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PSYCHOLOGICAL STATE OF THE FISHING FLEET EMPLOYEES DURING
CONTINUED SEA VOYAGES: A REVIEW
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INTRODUCTION: The adaptive human characteristics are time bound, hence an abrupt change of environmental
conditions is crucial in adaptation process, specifically relevant maritime medicine.

OBJECTIVE OF THE STUDY: Based on literature data, to frame the issue of changes in psychological adaptive
process among the fishing industry staff during long sea journeys and to justify the need of their constant medical
supervision for early identification of possible health problems in the voyage period as well as during crew readap-
tation to the shore conditions.

MATERIALS AND METHODS: The literature has been searched in the international electronic databases of Web
of Science, Scopus, also in the domestic library system eLibrary. The sources with a full-text access to the e-library
are used. Time depth of the analysed literature coverage is the last 20-25 years, yet more than half of the sources
are less than 5-7 years. The key words in the search engine are maritime labour, adverse occupational factors of
maritime activities, the health of fishing transport staff, psychological adaptation of the sailing vessel crew.
RESULTS: Specificity of the adaptation problem in maritime medicine is primarily that seamen’s body should adjust to
a significant number of adversities in a relatively short time. Time discrepancy between these processes leads to the
emergence of disadaptation disorders which might evoke pathological lesion. Psychological status has a pronounced impact
on human adaptation to working environment. Individuals with pronounced weakness of nervous processes often expe-
rience breakdowns in tense navigation conditions. The literary data analysis of seamen’s psycho-emotional state study in
navigation conditions shows that even while short-term journey in the Arctic Basin seas most sailors experience mental
tension of the central nervous system by the midterm. At long-term journey during a year-round Arctic navigation the
phasal nature of psychological adaptation course is identified. In the first third of the journey the development of orienting
response was observed due to the staff change and familiar social environment. By the middle of the journey there was
a period of mental stabilization. By the end of the journey signs of psychological disadaptation were detected and inten-
sified. Disadaptation changes include emotional instability, increased lability of the nervous system, particularly reflected
in irritation, sleep disturbance, increased neuromuscular excitability, decline in mental and physical performance.
CONCLUSION: Seamen require constant psychophysiological monitoring to identify adaptive changes in the journey
period and during crew readaptation to the shore conditions. Within the system of medical support to the water
transport staff, an integrated manner of adverse conditions in professional environment is required in order to create
high-quality and safe working conditions.
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O HEOBXOAVMOCTN MOHUTOPNMHTIA IICUXOJIOTNYECROIO
COCTOIHNA Y PABOTHVMROB PbIGOIIPOMBIIIJIEHHOTO ®JOTA
BO BPEMd JJINTEJDbHBIX MOPCRUX PEVICOB

* . o
Ip B. Ky6acose®’, 2]]. B. Iémun®, 1. M. Botiko®, 1A. M. Xoxpuna®, 'E. JI. Ky6acosa®
lCeBepHbIit roCyqapCTBEHHBIN MEAUIIMHCKII YHUBEPCUTET, I. ApXaHrebek, Pocens
2deepabHbII MCCITEN0BATEILCKII IIEHTP KOMILIEKCHOTO U3yJeHNA APKTUKM MMEHM aKaJeMUKa
H. II. JJaBepoBa ¥YpaJsabckoro otnesenusa Poccuiickoit akageMun Hayk, I. ApxaHreJsbck, Poccusa

BBEJEHME: ITpucniocoburesbHbIE CBOVICTBA OpPraHM3Ma deJI0BeKa OrpaHMdeHbl BpeEMEHHBIMY PaMKaMI, II09TOMY 00JIbIloe 3HAaUeHVe
B IIPOIIECCE aJIaNTalli MMEET PE3KOCTb M3MEHEHMIT YCIOBUI BHEIIIHE CPeibl, YTO 0COOEHHO aKTyaJsbHO B MOPCKON MeUIIMHE.
IEJIb: Ha ocHOBe [aHHBIX JUTEPATYPbl 0003HAUNTD IIPOOJIEMY HAJMUMA U3MEHEHWI IICUXOJIOMMYECKX aJalTYBHBIX IIPOLIECCOB
y PpabOTHMKOB PBIOOIIPOMBIIIIEHHONO (DJIOTa BO BPEMSA AJIMTEJBHBIX MOPCKMX PEicOB M 0DOCHOBATH HEOOXOOVIMOCTB MX IIOCTO-
SAHHOTO MEIMIIVIHCKOTO HaOJIONEeHMsA I PAHHETO OIIpeJieIeHN s BOSMOMKHBIX HapYIIEHN COCTOAHMA 3I0POBbA KaK B PEVICOBBII
[IEPUOJ, TaK 1 B TeUeHME PeasialTaluy IIaBCOCTaBa K OePEroBbIM YCJIOBMUAM.

MATEPUIAJIBI I METOIBI: Ilonck MCTOYHMKOB JIUTEPATYPHI OCYIIECTBJIEH B MEXKIYHAPOAHBIX BJIEKTPOHHBIX 0asax
nmauaeix Web of Science, Scopus, a Tak:ke oredecTBeHHOI 6ubmmoTeuHoit cucteme eLibrary. Vcmosb30BaHbl MCTOUHUKI,
MMeIOI/e ITOJIHOTEKCTOBBINM JOCTYI DJIEKTPOHHBIX OubOIMoTeK. BpeMeHHasa ryOMHA oXBaTa aHAJM3MPYEMOV JIMTepa-
Typel — nocyenune 20—25 JeT, mpu 9ToM 0oJiee IIOJIOBMHBI COCTABIIIM VICTOYHMKY He Oosiee 5—T7-jieTHen naBHOoCcTH. Kiroue-
BBIE CJIOBA B ITIOVICKOBOJI CHCTEME: MOPCKON TPYX, HeOJIaronpuaTHbIe Ipod)ecCroHaIbHbIE (DAKTOPBI MOPCKOM IeATEJILHOCTI,
3JI0POBbE IIePCOHAJA PHIOOIIPOMBICIIOBOTO TPAHCIOPTA, IICUXOJIOTMYEeCKasa aalTalysd [1JaBCOCTaBa MOPCKOTO CyZIHA.
PE3VJIBTATBI ICCJAETJOBAHMN: CrierindmaHocTb Ipo0IeMbl aJanTalni B MOPCKOM MeANUIIMHE, IIPEsKIe BCEro, 3aKII04a-
€TCsI B TOM, YTO OPraHu3M MOPSKOB JOJIPKEH MIPUCIOCa0IMBATLCA K 3HAUNUTEIBHOMY YICITY HEOJIAronpuaTHBIX (PaKTOPOB B OT-
HOCUTEJIBHO KOPOTKOe BpeMsd. HecooTBETCTBME BO BpeMEHM MEKIY STMMHU IIPOIEeCCAaMM IPUBOAUT K BO3HMKHOBEHMIO IM3a-
JIaIITallMIOHHBIX PACCTPOVICTB, KOTOPbIE MOTYT IIPOABJIATHCA IIATOJIOTMYECKIMIY HAPYIIeHNAMM. BbIpaskeHHOe BiIMSAHME HA aJall-
TaIIo YeJIOBeKa K YCJIOBUAM TPYZOBOM NeATEJBHOCTY OKA3BbIBAET IICUXOJIOTMYECKMIA CTATYC JIMIHOCTI. JINIla ¢ BBIPasKEeHHON
¢J1a00CTBHI0 HEPBHBIX IIPOLIECCOB Yallle AIOT CPBIBBI B HAIIPSAKEHHBIX YCIOBUAX IJIaBaHMA. AHAIN3 JIUTEPATYPbI, IIOCBAIIEHHON
U3YYEHNIO COCTOSAHNA TICHX03MOIIMOHAIBHON cpephbl MOPAKOB B YCJIOBUAX IIJIABAHNUA, IIOKA3bIBAET, YTO BO BpeMsA JasKe HEIpO-
OJKUTEJIEHBIX PEICOB B MOPSAX apKTUYECKOro OacceiiHa y OOJIBINMHCTBA MOPSKOB K CEPeAMHE CPoKa PaboThl BBIABJISAETCS
HEPBHO-IICUXMYECKAsA HAIPAYKEHHOCTh 1IEHTPAJIbHOV HEPBHOM cucTeMBbL. [Ipy ImMTebHBIX pelicax BO BpeMs KPYIJIOTOAMYHON
APKTUYECKO) HABUTALMM Y MOPSKOB BbIABJIEHA (PABHOCTb TEUEHMS IICUXOJIOTMYECKOV ajanTanmn. B mepBon TpeTn perica Ha-
0JII0[]AJIOCh Pa3BUTVIE OPMEHTVPOBOYHBIX PEeaKIii, 00yCJIOBJIEHHBIX CMEHON KOJIJIEKTMBA VM IIPUBBIYHOTO COLMAJIBHOTO OKPY-
sxeHud. K cepenmue perica HaCTymaJs IEPMOZ IICUXOJIOTMYECKOV cTabummsarym. K KoHITy perica 3a9acTyiO BBIABJIAACH U Ha-
pactayy IpU3HAKM IICUXOJOTMYEeCKOol ausajzantanyi. K ausaganTanioHHbBIM M3MEHEHMAM OTHOCATCA 3MOLMOHAJIbHAA He-
YCTOMYMBOCTb, IOBBIIIEHHAA JIAOMIBHOCTD HEPBHOI CUCTEMBL, YTO IIPOSABJIAETCA, B YaCTHOCTH, Pa3ApaskUTeJIbHOCThIO, Hapy-
LIIEHVIEM CHA, [TOBBIIIIEHNEM HEPOMBIIIIEUHOI BO30YAMMOCTY, CHUYKEHMEM YMCTBEHHON 1 (PUMBUIECKOI pab0TOCIIOCOOHOCTI.
3ARJIOYEHME: Heo0xonyMo IOCTOAHHOE HaOJIIOLEeHNe 33 IICUXO(U3MOJIOTMYECKNM COCTOSHMEM MOPSKOB AJIS OIIpe-
leJIeHMA aJalTallIOHHbIX M3MEHEHMI B PEJICOBBI IIePMOL U B TedeHNe peajjallTalliyl IIJIaBCOCTaBa K OEperoBbIM yCJO-
BUAM. B pamMKax cucTeMbl MeIUIMHCKOro obecriedeHnsa pabOTHMKOB BOJHOTO TPAHCIIOPTAa HEOOXOAUM KOMILIEKCHBII y4IeT

HeGJIaI‘OHpI/IHTHbIX (baKTOpOB HpO(beCCI/IOHaJIbHOIZ Cpenpl C LIeJIbI0 CO34aHNA Ka4YEeCTBEHHbIX U 0e301acHbIX yCJIOBI/IIZ TpyAaa.

RJIIOYEBBIE CJOBA: mopckasd MeauIMHa, MOPCKOM TPYZH, HeOJaronpuATHbIE IpodeccroHa bHble (PAKTOPHI, 3710-

POBBE, IICUXOJIOTVYECKasI afalTanms

The problems of adaptation of the organism to tance in studies of the physiological basis of
environmental conditions are of primary impor- human vital functions [1, p. 12—17; 2, p. 141-155;

31



Marine medicine

Vol. 8 No. 2/2022

3, p. 1-8]. According to modern concepts, it is nec-
essary to evaluate not only the indicators of
homeostatic systems functioning, but also the
«price» that the organism pays for adaptation to
new conditions of life activity. Under acute stress,
the regulatory mechanisms of the functional sys-
tem are under great functional strain. This con-
tributes to the preservation of internal homeosta-
sis. At chronic stress, on the contrary, changes of
internal homeostasis are directed to restoration of
higher levels of control system for connection of
an organism with external environment
[4, p. 1816]. Selye distinguished three phases of
stress development: the stages of anxiety, resist-
ance and exhaustion. The stability of the second
phase is very relative, since both rises and falls
of tissue biosynthetic activity take place on its
background. This testifies to its dynamic and not
always predictable development [5, p. 171]. Adap-
tation to environmental conditions can be carried
out not only by the «stress» reaction type, but also
by the «activation» or «training» reaction type. In
this state, the organism is able to compensate for
the disorders arising under prolonged exposure
to extreme factors [6, p. 139—143]. The limits of a
person’s adaptive capabilities are determined by
the value of the organism’s physiological reserves.
The higher they are, the lower the «cost» of adap-
tation. However, pathological states can form
when climatic and geographical factors are par-
ticularly extreme or when functional reserves are
insufficient [7, p. 259-289; 8, p. 6—11]. Adaptive
properties of humans are limited in time. An im-
portant role in the process of adaptation is played
by sharp changes in environmental conditions,
which is especially relevant in marine medicine
[9, p. 695—728]. Specificity of the problem of adap-
tation in maritime medicine lies primarily in the
fact that the seafarers’ organism should adapt to
a significant number of unfavorable factors in a
relatively short time. Inconsistency in time be-
tween these processes leads to occurrence of dis-
adaptation disorders, which can manifest as
pathological disorders [10, p. 66—83]. From these
positions it is clear that with sharp changes of
sailing regions, when the ship sails from high lat-
itude area to low latitude area or, on the contrary,
from south to north, there is a rapid change of
environmental factors and it is more difficult for
the seafarer’s organism to adapt to new condi-
tions [11, p. 74—83]. Seafarers’ adaptation to new
environment as a set of physiological reactions is
aimed, first of all, at maintaining dynamic con-
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stancy of the organism’s internal environment.
The necessity to take into account seafarers’
adaptation as an active form of connection be-
tween functional systems of an organism and a
specific ecological system, such as a ship, is em-
phasized. At that, the more stable is the level of
activity and interrelation of functional systems
and regulation mechanisms providing normal
vital activity of the organism and seafarers’ abil-
ity to work under new conditions, the more per-
fect is their adaptation [12, p. 839—856].

Objective of the study. Identify, on the basis
of the literature data, the problem of changes in
psychological adaptive processes withing the em-
ployees of the fishing fleet during prolong sea
voyages and to justify the need for their contin-
uous medical supervision for early detection of
possible health disorders both during the voyage
period and during the readaptation of the crew
to shore conditions.

Materials and methods. The search for literary
sources was carried out in the international elec-
tronic databases Web of Science (Core Collection)
and Scopus, as well as the Russian national li-
brary system eLibrary. Sources with full-text
access of electronic libraries were used. The time
deepness of coverage of the analyzed literature
was the last 20—25 years, while more than half
of the sources were no more than 5-7 years ago.
Keywords in the search system: marine labor,
unfavorable professional factors of marine activ-
ity, health of fishing transport personnel, psycho-
logical adaptation of the ship’s crew.

Results. The human body has a great capacity
to adapt to unusual working conditions. Works of
a number of authors testify that labor physiology
is a physiology of human reserve possibilities, as
professional activity is accompanied by intensifi-
cation or tension of all its functions. The degree
of this intensification in correlation with physical
and neuro-psychological loads is determined by
the range of physiological reserves of the organ-
ism. They allow a person in a number of cases to
endure without negative consequences and while
maintaining a high capacity for work the impact
of the values of extreme factors, significantly ex-
ceeding the maximum allowable levels or con-
centrations [13, p. 38—43; 14, p. 20—24].

Various data on the limits of resistance of a
healthy person to unusual factors, which are spe-
cific to working conditions, largely determined by
the range of physiological reserves in individual
people. Developing these positions, a number of
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other studies have concluded that the physiology
of maritime labor is, in essence, the physiology of
the reserve capabilities of the seafarers’ organ-
ism. In most cases, the success of performing
professional activities, especially in complex long
voyages, is ultimately determined by the value
of physiological reserves of the seafarers’ organ-
ism. Physiological reserves of the human organ-
ism are provided by certain anatomical-physio-
logical and functional features of the structure
and activity of the organism. In particular, such
an example is high resistance of cells and tissues
of an organism to various external influences and
internal changes of conditions of their function-
ing. Adaptation of seafarers’ organism to unusual
conditions of long voyages is based on this prop-
erty of cells and tissues. At the same time, the
initial process of adaptation during navigation is
associated with changes in the regulatory sys-
tems of the organism in response to unusual in-
fluences, and its final result is largely based on
the ability of cells and tissues to function in new
conditions [15, p. 25—35].

Labor of crew is connected with extreme in-
fluences, being a peculiar model with great pos-
sibilities for disclosure of metabolism features,
which in usual conditions are often hidden and
are not shown in full measure[16, p. 192—200]. In
extreme conditions of long and contrast voyages
great possibilities of human organism can be re-
alized. At that, its functions change in different
ways depending on the role of each of them in
general adaptive reaction of an organism
[17, p. 13—15]. The use of the organism’s reserve
capacities under such conditions is based on the
coordinated reactions of individual organs and
systems, which, with their unequal changes, as a
whole ensure optimal functioning of the whole
organism [18, p. 43—46; 19, p. 12—18]. The concept
of organism reserves is very broad and includes
physiological and psychophysiological capabilities
of an individual. The importance of studying the
capabilities is due to the influence that the cen-
tral nervous system has on other organs and sys-
tems. Psycho—emotional factor is one of the lead-
ing factors determining the specificity of ship
crews’ work in a long voyage [20, p. 103—105].

The seafarer’s work in terms of psycho-emo-
tional loads in the voyage, the duration of sepa-
ration from the family, Motherland can be classi-
fied as «hard work» [21, p. 71-75]. Prolonged psy-
chotraumatic situation can have an adverse effect
on a person, and in some cases lead to a signifi-

cant change in his mental state. According to the
data of questionnaire polling of the seamen with
a long period of service, the respondents singled
out nervous overstrain among the harmful factors
influencing their health (38% to 59% of the re-
spondents in different groups). It is important to
note that even in shore conditions the seamen ex-
perience nervous psychic overstrain related to
difficulties of everyday life, difficulties of family
life. Consequently, nervous-psychic sphere of ac-
tivity of significant part of the crew outside the
voyage is characterized by high degree of tension.
It is no coincidence that the frequency of myocar-
dial infarctions among fleet officers is 1.5 times
higher than among Army officers. The factor of
psychophysiological stress also contributes nega-
tively to the formation of regulatory dysfunction
of the autonomic nervous system [22, p. 15—-23].
The changes that took place in the country gave
a real possibility of uncontrolled increase in inten-
sity and extensiveness of labor due to labor hy-
permotivation of both workers and employers. The
authors of recent works on labor physiology define
hypermotivation as a dominant desire to perform
work to the detriment of realization of other mo-
tives, first of all labor safety and health preserva-
tion. They note that such inadequate humanistic
principles in the motivational structure of person-
ality often takes place in industries with heavy
and harmful conditions, where the choice of ra-
tional in physiological sense means of motivation
is especially important [23, p. 42—44; 24, p. 72-73].
Another type of hypermotivation is the desire
to intensify labor. Under the conditions of entre-
preneurial freedom and labor market, only gen-
eral culture of both entrepreneurs and workers
can be the main instrument of preventing nega-
tive consequences of hypermotivation. At that, one
should not discount the cognitive component, i.e.
knowledge of physiological and psychological ef-
fects of labor. The working and living conditions
of seafarers deviate to a large extent from the
norms of life. Their professional training should
include physiological adaptation to working con-
ditions, for which there are serious preconditions
in such specific areas of labor physiology as avia-
tion, high altitude and arid zone [25, p. 82—-87].
The psychological status of a person has a pro-
nounced influence on his/her adaptation to the
conditions of labor activity [26, p. 45—51]. Persons
with a pronounced weakness of nervous
processes more often give a breakdown in stress-
ful voyage conditions. 1-1.5 months after going to
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sea, they present a number of characteristic com-
plaints of irritability, mild excitability, rapid fati-
gability, memory loss, sleep disturbance. During
an objective examination the seafarers reveal skin
hyperesthesia, decreased active attention and
short-term memory. In such seafarers with a long
voyage possible formation of neuroses, which ac-
count for more than 90% of all mental illnesses
among the crew [Polyakov]. Analysis of the liter-
ature data on the study of the psycho-emotional
state of seafarers under navigation conditions
shows that even during short (1-2 months) voy-
ages in the Arctic basin seas the majority of sea-
farers had neuropsychological tension of the cen-
tral nervous system by the middle of their voy-
age, which decreased with the arrival of the ship
to the port of Arkhangelsk [27, p. 36—40]. During
the long voyages during the all-year Arctic navi-
gation, the seafarers were found to have a phase
of psychological adaptation. Thus, when sailing up
to 30 days there was a period of development of
orientation reactions due to the change of the col-
lective and the usual social environment. From 31
to 60 days there was a period of psychological sta-
bilization. After three months of sailing in the
Arctic latitudes there appeared and increased
signs of psychological dysadaptation, which were
manifested by the formation of internal tension
and psychological discomfort, violation of social

CBepeHusi 00 aBTopax:

adaptation, inability to clearly understand the so-
cial norm, a tendency to formulate effectively-
charged ideas. During long voyages a number of
seafarers had a decrease in correlative functions
of the cerebral cortex, and the number of com-
plaints of neurotic nature depended on the con-
ditions and areas of the voyage. At the same time
there was an increase of excitability of sympa-
thetic innervation centers with a simultaneous de-
crease of excitability of parasympathetic nervous
system centers. In the period of navigation can
arise overstrain of adaptive mechanisms and
come a period of disadaptation disorders, which,
as a rule, are noted after 3—3.5 months of voyage
[28, p. 64—67]. Disadaptation changes, first of all,
include emotional instability and increased lability
of the nervous system, which are manifested, in
particular, by irritability, sleep disorders, in-
creased neuromuscular excitability, decreased
mental and physical workability [29, p. 261-264].

Conclusion. Thus, a number of authors have
established that psychophysiological examination
of seafarers is important in the study of adaptive
changes during navigation on shipboard. For re-
liable assessment of seafarers’ physiological re-
serves it is necessary to perform psychophysio-
logical examination not only during the voyage
period, but also during the crew’s re-adaptation
to the coastal conditions.
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