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KJVMATOTEOTPAGVYECKUE YCJOBISA BO BPEMSA PEJVICA,
BJINAIOIINE HA COCTOAHME 30POBb MOPIAROB

B. B. JIynaues', P B. Ky6acos, M. M. Boiixo, A. Y. Xoxpuna, E. JI. Ky6acosa
CeBepHBIII TOCYNAPCTBEHHbBINT MEeAUITMHCKNI YHUBEPCUTET, I. ApXaHreJbCK, Poccusa

IIponosmxuTebHOE HaXOMKAEHME MOPSKOB Ha OOPTY BOJHOIO TPAHCIIOPTHOIO CPEJCTBA BO BpPeMs PENCOB (POPMUPYET OCO-
0eHHOCTM ITPOCPECCHOHAIIBHONM TPYLOBOM JeATesbHOCTH. IIpn oIleHKe MenMKO-CaHMTAaPHOM OOCTAHOBKM “KVU3HM U YKU3HEes-
TeJIbHOCTY SKUITaXKa Ha OOPTY MOPCKOTO CyZHA HEOOXOAMMO 00A3aTeIbHO YIUTHIBAT KOMILIEKC YCJIOBUIL, KOTOPBIE MHTETrPH-
PYIOTCA B eIMHOe MOHATHE — «CyZoBas cpexna». CynmoBas cpena BO3LENCTBYeT Ha OPraHM3M II€PCOHAJIA BeCh IIEPUOJ, IIOKa
Jony npebnIBaloT B pelice. OHa MOKET BBI3BIBATb M3MEHEHNUA B COCTOSHNUM 3[I0POBbsA. B crarbe mpezncraBieH 0630p Jmre-
paTypbl, IOCBALIEHHBIII MCCIEA0BAHNMIO BIMAHMSA KIMMATOreorpaudeckux (pakTopoB, COIIPOBOKAAIOIIMX MOPCKON Tpy. ITpu-
pornHble (haKTOpbI 3aHMMAIOT 3HAUUTEJBHYIO JOJI0 CPeAV MHOrOYMCJIeHHble 3(P(PEeKTOB CY0BOJ CpeAbl, BIMSIOIMMX Ha CO-
CTOsIHME 37J0POBbsI MOPSIKOB 11, COOTBETCTBEHHO, HA X TPYAOCIIOCOOHOCTh. Cpeay HUX caMblil HanOOJIbINIT BKJIA OKa3bIBAIOT
TeMIieparypa, (PU3NKO-XUMIUYECK)e CBOVICTBA BO3AyXa, (poToneproadecke koredannda. ['omeocTaTideckme CuCTeMbl Opra-
HI3Ma MOPSAKOB HAXOAATCA B OY€Hb TECHO 3aBUCUMOCTY OT IIPMPOIHOM 0OCTAHOBKYM MOPEN. OTU YCIOBUA IIPENbABIIAIOT BbI-
COKye TpeOOBaHNA U MOT'YT BbI3BaTh Pa3BUTIE [IPEMOPOUIHBIX U ITATOJOTMYECKUX cocToAumiL. JI1a obecrieueHns cOXpaHeHnsA
37I0POBbSA U TPYAOCIOCOOHOCTH MIJIABCOCTAaBA HEOOXOAMMO M3ydaTh BJMAHME BHEIIHNX (paKTOpoB. OCHOBHBIMI HAIIPABJIEHUAMM
JJI 00ecIieveHnsI COXPAaHHOCTM ¥ YKPEIIEHNA 30P0BbA MOPSKOB ABJIAIOTCA: IIPOTHO3MPOBaHNE U NIpeNyIpeskaeHne Hapy-
IIIEHMIT COCTOSIHMSA 3/I0POBb, JOHO30JIOIMUECKas AMAarHOCTIKA ¥ CBOEBPEMEHHOE MEeAMIIMHCKOe obecriedenne, peaduinTalioH-
Hble MEPOIIPUATUA B IIOCJIEPENICOBBIN IIEPUO/I.
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CLIMATIC AND GEOGRAPHICAL CONDITIONS THAT EFFECT ON THE
HEALTH OF SAILORS DURING MARINE VOYAGE
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Northern State Medical University, Arkhangelsk, Russia

The prolonged availability of seafarers on board of water vehicle during voyages forms the features of professional
labor activity. When assessing the medical and sanitary situation of life and vital activity of the crew on board
a ship, it is necessary to take into account a set of conditions that are integrated into a single notion — «ship envi-
ronment». The ship’s environment affects the personnel’s body for the entire period while people are on the voyage.
It can cause changes in the state of health. The article presents a review of the literature devoted to the study of
the influence of climatic and geographical factors accompanying maritime labor. Natural factors occupy a significant
share among the large effects of the ship’s environment that affect the health of seafarers and, accordingly, their
ability to work. Among them, the greatest contribution is made by temperature, physico-chemical properties of air,
photoperiodic fluctuations. The homeostatic systems of the seafarers ‘ body are very closely dependent on the natural
situation of the seas. These conditions impose high requirements and can cause the development of premorbid and
pathological conditions. To ensure the protection of the health and working capacity of the crew, it is necessary to
study the influence of external factors. The main directions for ensuring the safety and strengthening of the health
of seafarers are: forecasting and prevention of health disorders, prenosological diagnostics and timely medical support,
rehabilitation measures in the post-voyage period.
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The features of working professional activity of
persons during sea voyages are primarily caused
by the necessity of rather long stay on board of
water transport vehicle [1, p. 8-14; 2, p. 71-75].
Medico sanitary characteristic of life and activity
of the crew on board a sea vessel necessarily takes
into account a complex of conditions, which are in-
tegrated into a single concept qualified as «ship
environment» [3, p. 9—16]. These factors influence
the personnel organism during the whole period
while people are on a voyage in a limited object
— a vessel — and can cause changes in the state
of health [4, p. 47-56; 5, p. 512—-524].

The number of factors affecting mariners’
health can reach several dozen [6, p. 560; 7, p.
411]. One of the main specific ones is the change
of climatic and geographical conditions during a
voyage to different points.

Traditional for the vessels of the Arkhangelsk
Northern Shipping Company (NSC) is transporta-
tion of various necessary materials to the ports of
the Far North and export of lumber and other
cargoes from Igarka and Arkhangelsk. Over the
past 10 years the number of transport ships on
the NSC has more than halved, shipments of lum-
ber, pulp, cardboard have sharply decreased, and
the volume of imported cargo to Arctic ports is
constantly decreasing. However, NSC continues
to hold the leading position among the shipping
companies of the country by the volume of trans-
portation in the polar region. Voyages to the ports
of Western Europe and the Mediterranean Sea
are preserved. Taking into account the impor-
tance of economic development of the Arctic ter-
ritories of the North and increasing influence of
shipping on the pace and nature of development
of the world economy, the role of the Russian old-
est steamship line in the economic life of the
northern region and Russia as a whole should in-
evitably increase. Currently there is a decision to
develop and modernize the port of Arkhangelsk.

The vessels of the Arkhangelsk Trawl Fleet
Base (ABTF) carry out fishing operations in the
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Barents and Norwegian Seas, in the Faroe Is-
lands area. They also carry out fish processing
in the ports of Great Britain and Iceland. In re-
cent years several vessels Russian seafarers
work under bareboat charter in Mauritanian and
Moroccan economic zones, fishery in Wal-fish
Bay area (Namibia) was resumed.

Although the climate in the fishing area of
ABTT fishing vessels may differ sharply from the
region of the northern basin, the conditions of the
northern seas remain the most «familiar» to
northern mariners. A combination of harsh high-
latitude climatic and geographic factors affects
the health of seafarers of the northern basin.

Crews on fishing vessels, due to production
circumstances, continue to work outdoors all
year round and regardless of weather conditions
[8, p. 351-355]. In this connection, it is considered
that the cold factor has one of the determining
values in forming the well-being and working
ability of the crew [9, p. 18-20]. Often, low air
temperature is combined with its high relative
humidity. In addition, significant fluctuations of
partial oxygen density in the air during the day
are known. Finally, the environment in these
areas is exposed to intense natural electromag-
netic fields [10, p. 21-24].

As one moves towards the North, the influence
of the contrast factor of photoperiodic changes
increases. In the Polar regions in winter, from
December to January, there is a polar night, and
this time is referred to the period of the so-
called «biological darkness» due to the almost ab-
solute absence of solar ultraviolet irradiation. At
the same time, the periods preceding and follow-
ing the polar night (November and February) are
qualified as «biological twilight». Thus, the ultra-
violet deficit in this territory may persist for up
to 4-5 months [11, p. 6—11].

The climate of the Far North has other char-
acteristic features. One of the most important of
them is a frequent and rather abrupt change of
air masses. Cyclones that often pass through
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these territories are accompanied by strong
winds. According to observations during the
year strong winds with a speed of over 15 m/sec.
are registered from 106 to 112 days. Arctic cy-
clones and anticyclones are accompanied by
abrupt changes in atmospheric pressure with
significant amplitude of fluctuations, appearance
of low-pressure areas, which adversely affect
humans [12, p. 20—24].

During long arctic voyages in the first three
months, the adaptation mechanisms occurring in
the organism to ensure the constancy of the in-
ternal environment (homeostasis) are primarily
focused on the constancy of blood oxygen capac-
ity. Studies have shown that after three months
of a voyage in Arctic latitudes there are hypoxic
conditions in mariners [13, p. 202—206]. During
this period there is a possibility of maladaptive
disorders with health disorders [14, p. 261-264].
Also, neurotic reactions are registered among the
seafarers [15, p. 71-73].

During the Arctic navigation the crew mem-
bers of a sea vessel often have tension of vegeta-
tive tone, increased excitability in psychoemo-
tional sphere, increased number of excessive me-
teopathic reactions to climatic conditions of the
Polar Region [16, p. 47—-51]. Lability of the vascu-
lar system in such voyages, expressed in pulse
rate and increased arterial pressure, is especially
pronounced in young people with little work ex-
perience in the polar region [17, p. 61-68]. Such
changes in reactivity can provoke the occurrence
or exacerbation of a number of somatic diseases
related to the respiratory system, digestive, nerv-
ous system, and metabolism [18, p. 180-187; 19,
p. 58]. A sharp decrease in motor activity, com-
bined with exposure to external climatic factors
in mariners, leads to the development of immuno-
biological and endocrine disorders [20, p. 291-298].

When working in northern conditions in work-
ing fishermen, low air temperatures combined
with high humidity can lead to disorders in the
musculoskeletal system, which significantly re-
duces the ability to work [21, p. 105].

During Arctic voyages the crews of Northern
Ship Company periodically have to participate in
loading and unloading operations. Working con-
ditions have a certain influence on endurance and
working capacity of human organism [22, p. 62—
67]. Heavy physical load in the open air at low
temperatures causes stiffness and inaccuracy of
working movements, which often results in
mariners’ traumatism [23, p. 522—529]. Insufficient

artificial illumination of working places in winter
also contributes to this [24, p. 597—600; 25, p. 42—
44]. This is evidenced by increased heart rate,
respiration rate, reduced muscle strength and en-
durance, nonspecific body resistance, changes in
sensorimotor reactions time [23, p. 32—38].

Proceeding from the above, it should be con-
cluded that severe climatic and geographical
conditions of being in northern seas, combined
with performing complex professional duties,
impose increased demands on the functional sys-
tems of the marine transport personnel organism
and can cause the development of both premor-
bid and pathological manifestations.

Thus, the study of the parameters of the body
functions of the seafarers of the North in con-
trasting, opposite to the place of residence is a
serious medical and biological problem.

The seafarer’s body is also affected by specific
environmental conditions during sea voyages to
tropical latitudes. The climate in these areas is hot
and humid. Besides, intensive insolation is un-
doubtedly an unfavorable factor here, and espe-
cially the deck crew is exposed to it. In the process
of adaptation to the hot climate the body temper-
ature increases, the pulse and breathing speed in-
creases, blood pressure (both systolic and diastolic)
decreases. In the gastrointestinal tract there is
suppression of secretory and motor function. Re-
search shows changes in water-salt, vitamin, car-
bohydrate and protein metabolism. Moreover,
when sailing in low latitudes, often unfavorable
shifts of body functions are more pronounced than
in voyages to northern seas [27, p. 3].

Thus, analysis of literature data showed that
external causes of natural origin, climatic factors,
have an undoubted influence on mariners’ health
and, consequently, on their ability to work, dur-
ing voyages to different regions of the planet.
The natural environment of the seas is charac-
terized by a complex of severe climatic and ge-
ographical conditions, which place high demands
on the systems of the seafarers’ organism that
ensure adaptive reactions. Prolonged influence,
forbidden degrees of exposure to factors of the
marine environment cause functional deviations,
which can develop into premorbid and patholog-
ical conditions. Studying the influence of these
factors is an urgent task for solving the issues
of health and ability to work of seafarers.

In order to reduce the development of devia-
tions in the state of health of persons working in
conditions of exposure to extreme occupational
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factors (in particular — mariners), to increase the
resilience and vitality of the body, as well as to
prevent the occurrence of pathological conditions,
the development of special medical and social
measures is required. These measures should in-
clude:

— reasonable individual planning of the crew
for work in different territories;

— early diagnostics of premorbid conditions,
possibly using laboratory methods, in people ex-
posed to extreme professional factors;

— after the voyage, associated with work in
extreme conditions — carrying out systematic
measures of medical and rehabilitation purpose,
in order to restore the weakened functions of the
organism.
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K 20-tn netnio Mopcron Konnernn npu Ilpasurenscree Poccuiickon @eneparmm
COCTOSICSI BBIITYCK KOJJIEKTUBHOM MOHOrpadun «CrpaTernyeckoe IiaHUpoBaHNe pas-
BUTUSI MOPCKOW iesitennbHOCTN Poccuiickoi Pepepanmms.

B moHorpadmn paccmMaTrpuBaroTcsl akTyaJbHble BOIIPOCHI Pa3BUTUSI CUCTEMBI LOKY-
MEHTOB CTpaTerMueckoro IIIaHUPOBAHUS MOPCKON AesaTenbHOpcTU Poccuiickon ®epe-
palumu, HalpaB/IeHHO Ha MOoBbIIIeHne 3P PeKTUBHOCTU rOCyJapCTBEHHOTO yIIpaBIeHUs
MOPCKOVA J1eITETIbHOCTDIO B 1[JIOM M €e50TAENbHDIX BULOB. DT BOIPOCHI JIeJKaT B IpaK-
TUUYECKOM TNIOCKOCTH fesitenbHOCTH Mopckoii kommternn npu IlpaBurenncrse Poccnii-
cront Denepaniun 1 MpencTaBiIseT MHTEpeC IS MUMPOKOro Kpyra umuraresiei, MHTepe-
CYIOLMXCSI BOIIPOCAaMI T'OCYAApPCTBEHHOIO yIpaBieHus. ABTopamu MoHorpadpuu ss-
nsroTca uieHnbl Hayuno-sxreneprHoro coBera Mopckoit koyterun ripu Ilpasurenncrse Poccuiickoii denepa-
IIUK, DOKTOPa M KaHAUIATbI HayK.

OpHa u3 I1aB MpeficTaBIeHa [JIaBHLIM peaKTopoM sKypHana «Mopckas menuuuHa», [Ipencenarenem cex-
mu o mopckoi menquunue HIC, n.m.H., mpodpeccopom M. I. Mocsirnupim «Crpetnueckoe miaHUpoBaHue
MEIMIIMHCKOrO 0becreueHnst MOPCKOM [1eSITEIbHOCTI.

st monydenuns: 6onee noppobHoM nudpopmarun Bolr MoskeTe 06paTUTLCSI B U34ATEIBCTBO
«BanTuitcknit MegUIIMHCKUIA 06pa3oBaTebHbIN 1eHTp» 110 TenedoHy (812) 956-92-55.
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