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BospacTHas AMHaMMKa O0CHOBHbIX
aHTponoMeTpuYeCcKUX nokasareneu ¢pusnyeckoro
pasBUTUA LIKONbHUKOB U3 YMCIa abopureHHoro
HaceneHua CeBepo-Boctoka Poccum

A.H. JlockyToBa

HayuyHo-uccnenoBaTenbCkui LeHTP «ApKTHKa» [lanbHeBOCTO4HOro 0TaeneHus PoccuiicKoii akapeMum Hayk, MarapaH, Poccus

AHHOTALMA

06ocHoBaHue. [1poBefieHO aHTpONOMETpUYECKOe 0BCe0BaHME LIKONBHUKOB MyHULMNANBHOTO 06pa3oBaTelbHOro yupeXx-
neHunsa CeBepo-3BeHCKOro panoHa MaragaHckon obnactu.

Llenb. OueHKa BO3pacTHbIX U3MEHEHWI OCHOBHbIX aHTPOMOMETPUYECKMX NOKa3aTeNeil LWKOMLHUKOB U3 Yucia abopureHHoro
Hacenenus MaragaHckon obnactu.

Matepuan u Metogbl. B 2021-2023 rr. npoBeféH aHanM3 aHTponoMeTpuyeckvx nokasatenen 190 nesoyek u 208 Manbun-
KOB U3 uncna abopureHHOro HaceneHns (KOpeHHbIX ManoumcieHHbIX HapooB CeBepa: 3BeHbI, KOPSIKY, UTenbMeHbl) — 67,2%
Bcex o0bcnenoBaHHbIX (592 yen.). Mcnonb3ys obLienpuHsTbe METOAMKK, perucTpupoBanu aauHy (OT) u Maccy (MT) Tena,
OKpYHOCTb rpyaHon kneTtku (OFK), pocT cuas, noKasatenu cuibl NpaBoi U NeBOM KUCTel pyK. [na oueHKM dusmnyecko-
o pasBMTUA LLUKOSIGHUKOB PacCuMUThIBa/IM NOrOAOBbLIE NPUPOCThI, BECOPOCTOBbIE MHAEKCHI, MHAEKCH! NPOMNOPLMOHANBHOCTH,
onpenensnm KpenocTb TENOCOMKEHMS.

Pesynbrartbl. B Bo3pacTHoi auHamuke ¢ 8 fo 17 net npoucxoauT 3aKOHOMEPHOE YBENMYEHWe ToTallbHbIX MapaMeTpoB Tefa:
IT, MT, pocta cuas, OTK, cunbl neBoii M NpaBon KUCTeN pyK. TeMn NOrofoBbiX U3MEHEHWUN CBUAETESIbCTBYET O pasHOBpe-
MEHHOCTM BblpaXKeHHbIX NEpUOLOB YBENIMUEHUS NapaMeTpoB Tena. [ng neBoyek xapakTepeH MakcuManbHbii npupoct OFK
B 10-11 ner, Toraa Kak B 11-12 net oTMevaetcsa ofHoBpeMeHHoe yBenmuyenue [T, MT, pocta cuas u nokasatesei Mbl-
LUeYHoM cunbl. B aToT nepuop y ManbunkoB Habnogaetcs BulpaxeHHbIA poctoBoi npupoct AT, B 12-13 net — MT u OTK.
lMocne He3HAUUTENBHOIO CHUMEHMS TeMMa 0TMEeYaeTcsl POCTOBOM CKauoK B 14—15 neT, uto onpedensieT nosoBble pasnuums
B CTapLUMX BO3pacTHbIX rpynnax. Monoble 0cobeHHOCTH Mo TeMNaM pocTa CBsA3aHbl B NepBYio 04epefib C Pas/iniuusAMM B CKO-
POCTU pOCTa KOHEYHOCTel (Hor) B MybepTaTHbIA Nepuoz, KOTOPas BbILLE Y MaJIbuMKOB. B LieNloM ManbumKu XapaKTepusyrTca
cnabbiM TenocnoxeHneM c npeobnagaHueM acteHuyeckoro comatotvna. Cpeam feBoyek Hauboree YacTo BCTpeyatoTcs npo-
NOpLMOHAnNbHbINA TUM TEIOCTIOXEHWUS U BbICOKAs 40M1S JUL, C OTHOCUTENBHO Mol ASMHOM HO.

3akntouenue. [TokasaHbl NPU3HAKW OMEPEXKAIOLLEr0 CTAHOBNIEHWUSA NOKa3aTeNelt PU3MYECKOro pasBuTHS Y AeBOYEK OTHOCH-
TENIbHO MaJIb4YMKOB, Y KOTOPBIX 0TMEYeHbI MPOAOMKAIOLLMECS POCTOBbLIE MPOLECCH OCHOBHBIX aHTPONOMETPUYECKUX XapaKTe-
PUCTUK C Bonee BbIPaXeHHOW AMHAMWUKOW B NOAPOCTKOBOM Bo3pacTe. lonyyeHHble AaHHble NO3BOMAKT Nonaratb, YTO Y Ae-
BOYEK JTy4LLWA YPOBEHb (DU3NUECKOr0 Pa3BUTUA U aAaNTMBHbIE U3MEHEHUS OPraHWU3Ma, YeM Y MaJlbuMKOB.

KnioueBblie cnoBa: LUKONbHUKY; 860pVII'EHbI; KOpPeHHble MaJioYUCIIeHHble HapoAbl CeBepa; MOoKa3aTenn CIJVI3VI‘-IECKOI'O
pa3BuUTUA; BO3paCTHaA JUHAMUKaA.
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Age-related anthropometric changes in physical
development among aboriginal schoolchildren
in Russia’s North-East

Alesya N. Loskutova

Scientific Research Center «Arktika» Far Eastern Branch of the Russian Academy of Sciences, Magadan, Russia

ABSTRACT

BACKGROUND: Schoolchildren from an educational institution of Severo-Evensk District, Magadan Region, participated in an
anthropometric survey.

AIM: To assess anthropometric characteristics of indigenous schoolchildren in the Magadan Region across different age-
groups.

MATERIAL AND METHODS: Two hundred and eight boys and one hundred and ninety girls from the Evens, Koryaks and
Itelmen ethnic groups participated in the 2021-2023 Anthropometric Survey. They accounted for 67.2% of all schoolchildren
surveyed. Body height (BH), body mass (BM), chest circumference (CC), sitting height (H,,), right- and left-hand grip strength
were measured. We also calculated annual increase in weight and height, as well as proportionality of physical development
of the children.

RESULTS: A natural increase in the absolute body indicators of BH, BM, Hg,, CC, and right and left hand strength have been
observed parallel to increase in age from 8 to 17 years. The rate of annual growth indicated different timing of the periods
of accelerated increase in the anthropometric characteristics. Girls exhibited a CC maximum increase at 10-11 years old
with simultaneous increase in BH, BM, H,, and hand grip strength at 11-12 years old. During the same age-periods, boys
showed a pronounced BH growth with BM and CC increase at 12-13 years of age. After a slight attenuation in the growth
rate, we observed a substantial increase in BH at the age of 14-15, associated with gender-related aspects in older children
groups. Sex-related characteristics of BH increase were primarily associated with differences in the leg growth rates during
the puberty, and tend to be greater in boys. Most of the studied boys had an asthenic somatotype. At the same time, most girls
had a proportional body type with high percentage of those with relatively short legs.

CONCLUSION: We observed that girls were ahead of boys in their physical development. Boys demonstrated a continuous
development in their main anthropometric characteristics with more pronounced dynamics in adolescence. Our findings
suggest that indigenous schoolgirls have better physical development and adaptive adjustments compared to boys.

Keywords: schoolchildren; indigenous peoples of the North; physical development indicators; age dynamics.
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OPUTMHATIBHOE VICCIEOBAHME

BBEJEHUE

B cBoém uccnegosaHun A.W. Kosnos u coasrt. [1] oT-
MEeYaloT, YTO aHTPOMONOrMYecKas YHUKaNbHOCTb KOPEHHOrO
HaceneHUs BbICOKOLLMPOTHBIX peruoHoB Poccun cknapabiBa-
nacb BeKaMM, cnocobcTeys GopMupoBaHuio cneumduyeckux
aflanTMBHbIX 3KOTWUMOB YeN0BEeKa, HamnpaBieHHbIX Ha obe-
CcreyeHne COCTOSHMS PaBHOBECUS NONYNALMA B IKCTPEMaSTb-
HbIX KIMMaToreorpa@uyeckux ycnoemusx cpefbl. B aaHHoM
KOHTEKCTe Moj, KopeHHbIM HaceneHneM CeBepa NoHUMalOTCS
NpeAcTaBUTENM HApOLOB, BO MHOTOM COXPaHSIOLMX Camo-
ObITHBIN YKNa, HU3HU U ABNAOLMXCS «3THUYECKUMM MEHb-
LUMHCTBaMM» Ha TEPPUTOPUM CBOETO OCHOBHOTO PacceseHus
(B paboTe NPUMEHUMBI CUHOHMMBI «ManouYUCNEHHblE Hapo-
Obl», «abopureHbl Ceepa» u ap.). Mpobnema TepMUHONOrM-
YeCKOii MyTaHMLbl BO MHOrMX paboTax ¢u3nonoro-sxkonoru-
YecKOM HanpaBieHHOCTM NoayepkuBaetcs W.B. ABepbsHoBOiA
M C0aBT. [2], KOTOpble OTMEYAIOT, YTO YacTo MEeXAY MOHATU-
MW KKOPEHHOW» U «abopUreHbl» CTAaBUTCS 3HAK PaBEHCTBA,
XOTS €BpONeonabl, POAMBLUMECSA M NOCTOSHHO NPOXUBAtOLLME
B PasfMuHbIX CEBEPHbIX PErMOHaX, TaKKe MOrYT CUUTAThCS
KOPEHHBIMU JKUTENAMK, HO MpU 3TOM He ABNAKOTCA abopu-
reHamu (nat. ab origine — ot Hayana). B cBoto ouepepb,
K abopureHaM OTHOCAT ManoyMCleHHbIe CEBEPHbIE Hapof-
HOCTH, KOTOPbIE UCTOPUYECKM (CTONETUAMM, ThICAYENETUSMM)
MPOXKMUBAIOT Ha onpefeeHHbIX TEPPUTOPUSX C COXPAHEHMEM
TPaAMLMOHHOTO YKNaAa XU3HH.

WccnepnoBaHus aTHUYeCKUX ocobeHHOCTEN apanTauum
abopureHHoOro HaceneHns K coumanbHO-3KOHOMUYECKUM U3-
MEHEHMAM B 00LLECTBE BO MHOTOM MOKa3bIBalOT BO3HUKal0-
LY U3MEHYMBOCTb KOHCTUTYLIMOHANBHBIX CBOWCTB OpraHns-
Ma. MeayuKo-aemorpaduueckue npobnemel u genonynaums
KOPEHHBIX ¥ ManouucneHHbIx HapopoB CeBepa CTaHOBATCA
BCE bonee akTyanbHbIMK [3, 4]. pn 3ToM Hambonee ys3BU-
MOW Tpynnoi SBNSIOTCA AETU M NOLPOCTKU B CEHCUTUBHBIE
nepuoabl pasBuTus, Korga hopMuUpyloTCs UHAMBUAYANIbHO-
TMNONOrMYecKkux ocobeHHOCTU opraHusma [S].

Knumar Cesepo-BocTtoka Poccum otnnuyaetcs ocobon
KOHTPACTHOCTbIO, YTO 0OYCNOBNEHO OrPOMHOM MPOTSMEH-
HOCTbIO TeppuTopuu. MaragaHckas obnacTb npeacTaBnieHa
OBYMSA MPUHLMNWABHO pasfiMyHBIMK KuMaTtoreorpaduye-
CKVUMM 30HaMW: NPUMOPCKOI U BHYTPUKOHTUHEHTANTBHOM, e
BO3[EHCTBYIOLLME HA YESIOBEKA KCTPEMAJIbHbIE MPUPOAHbIE
(aKTopbI OKpYKatoLLEeN Cpefibl OKa3bIBalOT pa3HOHAMNpaBIieH-
Hoe BNMsiHME Ha hopMMpoBaHue MOp(OdYHKLMOHANBHBIX Xa-
PaKTEPUCTUK YenoBeKa [6]. OaHUM 13 0TAANEHHBIX U TPYLHO-
LOCTYMHBIX FOPOLCKMX OKPYroB NPOXKMBaHWSA NPeACcTaBUTENE
abopureHHoro HaceneHus (KOpeHHbIX ManoyMCeHHbIX Hapo-
pos Cesepa) B MaragaHckoi obnacTu sBnseTcs agMUHUCTpa-
TUBHBIN LEeHTP T IBeHcK (61°55'04" c.w., CeBepo-IBeHCKMUIA
PaioH), KOTOPbIA HaXOAMTCA B NPUMOPCKOIA CyDapKTU4ECKOI
30He Ha ceBepo-BOCTOKe 0T MaragaHa (59°33'49" c.w.).
Kak otMeuaeT J1.H. XaxoBckas [7], B CBA3M C 0TAANEHHOCTbIO
W OTCYTCTBMEM MOCTOSIHHOW HA3EMHOMW TPaHCMOPTHOW CBA3M
PalioH MMEeET «OCTPOBHOE» MOJIOXEHWE, B XOAE HEraTUBHOIO
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nocneacteua pedopm (c 1991 no 2007 rr.) ero nokuHyna
Bonblias vacTb xuTenei u3 umcna murpavToB. CornacHo
Bcepoccuiickon nepenucu Hacenenust 2020 r., 6onbLUMHCTBO
UTENIeN U3 YMCa KOPEHHBIX ManouucieHHbIX Hapopos Ce-
BEpa, NPOKMBAIOLLMX B PETMOHE U YKa3aBLLUMX HALMOHANbHYH
MPUHAAJIEXHOCTb, COCTaBNAIOT 3BEHbI U KOpAKK [8].

LUenb uccnepoBanms. OLeHKa BO3PaCcTHbIX U3MEHEHUN
OCHOBHbIX aHTPOMOMETPUYECKMX NMOKa3aTesell LWKObHUKOB
3 umcna abopureHHoro HaceneHus MarafaHcKoii obnacTu.

MATEPUANT U METO/IbI

B 2021-2023 rr. Ha 6a3e MeAMUMHCKOro KabuHeta My-
HULMNanbHOW 06weobpa3oBaTeNibHOM LLKOALI NIT 3BEHCK
(MarapaHckas obnactb, CeBepo-3IBeHCKMIA palioH) B 3UMHe-
BECEHHWI nepuop, (MapT-anpenb) obcnefoBany 592 LWKonb-
HWKa. Kputepun BritoYeHus B obcnefosaHue Obinn cnedy-
loLLMe: yyalmecs LWKonbl B Bo3pacte 7-18 net, cornacue
3aKOHHbIX NpefcTaBuTenien pebéHKa M camoro pebeHka
Ha obcnefoBaHue, OTCYTCTBME XPOHUYECKUX 3aboneBaHWi
1 xanob Ha camouyBcTBue. B pabote cobniopanm atuyeckue
MPUHLMMbI, MpeabABnseMble XeNbCUHKCKOW [eKnapaum-
e BceMupHoi MeamumHcKoit accoumaumm (World Medical
Association Declaration of Helsinki, 1964 r., 2000 r. pea.).

Ha ocHoBaHMM cnmucka coumanbHOro macnopTa KiaccoB
C OTpaXKEHWEM 3THUYECKOW MPUHALMENHKHOCTU LUKONbHUKOB
obino BoigeneHo 208 mManbumkoB M 190 neBoyek M3 yucna
3BEHOB, KOPSAKOB U UTeNIbMEHOB — 67,2% o06Luen BoIbopKy.
Manb41KoB/AeBOYEK COOTBETCTBEHHO Pa3feNiuiaM Ha BO3-
pacTHble TPyNMbl N0 aHTPOMOJIOTMYECKOMY MpUHUMNY: 8 net
(ot 7 net 6 Mec. go 8 net 5 mec. 29 pHent) — 23/14 yen.,
9 net — 26/16, 10 net — 17/14, 11 netr — 14/17, 12 netr —
18/25, 13 net — 19/29, 14 net — 21/24, 15 net — 23/16,
16 net — 20/16 nert, 17-18 net — 27/19.

WUcnonb3ys obLuenpuHATbIE METOAMKM, PErUCTPMPOBANM
OCHOBHble 3amepbl: AnuHy Tena (AT, cm), Maccy Tena (MT,
Kr), pocT cuia (Pc, cM), OKPYXKHOCTb rPYLHOM KNETKM B Nay3e
(OTK, cm). C ncnonb3oBaHWeM py4HOro AMHaMOMETpa OLLEHU-
BaJIM CUNY MbILLUL, IEBOI W NpaBoiA KUCTEN pyK (Kr).

PaccunTbiBanM M NpUHMManM 3a OCHOBY KpUTEpUM
OLEHKW CReayloLWmnx MHAEKCOB (PU3NYECKOTo pa3BUTUS:
uupekca MMuube (UM)=OT—(OTK+MT), ycn. ea.; MHAeKca
bpyrwa (MB)=0TK/OTx100%; nponopuuMoHanbHOCTU Tenoc-
noxenua (NT)=[(0T-Pc)/Pc]x100%; uHOeKca Macchbl Tena
(UMT)=MT/LT?, kr/m%; nnowagav Tena no dopmyne [iobya [9].

CratucTuyeckyto 06paboTKy AaHHBIX BBINOMHAMM C UC-
noNb3oBaHWeM nporpammsbl Statistica 6. [Ina npoBepku Bbl-
DOpKM Ha HOpManbHOCTb pacrnpefeneHuss MCMob30Bany
Tect LWanupo-Yunka. MNpu cobntogeHun HopManbHoro pac-
npeaenieHns NepeMeHHbIX MPUMEHSNM NapaMeTpUyeckue
MeTOfbl aHanu3a AaHHbIX: 418 CPaBHEHWS HEe3aBUCUMBbIX
BblbOpOK t-KpuTepuin CTblopeHTa, F — 0AHOGMAKTOPHBINA
aHanu3 (ANOVA), npu HecobntofieHuM HopManbHOro pacrnpe-
aenennss — MaHHa-YutHu (U) cooTBeTcTBEHHO. [Ins cpaB-
HEHUs [1071ell PaccunTLIBaNM KpUTepuin X2 C MOMpaBKOA
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Ha HenpepbiBHOCTb MeTca. PesynbTaThl npeacTaBunm Bbi-
bopoyHoi cpenHeii (M) n owwmbkoi cpefHelt (m), MeLuaHoil
(Md), 25-75 npoueHtunsmu: nepsoro (Q,) u tpetbero (Q,)
KBapTunei. Kputnyeckoe 3HaueHue YpoBHS CTAaTUCTUYECKON
3HauYMMOCTM Pa3nuYmii NpU NPOBEPKE CTATUCTUHECKUX TUMo-
Te3 npuHumanu p <0,05.

PE3Y/IbTATHI

B Tabn. 1 nokasaHo, 4To y ManbyMKOB U AEBOYEK Npo-
MCXOAMT HaMpaBeHHOE YBENUYEHWE U3Y4aeMbIX TOTalbHbIX
napametpos Tena — [T, MT, Pc, OTK, cunbl Mbiwy nesoi
u npaBoi kucten pyk (p <0,001). Hanbonee mHTEHCHUBHOE
yBenuuenme [T y ManbumkoB Habnoaaetcs B nepuop nybep-
1ara ¢ 11 go 15 net, ¢ MakCUManbHbLIM FOA0BbLIM NPUPOCTOM
B 11-12 n 14-15 net (puc. 1). [Ins neBoYeK XapaKTepHO MH-
TeHcuBHoe yBenudenue [T ¢ 8 po 13 net, Haubonee 3Hauw-
Mas npubaska [T otMeuvanack B 11-12 net. B 3T0T nepuog
y [leBOYeK OJHOBPeMeHHO ¢ yBenndenuem [T onpepené
MaKcKUManbHbI rogosoi npupocT MT (Ha 7,0 kr/rog), Toraa
KaK Yy Ma/b4uKoB HabJtoaaeTcs UX pasHOBPEMEHHOCTb: NpU-
baBka MT npuxoautca Ha 12-13 u 14-15 net. CpepHeBo3-
pacTHble nokasatenu [T ManbunKoB TonbKo nocne nybep-
TaTHOro POCTOBOr0 CKayKa CTAaTUCTMHECKM 3HauUuMo bonbLue,
yeM y feoyek B 15-17 net (p <0,05). MonoBble paznuuus
no MT HabniopatoTcs TonbKo B 17 NeT COOTBETCTBEHHO.

Y nesouek B nepuog, 11-12 net oTMeyaeTca 3HaUUTESb-
Hoe yBennyeHne Pc ¢ MaKCUManbHBIM FofJ0BbIM MPUPOCTOM
(5,0 cm/rop). Torpa Kak y ManbunKOB BbIpaXeHHbIe U3MeHe-
HUA NapameTpa ycTaHoBneHbl ¢ 13 go 15 net, ¢ MakcMManb-
HbIM yBenmueHueM B 14—15 et (5,1 cM/roa), uto onpepensiet
MOO0BbIE Pa3nuymMs B ClIeAYHOLLMX BO3PACTHBIX Fpynnax.

Mo nokasatenio OKI y ManbunkoB B 12—13 net ycTaHoB-
JIEHO CTaTUCTMYECKM 3HAUYMMOE YBENMYEHUEe CPefHMX 3Ha-
YeHUI C MaKCUManbHOM rofoBoi NpubaBKoi. [Ina aeBoyeK
XapaKTepHbl HECKOJBbKO CTaTUCTUYECKW 3HAYUMbIX NEPUOAO0B
yBenmyenna OTK — B 10-11 u 14-15 net. Y Hux Makcu-
MarlbHoe yBeNinueHne 00XBaTHbIX pa3MepoB Tena Habnwopa-
etcs B 10-11 neT ¢ nocneaytoLmUM He3HAUUTENBHBIM YBEN-
yenneM OTK Ha ypoBHe TeHaeHumm B 11-12 net (p=0,062).
TakKe MOXHO OTMeTUTb MpeobnafaHue cpesHUX 3HaueHuii
OrK y neBoyeK B 12 nieT N0 OTHOLUEHWIO K ManbymkaM. 0f-
HaKo nocyie pocToBOr0 CKayka y ManbumkoB B 14-15 net
HabnoaeTcs BO3pacTHOI NepeKpecT 1 06XBaTHbIE pa3Mepbl
Tena y 17-netHux ManbunkoB npeobnapatot. lNonosbix cTa-
TUCTUYECKU 3HAUMMBIX Pa3NMYMIA B APYrMX BO3pacTax He Ha-
onopanu.

Bo3pacTHas AMHaMMKa MbILWEYHON CUMbl KUCTEN PYK
B OCHOBHOM COBMafaeT C JUHAMUKON U3MEHEHWS! OCHOBHBIX
TOTanbHbIX pa3mepoB Tena. OgHako abconioTHble rofoBble
MPUpOCTbI 3TUX MOKa3saTeneil UMeloT CyLLeCTBEHHbIE MOSI0-
Bble pasnuums. TaK, CTaTUCTUYECKW 3HAYMMOE YBENMYEHUE
CUNOBbIX MOKa3aTesnen KUCTEN pyK B BO3PACTHOM OMHaMUKe
0TMeyeHo y ManbumkoB B 8-9, 10-13 n 14-15 ner, a y ge-
BoyeK — B 8-12 ner.
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MaKcuMarnbHbIA NOroA0BOM NPUPOCT CUNOBBIX MO-
Ka3aTenei y ManbumkoB npoucxogut ¢ 11 po 13 net (ang
NpaBon pyku — 4,6 u 4,8 kr, ana nesoit — 5,1 u 4,4 Kr) n
B 14-15 net (oA npaBon pyku — 4,6 Kr, AN neBon —
4,8 Kr), Torpa Kak y aesovek — B 11-12 net (5,5 1 4,6 kr
cooTBeTCTBEHHO). Heobxopgumo oTMeTUTb, YTo B 12 NeT Ha-
bniofaeTca Bo3pacTHOM nepekpecT, ¢ 14 neT nokasarenu
MbILLEYHOW CUbI KUCTEN PYK CTaTUCTUYECKU 3HAYMMO Npeob-
NajfaloT y MabYMKOB MO OTHOLLEHMHO K AeBOYKaM. Bo3pact-
Hble U3MeHeHWs Habnlofanm TaKkKe N0 PacyETHbIM MHAEKCAM
noKasatesien ¢puandecKoro passutua (Tabn. 2).

Y ManbumkoB 1 gesouek U xapaKTepu3oBancs CHUXe-
HWEM CPefHMX 3HayeHuii, BNNoTb Ao 17-neTHero Bo3pacTa
(4eM Huxke VI, TeM BbiLe KpenocTb TenocoxeHus). Nono-
Bble Pa3finumA No JaHHOMY MoKa3saTento HaboAanuch ToNb-
Ko B 15 neT, 3HaueHus bbinn MeHbLUe Y feBoYek. [Tokasatenb
MT uMmeeT cTaTCTUYECKN 3HAuYMMble pa3nnuma B 10-11 net
y Aesoyek u 11-12 net y ManbumkoB. PacnpepeneHue
LUKOMbHMKOB MO TMMaM TesIOC/OKEHUS MOKasano MxX 3Ha-
UMTENbHYK0 BapuaTMBHOCTL B BO3PAcTHBIX rpynnax (puc. 2).
Cpenu Manbumkos yBennuenne [T B 11-12 net ngert 3a cyert
OTHOCUTENbBHOIO YBENMYEHWUS! AJIMHBI HOT C NOCHEeLYOLMUM
HapacTaHWeM YacToTbl MX BCTPEYAEMOCTM B CTapLUMX BO3-
pacTHbIX rpynnax. B oTnnume ot ManbymKoB, pacnpocTpaHeH-
Hoctb [T y meBouyek uMena uHBepTMpoBaHHyl0 U-o6pasHyto
¢dopmy. peobnagatowmii Bkag, B uameHenue [T Habnopa-
€TCAl 33 CYET OTHOCUTENILHOIO YBEJTNYEHNS [UTMHBI HOT TOJIBKO
B BO3pacTHbIX rpynnax fo 13 net, a B nocnegyioLmx Bo3pac-
TaX UX YUCNEHHBIM YMeHbLUEHWEM Ha (OHe pYrux BapuaH-
TOB TEJOC/OMKEHMS.

OBCYXAEHUE

CpegHue 3Hayenns [T y obcnefoBaHHbIX ManbyuKOB
W LLeBOYEK U3 YMCIa abopureHHOro HacesieHUs NPaKTUYECKHU
BO BCEX BO3pacTHbIX rpynnax Obinu Huxe paspaboTaHHbIX
HOpMAaTMBHBIX MOKa3aTeneii A1 KOPeHHOro Hacenelus Ma-
rafaHcKon obnactu, Toraa Kak no MT B bonbLumMHCTBE rpynn
Habntopanuce conoctaBuMble 3HaveHus [10]. TonyyeHHble
AaHHble COrNacyloTca ¢ pesynbTaTaMu CPABHUTENbHBIX UC-
cnepoBaHnin  Mop@odyHKUMOHANbHOTO PasBUTUS AeTeil
M MOLPOCTKOB, B KOTOPbIX AO0Ka3aHo, 4To y BosblMHCTBA
abopureHHbIX HapoAoB (KOPEHHbIX MaNlOYMCIEHHbIX HAPOAOB
Cesepa) [IT u MT HuKe CcTaHAAPTOB HOPMATUBHBIX 3HA4EHMIA
[1,11,12].

AHTponoMeTpuyecKkue MoKasaTenn OTpaXkalT coMaTu-
YeCKWe NpU3HaKKU NoNoBON AUPGHEPEHUMPOBKY U ABNSIOTCA
BaXKHbIMW MoKa3aTensaMn GuU3nyeckoro paseutusi pebeHKa
M YCMELLUHOro CTapTa MoJIoBOr0 CO3peBaHuMs. 310 Habnopa-
€TCS B YCKOPEHWM POCTOBBIX MPOLIECCOB, NPW 3TOM MUK poCTo-
BOW aKTMBHOCTW Y 1€BOYEK HACTYNaeT paHbLUe MaNlbYMKoB [9].
PaHee B uccnepoBanmsx A.A. CokonoBa u coasr. [13] bbinm
MOKasaHbl NONIOBbIE WM 3THUYECKWE pa3nuumsa (GuU3M4ecko-
ro passutua 11-16-netHux nogpoctkoB CeBepo-BocToka
Poccuu. YctaHoBREHO, YTO Y NPOXMBAIOLLMX B NPUOPEXHBIX
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Puc. 1. Bo3pactHas AMHaMWKa cpeHerofoBbIX NPUPOCTOB OKPYMHOCTM rpyaHoit kieTku (OTK), anmHbl u Maccol Tena (OT u MT) y Manb-
yunKoB (a) u peBoyek (b).
Fig. 1. Annual increase in chest circumference (CC), body height (BH) and body mass (BM) in boys (a) and girls (b).

perMoHax MpULWbIX  MasbYMKOB-NOAPOCTKOB  MNEpUOA
«0CTporo» mybepTata npuxoamtca Ha 12-13 ner, y abopu-
reHoB — Ha 13-14 net. Y npuwnbix 4EBOYEK OTHETIMBLIN
nybepraTHbIi ckayok no [T otMeuyeH B 11-13 net, y abopu-
reHok — B 12-14 net. AbopureHbl xapakTepusytotca bonee
Mo3AHUM MybepTaTHBIM CNYPTOM U 3aMeIEHHON CKOPOCTbH
npupocta [T nocne nepuofa «ocTporo» nybeprara.
CornacHo uccnepfoBaHusM [14], y poamBLumMxca u nocto-
SHHO MPOXMBalOLLMX B MaragaHe COBpPeMEHHBIX LUKOSbHU-
KOB W3 MpeACTaBUTENEN EBPOMEOUEHON packl B BO3pacTHO
nepuog ¢ 10 no 17 net AT y neBoyeK U ManbyMKOB yBe-
amuunack Ha 24,9 cM un 35,9 cM, MT — 22,7 kr un 33,1 «r,

BOI: https://doi.org/10.17816/humecoé27050

OrK — 16,1 cM 1 20,3 cM cooTBeTcTBEHHO. CpoKkM HacTy-
MNeHUs TOAOBLIX CKaykoB npupocta MT y coBpeMeHHbIX
Manb4uKoB Habnopatotca B nepuog, 12-13 net, AT n 0K —
B nepuop 12-14 net ¢ nocneaylLLMM CHUXEHUEM CKOpOCTU
poCTa BCEX aHTPONOMETPUYECKUX NOKa3aTenei. Y coBpeMeH-
HbIX [eBoYeK aKTuBHas npubaeka MT, [T, OMK HaumHaeTcs
B 11-13 net, npu 3toM B 16—17 NnieT BHOBb MPOMCXOANT He-
3HaumTenbHoe yeenuyenme OMK.

Mo HawwuM paHHbIM, B Bo3pacTHoi nepuog ¢ 10 go 17 net
y LLeBOYEK M MaJIbYMKOB M3 abOpUreHHOro HaceNeHns yBenm-
yeHue [T (Ha 24,7 cM u 37,2 cM), MT (Ha 23,4 kr n 30,0 Kr),
OrK (Ha 19,1 cM u 20,9 cM) He ycTynaeT LUKOJIbHUKaM
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Puc. 2. YacToTa BCTpeyaeMocTy TUMOB MPONOPLMOHANBHOCTY TENOC/OMEHUA Y ManbuMKOB (a) U AeBoyeK (b).
Fig. 2. Prevalence of different body proportionality types among boys (a) and girls (b).

U3 npeAcTaBuTENEl EBPONEOUAHON packl. [lns ManbunKos
1 BeBoYeK abopureHHOro HaceneHMs XxapaKTepHoO CMeLLeHne
Ha bonee paHHME CPOKM rofoBbIX CKAYKOB MO pALY MOKa-
3ateneii n bonee ANMTENbHBIA MPONIOHTMPOBAHHLIA NEPUOA
M3MeHeHMs NapameTpoB Tena. Y Manbumkos-abopureHos [T
yBenuumBaetcs B nepuof 13-15 net 3a cyét Pc co cHuxe-
HWeM nocnefyloLleit norofoBon npubaBku. [pononbHbie
M3MEHEHWUS NapaMeTpPOB TeNna MaibuMKOB TaKXKe CBA3aHb
C OTHOCWTENbHBIM YBEIUYeHUeM ANMHbI Hor ¢ 12 po 17 ner,
Ha YTO YKa3bIBaKT CPefHMe 3HaueHus uHaekca [T, oTpaxato-
LLLero yBeamyeHue NpOLIEHTHOr0 OTHOLIEHUS AuHbI Hor K [IT
(MT >92%). MokasaHo, YTO Y IOHOLLEN M3 Yncia abopUreHHOro
Hacenenus MaragaHckoi 0bniacTu NpofonxaTca fanbHei-
wue npupocTol AT B 18 net u B 2021 rog 3a cYéT yBenu-
yenmsa Pc [15]. CornacHo cpegHum 3Hauenusam [T, ana pe-
BoyeK € 11 go 14 net xapaKTepeH NPONOPUMOHANBHBIA TUM
TENOCNOXEHUS, B CTApLUMX BO3PACTHBIX rpynnax Ludposble
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3HaYeHWs YKa3blBAIOT Ha OTHOCUTENLHO Manyl LJIMHY Hor
(NT <87%). 310 OTpa)kaeT coxpaHeHWe 06LLeN TeHOEeHLMM
JJMHBI KOHEYHOCTEN Y NpeACTaBUTESNIEN apKTMYECKOrO afan-
TMBHOr0 TMMa. Takxe B uccnegosanmsx T.W. Anekceesoit [16]
noaYepKMBaeTcs, YTo 06LLMMM YepTamMK B apKTUHECKMX rpyn-
nax SBNSOTCA NOYTU NOJIHOE OTCYTCTBUE AaCTEHUYECKOrO TUNA
TENIOCNOXKEHMS, 3HAUUTENbHBIA NPOLIEHT JIUL, MYCKYNBHOMO
TUMa, 3HAYMTENbHOE Pa3BUTME TPYAHON KNETKU NpeuMylle-
CTBEHHO LIMNIMHAPUYECKOK GOpPMbL.

JlnHamuka pocToBbix npoueccos ¢ 8 ao 17 net nokassl-
BaeT yeennyeHune OMK y ManbumkoB 1 aeBoveK — Ha 22,7
n 20,8 cM cooTBeTCTBEHHO. [laHHble 0CODEHHOCTU CBA3aHbI
C BbICOKMMM TEMMaMM pasBUTUS FPYAHON KIETKU Yy [eBo-
uek B nybepTatHbiM nepuod. O cnaboM passBuTUM rpyaHoOIA
KNEeTKM cpeay ManbumkoB caupetenbcteyeT Ub <50%, Tor-
[a Kak Cpefu [eBoYeK MpeobnafalTt cpefHue 3HaYeHus
(Wb B pmmanasoHe 50-55%), ykasbiBalliMe Ha Xxopoluee
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pasBuTME TPyaHOW KNeTku. B cooTBeTcTBMM C Knaccudu-
Kaumeit M.B. YepHopyuKoro, Manbumku Bo BCEX BO3pacTax
XapaKTepu3yKTCs 04YeHb CNabbiM TENIOCNOKEHUEM C Mpe-
obnagaHneM acteHnyeckoro comartotuna [17]. Y peBoyek
NPOSBNAOTCA aHaNOTUYHbIE KOHCTUTYLIMOHaMbHbIE 0C0beH-
HOCTM, HO B CTapLUMX Bo3pacTax npeobnasaeT HOpMOCTEHH-
YECKWUA TWN KOHCTUTYLMKU. BapuaHTbl cpefiHero u xopoLuero
TEJIOCNIOKEHUSA NpaKTUYECKW B 2 pa3a Yalle BCTpeyanTcs
Y AEBOYEK MO CPaBHEHWO C Manbuukamu — 27,4 n 14,6%
(p=0,002). PocToBble npoLecchl He 3aBEpPLLAIOTCA B OHOLLE-
cKoM Bo3pacTe, B 19-21 neT abopureHbl xapaKTepusytoTcs
CPEeAHMM TeNOCNOKEHUEM U HOPMOCTEHNYECKUM TUMOM KOH-
ctutyumm [15].

B HacToslLLiee BpeMs BO BCEM MUPE BLISIBNIEHO YBEIMYEHUE
unucna AeTei M NoaPOCTKOB € M3bbIToYHOM MT 1 oXxMpeHueM.
[na onpepeneHns faHHbIX OTKNOHEHWN (W3KMYECKOro pas-
BUTUS JIIOJEN PeKOMeHAYeMbIM napameTpoM sensetca UMT
[18]. Mo HaWMM JaHHBIM, Y Manb4YMKOB M AEBOYEK B BO3-
pacTHoi auHamuke ¢ 8 go 17 neT cpefHue 3Ha4YeHWs MoKa-
3atens MMT 3akoHoMepHO yBennumsanuch Ha 3,2 u 5,7 Kr/m?
COOTBETCTBEHHO. B Bo3pacTHbIx rpynnax MMT He npeBbiwan
06LL,epOCCMIACKUX HOPMaTMBOB ANS AeTeil U MOLPOCTKOB
B COOTBETCTBUM C BO3pacToM W nosioM [19]. MNpu atoM B no-
NOBO3POCTHbIX rPynnax CTaTUCTUYECKW 3HAUYMMbIe pasfnyms
oTcyTcTBytoT. lnowanb Tena SBNAETCA OOHUM U3 BaXKHbIX
afanTuUBHbIX NOKa3aTeseil TENI00TAAYM C MOBEPXHOCTY TeNa,
KoTopas B AuHamuke ¢ 8 fo 17 neT y Manb4uKoB yBennuK-
nacb Ha 75%, y neBoyek — Ha 68%.

lMoKasaTenn AWHaMOMETPUM KUCTEH pyK — BaxHas
XapaKTepUCTMKA (U3NYECKON CWMbl U COCTOSHUSA 3[0POBbS
B Lesom y aeten [20]. B nepuog ¢ 8 no 17 net BbipaeHHbIN
MPUPOCT 3TOro napameTpa bbin Y MasbyYMKoB: yBENMYEHWE
AVHAMOMETPUW NpaBoi 1 NIEBON KUCTe pyK cocTasmo 28, 1
u 28,5 kr, y peBodek — 20,4 u 19,3 Kr cooTBETCTBEHHO. CU-
J10Bble MOKa3aTenn CTaTUCTUYECKU 3HAYMMO He U3MEHSIOTCA
B MOrofl0BOi AMHAMMKe Y AeBoYeK nocnie 12 net, Yto MoXeT
CBWAETENbCTBOBATH O CHUXKEHWM TEMMNOB HOpPMUPOBaHMS Mbl-
LIEYHOW MacChl U MBILLEYHOW CWMbl K KOHLY nybepTaTHoro
nepuofa. 310 onpenenseT NoaoBO3pacTHble 0CODEHHOCTM
CMNOBbIX MOKa3aTefiel B NOAPOCTKOBOM BO3pacTe, KOTOpble
Bbiv BbILLE Y MaNIbYMKOB MO CPABHEHMIO C AeBOYKaMu. Co-
rnacHo uccnefosaHusM [15], cunoBble nokasatenu B rpyn-
Me IHOHOLEA NPOAOMKAOT YBENMYMBATLCA TEeTEePOXPOHHO
00 20-21-neTHero Bo3pacTa. [pu 3ToM bonee BbipaeHHbLIN
MPMPOCT CUNOBbIX NOKa3aTenen 3a Bo3pacTHoW nepuog ¢ 17
00 21 ropa yctaHoB/EH B rpynne HOLLEen-abopureHoB, YeM
Yy €BpONEeoMzoB.

Bo3peiictBue daKTopoB cpeabl NPUBOAUT K U3MEHEHMIO
MPOJOIKUTENBHOCTU U MHTEHCMBHOCTM POCTOBBIX MPOLLECCOB,
4TO CNOCOBCTBYET NOSABNEHWIO PErMOHaNbHBLIX 0COBEHHOCTEN
pocTa U pasBuUTUS, KOTOpbIE MOMYT PafuKanbHO 0TAUYaThCS
0T 06LLeNpUHATLIX HOPMaTMBOB. Kak 0TMeyaeTcs B MHOrouunc-
NEeHHBbIX UCCIIe0BaHUAX, NPUMEHEHWE B AMarHOCTUKe obLue-
POCCUMACKMX LIEHTWIbHBIX LWKan (HOpPMaTMBOB, CTaHLApTOB)
ANs [eTel U NOAPOCTKOB abOPUreHHOro HaceneHns MoXeT
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CTaTb I'IpVI‘-WIHOVI rMnoaMarHoCTUKK, B TOM Yucie aptTepunanb-
Horo paenenms [1, 11, 12, 21]. MeToanyeckn npaBunbHoe
onpefeneHne KaTeropum HOPMbl U OTKIIOHEHWI NO3BONSET
MPU CKPUHUHTOBbIX UCCeL0BaHNSAX KONbHUKOB BbIAENUTD
TPynnbl NOBLILLEHHOTO PUCKA, PEKOMEHL0BaTb NPOdUNaKTH-
YecKue Unu NieyebHble MeponpusTUs.

3AKJIO4YEHUE

(®opMmrpoBaHWe BO3pacTHbIX 1 NOOBBIX Pa3finini y abo-
pureHHoro HaceneHus CeBepo-Boctoka Poccum npoucxoaut
B nybepTaTHbIi Nepuof, Koraa pesko U3MEHSIETCH ropMo-
HanbHbIM 6anaHc B opraHuaMe. [1pu 3TOM y AeBoYeK Bblpa-
YEeHHbIN nepuof oTMedaetca B 11-12 neT v xapaKkTepuayeT-
CS MHTEHCMBHBIM YBENIMUYEHMEM aHANIM3UPYEMBIX TOTasbHbIX
nokasatenen ¢usmdyeckoro passutus. locne nybepratHoro
CnypTa y AeBOYEK CKOPOCTb POCTa 3HAUMTENbHO CHUKAeT-
cf, NoKasatenin GM3nyeckoro passuTus uaMeHsioTcs bonee
MNaBHO M0 CPaBHEHMIO C ManbyMKamu. Torga Kak y Manb-
UNKOB MHTEHCMBHBIE POCTOBbIE M3MEHEHNS MPOJIOHTMPOBaHI
[0 pOCTOBOro CKayKa B 14—15 net, KoTopble B nociesyoLeM
3aMeansioTCs.

MocKombKy [eBOYKM AOCTUrAKT AedUHUTUBHOMO Mopdo-
NOTUYECKOro CTaTyca paHblle ManbyvKoB, TO NOJOBLIE pas-
NM4NA B BO3PACTHOW AMHAMUKe 0COBEHHO 3aMeTHbI UMEHHO
B 15-17 ner. MNonosble 0cobeHHOCTM Mo TEMNaM pocTa CBS-
3aHbl B NepBYl0 o4Yepedb C pas3uuMAMU B CKOPOCTM pocTa
KOHe4HocTe# (Hor), KoTopas Bbille Y Manb4MKOB. Takke Ha-
bniopalTca BbicOKWe TeMnbl yBennyeHns [T y ManbuvKoB-
NMOApPOCTKOB.

Mpu 3TOM AEBOYKM He yCTynalT ManbyuMKam Mo no-
kasatenaMm OlK, yto onpepensieT Ux KOHCTUTYLMOHasbHbIE
ocobeHHOCTH Tena. Manbumku xapaKTepusytoTcs cnabbiM Te-
nlocnoxeH1eM ¢ npeobiiaaHneM acTeHUYECKOro coMaToTuna
(LMHHBbIE Horw, cnaboe pasBuTHe rpynHoOW KieTku). Cpeam
[eBOYeK Haubonee yacTo BCTPeYaeTcs MPOMOPLMOHANbHbIN
TUN TENOCNOXEHUA W BbICOKaA AO0NS JUL, C OTHOCUTENbHO
Manou aamHow Hor. MonyyeHHble AaHHble NO3BOMISKT Nona-
ratb, 4T0 Yy A€BOYEK OMPEAENAIOTCA HaUNMyYLLME NOKa3aTenu
KpenocTu TeNOCNOXEHUA U YpoBEHb U3NYECKOro pasBuTms,
4eM Y MasbYMKOB.

MonoBas auddepeHumnaums B 3TOT NePUOA OCYLLECTBAIA-
eTCS TaKKe Ha OCHOBE MPU3HAKOB, XapaKTepU3YHOLLMX 3Hep-
reTudeckue npouecchl. lpy 3T0M afanTuBHbIE M3MEHEHUS
OCHOBHBbIX aHTPOMOMETPUYECKMX NOKa3aTenen y AeBOYEK Ha-
MpaBMeHbl Ha CHUXEHME TEMIO0TAAYM C NOBEPXHOCTM TeNa.
N 3pecb HaubosbLLYK aAanTUBHYI0 3HAYMMOCTb NpHUobpeTa-
tot [IT, oTHOCWUTeNbHas AMHA Hor, NAowaab Tena, KoTopble
MEHbLLE Y JEBOYEK.

HecMoTps Ha MeTu3aumio abopureHHoro HaceneHus,
y LeBoyeK B OonNblUeil CTEMeHU COXpaHATCA napame-
Tpbl PU3MYECKOrO pasBUTMS apKTUYECKOro afanTUBHO-
ro TMMa No CPaBHEHMIO C ManbYyMKaMu, YTO COrnacyercs
C (aKTOM DOfbLLUEN 3KOYYBCTBUTENBHOCTU MYKCKOr0 nona
K COLManbHO-3KOHOMUYECKUM U3MEHEHUAM B 00LLeCTBe.
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NO0NOJHUTENIbHAA UHOOPMALIUA

WUcTounnku duHaHcupoBanmua. PaboTa BbINosHEHa 3a CYET brog-
eTHoro duHaHcvpoBatms HULL «ApkTvika» [IBO PAH B pamkax
TeMbI «/3yyeHne MeXCHUCTEMHBIX U BHYTPUCUCTEMHBIX MEXaHU3MOB
peaKLui B GopMUPOBaHNM (yHKLMOHAMbHBIX aAanTVBHBIX Pe3epBOB
OpraHu13ma YenoBeKa «CeBEPHOr0 TUMa» Ha Pa3HblX 3Tanax OHTore-
He3a JInL, MPOXMBAIOLLWX B AMCKOMMOPTHBIX 1 3KCTPEMASTbHBIX YC-
NIOBUSAIX C ONPEeeNeHNEM MHTErparbHbIX MHHOPMATUBHBIX MHOEKCOB
300poBbsi» (per. Homep AAAA-A21-121010690002-2).
WUndopmmupoBaHHoe cornacue Ha yyacTue B ucciepoBaHum. Bce
3aKOHHble MPeACTaBUTENM YHaCTHWUKOB [0 BKITOYEHWA B UCCIIE0Ba-
HWe 1obpoBosbHO NognmMcanyt GopMy MHHOPMUPOBAHHOMO COrMACcKS.
KoHdnukT uHTEpecoB. ABTOPbI JEKIApUPYIOT OTCYTCTBUE SABHbBIX
W MOTeHUMaNbHbIX KOHQIIMKTOB MHTEPECOB, CBA3aHHBIX C NybnvKa-
LiMeN HACTOALLIEN CTaTbM.
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AHanu3 cooTHoweHUK Mexay aneMeHtamu IKI

y YesioBeKa A0 U nocne (pyHKUMOHANbHBIX HAarpy3oK
pasHoro Tuna B ycnosusx lpuapkruyeckoro
permoHa suMou

N.N. Vpxak', H.T. Pycckux!, A.B. Tyakos?

! CIKTBIBKAPCKMIA rocyAapCTBEHHbIN yHMBepcuTeT uM. Mutupuma CopokmHa, ChikTbiBKap, Poccus;
2 CeBepHblit roCY/apCTBEHHbIN MeAVLIMHCKWI YHUBEpCUTeT, ApxaHrenbck, Poccus

AHHOTALMA

O6ocHoBaHue. [IpoXkMBaHWe YeNOBEKa B CYPOBbIX KIMMAaTUYECKMX YcnoBusax [lpuapKTuueckoro pervoHa Tpebyet ocobbix
aflanTUBHBIX peaKuUuii He TONBKO OT B3POCbIX JIOJEN, HO M OT AeTel M noapocTkoB. KoMneHcaTopHo-npucnocobuTenbHble
peaKLmMmn B TaKMX YCNOBUAX HEOMHAKOBBI U 3aBUCAT OT NpeobniagaHns TOro UK MHOro TUMa perynauuy BereTaTMBHON HepB-
HOM cucTeMbl. [py 3TOM B aaNTUBHBIX PEAKLMAX K YCIIOBUAM OKPYMatOLLEN cpefibl 3HaUMTeIbHaA posib NMPUHALNEIMT MUO-
Kapay W ero aneKTpUYeCKUM CBOWCTBAM.

Llesib. Onpepenutb cooTHoLEeHWe Mexay nokasatenamu PP u TP y noapocTkoB nog, BO34eACTBUEM KIIMHOCTATUHECKOM Npo-
Obl 1 Npobbl MapTHHe B 3UMHMIA NEPUOA rofa.

Marepuan u Metoabl. B MCXOZHOM COCTOSHUM M MOCNE BbIMNOIHEHWUA KIMHOCTATUYECKOW Npobbl U Npobbl MapTuHe mpo-
BoaMnm 3anuch 20 Kapauoumkios y 22 BONOHTEPOB (MoapocTKoB 15—16 net) Bo Il cTaHAapTHOM OTBEAEHWUW B MOSIOXEHUM
cTos. Ha anekTpokapavorpammax onpefensnu AnutensHocTb uHTepBanoB PP u TP. Cratuctudeckyio 0bpaboTky Matepuana
BbINOJHSNIM C NOMOLLbI NporpaMMbl Excel.

Pesynbtarbl. Ha 0cHOBaHWM MHAMBMAYaNbHbBIX M FPYNNOBbIX AAHHBIX NMOKa3aHo, YTO Moj, AeUCTBMEM KIIMHOCTAaTUYECKOM Npo-
bl anmtensHocTb PP v TP yBenuumueaetcs, noa aeictemeM npobbl MapTuHe — yMeHbLuaeTcs. BennunHa usmeHenuii PP n TP
B 0boux cnyyasx pasnuyHa. CootHowenme PP:TP coctaenset 1,0:3,5 non feicTBUEM KIMHOCTAaTUYECKOH npobbl v 1,0:2,5 —
nog, fencTeuem npobbl Maptue. 06cyaaeTca BEPOATHOCTb NPOSIBNEHUS NapacuMNaTUYECKUX BIIUAHUA HA 3NIEKTPUYECKUE
CBOMCTBA MWOKapAa Npy AeiCTBUM KITMHOCTATMYECKOM NPpobbl M cMMNaTUYeckux — Npu gercTeumn npobbl MapTuHe.
3akniouenue. B 3uMHuii nepuog roga y nogpocTkos 15—16 nert, xutenei [puapKTUUeCKOro pervoHa, B 0TBET Ha AeNCTBUE
K/MHOCTaTMdeckon npobbl pautensHocTs PP n TP yBennumBaetca Ha 25 n 85% cooTBetcTBeHHo. [locne npobel MapTuHe
ANMTENbHOCTb 000X NOKa3aTesei YMeHbLLAeTCs COOTBETCTBEHHO Ha 15 1 38%. MoxHO NpeanonoXuTb, YTO YCTaHOBNEHHbIE
U3MeHeHUs BnMTenbHoCTU uHTepBana PP v cerMenTa TP aBnAOTCA NposiBNEeHWEM BAMSHUIA NapacMMNaTUYECKWX U CMMNaTH-
YECKWX OTJE/0B BEreTaTUBHOW HEPBHOW CMCTEMbI Ha 3NIEKTPUYECKME CBOMCTBA MUOKapAa Mpu LeNCTBUM QYHKLMOHANbHbIX
Harpy3oK pasHoro TMna. B paMKax skonormyeckoii ¢usnonoruv npeacTaBnseTcs LenecoobpasHbiM npoBeseHne Nogo6HbIX
paboT B apyrue ce3oHbl rofia, 0C0BeHHO B MepexoaHble: 0T XONOAHOM0 Nepuoga K TeénnoMy (BECHOM) M 0T TENOTO K XOJ04-
HOMy (OCEHbI0).

KnioueBble cnoBa: [IpuapKTMYECKMA pervoH; MOLPOCTKY; 3/eKTPOKapAMOrpaMMa; KAuMHocTaTuueckas npoba; npoba
MapTuHe.
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Analysis of the correlations between ECG components
in adolescents both before and after exposure

to different types of physical stress

in the Subarctic winter conditions

Lev I. Irzhak', Nadezhda G. Russkikh', Andrey B. Gudkov?

! Pitirim Sorokin Syktyvkar State University, Syktyvkar, Russia;
2 Northern State Medical University, Arkhangelsk, Russia

ABSTRACT

BACKGROUND: Adaptive responses to harsh environmental conditions of the Arctic may vary not only among adults, but also
among children and adolescents. These compensatory reactions are influenced by the predominant type of regulation of the
autonomic nervous system. The myocardium and its electrical properties play a significant role in determining how individuals
adapt to to environmental conditions.

AIM: To study correlations between PP and TR intervals in adolescents in adolescents undergoing the clinostatic test and the
Martinet test during the winter season.

MATERIAL AND METHODS: Twenty cardiac cycles were recorded in 22 adolescents aged 15-16 years in the Il standard lead,
both at baseline and after conducting the clinostatic and Martinet tests. Durations of the RR and TR intervals were measured
and used for the analysis. Statistical processing of the data was performed using the MS Excel tables.

RESULTS: Based on both individual and group data analysis, it has been observed that the duration of RR and TR increases
during the clinostatic test, while it decreases during the Martinet test. The extent of these changes in RR and TR varies between
the two tests. Specifically, the RR:TR ratios are 1:3.5 during the clinostatic test and 1:2.5 during the Martinet test. These findings
suggest a higher likelihood of parasympathetic influences on the electrical properties of the myocardium during the clinostatic
test, and sympathetic influences during the Martinet test.

CONCLUSION: Duration of RR and TR intervals increased by 25% and 85%, respectively, in response to the clinostatic test.
Conversely, after the Martinet test, the duration of both intervals decreased by 15% and 38%, respectively. These findings
suggest that the changes in the duration of RR and TR intervals are influenced by the parasympathetic and sympathetic divisions
of the autonomic nervous system, under different types of physical stress. Further research should be conducted in other
seasons, particularly during transitional periods such as spring and autumn, to better understand the electrical properties of
the myocardium under physical stress.

Keywords: Subarctic region; adolescents; electrocardiogram; clinostatic test; Martinet test.

To cite this article:
Irzhak LI, Russkikh NG, Gudkov AB. Analysis of the correlations between ECG components in adolescents both before and after exposure to different types of
physical stress in the Subarctic winter conditions. Ekologiya cheloveka (Human Ecology). 2023;30(12):891-899. DOI: https://doi.org/10.17816/humeco626830

Received: 13.02.2024 Accepted: 07.06.2024 Published online: 24.06.2024
V-2
ECO®VECTOR The article can be used under the CC BY-NC-ND 4.0 International License

© Eco-Vector, 2023


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.17816/humeco626830
https://doi.org/10.17816/humeco626830

OPUTMHATIBHOE VICCIEOBAHME

BBEJEHUE

Pecnybnuka Komu pacnonaraetcs Ha EBponelickoM Ce-
BEPE 1 XapaKTepu3yeTCs YHUKANbHBIM U CIIOKHBIM KIIMMaToM
“3-3a reorpadmyecKoro MoOXEHMs: CypoOBble, XOJIOLHbIE
3UMbI U HeJO0/roe MpoxnafHoe NeTo, 0CafKW PaBHOMEPHO
pacrpefeneHbl Ha NPOTAXKEHWW BCEr0 rofa, CUibHble Be-
TPbI KPYI/bIA rofl, KOPOTKWUN CBETOBOW [leHb 3UMOiA U benble
HOYM NETOM. 3T0 YBESIMUMBAET HarpysKy Ha BCE MU3HEHHO
BA)XHbe CMCTEMbl OpPraHW3Ma YeNloBeKa, YTO MOXKET npu-
BOAMTb KaK K NepeBo3byHAeHMI0, TaK U K MepeyToMIIEHUIO.
Takon knumat Tpebyet ocoboil afanTaumm He TOJIbKO B3pOC-
NbIX N0AEN, HO U AeTel M nNoapocTKoB. [peanonaraercs,
YTO OpraHu3M YenoBeKa afanTUpyeTcs B TaKUX YCIIOBUSX
HEOMHAKOBO M 3aBUCUT OT npeobnafaHus Toro UK UHOro
TMNa perynsaumm BeretTaTMBHoON HepeHoM cuctembl (BHC) [1],
KOTOpas npeacTaBieHa KOMMNEKCOM KIETOYHBIX CTPYKTYp
(LeHTpanbHbIX U NepudepUHEcKUX), perynupytoLLmx Heobxo-
OVMbIA NS afleKBaTHOM peakumn GYHKUMOHASBbHBIN YPOBEHb
BHYTPEHHEN CPefibl OpraHM3ma.

MpobnemMa 3aBUCMMOCTM (U3MONOTUYECKMX (YHKLMNIA
yenoBeKa 0T cypoBbix ycnosuit CeBepa noapobHo obcyx-
LaeTCA B OTEYECTBEHHOM NUTepaType C NepBOM NOSOBUHBI
XX B. [2]. ApanTaums $GU3MONOTMHECKUX CUCTEM OpraHM3Ma
K QYHKUMOHaMbHBIM HarpysKaMm B YCNOBUSIX CEBEPHbIX Tep-
pUTOpUIA ABNSIETCA OAHOM M3 aKTyanbHbIX npobnem B 06-
11aCTW 3KONIOrMYecKol r3nonorum n bruooryecKoin Hayku
B LenoM. Ocoboe BHUMaHWe yAenseTca ucciefoBaHuIo cep-
LEYHO-COCYAMCTON CUCTEMBI, KOTopas siBnseTcA Haubonee
MHbOPMaTMBHBIM MOKa3aTeneM afanTaLyoHHbIX NepPecTpoeK
(YHKUMOHaNbHbIX CUCTEM OpraH13Ma YeNoBeKa 1 0T4aeTcs
BbICOKO peaKTUBHOCTbHO [3].

OpHvM M3 Hambonee MONyNApHLIX METOLOB MCCNEno-
BaHWA CepAeyHO-COCYAUCTON CUCTEMbI SIBNISIETCA 3MEKTpO-
Kapanorpadus (IKI), KoTopas LWMPOKO M MPOYHO BOLLNA
B NpaKTUKy KapAnodu3nMoNoruyeckoro wuccnefoBaHus,
B CBA3Y C HEMHBA3MBHOCTbIO M TEXHUYECKON NPOCTOTOM Me-
Topa. BaxHenwwummm nokasarenamu 3K, kotopble no3sonsioT
OLEeHNUTb GYHKLMOHANbHBIE M aAanTaLMOHHbIE BO3MOXKHOCTH
CepAeYHO-COCYMUCTON CUCTEMBI, SBASKOTCA TaKkMe 3NeMeH-
Tbl, KaK uHTepBan PP, 0603HayaloLwmii NONHBIN KapaMoLMKA,
1 cerMeHT TP, KOTOpbII COOTBETCTBYET 3/IEKTPUYECKON Aua-
cTone, Gase OTHOCUTENTbHOW pedpaKTepHOCTU.

(OyHKUMOHANBHbIE HArPY3KU UMEKT BaXHOE AWarHoCTU-
UECKOe 3HaYeHWe ANSA XapaKTEPUCTMKW COCTOSHUA cepaev-
HO-COCYAMCTOMN [LeATENbHOCTM, E€ pe3epBHbIX BO3MOXHOCTEV
W NpeLenoB HOPMaNbHOMO pearMpoBaHUs KpoBoOOpaLLeHuS.
KnuHoctatnyeckas npoba (KCIM) u npoba MaptuHe (M) —
370 LWaaswme, npocTble 1 6esonacHsle cnocobbl UccneaoBa-
HWs COCTOAHWA CepAeyHO-CoCYaMCTON cucTeMsl. B pesynbtate
HarpysKu Ha OpraHu3M NPOMCXOASAT U3MEHEHUS B CEPAEYHOM
puUTMe U AUTeNbHOCTM MHTepBanoB Ha JKI. 3t npobbl no-
3BONAOT OLIEHUTb HE TOJTbKO pe3epBHbIe BO3MOXHOCTY Cep-
LEYHO-COCYUCTON CUCTEMBI U KPOBOODpALLIEHMS, HO W Bbl-
ABUTb AMHAMUKY UX Pa3BUTUA, XapaKTEPHYI [JIS KaXAOro
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BO3pacTa, a TaKKe Noy4nTb MHdOpMaLMio 0 GyHKLMOHANb-
HbIX pe3epBax OpraHu3ma.

C y4€ToM peLUaloLLeil poniM MUOKapaa W ero 3/eKTpu-
YEeCKMX CBOWCTB NMpU KOMMNEHCATOPHO-NpUCNOCOBUTENBHBIX
peakumsx K ycnosuam cpefpl [4—10] Mbl copMynupoBanu
LieSib UCCe0BaHus.

Llenb. OnpeneneHve COOTHOLIEHWUI MEXAY MOKa3saTe-
namu PP u TP y nogpocTkoB nog Bo3gencraueM KCI w MM
B 3UMHWI Nepuog, rofa.

MATEPUANT U METObI

Pabota nposefeHa B sHBape 2023 r. B Hay4HO-UCCHe-
[0BaTeNbCKO Nabopatopun «[lpobnemMbl rMNoKCUM» ro-
CyLapCTBEHHOTO yHuBepcuTeTa MM. [utupuma CopokuHa
(CoiKkTbIBKap, 61° c.Ww., 50° B.A.) NpW TeMnepaType Bo3ayxa
B noMelLLeHum +22-24 °C, B nepBoii nonoBuHe aHs.06cneno-
BaHbl 22 nogpocTka 1516 neT, yyawumxca nmues (8 Manbym-
KoB 1 14 AeBoYeK), Ha MOMEHT UCCef0BaHUs N0 MeULIMH-
CKUM KapTaM MpaKTU4eCKU 3[0pOBbIX, KOTOPbIE POAMINCH
W NpoXwuBaloT B ycnosuax [puapktudeckoro pervoHa. Po-
[vTenu (3aKoHHbIe NpeACcTaBUTENM) NoAnMcany MHhopMUpo-
BaHHOE corfacue Ha obcnefoBaHue, rae bl pasbACHEHb
Lienb, 3afa4m U MeToAbl paboTbl.

N3mepsanu anuHy (cM) u Maccy (Kr) Tena noApocTKoB, no-
cne 20-MuHyTHOro oTapixa npoBoamam 3anuck KN ¢ npume-
HeHneM annapara «Heipocodt» (Poccus) Bo Il cTaHaapTHOM
OTBEJIEHUM B MONOXEHUM 06CNeayeMbiX CTOS B UCXOAHOM
COCTOSHWM 1 Mocne YHKUMOHANbHBIX MPob, B KaYecTBe Ko-
Topbix ucnonb3oBanu KCI, To ecTb cMeHy NonoXeHus Tena
U3 opTocTasa B KauHononoxeue, u MM (20 npucenaHuii
3a 30 c). KCI no3sonsieT oueHuTb peakuuto BHC, Bbi3BaHHyH0
M3MEHEHWEM TPABUTALIMOHHOIO rPagMeHTa noj, AeicTBUEM
OBYX (aKTopoB: rMApOCTAaTUYECKOT0 U KOMMEHCATOPHOrO.
MM ucnonb3yloT A OLEHKW peakuun CepAeyHO-CcoCyam-
CTOM CUCTEMBI Ha CTAHAAPTHYIO (M3NYECKYH0 Harpy3Ky U e€
crnocobHocTb K BoccTaHoBneHuo. Ha ocHoee 3anuced 20
KapAMOLMKIOB KaXaoro odcnenoBaHHoro (n=440) Ha nneH-
Kax 3KI BpyuHylo M3MepanM aanTeNbHOCTb UHTEpBanoB PP
u cermeHToB TP, ucxoasa u3 Toro, 4to 50 MM coOTBETCTBYET
1 ¢ (norpewwHocts — 0,5 MM).

Tema paboTbl 0f0bpeHa KOMMTETOM Mo 3TUKe MHCTUTYTA
¢u3nonorum Komu HayuHoro ueHTpa YPO PAH 16.02.2020 r.

Cratuctnyeckyto obpaboTKy Matepuana npoBenu C fo-
MOLLbI0 NaKeTa nporpammbl Excel. [laHHble npefcTaBnieHb
B BUAE CPeAHUX 3HayeHui (M) n cTaHLapTHOro OTHIOHEHUS
(SD). YpoBeHb 3HaumnmocTu p <0,05.

PE3YJIbTATbI

AHTponoMeTpuUYecKMe NOKa3aTenn BOJIOHTEPOB B Cpea-
HEM COOTBETCTBYIT cTaHAapTaM ans 15-16-neTHero Bo3-
pacta. MiHamBmayanbHble OaHHbIe MeXAy KpalHUMM 3Ha-
YeHMAMM NnoKasaTenien pasnuyaiotcs Ha 70% no Macce Tena
1 Ha 16% — no anuHe Tena. Koppensaums (r,) Mexay Maccoil
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u annHon Tena — 0,67 (npu p <0,05). PocToBecoBoit MHAEKC
Ketne — oKono 21 Kr/M%, 4To COOTBETCTBYET HOpMaTUBaM
(11, 12] (rabn. 1).

lonyyeHHble AaHHbIe 0 AnuTensHocTAX anemeHToB JKI
L0 W nocnie AeNCTBUA QYHKLUMOHAMbHBIX Npob pasHbIX TUMNOB
npueefeHbl B Tabn. 2. Kak BUAHO, MHAMBMAYanbHblE pe-
3yNbTaThl XapaKTepPU3YITCA 3HAYUTENBHOW M3MEHUMBOCTLH
1 B KoHTpone, u nog peicteueM KCIM u M. WUntepsan PP
BTpOEe NPEeBLILLAET N0 AMUTENBHOCTM cerMeHT TP B KoHTpone
u nocne KCIM. Pa3Huua Mexay COOTHOLLEHUAIMW 06omx no-
Kasareneii (3,5 1 2,8) cTaTUCTMYECKM He3HauUMMa. B ycnosusx
pencteus MM cooTHowweHns Mexay uHTepsanoM PP u cer-
MeHTOM TP Mo BMTENbHOCTM CYLLECTBEHHO MEHSITCS M3-
3a CHueHusa nokasatens TP. Tak, uHtepsan PP B cpeaHeM
B 5 pa3 npeBbiwaet cerMeHT TP. 0ba nokasatens npu gei-
cteum M yMeHbLuatoTCA.

OTMeYeHbl KOppensuumu pasHoro YpoBHA MEXAY UHTep-
Banamn PP o u nocne dyHKUMOHaNbHbIX Npob AByx Tvnos
(puc. 1): mexxgy PP o n nocne KCNM — 0,43, po u nocne
MM — 0,67 (npm p <0,05).

Koppensumn mexpy cermentamu TP o u B oTBeT
Ha QYHKLMOHaNbHbIE NPOBbI HECKONBKO OT/IMYAKTCA OT UH-
Tepeanos PP (puc. 2): mexxay TP oo u nocne KCNM — 0,33,
no u nocne MM — 0,52 (npu p <0,05).

Ocobblit MHTEpPeC MpencTaBNAKT pesynbTaTbl OTHOCK-
TeNbHbIX (%) U3MeHeHW 0BOMX MOKasaTenei aneKTpuye-
CKMX CBOWCTB MMOKappaa B pe3ynbtate aelictaua KCIM u MMM
(puc. 3).

Mop BnmaHuem KCI uutepsan PP Bo3pactaet Ha 25%,
a pamtensHocTb cerMenta TP — Ha 85%. Mog pefictBueM
MM pnutensHocTb uHTepBana PP yMeHbluaetca Ha 15%,
B TO BpeMS KaK JJINTeNbHOCTb cerMeHTa TP — Ha 38%.

OBCYXOEHWUE

B xope nmpoBengéHHoi paboTbl BbiM U3yyeHbl peakuuy
CEepAEYHO-COCYAMCTON cucTeMbl moapocTkoB 15-16 ner,
He MMEKLLMX CreLmnanbHoi r3nyecKon NoAroToBKM, Ha ABa
LWanAWmMX B1UAA GU3NYECKON Harpy3KK B ycnoBusx MpuapkTu-
yeckoro pernoHa Poccuitckon @epepauyu. MoapocTku nony-
yanu GusnyecKoe BOCTIMTaHME COrNacHo y4ebHoi nporpamme
0bLeobpasoBatenbHOro yupexaenus. MonyyeHHble faHHbIe
CBUIETENbCTBYIOT O CYLIECTBEHHOM 3aBUCMMOCTW B3auMO-
LEeWCTBUIA MEXAY INEeKTPUYECKMMU NOKa3aTeNnsM1 MUoOKapAa
LaXe Npu 3NeMEHTapHbIX BO3AENCTBUAX HAa OpraHnu3M Yeno-
BeKa. [lo cywecty, cooTHoweHus mexay 3KI-aneMeHTamu
PP v TP 0THOCAT K TaKMM NOHATUAM, KaK QYHKLMOHaNbHbIE
Koppensuuu, Kotopble akageMuk W.W. LLManeraysen bonee
nonyeeKa Hasaj OTMETW/ B KauecTBe OAHOMO M3 YCIOBMUIA
nofaepaHus oprahusma [13]. B Hawe BpeMs QyHKUMO-
HaslbHble KOppensuuu, OTHocsALMecs K paboTe MWoKapAa,
paccMaTpuBaloTCs B psAe OTEYECTBEHHbIX U 3apybexHbiX
pabor [14, 15]. CermeHT TP copepuT UHPOPMALMIO 0 AnU-
TENBHOCTU (a3bl OTHOCUTENIbHON pedpaKTEPHOCTU U O CO-
cToAHUM Bo3byaumocTn B MmoumTax [16, 17]. OgHoBpeMeHHO
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Tabnuua 1. AHTponNoMeTpUYECKME NOKa3aTeNn NoapPOCTKOB
Table 1. Anthropometric characteristics of adolescents

MauueHTbl [lnuHa Tena, cM Macca Tena, kr
Patients Height (cm) Weight (kg)
1 175 73
2 174 59
3 170 72
4 178 68
5 173 50
6 162 47
7 169 59
8 166 68
9 164 51
10 161 57
11 167 66
12 163 59
13 154 43
14 160 b4
15 166 49
16 154 54
17 169 69
18 157 47
19 162 50
20 172 55
21 166 54
22 174 59
M 166 57
SD 7 9
Min 154 43
Max 178 73
Cuér/check 22 22

LJUTENbHOCTb cerMeHTa TP cooTBETCTBYET Nepuofy AuacTo-
MNbl, KOTAa peanuayetcs cBOHOAHbIA MOTOK KPOBMW Yepes Mu-
TpanbHbI KNanaH. M3sectHo, uto U3 Beex aneMeHToB JKI
Hanbonee ApKO Ha Nbble Harpy3ku pearupyet cerMeHt TP
[4, 5], cHMKasACb B OTBET HA MpefeNibHble HArpy3ku [0 Hy-
neBbIX OTMETOK.

To obcTosaTenscTBo, yto KCI1 yBenuumBaeT LIMTENbHOCTL
PP u TP, ykasbiBaeT, no-BUAMMOMY, Ha MPEUMYLLECTBEH-
Hoe BIMSHWE mapacuMnatuyeckux KomnoHeHToB BHC, a mx
yMeHbLLeHne noa aencteueM [IM — o npeobnagaHum gen-
CTBUS CUMNaTHieckux daxTopoB. HepBHas cucTeMa sBnseT-
CS O[JHOM W3 KJIKOYEBLIX CUCTEM B OpraHU3Me, OTBEYatOLLLel
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Ta6nuua 2. [amtenbHocTb MHTepBanoB PP 1 cerMenToB TP (c) B KoHTposie U nocse GYHKUMOHaNbHbIX Npod
Table 2. Duration of RR intervals and TR segments (s) in control and after functional tests

NauueHTbl Mon PP/RR TP/TR
Patients | Gender K/IC | KCT/CSP | K/C NM/PM K/IC | KCT/CSP |  K/C MM/PM

1 M /m 072 075 0,58 0,49 0,27 0,28 0,12 0,06
2 M /m 0,70 075 0,61 0,52 0,25 0,26 0,15 0,10
3 M /m 0,61 0,62 0,57 0,42 0,15 0,16 0,13 0,05
4 M /m 0,70 0,80 0,57 0,55 0,24 0,34 0,12 0,12
5 M /m 0,56 0,80 0,52 0,49 0,16 0,30 0,12 0,10
6 M /m 0,52 0,81 0,50 0,50 0,11 0,33 0,08 0,04
7 W/ f 0,54 0,64 0,58 0,44 0,12 0,20 0,17 0,06
8 W/ f 0,59 0,80 0,51 0,42 0,18 0,32 0,07 0,04
9 M /m 0,62 076 0,55 0,42 0,12 0,36 0,10 0,06
10 W/ f 0,43 0,52 0,40 0,39 0,05 0,11 0,04 0,04
1 W/ f 0,69 072 0,62 051 0,19 0,24 0,15 0,06
12 W/ f 0,51 0,68 0,51 0,43 0,15 0,29 0,13 0,06
13 W/ f 0,56 0,74 0,55 0,44 0,12 0,26 0,10 0,04
14 W/ f 071 0,67 0,52 0,46 0,23 0,23 0,07 0,07
15 W/ f 074 0,74 0,58 0,52 0,30 0,27 0,13 0,12
1 W/ f 054 0,80 0,54 0,42 0,10 0,31 0,10 0,06
17 W/ f 0,60 073 0,59 0,46 0,15 0,23 0,13 0,10
18 W/ f 0,61 078 0,49 0,42 0,18 0,36 0,07 0,04
19 W/ f 0,49 0,52 0,47 0,39 0,07 0,12 0,08 0,04
20 M /m 0,64 0,81 0,60 0,50 0,22 0,40 0,16 0,06
21 W/ f 0,57 0,95 0,59 051 0,14 0,39 0,15 0,10
22 W/ f 0,50 0,80 0,50 0,42 0,09 0,30 0,08 0,04
M 0,60 072 054 0,46 0,17 0,26 0,11 0,07
SD 0,09 0,10 0,05 0,05 0,07 0,08 0,03 0,03
Min 0,43 0,52 0,40 0,39 0,05 0,11 0,04 0,04
Max 074 0,95 0,62 0,55 0,30 0,40 0,17 0,12
Cuét/ check 22 22 22 22 22 22 22 22

lpumeyanue. K — kontponb; KCM — knnHocTatuyeckas npoba; MM — npoba MapTuHe.

Note. C — control; CSP — clinostatic test; PM — Martinet test.

3a ynpaB/eHWe W KOHTPONb Pas3fyHbIX QYHKLMIA OpraHus-
Ma. MccnenoBaHUs MOKasbIBaKT, YTO B 3UMHUE MeCSLbI
CMMMaTUYeCcKas aKTMBHOCTb PE3KO BO3PACTaeT, YT0 MOXET
ObITb CBA3aHO C MOBLILIEHHOW MOTPEBHOCTLIO OpraHu3Ma
B NOAAEPXaHWM Tenna u aHeprun. BecHoit n netom napa-
CMMMaTMYeCKas aKTUBHOCTb CTaHOBMUTCA Oonee BbIpaXeH-
HOM, YTO MOXKET BbiTb CBA3aHO C M3MEHEHUAMU B 0OMeHe
BELLECTB W CE30HHOM afanTaumen opraHusmMa. Pap uccnepo-
BaHWM YKa3blBaeT Ha CBA3b MEX[Y CUMMATUYECKOW aKTUB-
HOCTbH W NOTOAHBIMM YcnoBuAMW. HanpuMep, NOBbILLEHHY

DOI: https://doi.org/10.17816/humeco626830

aKTMBHOCTb CMMMATUYECKON HEPBHOM CUCTEMbI MOXHO Ha-
bnioaaTb BO BPeMsl XOJIOAHbIX M BETPeHbIX AHEN, ¢ Apyron
CTOPOHbI, NapacuMnaTMyeckas aKTUBHOCTb MOXET ObiTb
Bonee BblpaXKeHHON B TEM/ble W CONHEYHbIE [HW, KOTOpbIE
obycnoBnuBaloT bosiee CNoKoWHOe M pacciabneHHoe cocTo-
fHMe opraHusMa. B 3aBMCMMOCTM OT BpeMeHM rofa Moxet
Pa3NM4aTLCA M BOCMIPUMMHMBOCTb K DU3NYECKON aKTUBHOCTU:
3MMON CMMMaTUYeCKas aKTMBHOCTb MOXXET CTUMYNMPOBaTb
afjanTauyMIio OpraHu3Ma K X0N0AY W YBeNMYMBaTb 3HEpreTn-
Yeckue 3aTpaTbl NPU GU3NYECKON AKTUBHOCTH, B TO BpeMS
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Puc. 1. Koppensaumu Mexxay untepBanamm PP npu knnHocTaTuyeckoi npobe (a) u npobe MaptuHe (b): no ropusoHTanm — AMUTENIbHOCTb
MHTEPBANOB (C) B KOHTPOJIE, MO BEPTUKANM — LJIMTENILHOCTb MHTEPBaOB (C) nocne GYHKUMOHANBbHOW Npobbl.

Fig. 1. Correlation between RR intervals during the clinostatic test (a) and the Martinet test (b): horizontal axis — duration of the intervals
(sec) in the control, vertical axis — duration of the intervals (sec) after the functional test.
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Puc. 2. Koppensuun Mexay cerMentamn TP npu KiMHocTatyeckoi npobe (a) u npobe MapTute (b): no ropusoHTanM — ANMTENBHOCTL
WHTEpBasIoB (C) B KOHTpOJIe, N0 BEPTUKaNM — [JIMTENbHOCTb MHTEPBaNoB (c) nocne dyHKLUMOHaNLHON NpodbI.

Fig. 2. Correlation between TR segments during the clinostatic test (a) and the Martinet test (b): horizontal axis — duration of the intervals
(sec) in the control, vertical axis — duration of the intervals (sec) after the functional test.

KaK JIeTOM NapacuMnaThyecKas aKTMBHOCTb MOXET Cro- %
cobcTBoBaTh Ooniee 3QPEKTMBHOMY BOCCTAHOBIIEHUIO MOCIIE 100 -
GuM3n4ecKo Harpysku bnarogaps perynsiumm cepaeyHo-co- 8
CYZMCTON CUCTEMBI. 80 1
Cnenyet yuuTbiBaTb, YTO BbIMOSIHEHHas paboTa npoBo- 60 |
Aunacb B 3MMHee BpeMS, AJIf KOTOPOro XapaKTepHo npe-
obnapaHue cumnatuyeckux coctaenswowmx BHC [2, 18-21], 40 - 25
MO3TOMY BOJIOHTEPbI MOAYYMIU ABOWHYK0 HArpy3Ky ¢ cMMna- 20 | oppP
TUYECKUMM BAMAHMAMM — 31Ma W 1M, KoTopas yKopaunsaeT oTP
pnutenbHocTb 3nemeHToB KI: uHTepBanos PP u cermenTa KIC ¢
TP. NMapacuMnaTnyeckue e BIUSHUS NpefcTaBNeHbl TONbKO
KCI1. MosTtomy uenecoobpasHo npoBeaeHne nogobHbIX pabot -20 1 15
C Y4ETOM BpeMeHM rofa. 3aBUCMMOCTb CUMNATUYECKOM U Na- 40 -
pacUMNaTUYECKO aKTUBHOCTM OT BPEMEHM rof1a U CE30HHbIX -38
U3MEHEHWIA SBNAETCA MHTEPECHOW TEMOW ANS UCCNEA0BaHMS. -60 - KCI| CST M| PT

lMoHMMaHKWe 3Tx B3aUMOCBA3eN MOKET NOMoYb B bonee rny-
DoKoM aHanuse dJVI3VIOJ'IOFVI‘-IeCKVIX U3MEHEHUI B opraHusme
U cnocobCcTBOBaTb paspa60TKe MHOMBNAYANU3NPOBAHHbIX
noagxonoe B MeauuuHe U cnopre. [anbHenwee uccnepo-

Puc. 3. /3MeHeHus (B %) no cpaBHeHmio ¢ KoHTponeM (K) uHtepBa-
noB PP n cermenToB TP B 0TBET Ha KiMHocTaTUyecKyto npoby (KCI)
u npoby Mapture (1IM).

Fig. 3. Changes (in %) of PP intervals and TP segments compared

BaHWe 3TOM 06nacT MoXeT NpuBecCTn K paspaﬁoTKe HOBbIX
TepaneBTU4eCKUX METOO0B U CTpaTerMVI ONnAa perynMpoBaHua
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to the control (C) in response to the clinostatic test (CST) and the
Martinet test (PT).
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1 noanepxaHua banaHca Mexny cMMnatMyeckuMm U napa-
CMMNATUYHECKUM BJIUAHNEM Ha OPraHU3M C Lenblo obecneyve-
HUA ero onTUMaJibHOro dJYHKLI,VIOHVIPOBaHVIFI.

3AKJIK4YEHUE

B 3uMHuMit nepuoa ropa y noapoctkoB 15-16 net, xute-
nen [puapkTuyeckoro pernoHa, B otBeT Ha pevicteue KCI
panutensHocTb PP 1 TP yBennumsaetcs Ha 25 n 85% cootgert-
ctBeHHo. Mocne MM anuTenbHOCTb MoKasaTenen YMeHbLUa-
€TCA COOTBETCTBEHHO Ha 15 1 38%. MoXHO NpeanonoXuTb,
UTO YCTaHOB/EHHbIE U3MEHEHUS LIUTENIbHOCTU UHTepBana PP
1 cerMenTa TP sBNAOTCA NposIBNEHWEM NapacMMMaTUYECKUX
B/IMSHUI Ha 3NEKTPUYECKME CBOMCTBA MUOKapAa Npu Aeil-
cteum KCI m cumnatnueckux npu gencteum [IM. B pamkax
3Konoruyeckon Gusnonorum npeacTaBnseTcA Lenecoo-
BpasHbIM npoBefeHue NoA0OHbLIX paboT B Apyrue Ce30Hbl,
ocobeHHO B NepexoAHble: 0T X0N0AHOM0 Nepuoda K TENoMy
(BeCHoM) 1 OT TENNOrO K X0/I0AHOMY (OCEHBI0).
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Bknap aBtopoB. J1.W. Mpxak — HanucaHue Bcex pa3fenos CTa-
TbW, YTBEPXAEHME OKOHYaTeNbHOr0 BapuaHTa; H.I. Pycckmx — no-
NyYeHue, aHanu3 ¥ WHTepMpeTaLms LaHHbIX, HanuMcaHWe NepBoro
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Maternal correlates of spontaneous preterm birth
in Kazakhstan: a matched case-control study
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! Al-Farabi Kazakh National University, Almaty, Kazakhstan;

2 West Kazakhstan Marat Ospanov State Medical University, Aktobe, Kazakhstan;
3 Northern State Medical University, Arkhangelsk, Russia;

“ Northern (Arctic) Federal University, Arkhangelsk, Russia;

5 Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan

ABSTRACT

BACKGROUND: Preterm birth (PTB) continues to be a persistent health issue that significantly impacts neonatal morbidity and
mortality worldwide. In Kazakhstan, the prevalence of PTB is 7% making a substantial contribution to adverse health outcomes
among infants. However, there is a lack of comprehensive research on the factors contributing to PTB in Kazakhstan.

AIM: To study maternal factors associated with spontaneous PTB among Kazakh women.

MATERIAL AND METHODS: A case control study was conducted in three major reproductive hospitals in Atyrau, Aktobe and
Kyzylorda from October 2022 to January 2023. The sample consisted of 90 cases with singleton live spontaneous PTB and
180 controls with spontaneous full-term delivery. Bivariate associations between categorical variables were assessed by chi-
squared tests. Independent variables with p <0.1 in the bivariate analysis were entered into a conditional logistic regression
model. 0dds ratios (OR) with 95% confidence intervals (Cl) were calculated.

RESULTS: Maternal education, periodontitis, body mass index and a history of PTB in previous pregnancies were associated
with PTB in bivariate analysis. In multivariable models, only prior PTB (OR=38.10; 95% Cl: 8.34—142.00) and periodontal disease
(OR=2.09; 95% CI: 1.15-3.80) were associated with an increased risk of extremely and very preterm births while higher
education (OR=0.44; 95% Cl: 0.19-0.98) and a history of PTB (OR=27.20; 95% Cl: 5.38—137.00) were associated with moderate
to late PTB.

CONCLUSION: Our results are in line with the international evidence on prior PTB being the most important determinant of
PTB in the index pregnancy. Moreover, our findings on the associations with periodontal disease underline the importance of a
targeted, individualized and interdisciplinary antenatal care to the reduction in the prevalence of PTB.

Keywords: preterm birth; risk factors; pregnancy; periodontal disease; Kazakhstan.
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dakTopbl PUCKA CMOHTAHHBIX NPeXXAeBPEeMeHHbIX
popoB B KasaxctaHe: uccnepoBaHme cinyvyau-KOHTPONb
MeTOAO0M Nop06paHHbIX Nap
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AHHOTALMSA

06ocHoBaHue. [lpexespeMerHble poabl (1P) ocTatoTcs akTyanbHol NpobieMoit 3ApaBooXpaHeHHs, OKa3blBatoLLeH 3HauM-
TeNbHOE BAMSIHME Ha HeoHaTanbHylo 3aboneBaeMoCTb M CMepTHOCTb Bo BceM Mupe. B Kasaxctane pacnpoctpaHénHoctb NP
cocTaBnsieT 7%, YTo BHOCUT CYLLECTBEHHbIN BKIag B HebiaronpusTHble UCXO4bl B MNAfEHUYECKOM nepuoe. TeM He MeHee
B KasaxcTaHe oTCyTCTBYIOT KOMMJIEKCHBIE Uccnefo0BaHus haKkTopoB pucka [P .

Llesib. M3yuntb dakTopbl pucka CnoHTaHHbIX [Py Ka3axcKMX eHLLMH.

Marepuan u Metoapl. ViccnefoBaHue MeTOOM Ciy4yali-KOHTPOSb NPOBOAMM B TPEX KPYMHBIX YUPEKAEHUAX POAOBCMO-
MOXeHust B ropofioB ATbipay, AkTobe n Kbisbinopaa ¢ oktabpsa 2022 no sxeapb 2023 r. Beibopka coctosna u3 90 xeHLWuH
co cnoHTaHHbIMK P 1 180 — co cpounbiMK pofamu. B uccnepoBaHve BKIOYaNM TONMBKO OJHOMOAHbIE HepeMeHHOCTH.
BuBapmaHTHbIe cBA3W MeX Ay KaTeropuanbHbIMW NEPEMEHHBIMU OLEHUBAW C MOMOLLbH KpUTepus XM-KBagpar [upcoHa. He-
3aBMCMMbIE NEPEMEHHbIE, CBA3AHHbIE C MCXOAOM Ha YpoBHe 3HauuMocTu MeHee 0,1 B buBapuaHTHOM aHanu3e bbin BBELEHDI
B YCNOBHYH NOTUCTUYECKYH) PErpeccuoHHyio Moaenb. Cuny cBa3u onpesensnm ¢ noMoLLbio oTHowweHus wawcos (OLW) ¢ 95%
LOBEpUTENbHBIMK MHTEpBanamm ().

Pesynbrarbl. 06pa3oBaHMe MaTepu, NApOLOHTMT, MHAEKC Macchl Tena u Hammume (1P B aHaMHe3e 6binv 3HAUMMO CBA3aHbI
¢ NP npu npoBeAeHWM BUBApMAHTHOMO aHanu3a. B MHoromepHbIX Mogensx Tonbko [P B aHamHese (0LLI=38,10; 95% [W:
8,34-142,00) n 3abonesanus napopoHTa (0LL=2,09; 95% [ON: 1,15-3,80) 6binmn cBAi3aHbl ¢ NoBbILLEHHBIM pUckoM [P B cpok
10 32 Hepenb. bonee Boicokui ypoBeHb 0bpasoBanmsa (OLL=0,44; 95% ON: 0,19-0,98) n Hanuume MNP B aHamHe3se (0P=27,20;
95% [IN: 5,38-137,00) 6binm cBA3aHb! ¢ [P B cpok oT 32 ao 36 Hepenb.

3aknioueHue. Pe3ynbTaThl UCCNE[0BaHUS He MPOTUBOPEYAT MEXAYHAPOAHBIM AaHHLIM 0 TOM, 4To P B aHaMHe3e ABNAKTCA
Hanbornee cunbHBIM NporHocTMyeckuM daktopoM ana MMP. KpoMe Toro, nonyyeHHble faHHbIE 0 CUNBHOM CBA3M C 3aboneBa-
HWUAMK NapOJOHTa MOAYEPKMUBAIOT BaXKHOCTb LiefleHanpaBAeHHON, HAMBULYaNM3MPOBaHHOW U MEXANCLMMIMHAPHOK A0po-
A0BOI NMOMOLUM [IA CHUKEHWS pacnpocTpaHeHHocTy [P.

KnioueBble cioBa: npexeBpeMeHHbIe poabl; GaKkTopbl pUCKa; bepeMeHHOCTb; 3aboneBaHna napofoHTa; KasaxcraH.
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INTRODUCTION

Preterm birth (PTB) is a complex syndrome with significant
long-term health implications. It refers to the delivery of a live
baby before 37 completed weeks of gestation [1]. Clinically,
approximately half of all PTB are idiopathic, characterized by
spontaneous onset of labor. The other half can be attributed
to preterm premature rupture of membranes (PPROM) or
medically indicated reasons [2]. Globally, more than one in
ten babies is born preterm, and these PTB account for about
75% of perinatal deaths [3]. PTB affects both developed and
developing countries regardless of social vulnerability [3, 4].

PTB presents numerous challenges for both maternal and
fetal outcomes. Preterm babies are more susceptible to a
range of health problems, including mental retardation, vision
impairment, and cerebral palsy, when compared to full-term
babies [5]. Furthermore, prematurity has been linked to the
development of cardiovascular disease, diabetes, and cancer
in adulthood [6]. Additionally, a history of PTB increases the
risk of subsequent preterm deliveries for mothers [7].

As other pregnancy outcomes, the probability of PTB is
influenced by both the external environment and maternal
factors. Interestingly, the risk factors for PTB vary among
different countries and even within neighborhoods of the same
country [8, 91. Some commonly reported maternal risk factors
for PTB include socio-economic characteristics, a history of
PTB [7, 101, smoking during pregnancy [11], a short cervical
length [12], periodontal diseases [13], multiple pregnancies
[14], maternal overweight, chronic somatic diseases, and
pregnancy complications [15-17]. Furthermore, genetic
factors have been identified that predispose individuals to
preterm labor [18]. Inadequate prenatal care services may
also contribute to the disparities in PTB rates [19].

In Kazakhstan, pregnant women are entitled to receive
free antenatal care through the public health system,
regardless of their socioeconomic status or geographic
location. This service model has successfully achieved a
remarkable 99.2% coverage of antenatal care [20]. Gaining a
comprehensive understanding of the factors influencing the
current population is essential for implementing effective
preventive strategies, particularly in the case of PTB. The
prevalence of PTB in Kazakhstan is around 7% with an
increasing trend over the recent decades. Given that PTB
are responsible for a substantial proportion of infant deaths,
identification of their determinants or associated factors
may have an important contribution to reduction of infant
mortality.

The aim of this study was to identify predictors of
spontaneous PTB among Kazakh women.

MATERIAL AND METHODS

This hospital-based case-control study was conducted
on a sample of 270 Kazakh women, including 90 cases of
singleton live spontaneous PTB and 180 controls. Minimal
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required sample size was calculated at the planning phase
of the study. The abovementioned sample size ensures a
statistical power of 87% for the level of alpha error of 5%
for two-tailed tests for the odds ratios of 2.0 or above. All
data were collected in the Atyrau and Aktobe regions in
Western Kazakhstan, and in Kyzylorda region in Southern
Kazakhstan. Data collection took place from October 2022 to
January 2023 in reproductive and perinatal centers. During
this period, 90 women who delivered before 37 gestational
weeks were considered for this study. Exclusion criteria
were twin- or triplet pregnancies, pre-eclampsia, pregnancy-
induced hypertension, gestational diabetes, induced labor,
and Caesarean section, were excluded from the study.
Women with term babies weighing over 2500 g without any
pregnancy complications comprised a control group. Controls
were selected in a 2:1 ratio and matched to cases according
to infant sex and delivery date. More than 99% of pregnant
women in Kazakhstan receive their maternal care from these
local health centers, therefore the risk of selection bias was
considered as low [18]. All of the health care centers provided
free maternal and child care for their target groups under the
same conditions.

Potential participants were provided with an information
sheet that explained the aims and procedures of the study,
their responsibilities, possible risks and side effects, potential
benefits, alternatives to participation, the confidentiality of
data, and the voluntary nature of participation. Those who
were willing to participate provided signed consent to take
part in the study. They were then given a questionnaire,
which took approximately 5 minutes to complete. The
questionnaire was pre-tested for clarity prior to the study
initiation. A trained researcher who was fluent in both Kazakh
and Russian conducted a pilot survey among 30 pregnant
visitors at the Aktobe reproductive and perinatal center.

A structured self-administered questionnaire with cross-
verify the responses from medical report was used to explore
the risk factors related to spontaneous PTB, including the
mother's age, educational level, marital status, employment,
income, current smoking status, exposure to secondhand
smoke, alcohol intake habits, number of pregnancies, pre-
gestational weight and height, complications during pregnancy,
previous obstetric history, gestational week at labor, and type
of delivery. Data on maternal weight, placental weight, weight
and length of the baby as well as infant sex were obtained
from the medical documentation. A normal pre-pregnancy
weight was defined as having a BMI of 18.0-24.99 kg/m?’.
Pre-pregnancy overweight was defined as having a BMI
between 25.0 and 29.99 kg/m?, while pre-pregnancy obesity
was defined as having a BMI >30.0 kg/m? [22].

The periodontal health condition was assessed shortly
after filling out the questionnaire by a dentist who measured
bleeding on probing, probing depth, and clinical attachment
loss. This assessment was conducted at six different sites
using a periodontal probe and dental mirror. Periodontitis
was diagnosed in cases of the presence of pocket depth
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=4 mm on one or more sites of more than four teeth, as well
as the presence of clinical attachment loss of 3 mm or above
[21]. Births that occurred prior to the 28" week of gestation
were classified as extremely preterm births (EPTB) while
births between the 28" and the 32" weeks were termed as
very preterm births (VPTB). The final groups of PTB after the
completed 32" week were classified as moderate to late
preterm births (MLPTB).

Independent associations between PTB and potential
predictors were studied using a multivariable conditional
logistic regression model. Crude and adjusted odds ratios
(OR) were calculated with 95% confidence intervals (Cl).
Multivariable analysis was performed only on variables
associated with the outcome in crude analysis at the level of
significance below 0.1. The analyses were repeated separately
for MLPTB and EPTB+VPTB. All analyses were performed
using Stata software, version 18.0 (Stata Corp., TX).

The study was approved by the al-Farabi Kazakh National
University Ethical Committee (Protocol IRB-A308). Written
consent was obtained from all the participants. Permissions
for the use of medical records were obtained from the
concerned hospital authorities. Surveys were administered
by the medical personnel. The authors analyzed the dataset
with no personal information, and they did not have access
to personal data.

RESULTS

Among the 90 singleton PTB included in the study,
17 were extremely preterm, 37 were very preterm and
36 were moderate to late preterm. The mean age of the
pregnant women was 28.7 (SD=6.1) years with no difference
between cases and controls (p=0,921). The mean BMI of the
participants was 24.0 (SD=4.2) kg/m?. No differences between
cases and controls were observed when age (p=0.921) and
pre-gestational BMI (p=0.094) were treated as continuous
variables. Only 7% of the women had duration of education
below 12 years. At the same time, 36% of women were out
of work. All the women were ethnic Kazakhs. None reported
smoking and consuming alcohol. However, 20% of the
participating women were reported being exposed to smoking
because of having a smoking family member. Statistically
significant differences between cases and controls were
observed by mothers' education, BMI, periodontal diseases,
and history of PTB in previous pregnancies in the bivariate
analysis (Table 1).

In multivariable analysis, women with a history of
previous PTB were more likely to have PTB compared to
women with no PTB. Moreover, women who had periodontitis
during pregnancy had twice as high odds of PTB compared
to women with who did not). Restriction of the analysis to
EPTB and VPTB yielded similar findings. At the same time,
MLPTB were associated with a history of PTB and maternal
education while associations with periodontitis reduced to
non-significant level (Table 2).
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Table 1. Distribution of socio-demographic, anthropometric char-
acteristics, periodontitis, and a history of preterm birth across
cases and controls in four cities in Kazakhstan

Variables Controls Cases p
(n=180) (n=90)
Age, years
<25 50(27.8)  31(34.4)  0.566
25-29 58(32.2) 25(27.8)
30-34 38(21.1)  15(16.7)
35+ 34(18.9)  19(21.1)
Education
Secondary 70 (38.9) 48 (53.3) 0.024
Higher 110 (61.1) 42 (46.7)
Employment
Out of work 63(35.00 36 (40.0)  0.422
Employed 117 (65.0) 54 (60.0)
Income
<2 minimum wages 30(16.7) 20(22.2) 0.533
2-5 minimum wages 101 (56.1) 48 (53.3)
>6 minimum wages 49 (27.2) 22 (24.4)
Gravidity
1 45(25.00)  24(26.7)  0.251
2-4 101 (56.1) 42 (46.7)
=5 34(18.9)  24(26.7)
Pre-pregnancy weight
Obese/overweight 53(29.4)  38(42.2)  0.040
Normal weight 127 (70.6) 52 (57.8)
Periodontitis
Yes 45(25.00 39(43.3)  0.002
No 135(75.00 51 (56.7)
History of preterm birth
Yes 2(1.1) 26 (28.9)  <0.001
No 178 (98.9) 64 (71.1)
DISCUSSION

Our study is among the first multicenter studies in
Kazakhstan exploring factors associated spontaneous
PTB in Kazakhstan. Our findings are in line with the
international evidence regarding a history of PTB being the
most important predictor of PTB in the index pregnancy.
Moreover, our findings corroborate the evidence on the
associations between periodontitis and PTB. Interestingly,
education was a predictor of MLPTB, but not VPTB
and EPTB.
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Table 2. Associations between preterm birth and socio-demographic, anthropometric characteristics, periodontitis, and a history of preterm

birth in four cities in Kazakhstan
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Parameters All preterm births Very- and extremely preterm births | Moderate to late preterm births
Variables Adjusted | g5gpc1 | p  |Adusted | ggy gy p o |Musted| g5 | p

Education

Secondary 1.00 Reference  0.201 1.00 Reference 0.697 1.00 Reference  0.047

Higher 0.69  0.39-1.22 0.87 - 0.44  0.19-0.98
Pre-pregnancy weight

Obese / overweight 156  0.86-2.82 0.123 1.32 0.63-2.73 0.462 1.90 0.84-4.29  0.122

Normal weight 1.00 Reference 1.00 Reference 1.00 Reference
Periodontitis

Yes 2.09 1.15-3.80  0.016 2.08 1.01-4.29 0.048 1.89 0.83-4.31 0131

No 1.00 Reference 1.00 Reference 1.00 Reference
History of preterm birth

Yes 325 7.43-142  <0.001 38.1 8.34-174 <0.001 2.2 5.38-137  <0.001

No 1.00 Reference 1.00 Reference 1.00 Reference

Prediction of PTB remains a challenge for practicing
obstetricians due to its multifactorial etiology. PTB may result
from a constellation of environmental, psychological, social,
and genetic risk factors [2, 11]. The conflicting results of the
different studies point to the complexity of the association
between possible risk factors and spontaneous PTB [8, 11,
14, 15]. Ethnicity and behavioral habits such as smoking and
alcohol consumption are part of highlighted factors in other
studies [11, 23, 24]. However, only ethnic Kazakh women
took part in this study and none of them reported smoking
or drinking alcohol. The mean age of the participants in our
study was similar to what has been reported from other
countries [11, 23].

In literature, the most studied socio-economic factors
include age, education, household income and employment
status of the mother [8—11]. However, the results remain
controversial. The contribution of inequalities in maternal
educational level to the outcome of PTB found in our study is
generally in line with other studies, which highlighted educa-
tional level is more clearly related to inequalities in PTB than
occupation and household income [25]. Moreover, it appeared
that education was more important predictor of MLPTB than
for VPTB and EPTB. Contrary to the results of large Canadian
and Danish studies who reported an advanced or younger
maternal age is one of the risk contributors, we failed to
observe associations between PTV and maternal age [26, 27].

Unlike other studies [14, 28], the number of pregnancies
prior to the index pregnancy was not associated with PTB that
might be a result of a small sample size that cannot detect
small effects.

Greater odds for PTB were observed among women who
were overweight or obese before pregnancy and women

DBOI: https://doi.org/10.17816/humecoé29001

with periodontitis which is in line with results of the studies
conducted in other countries [13, 15, 16]. Physiological
changes during pregnancy may influence the onset and
development of gingivitis and can also worsen the clinical
course of already existing periodontitis [29-31]. Periodontal
diseases affecting oral health during pregnancy are highly
prevalent, and have consequences not only for physical well-
being, but also impair quality of life [32, 33]. Our results
highlight the importance of the effect of BMI and periodontal
diseases on spontaneous PTB and may assist in risk
assessment and counseling during even before pregnancy.

Our findings of association between prior and subsequent
PTB is consistent with most of the similar studies which
support that history of preterm first birth was a major risk
factor for subsequent PTB [7, 34—39]. In a prior study with risk
estimates reported more than one in six women with preterm
history had a preterm second birth [7]. Genetics, susceptible
to inflammation and placental disorders including placental
insufficiency may be pronounced for the common pathways
of the recurrence of the adverse pregnancy outcome [7, 40].
Our study, consistent with the similar studies confirms the
importance of a targeted, individualized, and interdisciplinary
antenatal care while the nature of the PTB is multifactorial
[7, 211.

The current study was one of the few epidemiological
studies on pregnant women in Kazakhstan and provides
a snapshot of factors associated with PTB among Kazakh
women [41]. The sample size was sufficient to detect the odds
of 2.0 or greater limiting the possibility to study the factors
that have not so strong effects on the outcome. Moreover,
the use of three settings for data collection and participation
of only ethnic Kazakh women limits the generalizability
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of the findings to the national level. However, it covers a
representative sample in Atyrau, Aktobe and Kyzylorda which
are the areas predominantly populated by ethnic Kazakhs.
Additionally, the regional reproductive and prenatal hospitals
in our study cover more than 90% of PTB in the regions
reducing the probability of selection bias. Nevertheless,
this study demonstrates that studies in the field of perinatal
epidemiology are feasible in Kazakhstan outside large cities
and that the main findings are in line with the international
evidence. Large cohort studies or nation-wide studies
using medical information systems are required for better
understanding of the factors involved in the etiology of PTB
in Kazakhstan.

CONCLUSIONS

The findings suggest that a history of PTB and
periodontal disease are important predictors of spontaneous
PTB, particularly EPTB and VPTB. Maternal education was
found significant predictor for MLPTB only. More research
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AHHOTALMA

O6ocHoBaHue. B obwiecTBe cywiecTByeT noTpebHOCTb B MOHMMaHWM MYTeW LOCTUMEHUS W MOBbILLIEHUS Brarononyums.
[ins 3Toro HeobxoaMMo paccMoTpeTb NpeACTaBeHUs 0 61aronoyymn B pasnuyHbIX coLpanbHbIX rpynnax. CryneHtsl 1-2-ro
KYPCOB BbICLUMX Yy4ebHbIX 3aBeAeHWUN ABNAKOTCA COLMANbHBIM KAnUTanoM CTpaHbl. BayHo noHMMaTh, YTo Ang HUX ABNSeTcA
cofiepaHueM barononyums, NOCKONbKY 3T0 MOXET onpefensTb UX AanbHelllee coLnanbHoe noBegeHue.

Llenb. BeisBnenue cofiepxaHus npeAcTaBneHuin CTyLeHToB o bnarononyymm.

Matepuan u MeToabl. B vccnenoBaHuy NpuHUManu ydactue 258 ctyneHToB 1-2-ro KypcoB yHMBepcuTeToB. MeTop uccne-
L0BaHUA — METOAMKA CBOOOAHbLIX accoumMaumii B MoamduKaumm: CTyaeHTaM npeanarany fatb no TpyU accoumaumm B BUAE
rNarosioB, npunaraTenbHbIX, CyLIECTBUTENbHBIX (AeBATb accoumauuit). 06paboTKa AaHHbIX: YACTOTHbIA aHaNM3, PacyeT paH-
roB.

Pesynbtartbl. B pe3ynbrate cbopa AaHHbIX Y CTYAEHTOB BbiSiBNEHO 2322 accoumaLyy, CTPYKTYpUPOBaHUE KOTOPbIX MO3BOSU-
1o nonyuuTb 51 accoumaTvBHYIO Fpynny, KOTOpbIE BNOCAEACTBAM Bbiin 06 beauHeHbl B 16 ceMaHTUYECKUX rpynn U NpouUHTep-
NpeTUpoBaHbI cofiepaTenibHo. CMbICII0BOE NMPOCTPAHCTBO KOHLENTa «bnarononyyune» CTPYKTYpUPOBAHO M0 IMOLMOHATbHOMY
1 MOTWBALMOHHO-NOTPeBHOCTHOMY Mpu3HaKaM. B aMouMoHanbHOM KOMMoHeHTe 6narononyyns npeacTaBieHbl NONOKUTESb-
Hble 3MOLMM Pa3HOM CTENEHN UHTEHCMBHOCTH, B MOTUBALMOHHO-NOTPEOHOCTHOM KOMMOHEHTE — MPEUMYLLECTBEHHO NOTPe6-
HOCTK, CBA3aHHble C yA0BeTBOpeHNeM ¢u3ndeckoro Komdopra, besonacHocTh, 6a3oBoro 1 MatepuanbHOro obecneyeHus
YU3HEeJeATeNbHOCTH.

3akniouenue. B cogepikaHuv npeAcTaBneHuin CTyLEHTOB BY30B 0 bnarononyumu Haubonee 3HaUMMylD NO3MLMI0 3aHMMa-
loT napaMeTpbl aMouUMoHanbHoM cdepbl. B npeactaBnennsx cTyaeHtoB bnarononyune — 310, Npexie BCEro, CMOKOMHas
PafoCTb WM CYACTbE, COMPAMKEHHBIE C 3MOLMOHANBHON CTabunbHOCTLI0. Takke B coflepKaTeNbHOM NjaHe NpeacTaBneHui
0 Bnaronoy4mmn NposBNIAETCS OPUEHTUPOBAHHOCTbL Ha 6a30Bble M MaTepuasnbHble NOTpebHOCTM.

KnioueBbie cnoBa: CTYLEHTbI; npeacTaB/ieHUA; 6nar0nonque; IMouUunn; MOTUBAaLMA.
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ABSTRACT

BACKGROUND: In today's society, there is a need to explore strategies for attaining and improving overall well-being. This
exploration requires an examination of perceptions of well-being in different social groups. First and second-year students in
higher education institutions represent the future social capital of the nation. Understanding the factors that contribute to their
sense of well-being is essential, as it can determine their future social interactions and behaviors.

AIM: to identify the content of students’ perceptions of well-being.

MATERIAL AND METHODS: The study included 258 first- and second-year university students. The main research method
was a modified free association technique, where students were asked to provide three associations in the form of verbs,
adjectives, and nouns, resulting in a total of nine associations per participant. Data were analyzed using frequency analysis and
calculation of ranks.

RESULTS: A total of 2322 associations were identified among students. These associations were then organized to form 51
associative groups, which were further combined into 16 semantic groups for meaningful interpretation. The concept of "well-
being" was analyzed within a structured semantic space, focusing on emotional and motivational-need characteristics. The
semantic space of the concept of “well-being” is structured according to emotional and motivational-need characteristics. The
emotional component of well-being encompasses a range of positive emotions with varying degrees of intensity. On the other
hand, the motivational-need component primarily addressed needs related to physical comfort, safety, basic life support, and
material support.

CONCLUSION: In the content of university students’ perceptions about well-being, the emotional sphere holds the most
significant position. Students associate well-being with feelings of calm joy, happiness and emotional stability. Additionally,
perceptions of well-being are centered around fulfilling basic and material needs.

Keywords: students; perceptions; well-being; emotions; motivation.
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OPUTMHATIBHOE VICCIEOBAHME

OB0CHOBAHUE

Brarononyune cTyaeHTOB ABNISETCA BaXHOI 3afia4en Co-
LManbHOW NOSUTUKM FOCYAAPCTBA B LIEJIOM M CUCTEMBI BbIC-
wero obpa3oBaHus B YacTHocTH. brnaromonyune sBnsetcs
MeXAMCUMNIMHApHBIM deHoMeHoM [1]. TokasaHo, uto bna-
ronoayyue HampsMyio CBA3aHO C COCTOSHWEM 3[10pOBbS Ye-
noBeKa [2], BaHO pa3pabaTbiBaTb UHAMBMAYANbHbIE CTpa-
TErmn JOCTUXEHUA 340p0BbA W Bnarononyyus [3]. Mpobnema
Bnarononyuus MMeeT OTHOLLEHWE K 3KONOMUM IMYHOCTH, KO-
TOpas nogpasyMeBaeT He TOJIbKO B1oNoruyeckyto, Ho 1 co-
LManbHyI0 CYLLHOCTb YenioBeKa. [1oaToMy B noHATMM «bnaro-
Mnosyyne» OTPAMAIOTCA KaK YCNOBUS COLMANbHOW cpefbl, Tak
M COCTOSHUE (U3MYECKOr0 U NCUXUYECKOTO 30POBBSI.

loKa3aHo, 4T0 BaXHbIM KOMMOHEHTOM b1aronosty4ms Bbl-
cTynaet neuxonormyeckoe bnarononyuue [4]. B ncuxonorum
uccnenyeTcs NCMXONOrMYeckoe M cybbeKTUBHOE Bnaronosny-
une nnyHocTu [5-7]. UccnepnoBaHue 3Tux heHOMEHOB OMM-
paeTcA Ha onpefenéHHble TEOpeTUYECKWUe NpenCTaBieHns.
lMoHMMaHWe NCUXONIOrMYECKOro UK CybbeKTUBHOrO Bnaro-
nonyuus OyneT 3aBUCETb OT TEOPETUYECKOrO KOHCTPYKTA,
3a0KEHHOro B OCHOBY WUCC/IeJ0BaTeNbCKOro Au3aliHa. Tem
CaMbIM K U3y4aeMoMy EHOMEHY MpUNaraeTcs HeKuii anpu-
OpHbIiA WabnoH. Hanpumep, nccneposanus C.D. Ryff u coasr.
[8] onmcbIBaOT CTPYKTYPY NCUXONOrMYecKoro bnaronomyuus,
COCTOSILLYI0 M3 LUECTM NapaMeTpoB: aBTOHOMMM, OCBOEHUS
OKPYKaloLLen cpefpbl, IMYHOCTHOrO pOCTa, MO3UTUBHBIX OT-
HOLLEHWN C APYrUMM JIOABMM, HANMuMs LIENW B XMW3HK, ca-
MonpuHaTua. [Ina auddepeHuMaumn OaM3KUX MOHATUA,
OMUCHIBAOLLMX MO3UTUBHOE (YHKLMOHMPOBAHWE YenoBe-
Ka, [1.A. JleontbeB [9] npepnaraeT ABYXypoOBHEBY0 MOAENb
(Ha npumepe cuyacTbs), pasnMualoLLy0 gedUUUTapHBIN
U BbITWIAHBLIA KOMNOHeHTLl. B ocHoBe anddepeHunauuu
Mepa YL0BNETBOPEHHOCTU Ba30BbIX M MaTepuanbHbIX Mo-
TpebHocTen unu notpebHocTel 6onee BLICOKOrO, ObITUIAHOTO
YPOBHS (3K3MCTEHLMOHANTBHBIX, CAMOBBIPAXKEHMS, MPU3HAHNS).

Hacrosuwas pabota HanpaBneHa Ha To, YT06bI AMNMpK-
YECKWUM NYTEM BbIACHUTb, KaK CTYAEHTbI MOHMMaKT bnaro-
nosyyve. 310 NO3BOSIAET NONYYUTb MHPOPMALIMIO O CUCTEME
CMbIC/OB, MPUCYLUMX CTYAEHTaM, a He HaBA3aHHbIX U3BHE
ONpeAenéHHON TEOPETUHECKOM CUCTEMON. TeM caMbIM UC-
cnenyeTcs MCUXONOrMYECKOe MPOCTPAHCTBO, CXOHOE Mo Xa-
PaKTEPUCTUKAM C JIMYHOCTHBIMM KOHCTPYKTaMW B MOHUMaHUH
G. Kelly [10]. B ot/iume 0T KOHCTPYKTOB, accoLMaLMM He HOCAT
MOMAPHBINA XapaKTep, HO OHM TaKIKe XapaKTepPU3YIT MHAMBU-
LYanbHylo UMMMLMATHYI0 TEOPUIO, B PaMKaX KOTOPOW CyObeKT
OTPaaeT OKpYXKaloLLyto peanbHocTb. 0606LLEHWE N0 COBOKYN-
HOCTU PECMOHAEHTOB Ha 60J1bLLION BbIBOPKE AAET YCPeAHEHHYHO
KapTWHY, HO COXPaHSAIOLLYHO CBS3b C UHAMBULYaANbHBIM MUPO-
BOCMPUATUEM B paMKax AaHHOW COLMANbHON rpynmbl.

TeopeTuyeckve npepcTaBneHus o bnarononyumu Hyx-
AAlOTCS B COMOCTaB/IEHUM C TEM CEMaHTUYECKWUM MPOCTPaH-
CTBOM, KOTOpOE eCTb Y PECMOHAEHTOB M KOTOpOE OTpaxaeT
0C0OEHHOCTU UX KU3HELEATENbHOCTU. TaKoe CpaBHEHUE
no3sonseT cnegytowee: 1) KOpPeKTUpOBaTb U JAOMNONHATL
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TeopeTMyecKue MpefcTaBieHUs 0 KOHUenTe Bnarononyums;
2) BbIABNATL JaKyHbl B MPEACTaBIEHUAX PECMOHAEHTOB
W OCYLLECTB/IAITb LieNIeHanpaB/eHHYI0 MHTEPBEHUMIO; 3) Ha-
MOJHATb KOHCTPYKT «Briaronoiyume» NCUXoNor1yeckuM co-
LEepIKaHneM.

B ncuxonoruv ucnonb3yeTcs MHOMECTBO TEPMUHOB,
BKJ/IOYalOLLMX bnaronosiyyme B Ka4yeCTBe COCTABHOMO 3ne-
MeHTa: ncuxonormyeckoe 6narononyune, cybbeKTUBHOE
Gnarononyuue, aMoumoHanbHoe bnarononyuue, 6narono-
flyune JIMYHOCTH, CyObEKTUBHOE 3KOHOMWYecKoe bnaromno-
nyyane u 1.4. [6, 11-13]. B ncuxonoruyeckon nutepatype
NPUBOAATCA pe3ynbTaThl 3IMMUPUYECKUX UCCNEA0BaHNN
MpeLCTaBNeHUA CTYAEHTOB O KaTeropusx, BAM3KKUX K NOHSA-
THio «bnarononyuue». Tak, C.A. BopoxeiKuH paccMaTpuBaeT
MpeLCTaBNEHUA KYPCAHTOB O CYACTbe B KAaYecTBe NpeauKTo-
poB cybbekTuBHoro 6narononyuus amuHoctu [14, 15]. Pag
paboT MOCBALIEH CBA3AM MCUXONOrUYECKOro bnarononyyms
C APYrMU JIMHHOCTHBIMK 0COBEHHOCTAMM cTyAeHToB [16-20].
AkTvBHO NpoBoaATCA uccnefoBaHusa bnarononyuus u 6ns-
KUX eMy MOHATMI B pasHbIX KOHTeKcTax. [lcuxonornyeckoe
Bnarononyyne pacKpbiBaeTcs B CBA3M C NpOLECCaMu peLle-
HWSA YeJIOBEKOM 33/jay Ha pa3HbIX 3Tanax XW3HW B 00bIaeH-
HbIX YCNIOBUSIX W B OCIOXHEHHBIX, HAaNpUMep, coLmanu3aums
n apganTauma [21].

C HalLeli TOYKM 3peHus, fanbHeMLLero usyyenus Tpebyet
caM KoHLenT 6i1arononyyns Yenoseka U 10, Kakoe 3HaueHue
BKJ1aJbIBAlOT B 3TO MOHATUE Pa3/MyHbIe COLMANbHBIE Mpyn-
Mbl B pPa3HbIX KOHTEKCTaX. BbisBNEHUe IMNUPUUYECKUM NYTEM
npeLcTaBnieHuid 0 bnaronoslyumn B CTyAEHYECKOM BO3pacTe
MO3BONSET MOHATL CYLLECTBEHHbIA KOMMOHEHT WX MUPOBOC-
npustus. lpesacTaBneHus o 6narononyyuy B CyLLECTBEHHOM
Mepe OnpejensioT MoTMBaLMi0 0By4eHUs B yHUBEpCUTETE,
BblbOp npodeccuu, KapbepHble OpUEeHTaLuW, NiaHUpoBa-
HWe CeMbW, BKIIOYEHHOCTb B ODLUECTBEHHYIO aKTUBHOCTb.
Ye BbifBNeHa CBA3b Mcuxonoruyeckoro bnarononyuus
CTYAEHTOB C BHELUHEN W BHYTPEHHeN y4ebHOM MoTMBaLMe,
MX aKafeMMYeCKomn ycneluHocTbio [22]. EcTb faHHbIe 0 TOM,
yto auddepeHUMpyOTCA TUNBI Bnarononyuns, KoTopble
ONpesensioT MULLIEHU OKa3aHWUA NCUXONIOMMYECKOI NOMOLLM,
OpUEHTUPYACb Ha TMN Bnarononyums Kak Ha cneunduyeckmii
pecypc [23, 24].

WccnenoBaHme accoumaTMBHOMO CEMaHTUYECKOrO Mons,
CBAiI3aHHOTO0 ¢ bnarononyuneM, No3BonseT NPOSCHUTL BOMPOC
cybbeKTBHOrO Harononyyns IMuHocTU. KoHCTpYKT cybbek-
TMBHOro brmarononyuus npegnonaraeT ero CyliecTBOBaHWe
BHYTPU MHAMBMLYanbHOro onbita. 06beKTUBHbIE (aKTopb
BAMSIOT Ha CYObeKTUBHOE bnarononyuue, Ho CyOBbEKTMBHOE
bnarononyyve no onpefeneHnio He MoxeT BbITb CBEEHO
K BHELUHWM YC/IOBMAM U MPpUYMHaM. BHelwHue ycnoBus npe-
NIOMANSIOTCA Yepe3 CUCTEMY CMbICTIOB KOHKPETHOIO YeJI0BEKa,
CBAi3aHHbIX C NpeACcTaBneHusMn o bnarononyumm, u craHo-
BATCS CyObeKTUBHBIM bnarononyumeM nnyHoctu. CMbicho-
BOE, CEMaHTMYeCKOe MPOCTPaHCTBO, CBA3aHHOe ¢ bnaromo-
ny4neM, ABNAETCS CUCTEMOMN KOOPAUHAT, pedepeHTHO OChIo,
B paMKax KOTOpoW OpMMpPYeTCA KOHCTPYKT CyOLEKTMBHOIO
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bnarononyums. CucteMa npeacTaBneHumin o bnarononyyum se-
nseTcs HeobXoAMMbIM OMOCPeayHOLLMM 3BEHOM, COeAMHSI0-
wuM cybbektuBHoe 6narononyune M 06bEKTUBHbIE 06-
CTOATENBCTBA KU3HU W [OCTUKEHUS JIMYHOCTU. BHelwHue
npuumHbl, no CJ1. PybuHwtenny [25], nencTBytoT yepes BHY-
TPEHHUe YcnoBus. BHyTpeHHssa AeTepMuHauma bnarononyuus
npeAanoniaraeT caMoCTOATENIbHOE OMPEeAesieHUe YEeNOBEKOM
MapKepoB ero bnarononyuus. BaxHo onpepenutb, B YEM
KOHKPETHO COCTOSAT 3TW BHYTPEHHWE YCNIOBUS NS UCCreny-
€MOMN NCUXMYECKON PeanbHOCTH, U HalTU Cnocob ux aMmnu-
puyeckon oueHku. [lng cybbekTBHOro bnarononyyms, ¢ Ha-
LUEN TOYKU 3PEHUS, ONOCPEAYILLMM BHYTPEHHUM YCIIOBUEM
ABNSAETCA CTPYKTYPUPOBAHHOE CEMaHTUYECKOE MPOCTPaHCTBO,
accoumaTMBHO CBA3aHHOE € bnaronoyumem.

HacrosLuee uccnenoBaHne peann3oBaHo B KOHTEKCTE Ka-
yecTBeHHoI MeTogonorum (qualitative research), ¢ dhokycom
Ha cofiepaHne 0BbIAEHHOMO A3bIKA M KOHTEKCT, MHAOYKTMB-
Hblii XapaKTep BbIBOAOB [26]. WccnenoBaTensckui Bompoc,
BbICTYNalOLLMIA KaK r1noTe3a B Ka4ecTBEHHOM UCCNeA0BaHWM,
COCTOMT B CeJylLLEM: KaKOBbI NPeACTaB/ieHUs CTYAEHTOB
0 bnarononyuum U Kakve ceMaHTU4Yeckue 0bnacTu cBs3aHbl
C KOHTEKCTOM JKM3HeeATebHOCTU CTY/EHTOB.

Llenb uccnepoBaHns — aHanu3 NpescTaBneHU CTyLeH-
TOB 0 6/Maronosyynn B CBA3W C KOHTEKCTOM WX XM3HeLes-
TENbHOCTH.

MATEPUANT U METObI

XapaKTepuCTMKa y4aCTHUKOB UCC/IeA0BaHUA

B uccnepoBanumn npuHanm yyactue 258 ctypeHtos 1-ro
M 2-ro KypcoB yHWBepcUTETOB Ypanbckoro denepanbHoro
oKpyra: TIoMeHCKOro rocyfapcTBeHHOro yHuBepcuteta, Kyp-
FaHCKOro rocyfapCTBEHHOro yHWBepcuTeTa M YpanbcKoro
denepanbHoro yHusepcuteTa uM. b.H. EnbumHa. Cpeay Hux
218 pesylweK n 40 oHOLWEN, ABASAIOLLMXCA NPeACTaBUTENAMU
COLMOryMaH1TapHbIX HanpaBneHui, ypoBeHb 06pa3oBaHus —
bakanaspmart. Bospact ot 17 no 23 net (M=19,1; SD=1,06).

Mpoueaypa opMupoBaHus BbIGOPKY

Cbop [aHHBIX MPOMCXOAMA aCUHXPOHHO, MOCPEACTBOM
Google forms, B aHoHMMHOM ¢opMaTe. B uccnenoBaHum
MPMHUMANK yyacte TONIBKO Te CTYAEHTbI, KOTOPble CaMy
U3bABUIN XenaHue. lepuop NpoBeaeHNs UccneAoBaHNa —
2022-2023 y4ebHbi rog. WccnenoBaHue He NpeacTaBnsiog
pUCKa NS Y4aCTHUKOB. YYaCTHUKM MOTIM 0TKa3aTbCA OT UC-
CnefoBaHUsA WM NPEKpaTUTb yyacTue B HEM B Jitobon Mo-
MeHT. CKpUHMHIOBas YacTb UCCNefO0BaHWA CoAepxana yKa-
3aHue Ha non, BO3pacT, ypoBeHb U HanpasieHne 0byyeHus
B BY3e€.

CxeMa nposeneHua uccnepoBaHua

1. 3anonHeHWe aHKeTbl CO CKPMHWHTOBBIMU AaHHbIMU
(non, BospacT, apGuUIMPOBaHHOCTb K TOMY WM MHOMY By3y
W HanpaBeHuio 0ByYeHNs).
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2. ina c6opa aMNUpPUYECKUX AaHHbIX UCMONb30BaW Me-
TOAMKY cBOBOAHBIX accoumaumii [27] B cnepytoweit Moaudu-
Kauuw: CTyfeHTaM npeAanaranocb 4atb N0 TpY accoupaLmuu
B BUeE [1aro/1oB, NpuaraTesibHbIX, CYLLeCTBUTENbHBIX (BCErO
[eBATb accouMaumii) Ha cioBo «bnarononyume». 310 orpa-
HWYMBAET KONMMYECTBO M (hOPMY accoumaLui, Ho No3BoNIAET
MoJTyYUTb B KAKOM-TO Mepe CTaHAAPTM3MPOBAHHBIE AaHHbIE
OT PECMOH/EHTOB U YPaBHOBELUMBAET TUM 3TUX aHHbIX.

3. ObpaboTKy LaHHLIX NMPOBOAMAW NOCPEACTBOM (UK-
cauuv perynspHoctu [28] npeactaBneHuii, Hanbonee Yacto
BCTpevalowmxca B 0TBeTax pecnoHgeHToB. CrnoBa, 0THO-
CALLMECA MO CeMaHTUYECKOMY KOHTEKCTY K OAHOW rpynre,
HO SABNAKOLMECA NPeACTaBUTENIAMM Pa3HbIX YacTel peum,
00beAMHANM B O[)HY aCCOLMATUBHYHO rpynny (HanpuMep, cya-
CTbE M CYACT/MBLIN). AccouMaTUBHbIE Fpynnbl, Ban3Kue Apyr
K BpYry M0 KOHTEKCTY W COAepKaHuio, 00beanHANM B CEMaH-
TUYeCKWe Tpynnbl. B KayecTBe CTaTMCTUYECKUX METOAOB UC-
nosb30Bajiu PacyeT YacToT 1 PaHroB.

B obpaboTke aHHbIX MCCNefoBaHWS MPUMEHSIN Kaye-
CTBEHHO-KOJIMYECTBEHHBIA MHOYKTUBHBIA KOHTEHT-aHanus3
C MaHM(eCTHLIM KoaupoBaHueM [29].

PE3Y/IbTATbI

[ina onpepenexus cogepanua KoHuenta «bnaronony-
Yne» B NPeACTaBNEHUAX CTYLEHTOB Obii NPOBEAEH aHanu3
4acToTbl BCTPEYAEMOCTH accoumaumin. PesynbTaTbl npeacTaB-
NeHbl B NpunoxeHum 1.

B accoumaumsax CTyaeHTOB MOXHO BblLeUTb FPYNMbl,
0TpaKaloLime CyLLecTBEeHHble NPU3HAKW CMbICIOBOrO Nons
KoHuenTa «bnarononyyue». Hanbonee 4acToTHbIMM OKa-
3a/IMCb IMOLMOHANbHLIE XapaKTEPUCTUKM bBnarononyuus,
TaKMe KaK CYacTbe, CMOKOWCTBUE, PafoCTb, TO eCTb B Npej-
CTaBleHMM CTYLEHTOB bOnarononyune — 310, MpeXAe
BCEro, CMOKOWHas pajoCTb WM CHACTbe, COMPAXEHHOE
C 3MOLMOHaNbLHOW CTabunbHOCTLI0. [lanee cnefylT acco-
LMaLMK, CBA3AHHBIE C Pa3/IMYHBIMU CepaMm KU3HM (KOH-
TEKCTbI) U ycnoBuUAMK bnarononyyuns. B KauectBe aTpumby-
Ta, ycnoBKA bnarononyyns 3HauMTeNIbHOe MecTo 3aHMMaeT
MaTepuanbHasa obecneyeHHOCTb. 3TO rpynMbl accouuaLmn,
CBA3aHHble C [eHbramu, obecrneyeHHOCTbH), 3apaboTKoM,
boraTcTBoM.

BaxHbIMM aTpubyTammn Gnarononyums CTyAeHTb TaKxke
CUMTAIOT YCMeX U CeMblo. ITW [Be CeMaHTU4EeCKWe rpynnbl
33aHUMAlOT B PENTUHIe YacTOTHOCTU bnm3kue MecTa. MeHee
YaCTOTHbIMK, HO BCE-TaKW B 3HAYMTENIbHOW CTEMeHM OTpa-
XEHHBIMU B NpeACTaBNEHUsAX CTYAEHTOB ABNAIOTCA paboTa,
CO3MAaHue, nojyyeHne, KoMdopT, 300POBbLE, NIOO0Bb.

HioaHcamm B noHMMaHuM bnarononyuns, KoTopble He 3a-
HUMALKOT LEHTPaNbHOr0 NOJIOKEHUS B CEMaHTUYECKOM Mofe,
ABNAOTCA LOCTWXKEHWE, FapMOHUA, TPyA, OTAbIX, HacnaX-
AeHue, CTpeMsieHne, yaada, MUp, YIoT, YA0BIETBOPEHHOCTD,
)Kenaemoe, co3aaBaeMoe, Teno, 3aboTa, yBepeHHOCTb, A0-
BOJILCTBO, bnaro, AelicTeme, fobpo, KpacoTa, NPUHATME, NPO-
LiBETaHWe, MOHUMaHu1e, TULLIMHA.
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06beanHeHWe accouuauuii B ceMaHTUYecKue rpynnbl
Mo3BoaMN0 yBULETb Bonee 0606LLEHHYI0 KapTUHY CMBICNOB,
KOTOpbIE BKNTaAbIBAKOTCA B MOHMMaHWe 6iaronosyyms, u npo-
PaHKMpOBATb UX.

Hanbonee HacbILleHHbIM KOMMOHEHTOM CEMaHTUYEeCKO-
ro nons bnaronosyynst ABNSAETCA KOMMOHEHT, CBA3aHHbIN
¢ 3Moumamu (1-1 paHr). Ha BTOpoM MecTe Mo 3HAYUMOCTH
pacrnonaraeTcs KOMMOHEHT CEMaHTUYeCKOro Mo, CBA3aH-
HbIii C MaTepuanbHbLIM acnekToM bnarononyuus. [anee pac-
rnonaraloTcs KaTeropum ycnexa, ceMbi, pabotsl, KombopTa,
CO3UAaHMS, IK3UCTEHLMN, 3A0POBbS. HauMmeHee HachlLLeH-
HbIMW CEMaHTUYECKUMM [PYNNaMu BbICTYNAKOT CTabUIbHOCT,
rapMoHUs, NOTPEBHOCTH, LIEHHOCTH, anbTpyM3M, NOHUMaHWE,
KaTeropus JIM4YHOro.

OBCYXOEHWUE

Kak nepBas (npunoxeHue 1), Tak W BTopas (Npunoxe-
Hue 2) Tabnuua pe3ynbTaToB NOKa3bIBaKT 3HAUMTENLHOE Mpe-
obriapaHve aMOLMOHANBHOMO U MaTepUanbHOr0 KOMMOHEHTOB
bnarononyuus B CTPyKType NpeAcTaBNeHuin CTYAEHTOB.

IMOLMOHaNbHBIA KOMMOHEHT Biarononyyms B npescTaB-
NEHUAX CTYAEHTOB OXUAAEMO COLEPHKUT B 3HAUMTENbHOM
CTeNeHM NO3UTMBHBIE 3MOLMK, NpEXe BCEro, pajocTb, cya-
CTbe, HacnampaeHue. Bce amouun, KoTopble BbiIM OTMEYEHBI
pecroHAeHTaMK KaK aneMeHT bnarononyuus, MOXHO pas-
AeNUTb Ha ABa BnioKa: aKTMBM3MpYIOLMIA U cTabunusupyio-
wmi. K aKTMBU3MpYIOLLIEMY OTHOCATCA TaKue CeMaHTUYecKue
MapKepbl 3Moumii (M Ux GOpMbI), Kak pafocTb, cyacTbe, Ha-
CnaXKeHue, NPUATHbIA, AO0BOMbHbIA, XOPOLUMK, NOUMBIN.
K cTabunusupytoLieMy 610Ky MOXHO OTHECTW TaKue CeMaH-
TUYECKMEe MapKepbl 3MoUMiA (M UX QOpMbI), KaK TUXWA, MUp-
HbIiA, CMOKOMHbINA, YyMUPOTBOPEHHBIN. Bonblue npeacTasneHs
Te CEeMaHTMUYeCKMe MapKepbl, KOTOpbIe YKa3blBalOT Ha aKT-
BM3MpYIOLLIME IMOLIMK.

MartepuanbHbIi acnekT bnarononyuns npepcrasneH 6o-
nee LENIoCTHO, OCHOBHOE MeCTO B HEM 3aHMMAlOT MaTepu-
anbHas, ¢mHaHcoBas 0becneyeHHOCTb, BOraTcTBO, AEHBIW.
B MaTtepuanbHOM acnekTe MOXHO BbIAEUTb KOMMOHEHT,
LEMOHCTPUPYIOLLMIA CNOCOB [OCTUKEHWA AAHHOTO acnekTa
bnarononyuns, oTpaXKEHHbIA CEMaHTUYECKUMM MapKepamu
(accoumaumsamm) «nonydyatb» M «3apabatbiBatb». Hanbonee
MpeLcTaBfeHbl CEMaHTUYECKWE MapKephbl, CBA3aHHBIE C NoJTy-
UEHWEM, HEXENN MPUIOKEHUEM COBCTBEHHBIX YCUNMWIA.

3HayeHWe MaTepuanbHbIX (aKTOPOB B KayecTBe mnpe-
LVKTOPOB CYOBEKTMBHOrO 6/1aronosyyns 0TMEYEHo B psfe
ncmxonornyeckux muccneposanui [30, 31]. B Hawen pabote
MaTepuabHbIA acneKT BbISIBMIEH B MPOCTPaHCTBE NpeacTaB-
JIEHUIA CTYLLEHTOB.

Ecnu paccmatpuBath Hanbonee npeacTaBneHHble CeMaH-
TUYeCKKMe MapKepbl 61aronoy4ns ¢ No3vumum ABYXypOBHEBOIA
monenm [1.A. JleoHTtbeBa [9], To npefcTaBnenns o bnarono-
TY4nm y CTYLLEHTOB HOCAT AeULMTApHBIA XapaKTep, OHM CBSA-
3aHbl MPEUMYLLIECTBEHHO C Y0BNETBOPEHNEM 0a30BbIX M Ma-
TepuanbHbIX NOTPeBHOCTEMN.
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13 BblgeneHHbIX CEMaHTUYECKMX Tpynn K MapKepaMm ba-
30BbIX MOTPEBHOCTEN MOXHO OTHECTU 3MOLMM, KOMOOPT,
300poBbe, CTabUNBHOCT, NOTPEBHOCTH, UTO B COBOKYMHOCTH
obbeauHseT 728 accoumaumin. K MapkepaMm MatepuanbHbIX
noTpebHOCTEN OTHOCUTCA CEMaHTUYeCKas rpynna «Martepu-
anbHbIA acneKT», copepawaa 227 accoumaumin. B uenom
K nepBoMy (aeduuMTapHOMY) YPOBHIO NO3UTUBHOMO (DYHKLM-
OHMPOBaHUs oTHocATCA 955 accoumaumi.

K MapKepaM 3K31CTEHLMaNbHOr0 YPOBHS MOXHO OTHECTH
credytolme CeMaHTUYecKue TpynMbl: SK3UCTEHLMS, LEHHO-
CTW, anbTPYW3M, rapMOHUS, MOHUMaHKE, YTO B COBOKYMHOCTH
0bbeanHsaeT 166 accoumaumin. Takum 0bpasoM, Habnoaaetcs
CYLLLeCTBEHHas pasHuLia B NPeACTaBNEHHOCTU CEMaHTUYECKNX
MapKepoB (accouuaumin) noTpebHOCTEN pasHbIX YPOBHEW,
MOXHO CeNaTb BbIBOA O NPEMMYLLECTBEHHO feduLmMTapHOM
MOTMBALWM CTY[,EHTOB B OMpeAeneHun cobctBeHHoro bnaro-
nomyyus.

B HekoTopbix paboTtax ncuxonorudyeckoe bnarononyyme
CBA3bIBAETCA C NPO(ECCUOHANBHONM HaNpaBAEHHOCTbLIO JnY-
HOCTW Ha OCHOBE MPUHLUMMNA CEMaHTUYeCKon bamsocty [32].
B Hawwmx aaHHbIX npodeccuoHanbHas HanpaBAeHHOCTb CBS-
3bIBAETCA C NOHATUEM «bnaronosyume» B 0606LLEHHOM BUe
yepe3 MapKep «paboTa».

PaccMoTpenne npepctaBneHuin o bnarononyumn cpeg-
CTBaMM MCUXOCEMAHTUYECKOr0 aHanM3a No3BONISET pac-
KpbITb €ro CyObEKTMBHYIO CTOPOHY, TO €CTb, MO CYTH, NEPENTH
K MOHATMIO CcyObeKTMBHOro 6narononyyms AWMYHOCTM.
P.M. LLlamnoHos [33] onpenensieT cybbeKkTMBHOE bnaronosny-
Une Yepes KaTeropuio OTHOLLIEHWS IMYHOCTU K cebe 1 U3HK,
KOTOpas XapaKTepusyeTcs NepexMBaHUEM Y0BNETBOPEHHO-
CTW, OH NOLYEPKUBAET 3HaYEHUe CyOBEKTUBHOrO bnaronony-
4Ma IMYHOCTU OT YCBOEHHbLIX HOPMATUBHBIX NpeLCcTaBNeHUN
0 bnaronpuaTHO BHELLHeW M BHYTpeHHeN cpede. Pe3ynbTa-
Thl HAaCTOALLEr0 MCCEe0BaHMS NOKa3bIBaloT, KakuM obpasom
MHTEpPMOpPNU30BaHbl HOPMaTUBHbIE MpeAcTaBneHus o bnaro-
MosyYnn B KOHKPETHOM COLManbHOW rpynne — B rpynne
cTyAeHToB. HopMaTMBHOCTb MpeacTaBneHuit MOXKeT BbiTb
CBAI3aHa KaK C WX pacnpoCcTpaHEHHOCTbH B 00LLECTBE, TaK
M C COLMaNbHO-3TUYECKON OLIEHKOWM 3TUX MpeACTaBNneHUN.
B uccneposanmsax N. Bradburn [6] 0bHapyeHa cBs3b MeXay
YPOBHEM MCMXONOMMYECKOro 6aaronosyuuns U ypoBHeM Ma-
TepuanbHbIX 40X0A0B. Hale uccnefoBaHWe YacTMYHO MOA-
TBEpPKAAET 3T0T BbIBOA. CeMaHTUYecKas rpynna, cBA3aHHas
C AeHbraMu, OTHOCUTCA K Hambonee YacTOTHBIM W 3aHUMAeT
4-1 paHr.

B pesynbraTax Hallero uccnefoBaHuUs He BUAMTCA Nps-
MbIX aHanorui ¢ KOMMNOHEHTaMM NCUXONOTMYECKOro bnarono-
nyuus, BolgenenHbiMu C. Ryff [2, 8], xoTs HekoTopble rpynnbl
accoLaumin MoryT BbITb COOTHECEHBI C LieSTbH B U3HU, JINY-
HOCTHbIM pocToM. HanpuMep, ceMaHTMuecKkas rpynna, cBsi-
3aHHas ¢ paboToi (cyMMa yacToT accoumaumii 71), yenex (52),
0[JHaKO MOJTy4eHHbIE HAMM pe3yNbTaThbl fy4lle BCTPauBaloTCS
B Teopetndeckyto Mogenb N. Bradburn [6], Tak Kak nepBble
TpU MecTa B peiTHHre 3aHUMaloT cyacTbe (181), cnokolicTene
(104) v papoctb (91).
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CybbeKTMBHOE Bnarononyyme nNo onpeaeneHmo KOHKpeT-
HO, ero TKaHb COCTaBMIIT BHYTPEHHME YCIOBMS, CUCTEMA
KOOPAMHAT, pacrofioeHHas BO BHYTPWUIMYHOCTHOM Mpo-
cTpaHcTBe. Pe3ynbTaThl Halero uccnefoBaHUs NMO3BOASIT
MPOSICHUTL 3Ty CUCTEMY KOOPAMHAT U HAMOJNIHUTL KaTeropuio
cyObeKTUBHOrO HNaromnonyyns NMYHOCTU KOHKPETHO MCUX0-
NOTUYECKUM cofiepiKaHueM. BoaMoxHo, uto geduuntapHbIn
XapaKTep MOTMBALMOHHOW OCHOBbI NPeACTaBAEHMIA CTYAEH-
T0B 0 611aronoy4nm cBA3aH C pacnpoCTPaHEHHOCTBIO M 040-
BpseMOCTbi0 € COUMANbHO-3TUNECKUX MO3ULMIA He TOJIbKO
CEMaHTWUYECKUX, HO U NOBEEHYECKUX MapKEPOB YA0BNETBO-
peHns 6a3oBbIx M MaTepuanbHbIX NOTpebHoCTel.

OrpaHuyeHns uccneoBaHus: BblbopKa pecrnoHLEHTOB Co-
CTOMT U3 CTYAEHTOB. TaknuM 0bpa3oM, pacLumpeHme pesynbTa-
TOB Ha [ipyrue rpynnbl HAaceNeHNs orpaHnyeHo. Paclumpenmne
BbIOOPKM PECNOHAEHTOB Mbl BUAMM B KAUecTBe NepcreKTUBbI
ANS fanbHerLwnX uccneAoBaHW. AHanK3 nonoBbIX Pasnymii
B NMpeCTaB/ieHUsX 0 bnarononyunu SBASETCA 0GHOM U3 Nep-
CMEKTUB HACTOSALLLEr0 UCCNEeL0BaHMS.

3AKJIK4YEHUE

B pe3ynbTate npoBefEHHOrO WCCNELOBAHUA MOX-
HO FOBOPWUTb O TOM, YTO XapaKTEPUCTUKU 3IMOLMOHASBbHOM
chepbl B NpeacTaBneHusx CTyLEeHTOB 3aHUMaloT Hambonee
BbICOKYK0 MO3MLMIO B PEMTMHIE accouuaumii, CBA3AHHbIX
¢ bnarononyuneM. oTpebHOCTHO-MOTUBALIMOHHBIN acmeKkT
CEeMaHTMYecKoro nons bnarononyuns oTpaxaeTcs B TOM,
YTO ANS CTYAEHTOB CBOWMCTBEHEH AeQUUUTApHBIA XapaKTep
NpeACTaBfeHUit 0 BarononyyYnu, OHU MPeUMYLLECTBEHHO
OPUEHTUPOBaHbI Ha Y0BNIETBOPEHME Ba30BbIX M MaTepuab-
HbIX NOTPeBHOCTEiA.

lpakTnyecKas 3HAYMMOCTb HACTOALLEr0 MCClefoBaHUA
COCTOWT B TOM, YTO Ha OCHOBE MOJIy4YEHHbIX Pe3yNbTaToB
MOXHO pa3paboTaTb METOAMKY AMAarHOCTUKK bnarononyuns,
06/1a71a10LLLYI0 BbICOKOI BHELLHEW BaJMAHOCTBIO.

AOMO/IHUTE/IbHAA UHOOPMALIUA

[JononHutenbHble MaTepuanbl K cTaTbe
Mpunoxenue 1. Havbonee YacTo BCTpevatoLLMecs
accoumaLmm no Bcewt Bolbopke.

[octynHo B cetn MHTEpHET:
https://doi.org/10.17816/humeco627147-4207313
Mpunoxxenne 2. PacnpefieneHne No CeMaHTUYECKUM
rpynnam Haubonee YacTo BCTPEYaMOLLMXCS accoLmaLmin
Ha CrnoBo «bnaronosny4mes.

[octynHo B cetn MHTEpHET:
https://doi.org/10.17816/humeco627147-4207314
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BnarogapHocTu. ABTOPCKMIA KONMEKTMB bnarofapuT 3a MOMOLLb
B cbope laHHbIX CTyAeHTOB TIOMEHCKOr0 rocyAapCTBEHHOM0 YHUBEP-
cuTeTa, KypraHcKoro rocyapCTBEHHOM0 YHUBEPCUTETA, YparbCKoro
denepansHoro yHusepcuteTa uM. b.H. EnbliHa, KOTopble OTKIMKHY-
JMCb Ha Npockby 06 y4acTun B UCCE0BAHUN.

Bknap aBtopoB. 1.B. Bacvnbesa — cbop v aHanu3 [aHHbIX,
CTaTUCTUHECKUI aHanu3, CyLLECTBEHHbIN BKNAA B MHTEpMpeTaumio
pe3ynbTatoB, MpaBKW TEKCTa, NOArOTOBKA MepBOro BapuaHta CTa-
TbU; M.B. YyMaKoB — noaroToBKa NpoToKosa UccrefoBaHus, coop
W aHanM3 AaHHbIX, CyLLECTBEHHbIV BKNAL, B MHTEPPETaLyi0 AaHHbIX,
MpaBKW TEKCTa, 0630p NMTepaTypbl, OKOHYaTesbHas pefaKums CTa-
Tou; [.M. YymakoBa — cbop v aHanu3 AaHHbIX, CTaTUCTUYECKUI
aHanm3.

WUcTounmku duHancupoBaHus. ABTOpbI 3asBAAKOT 00 OTCYTCTBUM
BHELLIHEro GUHaHCMPOBaHUS MPW MPOBEAEHNM UCCNIEL0BaHMS.
KoHdnukT mMHTepecoB. ABTOpPbI JEKNApUPYIOT OTCYTCTBME ABHbBIX
1 NOTEHUMaNbHBIX KOHGDIMKTOB MHTEPECOB, CBA3aHHLIX C Nyb/mKa-
LiMer HacToALLEeN cTaTby.

WHdopMupoBaHHoe cornacue Ha y4acTue B Mcciefo0BaHUM.
Bce yyacTHVKM 10 BKIIO4YEHUA B UcCnefoBaHWe A0BPOBOMbHO MoA-
nucanm GopMy MHGOPMMPOBAHHOIO COrNacKs, YTBEPKAEHHYI B CO-
CTaBe MPOTOKO/1A UCCNEA0BAHNA 3TUHECKVM KOMUTETOM.
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BnusHue ce3oHHbIX Kone6aHuii TeMnepartypbl
U couManbHbiX aKTOPOB Ha pacnpocTpaHeHue
Mansapuu

P.C. ApaxenbsaH', A.E. Macnsuunosa?, B.A. Epanuesa’, I.P. 3eitnanosa’, 10.M. Xynapu'

! ACTpaxaHCKMil rocyAapCTBEHHbI MeAMUMHCKVIA yHuBepcuTeT, AcTpaxaHb, Poccus;
2 [leTckas ropopckas nonuknmHuka N 4, Actpaxamb, Poceus

AHHOTALMA

Llenb. PeTpocneKTUBHbIA aHanu3 pacnpocTpaHEHHOCTW 3NM3040B Mansapuu Ha Tepputopumn ActpaxaHckoi obnactu 3a 2002-
2022 rr., CBA3aHHOM C KIMMATMYECKUMM U COLMAbHBIMU (haKTOpaMK, C LieNblo NOBbILLEHUS 3G(EKTUBHOCTM NMPOBOLUMBIX
NPOMUNAKTUHECKUX MEPONPUSTMIA.

Marepuan u Metoppl. B xoae obcepBaLMoHHOroO McCnefoBaHWSA ONpeLensnm KOpPensLmMIo MeX/y pacnpocTpaHeHMeM Ma-
NAPUN W KIIMMaTUYECKUMM, @ TaKKe coumanbHbiMu dakTopamm 3a 2002-2022 rr. Ha TeppuTopun AcTpaxaHcKon obnactu.
WccnepoBaHue NpoBoaunmM KpyrnoroauyHo. AHanus KIMMaTUYecKuX U coupanbHbIX JaHHbIX BbIMOHANM HAa OCHOBaHWM CTa-
TUCTUYECKOW 06paboTKM OTUETHBIX (opM LleHTpa rurneHs! u anuaeMuonorum B AcTpaxaHcKon 061acTu, a TakKe No LaHHbIM,
npegocTtaBneHHbIM PocnotpebHaa3opoM no ActpaxaHckoii obnactu. Cratuctudyeckyro 06paboTy nosyqeHHbIX LaHHbIX Npo-
BoauAM ¢ ucnonb3oBaHuem Microsoft Office Excel (Microsoft, CLLIA) n Bio Stat Professional 5.8.4.

Pesynbrarbl. CHuXeHWe 3NM3040B Manspum B AcTpaxaHcKoii 0bnacTu SBnsieTcs NonoKuTENbHOM TEHAEHUMEN, KOTopas CBU-
LETeNbCTBYET 0 BAXXHOCTU W 3ddEKTUBHOCTM Mep No bopbbe ¢ 3Toi onacHoi 6onesHbIo.

3akniouenue. Heobxopumo npogonmkath paboty B 3TOM HanpasneHuu, utobbl 0becneuntb besonacHocTb M Bnarononyuue
HaceNeHNs perMoHa B CBS3W C PEMUCTPUPYHOLLMMUCA 3aBO3HBIMU Cly4asMU Mansipum.

KnioueBbie cnoea: manapua; teMmneparypa; 3aboneBaeMocCTb.
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Effects of seasonal temperature fluctuations
and social factors on the transmission of malaria

Rudolf S. Arakelyan', Anna E. Maslyaninova?, Valeria A. Erantseva’,
Gevher R. Zeynalova', Yulia M. Khudari'

! Astrakhan State Medical University, Astrakhan, Russia;
2 Children's City Polyclinic No. 4, Astrakhan, Russia

ABSTRACT

AIM: To conduct a retrospective analysis of the incidence of malaria episodes in the Astrakhan region from 2002 to 2022 in
relation to climatic and social factors in order to provide the evidence for development of effective preventive measures.
MATERIAL AND METHODS: An observational study. We performed correlation analysis to study associations between the
spread of malaria and climatic and social factors in 2002—2022 in the Astrakhan region. The analysis was based on the data
obtained from reporting forms of the Center for Hygiene and Epidemiology in the Astrakhan Region and Rospotrebnadzor in the
Astrakhan region. Statistical processing of the data was carried out using Microsoft Office Excel tables (Microsoft, USA) and
BioStat Professional 5.8.4.

RESULTS: A decrease in the number of malaria cases in the Astrakhan region over the study period was a positive trend, which
indicates the importance and effectiveness of measures to combat this serious disease.

CONCLUSIONS: It is necessary to continue working in this direction in order to ensure the safety and well-being of the
population in relation to the reported imported cases of malaria in the region.

Keywords: malaria; temperature; morbidity.
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OPUTMHATIBHOE VICCIEOBAHME

OB0CHOBAHUE

CornacHo nocnegHeMy Aoknagy BcemupHoi opranu-
3aumn 3apaBooxpaHenus, B 2021 r. Manspuen 3aboneno
247 mnH yenosek (B 2020 r. — 245 mnH). KonnuecTBo ne-
TanbHbIX UcxonoB oT Manapum B 2021 r. coctaBuno 619 Thic.
(B 2020 r. — 625 Tbic.) [1]. TnobanbHble ycunusa no bopbbe
C 3TUM 3aboneBaHWeM NpUBEAW K €ro NUKBMAALMM B He-
CKOJIbKUX PernmoHax no sceMy mupy [2-4].

B3aumopeiicTBue Mexay Komapamu-nepeHocuMKamu,
MPOCTEHLMMI M YESIOBEKOM-X03IMHOM 3aBUCUT OT COOT-
BETCTBYHLUMX KJMMaTMYeCKuX ycnosuid. Knumat He sBns-
€TCA OCHOBHbIM (haKTOPOM, BAMAIOLLMM Ha reorpaduyeckoe
pacrnpocTpaHeHne WM 3NMAEMUOOTHI0 Mansipum, OJHAKO
OH OKa3bIBAET Ha Heé pasfinyHoe BnsHMe [5].

TeMnepaTypa BAMSET Ha pa3BUTHE W CMEPTHOCTb BEK-
TopoB Anopheles v ckopocTb ux yKyca. KoMapbl HauuHatoT
CBOI0 JKM3Hb B BOAE KaK fiLa M NPOLOMKAOT pa3BUBaTLCS
B JMUYMHOK U KYKOOK B 3TOM BOAHOW CPefe, Npexpae YeMm
cTaTb B3pocnbiMM 0cobsMu. XoTA MOAB3pOCNbIE KOMapb
npucnocobeHbl K BOAHOM cpese, OHW 04eHb YYBCTBUTENbHBI
K M3MEHEHWAM TeMMepaTypbl U YPOBHA BoAbl B CBOEI cpefie
06MTaHUA. HUM3HEHHBIN LMKN BCEX BUAOB MapasuToB Mans-
PUM YeSIOBEKA XapaKTEPU3YETCA IK30reHHOI NosoBoi Ga3oi,
B KOTOPO#A pa3MHOKEHWe NPOMCXOAUT Y HECKOJSTbKUX BULLOB KO-
MapoB Anopheles, v 3HporeHHoi becrionoit hasoit y Xo3anHa
M03BOHOYHBIX. [IpOMEXYTOK BpeMeHH, HeobXoaAUMBIN Afis pas-
BMTHSA 3PEJ10i 00LMCTLI, JOBOSIbHO M3MeHuMB (7-30 aHen), 3a-
BMCWT OT BUAA M TEMNEPATYpbl OKpYXatoLLen cpefpl. Mpu on-
TMManbHOW TeMnepatype Bofbl 24—28 °C pa3Butie IMYMHOK
MOXET bbITb 3aBepLUIEHO NpUMepHO 3a 914 aHeid, npu bonee
HWU3KMX TeMnepaTtypax — Ha 7—14 gHeii fonblue [6].

Kpome Toro, 6onee BbicOKMe TemnepaTypbl, 0CO6EHHO
B Anana3soHe 18-32 °C, NMeKT TEHAEHUMIO YBEUYMBATDL
nepegayvy Manspum, NOCKOJIbKY YCKOPSIKOT XW3HEHHbIA LMK
BekTopoB Anopheles (roHoTpodMUECKUI LMKN, TO eCTb Ya-
CTOTa OTKNAAKY ANL, U CKOPOCTb UX Pa3BUTUA) U COKpaLLaT
NPOAOIIKMTENBHOCTb CMOPOrOHHOTO LKA BHYTPU CaMOK KO-
MapoB Anopheles [7-9]. HanpuMep, ons Tponuyeckoro napa-
3uta Plasmodium falciparum MUHUManbHbI TeMnepaTypHbIi
nopor gns passutus — 18 °C [10].

BraxHOCTb B MeHbLLEN CTeneHu SBASETCA BaXHbIM Ma-
pamMeTpOM, KOTOPLIN TaKkkKe B/IMSIET Ha nepefady Manspuu.
BbixkMBaeMocTb KOMapoB YBEIMYMBAETCS MpU BRAXHOCTH
Bbie 60% [11]. YacTota M MHTEHCUBHOCTL OCAJKOB ABNS-
loTCA BaKHeWWwuUMK daKTopamy, CO3AaloLLMMM MecTa pas-
MHOXEHUS KOMapOB W, TaKUM 006pa3oM, perynupyoLLMMI MUK
UNCNEHHOCTW KOMapOB-nepeHocunKoB [12].

PucK ce30HHOI nepefauM Mansipuu 3aBUCUT OT CE30H-
HbIX 0CafIKOB, CBA3aHHbIX C MyCCOHAMM B TPOMMYECKUX peru-
oHax. Hanpumep, HaBOAHEHUS MOTYT NpensTcTBoBaTh bopbbe
C MepeHOCYMKaMn MHAEKLMW 1 pa3pyLuaTb MECTHYH MHbpa-
CTPYKTYpY 34paBooxpaHeHus. OLHOBPEMEHHO C 3TUM 0bUNb-
Hble 0CafiKM CMbIBAOT MecTa 00MTaHUS JIMYMHOK KOMapoB
1 CHWKAIOT pUCK 3aboneBaHna manapueii [13].
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OpHaKo He Bce KOMapbl 0AMHAKOBO pearnpyioT Ha u3Me-
HeHus BoAHOW cpenpl. HekoTopble BUALI KOMapoB Mpeano-
UMTaKOT YMCTYI0 BOAY M TeHb, B TO BPEMS KaK Apyrue — co-
TIOHOBATYI0 WK COJIEHYH BOAY. 3TO 03HAYAET, YTo B pPasHbIX
pervoHax Mupa OT CE30HHbIX 0CAAKOB MOXET ObiTb pasHblif
3ddeKT Ha pacnpocTpaHeHue Manspum [14].

MoaTBEPKAEHUEM BAMSHWUS KIMMAaTUYECKUX (DaKTOpOB
Ha pacnpoCTPAHEHHOCTb MaNApUM CIYXUT CUNbHas 3acyxa
Hap, CaxeneM B 1970-x n 1980-x rr., KoTopas npueena K co-
KpaLLeHuio pacrnpeenequs u 06unvs nepeHocUMKoB aHode-
nos [13].

PacTywas ycTonumMBoCTb NepeHOCUMKOB-KOMAapOB K WH-
CEKTULMAAM, 0BbIYHO UCMOMb3yeMbIM B 06paboTaHHbIX Npo-
TMBOMOCKMTHBIX CETKax W NpW OMPbICKUBAHUMA MOMELLEHWH,
yBeNM4MBaEeT Harpysky Ha 6opbby ¢ mansapuen. HecMotps
Ha BCe NpeanpuHATbIE NPOdUNaKTUHECKUE MepbI, BOCIPUMM-
UMBOCTb YA3BUMBIX IPYNM HaceneHns 6e3 unm ¢ U3MeHEHHLIM
MMMYHUTETOM K MHPEKLMM (ManeHbK1e AeTh 1 bepeMeHHble
JKEHLUMHbI) MO-MPeXHeMy O0CTaéTcA BaXXHOM nNpobnemoit
B bopbbe ¢ Manspuen [16].

B cBeTe aTux dakTopoB BaxHO paspabaTbiBaTb CTpa-
Terun Gopbbbl ¢ Manspuew, y4uTbiBas CE30HHbIE 0CaAKU
U W3MEHEHUS KIUMaTa. ITO MOXKET BKJIKOYaTh B cebs Mepbl
M0 KOHTPOJI0 KOMApOB, YAYULLEHW0 MHDPACTPYKTYphI 34pa-
BOOXPaHeHUs U MHHOPMUPOBAHUIO HaceneHns 0 NpoduNaK-
TUKe Manspuu. Takxke HeobxogMMo NpOBOAUTL AanbHel-
wue uccnepoBaHus, Ytobbl yylle MOHATb B3aUMOCBSA3b
MeX [y Ce30HHbIMM 0CafiKaMu, KITMMaToM U pacnpocTpaHe-
HWeM Mansipuu, ytobbl addekTMBHO BopoTbecA € 3TUM 3a-
bonesaHueM.

LUenb uccnepoBaHua. PeTpocneKTMBHbIA aHanu3 pac-
NPOCTPaHEHHOCTW 3NU30/10B Mansapuu Ha Tepputopuu Actpa-
XaHcKoii 0bnactu 3a 2002-2022 rr., cBA3AHHOW C KIUMaTU-
YECKWUMM U COLManbHbIMU PaKTOpPaMK, C Liefblo MOBLILLEHMS
3 PeKTMBHOCTU NPOBOAUMBIX MPODUNAKTUYECKUX Mepo-
MPUATUNA.

MATEPUANT U METObI

B xope obcepBauuMoOHHOr0 MUCCneA0BaHWA ONpeaensnu
KOpPeNsUMI0 MeXay pacnpocTPaHeHUEM Mansipum U KIu-
MaTUYeCKUMM, a TaKKe coumanbHbiMM dakTopamu 3a 2002-
2022 rr. Ha TeppuTopum AcTpaxaHckoi obnactu. UccnepoBa-
HWe OCYLLECTBJIANN KPYroroAuyHO.

AHanus KMMaTUYECKUX M COLMANBHBIX LaHHbIX OCYLLECT-
BASIM HQ OCHOBAHWM CTAaTUCTUYECKOM 06paboTKM OTUETHBIX
¢dopM LleHTpa rurmeHbl u anuaemmonoru B ACTpaxaHCKOM
obnacti, a TakXKe No AaHHLIM, NPefocTaBnieHHbIM Pocno-
TpebHaa3opoM no ActpaxaHcKoi obnacTu.

3a uccreayeMbiii NepuoA Ha TeppuTopum 0bnacTv 3aperu-
CTpupoBaHo 42 anu3ofa Mansipun. Haubornee yacto BCMbILLKY
3abonesanns ¢ukcupoBanm B 2002-2005 rr., Ha ux Aonio
npuwwnock 76,2% (n=32). B 2006, 2007, 2009-2013, 2015
n 2021 rr. B permoHe He bbiN0 3aperMcTpMpPOBaHO HU OfHO-
ro cnyyas manapum, a ¢ 2008 r. gukcmpoBanu eanHUYHbIE
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Tabnuua 1. YacTtoTa BCTpEUaeMoCTH Mansipum Ha Tepputopuu AcTpaxaHckoi obnactv B 2002-2022 rr.
Table 1. The incidence of malaria in the Astrakhan region in 2015-2022

Fom Yucno anuszogos | Number of episodes SKETeHCHBHOCTS WHBaIM, %
Years 3aBo3Hble BropuyHble 0T 3aBO3HbIX The extent of the invasion (%)
Imported Secondary from imported

2002 4 7 26,3

2003 3 5 18,9

2004 0 7 16,9

2005 3 3 14,4

2008 0 1 4,9

2014 2 0 1,2

2016 1 0 2,5

2017 1 0 2,5

2018 2 0 4,9

2019 1 0 2,5

2020 1 0 2,5

2022 0 1 2,5

Bcero / Total 18 24 100,0

C/ly4au 3aBO3HOM ManApuW. AHanus BCTPeYaeMocT Manapumn
3a MccnefyeMblid Nepuog, NpefcTassieH B Tabn. 1.

CratucTyecKyto 00paboTKy MoyYeHHbIX AaHHbIX Npo-
BOAUNK ¢ ucronb3oBaHueM Microsoft Office Exel (Microsoft,
CLLIA) n Bio Stat Professional 5.8.4 nna nonyyexus Koaddu-
LMeHTa penpe3eHTaTBHOCTM (%) paaa AaHHbIX.

PE3YJIbTATbI

CornacHo faHHbIM LleHTpa rurveHsl U anugemMmonoruu
B ActpaxaHcKoi obnactu, cpefHuii Ce30H nepeaaun Mans-
pum cocTaensieT 121 geHb (puc. 1). [nobanbHoe notenneHue,

BbI3BaHHOE AEATeNbHOCTbIO YEI0BEKa, YBEMUNIO CPOKM aK-
TMBHOrO pacnpocTpaHeHMs TPaHCMUCCHBHBIX 3aboneBaHui,
B TOM YnCne Manspum.

Mo paHHbIM PocnotpebHagsopa no ActpaxaHckoi 06-
NacTu, B CaMylo XapKyl 4acTb JieTa (MoNb—aBrycT) KoMa-
POB-NEPEHOCYMKOB Manspun Mano. [laHHoe noBefeHue 00-
YCNOB/IEHO HEBO3MOXHOCTbIO Pa3BUTMSA Mapa3nTa B KOMape.
[leiicTBMe BbICOKMX TeMnepaTyp rybutensHo 4518 MansipuitHo-
ro nnasMoAms. 370 NOSIOKUTENBHO CKa3bIBAETCS HA CUTYaLMK
C Mansipuen B peruoHe.

MHoroneTHMn aHanu3 TemmepaTypHbIX MoOKasaTe-
Neit B pervoHe nokasan, 4YTo Haubonee 4yacTo Manspuio

150 -
143
140 |
130 A
120 |
110 1
108

100 : : : : : 104 : : : : :

2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

Puc. 1. MpopomxuUTeNbHOCTL Ce30Ha Nepeaadn Manspum (B AHAX).
Fig. 1. Duration of the malaria transmission season (in days).
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perucTpupoBani B BECEHHe-NIETHW Nepuof, Koraa cpeaHe-
CYTOYHasA TeMneparypa bbina Boiwe +17 °C.

Tak, B 2002-2005 rr. 3aperucTpupoBaHo Haubonbluee
uucno cnyyaeB Manspum — 76,2% (n=32). Pacnpenenenue
Mo MecsLaM NpeaCcTaBneHo Ha puc. 2.

B 2006 n 2007 rr. manspuio B AcTpaxaHcKoi obnactu
He peructpupoBanu. C 2008 r. B perMoHe peructpupyloTcs
UCKIIIOYNTENIHO 3aBO3HbIE M BTOPUYHBIE OT 3aBO3HbIX 3MK-
30/bl Manspum.

MonyyeHHble pesynbTathl 3a 2002-2008 rr. nokasbiBa-
10T CHUXKEHWE KOJIYeCTBa Cly4aeB MasiipUv Ha TeppUTOpUM
ActpaxaHckoi obnactu. 310 MoXeT bbITb pe3ynbTaToM Npu-
HATbIX Mep N0 NpOQUIAKTUKE M KOHTPOJKO 33 KOMapamu,
a TaKKe NOBbILLEHHOW 0CBEOMIIEHHOCTU HACeNIEHNS 0 Mepax
NpeLoCTOPOXHOCTM NPY NOCELLEHUM IMULEMUYECKM ONACHBIX
paitoHoB. OHaKo HeobxoAUMO NPOAONKaTb MOHUTOPUHT CU-
Tyauum 1 NpUHUMATb COOTBETCTBYHILLME Mepbl AN NpefoT-
BpaLLeHMs PELIMAMBOB M pacrnpocTpaHeHns Manspum B byay-
LLEeM B CBA3M C perucTpaumeil 3aBo3HbIX INU3040B Mansipum
W3 Opyrux CTpaH.

Ha tepputopun ActpaxaHckon obnactu anusofbl 3a-
BO3HOW Manspuu perucTpupoBanu Kak u3 ctpaH CHI, Tak

2002 .

9%

64%

OfAHBapsb | January
O Anpenb | April
W Hosb6pb | November

OMaprt | March
OWioHb | June

2004 .

L
Iy

OMapr | March
OMait | May
O CeHTs6pb | September

O Anpens | April
OWonb | July

T.30,Ne 12, 2023
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1 ¢ AQpUKaHCKOro KOHTUHEHTa. 3aB03Has Manspusi BO3HMKa-
€T, Kor4a UHULMPOBAHHBIN YenoBeK NepeHoCUT napasuToB
B HOBYI0 06/1aCTb M NepeaaéT ux KoMapam yepes yKycol. [ons
3aB0O3HbIX 3MM30[10B Mansapum coctasuna 26,2% (n=11) ot 0b-
LLero y1cna 3a uccnefyeMolit nepuog. MoppobHas uHdopMa-
LA 0 Cyyasx 3aBO3HOW Manspuv NpeAcTaeneHa B Tabn. 2.

B Mapte 2002 r. B AcTpaxaHu 3apermcTpupoBanu ciyyan
Manspuu y 15-netHero xwtensa AsepbaigaHa. 310T ciy-
Yal ABNANCS BTOPUYHBIM U CBA3AH C 3aBO3HBIM UCTOYHUKOM
3apaxeHus. Ewé aBa cnyyas manspum bbinu 3aperucTpu-
poBaHbl B aBrycte Toro xe roaa (18,2%). 06a nauueHTa ro-
POACKUE XUTeNU. BaxHO 0TMETUTB, YTO Cllyyan NpoM3oLLTU
BO BpeMsi ce30Ha 3(Q(EeKTMBHOM 3apa)aeMocTU KOMapoB
U nepefayn Manspuu (BeceHHe-neTHUW nepuon). [laHHbIi
(aKT NoLYEPKUBAET BAXHOCTb NPUHATUA Mep NPeJoCTOpPO-
HOCTM W 3aliMThl OT KOMapoB, 0COBEHHO B Mepuoabl MNOBbI-
LUEHHOW aKTUBHOCTH.

B 2003 r. 3aduKcupoBanu ewé ABa cnydvas Manspuu
(18,2%). OanH M3 HMX npou3oLlen B MIOHe B AXTYOMHCKOM
paloHe, a apyron — B uione B HapuMaHOBCKOM paiioHe.
06a cnyyas bbinM noaTBepxAeHbl nabopaTopHo M TaK-
Xe ABNANUCL BTOPUYHBIMU OT 3aBO3HOMO MCTOYHMKA. 3TO

2003 r.

OMapr | March
OMWioHb | June

O Anpens | April

2005 .

O Anpenb | April OMait | May

OWonb | July OAsrycT | August

Puc. 2. 3abonesaeMocTb Manspueit Ha TeppuTopum AcTpaxaHckoii obnactu B 2002-2005 rr. (no MecsiLam).
Fig. 2. The incidence of malaria in the Astrakhan region for 2002-2005 (by month).
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Tabnuua 2. KonnyectBo ann3o0B 3aB03HOI Manspuu B ActpaxaHckon obnactu B 2002-2022 rr.
Table 2. The number of episodes of imported malaria in the Astrakhan region in 2002-2022

IKCTEHCUBHOCTD
uHBasuu, %
The extent of the
invasion (%)

Yucno cnyyaes

Crpana | Country Number of cases

Bup Manspum | Type of malaria

CHr | CIS
AsepbaitoxaH | Azerbaijan Vivax-mansapus | Vivax-malaria 2 18,3
Malariae-manspus | Malariae-malaria 1 9,0
Falciparum-manspus | Falciparum-malaria 1 9,0
Tapkukuctad | Tadjikistan Vivax-manspus | Vivax-malaria 2 18,3
Falciparum-manspus | Falciparum-malaria 1 9,0
AdpukaHckmit KoHTUHeHT | The African continent
Kot-a'WByap | Ivory Coast Vivax-manspus | Vivax-malaria 1 9,0
MaspuTahus | Mauritania Vivax-manapus | Vivax-malaria 2 18,3
Pecnyb6nuka KamepyH | Republic of Cameroon  Falciparum-manspus | Falciparum-malaria 1 9,0
Bcero | Total — " 100,0

Ta6nuua 3. 3aperncTpupoBaHHbIe 3aBO3HbIE M BTOPUYHBIE OT 3aBO3HbIX 3NM30Abl Mansipui B ActpaxaHckoi obnactv B 2002-2022 rr.

Table 3. Registered imported and secondary imported malaria episodes in the Astrakhan region in 2002-2022

. . Mecsuy,

Faon Cree e B | oo | [0
CoBetckuit | Soviet AsepbaitgkaH | Azerbaijan 3aBo3Hoii | Imported Vivax Mapt | March 2002
CoseTckuit | Soviet AsepbaiimxaH | Azerbaijan  BropuuHblii | Secondary Vivax Mapr | March 2002
KpacHospckuii AsepbaiimkaH | Azerbaijan  BropuuHbii | Secondary Vivax Apryct | August 2002
Krasnoyarsk
Kuposckwii | Kirovsky AsepbaiimxaH | Azerbaijan  BropuuHbiii | Secondary Vivax Apryct | August 2002
AxtyouHckui | Akhtubinsky MaBpuTaHus | Mauritania 3aBo3Hoii | Imported Vivax MioHb | June 2003
HapumaHoBckui MapuTanus | Mauritania  BropuuHblit | Secondary Vivax WioHb | June 2003
Narimanovsky
AxtyouHckui | Akhtubinsky MaBpuTaHus | Mauritania ~ BtopuuHbii | Secondary Vivax MioHb | June 2003
CoBetckuit | Soviet TapukuctaH | Tadjikistan 3aBo3Hoii | Imported Vivax WioHb | June 2005
CoseTckuit | Soviet TapurmctaH | Tadjikistan ~ Bropuunblii | Secondary Vivax WioHb | June 2005
Kuposckuii | Kirovsky Tapukmctad | Tadjikistan ~ BTopuuHblii | Secondary Vivax WioHb | June 2005
CoseTckuit | Soviet Tamxukuctad | Tadjikistan 3aBo3Hon | Imported  Falciparum  Anpensb | April 2014
JleHuHckmii | Leninsky TapukuctaH | Tadjikistan 3aBo3Hoii | Imported Vivax Wionb | June 2014
Cosetckuin | Soviet Pecnybnmka KamepyH | 3aBo3Hoi | Imported  Falciparum  WioHb | June 2016

Republic of Cameroon
CoBeTckuit | Soviet Kot-a'WByap | Ivory Coast 3aBo3Hoii | Imported Vivax WioHb | June 2017
JleHuHckuiA | Leninsky MagpuTaHus | Mauritania 3aBo3Hoi | Imported Vivax Wionb | July 2018
CoBetckuit | Soviet AsepbaiimkaH | Azerbaijan 3aBo3Hoii | Imported Vivax Mait | May 2018
CoBetckuit | Soviet AsepbaitgkaH | Azerbaijan 3aBo3Hoi | Imported  Falciparum ~ Asryct | August 2019
Jumanckwmii | Limansky AsepbaiimkaH | Azerbaijan 3aBo3Hoii | Imported Malariae WioHb | June 2020
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NOAYEPKMBAET BAXKHOCTb KOHTPOA M MOHUTOPUHIa BBO3U-
MbIX TOBApOB M3 PErvoHOB, FAe Manspus LUMPOKO pacmnpo-
CTpaHeHa. AHanu3 JaHHbIX 3aBO3HbIX M BTOPUYHLIX OT 3a-
BO3HbIX 3MW3040B Manspuii, a Takxe WHdopMaums o MecTe
perucTpauum, CTpaHe, BUAE Manspuu U JaTe perucrpauum
3aboneBaHus nsnoxena B Tabn. 3.

CornacHo npeacTaBfeHHbIM [aHHbIM, B pe3ynbTaTte
MUrpaumm (C Y4ETOM BTOPUYHBLIX OT 3aBO3HBIX) B PETUOHE
duKcmposanock 3 Buga Manspum: Vivax-mansapus, Malariae-
Manspus u Falciparum-Manspus. OgHako Hambonee YacTo
peructpupyetcsi Vivax-mManspus, Ha €€ [LON0 MpULLIOCh
72,3% (n=13), B TOM unCne BTOpUYHas oT 3aBo3HON — 53,9%
(n=T7). Pexe dukcuposanu Falciparum-manspuio — 22,3%
(n=4), KoTopas 6bina NpefcTaB/ieHa UCKIIOYUTENBHO 3aBO3-
HbIMW cnydasmu. Malariae-Manspus oTMeyanach B eMHMY-
HOM cnyqae — 5,4%.

Bce s3aboneswue Manspuen npoxusanu B ActpaxaHu
B FOPOACKON U CeNbCKOW MECTHOCTAX. V3yunB BO3MOMHbIE
oYaru pacrpocTpaHeHWsi Mansipuu, yoanocb OTMETUTb He-
CKONbKO (PaKTopoB, CO3AaloWux bnaronpusTHbIE YCIOBUS
ANS aKTUBHOTO Pa3MHOXEHWS KOMapoB.

OnHuMM u3 dakTopoB aBnAeTcs 6aM30CTb BOAOEMOB,
rne BO3MOXHO pasMHOXeHWe KoMapoB Anopheles. 3apoc-
e Gepera BOJOEMOB CO3[al0T BnaronpusaTHble YCnoBus
ONS aKTUBHOIO Pa3MHOXEHWS KOMapOoB-NepeHOCYNKOB, TEM
CaMbIM YBEeJINYMBAsH PUCKW BO3HUKHOBEHWSA BCMbILLIKM Mansi-
puM B pervoHe. TeppuTOpManbHOe pacrnofioXeHue, a Tak-
e TN U nnowasb bnmxaiwmx BOLOEMOB NpeLCcTaBNeHbl
B Tabn. 4.

BTopbiM BaxHbIM (haKTOpOM, CMOCOOCTBYIOLMM MOBbI-
LIEHMIO YPOBHA Mepefadu Manspum, sIBSETCS MeCTo npo-
YKMBaHWA Niofei C NOATBEPIKAEHHOW Manapuei. AHanus Me-
CTa MPOXMBaHUsA NOKa3as, YTo BOMbLUMHCTBO flofeN UMEeKT
[0Ma, nonajatolume nof nporpamMmy «Betxoe xunesé». B Ta-
KUX JoMax co3paloTcs bnaronpusiTHble ycnoBus ans exe-
FOAHO LMPKYNSLMM KOMapOoB-NepeHOCUYUKOB Manspuu.

T.30,Ne 12, 2023
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OBCYXAEHUE

CHWKEHMEe WMHUMAEHTHOCTM Manspuu B AcTpaxaHCKOW
0611acTv KoppenvpyeT C NPeKpaLLeHUeM BHYTPEHHEN TpaHC-
MUCCUM 3aD0NEBaHUA M COKpALLEHWEM YUCA CNYYaeB WH-
(eKumM OT UL, NpUBLIBAIOLLMX U3 PEFMOHOB, FAe 3aboneBa-
HWe pacrnpocTpaHeHo. YKa3aHHOoe COKpaLLeHWe KONMWYeCTBa
NaLMeHTOB, MHPMLMPOBaHHbLIX ManspuUen, BKIKOYasA Hannume
ManApUMHBIX NapasuToB Y JIUL, NepeMeLLaloLLMXCs U3 CTPaH
LleHTpanbHoi A3uM, 0Kasaso 3HauMTeNbHOe BIMSHUE.

lpuMeyaTenbHO TakKe, 4To B 0CHOBHOM creumduyeckue
MMMOPTUPOBaHHbIE CAly4an MPOUCXOLAT OT NYTeLIeCTBEHHU-
KOB, BO3BPALLAIOLLMXCA U3 TPOMUYECKUX ManspUiHbIX paii-
OHOB, HECMOTPSA Ha TO YTO 3T0 B DONBLUMHCTBE CBOEM U30-
JIPOBaHHbIE UHUMLEHTLI.

Mpu paccMOTpeHUM AMHAMUKM KIMMaTUYECKUX U3MEHe-
HWWA HaCTOATENbHO PEKOMEHAYETCA NpUHATUE 3QEKTUBHBIX
cTpaTernit NpodUNaKkTMKY, C aKLEHTOM Ha pasBUTUW KOM-
METEHTHON W CBOEBPEMEHHON AWArHOCTUKM B MeAULIMHCKUX
1 NPOMUNAKTUYECKUX YUPEKAEHMSX.

B AcTpaxaHckoi 0bnacTi Ha rocyfapcTBEHHOM YpOBHe
NpeLnpUMHUMAIOTCA PasnnyHble Mepbl A8 NPeAoTBpaLLeHus
pacnpocTpaHeHus Manspuu. [NaBHOM cTpaTerven sBNseT-
CA NoAJepxaHue BbICOKOTO YPOBHS MeOMULMHCKON CyXbbl
U KOHTPONb Haj, HAaCEKOMbIMM, KOTOpblE MEPEHOCAT BUPYC.
B HacTosiee BpeMs B pervoHe BeAETCA cuCTEMAaTUYECKoe
obcnefoBaHMe U MOHUTOPUHI HAaCcEKOMbIX Ha Hanuuue BO3-
byoutens Manspuu. TakKe NpoBOASATCA perynspHele buodu-
3M4ECKVE U XMMUYecKue 0bpaboTku TeppuTopum, rae obHa-
PYKEHbl HAacEKOMblE-HOCUTENM, AN YHUUTOXEHUA IMYUHOK
U AauL,.

OpHako MHorve Bpauu OLIMBOYHO MOMAraioT, 4To Mans-
PYSt HOCUT UCKIHOYMTENBHO UCTOPUUECKMIA XapaKTep. B cBsA3m
C YeM BaXKHbIM acmeKkToM paboTbl MeAMUMHCKOrO coobuue-
CTBa ABNSiETCA BHeApeHue 0byyeHns Bpayen M MeQULMHCKOro
nepcoHana UarHocTUKe 1 neyeHnto Manspuu. CneumanmcTbl

Ta6nuua 4. brvxkaniume BOLOEMbI OT MECT NPOXMBAHWUA NULL C BbISBNIEHHOM Manspuen
Table 4. The nearest reservoirs from the places of residence of persons with detected malaria

Ha3BaHue Pacnonoxxenue Tun Bogoema Mnowapp, ra
Name Location Type of reservoir Area (ha)

Epuk KypsHouka KpacHosipcKuii paiioH AHodenoreHHbiii | Anophelogenic 2,0

Eric Kuryanochka Krasnoyarsk region

Epuk Cyxoit | Erik Dry XapabanuHckui paiioH AHodenoreHHbin | Anophelogenic 25
Kharabalinsky district

Epuk LWnyposoe | Eric Shnurovoe AxtybuHckui paiioH | Akhtuba district AxodenoreHHbiit | Anophelogenic 3,0

Bonoém Cagosoiit | Garden pond HapumaHoBcKuit paiioH AHodenorenHsbin | Anophelogenic 1,1
Narimanovsky district

Epuk CenHoi | Eric Sennoy Mkp. babaesckuit | Md. Babaevsky AHodenorenHbi | Anophelogenic 2,7

Pykas llopoackoii | Urban arm Yn. Kyiibbiwesa | St. Kuibyshev AHodenorenHnin | Anophelogenic 73,0

Bogoem N2 1 | Reservoir No. 1 Yn. CaxanuHckas | St. Sakhalinskaya CbpocoBas KaHaBa 0,2

The discharge ditch
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AOJIKHBI NOMy4aTh HEOOX0AMMbIe HaBbIKW M 3HaHWs ANs NpU-
BreyeHus 1 obcnefoBaHMsA NaLUMEHTOB, a TaKKe NS npefo-
CcTaBneHns 3GEKTUBHOrO NeYeHNs 1 NpodunaKkTUKM 3abo-
NeBaHms.

B nocnepHue pecatuneTus B UCTOpUM YeNOBEYECTBa Npo-
n3oLwnm becripeLieieHTHbIE U3MEHEHUS B IKOCUCTEME U KITU-
MaTe, X0Ts aKLEHT Ha posiv TeMnepaTypbl B 3MUAEMUONIOMN
ManspuM YCTynaeT MecTo mpeapacnonaraTefibHbiM YCoBK-
AM (M3MEHEHMI0 IKOCMCTEM, NONUTUYECKON HECTabUNbHOCTH
W nonuTuKe B 06acTu 34paBoOOXpaHEHMs), KOTopble COKpa-
TWNW cpefcTBa Ha Bopbby C MepeHoCUMKaMK, B COYETaHUM
C Ha/M4YMEM MUTPALMOHHBIX MOTOKOB U3 3HAEMUYHBIX CTPaH.

JbdeKTMBHaAA cucTeMa nepepaun Manspuu Tpebyet
CUNbHOTO B3aUMOJENCTBUA MEXAY JIOABMMU, 3KOCUCTEMO
W MHOUUMPOBaHHBIMM NepeHocyMKamu. [nobanbHoe noTe-
MnNeHue, BbI3BAHHOE AEATENIbHOCTHIO YESIOBEKA, MOBbLICUNIO
PUCK TPAHCMMCCUBHBIX 3a00NEBaHNM, B TOM YMCe Manspuu.

BnusHWe KnMMaTUYecKux 0cobBeHHOCTEN pervMoHa oTpa-
XeHo B pabote T.B. CtynoBou u coagr. [17], KoTopble onpe-
LENSAI0T KOPPeNnALMI MeXy 0TCYTCTBUEM NPUBLIYHBIX 0CEHU
1 BECHBI CO CHUXEHWEM YMCIIa CIy4aeB 3aBO3HOM U MECTHOM,
NPUPOLHO-04aroBol, Manspuu. TaKKe OTMeYaeTcs CBSi3b
CaMOJIMKBULALMM BOLOEMOB B CBA3M C 3aCYLL/IMBbLIM K/IMMa-
TOM C CaMOJIMKBMALMEN NPUPOAHBIX 04aroB KOMapoB-nepe-
HOCUMKOB.

CornacHo paHHbIM PocnoTpebHagsopa no ActpaxaHcKon
obnactu, B camble Japkue NeTHue Mecsubl (Miob—aBrycT)
MPaKTUYeCKU OTCYTCTBYET NEPEHOCUMK Manspuu — KoMap. 310
CBSAI3aHO C TEM, YTO OKpYKatoLLas cpesia CTaHOBMTCS HACcTOSb-
KO HarpeToM, 4To He MO3BOJIAET Pa3BUBATLCA ManApUIHOMY
MNasMoamio B KOMape, a CIef0BaTesbHO, U CaMoMy KoMapy.
Bbicokas TemnepaTypa He TOMBbKO MPENSTCTBYET PasBUTMIO
napasuTa, HO 1 NpUBOAMT K ero rmbenn. 310 oKasbiBaeT no-
JIOXUTENBHOE BAMSIHUE HA CUTYaLMIO C Mansipueid B pervoxe.

Benyulyto ponb TeMnepatypbl B pacnpocTpaHeHuu Mans-
pum Takoke oTMmevatoT B.A. MupoHoBa u coasT. [18], KoTopble
NoAYEPKMBAKOT, YTO M3MEHEHWE TEeMMepaTypHOro pexuma
ABNAETCA OJHWAM U3 MYCKOBBIX MEXAaHU3MOB AN Pa3BUTMS
BCMbILIEK Mansipun. ABTOpbI OTMEYAloT Pe3Koe YBEIMYEHME
3NM3040B Manspum ¢ cepeaumHbl 1990-x r., korna B Mockos-
CKOW 06NacTh 0TMEYanoch NOBbLILLEHME CPELHEN TEMMepaTy-
pbl no 18 °C.

Mo nporHo3HbIM AaHHbIM C.M. Manxa3oBoi 1 coasr. [19],
bAnKe K KOHLY BeKa 06Lias adhdeKTMBHas TeMnepartypa by-
LET YBeNMumMBaThes Ha GoHe bosiee BbICOKMX CPEAHECYTOUHBIX
TEMMeparyp, co3nasas bnaronpuaTHble yCioBUA ANs passu-
TUA MHOTUX Napa3suTapHbIX 3ab0N1eBaHui, B TOM YnUCne Mans-
pun. NporHo3upoBaHue U3MEHEHMI KITMMATUYECKMX YCIIOBMUIA
MO3BOJSIUT CBOEBPEMEHHO NPUHATL MEpPbI MPEAOCTOPOIKHOCTH
ANs NpeAoTBPaLLEHUs BCMbILLEK 3aboneBaHui.

OpHako criepyeT OTMETWTb, YTO M3MEHEHWe KiuMMara
MOXET UMETb U HeraTuBHble nocneacTsus. Hanpumep, pa-
HWI NPUXOL BECHbI U JIETa MOXET NPUBECTU K YBENUYEHMIO
UMCNEHHOCTM Napa3uToB, KOTOPble OYAYT CNYXUTb NepeHoc-
YnMKaMu Jpyrux 3aboneBaHuid. [lo3ToMy BaXHO NpPoOBOAUTL
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CUCTEMATUYECKME MOHMTOPUHIOBblE PaboTbl M NPUHUMATbL
COOTBETCTBYHOLLUME MepbI M0 NPeA0TBPALLEHMIO PacnpocTpa-
HEeHUA NHOEKLNIA.

B uenoM, nsMeHeHne KnMMaTa B AcTpaxaHcKon obnacTy
OKa3blBaeT 3aMeTHOe B/IUAIHME Ha MEepPeHOCHMKOB Mansipuu.
B HacToslee BpeMs bnarogaps BbICOKMM TemnepaTypam
KOMapbl, ABNSIOWMECA NEPEHOCUUKAMU Manspum, He MOryT
pa3BuBaTbca U nornbatot. OpHako HeobxoauMo NpoaomKaTh
U3Yy4eHWEe 3TUX M3MEHEHWUN M UX BO3MOXKHbIX MOCNEACTBUIMA
ansa obecneyeHns besonacHocTu M bnarononyyms permoxa.

3AKJIOYEHUE

MaKcKManbHoe Y1Co 3aperucTpUpoBaHHBIX Cy4aeB 3a-
BO3HO/ Mansapuu 6bino otMedeHo B 2002 r. — 11. OgHako
B MOC/EAHME FOfbI 3TO YMCNIO YMEHBLUMAOCh [0 HECKOSIbKUX
cnyyaes B rof,. [lons 3aB03HbIX 3NM3040B Manapumu COCTaBU-
na 26,2% (n=11) ot obuero yucna 3a MccnepyeMbli NEpUOA.
370 CBUAETENLCTBYET O TOM, YTO Manspus B ACTpaxaHCKOIA
obnactu cTana MeHee pacnpoCTPaHEHHOM BoNesHb.

HecMoTps Ha cHWXeHMe Yncna cnyyaeB Manspum, Heob-
XOAMMO MPOLOJIKATh MOHUTOPUHT M KOHTPOJ/b 33 HalMumeM
KOMapoB-NepeHOCUMKOB C YYETOM KIMMaTUYECKUX 0CoDeH-
HoCTeW pernoHa. TakKe AOMKHbI NPOAOSIKATLCA PErynspHbIe
06paboTky TeppuUTOpUA, rae 06HapYKeHbI HACEKOMblE-HOCK-
TeNM, ANs YHUUTOXKEHUS IMHMHOK W AnL,

KpoMe Toro, MHorue Bpaun owmbo4HO NoiarakT, uTo Ma-
NAPUS HOCUT UCKITKOYMTENBHO UCTOPUYECKUI XapakTep. B cBs-
31 € YeM BaXHbIM acrekToM paboTbl MeAMLMHCKOrO cooblue-
CTBa ABNAETCA BHeAPeHWe 0by4eHns Bpayen U MeIULMHCKOro
nepcoHana AUarHocTUKe 1 neveHnto Manspuu. Cneumanuctbl
LOJKHBI NOMy4aTh HEOOXOAMMBIE HaBbIKM M aKTyasbHble 3Ha-
HWSA 0SS NpUBNEYEHUs M 0bcneso0BaHUs NaLMEHTOB, a TakKKe
ANA NpefocTaBnieHns aQMEKTUBHOTO NeveHuns U Npodunak-
TUKM 3aboneBaHus.

KnuMaTtyeckue M3MeHeHUsi MOTYT MPUBECTU K BO3Bpa-
LEeHMI0 BaronpuATHBIX YCIOBUIA 18 Pa3MHOMKEHUS KOMa-
POB 1 BO30OHOBNEHUIO PacnPOCTPaHEHUs Mansipuy, No3ToMy
BAXHO YLENATb JOMKHOE BHUMaHWe 3Tol NpobieMe 1 cBoe-
BPEMEHHO MPUHUMATb Mepbl NO NPeLOTBPALLEHNI0 BO3MOXK-
HbIX BCMbILLEK 60ME3HN.
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[lnHaMMuKa noKasaTtenei BapuabenbHOCTU cepAevHOro
pUTMa U apTepuanbHOro AaBneHus Yy JIerkoartieToB
W NbIXKHUKOB NOA BIMSAHUEM TPEHUPOBOYHOM Harpy3Ku

E.B. Macbko, W.I'. Mocsarux, N.M. bonko

CeBepHbliA rocyapCTBEHHbIN MeAMLIMHCKMIA YHUBEPCUTET, ApxaHrenbck, Poccus

AHHOTALMA

06ocHoBaHue. [lpobneMa apanTauuu opraHu3Ma uenoBeKa K ycnoeusM EBponelickoro CeBepa, HECMOTpS Ha pesynbTaTbl
MHOrOYMUCTIEHHbIX UCCNeA0BaHNI, He TepAET CBOeH aKTyanbHOCTU. HecoMHeHHBIM fBsieTC HeobxoauMoCTb UCCNeAoBaHNA
TPynn HaceneHus, Ybs [eATeNbHOCTb CBA3aHa C M3MUEeCKoN HarpysKoii B aKcTpeMarbHbIX yenosusx Cesepa. K ogHoii u3 Ta-
KUX KaTeropuit 0THOCATCS CMOPTCMEHbI, 3aHMMAIOLLMECS LMKNMYECKUMY Buaamu cnopta. OcobeHHo aKCTpeManbHOM ons faH-
HOM KaTeropuu CropTCMEHOB CTaHOBMTCS COPEBHOBATENbHAA LeATe/NbHOCTb, KOTopas TpebyeT oT opraHu3Ma HenpepbiBHOM
W ANWTeNbHON GU3NYecKoii paboTbl ¢ reHepaLmen MaKcUManbHOM MOLLHOCTK. TpeHUpOBOYHas W COPeBHOBATESbHAsA AeATeSlb-
HOCTb B YCNOBMAX ONIM3KUX K NpeAenam UHAMBUAYaNbHbIX GU3NYECKUX BO3MOXHOCTEN YeNOBEKA, HECOMHEHHO, DyeT OKa-
3blBaTh BAMSHWE HA YPOBEHb HANPSKEHNS MEXaHU3MOB PEryNsaLMM CEpAEYHO-COCYAUCTON CUCTEMBI, @ B OTAANEHHBIX Pe3yb-
TaTax MOXeT NPUBOAUTL K HeBNaronpuATHBIM CTPYKTYPHBIM U BUOXMMUUYECKUM U3MEHEHNAM CepA,eyHO-COCYANCTON CUCTEMBI.
Llenb. BbisBuUTb XapaKTepHble 0CO6EHHOCTU U3MEHEHUS PEryNaLMM CepAEYHOr0 pUTMa Y NIErKoaTneToB W JIbKHUKOB nocne
TPEHUPOBOYHOM HArpy3KH.

Marepuan n Metogbl. B vccnefoBaHuM NpuHAIM y4acTue NBIXKHUKK W NETKOATNEThl MacCoBbIX CMOPTUBHBIX Pa3psfoB, sSB-
NSLWMECs YpoXeHUaMu ApxaHrenbcKoi 06iacTu U perynspHo NpUHUMAIOLLME Y4acTUe B PErMOHaNbHBLIX COPEBHOBAHMSX.
B ycnoBuax MeaMLMHCKMX KabMHETOB CMOPTUBHBLIX KOMMEKCOB ¢ noMoLubto ycTpoiictea YIOT-1/30 «Mcuxodmsnonor» Bbi-
MOJHANN PErmcTpaLmMio KapaMoMHTEPBanorpamMM C NocniedylowmM aBTOMaTMNECKUM aHaiu30M A0 M Mocne TPEHMPOBOYHOM
Harpysku. Takeke 4N1S OLEHKM reMOAMHAMUKM A0 W Nocsie TPEHUPOBOYHOM Harpysku ¢ noMoLubi MoHuTopa Criticare System
8100H peructpmpoBanu nokasatenu apTepuanbHOro LaBneHus.

PesynbTaTbl. YCTaHOBNIEHO, YTO UCXOLHbIE 3HAYEHMS NOKa3aTesell BapMaLMOHHOIO0 pa3Maxa 3HaueHui NpoLONKUTENbHO-
CTU KapAMOMHTEPBANOB [0 HArpy3KU Kak B rpynne NbKHUKOB, TaK U B rPynne JIErKoaTieToB Obiin HECKOBbKO MEHbLLE pe-
(epeHCHbIX 3HaueHuin. BMecTe ¢ TeM cpefHee KBafpaTUYHOE OTKJIOHEHUE MCXOAHO HaXoAMNoCh B Npefenax HOpMasbHbIX
3HaueHuiA. locne TPeHUPOBOYHOI Harpy3Ky U B Fpynne NerKoaTieToB, U B FPYNe JIbKHUKOB CPefHee KBapaTMYHOe OTKII0-
HEHWe W BapWaLMOHHbIA pa3Max NMPUHAMANK 3HAYEHUS MEHDbLLE HUXHEN rpaHuLbl AONyCTUMOro AvanasoHa, Habmoganoch
CTaTUCTUYECKM JOCTOBEPHOE YMEHbLLEHWE BbILLEYKa3aHHbIX MOKa3aTeneil 0THOCUTENIbHO UCXOAHBIX 3HayeHui. [onyyeHHble
pe3ysbTaThbl NPOBEAEHHOIO CNEKTPANbHOI0 aHanM3a KapAMOWHTEPBAIOB [10 Harpy3Ku CBULETENLCTBOBANIM O BbICOKOM YPOBHE
HeliporyMopanbHoi perynsuuu. Mocne Harpysku B 0benx uccnepyeMblx rpynnax Habmtofanu cTaTMCTUYECKU AOCTOBEPHOE
YMEHbLLEHME UCXOAHBIX 3HAYEHMI 06LLEN MOLLIHOCTH, NOJYYEHHbIE pe3ynbTaTbl COOTBETCTBOBAM AMana3oHy CPeAHEro ypoB-
HA HEMPOTYMOpasbHOW Perynaumm.

3akniouenue. [lpoBeEHHbIE UCCNeA0BaHNSA BapnabenbHOCTM CEpLEYHOro pUTMa B rpynne IErKoaTneTos ¢ npeobnagatoLen
aHa3p0bHOM TPEHMPOBOYHOM Harpy3KoW W B rpynne JIbKHUKOB C npeobnapatoLLeit aspobHOM Harpy3Koi NoKasanu, 4To Tpe-
HWUPOBOYHAA Harpy3ka NpeuMyLLECTBEHHO a3pObHOr0 XxapaKTepa, XapaKTepHas A NbKHUKOB, MPUBOAUT K MEHBLUEMY Ha-
NPSIKEHUIO PEFYNATOPHBIX CUCTEM. [laHHOE NpennosoKeHUe TaKiKe HaXOAMNO MOATBEPKAEHWE B MOJYYEHHbIX pe3ynbTaTax
perucTpaummn nokasatesnen apTepuanbHOro AaBeHus.

KnioueBbie cnoea: d)M3MOJ'IOFI/I$|; KapAuWouHTepBasioMeTpuAd; CnopT.

Kak uutupoBarb:
Macbko E.B., MocaruH U.T", Boiiko WM. [InHamuka noka3ateneit BapuabenbHoCTV CepieHHOro pyUTMa M apTepyasbHoro JaBNeHUs Y NErKoatseTos v NbKHU-
KOB N0J, BNIMSHVEM TPEHMPOBOYHO Harpy3ku // 3xkonorvs yenoseka. 2023. T. 30, N2 12. C. 929-938. DOI: https://doi.org/10.17816/humeco630456

Pykonucb noctynuna: 18.04.2024 Pykonucb opo6peHa: 04.06.2024 Ony6nukoBaHa online: 04.07.2024

4
3KO®BEKTOP Pacnpactparserca Ha yenosusax nuuen3un CC BY-NC-ND 4.0 International
© 3ko-BexTop, 2023


https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://doi.org/10.17816/humeco630456
https://doi.org/10.17816/humeco630456

930

ORIGINAL STUDY ARTICLE Vol. 30 (12) 2023 Exologiya cheloveka (Human Ecology)
DOI: https://doi.org/10.17816/humeco630456

Effects of training load on heart rate variability and
blood pressure in track and field athletes and skiers

Evgeniy V. Masko, Igor G. Mosyagin, Igor M. Boyko

Northern State Medical University, Arkhangelsk, Russian Federation

ABSTRACT

BACKGROUND: Adaptation of human body to the harsh conditions of the European North remains a topic of ongoing interest,
despite numerous studies on the subject. There is a need to study population groups whose daily activities involve physical
activity in extreme northern conditions. One such group includes athletes who participate in endurance sports. For athletes
engaged in cyclical sports, competitive activities becomes can be particularly demanding, requiring sustained physical
exertion and maximum power generation. Training and competing in harsh conditions place significant strain on the body’s
cardiovascular regulation mechanisms. Over time, this may result in detrimental structural and biochemical changes in the
cardiovascular system.

AIM: To identify the patterns of changes in heart rate regulation among track and field athletes and skiers after a training load.
MATERIAL AND METHODS: Athletes from the Arkhangelsk region, including skiers and track and field athletes in the mass
sports categories, who regularly compete in regional events, took part in the study. The studies took place in the medical offices
of sports complexes, where the UPFT-1/30“Psychophysiologist” device was used to record and analyze cardiointervalograms.
Blood pressure was recorded before and after training sessions using the Criticare System 8100H monitor.

RESULTS: The initial variational span (VR) values of the duration of cardio intervals before exercise were slightly lower than
the reference values in both the group of skiers and the group of athletes. At the same time, the mean square deviation (SD)
values initially fell within normal range. Following the training load, both groups experienced a statistically significant decrease
in SD and VR values, falling below the lower limit of the permissible range. Furthermore, spectral analysis of the cardiac
intervals before exercise indicated a high level of neurohumoral regulation. After exercise, there was a statistically significant
decrease in the initial values of TP in both groups, aligning with the average level of neurchumoral regulation.

CONCLUSION: The results obtained in track and field athletes with a predominant anaerobic training load and skiers with a
predominant aerobic load suggest that the training load of a predominantly aerobic nature may lead to less pronounced stress
on the regulatory systems. This hypothesis was further supported by the results of the changes in blood pressure.

Keywords: physiology; cardiointervalometry; sport.

To cite this article:
Masko EV, Mosyagin IG, Boyko IM. Effects of training load on heart rate variability and blood pressure in track and field athletes and skiers. Ekologiya
cheloveka (Human Ecology). 2023;30(12):929-938. DOI: https://doi.org/10.17816/humeco630456

Received: 18.04.2024 Accepted: 04.06.2024 Published online: 04.07.2024
V-2
ECO®VECTOR The article can be used under the CC BY-NC-ND 4.0 International License

© Eco-Vector, 2023


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.17816/humeco630456
https://doi.org/10.17816/humeco630456

OPUTMHATIBHOE VICCIEOBAHME

OB0CHOBAHUE

PerynspHele 3aHaTua cnoptoM B ycnosusix Esponen-
ckoro CeBepa MOryT OKasbiBaTb MOJIOMKWTENILHOE BIIUSHUE
Ha COCTOSHWE 3[,0POBbSl, HO U B TO }KE BPEMS, HECOMHEH-
HO, MPeAbABNIAKT MOBLILLEHHbIE TpebOBaHUA K OpraHM3My
cnoptcMeHa [1-9]. Ha cerofHsLWHWA feHb MHOrOYUCIEH-
HbIMM UCCNES0BaHUAMK [LOKa3aHOo, YTO MPW BbIMOAHEHUM
du3nueckoin pabotbl B ycnoeusx CeBepa BO3HWKaeT apjan-
TUBHBIA OTBET KaK Ha CTPYKTYPHOM, TaK U Ha MeTabonmnue-
CKOM YPOBHSAX B MEpBYl0 04epefb B CepPAEYHO-COCYAUCTON,
AbIXaTeSIbHOM W 3HAOKPUHHON cucTeMax. BaxHenwwyto ponb
B mpouecce (OPMUPOBaHUSA HOBbIX HEMpOBMCLEPabHbIX
CBA3EM M ONTUMM3aLMM XeMopedhneKTOPHbIX MeXaHU3MOB
perynsuum cepAe4YHo-CoCYAMUCTON CMCTEMbI OKa3biBaeT BO3-
HWKaloLL,as BO BPEMS TPEHMPOBOK MMMNOKCKSA, KOTOPas B YC/10-
Busx EBponeickoro CeBepa n3-3a bonbluero KoadhduumneHta
notpebneHus KMCNOpPoAa B 3MMHee BPeMS UMEET BEUUMHBI,
OT/MYHbIE OT TaKOBbIX B JIETHWI NEPUOA, YTO, HECOMHEHHO,
C030a6T [OMOHUTENBHYI0 Harpy3ky Ha ajanTauMOHHbIE
MexaHu3mbl [9-17]. HecMoTps Ha perynsipHoe npuUMeHeHne
CMOPTCMEHaMK PasNIUYHBIX NEPCOHANbHBIX CUCTEM MOHMTO-
PUHra COCTOSHWS 34,0POBbSl, OCHOBAHHBIX Ha aHanu3e NoKa-
3areneii BapnabenbHOCTM CepAeYHOro puTMa, No3BONAIOLLMX
334acTyl0 HMBENMPOBATb BOMPOCHI MEPETPEHMPOBAHHOCTM
W nepeHanpsikeHus, npobieMbl aganTaumu opraHuaMa K no-
CTOSIHHO BO3pacTaloLLMM TPEHUPOBOYHBIM U COPEBHOBATEb-
HbIM HarpysKaM Mo NpexKHeMy NpOoLOoKalT 0CTaBaThCS Hau-
bonee aKTyanbHbIMW 1S COBPEMEHHOM CMOPTMBHOM HayKy
(2, 3, 18-22].

B ycnosusax Esponeiickoro Ceepa Haubonee MaccoBbl-
MU BUAAMM CMOPTa, HECOMHEHHO, ABNSIOTCA JIbIXKHbIE FOHKU
1 nérkasa atnetuka. OgHaKo, HECMOTPS Ha Hannune MHpa-
CTPYKTYPbI W YCNOBWI NS 3aHATUSA AaHHBIMU BUAAMM CMOPTA,
Ha Hal B3rNsf, BOMpocaM COCTOSIHUS 3[40POBbs CrOpTCMe-
HOB MaccOBbIX CTMOPTUBHbIX Pa3psAA0B He YOEeNseTcs AOMK-
HOro BHUMaHus. B cpaBHeHWM co cnopTcMeHamu npodeccu-
OHanbHOro YPOBHS, PErynspHO NPOXOAALMMI obcnes0BaHme
B PU3KYNbTYPHBIX AMCNAHCEPaX M Y4aCTBYIOLLMMM B Hay4HbIX
UccneoBaHUAX, CMOPTCMEHbI MacCoBbIX CMIOPTUBHbIX pa3psi-
£08 (I v |l B3pocnble), Kak NpaBuno, He YAENAT LOMKHOO
BHMMaHUS PerynspHoOMy MeAULMHCKOMY KOHTPOJHO COCTOSI-
HWS CBOEr0 3[10POBbS.

Mpy NOAroTOBKe K MUcCefoBaHMo Obin NpoBeAéH aHa-
N3 NUTepaTypbl N0 BOMPOCY OLEHKN U3MEHEHWS COCTOSHUA
CepLeYHO-COCYLUCTON CUCTEMBI Y OJHOM M TOM Xe rpyn-
Nbl UCCNEAYEMbIX MOJ, BUSHUEM TPEHWPOBOYHOM Harpys-
Ku B ycnosusx Esponeiickoro Cesepa. Pe3ynbrar nokasan,
UTO Ha CErofHALIHUA LeHb UMeeTCs LOCTAaTOYHOE Komuye-
CTBO paboT no BonpocaM OLEHKM (M3N0I0rNHECKOro CoCTo-
SIHWSA CepLeYHO-COCYAUCTON CUCTEMBI Y NPOdeccUoHanbHbIX
JIbIXKHUKOB BbICOKOTO Knacca. OcHoBHas Macca paborT, B Ko-
TOPbIX Y4acTBOBANM JIbKHWUKYU CEBEPHBIX PErMOHOB, B MO-
cnegnue 10 net 6bina BoinosiHeHa UHCTUTYTOM dm3uonorm
Komu HayuHoro ueHTpa Ypanbckoro otaeneHus Poccuiickoi
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DOl https://doi.org/10.17816/humeco630456

JKoNorna HenoBeka

aKajleMun HayK. ViccnepfoBaHus NierkoatneToB-CnpUHTEPOB
npodeccMoHanbHOro YpoBHS, Kak MPaBuio, BbIMOSHSAINUCH
MpenMyLLECTBEHHO B ycioBusix LieHTpanbHoro depepanbHo-
ro OKpyra W HxHbIX pervoHoB Poccuu. Take npu aHanuse
Mbl He 0OHapyXWNW HW OJHOW paboTbl CO CPaBHUTEJIbHOM
XapaKTepUCTUKOW (YHKLMOHANBHOMO COCTOSHUSA MeXaHu3-
MOB perynisiLuu CepaevH0-COCYANCTON CUCTEMBI Y CMIOpTCME-
HOB-/1ETKOAT/IETOB M JIbIXKHWUKOB, MOCTOSIHHO MPOXUBAIOLLMX
U TPEHMPYIOLLMXCS B YCNOBUSX OAHOIO pernoHa. Yro kacaetcs
CnopTcMeHoB-MobuTeNe MaccoBbIX CMOPTUBHBLIX Pa3psfoB,
TO BOMPOChI COCTOSHNSA CEPAEYHO-COCYANCTON CUCTEMBI U IU-
HaMMKW M3MEHEHUS MEXaHW3MOB €€ Perynifiuun Ha cerog-
HALUHMIA [eHb HOCAT OTPbIBOYHbINA XapaKTep, a, NpUHUMas
BO BHWUMaHWe, KaK NMpaBuio, He000cef0BaHHOCTb AaHHO
KaTeropuu CropTCMEHOB, BbINOIHEHWUE UCCNEL0BaHMS CTaHO-
BUTCA KpaiiHe aKTyanbHbIM [2, 19, 22, 23].

Mpu npoBefeHWn paboTbl OCHOBHOM aKLEHT CAenaH
Ha CepAeyHO-COCYAMUCTON CUCTEME, TaK KaK UMEHHO e€ co-
CTOSIHWE SIBNSIETCA [N1aBHbIM (HAKTOPOM, OrpaHNYMBAIOLLMM
CMOPTUBHbIE [OCTVXKEHWUSA, OMPefensiolyUM MaKCUMarb-
Hyl0 paboTocnocobHOCTb, TaKe eé COCTOSIHME CUMUTAeT-
s Haubonee YyBCTBUTENIbHBIM MapKEPOM KaK OCTpbIX, TaK
1 XPOHMYECKMX [e3aaNTaLMOHHBIX NPOLECCOB B OpraHU3Me.
[lna oLeHKM cocTosHUS U BbIABNIEHUS 0COBEHHOCTEH BYHK-
LMOHMPOBAHUSA PEryNATOpPHbIX CUCTEM UCCNEAYEMbIX rpynn
CNOPTCMEHOB OCHOBHOI MeTOAMKOM BbibpaHa BapUaLMoHHas
KapAvouHTepBanoMeTpusa [24—26]. N3Mepenne apTepuanb-
HOro aBNeHNs B COCTOSHUM MOKOS ABASNIOCH JOMNONTHUTEb-
HbIM METO/J0M WUCCNEeA0BaHNUA (U3MONOTUYECKOTO COCTOAHUS
CepAEeYHO-COCYLUCTON CUCTEMBI.

LUenb uccnepoBanus. Boiseutb 0cobeHHOCTU U3MeHe-
HWA PErynALMM CEepAeYHOro puTMa y NerKoatneToB W JibiX-
HWKOB BCeACTBUE BO3LENCTBUS TPEHUPOBOYHOM Harpy3Ku.

MATEPUANT U METO[bI

B uccnepgoBaHum npuHsnu ydactme 10 nbiXKHUKOB
(Bospact 20,5+1,9 roga) u 10 nerkoatnetoB (Bo3pacT
20,2+1,7 roaa), NOCTOSHHO TPEHUPYIOLLMXCA M NPUHUMAL0-
LLMX Y4acTWe B PervoHasbHbIX COPEBHOBAHMSAX Ha NPOTAXE-
HWM 3-5 feT, a TaKXKe UMeloLLMX Ha MOMEHT Uccef0BaHus
| nnbo Il B3pocnbii cnopTvBHBIM pa3psg. Uccnepyemas rpyn-
na NEerkoatneToB CreLManu3upoBanacb Ha CMPUHTEPCKUX
anctaHumax ot 100 po 400 M, nogpasymeBaroLMX NpenMy-
LLIECTBEHHOE BO3[EHCTBME HArpy3KM aHaspobHoOro xapakte-
pa. [pynna NbKHUKOB CMeLManM3npoBanach Ha AUCTAHLMAX
10-15 KM, noapasymMeBatoLLMX NPEUMYLLECTBEHHO a3p0bHbIN
XapaKTep TPEHUPOBOYHOW Harpysku. Bce yyacTHUKM uccne-
[0BaHMsA POLWINCEL Ha TeppUTOpMM ApxaHrenbcKon obnactu
U mocTosiHHO npoxwusanu B CeBepoaBuHcKe. BeinonHeHue
TPEHUPOBOYHOM HArpy3KM Y FPYNMbl JIbIXKHWUKOB OCYLLECTBNSA-
nocb npy Temnepatype okpyxatowen cpeabl —12 °C, a pe-
rucTpaums noKasateneil — B MOMELLEHUM C TeMMepaTypou
+21 °C. Y rpynnbl nerkoatneToB TPEHMPOBOYHAA Harpyska
OCYLLECTB/IANACh MPU TEMMEPATYpe B MaHeXe U NOMELLEHUN
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+20 °C, TeMnepaTypa OKpyKaloLLein cpefbl B ieHb uccnefo-
BaHus cocTaensna —13 °C. WHTepBan Mexay peructpaumeii
noKasarenen B MCCNefyeMblX rpynnax COCTaBNsI CEMb HE.
B xone uccnegoBaHus cnopTCMEHbI OCYLLLECTBASAN HarpysKy
80% ot MakcumanbHoi B Buae bera Ha auctaHumio 400 M
B YCNOBUAX CMOPTUBHOTO MaHexa (nerkoatnetsl) u 500 M
Ha NblXax Mo NOLroTOBNEHHO! Tpacce be3 nepenaja BbICOT
(NbIXHWKK). PasHuLa B NPUMEHEHHOW AUCTAHUMM LA NIETKO-
atnetos B 400 M, a ana nbikHUKoB 500 M obycnoBneHa 6o-
Jlee HU3KUM CPeJHUM 3HaueHWeM Nymbca MpU BbIMOHEHNM
JIBKHBIX TPEHUPOBOK, W [J1 BbIPAaBHUBAHWA Harpy3ku
Ha cepAeYHO-COCYAUCTYI0 CUCTEMY, PacCHMTaHHYK Mo Me-
Toamke TRIMP, 6b110 NpUHATO MaTeMaTU4eCKu 000CHOBaH-
HOe pelleHue 06 YBENMYEHUN QUCTAHLMU NS JIbIKHUKOB.
PasMeLLeHre uccnefoBaTeNbckoro obopynoBaHus u pabo-
Ta C MUCCneayeMbIMU rpynnaMu BbIMOSIHANAC B YCIOBUAX
000pyA0BaHHbIX MeAULMHCKUX KabMHETOB, pacnosioMeH-
HbIX HEMOCPeACTBEHHO Ha TEPPUTOPUM JIBIXKHOTO CTaAMOHa
W B MOMELLEHUM NIErKOaTIeTUYecKoro MaHexa. Peructpa-
LMI0 KapAMOMHTEpBaNorpaMM OCYLLECTBASIN B TEYEHUE
5 MUH B MOMOXEHUM CMOPTCMEHa CUAA, B YTPEHHME Yachl,
HEeMnocpeACTBEHHO A0 M MOC/Ee TPEHUPOBOYHOW Harpy3Kku
¢ nomoupio YN®T-1/30 «[cuxodusmonor» (NpomsBoacTBO
«MeankoM-MT[l», TaraHpor) ¢ NpUMEHEHUEM MOLKIIHOYEH-
HbIX AONOJIHUTESIbHBIX BHELLHWX 3/1EKTPOAOB, 0becneumBato-
LUMX MaKCMManbHO BO3MOXHOE KauecTso 3anucu [25]. Mecto
YCTaHOBKM 3/1EKTPOJOB Ha 3anscCTbsX JIEBOW U MPaBOi pyK
npeaBaputensHo obpabateiBanu 80% 3TMNOBBIM CMPTOM,
3aTteM (M3MONOrMYECKUM pacTBopoM. KpuTepueM Hauana
3anucyU KapaMOMHTEpBaNOrpaMMbl NOCie Harpysku siBns-
NOCb BOCCTAaHOBNEHME MCXOLHOW 4acTOTbl AbIXaTesbHbIX
LBWXEHUA B COCTOSHUM NOKoSA. Peructpaumio nokasaresnen
apTepuanbHOro JaBfieHUs OCYLLECTBASAIN Cpa3y Nocrne OKOH-
YaHWSA Harpy3Kky ¢ NpUMeHeHUeM NpodeccUoHanbHOro MoHK-
Topa Criticare System 8100H (npoussogcTso CLUA). C uenbio
MWHMMM3aLMN BPEMEHW Ha MOATOTOBKY CMOPTCMEHa K M3-
MEpEHMI0 apTepuanbHOro AaBNeHWUs Harpyska Yy NbKHUKOB
W NErKoaTnieToB BbIMOHANACL C NpefBapuTeNbHO HafeTow
Ha NpaBoe NeYo MaHKeToW TOHOMETPA, @ MOAKIIOYEHME
K MOHMTOpY OCYLLECTBASIM Yepe3 BbICTPOpPa3bEMHBIN Nepe-
XOOHUK.

Cratuctuyeckyto 06paboTKy nony4eHHbIX pPe3ynbTaToB
OCYLLECTB/I/IM C MOMOLLbI0 NPOrpaMMHOr0 Komnnekca |IBM
SPSS 19.0. lMpoBepKy Ha HOpManbHOCTb pacnpeaeneHus
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M3MEpEHHbIX NMepeMEHHbIX OCYLLECTBANMM Ha OCHOBE TecTa
LWanupo-Yunka. Pe3ynbtatbl uccnenoBaHWa npencTasieHb
B Buae Meamanbl (Md), nepsoro (Q1) u Tpetbero (Q3) kBap-
Tunei. CTaTUCTMUECKYI0 3HAUYMMOCTb PasfMuMn 3HAYEHWN
onpefensnu ¢ nomouupio t-kputepus CrblofeHTa. Kputnye-
CKMI YpOBEHb 3HAYMMOCTM (p) NpU NPOBEPKE CTaTUCTUYECKUX
runotes npuHuManca pasHbiM 0,05.

PE3YJIbTATbI

MonyyeHHbI B X04e WCCefoBaHMA MaccuB 3HauYeHWN
KapAMoMHTepBanoB Obin NOABEPrHYT KaK CTaTUCTUYECKOMY,
TaK W CNeKTpanbHOMY aHanu3y. B pesynbTate uccnepoBaHus
CTAaTUCTUYECKMX NOKa3aTeNiell BapuabenbHOCTU CepLeyHoro
puUTMa B pynne JbIXXHUKOB [0 TPEHUPOBOYHOW Harpy3Ku
ObinW BbIABMEHBI JOCTOBEPHO MEHBLUME 3HAYEHUS BapUaLM-
OHHOro pa3maxa (BP) BpeMeHW KapaMOMHTEPBasoB, a TakKe
MX cpefHero KeappatuyHoro oTkioHeHus (CKO; Tabn. 1).
3Hauenus BP, sBnsiowerocs pasHuueil MeXay MaKcuMarb-
HOW M MUHUMANLHOW NPOACIKUTENBHOCTLIO MHTepBana RR
3a nepuoj UccneA0BaHus, NO3BOMISKT XapaKTepu30BaTh Ypo-
BEHb BNUSHMA NapacuMNaTMYecKoro OTAeNna BereTaTUBHO
HEepBHOM cucTeMbl. B uccnepyeMbix rpynnax 3Hadenus BP
[0 Harpysky OblMM HECKONbKO MEHbLUE HOpManbHbIX 3Ha-
yenuit (0,15-0,3 c). OpHako npu aHanuse 3Hadenuin CKO,
OTPaXKalLLMX CyMMapHbIM 3QQEKT BIUSHWUA aBTOHOMHOIO
W LIEHTpanbHOro KOHTYPOB PEryNisilMM Ha CepLeyYHbIi pUTM,
B 0benx rpynnax nonyyeHHble 40 TPEHUPOBOYHOM Harpy3Ku
[aHHble MOJTHOCTbH) COOTBETCTBOBA/M AMana3oHy HopMalib-
HbIX 3HaueHuit (50—-100 mc) [25]. MHaeke Hanpskenus (VH),
MO3BONSAOLLMIA OLLEHUTb CTEMNEHb LIEHTPAIU3aLMY YNpaBieHus
CEPAEYHBIM PUTMOM, B Fpynne SIbKHUKOB A0 Harpy3Ku cooT-
BETCTBOBAN [Mana3oHy HopManbHbIx 3HaueHuii (50-200 y.e.),
a B rpynne fIerkoaTneToB MCXOAHO UMEN 3HAYEHMs HUKE MU-
HWMasbHON HOPMBI W BbINT CTaTUCTMYECKW AOCTOBEPHO MEHb-
Lue, YeM B rpynne NbIKHUKOB.

Mocne TpeHMPOBOYHOM HArpy3KW M B rpynne Nerkoarne-
TOB, W B rpynne NbiXHUKOB 3Ha4veHnsa CKO n BP npuHumManu
3HaYeHMs MEHBbLLIE HUXHEN MPaHULbl A0NYCTUMOro A1anaso-
Ha, Hab/oaanoch CTaTUCTUYECKM JOCTOBEPHOE YMEHBLUEHME
BblLLIEYKa3aHHbIX MOKa3aTesiel 0THOCUTENbHO UCXOAHBIX 3Ha-
ueHuni. 3HaueHus WH nocne Harpysku Takxe 4eMOHCTPUpO-
BaJIN CTaTUCTMYECKN [LOCTOBEPHOE YBESIMYEHME OTHOCUTENb-
HO MCXOAHbIX 3HAYEHWH, O[JHAKO MPOLOMKANW HaXOAUTHCS

Tabnuua 1. Mokasatenn BapuabenbHOCTV CepAEYHOro pUTMa Y JIErKOaT/IETOB U JIbIXKHUKOB 10 Harpy3sky (CpaBHEHWe MeXay rpynnamm),

Me (Q1; Q3)

Table 1. Indicators of heart rate variability in track and field athletes and skiers before training (comparison between groups), Me (Q1; Q3)

MNoka3sartens | Indicator

Jlerkoatnertol | Athletes

CpenHee KBaflpaTMYHOE OTKIIOHEHWE
Standard deviation, Mc/ms

BapuaumoHHbIi pasMax | Variation range, Mc/ms

WHaeKc Hanpsxenus | Stress index

83,66 (61,47; 93,11)

969,50 (773,34; 1184,30)

26,84 (18,04; 42,19)

JlbxHuku | Skiers p

67,99 (41,34; 87,59) 0,021
775,50 (683,38; 889,24) 0,038

67,84 (44,17; 88,04) 0,028
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B AManasoHe HOpPMasibHbIX 3HaYeHUiA U COOTBETCTBOBA/M 3y-
cTpeccy [25]. Mpy MeXrpynnoBoM CpaBHEHWUM [OCTOBEPHbIX
OT/IMYUIA MEXAY NONYYEHHBIMU 3HAUYEHUAIMU BbILLIEYKa3aHHbIX
nokasarenei He Habmoganu (Tabn. 2).

Mpy oueHKe NOMyYeHHbIX LaHHBIX TaKKe BbIMNOMHANM
CNEKTPabHbIA aHanu3 3aperucTpUpoBaHHbIX KapaMOMHTEp-
BasiorpamM. onyyeHHble 3HaueHust obLier MowwHocTH (OM)
CreKTpa, NO3BONSAILLEN OLEHUTb 3AaNTaLMOHHBIA NOTEHLM-
an opraHuama, npessbiwani 2000 Mc? v cBUAETENLCTBOBANMN
0 HanWMuuu y CnopTcMeHOB 06enx rpynn BbICOKOTO YPOBHS
HenporymopanbHoi perynauuu [25]. Tpu Mexrpynnosom
CPaBHEHWM B Ipynne NIerkoarieToB CTaTUCTUYECKU AOCTOBEp-
Ho Habnopanu 6onblume 3HayeHns OM, uto no3BonseT cae-
natb NpeanosioxeHue o bosee BbICOKOM YPOBHE ajanTaum-
OHHOr0 NOTEHLManNa Ux opraHu3Ma. AHanu3 3HaueHuii HAEKca
ueHTpanusauum (ML), no3sonsiolLero oLeHUTb aKTUBHOCTb
LLeHTPasIbHOr0 KOHTYpa PerynsauuMv no OTHOLUEHWK K aBTo-
HOMHOMY B Ipynnax JibIXHWUKOB U JIErKOAT/eToB, CBUAETENb-
CTBOBan 0 npeobniafiaHny LEHTPaIbHOMO KOHTYPa PerynsiLuu.
OpHaKo Mpu MeXrpynmnoBOM CPaBHEHUW MOJTYYEHHbIX 3HaYe-
Hui UL, B rpynne nerkoarneToB npeobnagaHue LEHTPabHOW
PerynAuMm CTaTUCTUHECKU JOCTOBEPHO BbiLLe (Tabn. 3).

Mocne TPeHWPOBOYHOW Harpysku B 0benx rpynnax Ha-
bniofanocb CTaTUCTUYECKM [OCTOBEPHOE COKpalleHue
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3HaueHuit OM u ysenuuenne WL. Mpu Mexrpynnosom
CpaBHeHUM B rpynne JbDKHUKOB Habmoganu LOCTOBEPHO
MeHbLlume 3HayeHus OM, opHako B obeux rpynnax nony-
UeHHble 3HayeHUsi COOTBETCTBOBANM AMAaNascHy CPefHero
YPOBHSA HeporymopasnbHoun perynaumn. 3Havenums UL 6binm
CTaTUCTMYECKU A0CTOBEPHO DOMbLLE B FpyNne IErKoaTeToB
W CBULETENbCTBOBAAM 00 YCWUNEHUM CTEMEHU BOBEYEHUS
LIEHTPaNbLHOr0 KOHTYpa B perynsuui CepLeyHoro putMma
(Tabn. 4).

Mpu nccnepnoBaHMM Nokasatesen apTepuasnbHOro faBre-
HWA 40 TPEHWPOBOYHOM Harpysku B obeux rpynnax cratu-
CTUYECKM [LOCTOBEPHbIX OT/IMYMIA BbISIBNEHO He Obino. Y Bcex
YYaCTHUKOB UCCNE0BaHMSA MOMYYEHHbIe pe3ynbTathl COOT-
BETCTBOBaNIM AManasoHy HOPMarlbHbIX 3HAYeHWN U CBUfe-
TeNbCTBOBaNM 00 aeKBaTHON reMoanHamuKe (puc. 1).

3HayeHMs CUCTONMYECKOTO apTepuasibHOro AaBMeHUs,
NonyyeHHble Cpa3y Nocsie TPEHUPOBOYHOW Harpy3ku, CTaTu-
CTUYECKM JOCTOBEPHO Bbinm BonbLue B rpynne ierkoarieTos
(p=0,043).

lMocne BOCCTaHOBMEHWA MCXOAHOM 4acToTbl AblXaTeslb-
HbIX [BUXEHUI OCYLLECTBAANM NOBTOPHYI0 Peructpaumio
noKasaTeneil apTepuanbHOro AaBfieHUs!, OHAKO 3HAYeHUs
BO3BPALLANIUCh K UCXOAHBIM, JOCTOBEPHBIX PasfMunin B UC-
cneflyeMbIx rpynnax He Habnoganu.

Ta6nuua 2. MNokazarenu BapuabenbHOCTV CEpAEYHOTO PUTMa Y JIErKOATIETOB M JIbIXKHUKOB NOCIIe Harpy3Ky (CpaBHeHWe MeXay rpynnamu),

Me (Q1; Q3)

Table 2. Indicators of heart rate variability in track and field athletes and skiers after exercise (comparison between groups), Me (Q1; Q3)

Nokasatens | Indicator

Jlerkoatnertsl | Athletes

CpenHee KBafipaTMYHOE OTKIIOHEHWE
Standard deviation , Mc/ms

BapuaumoHHbIf pasMax | Variation range, Mc/ms

WHaekc Hanpsikenus | Stress index

31,83 (23,43; 42,12)

702,50 (642,05; 974,84)
259,55 (216,73; 277,05)

JbbxHuku | Skiers p

29,51 (21,39; 42,03) 0,061
623,00 (582,31; 718,48) 0,054
293,94 (263,18; 312,40) 0,052

Ta6nuua 3. lNokaszarenu CMNeKTpanbHOro aHanusa Bapuaﬁeanocm cepAeyHoro putMa y nerkoatneToB U NIbIXXHUKOB [,0 Harpy3Ku (CpaBHE—

Hue Mexay rpynnamu), Me (Q1; Q3)

Table 3. Indicators of spectral analysis of heart rate variability in track and field athletes and skiers before exercise (comparison between

groups), Me (Q1; Q3)

Mokasatens | Indicator

JNerkoatnersl | Athletes

06wwas MowwHocTb | Total power

WHaexc uenTpanusauum | Centralization index

10596,00 (7843,05; 12167,83)
2,96 (2,02; 3,53)

JNbbxukm | Skiers p
7815,25 (6108,85; 9423,04) 0,032
1,74 (1,02; 2,79) 0,028

Tabnuua 4. MokasatenM cneKTpanbHOTO aHanu3a BapuabenbHOCTH CepAeYHOro pUTMA Y JIErKOAT/IETOB M JIbIKHUKOB MOC/e HarpysKu

(cpaBHeHue Mexay rpynnamu), Me (Q1; Q3)

Table 4. Indicators of spectral analysis of heart rate variability in track and field athletes and skiers after exercise (comparison between

groups), Me (Q1; Q3)

Mokasarens | Indicator

JNlerkoatnetsl | Athletes

06wwas MowwHocTb | Total power

WHpexc uenTpanusaumm | Centralization index

1952,62 (1496,94; 2704,75)
7,08 (5,93; 8,32)

JbbxHukm | Skiers p
1424,33 (1183,04; 2413,92) 0,038
4,56 (2,89; 5,94) 0,024
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CucTonuueckoe aasnexne o Cuctonuyeckoe AaBneHne
nocne Harpysku | Systolic
blood pressure after exercise

Harpy3ku | Systolic blood
pressure before exercise

O erkoatnetsl | Athletes

[uactonunyeckoe aaBnexue
no Harpysku | Diastolic blood
pressure before exercise

[uactonunyeckoe aaenexve
nocne Harpysku | Diastolic
blood pressure after exercise

B [bnkHUKM | Skiers

Puc. 1. YpoBeHb apTepuanbHOro AaBfieHUs Y IErKOaT/IeToB U JIbIXKHWKOB 0 W MOC/e TPEHUPOBOYHOIA HarpysKu.
Fig. 1. Blood pressure in track and field athletes and skiers before and after training load.

OBCYXAEHUE

OyHKUMOHMpPOBaHME (U3NONOTMYECKUX CUCTEM Opra-
HW3Ma YenoBeKa B ycnosusx EBponeiickoro CeBepa 4acTo
CTaHOBMNOCb 06BEKTOM BHUMaHWsA MHOMMX UCCeA0BaTeNei.
B oTHOLLEHMM CNOPTCMEHOB MacCOBbIX CMOPTUBHBIX Pa3psLoB
npobneMa afanTauum opraHusMa K 0HOBpEMEHHOMY BUS-
HMI0 KaK (M3MYECKMX Harpy30K, TaK U HEraTUBHbIX (haKTopoB
CeBepa, a TaKkke npobremMa COXpaHeHUsi 340pOBbs U yBe-
JINYEHNS NPOJOKUTENBHOCTU JKU3HU B AaHHBIX YCNOBUAX,
HECOMHEHHO, OCTAETCA KpaiiHe aKTyanbHOM.

Ha ceropHsWHWIA JeHb MHOrOYUCNEHHBIMU MUCCNef0Ba-
HMAMM [0Ka3aHo, 4TO CepAeYHO-COCYMUCTas cucTeMa CropT-
CMeHa, TpeHupytoLerocs B ycnousx EBponeiickoro Cesepa,
ABNAETCA OJJHOW U3 Haubonee YyBCTBUTENbHBIX CUCTEM, He-
MEeANIEHHO BKJTIOYAIOLLMXCA B NPOLIECC afanTalun K U3MeHs-
HOLUMMCA YCNOBUAM (YHKLIMOHMPOBAHMS.

B npoBenéHHOM McCefoBaHUM B ABYX rpynnax Bbinon-
HANM U3MEPEeHNe NOKa3aTeneii BapuabenbHOCTM cepaeyHoro
pUTMa M apTepuasnbHOro AaB/eHUs MO 0OLLENPUHATEIM Me-
TOAMKaM KaK B COCTOSHMM MOKOS, TaK 1 Nocsie TPeHMPOBOY-
HOW HarpysKw, KoTopasi, Mo HalLeMy MHEHWIO, B JOCTATO4HOM
Mepe yBennuMBana reMoavHaMmKy v notpebneHue KUcnopo-
03 ANS BbISIBNEHUA pasnuumii. [puMeHEHHas B UccnefoBa-
HUM METOAMKA He SIBNAETCA CTaHLAPTU3MPOBAHHOIM, 0JHaKO,
Mo MHEHWIO aBTOPOB, N03BONMNA Hanbonee NOTHOLEHHO OLe-
HUTb CTeneHb BOBJIEYEHUA CMMNATUHECKOro oTaena npu Bbl-
MOSIHEHUM XapaKTepHOW LN CMOPTCMEHa TPEHWPOBOYHOM
LEeATeNbHOCTY.

B pe3ynbTate uccnenoBaHUs YCTaHOBEHO, YTO B 00emx
uccnepyeMbix rpynnax nocse GU3nNYecKoi Harpysku Habio-
[AI0TCA YCUNEHWe BAUAHWUA CUMNATUYECKOI HEepPBHOI cucTe-
Mbl W LIEHTPanN3aLMs MEXaHU3MOB YNPaB/eHUs CepAEYHbIM
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putMOM. OfHaKO MpW HanuuuM GU3MONOrMYECKUX PearLuit
Ha (U3NYECKYI0 HarpysKy, XapaKTepHbIX U A0CTaTOYHO W3-
YUeHHbIX, B UCCRefyeMbIX rpynnax Habnopamucb Aocto-
BepHble pasnuuus. Tak, npu uccnegosadum MH go m nocne
TPEHMPOBOYHOW Harpy3ku LOCTOBEPHO MEHbLUME 3HAYeHMs
Habntopanuck B rpynne nerkoatneTo.. [lonyyeHHble pe3ynb-
TaTbl, Ha HaL B3rNsA, MoryT bbiTb 06YCNOBNEHDI KaK cTene-
Hbl0 BOCCTAHOBNEHWUS B MEXTPEHUPOBOYHOM NMEpUofE, TaK
1 BUAOM U3nyecKoii Harpysku. Tak, B uccnesyeMon rpynne
NerKoatsneToB OHa NPEMMYLLLECTBEHHO aHa3pobHas, a Y NbiK-
HWKOB — a3pobHas. BeposTHO, BbINOMHEHWe npunaraemo-
ro o6bEMa aHaspobHOW TPEHUPOBOYHOM Harpysku Tpebyet
Bonblueli aKTUBM3aLMM CUMMATUYeCKOro OTAeNa BereTaTus-
HOM HEPBHOI CMCTEMBI W, KaK CeAcTBYe, 60NbLIEr0 BpEMEHH
[LNs BOCCTAHOBJIEHUSA, YTO KOCBEHHO NOLATBEPKAAETCA MEHb-
WKMMK 3HauveHusaMM MH, cBULETENbCTBYIOLMMM O BO3MOM-
HOM npeobiafaHM BOCCTAHOBUTESbHBIX MPOLIECCOB B rpynne
NerKoatneTos.

WuTepnpeTaums pesynstatoB OM [0 TpeHMPOBOYHOM Ha-
TPY3KM NO3BOSISET NPEeANookKuTL Bosee BbICOKMA YPOBEHb
afanTaLUMOHHOro NoTeHUMana B rpynne JerkoatneTos, a fno-
nyyeHHble 3Hauenus WL no v nocne dmsnueckon Harpysku
MOryT CBUAETENbCTBOBATL 0 Donee BbpaXeHHOM npeobna-
[aHWM LIeHTPabHOr0 KOHTYPa perynsiuumM cepAeyHoro putMa.
MpuHMMas Bo BHUMaHWe TOT aKT, YTo NpU ONTUMaJbHOM CO-
CTOSIHAW OpraHu3Ma BbiCLUME HEPBHbIE LIEHTPbI YNpaBeHus
PUTMOM CepALa, Kak NpaBuIio, BOB/IEYEHb! HA MUHUMATTbHOM
YPOBHe, TO NPy HabnoLaeMoin peakLUn aKTUBHOM LieHTpanm-
3aLum ynpaBneHUs CepAeYHbIM PUTMOM B Fpynne ferkoatne-
TOB MOXHO CAeNaTb NPeAMosoXeHUe 0 HAIMYUM HapyLUEHMI
romeocTasa. [lo HaleMy MHeHUI0, MofTyYeHHbIe 3HaueHns OM
u WL B rpynne nerkoatnetoB [0 TPEHUPOBOYHONM HarpysKu
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MOrYT roBOPUTb OLHOBPEMEHHO 0 60MIEe BLICOKOM CTEMEHM
afjanTaLMoHHOr0 NoTeHUMana, pasBuToro BCleaCTBHE Kosoc-
canbHbIX TPEHUPOBOYHBIX HArpy3oK, KoTophble B ycroBusx Ce-
Bepa NpUBOAAT K fedULMTY BOCCTAHOBUTENbHBIX MPOLLECCOB.

lMocne TPeHUPOBOYHOW Harpy3Kku B 0benx rpynnax Habnto-
[anocb CoKpalleHue 3HadeHut OM u yBennueHne 3HaueHun
WL, oTHocMTeNbHO MCXOAHBIX. [TpOBEAEHHBINA CNEKTpaNbHbIN
aHanu3 MofyYyeHHbIX KapAWOWHTEPBANOB MOC/E Harpysku
MPW MEXTPYNMOBOM CPaBHEHUM TEM HE MeHee MPoAoKan
CBUAETENbCTBOBATh 0 Hosiee BLICOKOM afanTauMoHHOM Mo-
TeHumane u npeobnagaHun LEHTPaNbHOTO KOHTYpa peryns-
LMW B rpynne NIErkoaTneToB, 4To 0TPaXanoch B COKPALLEHUN
3HaYeHMI OTHOCUTENBHO MCXOAHBIX, HO CTaTUCTUYECKU [0-
CTOBEPHO bonblumx 3HaveHusx ML, u OM. Pesynbtatbl, nony-
YeHHble B X0[ie UCCef0BaHUs, BEPOATHEe BCEro, CBSA3aHb
¢ bonbluen cTeneHbl0 BOBNEYEHUS CUMMATUYECKOro OTAeNa
BEreTaTMBHOW HEPBHOM CUCTEMbI ANS BbIMOHEHUA BbICOKO-
MHTEHCMBHOM TPEHUPOBOYHOM Harpy3Ky aHaapobHOro xapaK-
Tepa, XapaKTepHoi Ans cnpuHTepoB. [laHHoe Npeanonoxe-
HWe TaKKe HaLUo OTpaXKeHWe B pe3ynbTaTax UccnefoBaHus
apTepuanbHoro AaBneHus.

WccnepoBaHue ypoBHA apTepuanbHOrO AaBNeHNs MOKa-
3a0 CTaTUCTUYECKN AOCTOBEPHOE YBEMYEHUE KaK CUCTONK-
YECKOro, Tak WU AMacTONMYECKOro apTepuanbHOro faBneHus
nocne $GU3MYECKOW Harpy3ku B 0Bemx uccrenyeMbix rpyn-
nax. 0gHako B rpynne ferkoatneTos, B CPaBHEHWUM C rpyn-
MOW JNIbDKHWKOB, MOJTyYeHHble MOC/E Harpy3ku 3HaueHus
KaK CUCTOJIMYECKOTO, TaK M IUACTOSIMYECKOrO [JABIIEHNS UMe-
TN CTaTUCTMYECKW [LOCTOBEPHO bonblune 3HaueHus. [aHHas
peakums, Ha Hall B3rnsg, 0bycnoBnmBaetcs bonee BbICOKOI
CTeneHbH LEHTPanM3aLmm NpoLEeCCoB YNpaBeHus CepaeyHo-
COCYAMCTON CUCTEMOW CMOPTCMEHa, W, KaK crefcTaue, bonee
BbIpaXKeHHbIM NpeobiaiaHneM BAMAHUS CUMNATUYECKOrO OT-
[.eNa BereTaTuBHOM HEPBHON CUCTEMBI HA COCYAMCTBINA TOHYC.

Mo HawweMy MHeHWIO, pe3ynbTaThbl NPOBEAEHHOMO UCCneso-
BaHUs CBUIETENbCTBYIOT 00 afieKBaTHOW peaKumu opraHu3ama
Ha npunaraeMylo HarpysKky, a Takxe 0b afexBaTHOM BoccTa-
HOBNeHWM nocne Harpysku. OgHaKo Mexay uccrnegyembiMu
rpynnamu bl BbISBNEHbI CYLLLECTBEHHbIE pasnnums. HecMo-
TPA Ha BoMbLLUY0 NOABEPKEHHOCTb OpPraHU3Ma JIbIKHUKA He-
ratusHbIM (aktopaM EBponeiickoro CeBepa 1 BbINOSHEHHYIO
(U3NYeCKyI0 HarpysKy NMpU JOCTATOYHO HU3KMX 3HAYEHUSX
TEMMepaTypbl OKPY}KaloLLeli cpefbl, y HAX Habnofanack MeHee
BblpaXKEHHas LeHTPan3aums ynpaBneHus cepAedHbIM puT-
MoM. TakxKe B rpynne JIbKHUKOB He Habnioaanock NpU3HaKoB
AeduumTa BOCCTAHOBUTENBHBIX NMPOLIECCOB. TakuM 06pa3oM,
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MO3KHO CAenaTb NPeAnosioXeHue, YTO B UCCIeAyeMbIX rpynnax
CMOPTCMEHOB MacCOBbIX CMOPTUBHbIX Pa3psaoB NpeBanmupyio-
WM (HaKTOPOM, BIMSIOLMM Ha HampsKeHWe PerynsTopHbIX
CUCTEM CEpLEeYHO-COCYAMUCTON CUCTEMBI, SBNISIETCS XapaKTep
TPEHUPOBOYHOM Harpy3Ku.

3AKJTIOYEHUE

B obeux rpynnax B pe3ynbrarte TPEHUPOBOYHOW Harpys-
KW Habniopanocb ycuieHue BIMSIHUS CUMMATUYECKOro OT-
[enla BereTaTMBHOM HEPBHOM CUCTEMbI C OJHOBPEMEHHBIM
YBESIMYEHNEM BNINSIHUA LLEHTPANbHOrO KOHTypa perynsiuum
cepaeyHoro putMa. 0HaKo nocne TpeHUPOBOYHOM Harpy3Ku
CTerneHb BOBNEYEHWS B PEryNATOPHbIE MPOLECCHl CUMMaTU-
YECKOM HEPBHOM CUCTEMBI B FPYNNe NErKOaT/IETOB BhIpaXKeHa
CUIbHEe, YTO HALL/IOo OTPaKeHWe B 6OMbLUMX 3HAYEHUAX CU-
CcToNMYEeCKOro aaeneHmns u VH.
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