Results and discussion. The analysis of subjective indicators of self-assessment of
psychophysiological state of expeditioners of Ukrainian Antarctic station «Akademik Vernadsky» allows to
considering the change of its components (well-being, activity, mood, performance, health status) in dynamics
for 13 months. Figure 1 shows that all five indicators of subjective self-assessment of the psychophysiological
component of the psychological state significantly increase during the first four months of expedition (April—
July) compared to the result obtained during team training before departure to Antarctica (March 2018).

The highest self-esteem indicators of psychophysiological state are «mood» and «health status» (April,
May, June, August, September, December, January, February — Fig. 1). These display a quality medical and
psychophysiological selection of expedition members. All five indicators of psycho-physiological components
are group approximately on the same level in July and the highest is well-being. It shows that despite of polar
night time when the strongest negative impact of the environment on the human body is felt, the feeling of well-
being of the expeditioners’ is achieved through the mobilization of their mental and physical resources.

Then from August the average self-esteem of all indicators begins to decrease gradually (Fig. 1). They
reach the lowest values in the last two months of expedition. The largest decreases were self-assessments of
performance, mood, and health status.

The deterioration of these indicators are conforming to the laws of nature due to the gradual depletion
of mental and physical resources of the body, oversaturation of communication with the same people, scarcity
and monotony of perceptual stimuli, long-term exposure to extreme environmental condition and other life and
work factors mentioned in Introduction.

The dynamics of the four indicators of the social-psychological component are presented in the
Figure 2. They are similar to psychophysiological state indicators presented above, but not identical. These
indicators are: «satisfaction with relations with colleagues», «satisfaction with the environment», «satisfaction
work performedy, «life satisfactiony.
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Fig. 2. Indicators of the social-psychological component of the expeditioners’ UAS Academik
Vernadsky

During the first part of expedition (April-July) there is an increase of three indicators: «satisfaction
with relations with colleagues», «satisfaction work performed», «life satisfaction». These confirm the
interpersonal compatibility of the expedition team, social cohesion and professional interaction of team
members.

Upon arrival at the Antarctic station in April the «satisfaction with the environment» factor is decrease
probably due to the fact that the environment in reality was much stricter than expected, causing some
psychological stress. In the next three months (May-July) this factor increased which indicate a psychological
adaptation to the extreme environment condition of Antarctica. From August until the end expedition all
indicators are demonstrate a gradual decrease which confirms the difficulties of a long stay in the Antarctic
station. Euphoria from being in the «new» conditions of Antarctica for recently arrived expeditioners’ is quickly
subsided. The place gradually became habitual and eventually even boring.

In the last month of the expedition the indicator «satisfaction work performed» was lowest. Probably
this is due to routine performance of expeditioners’ work in almost uninspired conditions with limited choice of
transition to other activities, as well as limited choice of recreation, depletion of psychophysiological resources,
fatigue and growing desire to return home.

It should be noted that the indicator «life satisfaction» began to fall rapidly not in August, like all other
factors, but two months before, starting in June. This indicator is most sensitive to increased physical activity,
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mental fatigue and psychological stress from experiencing unusual for routine life impressions and emotions at
the beginning of the expedition.

We have to mention about indicator «satisfaction with relations with colleagues» in 8 series of studies
out of 13 remained the highest compared to the other three indicators. This is observed even in the last month of
expedition which confirms the importance of interpersonal relationships and significant role of healthy
«psychological climate» in the expedition team.

Conclusions.

In our opinion stable and optimal level of subjective self-assessment of the psychophysiological
component of the psychological state of expeditioners' during the first third of expedition can be explained by
the mobilization of their psychological, mental and physical resources and quality selection of team. Further
deterioration of these indicators is quite natural due to the gradual depletion of mental and physical resources,
the onset of the polar night and the impact of other negative environmental factors, life and work conditions at
the Antarctic station.

Our results are consistent with the results of other studies related to activities in extreme polar
expeditions. The gradual deterioration of the physiological and psychological condition of people was recorded
in monitoring studies in all-year expeditions conducted by Alfano, at al (2021); Kuwabara, at al (2021); Sandal,
Van de Vijver, & Smith (2018); Wencheng, Wen, & Yongzhong (1995). In these articles also noted about
deterioration in the psychological state of people after six months of the expedition. In the last phase of the
Antarctic all-year expeditions some authors (Bhargava, Mukerji, & Sachdeva, 2000; Khandelwal, Bhatia, &
Mishra, 2017) note a marked increase in anxiety and stress.

In our study the «Indicators of psychophysiological state» and «Indicators of social-psychological
state» in the final monitoring session did not acquire values that would indicate a critical psychological state of
individual members of team or the whole group. Naturally the polar conditions and socio-spatial isolation cause
changes in the psychophysiological and social-psychological state of a person to deterioration, however, may
not cause a systematic reduction. This is confirmed by some indicators of our study. They show the often
alternations of decreasing and increasing during next months. This suggests that in polar awful environmental
the expeditioners’ can feel quite good during long stay in an Antarctic station and cope with the challenges of
the environment with positive results. This is preceded by a qualitative selection of team members taking into
account interpersonal compatibility and psychological training of the expedition group. It should be noted that
in some articles namely, for example Weiss, Suedfeld, Steel, & Tanaka (2000); Suedfeld (1998) authors urge
not to ignore the attractive features of work in Antarctica noting the salutogenic effects.

Further research. The prospect of further research in small groups of expeditioners’ by «Indicators of
psychophysiological state» and «Indicators of social-psychological state» is a identification of subjective
positive effects such as «salutogenic resultsy arising from successful adaptation to environmental adversities.
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