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AHHOTALMA

[JlaHHbI 0630p NpeACTaBNSAET CMCTEMATU3aLMI0 CBEAEHMIA O KITMHUYECKUX XapaKTepUCTUKaX KOMOpOUAHOCTU AenpeccBHbIX
Y TPEBOXHBIX PacCTPOIACTB, BKITKOYas CTPECC-acCOLMMPOBaHHbIE PacCTPOICTBA, B paMKaXx NapaaurMbl MeHTa/IbHOM 3KONOTWN.
B HEM MccnenyloTCA KOYEBbIE BOMPOCHI 3TUOMNATOTeHETUYECKUX Mojesieli U cnocobbl ONTUMU3ALMM NePCOHANM3UPOBAHHOI
Tepanum 3ToM KaTeropum NaUMeHTOB, HaNpaBEHHbIE Ha YMeHbLLEHWE MeAUKO-COLMabHbIX PUCKOB U YKPENNeHNE MEHTa/bHOro
3/10p0BbS B YCIIOBUSIX COBPEMEHHbIX COLIMANbHBIX BbI30BOB. MeTOAMYECKOI 0CHOBOI 4151 paboTbl cTanu Matepuansl BceMupHoi
OpraHu13aLum1 3ApaBoOOXPaHEHNS W OTKPbITbIE UCTOYHMKM 633 aaHHbIX Scopus 1 Web of Science no npobnemam KoMopbugHocTH
[enpeccum U TPeBOXHbIX PaccTpoicTB. [lpoaHanuaMpoBanM WCCNEAO0BaHUA C KONMMYECTBEHHBIMM [aHHbIMK, BKIOYas
cucTeMaTyeckye 0630pbl M MeTaaHanu3bl. C y4ETOM pocTa Hay4HOM aKTMBHOCTW paccMaTpUBaM Kak ony6/IMKOBaHHbIE CTaTby,
TaK M NPEnpUHTbI Ha PYCCKOM U aHIMIACKOM fi3blKaX. [TOMCK 0CYLLECTBAISNM N0 KOMBUHALMAM KIIOYeBbIX CJIOB U KOHTPOSIbHOMY
CIOBapHOMY 3aMpocy, OXBATbIBAIOLLMM TEPMUHbI «MEHTaNbHasH KOMOTUS», «KOMOPOUAHOCTbY, «AENPeccUs», «TPEBOXHbIE
paccTpoicTBa», «CTPECC», «MOCTTPAaBMAaTMYECKOE CTPECCOBOE PacCTPOMCTBO», «MEPCOHANM3MPOBaHHOE feyeHuex». [insa
OLEHKM MeAMKO-COLMAbHBIX PUCKOB TaKIKe OCYLLECTBIS/M MOMCK MaTepuanoB Mo BOMPOCAM asIKorojibHoM 3aBUCUMOCTY U
3n0ynoTpebieHns anKkoroseM — pacnpocTPaHEHHbIM NpobieMaM cpeay AaHHOM rpynMbl NaLMeHTOB.

KnioueBble cioBa: MeHTanbHas 3KO0rus; KOMOpﬁMJJ,HOCTb; nenpeccusa; TpeBoXKHble paCCTpOVICTBa; CTpecc; nocTrpaBMaTn-
YyecKoe cTtpeccoBoe paCCTPOVICTBO; aJIkorosibHast 3aBUCUMOCTb; 3J'IOYI'IOTp66}'IEHVIe ajlKorosieM; nepCcoHann3MpoBaHHoOe ne4ye-
Hue; cTabunmsaumsa peMuccun.
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ABSTRACT

This review presents a systematization of information on the clinical characteristics of comorbidity of depressive and anxiety
disorders, including stress-associated disorders, taking into the framework of mental ecology's paradigm. It explores the key
issues of etiopathogenetic models and ways to optimize personalized therapy for this category of patients, aimed at reducing
medical and social risks and strengthening mental health in the face of modern social challenges. The methodological basis for
the work was the materials of the World Health Organization (WHO) and the open sources of the Scopus and Web of Science
databases on the problems of comorbidity, depression and anxiety disorders. The analysis included studies with quantitative
data, including systematic reviews and meta-analyses. Taking into account the growth of scientific activity, an analysis of
both published articles and preprints in Russian and English was carried out. The search was carried out using combinations
of keywords and a control vocabulary query covering the terms: mental ecology, comorbidity, depression, anxiety disorders,
stress, post-traumatic stress disorder, personalized treatment. To assess the medical and social risks, a search was also
carried out on alcohol dependence and alcohol abuse, a common problem among this group of patients.

Keywords: mental ecology; comorbidity; depression; anxiety disorders; stress; post-traumatic stress disorder; alcohol
dependence; alcohol abuse; personalized treatment; remission stabilization.
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0b30PHI

Ob0CHOBAHUE

CornacHo coumanbHO-3KON0MMYECKOA MO Mcuxuye-
ckoro 3pn0poBbAa U. Bronfenbrenner [1], cteneHb ncuxonoru-
yeckoro bnarononyuus (MeHTanbHas 3KONOMUS) U BENMYMHA
pUCKa pasBUTUS NCUXUYECKUX HApYLUEHMI 3aBUCST OT AWHa-
MWUYECKMX B3aMMOOTHOLLEHWI YenoBeKa U GaKTopoB BHeLL-
Hew cpenbl [2, 3]. MoHATUE «MeHTanbHasA 3KOMoruaA» B AaH-
HOM KOHTEKCTe MpepjfiaraeTcs Kak CnewuuanusupoBaHHas
apantaums buoakonornyeckon Mogenu U. Bronfenbrenner,
(OKyCMpYIOLLAACS Ha NCUXMYECKOM 3[,0pOBbE M MCUXONIOrU-
YecKoM B1aronony4um B yCNoBMSX COBPEMEHHBIX COLMANbHO-
3KONOrMYecKMX BbI30BOB. Ecnn buoakonornyeckas Mopens
paccMaTpuBaeT B3aMMOLEWCTBUE YeNOBEKa CO CpefoW
Ha pasHbIX YPOBHSAX (MUKPO-, Me30-, 3K30-, MaKPOCUCTEMbI)
B LUMPOKOM KOHTEKCTE Pa3BWUTMS, TO MeHTasbHas 3KONorus
CYXKaeT 3T0T OKYC [0 ANHAMMKM MCUXMYECKMX MPOLLECCOB,
(aKTOpOB pUCKA M YCTOWYMBOCTH, BIMSIOLLMX Ha MCUXO3MO-
uMoHanbHoe coctosiHue. K nocnesHUM MOXHO OTHECTM Ha-
bnopatolmecs B nocnefHee BpeMSA PoCT 3KOHOMUYECKUX
KPU3WUCOB, YBESIMYEHME OUCKPUMMHALMM PasfMuHbIX Tpynm,
060CTpeHMe BOEHHbIX KOH(QJMKTOB M 0OLLYK COLManbHylo
HecTabunbHoCTb. B No06HbIX YCNOBUAX MeHTabHas 3KOM0-
rvsa NoAel oKasblBaeTcsA Noj Yrpo3oi: yxyawaetcs obee
COCTOSIHME 3[0pOBbA W MNcuxonorudeckoro bnarononyums,
OTMEYaeTCA POCT Ncuxmyeckux paccrpoiicts [4—10]. Hapac-
TaloLLee HanpsKeHWe U HeonpeAeNEHHOCTb CTaHOBATCA (aK-
TOpamH, YCyrybnsiolyMm NcMxo3MoLMOHaNbHOE COCTOSHNE
W MOBBILLAIOLLMMM PUCK Pa3BUTUS [ENPeccUU U TPEBOMKHbBIX
PacCTPOCTB, CPeaM KOTOPbIX 3HAUMTENBHYH [01H0 3aHUMAeT
nocTTpaBMaTU4ecKkoe cTpeccoBoe pacctpoiictao (MITCP) [11].
HepocTaToK ncmxonornyeckom roTOBHOCTU K HEOKUAAHHBIM
couManbHbIM BbI30BaM, HeaddeKTUBHbIE CNocobbl COBNaaa-
HWSA CO CTPECCOM OCTOKHEHBI OrPaHUYEHHON [OCTYMHOCTHIO
1 HECBOEBPEMEHHOCTHI0 OKAa3bIBAEMOI MeAMKO-NCUX0SIOrU-
4eCKOM NMOMOLLY pa3HbiM rpynnam Hacenenus [12].

CornacHo paHHbIM Global Burden of Disease, okono
4,05% HaceneHus MUpa UMeeT TPEeBOXHbIE PaccTporcTBa’.
Mpw 3TOM YnCno Niofei, CTPaAALOLLMX 3TOM NATONOTMEN, yBe-
nnumnock onee yeM Ha 55% ¢ 1990 r. B To e Bpems bonee
300 MnH YenoBeK CTpafaloT OT AEMPECCUM, YTO IKBUBASIEHT-
Ho 4,4% obwiei nonynaumm [13]. Mo AaHHBIM MeTaaHanM3oB
0TMEYalTCsA BLICOKME MOKasaTenu pacnpoCTPaHEHHOCTH
MTCP v penpeccun cpeam Hacenexus, NOCTPaAaBLUEro oT Bo-
eHHbIx peiicteui ¢ 1989 no 2019 r.: B gmanasoHe ot 15,3
po 30,6% — ans MTCP v ot 10,8 no 30,8% — nnsa nenpec-
cuBHbIX pacctponcts [14—19]. Ocobyto rpynny coctaBnsitoT
FPaXAQHCKME MWL, MOKMHYBLLME NPUBbLIYHBIE MeCTa Npu-
ObiBaHMSA B CBA3MU C H0EBLIMK AEHCTBUAMM: MPUHYLUTENb-
HO MepeMeLLEHHbIe, uwyLme ybexmue. Tak, No AaHHbLIM
A. Bedaso 1 B. Duko [20], npumMepHo 1 13 4 YenoBeK, BbIHYX-
AEHHO NPOXUBAIOLLMX B MYHKTaX BPEMEHHOMO pa3MeLLeHus,

! Global Health Data Exchange. GHDx. Pexum goctyna:

http://ghdx.healthdata.org [lata obpatuenms: 11.12.2024.
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CTpafaeT 0T Aenpeccuun, YTO MpeBbILIAET PacrpoCTPaHEH-
HOCTb [enpeccum, 3aperncTpupoBaHHoil B BblbopKax Hace-
NeHus pasHblx cTpaH. Ha 3ato Takke ykasbisatot M. Schouler-
Ocak 1 J.K. Moran [21], D. Madoro u coasr. [22], cornacHo
pe3ynbTaTaM UX WCCNef0BaHMIA, pacnpoCTPaHEHHOCTb fe-
Mpeccuy W TpeBOXKHBIX paccTponcTs, Brutodas [TCP, Bbiwe
cpean NepeMeLLEHHBIX JIL, YEM Y KOPEHHOTO HACesieHus
cTpaHbl. [lonofHUTENBHBIMU BbI30BOM W ANSl MEHTAsIbHOM
3KONOTWM ABNAIOTCA POCT COLMAIIbHON HANPSXEHHOCTU U yBe-
JINYEHWUE MCUXO3MOLIMOHAMBHOTO HaMpSXKEeHUs Cpeaun rpynn
MEHBLUMHCTB (3THUYECKMX, HALMOHANbHbIX, COLMANbHBIX
u 1.0.). NlogobHoe sBNEHME B HayyHOW NUTEpaType OMUCHI-
BaeTCA B TEPMMHAX CTPECCA MeHbLUMHCTBA (Stress minority)
M paccMaTpuBaeTcsl B KauyecTBe (haKTOPOB BLICOKOr0 pUCKa
pa3suUTUA aphEKTUBHBIX U CTPECC-acCcOLMMPOBaHHbIX pac-
cTpoiicTs. TaK, no paHHbIM A. Ventriglio u coasr. [9], niogw,
c006LLat0LLME O KYNBTYPHBIX, PETUTMO3HBIX U APYTHX Pa3fin-
unsx, NofBepralTCa onpesenéHHoOMY couManbHOMy CTpeccy,
BO3HMKAIOLLEMY 13-3a KOHTPAcTa MeX Ay UX CTaTycoM MeHb-
LUMHCTBA U AOMMHUPYIOLLMMK 06LLECTBEHHBIMA HOpPMaMK
W LEHHOCTAMU. 3TO HaxoauT NOATBEPKAEHUE B psLe Kpyn-
HbIX MCCNeAO0BaHuMI [23-25].

LLInpoKo M3BECTHO, YTO AEMpeccus U TPEBOXHbIE pac-
CTPOMCTBA YaCTO BO3HWKAIOT OJHOBPEMEHHO: HanWuMe 0f-
HOTO M3 HUX YBENMYMBAET BEPOSTHOCTb Pa3BUTMS APYroro
(koMopbuaHoro) pacctpoiictBa [26]. CornacHo MHeHMIo
A.J. Ferrari u coaBT. [27], BaXHOCTb KOMOPOMAHOCTU 3aKJT0-
yaeTcA B TOM, YTO paccTPOMCTBA HE3aBUCMMO [pYr OT Jpyra
CYLLECTBEHHO YCYrybnsalT MeHTanbHO-3KO0MMYEeCKy 06-
CTaHOBKY, crnocobcTBys bpemeHn 3aboneBaHMM M OKa3biBas
3HauMUTeNIbHOE JaBNEHWE Ha CUCTEMbI MEPBUYHOTO 3[paBOOX-
paHenus. Kpome Toro, cTpecc-accouumMpoBaHHble paccTpoit-
cTBa (B ToM uncne MTCP) TakKe UrpaioT BaXHYI0 posib B 3TOM
KOHTEKCTE, YCUAMBas PUCK BO3HUKHOBEHWUS KaK Aenpeccums-
HbIX, TaK W TPEBOXHbIX COCTOSIHMIA, YTO fenaeT npobnemy
eweé bonee aKTyanbHoi. OnacHOCTb 3HAYMTENbHOW pac-
MPOCTPAHEHHOCTW KOMOPOMAHOCTU OMNpefensieTcs BbICOKUM
YPOBHEM 3aBEpLUEHHBIX CYMLUMIO0B CPeaM TaKWUX NaLMEHTOB,
XpOHW3aLUmel HEUH(DEKLMOHHBIX cOMaTUYeckux 3abonesa-
HWiA, yBENNYEHUEM NOTPEBHOCTM B MeAMUMHCKMX ycnyrax
1 YBEJIMYEHWEM PACXO[0B Ha OKa3aHWe Creuuanm3vpoBaH-
Hou nomMoLuy [28]. HecMoTps Ha KITMHWUYECKYHO M COLManbHYHO
3HaYMMOCTb KOMOPOMAHBIX PacCTPOMCTB, MO-NPEXHEMY CO-
XpaHseTcs pAL CIIOXHOCTEH, CHUKAIOLLMX CBOEBPEMEHHOCTb
M KauecTBO CMeLManu3upoBaHHOW MOMOLLM, OKa3biBaeMoid
LAHHOW rpynne NauMeHTOB: HefoCTaTOuHas pa3paboTaH-
HOCTb KOHLIEMUUM KOMOPOMAHOM MCUXWUYECKOI NaTonorum,
B YaCTHOCTMW, 3TMONATOHEHETUYECKUX, KITMHUYECKUX W NpO-
FHOCTMYECKUX 0CODEHHOCTEN COYETAHHBIX TPEBOXHBIX U Ae-
MPEeCCUBHbIX PacCTPOMCTB; OTCYTCTBME af,eKBaTHbIX CTpaTerum
MepCcoHanu3vpoBaHHO Tepanuu U HU3Kas NPUBEPIKEHHOCTb
K CTaHmapTHoMy nieueHmto [29-32]. 3t u opyrve dakTopbl
cnocobCTBYIOT [anbHeMLIeMy pOCTYy HEraTUBHOMO BJIUSHUS
Ha MEHTasbHYK 3KONOruio, MOCKOMbKY UrHOPUPOBaHWE KOM-
MNEKCHbIX NoTpebHOCTel Ntogen ¢ TaKMMW paccTpoCTBaMM
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MOJET MPUBECTU K YXYALIEHWIO UX COCTOSIHUSA, YBESIMHEHUIO
CTUTMaTM3aLMn YA3BUMBIX COLMANbHBIX FPYMM U CHUMXEHMIO
06LLero ypoBHSA NCUXUHECKOTO 3A40poBbA B obLLecTBe.
Uenbto paHHoro ob3opa sBnsnach cucTeMaTU3auus
LaHHbIX O K/MHUYECKUX acreKTax KomopbupHocTu pe-
MPECCUBHBIX M TPEBOXHbIX PacCTPOICTB, BKoUas cTpecc-
accouMMpoBaHHbIe PacCTPOMCTBA, B KOHTEKCTE MEHTasIbHOI
3KONOrMM, a TaKkxe paspaboTKa peKoMeHzauui no cosep-
LUEHCTBOBAHMIO MEPCOHANM3UPOBaAHHBIX CTpaTervit Tepanum
ANSl CHUXEHUS! MEMKO-COLMANbHBIX PUCKOB M MOBLILIEHMS
YCTOMYMBOCTM NCUXMUYECKOTO 3[0P0OBbS B YC/OBUAX COBPE-
MEHHbIX COLMaNbHbIX BbI30BOB. B KauecTBe MeToAMuecKom
6a3bl aBTOpBI MCMONBb30BaNK JOKYMeHTHI BcemupHoi opra-
HW3aUMM 3]paBOOXPaHEHUS U OTKPbITbIX MCTOYHMKOB ba3
AaHHbIX Scopus u Web of Science no BonpocaM komop-
OWMAHOCTM [enpeccun U TPEBOXKHbLIX (B TOM uucne cTpecc-
accoLMMpOBaHHbIX) paccTporcTB. B aHanus  BroYanu
UccnefoBaHMs C KOIMYECTBEHHBIMU AaHHBIMKM, B TOM YuC-
ne cucTeMatudeckve 063opbl MU MeTaaHanusbl. B cBAsu
CO CTPeMWTENbHBIM POCTOM 4ucna paboT aHanu3vpoBany
KaK ye onybiMKOBaHHbIE, TaK U NMPENpUHTLI HA PYCCKOM
M aHrUACKOM f3blkax. [MoMUCK ocyLLecTBAM N0 KOMBWHa-
UMW CNeayoLwmMX KIHYEBBIX CIOB-CUHOHUMOB B COYETaHUM
C KOHTPOJbHbIM BOKabynspoM B Ba3e faHHbIX: «MeHTasbHas
3KoJ10rna», «I-(0M0p6I/I,EI,HOCTb», «enpeccus», «TpeBoXHble
PacCTpoiicTBa», «CTPECC», «MOCTTPaBMaTUYECKoe CTpec-
COBOE PacCTPOMCTBO», «MEPCOHANM3MPOBAHHOE JIEYEHUEN.
[na oueHKM MeMKO-COLMaNbHBIX PUCKOB LOMOJHUTENBHO
OCYLLECTBAAM MOWUCK MO acreKTaM anKorofbHOM 3aBUCK-
MOCTH, 3110ynoTpebrieHns ankorosieM, Tak Kak 310 Haubonee
pacnpocTpaHéHHbIe NpobieMbl y AaHHOM rpynMbl NALMEHTOB.

3TUONATOMEHETUYECKUE MOOEH
KOMOPBEUWAHOCTWU AENPECCUU

W TPEBOXXHbIX PACCTPOMCTB

B KOHTEKCTE MEHTAJIbHOM 3K0J10r UK

TepMuH «KoMOpBUOHOCTL» Obil BBEAEH B NPAKTUYECKYHO
MeamumHy A.R. Feinstein B 1970 1. ans 0603HaueHus cnyyaes,
Koraa y nauueHta popmupyetca oTaenbHoe 3aboneBaHue,
He CBfA3aHHOe C UMetoLmMca paccTponcteoM [33]. JaHHoe
MOHATWE CTafo aKTMBHO WCMOMb30BaThCA B MCUMXMATpUYe-
CKoW nuTepatype no3xe, B 1980-1990-x rr., napannencHo
C BHEJPEHWEM HOBbIX JMArHOCTUYECKUX M CTATUCTUYECKUX
PYKOBOACTB MO NCMxMyeckuM pacctpoicteam DSM-III (1980)
1 DSM-III-R (1987) B CLLA, roe 6bin 3akpennéH Kateropuanb-
Hblil MOAX0[, B AIMarHOCTUKE NCUXMYECKUX 3aboneBaHuin [34].

Ha cerogHswwHuWiA geHb B ncuxuaTpum KoMopbuaHocTb
npeacTaBnseT coboin cnoxHoe U MHoroobpasHoe NoHsATUE
[34, 35]. UccnepoBatenu, KaK OTeYeCTBEHHbIE, TaK W 3apy-
BexHble, BLIAENAKT pa3nuyHble opMbl KOMOPOUAHOCTH,
BKJIKOYas COYETaHME MCUXUYECKMX PacCTPOMCTB C coMaTuye-
CKWUMM MM HEBPOJIOrMYECKUMI 3a00N1eBaHNAMM, @ TaKKeE Ha-
JIMYME HECKOIbKMX NCUXUUECKUX PACcCTPOICTB 0HOBPEMEHHO,
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B TOM YMC/e CBA3aHHBIX C aAAMKTMBHON natosorueid [36, 37].
OcobeHHO BaXKHO YyuMTbIBaTb KOMOPOMAHOCTb B KOHTEKCTE
Lenpeccuu, TPEBOKHBIX M CTPECC-accoLMMPOBaHHBIX pac-
CTPOWCTB, TaK KaK OHa TECHO CBA3aHa C CoLMabHbIMU pUCKa-
MM, 3710ynoTpebNeHNeM anKoroeM 1 pacTyLLMM HeraTMBHBIM
B/IMSHUEM Ha MEHTAJIbHYIO 3KOJIOTUIO, YTO MOXKET yCyrybnatb
COCTOSIHWE NMALMEHTOB W 3aTPYAHATb NPOLECC UX JIEYEHMS.

Mo mHennio W.G. Ter Meulen u coasr. [38], KoMopbua-
HOCTb NpeAcTaBnisfieT coboit He NpocTo cyMMy ABYX 3abo-
NeBaHWW, 4TO MOAYEPKMBAET HeobxoAMMOCTb rnyboKoro
KOHLeNTYaNbHOr0 aHanu3a faHHoro sieneHus. B xoge Hu-
AepnaHAcKoro uccnepoBaHus penpeccun u Tpesoru (The
Netherlands Study of Depression and Anxiety — NESDA)
ObiNo yCTaHOBNEHO, YTO Cpeay NaLUMEHTOB C KOMOpOUAHBI-
MW TPEBOXHLIMKU W [LENPECcCUBHBIMW PaccTPOMCTBaMM, YbM
COCTOSIHWS CPaBHMBANUCh C COCTOAHMSIMM MaLUMEHTOB, CTpa-
LAIOLLMX JIULWb U30/IMPOBAHHBLIMU PaccTPOCTBaMM, Habto-
AatoTcs bonee HM3KWe NoKasaTenu NepeHoOCUMOCTM CTpecca,
COLMANBHOr0 GYHKLMOHMPOBAHUSA W MCUXUYECKOTO 3[0POBbS
[39, 40].

Ha ocHoBaHWM JaHHbIX COBpPEMEHHOM NUTepaTypbl Bbl-
LenaloT ABa MMaBHbIX N0AXoAa K npobneMe KoMopbuaHocTH
LEenpeccuu 1 TPEBOXKHBIX paccTpONCTB.

KamezopuaneHell (knuHuyeckui) nodxod. [Lenpeccus
U TPEBOXKHbIE PAaCcCTPOMACTBA PacCMaTPUBAIOTCA KaK CaMOCTO-
ATeNbHbIE HO30J10TMM C HE3aBUCUMOW AMHAMMKON, KOTOpble
B CNyyasix KOMOPOUAHOCTM MOTYT UMETb OJMH WU HECKOJBKO
TpaHcAmarHocTu4eckux (yHuBepcanbHbix) GaxtopoB. 0gHako
Hay4Hoe Co0bLLEeCTBO BCE Yallle MPU3HAET, YTO AMArHoOCTU-
UECKMe KaTeropuu He SBNAIOTCS ONTUMaNbHBIMU € AMHWLLAMU
ONA KacCMUKaLMM U CPaBHEHUS MIOAEN B KOHTEKCTE U3-
y4eHUs NaTodU3nNoIorMM, pa3paboTKM TEpPanuM U CHUKEHUS
bpemeHu bonesHu [41-45]. HecMoTps Ha anuTenbHOe n3yde-
HWe 0cOBEHHOCTEN KOMOPBUAHBIX NCUXMHECKNX PacCTPOMCTB
B paMKax KaTeropuasbHoi MoJenu Kak BedyLlen Ha cerog-
HALLUHWIA LeHb B KIIMHWUYECKOMN NCUXMATPUK, BCE ELLE HET YET-
KOro npeAcTaBeHus 0b aTMonaToreHese Takux paccTpoicTB
U TaKTUKaX Mo yNyyLLeHU0 TepaneBTUYECKUX METOLOB.

JumeHcuoHaneHblli  nodxod. CornacHo  [aHHbIM
K. Kircanski u coaer. [46] u K. Choi u coaBr. [47], KoMop-
BUAHOCTb AENPECCUM W TPEBOXHBIX PAaCCTPOMCTB MOXHO pac-
CMaTpuBaTh B TPEX OCHOBHbIX BapuaHTax. [lepBbld BapuaHT
CBA3aH C pasinyHbIMKM Mcuxobuonornyeckumm haktopamu,
neXalumMmn B 0cHoBe (JOPMMPOBaHMS [enpeccui U TpeBo-
ru. B paMKax BTOpOro paccMaTpuBaeTcs Hanmuue 06LMX
AN OBYX PaccTpoucTB dakTopoB. TpeTuit acneKT nogpas-
YMeBaeT, YT0 CUMMTOMbI [ENnpeccuu U TPEBOTW MOTyT B3au-
MOJeiiCTBOBaTb MeX Ay coboii MK OKa3blBaTb BMSHWE Lpyr
Ha [pyra, 4to, BepoATHO, 00YCNoBIEHO OnpeaenéHHbIMM
ncuxobuonornyeckumn npoueccamu. AeTopbl ybeKaeHsl,
UTO Hefb3fl paccMaTpuBaTb AEMPECCUBHBIE U TPEBOXHbIE
PacCTpoMCTBa KaK OTAEeNbHbIE M HECBA3aHHbIE COCTOSHMS,
MOCKOMbKY WX COYEeTaHWe MMEET BaXHble MoCiefCcTBUSA
LNA Ka4ecTBa UArHoCTUKM, CTpaTeruit Tepanumn U CHUXKEHUS
bpeMenu bonesHu. Ha cerogHAWHWIA AeHb Hanbonee aKTUBHO
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Pa3BMBalOLLMECA 3TMOMATOrEHETUYECKUE MOLENMN MCUXUYe-
CKMX PacCTPOMCTB M UX KOMOPOMAHOCTM UCMONB3YHOT B CBOEM
OCHOBE AMMEHCUOHANbHbIA MOAX0[;: KPUTEPUM MpeaMETHO
obnacti uccnenoaHmii B ncuxuatpum (The Research Domain
Criteria — RDoC) — HeMpoHayyHas uccieaoBaTeslbCKas
CTPYKTYpa, HanpaBneHHas Ha yrnybneHue NoHMMaHUs TpaHc-
AMarHoCTUYECKUX DMOMOBEAEHUECKUX CUCTEM, JIEXALUUX
B OCHOBE MCMXOMNATOsI0MMK, U B KOHEYHOM UTOTe Ha CO3[aHune
BymyLumMX KnaccudmKaLmin; nepapxuyeckas cucTeMaTuka neu-
xonatonorum (Hierarchical Taxonomy of Psychopathology —
HITOP) — cucteMa KnaccuduKaumu, nosly4eHHas Ha 0CHOBe
HabntoaaeMoi KoBapuaumm Mexay CUMNTOMaMW ncuxona-
TONOrUM M [e3afanTMBHBIMW YepTaMu, KoTopas CTPeMUTCA
npefocTaBuTb 6onee MHPOPMATUBHBIE LN UCCIIEJ0BaHUIA
W NeYeHmnst (To eCTb KOHKPETHbIE, IMMUPUYECKN U3MEPSIEMBIE
TEpaneBTUYECKME MULLEHMW), YEM TpaAMUMOHHbIE AMArHo-
CTU4yeckue Kateropum [41-45]. HecMoTps Ha HekoTopble Lie-
fieBble PasfMuMa MeXAY 3TUMM CUCTEMaMK, [enpeccuBHble
W TPEBOXHblE PACcCTPOWCTBA PacCMaTpUBAIOTCA B KAYeCTBe
€[IMHON TPYNNbl MHTEPHANM30BaHHbIX HapYLIEHWA BMecTe
¢ apyron adbdeKTUBHOM M CTPECC-accoLMMPOBAHHOM NaTono-
rveit. CornacHo R. Kotov u coasr. [44], H.M. van Loo u coasr.
[48], 0bLumMMK ans 3TMX PacCTPOMCTB ABNAKOTCA Npeobnaga-
HWe HEBPOTM3MA, HeraTUBHOM ab(EKTUBHOCTM U HapyLUIEHMS
3MOLMOHANBHON perynsauum, YTo, Mo MHEHWKO aBTOPOB, MO-
KT paccMaTpuBaThCs B KauecTBe 06LLMX MULLIEHe Tepanum
KoMopbuaHbix coctosHui. Kak ykaswiBatoT T.A. KapaBaeBa
1 coaBT. [29], cOBOKYNHOCTb AaHHbIX MHAWBUAYANIbHO-MCUX0-
NOTMYECKWX XapaKTEPUCTUK NOBbILIAET TPYAHOCTU B MEXIIUY-
HOCTHbIX B3aUMOOTHOLLIEHUSAX, CHUKAET YCTOMYMUBOCTb K BO3-
LEWCTBUI COLMO3KONOrMYECKUX HaKTOPOB CPeAbl, MOBbLILIAET
PUCK MCUX03IMOLIMOHANBHBIX PacCTPOCTB, OKa3sbiBas Hera-
TMBHOE B/IMSHWE Ha CTabUNBHOCTb MEHTANBHOM 3KONOTUN.

MEPCOHAJZIN3UPOBAHHASA TEPANUA
MALUUEHTOB C KOMOPBUAHbIMU
DENPECCUENA U TPEBOXHbIMK
PACCTPOWCTBAMMU B KOHTEKCTE
MEHTAJIbHOM 3K0J10r UK

HapaBHe ¢ He,0CTaTOYHON pa3paboTaHHOCTLH KOHLIENLMM
KOMOPBMAHOCTM AenpeccuBHbLIX U TPEBOXHBIX PACcCTPOWCTB,
aKTyanbHOM 0CTaétcs HeobXxoAMMOCTb COBEPLUEHCTBOBA-
HUA NepCoOHaNU3MPOBaHHbIX CTpaTeruit Tepanuu C y4ETOM
Pe3K0 BO3PaCTalOLLMX COLMANbHO-3KOOrMYECKUX BbI30BOB
ANA nevxonoruyeckoro bnarononyyns yenoseka. OCHOBHbI-
MW npobneMammn paccMaTpuBaeMoii B paMKax MeHTabHOi
3KOJIOMUM FPYNMbl NALMEHTOB SBAAITCSA HU3Kas NpUBEPIKEH-
HOCTb K JIe4eHMI0 M He0CTaTo4HaA CTabunmsaums peMnuccun.
HecMoTpsi Ha pe3ynbTaTbl COBPEMEHHbIX Hay4HbIX UCCeA0-
BaHMiA, NOATBEPKAAILWMX IPPEKTUBHOCTb KaK ncuxodap-
MaKoTepanuu, TaK W NCUXoTepanuu, CneuManncTbl yalle
BbIOMPaIOT MMEHHO NIeKapCTBEHHOE JleYeHMe 13-3a MeHbLLMX
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MaTepuanbHbIX 1 BpeMeHHbIX 3atpat [49, 50]. OpHaKo ya-
CTOTa BO3HMKAMLWMX N060YHBIX 3 deKTOB, HeLOCTaTOHHan
MPOYHOCTb TEpaneBTUYECKOro anbsiHCA, HU3KMIA KOMMAeHC
MPUBOAAT K CaMOCTOATENbHOW OTMEHE MaLMeHTOM MpuéMa
npenapatoB [51, 52]. Pe3ynbTaToM MOXET ABUTLCA HE TOJIBKO
peLMaMBMPOBaHME CUMITOMATUKM, HO U YXyALLEHWE NPOrHo-
3a, NOJHBIA 0TKa3 OT JaNbHEALeN Tepanuu U yBeNMYeHe
pUCKa MPUMEHEHUS MCUXOAKTMBHBIX BELLECTB B Ka4ecTBe
CPeLCTB caMosieyeHms (HanpuMep, ankorons, HapKOTUYECKUX
npenapartoB 1 ap.) [36]. Ha cerogHAWHWA feHb B YCNoBUSX
COLManbHbIX KPU3MCOB HE OCTAETCS COMHEHWI B KIIHOYEBOA
PO/M KaK COLManbHO-MCUXONOTMYECKUX, TaK U UHAMBUAYaNb-
HO-TCMXOJIOrMYECKUX MEXaHW3MOB B hopMUpOBaHUK addek-
TUBHBIX W CTPECC-acCOLMMUPOBAHHBIX PacCTPOMCTB, @ TaKke
cTabunusaumm pemmuccum [53, 54]. B cBA3mn ¢ yeM ang pea-
N3aLMU NPUHLMMNOB NEPCOHANM3UPOBAHHOW MeAULMHBI, MO-
BbILUEHWA 3QHEKTUBHOCTU TEPANEBTUYECKUX BMELLATENBCTB
MpU NIeYeHUN NaLMEHTOB C KOMOPBUAHBIMW AenpeccuBHBIMU
¥ TPEBOXHBIMU PACcCTPOMCTBAMM aKTUBHO NPUMEHSETCS MCU-
xoTepanus [99, 56].

B coBpeMeHHOM uccnei0BaTeNIbCKOM MoJie, KacakLemcs
30 }EKTMBHOCTY pa3NINUHbIX NCUXOTEPANEBTUYECKUX METOL0B
NeyeHns Jenpeccun U TPEBOTM, KIKOYEBLIM CTAHOBMUTCA BO-
MpOoC 0 TOM, KaKue BUbl TEPaniW OKa3bIBAKT NOMOLLb KOH-
KPEeTHbIM MaLMeHTaM, B KaKOM 00bEMeE M MPW KaKuX ycno-
Busx. [lenpeccus u TpeBora Kak OTAefbHble pPaccTpoiCTBa
M KaK coyeTaHHast NaTosiorus COCTaBJIAIOT YacTb KIIMHUYECKO
KapTUHBI MHOXKECTBA NCMXMYECKUX 3abonieBaHuiA. IBonoLms
KJIMHUYECKMX KIacCUdUKaLMIA NCUXMYECKUX PacCTPOIACTB OT-
PaaeT U3MeHeHWs B NpeSCTaBeHUsAX 0 Npefenax U 0cobeH-
HOCTAX pa3HbIX HO30J10MMHA, B CTPYKTYPE KOTOpbIX AEenpeccus
1 TPEBOra 3aHUMAIOT BaxHoe MecTo. [lebathl npogonkatoTcs
OTHOCWUTE/bHO COOTHOLUEHUS W creLmMuKn Buonornyeckux
W NCUXOTEHHbIX (MCMXocouuanbHbiX) GaKTopoB, nexalumx
B OCHOBE pa3/inyHbIX GopM 3TUX cocTosHMiA. Bonpockl, Kaca-
I0LLMEeCs pasnnumMs MEX Y BapuaHTaMu LenpeccuBHbIX U Tpe-
BOXKHbIX PacCTPOMCTB, COOTHOLLEHMS 3TMONATOrEHETUYECKUX
(aKTOpOB, a TaKe MeXaHW3Mbl, BMSIOLLME HA UX TEYEHUE
W pe3ynbTaTbl, OCTAIOTCA NO-NPEXHEMY CMOPHBLIMM, KaK U 3¢-
(EKTMBHOCTb NPUMEHAEMOI NPU 3TUX PacCTPONCTBAX MCU-
xoTepanuu. M3yyeHne 3pdeKTMBHOCTM ncuxoTepanuu
MpU paccTpoicTBax AaHHOIO CMEKTPa B paMKax JoKasareslb-
HOM MeULMHbI NOTPeboBano co3AaHns Ho30CNeLMPUIECKMX
neyebHbIx npoTokonos [30, 32]. B 1970-1980-x rr. BeayLueil
METOLMKONA B 3TUX UCCNEeL0BaHUAX CTana KOTHUTUBHO-MO-
BeaeHueckas Tepanus (KIT). Pabotbl A. beka u [l. Knapka
NoATBEPAMAM HanMuMe CheLUpUUECKUX NCUXONOrMYECKMUX
MEXaHWU3MOB, CBSI3aHHbIX C JeNPeCCUBHBIMUA U TPEBOXHBLIMM
pacctpoicteamu. B 1980-x rr. A. bek paspabotan onpoc-
HWK TPeBOrW, KOTOPbIK MOMOr pa3genuTb CUMMTOMBI TPEBO-
v n penpeccun [32]. OH TaKKe NPeanoXun KOTHUTUBHYLO
MOZJEeNb TPEBOXHbIX PacCTPOWCTB, MOAYEPKHYB UX OTIUYMS
OT [enpeccuin U BblLeNMB 00LLMe KOTHUTUBHBIE UCKaXKEHNS,
TaKkMe Kak Katactpodusauma v nepcoHanusaums. Hanuuve
TaKuX 0C0DEHHOCTEN MBILLNEHWS U BOCTIPUSATUS OKPYIKALOLLEN
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LEeACTBUTENIbHOCTU 3HAUMTENBHO CHUMAET afanTaLMOHHbIN
MnoTeHUMan SIMYHOCTM W NOBbILIAET PUCK PasBUTUS MCUXMYe-
CKOW natororuu. B xope AanbHeiwnx uccnefoBaHuii bbiu
0603HayeHb! cnieumduyeckue GaxkTopbl ANS PasfMyIHbIX Tpe-
BOXHBIX HapyLLEHWI, HECMOTPSA Ha TO YTO HanuuMe KoMop-
BMOHBIX COCTOSHMIA OrpaHYMBAN0 BO3MOXKHOCTb NPUMEHEHMS
MoJsTy4eHHbIX AaHHBIX B KIIMHAYECKON NpaKTuKe. B nocneptme
pecstunetma KMNT cTaHOBMTCA OCHOBHBIM METOLOM Tepanuu
npu MHOTMX ncuxudeckux pacctpoiicteax B CLUA n Benu-
KobpuTaHun. HaumoHanbHbI MHCTUTYT 3ApaBOOXPaHEHMS
1 COBEpLUEHCTBOBaHMS MeaMLMHCKOM noMoluym CoeiHEHHOrO
Koponesctsa B 2009 r. nogzepxan eé sHeapenue [31]. Cospe-
MeHHble MeXJyHapoaHble pekoMeHpaumv npepnaraiot KT
B KauecTBe Tepanuu nepBoi JIMHUM, 0iHaKO dUHAHCUPOBaHME
“CCne0BaHUA [JaHHOTO HanpaBfieHWsl OCTaETca HeJoCTaTou-
HbIM. KOrHUTUBHO-OMXEBMOPANbHLIA MOAXOL aKLEHTUpYET
BHMMaHWe Ha feduuuTe HaBbIKOB CaMOPErynAUMM U auc-
QYHKUMOHaNBHBIX YOex aeHnsX, a TakKe npefnonaraer cos-
AaHWe WHAMBULYaNbHOM Modenn yHocTy B Byayuiem [50].

B nocnepHue roapl Obin paspaboTaH bonbluoi MaccuB
MPOTOKOJI0B JIEYEHUS COYETAHHBIX LeNpecCUBHbIX U TPEBOX-
HbIX paccTpOWCTB, KOHLENTYaIN3UPOBaHHbIX KaK TpaHcauar-
HOCTMYECKME, C KIIMHUYECKUMU W NPAKTUYECKUMU MPEUMY-
LLLeCTBaMW N0 CPaBHEHMIO C TPAAMLIMOHHBLIMU MPOTOKONAMH
Ans opHoro pacctpoictaa. D.H. Barlow u coasr. [57] pa3pa-
6oTanM yHUOULMPOBAHHBIN NPOTOKON TPAHCAUArHOCTUHECKO-
ro SIeYeHMst IMOLIMOHANBHBIX PACcCTPOIICTB, MPeACTaBNAOLLNIA
00011 KOTHUTUBHO-NOBEAEHYECKOE BMELLATENbCTBO, CHOKY-
CMPOBaHHOE Ha 3MOLMAX W COCTOALLEE M3 NATU OCHOBHBIX
MOLyned WA KOMMOHEHTOB, OCHOBaHHbIX Ha 3/1EMEHTax
KMNT ¢ pokasaHHOW 3¢ eKTMBHOCTbLIO, KOTOPbLIE HaLeseHbl
Ha HEraTMBHYI0 3MOLMOHANBHOCTb U aBEPCUBHBIE PEaKLnM
Ha 3MoLMK. B KpynHbIX MeTaaHaUTUYECKUX UCCNeA0BaHUAX
L. Carlucci n coasr. [58], C. Antufia-Camblor u coasr. [59]
MOKa3aHo, YTO0 YHUPULMPOBAHHLIM MPOTOKON 3QPEKTUBHO
BO3JEMCTBYET Ha KOPHM 3TWUX HApyLUEHWH, YTO NpUBOAMT
K CHUXKEHWKO CUMMTOMOB W [ENPeccu, U TPEBOTH.

C yd4eToM Hanmuus rpynn pucka (rpynn MeHbLUWUHCTB)
no 6oniee BbIPaXEHHOMY YXYALLEHWIO COCTOSHUSA MEHTaJIbHOV
3KONOMMW Y JAHHOW KaTeropuu NauMeHTOB BaXKHO (QOpMM-
poBaHue AOCTYNHOM, JeCTUrMaTU3UPYIOLLEN U UHKIO3UBHOI
cpefbl NpY COBEPLLEHCTBOBAHNW CTPATervii NepcoHann3vpo-
BaHHOM Tepanuu. C 310N LieNiblo peKOMeHAYeTCs aganTaums
TepaneBTUYECKUX MEPOMPUATUIA C YYETOM ocobeHHoCTel
KOHKpeTHbIX coobuiecTB. CornacHo aBTopaM KOHLeNuuw
C. Merzel n J. D'Afflitti [60], ykpenneHue 300poBbs Ha YpPOB-
He COO0DLLECTB MMEET BaXKHOE 3HaYeHWe Ans YCTOWYMBOrO
ycnexa B JOCTUEHUM Pe3ynbTaToB B OTHOLUEHWM 3[0p0Bbs
Ha ypoBHe HaceneHus. Kak nogyépkuBaloT aBTOPbI, TaKue
Mepbl afanTauuu Creuuanu3upoBaHHOK NoMoLM cnocob-
CTBYHOT CHUXEHMIO COLMANBbHON HaNpsKEHHOCTH, OKasbiBas
MOMNOXUTENBHOE BAMSHWE HA MEHTANbHYIO 3KOMoruio obuue-
CTBa B LIENOM.

MoMUMO pONM MHKIKO3UBHOCTY B YJTyHLLEHWM COLManbHO-
MCUXONOTUYECKOrO 61aronoTyyms, CTOUT OTMETUTbL 3HAYEHME
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Exologiya cheloveka (Human Ecology)

LOCTYMHOCTYW CMEeLManv3vMpoBaHHON NOMOLLM AN TaKUX rpynn
PUCKa, KaK bexeHLbl U nepeMeLLéHHble nnua. [na peLueHus
3TOW 3afauu npepniaraeTcs WUCMOAb30BaHUE [OCTUMEHMW
umdpoBu3aumMm. Ha ceroAHALWHMIA AeHb NPOBEAEHUE MCUXO0-
TepaneBTUYECKUX MHTEPBEHLMM C UCMONb30BaHUEM LMdPO-
BbIX TEXHOJIOMMIA He TOJbKO He YCTynaeT no 3QheKTMBHOCTH
oyHoi ncuxotepanuu (face-to-face), Ho B HEKOTOpPbIX Cyyasx
NpeBoCXoauT e€ U3-3a bonblueit OCTYNHOCTU. 3T0, B CBOK
o4epefb, HaxoouUT OTpaXKeHWe U B paboTax 0TeYECTBEHHbIX
cneunanuctoB [61-63]. PesynbTatbl HeAaBHEro paHAOMU-
3WMPOBaHHOr0 KOHTPOSIMPYEMOro McciefoBaHusa [64] yKasbl-
BalOT Ha 3Q(PEKTUBHOCTb KPATKOCPOUHbBIX MCUXOCOLMANBbHBIX
WHTEPBEHLMA C NPUMEHEHUEM BMIEOCBA3M B MOBbILLEHUMN
obpaluaeMocTi 3a NleYeHeM CpPeau L, NpOXWBAIOLLNX
B 30HE KOH(MKTA. BbicOKas pesynbTaTMBHOCTL NpUMEHE-
HWA BEXEHLaMM U NepeMeLLEHHBIMUA INLaMKU NPOTPaMMHBIX
obecneyeHunit ans cMapThOHOB C LESbI0 NCUXONIOrMHECKOi
CaMOMOMOLLM OTpaXKeHa U B Apyrom uccnepoBaHuu [65]. Id-
(eKTMBHOCTb LMGpPOBM3MPOBaHHbIX TPAHCAMArHOCTUYECKUX
MCUXOTEPaANeBTUYECKUX WHTEPBEHLMNA B NeYeHUn bexeH-
LeB 1 NepeMeLLEHHbIX NIUL, MPOAEMOHCTPUpOBaHa B paboTe
K.E. Fabian u coagr. [66].

3J10YNOTPEBJIEHUE AJIKOTOJIEM KAK
NPOBJIEMA MEHTAJIbHOW 3KOJ10T MU
MALUUEHTOB C KOMOPBUAHbIMU
DENPECCUEN U TPEBOXKHbIMM
PACCTPOMCTBAMU

NMelowmecs Hay4HO-NpaKTUYECKWE MPOTUBOPEYMS, He-
COBEPLLEHCTBO METOAO0B Tepanuu OCNIOKHAITCSA BbICOKUM
YPOBHEM CTUrMaTU3auum cdepbl NCUXUYECKOrO 3[0pOBbA
M HeJO0CTaTOYHbIM YPOBHEM MCUXONOrMYecKoi 0bpa3oBaH-
HocTu. 310 0bycnoBnMBaeT He[OCTaTOYHYlD 06paLLaeMocTb
MaLMEeHTOB 33 MCUXMATPUYECKON W MeIMKO-MCUXO0Nornye-
CKOM NoMoLLbl. A TeKywime 06LLecTBEHHO-3KOM0MMYECKUE
KpU3UCbI U POCT AMCKPUMUHALIMM ManbIX COLMANbHBIX Fpynn
YMEHbLUAOT He TOJIbKO [LOBEPUE K CUCTEME 0DOLLECTBEHHOMO
3[paBOOXPAHEHMS, HO B HEKOTOPbIX CIy4asx CHUMXAIOT [0-
CTYMHOCTb MeAMLMHCKOW noMoluy (HanpuMep, bexeHuaM,
nepeMeLLEHHBIM NiMuaM W T.4.). B cBA3M ¢ 3TuM coxpaHseT
aKTyasbHOCTb MpobiemMa UCnoNb30BaHWs NCUXOAKTUBHBIX Be-
LeCTB B KayecTBe cpeactB camonevenms (self-medication)
KaK (haKTopa K/IMHUKO-COUMANbHOr0 pUcKa GopMMpOBaHMS
XUMUYECKUX apauKLmiA [67-69).

CamoneyeHne ankoroneM — pacnpocTpaHEHHas,
HO KpaiHe oracHas MpaKTWKa Cpeau Jiofen ¢ aenpeccuen
W COYeTaHHbIMW TPEBOXHBIMM paccTpoiicTBamMu. MHorue Boc-
MPUHAMAIOT aJIKOroJb Kak ObICTPOe W JOCTYMHOE CPeACTBO
CHATUSA HanNPSXKEeHWs, TPEBOTM U YNYYLLEHUS HACTPOEHMS,
obLiero caMoyyBCTBUS B coumManbHbix cutyaumsax [70]. 3ot
noaxop SIBASIETCA NULUb BPEMEHHLIM PELLEHMEM, KOTOpOEe
B [LONIFOCPOYHOM NEPCMEKTMBE MOXET NPUBECTU K CEPbE3HBIM
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MOCNeACTBUAM, BKITIOUAA pasBUTUE afIKOroSIbHOM 3aBUCUMO-
CTW. BbiCOKWI ypoBeHb TPeBOrM, CONpoBOXaaeMon GuUsm-
YECKUM W MCUXOSI0TMYECKUM AMCKOM(OPTOM (Taxukapaus,
MOTAMBOCTb, APOXXb, YYBCTBO MaHUKM, MbIC/TM 0 KaTacTpode
W T.0.), LEeUCTBUTENbHO CMocobCTBYET YBEIMYEHUIO MOTpe-
bneHus ankorons. YenoBek, UCMbITbIBaA TPEBOTY, HEOCO3-
HaHHO uweT crnocobbl e€ nojaBneHus, a ankorosb, 06-
nafas KpaTKOBPEMEHHBIM aHKCUMONMTUYECKUM 3P hEKTOM,
CTaHOBUTCA MPUBIEKATENbHBIM BapuaHTOM. 3T0T 3ddekT,
0[iHaKo, 06MaHumMB. AnKorosb NnLWb MackvpyeT npobnemy,
He pelLas eg, a BMecTo 065eryeHus 4acTo NPMBOAUT K YCH-
JIEHUI0 TPEBOTW Ha CNejyloLWmuii ieHb, co3aBas Mopoy-
HbI Kpyr. ADCTMHEHTHbIW CMHAPOM, BKIOYalOLWMiA B cebs
CMMNTOMBI TPEBOTW, AENPeccuy, GpU3nNYecKoro HegoMora-
HWS, 3acTaBnAeT YeNOBEKa CHOBA NpuberaTb K ajKorosio
AN 0651erYeHns COCTOAHMS.

B HayuHoW nuTepaType BblgensieTcs cneumduyeckun
NoBeJeHYECKUA NaTTepH, NOMyYMBLUMIA Ha3BaHWe «drinking
to cope» (DTC) — «nuTb, 4TobbI CnpaBuTbesa» [69, 71]. 310
He MPOCTO C/yyaliHoe ynoTpebneHue ankorons s pac-
cnabneHus, a yctomumBas Mofdenb MOBELEHMs, XapaKTe-
pU3yloLLasaca NpefHaMepeHHbIM UCMONb30BaHUEM ajlKo-
ronsa gna perynauun smoumid. Jliogn ¢ DTC ynotpebnsiot
ankoroNb He pagv yAOBONLCTBUSA, a ANA MOLABNEHUS He-
raTMBHbIX 3MOLMIA, TaKUX KaK Tpesora, Aenpeccus, He-
yBepeHHocTb B cebe. OHM ucnonb3yloT cnivpTocofepallme
HanUTKN KaK MHCTPYMEHT ONA «CaMOJIeYeHusl», CTPEMSACH
CrpaBuTbCA C COUMAbHBIMUA CUTYaUUsSIMW, KOTOpble Bbl-
3blBalOT Y HUX AuckomdopT. WccnenoBaHua nokasbiBaioT,
yto DTC sBnseTcs 3HaUMMbIM NpELUKTOPOM pasBUTUSA an-
KOrofibHOM 33aBUCMMOCTM, 0COBEHHO Y NIOAEI C BbICOKOI
CTeNeHbI0 HeraTMBHO! aPEeKTUBHOCTU (CKIOHHOCTY K nepe-
JKMBaHWIO HEraTMBHbIX 3MoLMiA). HanpuMep, B uccienoBaHum
M.L. Cooper n coasr. [69] noauépkusaetcs, uyto DTC —
3T0 CaMoCTOATeNbHBIA (aKTOp PUCKa, He 3aBUCALUMWA Ha-
npsAMyl OT YpoBHS TpeBoru. [pyrumu cnoBamu, paxe
Mp1 O[MHAKOBOM YPOBHE TPEBOKHOCTU HalMuMe naTTepHa
DTC noBbllwaeT BepoSATHOCTb 310YNOTpebneHus ankoro-
nem U passutusa 3aBucumocTu. A.L. Goldstein u coasr. [72]
MOATBEP AT 3Ty B3aUMocBA3b, Aobaenss, yto DTC otpa-
}aeT cneumduryeckuin CTUb COBNAAaHNA C TPYAHOCTAMU —
nsberaHue npobnembl BMecTo €€ pelueHus. [loMuMo pucka
(opMMpOBaHMs aNIKOroMbHOW 3aBMCMMOCTH, 3n10ynoTpebne-
HWe aKorosieM OKa3blBaeT HEraTMBHOE BIMSIHUE HA KIMHMU-
UECKMe XapaKTEpPUCTUKM YXKe UMeHLLerocs KoMopbuaHoro
TPEBOXHOO paccTpoiicTBa. BMecTo Toro 4tobbl MCKaTb KOH-
CTPYKTWBHbIE CNOCOObI NPEOA0NEHNUS COLMATBHON TPEBOXKHO-
¢t (HanpuMep, KOTHUTUBHO-NOBEAEHYECKan Tepanus, Tpe-
HWHTW COLMabHBIX HAaBbIKOB), YESTOBEK BbIOUPAET «DbICTpbI»
cnocob — nofaenieHne CMMMTOMOB C MOMOLLbI afIKOrosis,
uyTo ycyrybnset npobneMy, NOCKO/bKY He pa3BMBAIOTCA Ha-
BbIKM NpobneMHo-pelLaloliero noBefeHus, a, Haobopor,
YCUIMBAETCS 3aBMCMMOCTb OT aNIKOToNIfl KaK e[JUHCTBEHHOMO
CpencTBa «NpeoAoneHns» TpyaHoctei. bonee Toro, M.L. Dyer
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u coaBT. [73] noka3anu, uto DTC sBnseTcs Haubonee pacnpo-
CTPaHEHHBIM NATTEPHOM Y MALMEHTOB C reHepann30BaHHbIM
TPEBOKHBIM PacCTPOWCTBOM, YTO YKa3blBaeT Ha LUMPOKYH
pacnpocTpaHEHHOCTb 3TOM OMacHoW MOLENW MOoBeAEHHUS.
Cxoxue paHHble MoMyYeHbl B X04€e KPOCC-CEKLMOHHOIO MC-
cneposanua [.C. PagmoHoBa u T.A. KapaBaesoii [37] y 120
MaLMeHTOB, UMEKLLMX TPEBOXHbIE paccTpoiicTea. CornacHo
MoJy4YeHHbIM pe3ynbTaTaM, AAMTEeNIbHOe 3110ynoTpebneHme
anKoroseM NPMBOAMNO K reHepanu3auum TPeBoru BHe 3a-
BUCUMOCTM OT 0CODEHHOCTEN TPEeBOXHOr0 pacCTpOiCTBa.
Kak ykasbiBaloT aBTOpbl, reHepanu3oBaHHas TpeBora ac-
COLMMpOBaHa C BTOPUYHBIMM COMAaTUYECKUMM CUMMTOMaMK
1 bonee BbIpaXeHHbIM MCUXONOTUYECKUM AUCKOM(OPTOM,
C03/aBas NpeanochbiIku Anis bonbluero ynotpebneHus an-
KOrons B KayecTse ObICTPOro U JOCTYMHOrO CpeacTBa caMo-
neyenus. OgHaKo ycyrybnsiowmecs TpyAHOCTU B COLMANbHBIX
KOHTaKTax MOryT paccMaTpuBaThCs KaK (akTop Aectabuim-
3aLMW MeHTasbHO IKONOrUK.

3AKJTIOYEHUE

B naHHOM 0630pe npoBefieHa BCECTOPOHHSAN cMCTEMATH-
3auMs CBEAEHWN 0 KIMHMYECKMX acneKTax KoMopbuaHocTu
JEenpeccBHbIX M TPEBOXHBIX PaCCTPOMCTB, BKIOUas CTpecc-
accouMMpoBaHHble PaccTPOACTBA. 3TV acneKTbl PacCMOTPEHI
B KOHTEKCTE OCHOB MEHTasIbHOW 3KOJIOMUK, YTO aKLEHTUpYeT
BAHOCTb MHTErPaLMM NCUXUYECKOT0 34,0P0BbS B KOHLIENLMIO
obwwectBeHHoro 6narononyuns. OcHoBHas Lenb uccnefoBa-
HWA 3aKJIl0Yanach B aHanM3e 3TMONATOreHeTUYECKUX Mofe-
neit KOMOPOMAHOCTH, BbIABNEHWUM KIOYEBBIX MEXAHU3MOB,
BAMAIOLLMX Ha pa3BUTME 3TUX PaccTpoiicTB, M pa3paboTke
PEKOMEHJALMA MO COBEPLUEHCTBOBAHMIO NEPCOHANN3NPO-
BaHHBIX CTPATeruiA Tepanun AN CHUKEHWUA MeauKO-CoLM-
anbHbix puckos. OnpepeneHne $hakTopoB pucKa, 0COBEHHO
Cpeau rpynn, 0KasaBLUMXCA B 30He boeBbIX AeicTBUIA, Nepe-
CEIEHHBIX JIUL, U COLMANBHBIX MEHBLUMHCTB, MO3BOMSET TOY-
Hee MOLXOAMTb K AMarHoCTUKE M Tepanuu LenpecCUBHbIX
1 TPEBOXHBIX PacCTPOIACTB, YuUTLIBasA cneuuduyeckue no-
TpebHocTn aTux ntogeir. KpoMe Toro, B 0630pe 0bcyxaeHbl
NyTU COBEPLUEHCTBOBAHMA CTpPaTErMi NepcoHanM3upoBaH-
HOVA Tepanuu, YTo NpeacTaBnseT coboii BaXKHbIW LWar K on-
TUMU3aUmMK NiedebHbIX MOAxonoB. [epcoHanusupoBaHHas
MeAMLMHA MOXKET CYLLECTBEHHO YMEHbLUMTb MeLMKO-COLM-
anbHble pUckK, obecreynBas ynpaBnseMOCTb COCTOSHUEM
MaLMeHTOB M afanTauuio MeToA0B NeYeHUs NoJ, MHAMBULY-
anbHble 0CODEHHOCTH, BKIOYas YA3BUMbIE TPYNMbl. TaKUM
0bpa3oM, noanepiKa YCTOWYMBOW MEHTANIbHOM 3KONI0rUU
B COBPEMEHHbIX COLMaNbHbIX peanusx TpebyeT cucTeMHo-
ro NoAxoAa, BKIKOYAKOLLEro KaK Hay4Hble UCCNefoBaHus,
TaK M MPaKTMYECKOe NpUMEHEHWe MOJyYeHHbIX 3HaHWW.
Co3paHue KOMMMEKCHBIX MPOrpaMM MOMOLLM, OCHOBAHHbIX
Ha LeN0CTHOM MOHMMaHWWM KOMOpBWaHOCTW U 3TMonaTore-
HETMYECKMX CBA3EMH, MOKET CTaTb OCHOBOM A MOBbILIEHMS
KauecTBa M3HU NALMEHTOB W YKPEMNIEHUA 3[,0poBbs 0bLLe-
CTBa B LiE/IOM.
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N0NOJIHUTE/IbHAA UHOOPMALIUA

Bknap aBTopoB. A.B. Bacvnbea — KoHLeNLWsS UccnefoBaHus, BbloeneHme
3HaUMMbIX aCreKTOB MEHTaNbHOM 3KOJIOMM YeNoBeKa, CyLLLIECTBEHHas nepe-
paboTKa Nony4eHHOro Matepuana Ha NpeaMeT BaXHOr0 VHTENEKTYarnbHOro
copepxanusi; T.A. KapaBaeBa — KoHLeMNLysA MCCe[0BaHNs, BblaeneHme 3Ha-
UMMBIX ACMEKTOB MEHTAIbHOM 3KOJIOM M YEsIOBEKa, CYLLIECTBEHHas nepepaboT-
Ka NoMyYeHHOro MaTepuana Ha MpefMeT BaXHOr0 MHTENNEKTyanbHOro Co-
Aepwanus: [1.C. PagvoHoB — 0b0bLLeHVe MaccyBa MeXAyHAPOAHbIX [aHHbIX
Mo AaHHow npobneMe, CyLLecTBeHHas nepepaboTka nofy4eHHoro Matepyana
Ha NpeaMeT BaXHOr0 MHTeN/eKTyanbHoro cofepxanus; A.E. AnppuaHosa —
aHanM3 NMTepaTypHbIX UCTOYHMKOB, MOATOTOBKA MEepBOro BapuaHTa CTaTbyf;
[.A. CrapyHcKas — aHanv3 MTepaTypHbIX MCTOYHWKOB, MOArOTOBKA nep-
BOr0 BapuaHTa CTaTbi. Bce aBTOpbl MOATBEPIKAAIOT COOTBETCTBME CBOErO
aBTOPCTBa MeX[yHaposiHbIM KpuTepusam ICMJE (Bce aBTopbl BHECTIM BKNag,
B pa3paboTKy KOHLLeNUMK, NpoBeJieHNe UCCNe0BaHUA U NOArOTOBKY CTa-
TbW, NPOYM M 0A06PMAM dWHAMBHYIO BEpCUIO Nepes nybanKauven).
WUcTounukm uHaHcupoBaHmua. PaboTta BLINOSHEHa B paMKax rocydap-
cTBeHHoro 3apaHus ®reY «HMUL MH um. B.M. bextepesa» MuH3apasa
Poccun 2024-2026 rr. (XSOZ 2024 0014).

PackpbiTue MHTepecoB. ABTOpbI 3asBNAIT 00 OTCYTCTBUW OTHOLLIEHWH,
[LeATeNbHOCTV W VIHTEPECOB 3a MOCNeIHWE TPY FOfa, CBA3aHHbIX C TPETbUMM
muUaMK (KOMMEpUYECKUMM 1 HEKOMMEPYECKMMM), UHTEPECH! KOTOPLIX MOTYT
BbiTb 3aTPOHYTLI COZEPKAHMEM CTaTbU.

OpuruHanbHocTb. [lpy co30aHWM HacTosLLEN paboTkl aBTOpbI He UCMOMb-
30Ba/M paHee onybMKOBaHHbIe CBeeHWs (TEKCT, UMIOCTPaLMK, AaHHbIe).
JocTyn K AaHHbIM. PefjakUMoHHas NOMTIKA B OTHOLLIEHWUW COBMECTHOMO
CMONb30BaHUs AaHHbIX K HAacToALLEN paboTe He NPUMEHUMa, HOBble [laH-
Hble He cobupany 1 He CO3AaBaM.

FeHepaTUBHbIA UCKYCCTBEHHbIA MHTENNEKT. [1py CO3[aHNMN HACTOSLLEN
CTaTbW TEXHONOTWM FeHEPaTUBHOMO MCKYCCTBEHHOrO WHTENNEKTa He UC-
nonb30Banu.

PaccMoTpeHue u peueHsupoBaHue. HacTosas pabota nofaHa B xyp-
Han B MHWLMATUBHOM MOPAAKE W PaccMOTpeHa mo 0bbl4HOM Mpouesype.
B pelLieH3vpoBaHMM yuacTBOBanM [1Ba BHELHMX PELIEH3eHTa, YeH pedaK-
LIMOHHOM KONMErv U Hay4HbI PeaaKTop U3LaHus.
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lNokasarenu BapuabenbHocTH cepaeyHoro puTMa
Yy MY)XXYUH-CEBEepSAH B 3aBUCMMOCTU OT Ko3pPpuLUeHTa
aTeporeHHOCTH

I.B. AsepbsiHoBa

HayuyHo-uccnepoBaTenbckui LeHTP «ApKTHKa» [lanbHeBOCTO4HOro oTaeneHus Poccuiickoii akapeMum Hayk, MarapaH, Poccus

AHHOTALIUA

06ocHoBaHUe. BereTaTUBHbLIN HEPBHLIN KOHTPOJIb CEPAEYHO-COCYANCTON CUCTEMbI MOMKET ObITb M3MEHEH Y NUL, C AUCITUMH-
AeMUEN 1 HapyLLEeHUAAMU IMMUAHOTO 0OMeHa.

Llenb. CpaBHUTENbHBIA aHaNKU3 KPaTKOBPEMEHHbIX 3amMcel KapAMOMHTEPBANOrpaMM B BbIOOPKE MYMUMH-CEBEPSH C OfIHO-
BPEMEHHOM OLLEHKOM OCHOBHbIX XapaKTePUCTUK IMNMAO0rpaMM B 3aBUCUMOCTH OT BEIMYMHBI KOIQBULIMEHTA aTepOreHHOCTM.
Matepuanbl u Metopbl. B nccnenoBaHuax npuHaam yyactme 118 MyxumH 28-58 net (cpeghui Bospact 42,5+0,5 ropa).
Wcnonb3oBann GpoTOMETpUHECKME, UMMYHOXEMMITIOMUHECLIEHTHBIE METOAbI UCCIef0BaHUSA, a TaKXKe CTaHAapTHble MeToAb
OLieHKM Bap1abenbHOCTM cepaeyHoro putMa 1 GU3NYeCcKoro pasBuUTH.

PesynbTtarbl. [lonyyeHHble AaHHbIe NoKa3anu, yto y 53% o06cnefoBaHHbIX MyXUMH UMENIMCb aTePOreHHbIe HapyLUeHWUA Nn-
NUAHOrO 00MeHa, Toraa Kak ans 47% ObliM XapaKTepHbl ONTUMaJlbHble NOKa3aTeNn NMNMA0rPaMM. YCTaHOBNEHO, YTO U3 22
aHanmM3npyeMbIx NoKasaTenel Gu3nyecKoro passutus, buoxmmmueckoro npoduns, a Takxe BapuabenbHOCTU CepaeqHoro
pUTMa 3HauMMbIE Pa3nymMsa oTMedeHbl o 17 nokasatenaM. Pe3ynbTaTel MO3BOAAIT CAeNaTh 3aKJoueHMe 00 yBenMHeHUn
OTHOCMTE/IbHOW aKTMBHOCTU NapacMMMNaTUYecKOoro 3BeHa BEreTaTMBHOM HEPBHOM Perynsuuu B BbIDOPKE MYMYWH C OMTH-
ManbHbIMU MOKa3aTesIAMU IUMUEHOTO 0bMeHa. [Lns rpynnbl ML, C BHICOKUMM BEMYMHaMKU KO3DdUUMEHTA aTeporeHHOCTH
XapaKTepHO HanuuMe BereTaTMBHOMO AucbanaHca, NpOSBNSIOLLEr0CA OTHOCUTENbHO BbICOKOWM CUMMNATUYECKOW aKTUBHOCTbIO
Ha QOHe CHUKEHMS BUSHUA NapPacUMNaTUYECKON aKTUBHOCTU B BEreTaTUBHOM KOHTPOJIE CUCTEMbI KPOBOOOPALLIEHMS C OfIHO-
BPEMEHHOI accoumaLmeit ¢ U3bbITOYHO Maccoii Tena 1 Bo3pacTaHueM A0NN 0BLLEro CoAepIKaHns Kupa B OpraHnusMe.
3akniouenue. MonyyeHHble pe3ynbTaThl MO3BOAWIM YCTAHOBUTD, YTO SMLLA C HAPYLLEHWEM NIMNMAHOIO Npoduns XapaKTepu-
3Yl0TCS OTHOCUTENbHBIM AOMMHUPOBAHWMEM CMMMATUYECKOM aKTMBHOCTM, YTO MpeanofiaraeT [OCTAaTOMHO HebnaronpusaTHoe
MPOrHOCTUYECKOE 3HAYeHWe B Ka4ecTBe NMPeAMKTOpa PUCKA OCNIOXHEHWS CepeyHO-CcoCyanCTLIX 3aboneBaHuit. B uenoM pe-
3yNbTaTbl HAaCTOALLEro UCCef0BaHUA HaNpaBneHbl Ha PacLUMpeHWe UCMO/b30BaHUA METOAA OLIEHKW BapuabenbHocTH cep-
[IeYHOr0 PUTMA, OTPAXKAIOLLIEro KaK BereTaTuBHble, TaK M GU3MONOrMYeCKUe acneKTbl, CBA3aHHbIE B TOM YUCNIE C NMMMOHBIM
npodunemM n coMaTOMETPUYECKUM CTaTyCOM, YTO MOLYEPKMBAET NOTEHLMAN COBOKYNHOCTW JaHHBIX NOKa3aTenei ans nony-
YeHUst NePCrEeKTUBHBIX MapKepoB 61arononyyms cucTeMbl KpoBoobpaLLeHus.

KnioueBble cnoBa: MyXuWHbl; CeBEpO-BOCTOK Poccuu; NMNWMEHLIA CNEKTP; BapuabenbHOCTb CEPLEYHOT0 pPUTMa;
AVCIIUNULEMUA; aTEepPOreHHOCTb.
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The relation between heart rate variability
and the atherogenicity coefficient in northern men

Inessa V. Averyanova

Scientific Research Center “Arktika” Far Eastern Branch of the Russian Academy of Sciences, Magadan, Russia

ABSTRACT

BACKGROUND: The autonomic nervous control of the cardiovascular system can be altered in individuals with dyslipidemia
and lipid metabolism disorders.

AIM: This study aimed to comparatively analyse short-term cardio interval recordings in a sample of Northern men and to
simultaneously assess main values of the lipid pictures according to the atherogenicity coefficient.

MATERIALS AND METHODS: One hundred and eighteen men aged 28-58 (mean age was 42.5+0.5 yrs) participated in the
survey which was performed with photometric, immunochemiluminescent research methods, as well as standard methods for
assessing heart rate variability and physical development.

RESULTS: The data obtained in our study showed that 53% of the surveyed men exhibited atherogenic disorders in lipid
metabolism, while 47% of subjective lipid pictures showed perfect values. We found significant differences in 17 of 22 indicators
of physical development, biochemical profile, and heart rate variability. That suggested the increasing relative activity of the
parasympathetic link of autonomic nervous regulation observed in subjects with perfect values of lipid metabolism while those
with high values of the atherogenicity coefficient demonstrated autonomic imbalance which could be seen in relatively high
sympathetic activity along with the reduced influence of parasympathetic activity in the autonomic control of the circulatory
system with simultaneous association with overweight and accelerated proportion of the total body fat.

CONCLUSION: The impaired lipid profile proved to be closely related to the dominance of sympathetic activity that is assumed
to be an unfavorable predictor of the risk for cardiovascular complications. In general, the results are intended to spread the
use of the heart rate variability assessing method since it shows both autonomic and physiological aspects related, particularly,
to the lipid profile and somatometric status, which undoubtedly emphasizes the potential of these indicators to obtain markers
for the circulatory system proper functioning.

Keywords: men; Northeast of Russia; lipid spectrum; heart rate variability; dyslipidemia; atherogenicity.
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OPUTMHATTBHBIE MCCIEIOBAHNA

Ob0CHOBAHUE

BapuabenbHocTb cepaeyHoro putMa (BCP) — 370 noka-
3atesib, UCMONb3YeMbIN AN OLEHKN MOLYNALMM BereTaTms-
HoM HepBHOM cucTeMbl (BHC) Ha cepae4yHOM CMHYCOBOM Yy3ne
[1], uTo No3BONSAET PErUCTPUPOBATL U3MEHEHUE BEFETATUBHO-
ro banaHca B cTopoHy npeobnafaHus cUMNaTUYecKux nnbo
MapacuMnaTMYeCK1X BIUAHUIA Ha CepLEYHO-COCYAMCTYI0 CU-
CTeMY, a TaKXKe MPOrHo3MpoBaTb M OLEHWBATb CTEMEHb €€
a[lanTaLMOHHbIX BO3MOXHOCTEM W OpraHu3Ma B Lenom [2].
B ycrnoBusx oTHOCUTENBHOMO MOKOS 3KOHOMUYHOCTb (YHKLINI
OpraHu3Ma CBf3aHa C BO3pacTaHMEM NapackMNaTUYECKOW
perynsumm, npu 3T0M BbiCOKMe 3HaueHus BCP ykasbiBatoT
Ha onTUManbHoe (YHKLMOHUPOBAHWUE BETETaTMBHOMO KOHTPONS
CEpALa, a TAKXKE Ha BbICOKYI0 CNOCOBHOCTL K CaMOperynsLuy,
afantueHocTy [3] 1 B LLeNIOM ABNAIOTCS NpU3HaKaMu I dek-
TUBHBIX BEreTaTUBHbIX MexaHu3MoB [2]. MokasaHo, yto BCP
KaK AEMOHCTPauMA (QYHKUMIA aBTOHOMHOW HEPBHOI CUCTEMBbI
OTpa)KaeT 3[10pOBbE YesI0BEKa M ero bnarononyume [4]. Hanpo-
TUB, OTHOCUTENbHO HU3KWe 3HaueHus BCP ykasbiBaloT Ha He-
afieKBaTHoe yYHKLMOHMPOBaHME CaMoperynsauum u bonee Bbl-
COKWI PUCK CepAeYHO-COCYANCTbIX 3aboneBanuii [5].

M3BecTHo, yto aktuBHocTb BHC u dakTopbl pucka Tec-
HO B3aMMOCBA3aHbl Mexay coboi, NockonbKy AucbanaHc
BHC cnocobcTByeT co3paHuio NpefnaTonorieckoin cpeapl
ANs TUNepPTOHUM, HapyweHus Buoxmumuueckoro npoduns,
a TaKKe M3MEHEHWs 3HAO0TeNManbHOr0 roMeocTasa B Mofb-
3y NpoTPOMOOTUYECKOT0 U MPOBOCMANMTENBHOO COCTOSHUS,
YTO B UTOre MPUBOAMT K YBENIMYEHUKO PUCKA CEpAEYHO-Co-
CyamncTbix 3abonesanuii [6, 7].

JiunnaHeIn Nnpodunb — 370 CTaHAAPTHBINA AMArHOCTUYE-
CKWIN TECT Ha AMCAMMUAEMUIO, KOTOPbII NPOBOAMTCS HAaTOLLaK
[8]. OucnunupoeMms oTHOCUTCA K HapyLieHnaM MeTabonnamMa
JMMONpPOTENAOB, BKIIOYas TPUrnMLepuabl, obLmin xonecte-
puH (OXC), XonecTepuH NMNONPOTEMLOB HU3KOW M BbICOKOI
nnoTHocTH [9], n ABNAETCA OCHOBHBLIM (haKTOPOM puUCKa Cep-
Ae4Ho-cocyamcTbix 3abonesaHuii [10]. Heobxonumo oTMe-
TUTb, YTO 3a NMOCNEAHWUE [Ba JecATUNEeTUs 3aboneBaeMocTb
W pacnpocTpaHEHHOCTb AMCIIMMMAEMUM MOCTEMNEHHO YBENU-
uusaerca [10, 11].

Mpy 3TOM 06 accoumaLmy HapyLeHA IMNAHoro npodm-
ns v nokasateneit BCP uMeetcs orpaHuyeHHOe KOM4ecTBo
AaHHbIX. Mpeabigylume uccnefoBaHus NoKasanu, 4to runep-
TOHWS, 0XKMPEHMe, AUabeT v HapyLLeHne MeTaboIn3Ma KO-
3bl, a TAKIKE OUCAMNUAEMUS CBA3aHBI CO CHUMeHueM BCP [12,
13]. TakKe nokasaHo, YTO Y NIUL, CPEAHEr0 U MOXMIONo BO3-
pacta daKTopbl MeTabonM4ecKoro CMHAPOMa accoLMMpOBaHbI
¢ 6onee Huskon BCP [14]. Yka3biBaeTca 1 Ha To, 4TO cUMNa-
TMYeckoe npeobnapaHue B GYHKLMM aBTOHOMHON HEPBHOIA
CMCTEMBI COCOBCTBYET NOBLILLIEHWIO apTepUabHOro Aaee-
HWSl, CHKEHWUIO YYBCTBUTENBHOCTU K MHCYNUHY W yBelnYe-
HUI0 YPOBHSA TPUrNULLEPMAOB B CbiBOpOTKe [15].

LUenb uccnepoBaHusa. Vcxonos M3 BbILIECKA3aHHOTO,
Mbl NPEeLNONOXKNUAM, YTO BEreTaTUBHBIN HEPBHBIA KOHTPOSb
CepAEYHO-COCYAMCTON CUCTEMbBI MOXKET BbITb M3MEHEH Y WL,

T.31 N2 9, 2024
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C OVUCIMNUAEMWEN W HApYLUEHUSMU JMNMAHOrO obMeHa.
Yrobbl NOATBEPAMTL UMW ONPOBEPrHYTb AaHHOE Npeanoso-
KEHME, Mbl NPOaHaNM3MpOoBaNIK KPaTKOBPEMEHHbIE 3amuUCH
KapavouHTepBanorpamm BCP B nonynsumoHHoi BbibopKe
MYUMH-CEBEPSH C O[LHOBPEMEHHOW OLIEHKOW OCHOBHbIX
XapaKTepuCTUK nunuporpamMM. TeKyllee uccnefoBaHue
npesnonaraet, YTo usydeHue coctosHus BHC, ocHoBaHHoe
Ha csoictBax BCP, noMoxeT nonyuutb faHHble O CBS3U
C (GM3MONOrMYECKMMM acneKTaMm, TaKUMKM KaK Broxumuye-
CKWe NoKasaTenu MMUEHOro 0bMeHa.

MATEPWUAJIbI U METO[bI

06cnepoBaHo 118 MymumH 28-58 net (cpeaHuit Bo3-
pact — 42,5+0,5 roaa), oTHoCALWMXCA K €BpONneouaaMm, siB-
NALWMXCA YpoxeHUamMn MarapaHckoii obnactv B 1-3-M no-
KOJIEHWM, NOCTOSHHO NPOKMBAIOLLMX Ha TeppUTOpUM 0BNacTh
1 obcnefyeMbix B paMKax NporpamMMbl Hay4HOT0 MOHUTOPUH-
ra ncuxoum3noNoriecKoro CoCToOAHUS ML, TpyaocnocobHo-
ro BO3pacTa B YC/0BMSX CeBepO-BocToKa Poccun «ApKTuKa.
Yenosek. ApanTaumsa» Ha 6ase HWUL, «Apktuka» [1BO PAH
(MarapaH). UccnepoBanus bbinm npoBefeHbl B 0CEHHE-3UM-
Hwit nepuog, 2024 1.

Y My4MH onpefenssv 0CHOBHblE NoKa3aTenu Quande-
CKOr0 pa3BuUTMS: AZMHY Tena ¢ ToyHocTbio Ao 0,5 ¢M ¢ no-
MOLLbI0 HAaCTEHHOr0 POCTOMEpPa, Maccy Tefla — C TOYHOCTbIO
no 0,1 Kr ¢ ucnonb3oBaHMeM MedULMHCKUX BecoB. M3 no-
Nly4eHHbIX aHTPOMOMETPUYECKUX XapaKTEPUCTUK PaccymThbl-
Ba/IM MHAEKC Macchl Tena (MMT, kr/m2). C ucnonb3oBauem
OvomMneaaHcHoro aHanusatopa «[uaMaHT-AucT» (Poccus)
onpenensnu oblee copepxanue xupa (% ot Maccel Tena)
B OpraHusme.

Y ucnbiTyeMbix NpoBoAMnIM 3abop BEHO3HOW KPOBW HaTo-
LLIaK U3 JIOKTEBOM BEHbI B YTpeHHWe Yackl (C 8 go 10 ) Baky-
yMHoM cuctemon B siabopatopum 000 «HOHunab-Xabaposck».
Conepxanne OXC (MMonb/n), TpurauuepumoB (MMonb/n),
X0JIecTepUHa NMNONPoTenaoB BbiCokoW nnoTHoctw (JIMBI,
MMOJIb/NT) M XONecTepuHa IMNONPOTEUAOB HU3KOW MIOTHOCTH
(JIMHN, mMMonb/n) onpepensnu KonopuMeTpuyeckuM doto-
METPUYECKMM MEeTOAO0M C ucronb3oaHneM AU 680 (Beckman
Coulter, CLUA). Mo nonyd4eHHbIM MOKa3aTeNisM OLEHUBANM
aTeporeHHoOCTb IMMUAHOrO NpPodunsa Ha OCHOBE pacyéTa Ko-
apduumeHTa ateporeHHocTn (KA) no cnepytowein gpopmyne:
KA=(OXC-JINBM)/NMNBIM) [16]. HapyweHue nunuaHoro npo-
(Gunsa onpefensnv B COOTBETCTBUM C KpUTEpUsAMU Poccuickux
pekoMeHpaaumii VIl nepecMotpa 2020 r. [17], a TakoKe € y4ETOM
PYKOBOZALLMX MPUHUMNOB Aoknana akcneptoB NCEP [18].

BapuwabenbHocTb Kapayvop1TMa perucTpyupoBanu npu no-
MOLLM KoMnineKca «BapukapA» v nporpaMMHoro obecneyerms
VARICARD-KARDi. Ananu3 BCP npoBogwnum no obuenpuns-
TOW METO[MKE B COOTBETCTBMM C METOAMYECKMMU PEKOMEH-
Aaumamu rpynnbl Poccuidckux akcneptos [19]. Y ucnbityeMbix
B COCTOSIHWM NMOKOA (CMASA) perncTpupoBay YacToTy cepiied-
HbIX cokpaleHuit (YCC, ya./MuH); pasHOCTb MEXAY MaKcu-
MaibHbIM M MUHUMaJbHBIM 3HaYeHWUAMU KapAMOMHTEPBAsIOB,
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WM BapuaLMOHHbIN pasMax (MxDMn, Mc); cTaHaapTHoe oT-
KNOHeHMe NonHoro MaccuBa KappuouHtepsanoB (SDNN,
MC); YMACNIO Nap KapAMOWHTEpBanoB C pasHuuel bonee
50 Mc B npoueHTax K obLieMy uuciy KapaMOMHTEpBanoB
(PNN50, Mc); KBapaTHbIN KOPeHb M3 CyMMbI Pa3HOCTeN MNo-
CnefoBaTeslbHOro psaga KapauountepeanoB (RMSSD, mc);
mogmy (Mo, Mc); amnauTyay Moapl (AMo, Mc); cTpecc-MHAEKC
(MHOEKC HanpseHWsa perynsaTopHbix cucteM; Sl, ycn. en.);
CYMMapHyl0 MOLLHOCTb CMIeKTPa BpeMeHHbIX 3HadeHuit R-R
WHTEpBanoB cepaedHoro putMa (TP, Mc?); MOLLHOCTb CreK-
Tpa BbICOKOYACTOTHOro KommnoHeHTa BCP B amanasoHe
0,4-0,15 Ty (mbixaTenbHble BOAHbY; HF, Mc?); MOWHOCTb
CreKTpa HW3KOYacTOTHOro KoMnoHeHTa BCP B gmanasoHe
0,15-0,04 l'y (cocyamcTble BomHbI; LF, Mc2); MOLLHOCTb CreK-
Tpa 04eHb HU3KOYACTOTHOro KoMnoHeHTa BCP B auanasoHe
0,04-0,015 Ty (VLF, mc?). Takxe aHanM3vpoBanu WHAEKC
ueHTpanusaumu (IC, ycn. eq,).

[lo BK/IOYEHWs B MCCrefoBaHWe OT BCEX YYaCTHUKOB
Bbino nonyyeHo nMUcbMeHHOe MH(OPMMPOBaAHHOE COrnacue.
WccnepyeMble, NpuHUMaBLUME NEKapCTBa, KOTOpble MOTYT
n3meHsTb HCC, ynoTpebnssLLMe HUKOTUH, aNKOroNb UK fio-
Oble apyrve 3anpeLLEHHbIe BELLECTBA, UMEIOLLME B aHaMHe3e
AVabeT, runepToHuio, 3aboneBaHNs LUMTOBUAHON Xenesbl,
niobble cepAeyHble paccTpOiiCTBa, a TakKe 3aboneBaHus, no-
TEHUMabHO CBA3aHHbIE C BEreTaTMBHLIMU PacCTPOCTBaMM,
BbiAM UCKITIOYEHBI U3 UCCNeA0BaHNSA.

Vol. 31
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Pe3ynbtaThl moaBepriM CTaTUCTMYECKOW obpaboTke
C NpUMEHEHMEM MaKeTa NPUKIaaHbIX mporpamm Statistica 7.0.
Pacuét pasmepa BbIGOPKM NPOBOAMM HA OCHOBE CTATUCTM-
yecKoli MowwHocTK. [TpoBepKy Ha HOpManbHOCTL pacnpese-
NIEHUS U3MEepEeHHbIX NepeMeHHbIX OCYLLECTBSANM Ha OCHOBE
Tecta Lanupo-Yunka. Pe3ynbtatbl HenapameTpUyecKux
MeTof0B 00paboTkM npeactaBuiM B BuAe MeauaHbl (Me)
W WHTEpKBapTUNbHOro pasMaxa B Buge (025 u Q75 npo-
LieHTUNEN, @ NapaMeTpUYeCKUX — KaK CpefHee 3HaueHue
¥ ero owmbKy (M+m). lNpu cpaBHeHWUM HecBsI3aHHbIX BbIOOPOK
CTaTUCTMYECKYK 3HAYMMOCTb PasfMyMiA onpeaenssv ¢ no-
MoLLbto t-KpuTepus CTblofeHTa 1S He3aBUCUMbIX BbIOOPOK
C NapaMeTPUYecKMM pacnpejesieHneM U HenapaMeTpUyecKo-
ro Kputepus MaHHa-YuUTHM Ans BbIBOPOK C pacnpefeneHu-
M, 0T/IMYALLMMCS OT HOPManbHOro. KpUtnyeckuii ypoBeHb
3HauuMocTu (p) B pabote npuHuMancs pasHeiM 0,05; 0,01;
0,001 [20].

JTnyeckasn JKCnepTu3a

WccnepoBaHue BhINOSHEHO B COOTBETCTBMM C MPUHLM-
namu XenbCUHKCKOM aeknapaumn (2013 r.). Lo BKloYe-
HWUA B UCCNEAO0BaHWE OT BCEX YYACTHMKOB ObIIO MOJSyYeHO
nUcbMeHHoe MHQOopMUpoBaHHoe coriacue. [poTokon wc-
CNnefoBaHMA 0400peH NOKaNbHbIM 3TUYECKMM KOMUTETOM
OrBYH HULL «Apktuka» [1BO PAH (3akniouenne N2 002/021
o1 26.11.2021).

Ta6nuua 1. OcHoBHblE XapPaKTEPUCTUKN NUNUAHOT0 I'IpOdJVIJ'Iﬂ 1 COMaTOMEeTPU4eCKOoro cTatyca My>4Y1MH-ceBepAH B 3aBUCUMOCTU OT BEJINYUHbI K03¢¢VIU,VI-

€HTa aTeporeHHoOCTU

Table 1. Characteristics of the lipid profile and somatometric status in Northern men, depending on the magnitude of the atherogenicity coefficient

MNokasatenm

KoadduumeHT ateporeHHoCTy

- - YpoBeHb 3HauMMOCTH
Coefficient of atherogenicity

pasnuumii

Indicators

MeHbLUe 3 ycn. ef.
less than 3 conl. units.

The level of significance

bonbLe 3 ycn. eg. )
of the differences

more than 3 conl. units.

Konnuectso, n | Quantity (n) 55 (47%) 63 (53%) —
CpepnHuin Bo3pacr, nieT | Average age (years) 42,30,7 42,7+0,8 p=0,82
Macca Tena, Kr | Body weight (kg) 79,9+1,1 87,012 p <0,001
0buee copepaHme xmpa, % 18,1£0,7 20,8+0,6 p <0,05
Total fat content (%)

[nuHa Tena, cM 178,9+0,6 177,5+0,6 p=0,19
Body length (cm)

NHpexe Macchl Tena, Kr/m? 25,0+0,3 27,6+0,3 p <0,001
Body mass index (kg/m?)

06LLMiA XONecTepyH, MMob/n 4,76+0,10 5,93+0,09 p <0,001
Total cholesterol (mmal/l)

JlunonpoTtenzbl HA3KOM NAOTHOCTYU, MMOJTb/ 1 2,89+0,06 4,10+0,07 p <0,001
Low-density lipoproteins (mmol/l)

JIunonpoTenabl BbICOKOM NNOTHOCTY, MMOIb/ N 1,47+0,03 1,19+0,02 p <0,001
High-density lipoproteins (mmol/l)

Tpurnvuepuabl, Mmons/n | Triglycerides (mmol/1) 0,92+0,04 1,5740,06 p <0,001
KoadduuwmeHT ateporeHHoCTH, ycn. eq. 2,27+0,04 4,04+0,07 p <0,001

Coefficient of atherogenicity (conl. units)

00I: https://doiorg/10.17816/humecob45370
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PE3Y/IbTATbI

06cnemyeMble MyXKUMHbI Obinn pa3aeneHbl Ha 2 rpynmbl
B 3aBMCUMOCTH OT BesiumHbl KA: 1-5 rpynna — nmua ¢ KA,
He NpeBbILLALLMM HOPMaTUBHBLIN AMana3oH 3 ycn. eq,. (n=55,
47%); 2-a rpynna — nmua c KA bonee 3 yen. ea. (n=63, 53%),
C HapyLleH1eM nunuaHoro npoduns (aucnununeMmen).

B 1abn. 1 npeacTaBneHbl OCHOBHbIE MOKa3aTeNn AMNUA-
Horo 0bMeHa, a TaKKe COMaTOMETPUYECKWE XapaKTePUCTUKH
obcnenyeMbix B 3aBMcUMOCTH 0T 3HaueHus KA. MonyyeHHble
AaHHble CBULETENBCTBYIOT O TOM, YTO W3 [EBATU NpoaHanu-
3MpOBaHHbIX NOKa3aTenen bruoxummueckoro npoduns, a Tak-
)K€ COMAaTOMETPUYECKOro CTaTyca 3HauuMMble pa3nuums Ha-
Bnofanvck No BoCbMY XapaKTepuUcTuKaM. Tak, obcnepyemble
MyxuuHbl ¢ KA MeHee 3 ycn. ef. (fpynna ¢ onTMManbHbIM
MNUAHBIM 0OMEHOM) XapaKTepu30BaUChb CTAaTUCTUYECKM
3HauuMo 6osiee HU3KUMM BenMYMHaMKM Maccbl Tena, VIMT,
a TaKoKe obLLero cogepkaHus xupa B opraHusme. lokasaHo,

T.31 N2 9, 2024
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uTo uncnosas BenmnumHa MIMT B rpynne MyXunH ¢ onTuManb-
HbIM IMNMAHBIM NpoduneM COOTBETCTBOBANIA HOPMATUBHBIM
3HayYeHMAM Macchl TeJla, TOrfa Kak y obcnegyeMbix ¢ Hapy-
LeHUeM nnuaHoro npoduns bbina n3bbiTouHas Macca Tena.
TakKe ond aaHHOM rpynnbl 6blnu xapaKTepHbl bonee HU3KKe
nokasaresnm OXC, JINHM, tpurnuuepuaos, KA Ha ¢oHe 3Ha-
4MMO BbICOKOM KoHUeHTpaumm JITBI.

Mokasarenu BCP y MyUMH € HU3KUMW U BBICOKUMU BEU-
unHamu KA npusegeHbl B Tabn. 2. U3 npeAcTaBneHHbIX AaH-
HbIX BUAHO, 4TO obcreayeMble BYX rpynn He UMENN 3Hauu-
MbIX pasninuuii no nokasarensam YCC, Mo, AMo, VLF. lpu 3tom
3HauuMo bonee Huskue BennumHbl MxDMn, RMSSD, SDNN,
pNN50, a takke TP, HF u LF bBbinn xapakTepHbl Ana Myx-
unH ¢ KA, npeBblLLaloLyM HOPMaTHBHBIN AMana3oH (rpynne
JML C HapyLWEHUEM JUMUAHOTO Npoduns), YTo CBUAETENb-
CTBYET O CHUMEHWUW aKTMBHOCTM MapacMMNaTMYeCKoro 3BeHa
B PErynsuMm CepLeyHoro putMa, no CPaBHEHMIO C JIMLaMM
C ONTMMarbHbIMM NOKa3aTensMu nunugorpamMm. Heobxoammo

Ta6nuua 2. Mokasatenn BapuabenbHOCTH CepAEYHOM0 PUTMA Y MyXUMH-CEBEPSH B 3aBUCUMOCTM OT BENIMYMHBI KOID@ULIMEHTA aTepOreHHOCTH
Table 1. Indicators of heart rate variability in Northern men, depending on the value of the coefficient of atherogenicity

Koadduument ateporenHoctu | Coefficient of atherogenicity

YpoBeHb 3HAYMMOCTH pasn4min

MNokasartenm

Indicators MeHbLLe 3 ycn. ef.

less than 3 conl. units

The level of significance

bonblue 3 ycn. eg. )
of the differences

more than 3 conl. units

YacToTa cepaeyHbIx 68,1 (62,1;73,4)

COKpaLLEHWI, ya./MUH
Heart rate (beats/min)

MxDMn, Mc (ms)
RMSSD, mc (ms)
pNN50, %
SDNN, mc (ms)

237,0 (199,5; 320,0)
35,4 (28,3; 51,0)
10,2 (3.7; 23,4)
46,5 (37,5; 60,0)
885,0 (822,0; 972,5)
45,7 (35,3; 56,6)
117,2 (56,7; 165,5)
1819,0 (1116,7; 3050,0)
457,0 (270,5; 1012,9)
843,4 (440,8; 1353 4)
371,1 (199,5; 674,0)
2,7(13;3,6)

Mo, Mc (ms)

AMo50, mMc (ms)

S, yen. e, (conl. units)
TP, Mc? (mc?)

HF, mc? (mc?)

LF, mc? (mc?)

VLF, mc? (mc?)

IC, ycn. eg. (conl. units)

68,7 (61,9, 76,2) p=0,75
194,0 (134,3; 294,5) p<0,05
30,5 (23,4; 43,0) p<0,05
3,8(1,9;15,6) p <0,05
38,1 (27,0;51,7) p<0,05
870,0 (789.8; 977,5) p=0,74
55,0 (41,6; 72,1) p=0,08
155,5 (76,9; 352,1) p <0,05
1238,8 (717,5; 2474,8) p <0,05
246,0 (148,2; 500,2) p <0,05
547,8 (301,7;1232,3) p <0,05
366,2 (151,9; 776,1) p=0,45
3,6 (24;53) p <0,05

Mpumeyarue. MxDMn — pa3sHoCTb MeX/ly MaKCUMasbHBIM M MUHUMalbHbIM 3HaUeHUIMM KapaMOMHTEPBaoB (BapyaLMOoHHbIA pa3Max); RMSSD — kBa-
[PaTHBIN KOPEeHb 13 CyMMbl pa3HOCTEN NoCNef0BaTeNbHOM0 paaa kapanonHtepeanos; pNN50 — yuncno nap KapavonHTepBanoB ¢ pasHuLei bonee 50 Mc
B % K 0bLuemy umncny KapavouHtepsanos; SDNN — cTaHaapTHoe OTKIIOHEeHWe MOJHOTO MaccuBa KapanouHTepBanos; Mo — mofa; AMo — amnnutyaa
Mofibl; S| — CTpecc-MHAEKC (MHAEKC HaNPSYEHUS PEryNATOPHbIX CUCTEM); TP — cyMMapHast MOLLHOCTb CMeKTpa BPeMeHHbIX 3HaueHuit R—R 1HTepBanos
cepaeyHoro putMa; HF — MOLLHOCTb CMEKTpa BbICOKOYACTOTHOMO KOMMOHEHTa BapuabenbHOCTV cepaeyHoro putMa B AmnanasoHe 0,4-0,15 Ty (abixa-
TenbHble BOsHbI); LF — MOLLHOCTb CNeKTpa HM3KOUYaCTOTHOTO KOMMOHEHTa BapuabenbHoCTV cepaeyHoro putMa B Auanasore 0,15-0,04 Ty (cocyaucTbie
BOMHBI); VLF — MOLLHOCTb CMeKTpa 0YeHb HM3KOYACTOTHOrO KOMMOHEHTa BapuabenbHocTh putMa cepaua B avanasoHe 0,04-0,015 My, IC — wHaekc
LeHTpanm3aumm.

Note. MxDMn is the difference between the maximum and minimum values of the cardiointervals (variation range); RMSSD is the square root of the sum
of the differences of a consecutive series of cardiointervals; pNN50 is the number of pairs of cardiointervals with a difference of more than 50 ms in % to
the total number of cardiointervals; SDNN is the standard deviation of the complete array of cardiointervals; Mo is the mode; AMo is the amplitude of the
mode; Sl is the stress index (stress index of regulatory systems); TP is the total power of the spectrum of time values of R—R heart rate intervals; HF is
the spectral power of the high-frequency component of heart rate variability in the range of 0.4-0.15 Hz (respiratory waves); LF is the spectral power of
the low-frequency component of heart rate variability in the range of 0.15-0.04 Hz (vascular waves); VLF is the spectral power of the very low-frequency
companent of heart rate variability in the range of 0.04-0.015 Hz; IC is the centralization index.
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YKa3aTb Ha 3HaunMo Hosiee BbICOKUE BeNMUMHBI S|, a TaKKe
IC B rpynne myxumH ¢ KA Bonee 3 ycn. en., uto siBnsetcs
OTpaXKeHWeM npeobnafaHns CMMNaTUYECKOro 3BeHa B 0bec-
MeYeHUn BEreTaTMBHOMO TOHYCA.

OBCYXOEHUE

N3 22 aHanu3upyeMbix noKasaTtenien Gpuanyeckoro pas-
BuTUS, Bruoxmmmueckoro npoduns, a Takke BCP 3HaumMble
pasnuuus otMeyeHbl Ansa 17. lonyyeHHble B HaweM uc-
CnefoBaHMM [aHHble AEeMOHCTPUPYIOT, YTO Y AOCTaTO4HOrO
umcna obcnesoBaHHbIX BbISBNEHbI aTEPOreHHbIe HapYLIEHMS
nunuaHoro obmeHa (53%), KoTopble accoLMMpoBaHbl € U3-
BbITOYHOW Maccoi Tena W nosbieHWeM obLuero cofepxa-
HUA upa B opranmame. [1py aHanu3e faHHbIX BCP nonyyeHb
CTAaTUCTUYECKN 3HAUMMbIe PasfuMA KaK M0 BPEMEHHbIM, TaK
M MO YaCTOTHLIM MNOKa3aTenaM Mexay obcnesyeMbiMM BYX
rpynn. Tak, npefcTaB/eHHble AaHHbIe MO3BOMAW YCTaHo-
BMTb, YTO CTAaTUCTMYECKM 3HauuMo 6oniee BbICOKWE Benn-
unHbl MXDMn, KoTopble OTpaaloT CTeneHb BapMaTMBHOCTH
3HaYeHUI KapAMOWHTEPBaoB, 06ycnoBneHHy duanonoru-
YeCKOM AblXaTeNbHOW apuTMMen Ha GoHe aKTUBaLMKM napa-
cuMmnatuyeckoro 3eeHa BHC, Habnoganuch B rpynne Myx-
UWH C ONTUMASbHBIM JIMMUAHBIM CNEKTPOM. TaKxe Ans 3ToM
rpynnbl 66N xapaKTepHbl 3HauUMMo bonee BLICOKWE NOKa-
3arenn RMSSD, otpaxatowme aucnepcmio YCC ot cepaue-
buennsa K cepauebueHnio u ABNAIOLLMECS OCHOBHOM MepoW
BpeMeHHOM 0bnacTi, ucnonb3yeMoi Ans OLEHKW BarycHo-
0nocpeoBaHHbIX U3MEHEHWH, 0TPaXKEHHbIX B BCP [21].

CnefiyeT yKasaTb, YTO HallW pe3ybTaTbl BpeMeHHbIX
XapaKTepUCTUK KapAMOpuTMa B MOJHOW Mepe corfacytoTcs
C [LlaHHBLIMW, NOJTYYEHHBIMW B APYIUX UCCNEA0BaHMSAX B COMO-
CTaBMMOi BO3PaCTHOIA rpynne, B KOTOPbIX CPeAHee 3HaYeHWe
RMSSD cocrasuno 35,5+15,0 mc [22] n 35,0£11,0 Mc coort-
BeTCTBEHHO [23].

bonee Bbicokue mokasatenu pNNSO, KoTopble Takke
B HacTosLLiee BpeMS MCMONb3YIOTCA B KayecTBe Mapkepa BCP
BO BPEMEHHOI 00N1acTW, UCMONb3yeMon ANS OLEHKM napa-
CMMNaTUYECKOI aKTUBHOCTH, Bbiu 3adUMKCMpoBaHbI B rpynne
MYXYWH C ONTMMAaNbHBIM IMNKUAHBIM 06MeHoM. Ha Bo3pac-
TaHWe POAM BarycCHOro B/IMSHWA B BEreTaTUBHOM KOHTpoOse
CepAeyHO-COCYAUCTON CMCTEMBI TaKXKe YKa3bIBAKOT CTaTUCTU-
yeckve 3HauuMo bonee Bbicokue nokasateny SDNN B rpynne
MyxumH ¢ KA menee 3 ycn. eg.

Mpu cpaBHUTENbHOM aHanu3e CMeKTpabHbIX XapaK-
Tepuctuk BCP y nuu ¢ pasnuuHbiMu BapuaHTamu KA 6bino
yCTaHOBNEHO, 4T0 TP Ha 3HaUMMYH0 BENIMUMHY BbILLE B Fpynne
¢ KA Huxe 3 ycn. eg., npu 3ToM BenmumHa TP y nuu faHHo#
rpynnel 6bina obycnoeneHa BKNagoM 6onee BbICOKUX Mo-
Kasarenen HF- n LF-coctaBnsitowmx putMma. B Hactosiwee
BpeMS CUMTaeTCs yCTaHoBNeHHbIM, 4yTo HF-cocTaBnstowas
obLuero crnekTpa cBsi3aHa C [blXaTeslbHbIMW BOSIHAMU, 06-
YCIOBNEHHBbIMW BaryCHOW aKTMBHOCTbIO [24], npeobnanaxue
LaHHBIX BOJH B CTpYKType cnektpa BCP cornacyetcs c npeg-
CTaBneHuaMM 06 afanTaLuMOHHO-TPODUYECKOM 3aLUMTHOM
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Exologiya cheloveka (Human Ecology)

AencTeum bnyxparowiero Hepea Ha cepaue [3]. Hepashue
pe3ynbTaThl YKa3blBAKOT Ha TO, YTO M HW3KOYACTOTHbIA Aua-
na3oH 0bLLiero crexkTpa B OCHOBHOM OTpaxaeT by paato-
Lyto, a Take bapopedneKcHyl0 aKTUBHOCTb, @ He cepaeu-
HYI0 CMNATUYECKYI0 MHHEPBALMIO, KaK cuuTanock paHee [1].
Bcé ato no3BonseT rosoputb 06 YBENMYEHUM OTHOCUTENb-
HOM aKTUBHOCTM MapacuMMMaTUYECKOr0 3BEHa BEreTaTMBHOV
HEPBHOW PErynsauMm B BbIDOpPKE MYXUMH C ONTUMaSIbHBIMU
nokasatensMu nunugHoro obMena. Toraa Kak ans rpynmbl
7L ¢ BbICOKUMM BenmumHamn KA xapakTepHo Hanmnume Be-
reTatMBHoro aucbanaHca, NposiBASAIOLLErOCS OTHOCUTENBHO
BbICOKOW CMMMAaTUYECKON aKTMBHOCTbIO Ha (OHE CHUMKEHUS
BMMSHMSA NapacMMNaTUYECKOW aKTUBHOCTU B BEreTaTUBHOM
KOHTpOJIe CUCTEMBI KPOBOODpaLLIEHMS.

M3BecTHo, uto BHC Moaynupyet HeCKONbKO KO4eBbIX
MeTabonMyecKux NpoOLIeCccoB, BKOYas MeTabonusMm nunu-
[0B, KaK NOCPeACTBOM NPSMOr0 HEMPOHHOro, TaK U ropMo-
HanbHoro Bo3aencTeus. [25]. MMnepxonectepuHemus, B YacT-
HOCTW MoBbILEHHbIA ypoBeHb JIMHIT, Kak ocHOBHOM (akTop
PUCKa pasBMTUS aTepPOCKIIEPOTUYECKUX CEpAeYHO-CoCyau-
CTbIX 3ab0N1eBaHUiA CBA3aHa C U3MEHEHUEM CUMMATUYECKOI
perynauumn [26]. ToKkasaHo, YTO BIMAHME CMMMATUYECKOM
HEpBHOW CUCTEMbI Ha MeTabonM3M NUNMAO0B onocpeayeTcs
NPAMOI CMMNATUYECKON MHHEpPBaLMEN MEYEHU M HUPOBbIX
TKaHeW, TOrAa KaKk BMSHWE MapackMNaTUYecKon HepBHOM
cucTeMbl Ha MeTabonn3M IMNKZ0B OMocpeayeTcs MPSMOid
napacuMnaTMyecko WHHepBauuel U3 neyeHu. Jkcnepu-
MEHTaNbHble [aHHbIE TaKKe YKa3blBaKT Ha TO, YTO Herpo-
nentuabl Y runotanamyca TakKe UrpaloT CTUMYMPYIOLLYIO
po/ib B CO3PEBAHMM U CEKPELMM NMEYEHOUHBIX JIMMONPOTEN-
HOB OYeHb HW3KOW MNOTHOCTH, BoraTbix TPUrAMLIEpULAMM,
KOTOpble 3aBMCAT OT CMMMATUYECKOW Nepefadyn CUrHanoB
B MeyeHb. [lepekpecTHble KIMHUYECKWE AaHHble NOATBEPK-
[Al0T CBA3b MeX Ay MoKa3aTensMu CUMMATUYECKOW aKTMB-
Hoctn BHC n pucnvnupemuen [27]. Mpn 3ToM yKasbiBaeTcs
Ha T0, YTO CUMMaTUYeCcKas aKTUBaLMs ABNIAETCA MEPBUYHBIM
3TMOMNATOreHeTUYECKMM (aKTopOM, a AUCITUNMAEMUS — BTO-
PUYHBIM NPOSBNEHNEM MMNEPCUMNATUKOTOHWUM [25]. UMetoTca
CBEJEHUSA, YTO MPU HapyLleHUM MeTabonMyecKoro 3a0po-
Bbsi BEJyLLYK poNb B NaToreHe3e ero KOMMOHEHTOB MOXET
UrpaTb CTOMKas aKTMBauWs cuMnaTtuyeckoro otgena BHC
[28]. MokasaHo, 4YTo (aKTopbl METabONMYECKOrO CUHAPOMA
CBA3aHbl C aHOMaNbHON perynsuMeid runoTanamo-runodu-
3apHO-HaAN04Ye4YHUKOBOW OCH: MOBLILLEHHO CEKpeLMed Kop-
TU30/1a, HU3KOW CEKPELMEN MONOBbIX CTEPOMAO0B U rOPMOHA
poCTa M aKTMBaLMEN CUMMATUYECKOW HEPBHOM cucTeMbl [29].

Mpy 3TOM AUCYHKLMN B BEreTaTUBHBIX PErYNATOPHBIX CU-
CTEMaX, @ UMEHHO MOBLILLEHHAA AKTUBHOCTb CUMNATUYECKOM
HEpBHOM CUCTEMbI, BOB/EYEHbl B NaToreHe3 U ceppeyHo-
COCYAMCTBIX OCNIOXHEHN MeTaboinyeckoro cuHapoma [271.

Takoke obcyxpaeTcs v Apyras TOUYKa 3peHUs 0 B3aUMOC-
BSAI3M BEreTaTMBHOIO TOHYCa U IMNMMAHOro 06MeHa, Npu KoTo-
POii rMNepcMMNaTUKOTOHNA paccMaTpuBaeTCa B BUAe afan-
TMBHOIO OTBETA Ha MeTabonnyeckue Hapywenms [30].

MNMetoTcs faHHbIE 1 0 TOM, YTO aKTUBALIMS CUMNATU4ECKOM
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OPUTMHATTBHBIE MCCIEIOBAHNA

HEPBHOM CUCTEMBI U AUCAMNUAEMUS — 3TO COMPSIKEHHBIE
XapaKTepPUCTUKM C U3DbITOYHOM Maccom Tesla C AOCTATOHHOM
cTeneHbro B3anMocsssu [26]. lNokasaHo, 4to yBennyeHue cuM-
MaTU4eCKOi aKTMBHOCTU UKCUPYETCA He TONIBKO NPY 0Xupe-
HWK, HO M NpY M3BLITOYHOI Macce Tena, YTo CBULETENbCTBYET
0 NneperpysKe afpeHOPEeLENTOPOB, CBA3AHHOMN C YBENIMYEHU-
€M Macchl TeNa W KMPOBbLIX OTIOXEHWUA. Y N ¢ U3bbITOY-
HOW Maccomn Tefa M OXUPEHMEM CUMMAaTUYecKas aKTMBaLms
TaKXKe TECHO CBA3aHa C MeTabosMYeCKUMM NepeMeHHbIMMU,
Takummn Kak OXC B nnasme, xonecteput JIMHI u Tpurnmue-
puabl [31]. MpenoctaBneHbl ybeauTenbHble [OKa3aTeNbCTBa
TOro, YTO COCTOSIHWE OXKUPEHWUA XapaKTepu3yeTcs cMMMaTuye-
CKOM aKTMBaumei [32], KoTopas yKe NpUCYTCTBYET B COCTOSHMM
n3bbITouHoM Macchl Tena [33]. Coobuiaetcs, uto cumnartoBa-
ranbHbIM aucbanaHc ABNAeTCA NoTeHUManbHbIM GaKTopoMm co-
MyTCTBYIOLLMX 3a00/1€BaHNM, CBA3AHHBIX C 0XUPEHWUEM, TaKUX
KaK AuabeT, pe3nCTEHTHOCTb K MHCYSIMHY, TUNEPTOHMS, ANCIN-
nUaeMUS U AUCHYHKLMM CepAEYHO-COCYANCTON CUCTeMbI [34].
[MNepaKTUBHOCTb CUMNATUYECKOW HEPBHOW CUCTEMBI, BEPOSIT-
HO, HEraTUBHO BAUAIET Ha METaboIM3M TTIIOKO3bI, JIMMULHBIN
npodunb, apTepuancHoe naenexue [26].

CornacHo pesynbTaTaM HaCTOALLEr0 WCCNeA0BaHus,
aHanu3 moKasaTesiel no rpynnaM, AuddepeHLMpoBaHHbIM
no BenuunHe KA, oTpaxkaeT Boniee BBLICOKYIO aKTUBHOCTb
cumnatiyeckoro 3seHa BHC y nuy ¢ HapywenueM nunug-
Horo npoduns (KA bonee 3 ycn. ef.), uto npeanonaraet
AO0CTaTOMHO HebnaronpusTHoe MpOrHOCTUYECKOe 3HaueHue
B KauyecTBe NpeauKTopa pUCKA OCNOMHEHUS CepAeyHO-Co-
CyamcTbix 3aboneBaHuit y obcnefyeMbix ¢ HapyLLEHWeM Jin-
MUIHOTO CEeKTpa.

3AKJTIOYEHUE

MonyyeHHble pe3ynbTaTbl CBMAETENbCTBYOT O TOM,
yTo Mo Mepe yBenuyeHus BenuunHbl KA, 3HaueHus KoTo-
poro MpeBbILIAOT HOPMATMBHLIM AWanas3oH Ans LaHHOro
MoKasaTens, B Perynauuv cepaeyHoro putMa 3HauuTesIbHO
CHWKAEeTCA CTeMeHb BIMSHUSA MapackMNaTUYecKoro 3BeHa,
yTo nposienseTca ymeHbweHneM MxDMn, RMSSD, pNN50,
SDNN, TP, HF, LF Ha ¢boHe Bo3pacTaHWs cUMNaTUYeCKOM aK-
TMBHOCTW, O YEM CBUAETENLCTBYET 3HAUMMOE BO3pacTaHue
Sl v IC. MokasaHo, YTO MPX HapyLUEHWW IMMMAHOIO CMEKTpa
HabMloAanoch CHUKEHWe BereTaTMBHBIX (BYHKLUMA, KOTOpoe
BbIN0 CBA3aHO C YMEHbLUEHWEM aKTUBHOCTM NapacuMnaTuye-
ckoro 3BeHa BHC, cmewlarowmM cumnartoBaranbHeii banaHc
B OTHOCWUTE/IbHOE COCTOSIHME CWUMMATUYECKOW aKTWUBHOCTH
Ha perynsaumio cepaeyHo-cocyACToN cucTeMbl. TakuM obpa-
30M, UCCneLoBaHUA NPOAEMOHCTPUPOBA/IM, YTO NMOKa3aTenu
BCP MoryT npeficTaBnsiTb BereTaTUBHY0 aKTMBHOCTb CepALa,
COOTBETCTBYIOLLYIO ONMTUMANbHOMY YPOBHIO MITM HapYLUEHMIO
mMnugHoro npoduns.

MonyyeHHble HaMW [laHHbIE YKa3bIBAKT Ha TO, YTO pas-
BUTME BereTaTMBHOM AMCQYHKUMM acCOLMMPOBAHO C Ha-
PYLIEHWEM NMNUAHOTO Npoduns, a TakKe C U30bITOUHOM
Maccoi Tefla Ha (oHe Bo3pacTaHus 0bLLero copepIKaHus
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JKoNorna HenoBeka

Xupa B opraHuamMe. HeobxofMMo 0TMETUTB, 4TO AaHHOE UC-
CnefioBaHWe HampaBfieHO Ha pacLuMpeHMe MCMoMb30BaHUs
MeToga oueHku BCP, oTpaxalowiero Kak BeretaTuHble,
TaK 1 GM3NONOr1yecKne acneKTbl, CBA3aHHbIE B TOM YuCie
C MNUAHLIM NPOGUIEM M HapyLLeHUeM nokasatenei ¢u-
3M4ECKOro pasBuTKs.

MonyyeHHble AaHHble B MoNHOM Mepe obecneunBaloT
OCHOBY A/ [JanbHEelLIMX UCCNef0BaHUiA, HanpaBfEHHbIX
Ha u3ydyeHue cocTosiHma BHC, ocHoBaHHoe Ha cBolicTBax
BCP, ons onpegenenns cBsisn ¢ GM3M0N0rM4eckMMmM acnek-
TaMmu, a TaKKe NoAYEpKMBAIOT NoTeHUman nokasareneii BCP,
HapsLy C aHaiu3oM JIMNUEOrpaMM W COMAaTOMETPUYECKUX
XapaKTepUCTUK, ANS MOyYeHUs NepCreKTUBHLIX MapKepoB
Bnarononyuus cucTeMbl KpOBOOBpALLEHMS.

AOMO/HUTE/IbHAA UHDOOPMALIUA

Bknap aBropos. 1.B. ABepbsHOBa — KOHLENUWA W A13alH UCCheoBa-
Hus, cbop 1 obpaboTka MaTepuana, HamucaHWe TeKCTa, peAaKTUPOBaHMe.
ABTOp NOATBEPXAAET COOTBETCTBME CBOEr0 aBTOPCTBA MEXAYHAPOLHbLIM
Kputepusm ICMJE (aBTop BHEC CyLLECTBEHHBIN BKNa/, B pa3paboTKy KoHLen-
Ly, NPOBeAEHME UCCNeJoBaHWs U NOLTOTOBKY CTaTby, MPOYEN 1 0fobpun
(bU1HanbHyt0 BEpCUIo Nepef nybamKaumen).

JTnveckas akcneprTusa. liccnepoBaHue BLIMOSHEHO B COOTBETCTBUM
C NpUHLMNaMu XenbCUHKCKOM fexknapauny (2013 r.). [o BKoYeHus B uc-
Clefi0BaHMe OT BCEX Y4aCTHWMKOB BbII0 MOMyYeHO NUCbMEHHOe UHAOpMU-
poBaHHoe cornacue. [poToKon MccnefoBaHns 0400bpeH NoKanbHbIM 3TU-
yecknM KomuTeTom OTBYH HUL «Apkuka» [BO PAH (3akniouenne N°
002/021 ot 26.11.2021).

WUctounuk duHaHcupoBaHus. PaboTa BbinonHeHa 3a CYET OlOaXeT-
Horo dwuHaHcvpoBanusa HULL «ApkTvka» [1BO PAH B pamkax TeMbl «M3-
YYEHUE MEMCWCTEMHBIX W BHYTPUCUCTEMHBIX MEXaHW3MOB PeaKLui
B (hOPMMPOBaHUM (YHKLMOHAMBHLIX afanTUBHLIX Pe3epBOB OpraHWM3Ma
UenoBeKa «CeBEPHOr0 TWMa» Ha pa3HblX 3Tanax OHTOreHesa /WL, Mpo-
KVBAIOLLMX B AUCKOMMOPTHBIX M IKCTPEMATIbHBIX YCOBMSAX C Onpeaene-
HWEM WHTerpasbHbIX MHQOPMATUBHBLIX MHAEKCOB 340P0Bbs» (per. Homep
AAAA-A21-121010690002-2).

PackpbiThe UHTepecoB. ABTOPLI 33ABNAIOT 06 OTCYTCTBUM OTHOLLIEHWI, fie-
ATENbHOCTV W MHTEPECOB 3a MOCNeHWE TPW rofa, CBA3aHHbIX C TPETbUMM
JMLAMM (KOMMEPYECKUMM M HEKOMMEPYECKMMM), MHTEPECH! KOTOPLIX MOryT
BbITb 3aTPOHYTHI COAEPIKAHMEM CTaTbU.

OpuruHanbHocTb. [py co3aaHUM HacToALLel paboTbl aBTOpLI HE UCMOMb-
30Banu paHee onybiMKOBaHHbIe CBEAEHMUS (TEKCT, AMIOCTPaLWMY, AaHHbIE).
JocTyn K AaHHbIM. PeaKUMOHHAsA MOMMTUKA B OTHOLLEHWM COBMECTHOMO
MCMONb30BaHUs AaHHbIX K HacTosLLe paboTe He MpUMeHWUMa, HoBblE AaH-
Hble He cobupany 1 He co3aaBani.

leHepaTMBHbIW UCKYCCTBEHHbIH MHTeNNeKT. [Ipy Co3[aHNM HacTosLLen
CTaTbW TEXHOJIOMMM TeHEPaTMBHOMO MCKYCCTBEHHOTO MHTEN/IEKTa He WC-
nosb30Banu.

PaccMoTpenue u peueHsupoBaHme. Hactoslian pabota nofaHa B ypHan
B MHULMATMBHOM MOPsKE W paccMoTpeHa no obbluHoM npouenype. B pe-
LLeH3MPOBaHWM Y4aCTBOBaM [1Ba BHELLHWX PELIEH3EHTa, YeH pefakLMOHHOM
KOMErnm 1 HayuHbIN pefaKkTop U3LaHus.
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lipeanouteHus poauTenen nNpu opraHU3aLmm cHa
MmnapeHueB B Pecny6nuke Kapenus

10.P. 3apunosa’, [I.[1. Bapnamosa', H.H. Kopabnesa?

! MeTpo3aBOACKWIA roOCYAAaPCTBEHHBIN YHUBEpPCUTET, MeTpo3aBoack, Poccus;
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AHHOTALMUA

06ocHoBaHue. CMHAPOM BHe3arHOW MNafieHYecKoi CMepTU OCTAETCS OJHOM M3 BefylUMX MPUYMH CMEPTH B MepBbli rog
U3HK. PacnpocTpaHEHHOCTb faHHoro cuHapoMa B Poccuiickon @epepauum coctasnset 0,4 ciydas Ha 100 000 geteii B Bo3-
pacTe [0 OAHOIO rofia Xwu3sHu. B HacToswee Bpems Hanbonee n3yyeHHbIMM GaKTOpaMK pUCKa SBNAIOTCA GaKTOPbI OKPYalo-
Len cpedpl, Ha KOTOpble MOXHO NOBAUATL U CHU3WTL TEM CaMbIM PUCK CMHAPOMA BHE3aMHON MNIafieHYecKol CMepTy.

Llesib. M3yuntb npesnoyteHns poauTeneit npy opraHusaumum cHa MnageHues B Pecnybnuke Kapenus.

Martepuanbl u MeTtopbl. [lU3aiiH UccnefoBaHUS — OJHOMOMEHTHOE NONYNAUMOHHOE UCCNe0BaHUe MYTEM BbIOOPOYHOro
WHAMBULYaNbHOrO aHKETUPOBAHUA MaTepel, UMEIOLLMX AeTeli NepBoro roAa xusHu. Kputepum otbopa obbeKTOB Uccneno-
BaHWS: BbIOOpPOYHOE MHAMBUAYAbHOE aHKETMPOBaHWE MaTepen, UMeKOLLMX AeTell NepBOro rofa Ku3HW, B MeAULIMHCKUX Y4-
PEXAEHMSX, NPeLOCTaBNSIOLLNX NEPBUYHYI0 MEANKO-CAHUTAPHYI0 NOMOLLb. MeAULMHCKOE BMeLLaTeNbCTBO He NPOBOAUIIOCE.
MpofoNKUTENBHOCTD UCCNEA0BAHNS: C MIoHA N0 HoAbpb 2022 r. MNepBMyYHas KoHeYHas TOUKa — OLIEHKA YC/I0BMiA CHA AeTel
po roga B Pecnybnuke Kapenus. MpoBoaunack ctatuctuyeckas obpaboTka aHKeT ¢ UCMoMb30BaHMEM CTaHLAPTHOrO MakeTa
Microsoft Office 2010.

PesynbTartbl. ViccnesoBaHWe NoKasano, YTo 3Ha4MTe bHaA YacTb poauTenen He cOBNOAaeT peKoMeHAaLMM no besonacHoMy
CHY MNafieHLEB, YTO MOXET YBENUYMTb PUCK CMHAPOMA BHE3anHo feTckon cMepTu. B uactHocty, 40% petei cnsT Ha Boky,
12% — Ha xwmBoTe W TonbKo 48% — Ha cnmue. KpoMe Toro, 62% poauTenieln NpeanoynTalOT COBMECTHBIA COH, HECMOTpS
Ha peKOMeHJaLMM 0 pa3feNibHOM CHe, YTO TaKKe MOXET HeraTMBHO CKa3aTbCs Ha be3onacHocTh pebeHKa.

3akntoueHue. MHorve netv nepBoro roaa xusHu B Pecnybnuke Kapenus uMetot HebnaronpusTHble YCNOBUSA CHa, YTO MOXKET
3HauMUTENbHO NOBBICUTL PUCK CMHAPOMA BHE3ANHOM MNafieHYecKol cMepTu. Pe3ynbTaTbl NOLYEPKMBAIOT HE0DX0AUMOCTD MO-
BbILLEHUA UHPOPMMPOBAHHOCTM poauTeneii 0 be3onacHbIX NpaKTUKax yxo4a 3a MnajeHLaMmm.

KnioueBbie cnosa: CMHOpPOM BHE3aMHOoM MnafieHYecKoi CMepTH; HapylleHuAa NpoCTpaHCTBa CHa; AeTW nepBoro roga
HU3HW.
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Parents’ preferences in organizing babies' sleep
in the Republic of Karelia

Yuliya R. Zaripova', Darina D. Varlamova', Natalya N. Korableva?

! Petrozavodsk State University, Petrozavodsk, Russia;
2 Pitirim Sorokin Syktyvkar State University, Syktyvkar, Russia

ABSTRACT

BACKGROUND: Sudden infant death syndrome remains one of the leading causes of death in the first year of life. The prevalence
of SIDS in the Russian Federation is 0.4 cases per 100,000 children under the age of one year of life. Currently, the most studied
risk factors are environmental factors that can be influenced and reduce the risk of SIDS.

AIM: To study parents' preferences for infant sleep arrangements in the Republic of Karelia.

MATERIALS AND METHODS: 1) study design — a one-stage population-based study by selective individual questioning
of mothers with children of the first year of life; 2) criteria for selecting research objects: selective individual questioning of
mothers with children of the first year of life in medical institutions providing primary health care; 3) medical intervention was
not carried out; 4) duration of the study: June 2022 — November 2022; 5) the primary endpoint is the assessment of sleep
conditions for children under one year old in the Republic of Karelia; 6) Statistical data processing was performed using the
Microsoft Office 2010 software package.

RESULTS: The study showed that a significant proportion of parents do not follow the recommendations for safe infant sleep,
which may increase the risk of SIDS. In particular, 40% of children sleep on their sides, while 12% sleep on their stomachs, and
only 48% sleep on their backs. In addition, 62% of parents prefer to sleep together, despite the recommendations for separate
sleep, which can also negatively affect the safety of the child.

CONCLUSION: Children of the first year of life in the Republic of Karelia have unfavorable sleep conditions, which can
significantly increase the risk of SIDS. The results highlight the need to raise awareness among parents about safe infant care
practices.

Keywords: sudden infant death; sleep disorders; children of the first year of life.
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CvHapoM BHe3anHoW MnapeHyeckonm cmeptn (CBMC)
0CTaETCA OJHOM U3 BeAyLIMX NPUYUH CMEPTU B NEpBbIN rof
JKU3HHW, NPU 3TOM ero 4acToTa BapbUpyeT B pasHbIX CTPaHax.
TaK, B uccnefoBaHusax HauMoHanbHoro MHCTUTYTa 340p0BbS
neteit u passutua yenoseka CLUA cpean npuuvH mnapeH-
UECKOW CMepTHOCTW BHe neyebHbIx yupexaenuit CBMC 3a-
HuMaeT TpeTbe MecTo [1], a B Poccuickoin ®epepaunm Ha-
XoguTca Ha nepBoM MecTe [2]. PacnpoctpaHéHHocTe CBMC
B Poccuiickon ®epepaunn coctasnset 0,4 cnyyas Ha 100 000
AeTel B BO3pacTe [0 OAHOro roaa *msHu [2]. B Pecnybnuke
Kapenua B 2022 r. nokasaTenb MNafeHYeCKOn CMepTHOCTH
coctaBun 5,2%o (B 2021 r. — 3,7%o), B KOTOpbIN 3HAUMTENb-
HbI/ BKNaf, BHEC/IA CMEPTHOCTb eTeN 40 rofia BHE JIeYebHbIX
YUYPEXAEHWIA, TAe OCHOBHbIMM NpuunHamu senstotcs CBMC
1 acuKems.

3monorua CBMC cnoxHa 1 BO MHOTOM OCTaéTcs Hews-
BecTHou [3]. B HacToswee Bpems Hambonee M3y4eHHbIMH
(aKTopaMW puUCKa UM TPUTTEPHBIMU COBLITUAMU ABASIOTCS
(aKTOpbI OKpYKAIOLLEN Cpefbl, Ha KOTOPbIE MOXHO NOBUATL
1 cHu3uTb puck CBMC cpeaym Hacenenus [3, 4. Tak, kKamMnaHus
«Cnu Ha cnuHe» («Back to Sleep») ¢ 1990 no 2002 r. npo-
AEeMOHCTpupoBana cHuxenue ciydaes CBMC ot 10 go 70%
B pa3HbIX CTpaHax. [lonoxeHne MnafeHLa Ha KUBOTE B Ne-
p1OA CHa ABNSETCA CUbHBIM MOANDULMPYIOLLMIA HaKTOpPOM
1 noBbiwaet puck CBMC go 14 pas [2]. [Mo3ToMy KpaitHe Bax-
Ho, 4T0bbI pebeHoK cnan Ha cnnHe [5—7]. MonoxeHue Ha cnu-
He Ha NJIOCKOW, HEHAKIIOHHOW NOBEPXHOCTU He YBENUYMBAET
PUCK YAyLIbA U acmupaLmy y MIafeHLEB U PeKOMeHayeTCs
BCEM [IETAM, BKJIOYasA MNafeHLEB C racTpo3asodareanbHbiM
pedniokcom [8, 9]. CnepyeT u3beratb HaKNOHHBIX NOBEPX-
HocTen bonblie 10° fns cHa MNageHUeB M He UCMOfb30BaTb
MepeHOCKM, LLE3NOHTW WM KpoBaTKu-Kadanku [10, 11].

BaHo, uT0ObI B KpoBaTKe pebeHKa He Bbino Huyero,
KpoMe mpocTbiHW ¢ pesuHkon [11]. o pesynbrataM MHO-
TMX UCCNe0BaHUA MATKWe NpefMeTbl, TaKUe Kak MopayLu-
KM, UrPYLLKK, ofesna, niefpl, a TakKe 0Aesna U npocTbiHK
De3 pesnHKM nosblwatoT puck CBMC, 3alieMneHus/3akim-
HWBaHusA W yaywenus B 16 pa3s [12, 13]. Heobxoanmo uc-
Monb30BaTh TBEPAbIE MaTPackl, TaK KaK MSArKWe YBEMUMBAIOT
BEPOSATHOCTb YAyLWbS 33 CYET apdeKTa «namMATM MaTpaca»
u neperpesa [12, 14, 15]. Pa3gencHbld COH pebEHKa ¢ po-
LVTENSMMW B CBOEI KPOBATU B OJJHOI KOMHATe CHUMXAET pUCK
CBMC Ha 50% [12]. MnapeHUpbI, cnswme B OTAENBHON KOM-
HaTe, B 2,75-11,5 pa3a Yalle yMMpaloT BHe3amnHo Mo CpaB-
HEHWUIO C TEMM, KTO CMIUT B OAHOW KOMHATE C POAUTENAMM,
BEPOATHOCTb CMEPTU OT YAyLUbS BO CHE B TaKUX YCIOBMAX
B 19 pa3 Bbiwwe [12, 13, 16]. CoBMeCTHBbI COH NOBBILIAET PUCK
3allemnenunsa u yayweHus pebénka B 2,5 pasa [13, 16, 17].
PekoMeHayeTcs Takxe MCMoNb30BaTh MYCTHILLKY BO BPeMs
[HEBHOr0 U BeyepHero cHa [12, 18]. OgHako Ha cerofgHAwW-
HWM [eHb B MUPOBOM CO0OLLECTBE MPOJOMKAKTCA CrOpb
OTHOCUTESIBHO MPEUMYLLECTB M He[OCTAaTKOB COBMECTHO-
o CHa, TaK KaK HeKoTopble 3KCMepTbl MOLYEPKMBAIOT €ro
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NONOXWUTENBHOE BAMAHWUE Ha MPOAOMKUTENBHOCTb FPYAHOMO
BCKapMAuBaHuA. [ponoHraums rpyaHoro BCKapMMBaHUS
cHuxkaeT puck CBMC, npm ero npofomxuTeNnsHOCTU He MeHee
AByx mecsues puck CBMC cHuxaetcs B 2 pasa [12, 18, 19].

Heobxonumo no3abotutbcs 06 UCKIYEHUM KypeHus,
ynoTpebneHns ankorons, HapKOTUYECKMX NpenapaToB A0 3a-
yaTus 1 BO BpeMs HepeMEHHOCTM, TaK KaK 3TU daKTopbl No-
BblwatoT puck CBMC [12, 20, 21].

CyLLiecTBeHHOE 3HayYeHWe MMEKT M CoLManbHO-3KOHOMMU-
yeckue (aKTopbl: 00pa3oBaHWe poauTenen, LOXO4 CEMbM,
Hanuune OTAENbHOM KpOBAaTKM, BpefHble MPUBbIYKW. TaK,
B KOTOPTHOM MCCNEAO0BaHUM Ha OCHOBE AATCKWX obLueHa-
LMOHanNbHbIX PErucTpOB OLEHUBANU CEMBM, rae bbinn 3a-
@uKcmpoBaHbl cnydan CBMC. MonyyeHsbl faHHble, uto B 50%
CNy4aeB JETU XUNM B [LOMOXO3AWCTBAX C HU3KUM [0XO0L0M
1 UMenn MaTepeil ¢ 06pa3oBaHMEM YPOBHA Ha4amnbHOM LLKO-
nbl (54%) no cpaBHeHwto ¢ obLweii nonynsaumen [3].

C y4eTOM aKTyanbHOCTM AaHHOW NpOBAEMbl BaXHO MH-
(hopMupoBaTb poauTeNe 0 MPaBWIBHOM CHe MMafeHua,
4TO MOKHO AeNaTb aKTUBHO M MAaCcCUBHO (B BULE PEKIIaMbl).
Hanpumep, ¢ niona 2022 no ¢espans 2023 r. npoBoaunoch
uccnefioBaHWe 0 KOPPEKTHOM M300paxKeHMn cHa pebeHKa
Ha ynaKoBKax [eTCKWX noary3HukoB (311 ynakoBok), npo-
AaBaeMbix B 11 eBponefckux cTpaHax s MiaJieHLEB BECOM
MeHee 5 Kr: B 79% cnydyaeB n3obpaxeHus He COOTBETCTBO-
BaJIN KpUTEPMSAM NMPaBUIIbHOTO CHa pebeHKa. 3To MoXKeT BBO-
OuTb B 330y aeHUe By LyLLMX U HAacTOALMX poauTenen [22].

Llenb uccnepoBaHmaA. M3yyeHne npepnouyTeHwid po-
[VTeNeid npu opraHusaumn cHa MnapeHueB B Pecnybnvke
Kapenus. [ns [OCTMIKEHUS [AHHOW LENW Mbl MOCTaBUNM
nepen, coboi HECKOMBbKO 3ajay: NpoaHanu3upoBaTb nuTe-
paTypy no faHHoi npobneMe, NPOBECTM aHKETUPOBaHME po-
JMTeNen LeTeil NepBoro rofa XWsHW U CUCTEMATU3UPOBaTb
MoJTyYeHHbIe AaHHbIE.

MATEPWUAJIbI U METO[bI

Jln3aiiH uccnepoBaHums

[l3aitH uccnenoBaHmMs: 0LHOMOMEHTHOE NONYNALMOHHOE
OMpocHOe WCCnefoBaHue, KOTOpoe MpOBOAMNOCH B paMKax
MHOTOLIEHTPOBOr0 MccnefoBaHus «besonacHblit COH Mna-
OeHua: aHanu3 cuTyauum Ha Eeponeiickom ceBepe Poccumy»
KoHcopuMyMa «ApKTudyeckas MeguumHa» B coctase [BOY
BO «CI'Y um. Mutupuma CopokuHa» (CoikTbiBKap), Orb0Y
BO «[etplY» (Metpo3aBofck), ®rb0Y BO «CIMY» (ApxaH-
renbck), ®rb0Y BO «MATY» (MypMaHcK).

KpMTepMM cooTBeTCTBUA

WccnepnoBalne npoBoaunu B MeAMLIMHCKUX yupexKpe-
Huax Pecnybnvku Kapenus, npepocTaBnsiowmx nepeuyHyio
MeJMKO-CaHNTapHyI0 MOMOLLb, MYTEM BbIGOPOYHOrO MHAM-
BWAYaNbHOTO aHKETUPOBAHWA MaTepei, UMelLLMX aeTeil
NepBOro roAa usHu (nonynauMoHHas BbIbopKa), Npy nnaHo-
BOM MOCELLEHUM Bpada-neamatpa. Boibopka Matepei bbina
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He CM/IOLLHOW, NOPSLOK BKIIOYEHNA POAUTENS B UCCNEA0Ba-
HWe NPOU3BOJIbHLIA M onpepensica BpadoM. Heobxoaumblii
06bEM BbIDOPKM Bpaden U poauTeNen MnageHLUeB npeasa-
PUTENBHO He paccumnTbiBanu. Kputepun HeBKIIOUYEHUA U UC-
KIIOYEHUs U3 UCCNef0BaHUA He Dblv 3amnaHUpoBaHbI.

Ycnosus nposegeHus

AHKeTMpOBaHMe MPOBOAMNM Ha OyMaXHOM HocuTene
B MeAMLMHCKMX OpraHu3aumsax Ha Tepputopuu Pecnybnuku
Kapenus, okasbiBalowMX MepBUYHYKD MeAMKO-CaHUTapHYIo
noMollb feTaM. B uccnepgoBaHuv NpuHANM yyactue Bpaum,
AaBLUMe YCTHOe [0OpOBONBHOE cornacke Ha MpoBefieHue
onpoca. OnpocHuk «OpraHusaums cHa pebéHka nepsoro
rofa JW3HW» BKIOYan 28 BonpocoB OCHOBHOW U AeMorpa-
¢uryecKkoi YacTn. 3a OCHOBY OMPOCHWMKA B3ATa MoaMpULM-
poBaHHas aHKeTa, KoTopas bbina pa3paboTaHa u BnepBble
npuMeHeHa B 2015 T. ¢ LeNblo M3y4eHWs YCNOBUN CHa LeTei
B BO3pacTe [0 OAHO0 rofia Ha 0CHOBE PEKOMEHAALMIN PYKO-
BOACTBA AMEPUKaHCKOW aKafeMuy NeANaTpUv Mo CHUMKEHMIO
MNafieHYecKol CMepPTHOCTM, acCOLMMPOBAaHHOM CO CHOM, 06-
HoBNEHHbIX B 2022 r. [12, 23]. Mocne obbsAcHeHus MaTepu
pebEHKa Lenei W 3afay WUccnefoBaHWUS W AeMOHCTpaLui
OMPOCHMWKa, MOANEXALUEro 3ano/HEHMWI0, Bpay 3anpalumsan
YCTHOE cornacue Ha yyactue B aHOHWMHOM onpoce. locne
€ro NpejoCTaBfieHUs MaTb 3aroJiHANA ONPOCHUK Ha bymare,
He MOKMAas MeMLMHCKOrO YUpeaeHus.

HPOAOH)KMTEHbHOCTb uccnepoBaHusa

AHKeTMpOBaHWe Ha4anoch B uioHe 2022 r. 1 3aBepLUMNOCh
B Hosbpe 2022 r.

OcHOBHOW MCX0p, UccneaoBaHUsA

lpeaMeTOM uccnefoBaHMA ObiNo U3ydeHue npeano-
YTEHU popuTeNien B OpraHW3auuu YCIOBWIA CHa, Toraa
KaK HenocpefCTBEHHO OpraHM3auums YCNOBMIA He OLEeHMBa-
nacb Npy ayauTe CeMbM.

JlononHUTENbHbIE UCXOAbI UCC/IeA,0BaHMA

OueHKa coumanbHo-3KOHOMUYECKOro NoKa3aTens pebeH-
Ka BK/loYaeT B cebs aHarm3 (aKTopoB, TaKWX KaK YpoBEHb
[0Xo4a ceMby, 06pa3oBaHMe poauTenen U LOCTyN K pecyp-
caM, HeobxoauMbIM ans obecneyeHns NPaBUNIbHOM OpraHu-
3aumM cHa pebeHKa Ao ropa.

Axanus B rpynnax

B aHkeTupoBaHuM npuHsanm yvactme 607 pecnoHAeHTOB.
CpepnHuin BospacT Matepent coctaBun 30 net (+7,3), cpeaHuii
Bo3pacT oTuoB — 29 net (£9,3).

MeToab! perucTpauum ucxoaos

MeTop perucTpaumm UCXOA0B B [aHHOM MCCIeA0BaHUM
OCHOBbIBAETCS Ha UCMOJIb30BaHNM aHKETbI, COCTOSALLEN U3 28
BOMPOCOB. AHKETa OXBATbIBAET K/IOYEBbIE acMeKTbl, TaKue
Kak BO3pacT M obpa3oBaHMe poauTeNeid, ypoBeHb [OX0AA
CeMbM, a TaKKe YC/IOBUA CHa peGEHKa, BKIIoYas Hanudue
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OTAENbHOM KPOBATW, M UCMONb3yeMble [J1Sl CHA NpeaMeThl.
Borpocbl 0 COBMECTHOM CHe, NpOBETPUBAHWM MOMELLLEHMS
W MPUBbIYKAX B OTHOLUEHUM KyPEHUs W ajKoronisl B CeMbe
Mo3BONAIT NOYYUTb NPEACTaBEHNEe 06 OKpYXKaloLLeil cpe-
[ie, B KOTOPOIA HaxoANUTCS pebeHOK BO BpeMsi CHa.

JTUYecKas aKcnepTusa

Onpoc 6bin 3annaHMpoBaH B paMKax Hay4Ho-uUccneno-
BaTeNIbCKOM paboThl «be3onacHoOCTb CHa MnafeHua: aHanu3
cutyauum Ha Esponeiickom CeBepe Poccum» KoHcopuuyMa
«ApKTyeckas MepauumHa». [lpoBeaeHue UccnenoBaHMSA
0[,00peH0 NOKanbHbIM 3TUYecKUM KomuTeToM CeBepHoro
rocyAapCTBEHHOr0 MeJMUMHCKOro yHUBepcuTeTa (MpoToKon
N2 01/04-22 ot 29.04.2022). MpoBeaeHne uccnefoBaHuUs
B Pecnybnuke Kapenus opgobpeHo nuceMoM MuHucTepcTBa
3npaBooxpaHenus Pecnybnuku Kapenus.

CraTucTMYeCcKu aHanus

Pasmep BbIOOPKM NpeABapuTENbHO HE PaccyUTLIBAIN.
MpoBOAMM CTATUCTUYECKYHD 06pabOTKy aHKET € MCMoJb30Ba-
HWeM cTaHpapTHoro naketa Microsoft Office 2010 (Microsoft
Excel). KonmyectBeHHble AaHHble (pe3ynbTaTbl aHKETUPOBa-
HMA) NpeACTaBNeHbl B BUAE CPeHUX 3HAYEHWI, MHTEPBaOB
M KONIMYECTBa YYaCTHUKOB [ PasHbIX MepeMeHHbIX. Mc-
Nosb30Bau PerpeccuoHHbIi aHanus Statistical2.0.

PE3Y/IbTATbI

06BbeKTbl uccneaoBaHus
Ycnosusa cHa ,D,ETeVI NnepBoro roaa Xu3Hu.

OcHoBHble pe3ynbTatbl UCCNieA0BaHUA

Ananu3 npeumyuiecTBeHHOW No3bl pebEHKa BO BpeMs
CHa nokasan, 4to B 40% cnyyaes (n=275) petu cnsT Ha boky,
B 12% (n=83) — Ha xwmBOTe, 4TO CunTaeTcA Hebe3onacHbIM.
Toneko B 48% cnyyaeB (n=325) peGEHOK CnUT Ha cnuHe.
BonbwwmHcTBo AeTeit (95%; n=577) uMetoT cobecTBEHHBIE Kpo-
BaTy, npu 3ToM 55% poauTenei BLIOUPAKT Kaccuyeckue ae-
peBsiHHble, 16% — Konbibenu, 10% — KposaTu-TpaHcdop-
Mepbl, 8% — npucTasHble KpoBaTy, 7% — KpoBaTU-MaHekMu,
4% — KpoBaTu-nonbkU. BaxHo oTMeTUTB, YTO 5% AeTeil
(n=30) He UMEKT OTAENBbHOI KpoBaTK. [IpOBELEHHBIN MHOMO-
(aKTOpHbIN PerpeccHoHHbIN aHanu3 noKasan CTaTUCTUYECKHU
L,0CTOBEPHYIO MOJNOXMTENBHYH CBSA3b MEX[Y BEPOATHOCTbH
HannMumsa oTAENbHOM KpoBaTH y pebeHKa 1 ypoBHEM 06pa3o-
BaHWA poauTenei (NepeMeHHble YBENMYMBAOT BEPOSTHOCTb
HanMuua oTAeNbLHON KpoBaTk; Tabn. 1).

B nonosuHe cnyyaes (51%; n=399) pogutenu otpatot
NpeAnoyTeHne KECTKMM MaTpacaM, 9% (n=68) BbioupaioT
MArKue Matpackl, 4% (n=35) — NpyWHHbIE, 4TO MOXKET yBe-
nnumBatb puck CBMC. Takoke 9% poputenent (n=72) ucnosnb-
3y10T MaTpackl C CUHTETUHECKOW HabMBKOM, UTO MOXET NpuBe-
CTW K NeperpeBy ManbliLla. Micnonb3yloT NoayLIKK B KPOBaTKe
23% poautenent (n=147), opesana — 74% (n=461), Ho ToNbKO
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28% (n=168) cobntopatoT npasBuna besonacHoro Mcrnosb3o-
BaHMs ofiesna (YKpbIBalT A0 YPOBHS TPyau U MOLBOPauM-
BaloT Kpas nop, Matpac). lpu aHanuse nonyyeHbl AaHHbIe,
yTo MHorve poautenu (43%; n=251) ucnonb3yloT B KpoBaTKe
banpaxuHbl 1 6amnepsl, 30% (n=144) — MArkue UrpyLKm,
23% (n=141) — nenénku, 20% (n=119) — cneumanbHble

Tabnuua 1. B3auMocBA3b MeXAy YpoBHEM 00pa3oBaHus POAMUTENEMN,
[I0XOZ,0M CEMbM U HaNMYMEM OTAENBHON [ETCKOW KpoBaTKU: pesynbTathl
MHOro)aKTOPHOro perpeccuoHHoOro aHanusa (n=607)

Table 1. The relationship between parental education, family income and

the presence of a separate crib: results of multivariate regression analysis
(n=607)

T.31 N2 9, 2024

XapakTepuctuka | Characteristic p

YpoBeHb o6pasoBaHus MaTepu | Mother's education level

HauansHoe obiuee | Primary general 0,775
OcHoBHoe obluee | Basic general 0,076
CpenHee | Secondary 0,030
CpenHee cneupansHoe | Secondary specialized 0,020
Bbicwiee (bakanaspuart) 0,036
Higher (Bachelor's degree)

BbicLuee (MarvcTpatypa, cneuuanuTer) 0,005
Higher (Master's degree, specialty)

Bhicwee (acnupaHTypa, opanHaTypa) 0,739
Higher (postgraduate studies, residency)

Het obpa3oBaHus | No education 0,775

YposeHb obpasoBanus otua | Father's education level

HauanbHoe obuuee | Primary general 0,775
OcHoBHoe obuee | Basic general 0,795
CpepHee | Secondary 0,020
CpenHee creupanbHoe | Secondary specialized 0,111
BoicLuee (bakanaspuar) 0,039
Higher (Bachelor's degree)
Bhicwwee (Maructpatypa, cneuvanuTet) 0,131
Higher (Master's degree, specialty)
Bbicwee (acnupaHTypa, opanHaTypa) 0,863
Higher (postgraduate studies, residency)
Het obpa3oaHus | No education 0,775
CoBOKYNHbI MecsAYHbIN A0X04 CEMbU
The total monthly income of the family
Metee 50 Teic. pybneit B MecsiL, 0,717
Less than 50 thousand rubles per month
Bonee 50 Thic. pybneit B MecsL, 0,660
More than 50 thousand rubles per month
HeT cTabunbHoro 3apabotka 0,354

There is no stable income

”pUMEL!GHUE. HOJ’Iy)KMpHOE BblfeNeHne 3Ha4YeHn YKa3bIBa€T Ha Hann4yne
CTaTUCTUYECKN ﬂ,OCTOBepHOVI MOMOXMTENBHON CBA3N MeX Ay BepOoATHOCTbIO
HanMums oTaenbHON KpoBatny pe69HKa W 0aHHBbIMY NEPEMEHHbIMI (nepe-
MEHHbIe YBeJIMYMBAIOT BEPOATHOCTb HaN4uA oTaeNbHOM Kposam).

Note. Bold values indicate that there is a statistically significant positive
relationship between the probability of a child having a separate bed and
these variables (variables increase the probability of having a separate bed).
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JKoNorna HenoBeka

npucnocobneHns AnA cHa (HanpuMep, KOKOHBI, NO3WLMOHe-
pbl) 1 9% (n=56) — opexay.

KpoBaTb pebéHka pacnonaraetcs B KOMHaTe C poau-
Tenamu B 73% cnydaeB (n=438), y NpoTMBOMONONHOM CTe-
Hol — B 20% (n=122), opHako B 7% (n=44) KpoBaTb bbina
B OTAE/bHON KOMHaTe. BayHbIM MOMEHTOM B NpodunaKTuke
CBMC sBnseTca pasgenbHblii COH ¢ pebEHKOM, TEM He MeHee
62% poputenen (n=377) NpeanoYnTalOT COBMECTHBIA COH.
Bo Bpems aHeBHoro cHa 95% (n=577) poautenei yKnaablsa-
10T MafieHLa He B KPOBaTb, a, HanpuMep, Ha AvBaH, Kpecro,
LUIE3/IOHT, AMEKTPOHHBIE Kayesu.

Y 55% (n=316) onpoLueHHbIX pebEHOK Haxoamcs Ha rpya-
HOM BCKapMiuBaHwM, ¥ 32% (n=86) — Ha MCKyCcCTBEHHOM,
y 13% (n=21) — Ha cMeLLaHHOM BcKapMiMBaHuM. Bo Bpems
cHa 58% (n=355) pmeten ucnonb3ytoT NycThIWKKW. [0 AaH-
HbIM MHOroQaKTOpHOr0 PErpeccMOHHOM0 aHanu3a MMeeTcs
cTaTUcTUyecku goctoBepHas (p=0,02) otpuuatenbHas csisb
MeX[y WCKYCCTBEHHbIM BCKapMNMBaHWEM W BEPOSTHOCTbIO
COBMECTHOrO CHa (MCKYCCTBEHHOE BCKApMIIMBaHME yMeHbLLa-
€T BePOATHOCTb COBMECTHOO CHa; Tabn. 2).

JlononHutenbHble pe3ynbTatbl UCCnieaoBaHUA

BonblKMHCTBO poauTeneii UMENM cpefiHee CneuuanbHoe
o6pa3soBaHue (44% xeHLMH 1 49% MyxuKH), a BbicLLee 06-
pa3oBaHue Obl0 NPeACTaBNeHO B CreAYOLLMX BapuaHTax:
bakanaspuat — 23% Matepeit 1 18% otuoB; Maructparypa/
cneupanuteT — 19% Marepeii u 17% oTuoB. bpak 6bin 3ape-
rucTpupoBaH B 83% cnyyaes. OKoo 56% onpoLLeHHbIX ceMeld
MMeNU exeMecsyHbIn foxop Boiwe 50 Toic. pybnei, y 35%
OH COCTaBNAN MeHee 3TOM CyMMbl, @ 9% pecrnoHAEeHTOB Uc-
MbITbIBaNM TPYAHOCTY C PErynsipHbIM foXo0M. B3aumocsasb
MeXy YPoBHEM 00pa30BaHWs poauTenei, ypoBHEM [0X0Aa
U BEPOATHOCTBbH) HanMuMA Y pebEHKa OTAENbHOM KPOBATKM
npeAcTaBneHa B 1abn. 1. MarybHoe BnMAHWe KypeHus Ha cpe-
Ay MnafeHua bbino BhisBneHo B 39% cnydaes. B3anMocesAsb
MeX [y COBMECTHbIM CHOM poauTeneii u pebeHKa 1 Takumu
(hakTOpamu, Kak BO3pacT poauTeneid, bpak, coBMecTHoe
NMPOXWBaHUE, XapaKTep BCKApPM/IMBaHUS, WCMOJb30BaHMUE
NYCTBILIKKM, BPeAHbIE NPUBLIYKM NpeACTaBeHa B Tabn. 2.

OBCYXEHUE

PestoMe ocHOBHOro pe3ynbTata uccnepoBaHuA

PesynbTaThl onpoca NoKasanu BbICOKYK YacToTy npef-
MOYTEHWUN POSMTENEN, XapaKTEPHbIX A1 HeOnaronpuUATHbIX
YCNOBMIA CHAa MNaJEHLEB, aCCOLMMPOBAHHBIX C BO3MOXHbIM
no.biLeHneM pucka CBCM: coH Ha BoKy u xuBOTE, MArkue
W NPY}KMHHbIE MaTpackl, HebesonacHoe Mcnonb30BaHWe ofe-
an, bamnepos, bangaxuHos. HecMoTps Ha To YTO MOYTH BCe
aetn (95%) nMetoT oTpenbHble KpoBaTkK, 62% poamTenei
NMPeAnoYnTaT COBMECTHbIM COH. MHorodakTopHbIn pe-
PECCUOHHBIV aHaNN3 MOKasaJ, YTo YeM Bbille YPOBEHb 06-
pa3oBaHuUA poauTeniei, TeM Goblue BEPOATHOCTb HANUYMS
y pebEéHKa oTaenbHoW KpoBaTKu. [lonyyeHHble B3aMMOCBA3M
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Ta6nuua 2. HesaBucuMble NpeAMKTOpbI COBMECTHOMO CHa PoAMTENen C
MNafeHLeM: pesynbTaTbl MHOrO(aKTOPHOTO PErpeccMoHHOr0 aHanusa
(n=607)

Table 2. Independent predictors of parental-infant co-sleeping: results of
multivariate regression analysis (n=607)

Xapaktepuctuka | Characteristic p
Bospact matepu | Mother's age 0,443
Bospacr otua | Father's age 0,856
Bpak 3aperucTtpmpoBaH 0,403
The marriage is registered
Bpak He 3apernctpupoBaH, HO XVBYT BMecTe 0,877
The marriage is not registered, but they live together
BocnuTbiBaeT oaHa pebéHKa 0,736
She is raising a child alone
Hanuumne otaenbHol KpoBatu y pebéHka 0,281
Having a separate bed for a child
Wcnonb3oBaHue nycToiky | Using a pacifier 0,762
['pyaHoe BckapmnmeaHye | Breastfeeding 0,052
WckycctBeHHoe Bckapmnmativie | Artificial feeding 0,020
CMeLuaHHoe BckapmnveaHue | Mixed feeding 0,682
KypeHue B cembe | Smoking in the family 0,199
KypeHue matepu | Mather's smoking 0,783
KypeHvie oTua | Father's smoking 0,414
KypeHue pozicteHHuKoB | Smoking relatives 0,248
YnoTpebneHune ankorons B cemMbe 0,994
Alcohol consumption in the family
YnoTpebneHune ankorons Matepblo 0,982
Alcohol consumption by the mother
YnoTpebneHue ankorons oTLoM 0,189
Alcohol consumption by the father
YnotpebneHue ankorons poACcTBEHHUKaMM 0,727

Alcohol consumption by relatives

lNpumeyarue. MonyxwvipHoe BblAeNneHre 3Ha4YeHNIA YKa3biBaeT Ha Hanmyme
cTatmcTnyecku goctoepHoi (p=0,02) oTprLaTenbHOM CBA3M MEX Y UCKYC-
CTBEHHbIM BCKapPM/IMBaHWEM 1 BEPOSITHOCTBI0 COBMECTHOTO CHa (MCKyC-
CTBEHHOE BCKapM/IMBaHYIe yMeHbLLIAeT BEPOSTHOCTb COBMECTHOMO CHA).

Norte. Bold highlighting of values indicates the presence of a statistically
significant (p=0.02) negative relationship between artificial feeding and
the likelihood of co-sleeping (artificial feeding reduces the likelihood of
co-sleeping).

HaLLMW OTPAXKEHWE U B MeXAYHAPOLHbIX UcCneaoBaHmsx [3].
OAHaKo He3aBMCMMbIM MPEAUKTOPOM COBMECTHOTO CHa
C peBEHKOM SBMNOCH UCKYCCTBEHHOE BCKApPMIIMBaHME, KOTO-
poe yMeHbLLIAeT BEPOSTHOCTb COBMECTHOrO CHa. [uckyccus
no noBoAy NPodUNAKTUYECKOTO BAMAHWUA TPYAHOM0 BCKapM-
nmBaHusA Ha Yactoty CBMC npopomxaetca [12, 18, 19]. Lo-
KasaHbl MPOTeKTUBHbIE 3QdEKTbI FPYAHOT0 MOJIOKa, 0fiHAKO
04EBWAHO, YTO FPyLHOE BCKApMNMBaHWe, B OT/INYME OT UC-
KyCCTBEHHOr0, npeApacrnofiaraeT K COBMECTHOMY Haxompe-
HM1I0 MaTepu 1 MNaZieHLa B O[JHOV KPOBaTH U KaK, CleaCcTBue,
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HepeAKo K COBMeCTHOMY cHy. CoBMeCTHbIN COH (onpepensie-
MbIi 30€Cb KaK COBMECTHOE MCMOJIb30BaHNe B3POCOH Kpo-
BaTn) obnieryaeT rpyfHoe BCKapM/MBaHWe W accoLmmpyeTtca
¢ 6onee YacTbIM HOYHBIM KOPMIIEHMEM Py abio. TakuM obpa-
30M, HEnocpesCTBEHHO rPyAHOe BCKapMINBaHUe He SBAAeT-
csa akTopoM pucka CBMC, oHo nporHo3supyeT Hebe3onacHbIi
COBMECTHbIN COH. 3TV AaHHbIe NOATBEPIKAATCS B OTEYeCT-
BeHHbIX W 3apybexHbix uccnefoBahmsx [12, 19, 231.

06c¢y)aeHne 0CHOBHOrO pesynibTaTa
UccneaoBaHus

BaxHbIM acneKkToM fBNSETCA MOBbILLEHUE WHAOPMU-
poBaHHoCTU Hacenexus o CBMC. WMHdopMupoBaHHOCTb
poautenen no npobneme CBCM B Pecnybnuke Kapenus
HauYMHAEeTCS NpU NPOBEAEHUM LLUKOMbI «YBEPEHHOE MaTepUH-
cTBO» Ha 6ase PecnybnmkaHCKOro nepuHaTasbHOro LieHTpa
uM. K.A. TytkuHa (TleTpo3aBopfcK), KOTopylo BeayT Bpauu
aKyLUepbl-rMHEKONOr, aKyLIepKW, Bpayn-HeoHaTosorm
W HeoHaTasbHble MeMUMHCKKe cECTpbl. Kpome Toro, B Kax-
[0/ nanare COBMeCTHOro npebbiBaHus MaTepu M pebeHka
1 Ha oduMUManbHON CTpaHuULEe NepUHaTanbHOMO LIEHTpa ecTb
uHpopMaLmoHHble MaTepuansl ¢ QR-KogoM no npodunak-
ke CBMC. B petckux nonmknnHukax Pecnybnmku Kapenus
BpayaMu-neamatpam, denbaliepaMmm M MeanULUHCKUMU
CECTpaMM NpOBOAMTCA MPOCBETUTENbCKas paboTa ¢ ceMbsi-
MW, UMEIOLMMW [eTel NepBoro rofa XusHu, u byaywmmu
poauTensMu B pamMKax AOPOAOBbIX NaTpOHaXeM, nocnepo-
[0BbIX NAaTPOHAXEN U B BUAE LUKON AN POAMTENEN, a TaK-
Ke nybnukauuit Ha oduuManbHbIX CTpaHMLaX W B rpynnax
COLManbHbIX CETEN MeAUUMHCKUX opraHu3auui. OTaenbHble
obpasoBatesibHble MeponpusaTUa no npodunaktuke CBMC
NPOBOLATCA CPeau Bpayeii-neanuatpos, denbaliepoB 1 Me-
OVLMHCKMX CecTEp. YBenmyeHWe 3HaHuii poauTeneii o cosga-
HWM MPaBWJIbHBIX YCNOBUI CHA PeBEHKA MOXKET 3HAUYNUTESIBHO
CHU3UTb YPOBEHb MNAJLEHYECKOW CMEPTHOCTH, CBA3AHHON
C 3TMM cuHapoMoM. ObpasoBaTtenbHble NPOrpamMMbl, CEMU-
Hapbl U MHGOPMALMOHHbIE KaMMaHWM MOTYT Chirpatb K-
YeBYI0 poSb B PacnpoCTpaHEHUN 3HaHWI O TOM, KaK C03AaTb
besonacHyto cpesy Ans cHa pebeHKa 4o rofa. 3o He TONIbKO
noMoxeT cHusmutb puck CBMC, Ho 1 obecneunt bonee cno-
KOMHbIA 1 3[0POBLIA COH MNAAEHLEB U WX POAMTENEN.

OrpaHW-IEHMﬂ uccnenosaHua

MeToabl cbopa faHHbIX (aHKeTa) MMEenU OrpaHUyeHus.
Hanpumep, pecnoHLeHTbl MOryT He BCErfa TOYHO MOM-
HUTb UMW 0OBEKTMBHO OLEHMBATb CBOM [ENCTBUS, YTO Be-
AET K NOXHONONOXUTENbHBIM UM NOXHOOTPULATENbHBIM
otBeTaM. Kpome TOro, poautenu MoryT He 0CO3HaBaTb
WKW He NpuU3HaBaTb NOTeHUUalbHble PUCKW, YTO UCKaXaeT
(aKTM4eCKoe NOMOXeHME BeLLEN.

3AKJTIOYEHUE

Pe3yanaTb| I'IpOBe,U,éHHOFO nccnepoBaHna nokasbiBa-
10T, YTO MHOrMe AEeTU NepBOro rofa W3Hu B PECI'IY6J1MKE
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Kapenus umetot HebnaronpusTHbIE YCNOBMS CHA, YTO, B CBOH
o4epenb, MOXET 3HAYUTENbHO MoBbicUTb puck CBMC. 3u
YCNOBUA MOTYT BK/OYATb KaK (U3MYeCKMe acneKTbl (He-
npaBuWibHOE MONOKEHWE BO BPEMS CHA), TaK U COLMANbHbIE
dakTopbl (HefocTaToK MHGOpMaLuM 0 BesonacHbIX cnoco-
Dax yknapblBaHus MnafeHueB). TakuM obpasoM, pabota
M0 NOBbILLIEHMIO OCBEAOMIIEHHOCTM poauTeNeli o be3onacHbIx
MpaKTUKax CHa [0MXKHa CTaTb NPUOPUTETOM ANA MeSULMH-
CKMX paboTHMKOB M 06LLLECTBEHHBIX OpPraHU3aLyi B permoHe.

AONOHUTESIbHAA UHOOPMALIUA

Bknap aBtopos. H0.P. 3apunosa — npoBefeHVe aHKETUPOBaHUS, cHOp
W aHanu3 NUTepaTypHbIX WCTOYHMKOB, HaMMCaHWe TeKCTa M pefaKTvpo-
BaHve cTatou; [.[. BapnaMoBa — 0630p nnTepatypel, cbop v aHanu3
NUTEPaTYpHbIX WCTOYHMKOB, MOArOTOBKA M HanucaHue TeKCTa CTaTb;
H.H. Kopabnesa — KoHLenuus v an3aiH uccnefoBaHus. Bee aBTopsl nog-
TBEPKAAIOT COOTBETCTBME CBOETO aBTOPCTBA MEXAYHAPOAHbIM KPUTEPUAM
ICMJE (Bce aBTOpbI BHEC/IM CYLLLECTBEHHBIM BKNA/, B pa3paboTKy KOHLENUMM,
npoBezieHV e UCCeA0BaHNS U NOATOTOBKY CTaTbi, MPOUNW M 006pun du-
HarnbHyto Bepcuio nepen, nybnvkaLmen).

ITuueckan kcnepTusa. [lpoBeseHWe UCCNEA0BaHMA 0A0OPEHO NOKanb-
HbIM 3TMYECKUM KOMUTETOM CeBepHOr0 rocyAapCTBEHHOr0 MefMLUMHCKOro
yHvBepcuTeTa (npotokon N 01/04-22 ot 29.04.2022).

WUcTtounuku duHancupoBanma. OTcyTCTBYIOT.

PackpbiTHe MHTepecoB. ABTOpbI 3asBNAIOT 06 OTCYTCTBUM OTHOLLEHWH, fie-
ATESIbHOCTV W WHTEPECOB 3a NOCNefH1e TPU roAa, CBA3aHHbIX C TPETbUMU
nMLaMM (KOMMEPYECKUMM W HEKOMMEPYECKVMM), MHTEPECH! KOTOPbIX MOTYT
BbiTb 3aTPOHYTHI COZEPKAHMEM CTaTbU.

OpuruHanbHocTb. [py CO34aHWM HacToALLEN paboTkl aBTOpbI HE UCMOMb-
30Ba/u paHee onybMKOBaHHbIe CBeeHWs (TEKCT, UNMOCTPaLMK, AaHHbIe).
JocTyn K AaHHbIM. PefjakLIMOHHAs NOMTUKA B OTHOLLIEHWW COBMECTHOTO
CMONb30BaHUs AaHHbIX K HAcTosLLEN paboTe He NpUMEHUMa, HOBble flaH-
Hble He cobupany 1 He Co3AaBaM.

CNUCOK JIUTEPATYPbI | REFERENCES

1. Mathews TJ, Driscoll AK. Trends in Infant Mortality in the United States,
2005-2014. NCHS Data Brief. 2017;(279):1-8.

2. Kryuchko DS, Ryumina II, Chelysheva VWV, et al. Infant out-of-hospital
mortality and ways to reduce it. Current Pediatrics. 2018;17(6):434—-441.
doi: 10.15690/vsp.v17i6.1973 EDN: YUONFZ

3. Glinge C, Rossetti S, Oestergaard LB, et al. Risk of sudden infant
death syndrome among siblings of children who died of sudden infant
death syndrome in Denmark. JAMA Netw Open. 2023;6(1):e2252724.
doi: 10.1001/jamanetworkopen.2022.52724

4. Kinney HC, Thach BT. The sudden infant death syndrome. N Engl J Med.
2009;361(8):795-805. doi: 10.1056/NEJMra0803836

5. Li DK, Petitti DB, Willinger M, et al. Infant sleeping position and the
risk of sudden infant death syndrome in California, 1997-2000. Am J
Epidemiol. 2003;157(5):446—455. doi: 10.1093/aje/kwf226

6. Fleming PJ, Blair PS, Bacon C, et al. Environment of infants during sleep
and risk of the sudden infant death syndrome: results of 1993-5 case-
control study for confidential inquiry into stillbirths and deaths in infancy.
Confidential enquiry into stillbirths and deaths regional coordinators and
researchers. BMJ. 1996;313(7051):191-195.
doi: 10.1136/bmj.313.7051.191

7. Renz-Polster H, Blair PS, Ball HL, et al. Death from failed protection?
An evolutionary-developmental theory of sudden infant death syndrome.
Hum Nat. 2024;35(2):153-196. doi: 10.1007/s12110-024-09474-6

8. Malloy MH. Trends in postneonatal aspiration deaths and reclassification
of sudden infant death syndrome: impact of the "Back to Sleep” program.
Pediatrics. 2002;109(4):661-665. doi: 10.1542/peds.109.4.661

T.31 N2 9, 2024

DOl https://doiorg/10.17816/humeco643507

JKoNorna HenoBeka

leHepaTMBHbBIA MCKYCCTBEHHbIA MHTEMNEKT. [1py CO34aHMM HACTOALLEN
CTaTby TEXHOMOMW FeHEPaTVUBHOMO MCKYCCTBEHHOMO VHTESNEKTa He MCTofb-
30Banu.

PaccmoTpenue u peuensupoBanme. Hactoswas pabora nofaHa B xyp-
Han B WHULMATMBHOM NOPSZIKE M PaccMOTPeHa Mo 0bbl4HOM Mpovenype.
B peLieH3vpoBaHUy y4acTBOBaM [1Ba BHELLHMX PELieH3eHTa, YIeH pefaK-
LIMOHHOW KONMErn W Hay4HbINA pefiakTop U3AaHNS.
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lopoackas 3K0NOrUs CKBO3b NpU3My 3NUAEMUM
0)XMPEHUS U TeMNOB COMaTUYECKOro pocra

T.K. ®enotoBa, A.K. lopbayesa, E.10. [epmaKoBa

MockoBckui rocyaapcTeeHHbIii yHuBepcuteT uM. M.B. JloMoHocoBa, MockBa, Poccus

AHHOTALMUA

06ocHoBaHMe. AKTYaNnbHOCTb HACTOALLEro UCCe0BaHUA NPOAMKTOBAHA 3HAUUTESbHBIM YBENMYEHWEM KONMYECTBA ropoj-
CKWX eTel 1 NOAPOCTKOB C M3ObITOYHON Maccom TeNa 1 0XUPeHWeM Npu 0GHOBPEMEHHO 3aPUKCUPOBaHHBIX CABUIaX B TEM-
nax nofioBoro Co3peBaHus.

Llens. Mouck COOTBETCTBMIA M B3aUMOCBA3M MeX/1y BPeMeHHbIMI KonlebaHUAMM TEMMOB POCTa 1 3MUEMMEN KUPOOTIOKEHMS
Mo BbIDOPKaM MOCKOBCKMX LUKOJIbHUKOB.

Matepuanbl M MeTopbl. [IpoaHanM3MpoBaHa 06LLMPHAA BbIDOPKA MOCKOBCKMX LIKOJbHUKOB (7/8—17 neT), 0b6cnenoBaHHbIX
B nepuof ¢ 1950-x rr. o Havana XXl B. B paboTe Ucnonb3oBaHbI KaK NMTepaTypHble AaHHble, TaK M COBCTBEHHbIE MaTepmabl
aBTopoB. [Ins OLIeHKN MEeKpyNnoBbIX pa3nnymiA NpUBEYEHbI 3THOTEPPUTOPUANbHbIE BbIBOPKY HaLLe CTpaHbl U bnmkaiile-
ro 3apybexbs. [lns Kaxporo u3 0bcneaoBaHHbIX KIacTepoB OMpPeAeNiEH BO3PACcT MaKCUManbHON CKOPOCTU YBETMYEHUS 4/N-
Hbl Tesla B MOAPOCTKOBOM Mepuoge (MWK CKOPOCTM pocTa), @ TaKKe UCMo/b30BaHbl MOKA3aTeNy BEIMUMHBI XUPOOTIOKEHMS:
TOJLLMHA KOXHO-KMPOBBIX CKIAZ0K MOJ, JIONATKOW M Ha TpULence, MHAEKC Macchl Tena.

Pesynbtartbl. [10Ka3aHo, 4TO POCTOBOI NPOLIECC Y MaNIbYMKOB SBMIAETCA Donee B3aMMOCBA3aHHBIM KOMI/IEKCOM, 0 YEM CBU-
LETeNbCTBYHOT U Oonee BblpayKeHHas CEKyNspHas AMHaMUKa NWUKa CKOPOCTM POCTa, M HAaXOAALLAACA C Hell B CTPOron NpoTMBO-
dase AMHaMMKa U3MEHEHUS| BETMUMHBI KUPOOTOKEHUS, U CTAaTUCTUUECKM 3HAUMMBIE KOPPEeNIALMM MeX[y TeMnamu pocta
W YPOBHEM XMPOOTIOXKEHUA HA MHTepBane 7/8—17 neT, n AOCTOBEPHbIE KOPPENSALMM NUKA CKOPOCTW POCTa M MHAEKCA Macchl
Tena B 7-8 net. OQHOBPEMEHHO YacToTa KOPPENsALMN C MHTEHCUBHOCTBIO (YPOBHEM MPUPOCTa B CAHTUMETPAX) NUKa CKOpOCTH
pocTa 0AMHAKOBa ANS LEBOYEK U Mab4YMKOB (N0 6 [OCTOBEPHBIX KOPPENSALMIA), MX 3HaK, B OT/IMYME OT BO3pacTa MKKa CKo-
POCTU pOCTa, NOMOXMTENbHBIA: YeM DBONbLLE [MHA TeNa, TEM BbILIE MHTEHCUMBHOCTb MUKA CKOPOCTM pocTa. CaMblil BLICOKMIA
YpOBEHb KOPPENsALMiA JJIMHBI TENa C UHTEHCMBHOCTBHO MWKA CKOPOCTW pocTa oTMeYaeTcs B 7 feT, be3anbTepHaTUBHO K Moy,
4YTO MO3BOJIIET OCTOPOXKHO FOBOPUTH O HEC/TYYalHOM BKaZe [A/IMHbI Tefla Ha LaHHOM 3Tane (NpUMepHo B BO3pacTe Mosypo-
CTOBOTO CKayKa) B MHTEHCUBHOCTb MMKA CKOPOCTM pocTa.

3akntoyeHue. TeMnbl pocTa MOCKOBCKUX MalbuYMKOB acCOLMMPOBaHbI C abCONMIOTHBIMM 3HAYeHWUSIMU NOKa3aTesNel KupooT-
TIO}KEHWS, B YAaCTHOCTH, TONLLMHOM KMPOBOW CKNAAKM Ha CMIMHE U MHAEKCOM Macchl Tena. Y AeBOYeK Napasneninsm cekynsp-
HOM IMHAMUKM BO3pacTa JOCTUXEHUS MAKCUMaNbHOWM CKOPOCTU POCTa M AMHAMUKU M3MEHEHUSA TOMLLMHBI JKUPOBBIX CKNaZ0K
BblpaXKeH MeHee YETKO. BeaylumMm KOMNOHEHTOM B NpOLLECCe pasBUTUS BTOPUYHBIX NOOBbLIX NPU3HAKOB (TEMMOB pa3BUTUSA)
ANS 3T rpynnbl ABnseTcs 0be3xmpeHHas Macca Tena.

KnioueBbie cnoBa: buonormyeckas aHTpononoruna; TeMnbl CI)VIBVILIECKOFO Pa3BUTUA; KNPOOTIIOXKEHUE; OXUPEHUE; AJINHA
Tena.
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Urban ecology through the prism of the obesity
epidemic and the tempo of somatic growth

Tatiana K. Fedotova, Anna K. Gorbachyova, Ekaterina Yu. Permiakova

Lomonosov Moscow State University, Moscow, Russia

ABSTRACT

BACKGROUND: The relevance of this study is dictated by a significant increase in the number of overweight and obese urban
children and adolescents at the same time with recorded shifts in the pace of puberty.

AIM: The aim of the study was to find correlations and relationships between temporary fluctuations in growth rates and the
epidemic of fat deposition on the materials of children in Moscow.

MATERIALS AND METHODS: The study analyzes an extensive group of samples of Moscow schoolchildren (7/8-17 years old)
examined in the interval from the 1950s to the beginning of the XXI century. The work uses both literary data and the authors'
own materials. To assess the intergroup differences, ethnoterritorial samples of both our country and the nearest abroad were
involved. For each of the examined clusters, the age of the maximum rate of increase in body height in adolescence (a peak
height velocity, PHV) was determined, and indicators of the amount of fat deposition were also used: the thickness of the skin-
fat folds under the shoulder blade and on the triceps, body mass index.

RESULTS: It is shown, that the growth in boys is a more interconnected complex of processes, as evidenced by the more
pronounced secular dynamics of the PHV, and the dynamics of changes in the amount of fat deposition that are in strict
antiphase with it, and statistically significant correlations between growth rates and the level of fat deposition in the interval
7/8-17 years, and reliable correlations of the PHV and BMI in 7-8 years old. At the same time, the frequency of correlations with
the intensity (the level of growth in cm) of PHV is the same for girls and boys (6 reliable correlations each) and their sign, unlike
the age of PHV, is positive — the longer the body height, the higher the intensity of PHV. The highest level of correlations of
body height with the intensity of PHV is noted at 7 years old, with no alternative to gender, which allows us to speak cautiously
about the non-accidental contribution of body height, approximately at the age of a half-growth leap, to the intensity of APHV.
CONCLUSION: According to the results of the study, it can be concluded that the growth rates of Moscow boys are associated
with the absolute values of fat deposition, in particular, the thickness of the fat fold on the back and the body mass index. In
girls, in turn, the parallelism of the secular dynamics of the age of maximum growth rate and the dynamics of changes in the
thickness of fat folds is less clearly expressed. The leading component in the development of secondary sexual characteristics
(development rates) for this group is low-fat body weight.

Keywords: physical anthropology; sexual maturation; body fat; obesity; body height.
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OPUTMHATTBHBIE MCCIEIOBAHNA

Ob0CHOBAHUE

B KoHue XIX — Hauane XX B. B MMpe 0TMeYaioch CHuXe-
HWe HacTynneHWs Bo3pacTa MojioBOro CO3peBaHUA y AeTen,
[anee 3TOT TPEHA, MPeKpaTUCS, BEPOSTHEe BCero, No Npu-
YWHE [OCTUMEHMA CTAOUNBHOCTU OLMANBbHO-3KOHOMUYECKUX
W CaHWTapHbIX ycnoBui, nuuiesoro ctatyca [1]. B JaHum,
B YaCTHOCTMW, OTMEYEHO YMeHbLLIEHME BO3pacTa nybepTaTHoro
CO3peBaHuUs [eTel, POAMBLUMXCA Ha WCTOPMYECKOM MHTEp-
Bane ¢ 1930 mo 1969 r. [2], 3aTeM HeKoTopas cTabunmusa-
uMa 1 JanbHenlee Npofo/IKEHWe 3TOr0 TPeHAa, HauMHas
¢ 1990-x rr. [3]. AHanoruyHble TeHaeHUMM oTMeyeHb! B CLLIA
[4] B cpaBHEHUM C pe3ynbTaTaMu NpefLLECcTBYHOLLET0 MOHU-
TOpuHra [5], 0iHaKo AOCTOBEPHOCTb TPEHAA ANS MaSlbuMKOB
CLUA nopgepraetcsa coMHeHuio [6]. 04HOBpEMEHHO Ha UHTep-
Bane 1975-2016 rr. Bo BCEM Mupe BbIPOC MPOLLEHT BCTpeYa-
€MOCTW OXMPEHUA Y AeTel, NOAPOCTKOB U B3POCIbIX, CyAA
no BeMuMHe UHAekca Maccbl Tena (UMT) [7].

B cBA3u ¢ TeM, yTo nybepTaT BeHYaeT cobon Lenyo Le-
MOYKy COBLITUI pocTa W pasBUTMS, OTpaKaeT B3aMMOCBA3b
reHeTUYeCKUX, MeTaboNMYecKuX, MULLEBLIX U FOPMOHAJTBbHbIX
(aKTopoB, TOUHasA UAEHTU(UKALMA TpUITepa ero HacTynne-
HWS HEM3MEHHO NPUWBJIEKAET BHUMaHUe ayKkconoros. [lybep-
TaTHbIN CKAYOK WHULMMPYETCA aKTWUBaLMel runotanamo-
rMnogu3apHon CUCTEMbI, MPUBOASLLEN K Pa3BUTUIO BTOPMY-
HbIX MOJI0BbIX NPU3HAKOB, 0JHAKO cneumbuyeckue hakTopsl
3TOW aKTMBALMM [0 HACTOALLEr0 BPEMEHU HE YCTAHOBMIEHI.
[MnoTesa «KPUTUYECKOro Beca», npeanoxeHHas R.E. Frisch
u R. Revelle [8] B Hayane 1970-x rr., npeanonarana Hacty-
NnneHue BO3pacTa MoJIOBOTO CO3PEBAHUA MO [LOCTUXEHUM
MUHUMasbHOWM Macchl Tena 48 Kr unu 22% BKiaga B Heé
YKMpOBOro KOMMOHeHTa. T eCTb JOCTUKEHWE MHAWBWAOM
ONPefenéHHoW BESIMYMHBLI JaHHOro MoKasatens, no MHe-
HWIO aBTOPOB, CITY)KWUO0 CUTHANOM LI FOPMOHaBHOMN nepe-
CTPOVKM OpraHu3Ma, B KOTOPOM MpEeUMYLLECTBEHHOE 3Haye-
HWe UMen He KaneHJapHbI BO3pacT, a YPOBEHb Pa3BUTUS
KOMMOHEHTOB COMbI. [1pn 3TOM, HampuMep, pa3HO3THUYHbIE
swutenbHuubl CCCP u wkonbHuubl CLUA, obcnepoBaHHbIe
B 1960-1980-e rr., obnaganu NpaKTU4ECKU WAEHTUYHBI-
MU CPeAHMMM 3HaYeHUsMM Macchl Tena (pasbpoc ot 45
10 48 Kr), Ho bosee paHHee MonoBoe co3peBaHue Bbino oT-
MeYeHOo Yy amMepuKaHoK [9]. Mo pesynbTaTaM Lpyrux oTeye-
CTBEHHbIX paboT 6bin NOATBEPIKAEH BbIBOA O TOM, YTO Ypo-
BeHb MOJIOBOr0 CO3pEBaHWA AeTeil LIKOJbHOro Bo3pacTa
cnabo cBs3aH C passuTMeM XupoBon Kietdyatku [10]. Tak-
)K€ MPOJEMOHCTPMPOBAHO, YTO Ha BO3PacTHOM WHTEepBane
0-6 neT nokasaTtenu 6MoNoOrMYecKoro Bospacta (MOTOPHBIA
u 3ybHoW BO3pacT B rpyaHOM Nepuofe; 3ybHoi Bo3pacT
U OUAMNNUHCKUIA TECT Y LOLIKOJbHUKOB) TaKXKe CBS3aHbl
MPEeUMyLLECTBEHHO C Pa3BUTUEM CKENETHbIX Pa3MepoB Tena,
HO He MoKa3saTesiel XxupooTnoxerus [11].

TeM He MeHee He[laBHME CEKYNAPHble TPEHAbl TeM-
MoB poCTa, MOXO0Xe, COBMAJAKT C TeHAEHUMel yBenuye-
HWS OXMPEHWS W M3ObITOYHOro Beca, YTO MHULMMPOBa-
N0 JUCKYCCUI0O O TOM, SIBNISIETCS /I paHHee cO3peBaHue
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JKoNorna HenoBeka

CNeACTBUEM 3NMAEMUM XupooTnoxeHus [12-14]. B yacr-
HocTW, Anis Aaatckux peteit ¢ 1930 no 1982 r. poxnaenus
(umcneHHocTb MaccuBa AaHHbix 350 445 peten oboero nona)
NOKa3aHo, 4TO, HECMOTPSA Ha BPEMEHHYHO CTabUIBHOCTb LieH-
TpanbHOro nepueHTUns B pacripeaeneHun MMT, B Boibopke
SIBHO YBEJIMYMBAETCA YacTOTa NOBLILIEHHOMO BECA W OXMpe-
Hus [15]. M ogHoBpeMeHHO ans BbIOOPKM 3adMKCUPOBAHO
CHW)XeHMe Bo3pacTa nybepTaTHOro CKauyka pocra Aeten 060-
ero nona, poamsLumxca ¢ 1930 no 1969 r. (156 835 yenosek).
JanbHeliwme nccnefo0BaHNs 3TOW rPYNMbl NO3BOASIT 3aK/THO-
UWTb, 4TO, YeM TsKenee npenybepratHble feTH (Y4eM Bbile
WMT B 7 ner), TeM paHbLLEe UMEIOT MecTo cobbITUA nybepTara.
[pu 3TOM OTCYTCTBME NOSHOMO COOTBETCTBUA BeNMUMHLI UMT
B 7 NeT BO3PacTy HACTYMIeHUs NOOBOro CO3peBaHMsA Npes-
nosaraeT, YTo 3NULEMMUS KUPOOTIOKEHUSA HE eANHCTBEHHBIN
(akTop yckopenus TemnoB pocta [16]. BnpoyeM, pesynbra-
Tbl @HaNOrMYHOro Bonee NO3JHEro CKPUHUHIa peten [laHum
Nno3BoNISKOT ¢ 60osbLLEN YBEPEHHOCTLIO FOBOpUTL 06 omocpe-
[0BaHHOCTM Bo3pacTa nybepTaTa YpOBHEM JKMPOOTIIOKEHMS
ANs AeBOYEK U aHaoryHoW TeHAEHUMW A1 Manbunkos [17].
Bnuskue pesynbtatbl bbIM NonyyeHbl npu obcneoBaHm
yewckux [18], Typeurux [19] v umnminckux [20] noapocTKoB.
WNHTepecHbIMM NpeaCcTaBNAOTCA pesynbTaTbl Uccneno-
BaHWA CPOKOB MONIOBOr0 CO3peBaHus y benbix M adpoame-
puKaHckux LWKombHuy, CLLIA: nokasaHo, uto paHHee nonosoe
Cco3peBaHue B rpynmne NOCieAHUX TECHO COMPSXEHO C YBEU-
YeHueM cpefHux 3HaueHun UMT. C yuétoM Toro, 4To paspbis
B CPOKax HacTyrnyieHns MeHapxe 0cob6eHHO CUITBHO YBENTMUMICS
3a 20 net (mocTuras 4eTbIpEX MecsALEeB), B TEYEHUE KOTOPbIX
aKTMBHO pa3BOpaYMBaNCh NPOrpPaMMbI MPUEMA CyrJIEMEHTap-
HbIX MULLEBbLIX A,06aBOK cpeay abpoaMepuKaHCKOro Hacene-
HUA CTPaHbl, 3Ta CBA3b KAXKETCA NOruyHou [21].
06cynaeMble TpeHAbI OTHOCATCA K AETCKOMY Hacene-
HWI0 rOPOLOB U HabtoaaloTcs Ha oHe ycunenus ypbaHusa-
LMW HULLM pasBUTUSA, HAXOASACh B HEMOCPELCTBEHHOW CBA3M
c eé cTeneHblo. OBBEKTMBHO CyLLECTBYIOLME accoLmaumm
MeXay YpOBHeM ypbaHuszauuu (4nCneHHoCTb HaceneHus
MeCTa JUTENbCTBA) M NOKa3aTeNIAMU COMATUYECKON U3MEH-
YMBOCTM [leTeit M NoapocTKOB (MUK cKkopocTu pocTa ([CP)
y Manbumnkos, UMT y feteii 8 net, BeNIUmMHA KOXHO-XKMPOBOIA
CKNaAKW Ha Tpuuence y fesoyek 17 net faxe npu cKpoM-
HOW YMCNEHHOCTW BbIDOPKM) NpMBEAEHBI U ANIS MaTepMasnoB
HacTosALLero uccnefoaHua (tabn. 1). YposeHb koppensumii
CBUIETENbCTBYET O 3HAYMMOM BK/Iafe 3KONOrMW ropofa
B COMaTWUYECKUIA CTaTyC AETCKO nonynauum, BnaoTb Ao 30%.
InddepeHuMpoBaHHas, YTo 04eBUAHO U3 Tabnuubl, No nosny
3KOYYBCTBUTENIBHOCTb W (HEHOTUNUYECKAS NNACTUMHOCTD UIT-
NIOCTPUPYIOT NOSIOBbIE Pa3NMuMA afanTUBHbLIX CTpaTErui.
Lenb uccnepoBanma. OcHoBHas Lenb cOBCTBEHHOrO
uccnef0BaHna 3aKulloyanach, Bo-NepBblX, B MOUCKe COOT-
BETCTBMI MeX(ly BpeMEHHLIMI KonebaHAMI TeMnoB pocTa
W 3NMAEMUEN KUPOOTNOXEHUA Ha BbibopKax AeTeit MockBbl,
BO-BTOPbIX, B MEXIPYNNOBOM aHasu3e B3aMMOCBA3U TEMIOB
pocta (MHanKatop — [1CP) 1 YPOBHA HMUPOOTNOMKEHNS (MH-
OMKaTopbl — TOJILLUMHA XMPOBOW CKNafKW MOA NOMNaTKoW,
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Ta6nuua 1. Panrosble Koppenauvm (no CivpMeHy) BeNMUMHbBI MHAEKCA Macchl Tenay fieTe B 7 v 8 NeT, »MpOBbIX CKINafoK B 17 NIET U MUK CKOpOCTY pocTa

C YACJIEHHOCTbIO HaceieHUA NyHKTa NPoXXnBaHUA

Table 1. Spearman Rank correlations of the body mass index in children at 7 and 8 years old, skin fat folds at 17 years old and the peak height velocity

with the population of the place of residence

MpusHakm | Signs

Manbunku | Boys [leouku | Girls

WHpekc Maccesl Tena, 7 net | Body mass index, 7 years old N
R
p
WHpekc Maccol Tena, 8 net | Body mass index, 8 years old N
R
p
YupoBas cknagka nog nonatkow, 17 net N
Subscapular skinfold, 17 years old R
p
YupoBas cknagka Ha Tpuuence, 17 net N
Triceps skinfold, 17 years old R
p
Muk ckopoctu pocTa | Peak growth rate N
R
p

34 35
0,19 -0,02
0,283 0,901

45 47
0,40* 0,21
0,006 0,154

14 14
0,10 0,31
0,725 0,288

13 13
0,45 0,59*
0,122 0,035

51 o4
-0,35* -0,09
0,012 0,512

*p<0,05.

TOJILLMHA KMPOBOMN CKNAfKM Ha Tpuuence, UMT B 7 u 8 ner)
B COBPEMEHHOM AMUCTPECCOBOM YpbaHU3MpOBaHHOM cpeae.

MATEPWAJIbI U METOAbI

K vccnepoBaHuio npuBneYeHbl MaTepuanbl U3 JIMYHBIX
apXvBOB aBTOPOB W NUTEpATYpHble AaHHbIe, NOAPOBHO onu-
CaHHble B NPeALLecTBYOWMUX nybnnkauusx [22, 23].

[na noucka BO3MOXKHBIX Mapannenen Mexay BpeMeH-
HbIMM KonleBaHMAMM TeMNOB PocTa 1 3NNAEMUeN UPOOTNO-
JKEHUS MPUBJIEYEHbl BHIDOPKM N0 MOCKOBCKUM LUKOJIbHUKAM
7-17 net ¢ 1950-x no 2010-e rr. obcnepoBaHua. [1nsa noucka
accoumauui Temnos pocta ([CP) 1 ypoBHS XMPOOTNOMKEHMS
(KOXKHble }UPOBbIE CKMALKM NOJ NIONATKOW WU Ha TpULence)
Ha MEXrpynnoBoM YpoBHe NpUB/EYEH BAOK ITHOTEppUTOpPH-
anbHbIX BbibopoK Poccuiickon Pepepaumnn u conpepesbHbIX
CTpaH, 06cneA0BaHHbIX aHTPOMOJIOraMm Ha NPOTSKEHUN BTO-
poi nonoBuHbl XX B. [1N8 ycTaHOBNEHMSA YPOBHSA accoumaLmii
MCP u UMT B Bo3pacte 7-8 net (T0 ecTb NPOBEPKM rUNOTE-
3bl, ABnseTca v VIMT B Bo3pacTe NpyMepHO NoaypocToBOro
CKauKa TpUrrepoM TeMroB nybepTaTHOro pocta) AOMOSHU-
TeNIbHO MPUBIEYEH BNOK BbIBOPOK M3 COOPHMKOB MaTepuanos
no $huU3M4eCcKOMY Pa3BUTMIO LieTeil U NOAPOCTKOB [22, 23].

06wwas uMcneHHocTb 06cnefoBaHHbIX cocTaBuna 161 651
yenosek (78 693 manbumka u 82 458 peBouek). Xapak-
TepUCTUKa 06CNef0BaHHOr0 KOHTUHTEHTa MPeACTaBNeHa
B Tabn. 2.

DOl https://doi.org/10.17816/humeco636868

Cratuctuyeckue mMeToapbl

Kaxpas BbIbopKa coaepHuUT MUHUMASbHBIN Heobxoam-
MbIil Habop CTAaTUCTMYECKUX MapaMeTpoB ANs Kawow no-
NOBO3PACTHOM TPYNMbl: YACEHHOCTb, CPELHUE apUBMETH-
YecKWe BeNWYMHBI U CPeiHNe KBaApaTUYeCKue OTKIIOHEHUS
OJMHBI Tena, Macckl Tena (Mcnofb3oBanach s pacyérta
MMT), TonwmHa XMpoBbIX CKIafoK. [Ina Kawpoi Bbibop-
KW onpefieNiéH NoKasaTesb, ONUChIBAIOWMIA MOMEHT (Xpo-
HONOrMYECKWUA BO3pacT B roAax) Haubonbluen CKopocTy
POCTOBbIX W3MEHEHWI CpefHero YpOBHA [AJIMHbI Tena
B noapocTtkoBoM nepuoge (Bospact CP), BblMMCNEHHbIN
Mo 3MMUPUYECKUM PSfiaM EIKETOAHBIX U3MEHEHUI cpef-
Heil BeSMYMHBI OJIMHBI Tena C MOCNEAYHLUM Criaxu-
BaHWEM MO MeTOAY HaUMEHbLUMX KBaApaToB, OTAENbHO
ANA [eBoYeK M ManbunkoB. OBcyxaaeMblit nokasaTenb
HEBO3MOXHO OblN0 KOpPEKTHO paccuuTaTb Ans BbibOpKY
MocKoBcKux aeBoyek 2005-2006 rr. obcnepoBaHus, no-
CKOJIbKY 3HQYEHWS NMpUpOCTOB ANMHbI Tena ana 8-9 net
(1997-1998 rr. poxpaeHus pneTeil) OKasanucb Npu-
MEPHO TaKOr0 e YPOBHA, KaK M AeBOYEK-NOAPOCTKOB
12-13 net (1992-93 rr. poxpaenus). He wucknioueHo,
4To Ha npoTsxeHun 1990-x rr. UMennch CoLMaNbHO-3KOHO-
MWUYeCKMe CABUMW, OKasaBLUMe aKuenepupyloLlee BAMSHUE
Ha pPOCT AeBOYeK, poamsLumxcs B KoHue 1990-x rr.

Ina oueHkn B3amMocssisu Temnos pocta ([1CP) n ypos-
HS MPOOTNIOXEHWSA, a Takxe TemnoB pocta U UMT uc-
noNib30Bann Ko3agduumeHTbl paHroBon Koppenauun Cnup-
MeHa (pacnpegenenune xupooTioxenus u UMT cuutanoch
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Ta6nuua 2. XapaKTepucTuKa 06C/e,0BaHHOM0 KOHTUHEHTa (MecTo, rof 06c/IeA0BaHMS, YNCTIEHHOCTD)

Table 2. Characteristics of the sample (place, year of survey, size)

JKoNorna HenoBeka

MecTo ofcrienosanus l'opn obcnenosaHns YucneHHocTb YucneHHocTb
Place of examination Yea_r . MafbAmKoB AeBoter
of examination | The number of boys | The number of girls

ApxaHrensck | Arkhangelsk 1987-1989 700 708
ApxaHrensck | Arkhangelsk 2010 706 790
ApxaHrensckas obnacts | Arkhangelsk region 2010 419 401
AcTpaxaHb | Astrakhan 1964 1026 1094
Awixabap, TypkmeHckas CCP, pycckue | Ashgabat, Turkmen SSR, Russian 1967 1046 1056
Awixaban, TypkmeHcKas CCP, TypkMeHbl | Ashgabat, Turkmen SSR, Turkmens 1967 1132 1084
banxaw KaparaHamHckoi obnactu, pycckue | Balkhash, Karaganda region, Russian 1969-1970 1023 1092
Batymu, [pyauHckas CCP, rpyaunkm | Batumi, Georgian SSR, Georgian Berdyansk 1974 — 657
BepasaHck | Berdyansk 1967 1630 1563
ByiHakck, [larectaHckas AO, KyMblKu 1969 1788 1767
Buinaksk, Dagestan Autonomous Region, Kumyki

BunbHtoc 1 KayHac, Jutosckas CCP, nutoBup 1966 1239 1224
Vilnius and Kaunas, Lithuanian SSR, Lithuanians

Kupruackas CCP, BricokoropHsle kupruss | Kirghiz SSR, Highland Kirghiz 1968-1969 395 355
lopoaa TysuHckoi AO, pycckme | Cities of the Tuvan Autonomous Region, Russian 1968 602 661
lopozia TysuHckoi AO, TyBuHubl | Cities of the Tuvan Autonomous Region, Tuvans 1968 697 743
lopbkuin (certuac HuxHmin Hosropog) | Gorky (now Nizhny Novgorod) 1959 2020 91
lopbKuin (ceituac HuxHmia Hosropoa) | Gorky (now Nizhny Novgorod) 1980 1660 1628
[xe3kasran, Kasaxckas CCP, pycckme | Dzhezkazgan, Kazakh SSR, Russian 1970 964 1004
KasaHb, pycckue | Kazan, Russians 1964 173 1316
KasaHb, Tatapsl | Kazan, Tatars 1964 1224 1286
KeMepoBo | Kemerovo 1968 2633 3154
Kuwnnes, Monpasckas CCP, monpasae | Chisinau, Moldavian SSR, Moldovans 1969 1444 1406
Mutck, Benopycckas CCP | Minsk, Byelorussian SSR 1956 2002 2395
MuHck, Benopycckas CCP | Minsk, Byelorussian SSR 1982-1991 775 601
MockBsa | Moscow 2005-2009 1445 1394
MockBa | Moscow 2016 1917 2073
MockBsa | Moscow 1928 1850 1890
MockBa | Moscow 1934 4492 4768
Mockaa | Moscow 1956 2464 2343
MockBa | Moscow 1959 1850 1890
MockBsa | Moscow 1960-1969 912 848
MockBa | Moscow 1964 1785 1849
MockBga | Moscow 1968-1970 1971 1947
MockBa | Moscow 1969 1326 996
MockBa | Moscow 1978 121 125
Mockaa | Moscow 1982-1984 335 353
MockBa | Moscow 1982-1991 1150 1148
Mocksa | Moscow 1993 815 780

BOI: https://doi.org/10.17816/humeco636868
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OroH4aHwe Tabn. 2 | End of the Table 2

MecTo o6cnenoBaHus lon obcnenoBaHus YucneHHocTb YucneHHocTb
Place of examination Yegr . Manbtukos AeBOteR
of examination | The number of boys | The number of girls
MockBga | Moscow 1996-2000 499 370
MockBa | Moscow 2005-2006 313 326
HwxHuin Hosropog | Nizhniy Novgorod 2010-2012 2305 2687
Hosocubwpck | Novosibirsk 1970-1973 1164 1241
Opén | Orel 1959 1161 1294
noc. OnoHeu, kapens! | Olonets village, Karelia 1989 401 410
Pura, natbiuckas CCP, natbiwm | Riga, Latvian SSR, Latvians 1969 1053 1196
Poctos-Ha-[loHy | Rostov-on-Don 1969 1437 1473
PasaHb | Ryazan 1969 1331 1390
c. JlbixHbl, abxasbl | Lykhny village, Abkhazia 1981 317 345
CenbcKue paitoHsbl [JoHeuKon obnacty, YkpamHckas CCP 1971 1747 1667
Rural areas of Donetsk region, Ukrainian SSR
Cenbckue abxassl | Rural Abkhazians 1979 281 3N
Coun | Sochi 1968 1850 1923
Cyxymw, abxasbl | Sukhumi, the Abkhazians 2005 399 433
Cyxymu, abxasbl | Sukhumi, the Abkhazians 2012 409 410
Tannuu, 3ctoHckas CCP, actoHupl | Tallinn, Estonian SSR, Estonians 1969 2328 2304
TawwukeHT, Y3bekckas CCP, pycckme | Tashkent, Uzbek SSR, Russians 1969 1336 1339
TawwukeHT, Y3bekckas CCP, pycckue | Tashkent, Uzbek SSR, Russians 1976 1738 1913
TawwkeHT, Y3bekckas CCP, y3bexm | Tashkent, Uzbek SSR, Uzbeks 1969 1521 1648
TawwukeHT, Y3bekckas CCP, y36exu | Tashkent, Uzbek SSR, Uzbeks 1976 1951 2099
Townmew, MpyanHckas CCP, rpyavhikm | Thilisi, Georgian SSR, Georgians 1975 — 655
OpyH3e (buwkek), Kuprusckas CCP, kuprusbl 1973 2233 2275
Frunze (Bishkek), Kirghiz SSR, Kirghiz
OpyH3e (Buikex), Kuprusckas CCP, pycckue 1973 1367 1412
Frunze (Bishkek), Kirghiz SSR, Russians
Xapbko, YkpauHckas CCP | Kharkiv, Ukrainian SSR 1959 1879 2062
LleHTpansHble paitoHsl benopycckoi CCP | Central regions of the Byelorussian SSR 1980 599 615
3nmcra | Elista 2007-2011 343 360
Wroro | Total 78 693 82 458
161 151

OTKJIOHAIOLLMMCS 0T HopManbHoro ayccoBa). [1ns 06paboTku
pe3ynbTaToB UCMoNb3oBanu nakeT nporpamm STATISTICA 12
(StatSoft, Inc. (2014), version 12.

JTnyeckas JKCnepTusa

WccnenoBaHue COOTBETCTBOBAIO MPUHLMNEM XeSIbCUHK-
CKOWM JeKnapauuu BceMMpHOM MeaMUMHCKOM accoumaummn
«3TUYeCKMe NPUHUMMbI NPOBEAEHWA Hay4HbIX Meau-
LMHCKMX MCCNefoBaHUIA C y4acTMEM YesloBeKa» C nonpa.-
Kamu 2000 r. (ana nutepaTypHbIX AaHHbIX). Bce yydacTHUKK

DOl https://doi.org/10.17816/humeco636868

UCCel0BaHUIA, NPOBEAEHHBIX NpU HEMOCPeACTBEHHOM yya-
CTUM aBTOPOB, MOAMMCLIBaNKU (OpMY, YTBEPKAEHHYO f0-
KaslbHbIM 3TUYECKUM KOMUTETOM b1onormieckoro axynere-
Ta MI'Y um. M.B. JloMoHocoBa (nonoxutenbHoe 3akioyeHue
N2 55 ot 26.03.2015).

PE3Y/IbTATbI

Ha puc. 1-4 npencrtaBneHa puHamuka Bospacta [1CP
W BEJIMYMH XUPOBLIX CKNAAO0K NOL, JIONATKOW M Ha Tpuuence
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y [eBoYeK U ManbuukoB Mockebl 7-13 neT Ha UcTopuyecKom
uutepBane 1960-2000-e rr. [ns manbuMkoB oTMeuvaeTcs
Hebonbwoe yBenuyeHne Bo3pacTa CP (Hambonee no3g-
HWWA BO3pacT NuKa) Ha uHTepBane ot 1960-x Kk 1970-M rr.,
ansa Bblbopku Hadana 1970-x rr. Bo3pact CP cocTtaenset
14,7 rona v panee CHUXaETCA NOYTU HENPEPLIBHO K Bblbop-
Ke 2016 r. oo ypoBHA 12,3 roaa (HeOONbLLOMA «OTKAT» BESU-
unHoit okono 0,3 roaa oT TpeHAa 0TMeyaeTcs ANs BbIbOpKH
2009 r.). Mpu 3TOM CpefHAS TOMLUMHA KMPOBOW CKIALKM
noj, NonaTKoi Ans Kaxaoi U3 OLHOTOAO0BbLIX BO3PACTHbIX
rpynn 3amMeTHO yMeHbLuaetcst oT 1960-x k 1970-M rr. (BaBOE
Ans 12-neTHnx nogpoctkoB), bonee unm MeHee crabune

Puc. 1. BpeMeHHéﬂ AMHaMUKa BENMYMHBI KMPOBOW CKITAAKKU NoA nonar-
Kol B Bo3pacTe 7—13 neT (neBas ocb Y) M Bo3pacTa AOCTUMEHMA MUKa
ckopocTm pocta (PHV; npaBas ocb Y) y MockoBcKkux Manbumkos 1960-2010
IT. 06cnefoBaHus.

Fig. 1. Temporal changes of subscapular skinfold value at age 7-13 years
(left axis Y) and of age of peak height velocity (PHV; right axis Y) of Moscow
boys 1960-2010 years of observation.

Puc. 2. BpeMeHHas AVHaMMKa BENMUMHbI MPOBOV CKNajiK1 Nof, Nlonar-
Koii B Bo3pacte 7-13 net (neBas ocb Y) W Bo3pacTa LOCTUMEHWA MUKa
ckopoctun pocta (PHV; npaBast ocb Y) y MockoBckux AeBodek 1960-2010
rT. 0bcnefoBanms.

Fig. 2. Temporal changes of subscapular skinfold value at age 7-13 years
(left axis Y) and of age of peak height velocity (PHV; right axis Y) of Moscow
girls 1960-2010 years of observation.
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nokasarenb Ha uhTepeane 1970-1990-e rr., k 2000-M rr. ero
BEJINYMHA CTPEMUTESTBHO YBENIMUMBAETCA U BHOBb YMEHbLLUA-
eTcs ganee. TofLLUMHa XMPOBOI CKNaKV Ha TPULENCe Takke
cTabunbHa Ha uHTepsane 1970-1990-e rr. v pe3ko Bo3pac-
Taet K 2000-M rr.

Y peBouek cekynspHble konebanusa 1CP Ha uHTepBane
1960-2010-e rr. yknapgbiBaloTca B bonee yskuii Kopuaop
11,1-11,8 ropa, mocTuras MakcMMyMa (CaMblid MO3LHMIA
cpok MCP) B 1970-x rr., yMeHbluasicb K 1990-M rr. u pa-
nee K 2016 r., LeMOHCTPUpYS, MO aHaNOrM C MasnbyYuKamy,
T0T e «oTkaT» B 2009 r. Xuposas cknagka nog nonar-
KOW 3aMeTHO yMeHbluaeTcs Ha uHTepeane 1960-1970-e rr.

Puc. 3. BpeMeHHas MHaMIUKa BENMUMHbI XUPOBOIA CKIAZKM Ha TpuLience
B Bo3pacte 7-13 net (neBas ocb Y) M Bo3pacTa LOCTUMEHMS NUKA CKOPO-
cv pocta (PHV; npaBas ocb Y) y MockoBckux ManbumkoB 1960-2010 rr.
obcnenoBaHus.

Fig. 3. Temporal changes of triceps skinfold value at age 7-13 years (left
axis Y) and of age of peak height velocity (PHV; right axis Y) of Moscow
boys 1960-2010 years of observation.

Puc. 4. BpeMeHHas MHaMIUKa BENMUHbI XKUPOBOIA CKIaZKM Ha TpuLience
B Bo3pacte 7—13 net (neBas ocb Y) M Bo3pacTa AOCTUKEHUS NUKa CKO-
poctu pocta (PHV; npaBas ocb Y) y MockoBckux fesodek 1960-2010 rr.
obcnepoBaHus.

Fig. 4. Temporal changes of triceps skinfold value at age 7-13 years (left
axis Y) and of age of Peak Height Velocity (PHV; right axis Y) of Moscow
girls 1960-2010 years of observation
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CMHXPOHHO C ManbyuKaMmu, panee Konebnetcs Ha ypoBHe
6—8 MM, HeckonbKo yBenmumBasch K 1980-M rr., yMeHblua-
Acb K 1990-M rr. oo yposHsa 1970-x IT. 1 BHOBb YBENU4MBAsACH
B 2005-2016 rr. BennunHa XMpoBOW CKNaaKK Ha Tpuuence
bonee nnm MeHee cTabunbHa Bo BPEMEHW, HO 3Ta TEHAEH-
LiMS HapYLLIAeTCA 3HaUMTENbHBIM €€ YBENUYEHWEM B BbIOOPKE
2005-2006 .

Ha puc. 5 npeacraBneHbl crnaxeHHble KpuBble CeKy-
nApHON AuHammuky Bo3pacta [CP y MOCKOBCKMX LeBoYeK
M Manb4mMKoB C mpueneyeHueM Bbibopok 1920-1930-x rr.
obcnenoBaHus, LIS KOTOPBIX, K COXaEHUI0, OTCYTCTBYIOT U3-
MepeHHbIE MOKa3aTenu XUPOOTNOXKeHUS. Ha aTux pucyHKax
YETKO BMAEH CEKYNAPHbINA TpeHA yMeHbLueHus Bo3pacTa [1CP
Ha uctopuyeckom uHtepane 1920-1950-e rr. 3peck cnenyet
OTMETMTb, UTO BbIAB/IEHHbIE aBTOpPAMM TEHAEHLMM KacaloTcs
HenocpeLCcTBEHHO U3Y4YEHHOr0 KOHTUHIEHTa MOCKOBCKMUX Ae-
Ten. Hacenenne MockBbl N0 CBOEW YMCIEHHOCTM BO MHOTOM
COMOCTaBMMO C MONyNiALmMel HeboNbLLOro eBPONECKOro ro-
CYAapcTBa, NO3TOMY He MCKITKYEHO, YTO AN COMATUYECKOro
cTartyca [ieTei, NPOXKMBAIOLLMX B PasHble MOMEHTbI BPEMEHH
B pa3HbIX 4acTAX 3TOro Meranosmca, MOXEeT CyLLecTBOBaTb
onpenenéHHas cneunduKa, CBS3aHHas € COLManbHBIM CTaTy-
COM BbIOOPKY, 3KONOMMYECKMM CTaTyCcOM MECTa NpOoXMBaHMS
W opyruMmn aKTopamu.

B 1abn. 3 npeacrtasneHbl paHrosble Koppensuuu Cnnp-
MeHa, onucbiBatoLme cBa3b Bo3pacTa [1CP ¢ TonWmMHON u-
POBO/ CKaAKMU NOJ, NONaTKOM B pasHbIX FOAMYHBIX rpyn-
nax ManbyukoB. Ewlé pa3 obpaluaeM BHUMaHue yntaTenen,
uto Koppensauus CnupMeHa BbibpaHa C Y4YETOM XOpOLUO
M3BECTHOW aCMMMETPUYHOCTM pacnpefeNieHns MoKasa-
TeNlen XMPOOTNOXEHUA U TEHAEHUUM K [BYBEPLUMHHOCTU
Mexrpynnosoro pacnpegenenusa [1CP, nokasaHHoin aBTo-
paMu paHee [24]. BbisiBNeH ABHbIM NONOBOA AUMOPQU3M:
ANs MaJIbYMKOB YMCNO0 HECNYYaliHbIX KOpPPensumii ABYX Mo-
KasaTeneil 3auMKcMpoBaHo Anisa paaa Bo3pactoB — 8, 9,
10, 12, 13, 14, 15, 17 neT, 4to CBMAETENLCTBYET O 3aMeT-
HOM CBA3M TEMMOB POCTa W NMOKa3aTeNen HMPOOTIOKEHMS.
3HaK Koppensauuii oTpuLlaTenbHbIA: YEM MeHblUe BO3pacT
MNCP (yeM paHbLue umeet Mecto 1CP), TeM bosblue ToNWMHA
YKMpOBOM CKNAAKM Noj, nonatkoi. [lna aeBoyeK e AMHCTBEH-
Has HecnyyaiiHas Koppensuums BbisiBieHa Ans Bospacta 17
IeT, YKa3blBaloWas Ha OTCYTCTBME CBA3W TeMMOB pocTa
W KupooTnoxeHus. PaBHbIM 0bpasoM He 3admKcupoBaHo
3HaumMbIx Koppenaumi MCP 1 ToNWMHbI XX1pOBOW CKNaAKM
Ha Tpuuence ANs LEBOYEK.

B T1abn. 4 npencraBneHa Koppensuusa Bo3spacta [1CP
¢ MMT B Bo3pacte 7 u 8 net. UMT asnsetca Ha ceron-
HSl CTAHLAPTHBIM MHAWKATOPOM YPOBHS XMPOOT/I0XEHUS
W, cnefoBaTeNbHO, B Cllydae 0BHApYXeHWA 3HaUMMBIX Kop-
pensumin Bospacta [1CP ¢ UMT B 7-8 neT MoxHO cuuTaTth
NOATBEPXKAEHHON Ha POCCUMACKWUX MaTepuanax 3asBJieH-
HYl0 BO BBEJEHMM TMNOTE3y O TOM, YTO XKUPOOTIOMKEHUE
B BO3pacTe NepBOro LeTCTBa ABNAETCA TPUITEPOM ANS Ha-
CcTynneHus nybepTaTHoro yckopenus pocta. [lns Bceii co-
BOKYMHOCTU MNpPUBNEYEHHBIX BbIOOPOK Manbuukoe (n=36
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Exologiya cheloveka (Human Ecology)

Puc. 5. CrnaxeHHble KpuBble CEKyNAPHOM AMHAMUKW BO3pacTa AOCTU-
JKEHMSA NUKa CKOPOCTM POCTa Y MOCKOBCKUX MarbuuKoB (a) 1 AeBouek (b)
1920-2010 rr. obcnepoBaHus.

Fig. 5. Smoothed curves of age of peak height velocity secular changes of
Moscow boys (a) and girls (b) 1920-2010 years of observation.

ana 7-neTHux aeteit u n=48 pna 8-neTHux) Koppensuuu
poctoBepHbl (p=0,00-0,02) 1 [ocTaTOYHO BbIpaMKeHbI, A0-
cturas yposHs 0,4. TakuM obpa3oM, KoapdUUMeHT aeTep-
MUHALMUU, B YaCTHOCTM A1 8-NETOK, UMEET 3HAUMTESbHYH
BenmuuHy npumepHo 0,18, To ectb BKnag ypoeHs MMT
B 8 net B Bo3pact [1CP y ManbunKoB obecneumBaeT oKomo
1/5 ponu namenumsocTv nokasatens MNCP. 3Haku Koppens-
UM TaKKe OTpULaTeNbHbIe, YTO OnpefenseT 3aKoHoMep-
HOCTb 60nee BbICOKMX CpeaHMX 3HaveHun UMT y nHausuaos
c 6onee paHHuM Hactynnenuem ICP.

B oTnmume oT ManbumKoB, Y LEBOYEK 3HAUMMbIX KOpPesa-
umia TICP n UMT B 7-8 neT He BbIABNEHO, XOTA YUCIIEHHOCTU

Tabnuua 3. PaHroBble Koppensuun (no CnvpMeHy) TOMLLUMHBI XUPOBOI
CKIIaZiKW NOA NIONATKOM C NOKa3aTesieM M Ka CKOPOCTM POCTa Y MarbyMKoB

Table 3. Spearman Rank correlations of the skinfold thickness on the back
with the peak height velocity in boys

Tooyere | Tl
7 10 (472) -0,32 -0,96262 0,36
8 13(923) -073 -3,58236 0,00
9 14 (984) -0,65 -2,94346 0,01*
10 16 (1012) -0,67 -3,33778 0,00
" 16 (1063) -0,31 -1,21665 024
12 16 (1017) -0,63 -3,00810 0,01*
13 16 (1072) -0,62 -2,96404 0,01*
14 16 (860) -0,70 -3,65851 0,00
15 16 (1134) -0,54 -2,42740 0,03
16 16 (1012) -0,45 -1,89243 0,08
17 16 (841) -0,54 -2,37188 0,03

* Pasnnums HOCAT AOCTOBEPHbIN XapaKTep.
* The differences are significant.
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Tabnuua 4. PaHrosble Koppensuum (no CnupMeHy) MHAEKca Macchl Tefia ¢
noKasaTesieM NKa CKopocTH pocTa

Table 4. Spearman Rank correlations of body mass index with the peak
height velocity

overs | N LR 2|
Manbunku | Boys
7 36 -038  -239113 0,02
8 48 042  -3,14160 0,00
[leBouku | Girls
7 39 -0,02 -0,122629 0,90
8 54 0,13 0,948438 035

* Paznnums HoCAT [LOCTOBEPHBIN XapaKTep.
* The differences are significant.

BbIDOPOK M B 3TOM C/ly4ae 3HaumTenbHble (=39 onis 7-neTHux
AEBOYEK U n=54 ang 8-neTHnXx).

ObCYXEHUE

PocToBoii npouecc y ManbyMKoB, BUAMMO, Bonee YETKO
U KECTKO OMnpenenseTcs reHeTMYeckuM hakTopoM, SBNSeTCS
bonee B3aMMOCBSA3aHHBIM KOMMIEKCOM MPOLECCOB, 0 YEM
CBUAETENbCTBYIOT W Boslee BbipaXKeHHas CEKynsipHas auHa-
MuKa TCP, n HaxomsLanca ¢ Hel B CTpOroi NpoTuBodase
IOVHaMWKa W3MEHEHUS BEJTMYMHBI HUPOOTIIOXKEHMS, U CTa-
TUCTUYECKU 3HAUMMbIE KOPPENALMW MeXay TeMnamu pocta
(MICP) 1 ypoBHEM XMPOOTINOXEHMSA Ha uHTepBane 7-8—17 ner,
u poctoBepHble Koppensauum [1CP u UMT B 7-8 neT. PasHble
Mo Moy cTpaTerum pocta Obin paHee NoslyyeHbl aBTOPaMu
npu aHanuse Koppensuuu Bospacta [CP co 3HaueHuaMu
A/MHBI Tena B KaXAO0W 0XBaTbiBAIOLWEN FOAWYHBIA NEpUos,
rpynne XpOHONOrMYECKOro BO3pacTa Ha uHTepBaane ot 6 o 17
NeT, OTAENbHO N1 LeBoYeK U ManbuukoB [22]. MokasaHa
Bosbluas yacToTa KOppenauuii ans MabyvMKoB CPaBHUTENb-
HO ¢ aeBoykamu — 11 Koppensiumi B Bospacte 6—7-17 net
Y Masb4MKOB 1 TONIbKO 0AHa Koppensauus B 11 neTy AeBoYeK.
3TU KOppenauMM UMeloT OTPULLATENbHBIA 3HaK, Ornpepenss
3aKOHOMEepHOCTL: YeM bonbLue AnnHa Tena, TeM paHbLue MCP.

YpoBeHb KoppensAumin y ManbunkoB GaKTUYeCKK ANs BCeX
BO3pacToB npubnuxkaetcsa K Bemmumte r=0,5; Takum obpa-
30M, KO3QOUUMEHT aeTepMuHaumMmM (r2), uin BKNag, A/MHbI
Tena B Bo3pact [1CP, umeet BenmuunHy okono 0,25. OgHo-
BPEMEHHO 4acToTa KOpPenAuuid C MHTEHCUBHOCTLIO (YpoB-
HeM npupocTa B caHTuMeTpax) [CP oauHakoBa An1s AeBoYeK
M ManbyuKoB (N0 6 LOCTOBEPHbIX KOPPENALMI) U UX 3HaK,
B 0T/mume ot Bo3pacTa [1CP, nonoxwrenbHbIn: YyeM bonbLue
A/VMHa Tena, TeM Bbiwe uHTeHcuBHOCTb MCP. CaMblii Bbico-
KU1 YPOBEHb KOPPENALMA JIMHBI Tefla C MHTEHCUBHOCTHIO
MNCP otMeuaetcsa B 7 neT, besanstepHatuBHo K nony (r=0,45
y nieBoyeK U r=0,48 y Manbu1KoB), CPaBHUTENBHO C YPOBHAMM
nopsaka 0,3 Ans npyrux Bo3pacToB, YTO NO3BOSISET, BUAUMO,

T.31 N2 9, 2024

BOI: https://doi.org/10.17816/humeco636868

JKoNorna HenoBeka

OCTOPOXHO FOBOPUTb O HEC/yYailHOM BKNaZe AJIMHbI Tena
B Bo3pacTe 7 neT (NMpuMepHO B BO3pacTe MoAypoCTOBOro
CKauKa) B uHTeHcuBHOCTb [CP. MHbIMK cnoBamu, AnivHa Tena
B [laHHOI TouKe 6e3abTepHATMBHO K NOJTy ABNSETCS TpUrTe-
poM nHTeHcmBHocTH T1CP.

InddepeHumnaums no nony pocToBbIX CTpaTeruii NoKasa-
Ha TaKe Npu aHanu3e (HaKTOPHO CTPYKTYPbI MOKa3aTenew
pocToBoro cnypta (xpoHonoruyeckoro Bo3pacta [1CP u ero
MHTEHCMBHOCTW/abCOMIOTHOM BEIMUMHDI Y fieTel 0boero nona)
[24]. NepBoin dakTop onucbiBaeT npuMepHo 35% obLuen us-
MEHUYMBOCTW MOKa3aTeneid, JOCTOBEPHbIE HArpy3KN YPOBHS
+0,8 npuxoAATcs Ha BO3pacT MMKa POCTOBOW aKTUBHOCTU
Y Manb4uKOB M BEJIMYMHY MUKA POCTOBOM aKTUBHOCTU Y HUX
e, NPUYEM, YeM bonibLLe BO3PACT NMKKA, TEM MeHbLLE ero ab-
CONTHaA BenndmMHa. Bropoit dakTop onuckiaet okono 30%
06LLed M3MEHUMBOCTM MOKa3aTeslen U UMEET BbICOKYH [0-
CTOBEPHYH Harpy3Ky ypoBHa 0,8 Ha BO3pacT MaKCMMasnbHOro
MWKa y JeBOYEK; Harpy3Ka Ha YpoBeHb NMWUKa POCTOBOM aKTUB-
HOCTU Y HUX JKe BENMKa 1 0TpULaTENbHa, XOTA U He JOCTUraeT
[0CTOBEPHOr0 YPOBHS, TO €CTb MepBbI GaKTop OnMcbIBaeT
POCTOBYH aKTMBHOCTb MaJlb4YUKOB, BTOpOIA (haKTop — [eBo-
UeK, YTO MAMIOCTPUPYET TE3UC O pasHbiX No nony buocouu-
anbHbIX CTPATernsX W pasHoii No NoJTy SKOUYBCTBUTENBHOCTH
1 GEHOTUNUYECKON NNACTUYHOCTH [25].

InbdepeHumpoBaHHbIe No Nofay cTpaTeruu pocta ui-
nCTpupytoT Takke u Koppensaummn MCP n UMT, a uMeHHo
BosbLuyto cornacoBaHHOCTb W, BUAMMO, BOMbLLYI0 reHeTUYe-
CKYK KOHTPOJIMpYEMOCTb POCTOBBIX MPOLIECCOB Y Maslb4YMKOB
CPaBHUTENBHO C [EBOYKaMU. 3[eCb HeMb3sl He YMOMSHYTD,
4To PyHKUMA MMT KaK MHAMKATOPA UPOOT/IOXKEHNS ABNSETCA
B 3HauMTE/bHOM Mepe YA00HOW KOHBEHLMEN; Ha caMoM fene
Ha BOCXO[AILLEM OTPe3Ke OHTOreHesa Koppensiumn UMT npu-
MEpPHO OAMHAKOBbI CO BCEMU TPEMSA KOMMOHEHTaMU COMbI —
JVMPOBLIM, KOCTHBIM M MYCKY/bHBIM [26]. To3atomy 06 UMT
B /-8 neT KaK Tpurrepe Bo3pacTa nybepTaTHOro yCKopeHus
poCTa MOXHO FOBOPUTH TOJIbKO C OCTOPOXHOCTBIO M OroBOp-
Kamu.

3aMeTuM, uYT0 B HacTosiied paboTe paccMatpuBaeTcs
UCKJIOYUTENIBHO MEXTPYNNOBON YPOBEHb M3MEHYMBOCTM.
Ha maTepuanax BHYTpUrpynnoBoro aHanusa (aesouyku Mo-
CKBbI) rMMoTe3a KpUTMYECKOr0 Beca NOATBEPIKAEHA YacTUY-
HO: B MybepTaTHbIA NepUOL MOCTOSHHbI U3MEHEHWS TOMbKO
OTHOCUTENIbHBIX MOKa3aTeNled B rpynnax pasHblX CPOKOB
(TemnoB) co3peBaHus, TOr4a Kak abCconoTHble 3HAYeHUs
napaMeTpoB YBENUYMBAIOTCA OT FPYNMbl PaHOCO3PEBAILLMX
[EBOYEK K rpynne No3LHOCO3peBatLLMX, NPOLIECC NOSIOBOrO
CO3pEBaHUs 3aHUMAET Yy NepBbiX BABOE MEHbLUIMIA Nepuog,
yeM y BTOpbIX. CONOCTaBNEHME COMATMYECKUX XapaKTEPUCTUK
B MOMEHT Hayarna nybeprtaTa B rpynnax LeBOYEK C Hamnum-
€M MPU3HaKOB M0SIOBOr0 CO3peBaHMs M Be3 HWUX Mokasano,
4TO pasHuLa B Macce TeJsla MeX[y HUMMW Mana 1 He[JoCTOBep-
Ha, KaK W pasHuua B 0bLLeM KonnyecTse xupa. YTo Kacaet-
€S KOMIMOHEHTOB COCTaBa TeNa, TO BEJIMYMHA 06e3KUPEHHOI
Macchl Tefa AeMOHCTPUPYET 3HAUYUTESNbHYI0 U [,OCTOBEPHYIO
pa3HuLLy, YTO NO3BOJIAET CYUTATb €€ BELYLLMM KOMMOHEHTOM
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B MpoLiecce pasBUTMSA BTOPUYHBIX NOOBbLIX NPU3HAKOB (TeM-
noB pa3sutuAa) [27]. ViTorm BHYTpUrpynnoBoro aHanusa, Ta-
KM 06pa3oM, XOpOLLO COOTBETCTBYIOT MTOraM HacTosLLel
paboThbl.

3AKJIOYEHUE

Haubonee 3HauMMble UTOM uccne0BaHNUS — BbISBNEHWE
BNMAHWA CTeNeHW ypbaHu3aLmMm Ha CoMaTUYecKoe pasBuUTMe
FOPOACKMX JeTen W BbiSIBIEHWE Ha BOCXOASLLEM OTPe3Ke OH-
ToreHe3a guddepeHUMpPOBaHHLIX MO NOJTy CTpaTeruit pocTa,
3aMKCMPOBaHHBIX N0 pe3yNibTaTaM MeXrpynnoBoro aHansa
(MaTepuansl MockBbl, Poccun 1 conpefienbHbIX CTpaH).

Y ManbumKoB TeMnbl pocTa (Bo3pact [1CP) accounmpoBabl
€ abConoTHBIMU 3HAYEHMAMM NOKA3aTeNeN XHUPOOTIOKEHUS:
BpeMeHHON/cekynsapHon auHammke MCP gocTaToyHo YETKO
COOTBETCTBYET CEKYNApHas [AMHaMUKa UPOOTIOXEHHS,
MapKepoM KOTOpOro SIBASETCSA BEIMUMHA HUPOBbIX CKNNAAO0K
nog, NIoNaTKon M Ha Tpuuence. [Ing ManbyuMKoB MoKasaHa
CKOppenMpoBaHHOCTL Bo3pacTa [1CP 1 abcontoTHLIX 3Ha4eHNH
TOJILLMHBI KMPOBOW CKINAfIKW Ha CMUHE B PasHbIX 04HOr0ANY-
HbIX MOArpynnax Ha uHTepBane 7-17 neT, a TakKe Koppe-
NMpoBaHHOCTb ypoBHen UMT B 7 1 8 net ¢ Bospactom [1CP.

C y4&ToM BbISIBNIEHHOI paHee aBTOpaMW CKOPPENMpOBaH-
HocTu Bo3pacTa CP ¢ abcomoTHBIMK 3HAYEHUAMU [JIUHBI
Tena B OAHOTOAO0BBIX FPYNNax MOXHO C OCTOPOKHOCTBIO M0-
BOPUTb 0 3HAYMUTESIbHOM COrNAcOBaHHOCTH/CBA3AHHOCTU Me-
XaHWU3MOB OHTOreHe3a MaJlbyMKoB. Y [eBOYEK Mapannenuam
CeKynspHon auHammky Bo3pacra [CP u guHaMuKm n3MeHeHus
TOJLLMHBI XMPOBBIX CKNALOK BbIPAXKEH MEHEe YETKO; PaBHbIM
06pa3oM B paboTe He BbISIBNIEHO aCCOLMMPOBAHHOCTH BO3pacTa
MNCP ¢ abcomoTHBEIMKU 3HAUEHUAMU BENIMUMHBI XMPOBbIX CKNA-
LOK Ha uHTepBane 7-17 neT u BenmunHoit UMT B 7 1 8 ner.
MonyyeHHble AN1S AeBOYEK 3aKOHOMEPHOCTU COOTBETCTBYIOT
pe3ynbTataM BHYTPUrPYNMOBOrO aHanu3a, COrfacHo KOTOpbIM
BeLlyLUMM KOMIMOHEHTOM COCTaBa Tefla B MpoLEeCcce pasBUTUS
BTOPUYHBIX MOJOBbIX NMPU3HAKOB (TEMMOB pa3BUTLA) B rpynne
ABNAeTCH, BUAMMO, 006e3KMpeHHan Macca Tena.

AONOHUTESIbHAA UHOOPMALIUA

Bknap aBtopoe. T.K. ®efoT0Ba — KOHUENUMA U [W3aiH McCneoBa-
HWs, cbop Matepuana v 0bpaboTka AaHHbIX, HanMcaHWe TeKCTa CTaTbif;
AK. lopbayeBa — cbop MaTepuana v 0bpaboTka AaHHbIX, HanWcaHue
Tekcta cTatbu; EF0. MepmsikoBa — cbop Matepuana 1 0bpaboTka AaHHbIX,
HanmcaH1e 1 peflaKT1pOBaHWe TEKCTa CTaTbi. Bce aBTOpLI MOATBEPKAAIOT
COOTBETCTBME CBOEr0 aBTOPCTBA MeXAyHapoaHbIM Kputepuam ICMJE (sce
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aBTOpbI BHEC/IM CYLLIECTBEHHbIN BKNaf, B paspaboTKy KOHLLeNLMW, NpoBefie-
HWe V1CCneaoBaHUA W MOATOTOBKY CTaTbW, MPOYAN M 0A00pUAM BUHANbHYI0
Bepcuio nepes NybnmnKkaLmen).

JITnyeckas akcneprusa. [lposefeHvie uccrenoBaHWs 0fobpeHo No-
KanbHbIM 3TWYECKUM KOMUTETOM buonornyeckoro dakynbteta MIY
1M. M.B. JTomoHocoBa (nonoxutensHoe 3akntoderme N 55 ot 2 6.03.2015).
WUcTouHukn c¢uHaHcMpoBaHua. HayuyHoe wvccnepoBaHve MpoBeAeHo
npu noapepxke Temsl HAP MY nM. M.B. JlomoHocoBa «AHTponosorus
eBPa3UMCKMX nonynaumin (buonornyeckne acnekTsl)», Homep LINTWC:
AAAA-A19-119013090163-2.

PackpbiThe MHTepecoB. ABTOPLI 3aA1BNAIOT 06 OTCYTCTBIW OTHOLLIEHWIA, fie-
ATENbHOCTV W MHTEPECOB 3a MOCNeHWE TPW Fofa, CBA3aHHbIX C TPETbMMM
MuaMm1 (KOMMEPHECKUMM W1 HEKOMMEPHYECKVMM), MHTEPECH! KOTOPbIX MOTyT
BbITb 3aTPOHYTHI COflEPIKAHMEM CTaTbU.

OpuruHanbHocTb. [1py CO3AaHUM HacToALLEN paboTbl aBTOPbI He UCMoTb-
30Banv paHee onybiMKoBaHHbIe CBeAEHMs (TEKCT, AMIOCTPaLWMY, AaHHbIE).
HocTyn K AaHHbIM. PefjaKLMOHHas NOMTUKA B OTHOLLEHWW COBMECTHOMO
MCMOMb30BaHMA iaHHbIX K HACcTosALLE paboTe He MpUMeHWUMa, HoBble AaH-
Hble He CobMpanu 1 He Co3AaBanu.

leHepaTMBHbIW UCKYCCTBEHHbIW MHTENNEKT. [Tpy Co3A4aHUM HacTosALLeN
CTaTby TEXHOMOMM FeHePaTUBHOIO UCKYCCTBEHHOTO MHTESINEKTa He MCTofb-
30Banu.

PaccMoTpeHue u peuensupoBanme. HactosLas paborta nofaHa B xyp-
Han B MHWLMATMBHOM MOPAAKE W PaccMOTPeHa no 0bbI4HOM MpoLemype.
B peLieH3vpoBaHUy y4acTBOBaM [Ba BHELLHMX PELIEH3eHTa, YneH pefiaK-
LIMOHHOW KONMErn W HayYHbIA pefakTop U3AaHus.
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Application of logistic regression in epidemiology:
primary data, stratification and moving average
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ABSTRACT

BACKGROUND: Logistic regression is the most commonly used method for establishing statistical relationships between
quantitative predictors X and a dichotomous response Y (Y=0 or Y=1). Therefore, it is relevant to develop new approaches to the
analysis of relationships between X and Y of this type.

AIM: To demonstrate the specific characteristics of the application of stratification, moving average and cumulative probability
function methods in the construction and analysis of logistic regression models in the context of health risk assessment.
MATERIALS AND METHODS: The analysis of logistic regression models employs a range of statistical methods, including the
stratification, moving average, cumulative probability function, goodness-of-fit tests, and proportion comparison tests.
RESULTS: It is shown that the standard stratification methods are not sufficient for exploring the nature of the relationships
between dichotomous Y and quantitative X. Additional methods, including moving average and cumulative likelihood function,
facilitate the identification of features characterizing these relationships. The utility of graphical representations of logistic
regression results in elucidating the statistical relationships between variables X and Y is demonstrated. The efficacy of
the stratification, moving average and cumulative probability function methods is illustrated by examples from the field of
epidemiology.

CONCLUSION: The combination of moving average and cumulative probability function methods with stratification enables the
reliable identification of the nature of the relationship between dichotomous Y and quantitative X, as well as the potential for
deviations from the conditions of applicability of logistic regression models.

Keywords: logistic models; model adequacy; statistical significance; stratification; moving average; cumulative probability
function; cardiovascular diseases; thyroid diseases.
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llpuMeHeHMe normcTU4eCKou perpeccuu
B 3INUAEMMOJIOTMU: NEepBUYHbIE faHHbIe,
cTpaTMdUKauma U CKONb3slLee cpeaHee

A.H. Bapaxcun', 10.B. LLlanaymosa?, T.A. Macnaxosa'

! MHCTUTYT NpoMBILLNEHHON 3KO0rMN YpanbCcKoro oTaeneHns Poccuiickoit akafieMun Hayk, Exatepunbypr, Poccus;
2 YHCTUTYT 3KONOTMM PacTEHUA M MBOTHBIX YpanbCcKoro oTaeneHns Poccuiickoil akafemun Hayk, Exatepunbypr, Poccusa

AHHOTALMA

06ocHoBaHUe. MeTofbl TOMCTUYECKOI perpeccuy ABNSAIOTCA Haubonee UCMONb3yeMbIMU A1S YCTAHOBJIEHWUA CTAaTUCTUYECKUX
CBA3eM MeXAy KONMYEeCTBEHHbIMU NpeanKTopamMu X U AUXoToMUYecKuM oTKMKoM Y (Y=0 unam Y=1). UIMeHHo nosToMy pas-
paboTKa HOBbIX MOAXOL0B K aHaNN3y CBA3eN MeXay X M Y TaKoro Tuna sIBNSETCA aKTyasbHOM.

Llenb. lMoka3aTb ocobeHHOCTW NpUMeHEHUs MeTofoB CTPaTUdUKaLMKM, CKONb3ALLEro CPedHero U GyHKUMM KyMynsTUBHOM
BEPOSATHOCTW NpX NMOCTPOEHUM W aHann3e MoZefen JIOMCTUYECKO perpeccum B 3afiadax OLEHKW pUCKa 3L,0pOBbI0.
Marepuanbl u MeToAbl. [1ng aHanu3a Mofeneit NOrUCcTUHECKON Perpeccun MCNosb3yoTCA METOLbI CTPAaTUGUKALIMK, CKOMb3SA-
LLero cpeAHero, QyHKLUMM KyMYNATUBHONM BEPOSTHOCTY, @ TaKXKE KPUTEpPUM COrlacus U MeTOLbl CPaBHEHNS [ONEN.
Pesynbtartbl. [10Ka3aHo, YTO CTaHAAPTHbIE METOAbI CTPATUGMKALMM HEAOCTaTOUHbI 1S OLEHKU XapaKTepa CBS3el Mexny
LMXOTOMMYECKUM Y W KonuuecTBeHHbIM X. [lononHuTeNbHbIE METOABI (CKONb3siLLee cpeaHee U GyHKUMA KyMYNsTUBHOMN Be-
POSATHOCTW) MO3BONSIOT BbIABUTL OCODEHHOCTM 3TWX CBA3eil. [MoKa3aHa posib rpadMuyecKoro NpeAcTaBneHus pesynbTaTos
JIOTUCTUYECKOW perpeccun s NOHUMaHWs CTaTUCTMYECKUX CBA3el Mexay nepeMeHHbiMW X u Y. Pesynbtatel npuMeHeHus
MeTOL0B CTpaTM(GMKALMK, CKONb3ALLEr0 CPeAHEro M QYHKUMU KyMYNSTUBHOW BEPOSTHOCTW WMIOCTPUPYIOTCA NpUMepamm
13 obnacTv anuaemMuonorum.

3aknioueHue. MeToabl CKONb3ALLErO CpeaHero U GYHKUMW KyMYNSTUBHON BEPOATHOCTU B COYETaHUM CO CTpaTMdMKaLMen
N03BONIAIOT HAJEKHO UAEHTUMLIMPOBATL XapaKTeP CBA3N MEXAY AMXOTOMUYECKMM Y M KONIMYECTBEHHBIM X U BbISIBUTH BO3-
MOXXHble OTKJIOHEHMS OT YCNIOBUW MPUMEHUMOCTU MOZENEN NOTUCTUYECKON Perpeccuy.

KnioueBble cnoBa: Mojenu NOrUCTUYECKON perpeccun; apeKBaTHOCTb MofAesn; CTaTUCTUYeCKaa 3Ha4YUMMOCTb;
CTpaTMd)VIKaUMFI; CKOJb34lLlee cpefHee; dJYHKLlMﬂ KYMyﬂﬂTMBHOVI BEPOATHOCTK; CepAeYHO-COCYyAUCTbIe 3aboneBaHus;
3aboneBaHMs LUTOBUAHOM Hene3bl.
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BACKGROUND

Ayvazyan et al. [1, 2] proposed two applications of logistic
regression models (LogR) in epidemiology: as a method for
evaluating relationships (e.g., determining model coefficients,
calculating odds ratios, and determining confidence intervals)
and classifying data (e.g., constructing a classification ma-
trix, calculating sensitivity and specificity, and performing a
receiver operating characteristic [ROC] analysis). This paper
only discusses LogR as a method for evaluating relation-
ships. Using LogR for this task requires an assessment of
model adequacy for the primary data, as well as a mandatory
assessment of statistical significance.

Terminology

Primary data are epidemiological data collected for each
study participant (i.e., each worker or patient). Primary data
may include information such as the health status of each
worker or patient (0, healthy; 1, ill), age, body mass index
(BMI), and hemoglobin. Stratification is the division of prima-
ry data into intervals (strata). For example, age can be divid-
ed into the following strata: 20-24 years, 25-29 years, etc.
In these age-based strata, the average values of all primary
parameters of interest can be calculated. These characteris-
tics include health status, mean BMI, and mean hemoglobin
level. The moving average uses the same stratification, but
with overlapping strata. For example, the age of 20-24 years
for stratum 1, 21-25 years for stratum 2, and 22-26 years
for stratum 3.

LogR models (and other statistical models) require two
types of testing. The first type verifies the model's adequacy
for the primary data. The second type verifies the statistical
significance of the model if it has been deemed adequate.

Model adequacy

Afifi and Eizen [3] provided the clearest definition for ad-
equacy criterion for statistical models: “By adequacy of the
simple linear model, we mean that no other model signifi-
cantly improves the prediction of ¥.” This definition describes
linear regression models that relate quantitative variables
(predictor X and response Y). However, this criterion of model
adequacy applies to any statistical model. The authors pro-
pose such a strict definition of model adequacy [3] that is
impossible to achieve fully because of the large number of
various models that can be constructed using specific prima-
ry data. Furthermore, criteria for improving Y predictions are
often undefined [1].

From a practical standpoint, the proposal by Ayvazyan
et al. seems more realistic (again: their approach involves
linear regression, but all proposals are applicable to LogR).
According to Ayvazyan et al. [1], the adequacy criteria cannot
answer whether the hypothetical relationships being tested
are the best or the most correct ones. They confirm or reject
the consistency of the regression function type being tested
based on the available primary data. In our paper, we further
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consider the adequacy of LogR models based on their consis-
tency with the primary data. However, it is important to note
that the strict model adequacy criterion proposed by Afifi and
Eisen [3] can be used to understand the term adequacy of a
statistical model.

Statistical significance of models

The statistical significance of a LogR model confirms that
the relationship between X and Y is non-random at a level of
significance a [1, 3, 4]. Adequacy and statistical significance
of a model are two different concepts related to different
aspects of constructing and analyzing statistical models.

Logistic regression
LogR is one of the most common nonlinear regres-
sion models. It is used to describe statistical relationships
between a dichotomous response variable Y (Y takes two
values: ¥=0 or Y=1) and quantitative or rank predictor vari-
ables X. This type of data is commonly evaluated in epide-
miological studies, where a dichotomous variable Y may
indicate whether a patient has a disease or nor, whereas
variable X may indicate whether a patient has a risk factor for
a disease or not. It is generally accepted that Y=1 indicates
the presence of a disease in a particular patient, whereas Y=0
indicates its absence.
In the LogR model, the statistical relationship between Y
and a single predictor X is assumed to be as follows [5-7]:
exp(by*b,x)

W(Y=1|X=x)=

= ' |
T+exp(by+b,X) M

where: W(Y=1|X=x), probability of detecting Y=1 in the primary
data given X=x.
Ratio (7) provides the following:

W
ln(m)=b0+blx. @)

When condition (1) is met, there is a linear relationship
between predictor X and complex In(W/(1-W)), known as
logit (W) [5-8].

Ratio (2) indicates the applicability of the LogR model.
LogR typically has no specific limitations regarding the type of
predictor X (quantitative or rank) [5]. Therefore, many authors
believe it can be used wherever a dichotomous response Y
exists. Examples of such publications are provided below.
However, this is not true. First, in addition to LogR, there
are other techniques of analyzing dichotomous responses Y,
e.g., probit regression [9]. Secondly, for this type of specific
epidemiological data, any relationship W(Y=1|X) between the
dichotomous Y and predictor X is possible. Therefore, test-
ing condition (2) is mandatory when using LogR to evaluate
relationships. When condition (2) is met, the impact of pre-
dictor X on probability W is characterized by the odds ratio
(OR). When X changes by one unit, the OR is calculated using
the following formula: OR=exp(b1), where b, is the coefficient
of model (2). The OR is a value that is the same for any X
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only if condition (2) is met (a LogR model is characterized
by a single value!). This is why OR is used in LogR rather
than relative risk, which is common in many works on risk
assessment [10]. If logit(W) is not a linear function of X, then
for different X, OR will be different and the LogR model will no
longer be characterized by a single OR value. Therefore, it is
crucial to first confirm the linearity of the relationship between
X and Y before using OR to characterize X’s impact on V.

This paper discusses LogR models with one predictor
(simple LogR models). Multiple regression models should be
considered separately. Additionally, the paper considers only
quantitative predictors X for which stratification and moving
average calculation are possible in LogR.

Adequacy and statistical significance of logistic
regression models

Adequacy of a LogR model should be tested by calculat-
ing goodness-of-fit tests for stratified primary data, such as
X* a Hosmer—Lemeshow test [5]:

AH-L)=¥ (Wabs,i_ Wcu[c,i)z
X K K Wcalc,i“_Wcalc,i) ,

where: the summation (index i) is performed by strata; n,
Wys.» and W, ; are the number of cases in a stratum, the
actual and estimated probabilities, respectively; W, ; prob-
ability is the mean dichotomous response Y in stratum i
containing n; observations, and W,,; is the value calculat-
ed using the formula (7) for the mean X in stratum i. If the
Hosmer—Lemeshow chi-squared (x?) test for the stratified
primary data does not exceed the critical X%, V), the
model is considered adequate for the primary data at a giv-
en significance level a (v is the number of degrees of free-
dom). Adequacy testing is especially important when using
the LogR model to evaluate relationships. Adequacy testing
is the only way to guarantee the linearity of logit(W) for the
LogR model. If the model appears to be adequate, it is logical
to assess its statistical significance.

The statistical significance of the log R model is tested
using either the t-test or the Wald test [5]. For a single pre-
dictor X, this is the way to determine the significance of the
difference of coefficient b, from zero or the difference of the
OR from 1 using formulas (1)—(2).

The study aimed to demonstrate how stratification tech-
niques, the moving average, and the cumulative probability
function can be used to construct and analyze LogR models
for epidemiological tasks.

MATERIALS AND METHODS

The work illustrates the application of the above tech-
niques using primary data from three sources: 1) Data from
the monograph by Hosmer and Lemeshow [5]: 100 patients
aged 20-69 years, some of them were diagnosed with
cardiovascular disease (CVD); 2) Data from [11, 12], which
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present the results of preventive examinations of 820 male
Ural enterprise workers aged 25-66 years who were diag-
nosed with CVD and had available body mass index (BMI);
3) Data from [13, 14], which present the results of an exam-
ination of 100 postmenopausal women aged 51-79 years,
who were diagnosed with various concomitant diseases, in-
cluding thyroid disease.

A statistical analysis of the data was performed using
LogR models, stratification, a moving average, a cumulative
probability function, a goodness-of-fit test, and proportion
comparison techniques. Statistica 10.0 (StatSoft, USA) was
used for calculations.

RESULTS

Specific epidemiological cases illustrate the analysis of
LogR models using raw, stratified, or moving average data.
Each case illustrates the specific application of stratification
and the moving average methods for evaluating statistical
relationships between dichotomous response Y and quanti-
tative predictor X in various contexts.

Case 1. Rates of cardiovascular disease by age

Primary data. Fig. 1 shows the LogR estimates based
on the primary data from the paper by Hosmer and Leme-
show [5]. Y represents the presence or absence of CVD in
100 patients: Y=0 indicates the absence of CVD and Y=1 indi-
cates the presence of CVD in a patient of a given age.

As shown in Fig. 1, the data does not evaluate the extent
to which ratios (1)-(2) are met. The presence of only two Y
values (0 and 1) precludes any visual (expert) assessment
of the relationship between Y and X [7], in contrast to linear
regression [3, 4, 7]. Fig. 1 shows the LogR curve, which was
plotted using a model based on primary data [5] for 100 pa-
tients:

_ exp(=5,309+0,1109xAge)

W(CC3)= :
1+exp(-5,309+0,1109xAge)

(3)

Fig. 1. Raw (obs) data for Y (Y=0 or Y=1 for each of 100 patients,
open circles) and the probability of cardiovascular diseases W(CVD),
calculated based on logistic regression data (solid circles).

calc?
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Fig. 2. Data on cardiovascular diseases in eight age strata: a, probability W; b, logit(W). The solid circles represent the logistic regression results (calc).

The open circles represent the stratification results (obs).

OR=1.117; confidence interval (Cl): 1.065-1.172; p <0.0001.
However, relying solely on a visual analysis of values 0 and 1
in Fig. 1 does not guarantee that the probability of having
CVD W(CVD) is accurately represented by this function.

Stratification. LogR has techniques for testing the linear-
ity of the relationship between logit(W) and X type (2). These
techniques evaluate model adequacy using stratified primary
data. Many popular statistical packages, such as SAS and
SPSS, include options for dividing predictor X into non-over-
lapping strata using a stratification procedure. The program
then calculates statistical goodness-of-fit tests to evaluate
the linearity hypothesis between logit(W) and X, for example
by using the Hosmer—Lemeshow chi-squared test [5]. Al-
though LogR users apply goodness-of-fit tests, they often
only calculate the goodness-of-fit test and p-values without
presenting the results graphically. As demonstrated below,
graphical representation of stratification results is useful and
sometimes provides unexpected findings.

Fig. 2a shows a comparison between the data calculated
using the LogR model and primary data stratified by predic-
tor X. In paper [5], predictor X (patient age) was divided into
8 strata based on age category. The mean age <Age> and
probability W(CVD) were then calculated for each stratum.
The results are shown in Fig. 2a and Fig. 2b. The transfor-
mation from probabilities W (as shown in Fig. 2a) to logit(W)
(as shown in Fig. 2b) results in the conversion of the logistic
curve into a straight line. A visual assessment of the strat-
ified data for logit(W) shows a general linear increase with
age. This is confirmed by statistical testing of the hypothesis
about the linear relationship between logit(W) and age. When
using Hosmer and Lemeshow goodness-of-fit test, the null
hypothesis of linearity is not rejected at the 0.05 significance
level, with x?=0.16 and 6 degrees of freedom (p=0.998).

Uncertainty of stratification. Age category is not the only
possible basis for stratification. For example, Hosmer and
Lemeshow [5] describe different techniques for stratification
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predictor X. All stratification techniques involve subjectivity
(uncertainty) because the number of strata and their bound-
aries are chosen arbitrarily. Some statistical packages (SAS,
SPSS, etc.) use stratification into 10 strata with an equal
number of cases per stratum by default. This procedure is
called standard stratification. The results of the stratifica-
tion of the data published by Hosmer and Lemeshow [5] are
shown in Fig. 3.

The LogR-calculated W(CCZ)_,. values in Fig. 3 are the
same as those in Fig. 2a. However, the actual values, which
are obtained by averaging the primary data in the strata, dif-
fer. Clearly, the x>=2.43 for the data in Fig. 3 is smaller than
the critical y2.;(a, v)=15.51 for v=8 degrees of freedom and
a significance level a=0,05. Therefore, the model adequacy
is confirmed (p=0.97 is significantly greater than 0.05), but
X’=2.43 in Fig. 3 is 15 times higher than that in Fig. 2a. This
case illustrates the uncertainty of stratification results, which
can sometimes lead to inconsistent results.

0.9

[
0.8 OO O
[ ]
0.7 [}
0.6
[ ]
0.5 ] O
= °
0.4
[
0.3 O
[ J
0.2 o o W (CC3) obs
[ ] W (CC3) calc
0.1 Q O
0.0
20 25 30 35 40 45 50 55 60 65
Age, years

Fig. 3. Probability W of cardiovascular disease (CVD) depending on age:
Stratification of 100 patients in the paper by Hosmer and Lemeshow [5]
into 10 strata, each with an equal number of patients. For designations,
see Fig. 2.
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Fig. 4. Cardiovascular disease (CVD) data based on moving averages depending on the mean age in strata; averaging window n,=10 (open circles):
a, probability W; b, logit(W). The solid circles represent logistic regression results.

Moving average. If the stratification procedure is uncertain
about the number of strata and their boundaries, the size of
the averaging window is the only subjective parameter of the
moving average. This parameter can be adjusted to achieve
the best visual result [15]. Therefore, stratification uncertain-
ty can be addressed using moving average techniques.

Fig. 4 shows the moving averages for the window of
10 cases, which coincides with the size of the strata in
standard stratification procedure (Fig. 3). The moving aver-
age results cannot be used to perform any model adequacy
tests, such as the Hosmer-Lemeshow test. These results
are more likely to be perceived as an expert’s visual as-
sessment of goodness of fit between the theoretical model
and the observed patterns. Theory predicts strict lineari-
ty of logit(W) depending on age. The findings either con-
firm or reject this linearity for the given data. As shown in
Fig. 4b, the actual data confirms the theoretical linearity of
logit(W). The following result confirms the linearity of log-
it(W). An attempt was made to add higher-order age terms
to the logit(W) formula based on moving average data, but
these terms were found to be statistically insignificant.
Goodness of fit between the moving average results and
the primary data is confirmed by goodness of fit between
a logit(W) expression based on the moving average data
(open circles in Fig. 4b) and a LogR expression based on
the primary data (Fig. 1, equation 3). For a moving aver-
age, logit(W)=-5.658+0.1183xAge. For the primary data (3),
logit(W)=-5.309+0.1109xAge.

Conclusion for Case 1. The adequacy of the LogR model
is tested using different stratification methods that produce
different results (stratification uncertainty). Uncertainty can
be reduced to some extent by using moving average tech-
niques. The results of the moving averages show that, in this
example, the W, probabilities of CVD detection are consis-
tent with the LogR-based W, (Fig. 4a). Logit(W) is also a
linear function of age (Fig. 4b).
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Case 2. Incidence rates of cardiovascular
disease by body mass index

Primary data. The case evaluates the statistical rela-
tionship between CVD rates and BMI in 820 male industrial
workers aged 25-66 years in the Sverdlovsk region. The
presence or absence of CVD was coded as 1 or 0 (a di-
chotomous variable in LogR). The quantitative predictor of
BMI ranged 17.1-41.6 kg/m? The actual data were taken
from [11, 12].

Testing the model adequacy by stratification. Using stan-
dard stratification, 820 participants were divided into 10 stra-
ta of 82 each. The Hosmer—Lemeshow chi-square goodness-
of-fit test was 7.93 with 8 degrees of freedom, which is less
than the critical y2_,;, of 15.51 for a significance level a=0.05.
Therefore, the null hypothesis about the adequacy of the
LogR model was not rejected (p=0.471). Therefore, the LogR
model is considered adequate for the actual data and can be
used to evaluate the relationship between CVD rates and BMI,
including calculating OR.

The graphical results of the stratification are presented in
Fig. 5a and Fig. 5b. As shown in Fig. 5b, the relationship be-
tween the observed logit(W) and BMI (open circles) appears to
be linear. However, there are occasional deviations from the
straight line representing the LogR estimates (solid circles).

The LogR equation, constructed using the primary data
from 820 workers, is as follows: (p <0.0001 for all coefficients):

logit(W)=—4.6642+0.1554xBMI;
OR=1.168 (CI: 1.126-1.212). )

The regression plotted for the actual values of logit(W),
which were obtained by stratifying the primary data into
10 strata (open circles in Fig. 5b), was as follows:

logit(W)=—4.6467+0.1545xBMI. @)

This is essentially the same as ratio (4). Attempts to
include BMI nonlinear terms (quadratic and cubic) in equa-
tions (4) and (5) revealed their statistical insignificance.
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Fig. 5. Cardiovascular disease (CVD) data based on stratification of 820 workers into 10 strata with an equal number of workers per stratum using body

mass index (BMI): a, probability W; b, logit(W). For designations, see Fig. 2.

As shown in Fig. 5a, the LogR estimates indicate that
W(CCC),,. increases monotonically with an increase in BML.
The stratification results for low BMIs in the first three stra-
ta showed that the probability of W, did not increase with
higher BMIs. The question is what range of BMIs corresponds
to a low probability of CVD. This question arises from in-
consistent stratification results. The stratification results
cannot answer this question. However, another technique,
the cumulative probability function, can be used to evaluate
statistical relationships.

Cumulative probability function. The cumulative probabil-
ity function CUSUM,(X) for the response Y by predictor X is
determined by the following ratio:

CUSUM,,C(X)=n]Ti=Z1y, (6)
where: nc, the number of objects included in the function
(this paper uses CUSUM abbreviation because Statistica for
Windows has a built-in function with the same name and
purpose). The cumulative probability function (6) is calcu-
lated as follows. First, the values of predictor X are ordered
in ascending order. Then, the corresponding Y values are
summed, as shown in equation (). As a result, the first value
of the CUSUM, (X function is Y,, corresponding to the mini-
mum X. The second value of the CUSUM,(X) function is equal
to half of the sum of the ¥, and Y, values corresponding to
the two minimum X values. The last point of the CUSUM func-
tion is the CVD rate in the full sample, which is calculated by
summing all ¥ values and dividing by the number of objects in
the sample. The CUSUM function has one feature. When the
number of nc terms in sum (6) is small, i.e., for the initial re-
gion of the CUSUM function, a sharp conversion occurs when
a new term is added. As nc increases, the CUSUM function
becomes smoother. This smooth region can be used for a
CUSUM analysis to draw conclusions.
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Fig. 6 shows a CUSUM plot for CVD incidence in 820
workers with a BMI ranging 17.1-41.6 kg/mZ. In this graph, a
point with a specific BMI* value indicates the mean CVD rate
on the ordinate axis in participants with BMI ranging from the
minimum to the specified BMI*. For example, when BMI is
24.0 kg/m? (with a range 17.1-24.0 kg/m?, 254 participants),
the CUSUM value is 0.202. Therefore, among 254 participants
with BMI <24.0 kg/m?, CVD rates were quite low (0.202). In
participants with BMI >24.0 kg/m?, CVD rates increased sig-
nificantly and remained at a level of at least 0.2. The last
CUSUM function value for maximum BMI is 0.376. This value
was obtained by dividing the number of participants with CVD
(308) by the total number of participants (820).

Based on this information, a new stratification procedure
was performed. Some strata include BMI values less than
24 kg/m?, whereas others include BMI values >24 kg/m?.
Table 1 and Fig. 7 show the results.

As shown in Table 1, 254 participants (quite a lot) had
BMI <24 kg/mZ. Therefore, the BMI range was divided into
3 strata, each with relatively low CVD rates based on the
actual W, data. The BMI range >24 kg/m? was divided into
6 strata, 4 of which (strata 4-7) had a range of 2 kg/mZ.
Stratum 8 included the BMI range 32-34.5 kg/mZ. The cutoff
BMI of 34.5 kg/m? was selected using the CUSUM procedure
with a descending BMI order for CUSUM calculation. With this
cutoff BMI in stratum 9 (BMI >34.5 kg/m?), high CVD rates
were recorded, equal to W(CVD),,.=0.794. This rate was sig-
nificantly higher than W(CVD)=0.690 in stratum 9 with stan-
dard stratification, as shown in Fig. 5.

Graphical representation. Fig. 7 shows that with
BMI >24 kg/m?, the estimated and actual CVD rates were
concordant. This means that OR=1.168 (Cl: 1.126-1.212), cal-
culated by the LogR method using equation (4), was only true
for BMI >24 kg/mZ. Using OR=1.168 for BMI <24 kg/m? would
misinterpret the effect of BMI on CVD rates.
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Fig. 6. Cumulative probability function for cardiovascular diseases (CVD) depending on body mass index (BMI): a, for 820 workers, b, initial region for
BMI values < 26 kg/m2.

Table 1. CUSUM stratification scheme

sratam | oot BM1 | e | | teaton st reresson
] 171-1999 1870 32 0219 0146
2 00-19 2103 8 0217 0.198
3 20-39 20 139 0201 0253
; 260-599 2495 150 0327 0313
5 260-2199 2689 123 039 0381
6 280-2999 2888 133 0.459 0.456
7 00-319 3104 75 0520 0541
8 20-3449 3306 51 0588 0617
9 3.5+ 37,03 3% 079 0751

Note. BMI, body mass index.

Conclusion for Case 2. Standard stratification into 10
strata, each containing an equal number of cases, shows
that the LogR model adequately fits the primary data (the
Hosmer—Lemeshow goodness-of-fit test yielded a value
significantly lower than the critical value for a significance
level of a=0.05). Graphical representation of the stratifica-
tion results shows the possibility of differences between
the stratification results and the LogR estimates in the ini-
tial strata. Due to the uncertainty of the stratification pro-
cedure, the use of a CUSUM cumulative probability function
was proposed to confirm conclusions about the relationship
between CVD and BMI. The CUSUM procedure with an as-
cending BMI order confirmed that there was no increase
in CVD rates when BMI increased from the minimum to
24 kg/m?Z. In this BMI range, CVD rates remained constant-
ly low at W=0.20. The CUSUM procedure with a decreasing
BMI order revealed a BMI range of 34.5 kg/m? with a high
W(CVD) of 0.794, which the standard stratification did not
show. Therefore, using the CUSUM function allows for more
precise stratification to identify the relationship between

D0l https://doiorg/10.17816/humecob42576

W(CVD) and BMI. Such stratification revealed that the pri-
mary data are consistent only with the LogR estimates for
BMI >24 kg/m?.
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Fig. 7. Probability W of cardiovascular diseases (CVD) based on the
stratification results shown in Table 1.
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Case 3. Prevalence rates of thyroid disease
and bmi

This case demonstrates that, even when the criteria for
LogR applicability are met, its results can differ significantly
from the primary data. The moving average procedure is the
only way to identify this difference.

The LogR model was constructed using data from 100
postmenopausal women aged 51-79 years. Among other
things, anthropometric parameters and prevalence rates of
various medical conditions were determined for these wom-
en. The data were collected from the Research Institute for
Maternal and Child Health in Yekaterinburg, Russia [13, 14].
The case evaluates the relationship between the prevalence
of thyroid disease in women and their BMI. Thyroid diseases
were coded as 0 if a woman did not have a disease, and as
1if she did. BMI ranged 19.7-30.9 kg/m?.

Stratification: adequacy testing of a LogR model. Fig. 8a
shows the stratification results. These data were used to cal-
culate the Hosmer—Lemeshow goodness-of-fit test in order
to assess the linearity of the relationship between the log-
it(W) for thyroid disease and the BMI predictor. When the BMI
predictor was divided into 10 strata with an equal number of
cases, the hypothesis of logit(W) linearity was not rejected
(chi-squared Hosmer—Lemeshow test x% = 9.89, which was
significantly lower than the x?.;, for 8 degrees of freedom at
the significance level a = 0.05. Therefore, we can use LogR
to evaluate the relationship between thyroid gland prevalence
rates and BMI.

Primary data. Using the LogR technique to assess the pri-
mary data shows that the regression coefficient b, = 0.00995
in the relationship like (2) is not statistically significantly dif-
ferent from zero (p = 0.877). Therefore, the use of statis-
tical tests only concluded that the LogR technique used in
this case, when the criteria for its applicability were met,
did not show a statistically significant relationship between
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W(thyroid gland) and BMI. As for the graphical representation
of the stratification results (Fig. 8a), the validity of such a
conclusion no longer appears clear.

Moving average. Moving average techniques were used
to more reliably assess the statistical relationship between
BMI and the probability of thyroid disease. The moving av-
erage window, which was determined using the cumulative
probability function, included 21 patients. The result shown
in Fig. 8b differs from LogR estimates (W, in Fig. 8a) and
from the standard stratification results (W, in Fig. 8a). Was
there a statistically significant relationship between BMI
and W(thyroid)? The statistical significance of differences
in W(thyroid gland) for different BMI values was evaluated
using the moving average data (Fig. 8b). The strata with the
minimum and maximum W(thyroid gland) were compared.
Stratum 1 in Fig. 8b (peak rate of W=0.476) included women
with a BMI ranging 19.7-24.8 kg/m?, with a mean BMI of
22.1 kg/m?. In stratum 25 (range: 25.3-27.3 kg/m% mean
BMI=26.5 kg/m?), prevalence rates for thyroid disease were
low (W=0.143). Strata 1 and 25 each contains 21 cases and
did not overlap. When a two-sided test was used to com-
pare proportions for independent samples, differences be-
tween W=0.476 and W=0.143 were statistically significant
(p=0.0195). In stratum 80, which included women with a BMI
ranging 29.6-30.9 kg/m? (mean BMI=29.8 kg/m?), the prev-
alence rate of thyroid diseases was W=0.429. The difference
with stratum 25 was also statistically significant (p=0.0404).
Therefore, a statistically significant relationship was revealed
between the prevalence rate of thyroid disease and BMI,
which could not be described by a logistic function like (7).

Fig. 8b appears to be an outlier, resulting from a ran-
dom combination of unusual factors and a rare exception to
a typical pattern. However, this is not true. The analysis of
the causes of the unusual representation of Fig. 8b revealed
the following: Let <x,> and <x,> be the mean values of pre-
dictor X in groups Y=0 and Y=1, respectively, and let o,? and

0.50
o)
0.45
000 0o @
0.40
© o anco
w 0.35
S @
§ 0.30
@
= o 0O o@ O
0.20 o
0.15
0.10
21 22 23 24 25 26 27 28 29 30 31
WUMT, kr/m? | BMI, kg/n?
b

Fig. 8. Data on thyroid diseases: a, probability W based on the stratification of 100 patients into 10 strata (open circles), solid circles represent logistic
regression results; b, relationship of probability W with body mass index (BMI) for moving averages (moving average window + 21, total of 80 strata).
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0,2 be variances X in the same groups. Then, if <x;>=<x,> and
o2#0,%, diagrams like Fig. 8b are logical. Moreover, Fig. 8b
with a decline in the center is obtained when a,2 >g;’. If
0,% <a,?, Fig. 8b demonstrates a peak in the center. Note
that diagrams like Fig. 2 (linear logit) could be obtained when
<xX>#<x;> and 0,%=0 2.

Conclusion for Case 3. Even if the LogR model meets
the goodness-of-fit test, the actual data can be radically in-
consistent with the model. This is especially true when the
model proves to be statistically insignificant. The statistical
insignificance of the model may be caused by the logit(W)
deviation from linearity. In some cases, the model can be
considered adequate for the actual data. The above case
shows that such situations are possible.

DISCUSSION

The criteria for logit linearity should be met to correct-
ly use the LogR for evaluation of the statistical relationship
between the dichotomous response Y and the quantitative
predictor X (i.e., the adequacy of the LogR model should be
tested). A review of publications on the use of LogR in epi-
demiological studies reveals that most of them did not test
the adequacy of the model [16, 17]. There are a few rare ex-
ceptions. For example, Konyrtaeva et al. [18] tested both the
adequacy (using the Hosmer—Lemeshow test) and statistical
significance of the LogR model.

The absence of tests for the adequacy of logR models in
many publications is difficult to explain because such tests are
mandatory in all fields of mathematical statistics to ensure
concordance between theory and actual data. For example,
before presenting data as a mean and standard deviation, it is
necessary to test whether the actual data are adequate for a
normal distribution [19]. In addition, when using the t-test to
compare the mean values of X in two independent samples,
the normality of X data in the samples should be first tested,
and only then the statistical significance of the difference in
means should be assessed. However, many authors do not
consider it mandatory to test the logR model for adequa-
cy. Nevertheless, testing the LogR model for adequacy does
more than confirm or reject the model. It also evaluates the
statistical relationship between the dichotomous Y and the
quantitative X based on the available data.

As mentioned above, the adequacy and statistical signif-
icance of the LogR model are two distinct concepts. Some
authors confuse adequacy with significance. For example,
in their educational paper, Peng et al. [8] proposed that “re-
jecting such a null hypothesis [H, : b,=0] implies that a linear
relationship exists between X and the logit of Y.!”

This statement is incorrect. In fact, rejecting the null hy-
pothesis H, : b;=0 means that, an equation like (2) for logit(W)

! “Within the framework of inferential statistics, the null hypothesis states
that b1 equals zero, or there is no linear relationship in the population.
Rejecting such a null hypothesis implies that a linear relationship exists
between X and the logit of Y" [8].
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contains a linear term for X, though it may also contain non-
linear terms for X. If logit(W) contains nonlinear terms, it is
impossible to use OR as a parameter for the relationship be-
tween dichotomous Y and quantitative X. Linearity of Logit(W)
can only be guaranteed by testing the model for adequacy,
not by statistical significance of b.

It should be noted that adequacy testing is critical when
using LogR to evaluate relationships. This is necessary to
ensure that the estimated OR accurately reflects the actual
situation. If a LogR model is used for classification (predic-
tion) and yields high sensitivity and specificity results, then
it is not mandatory to test it for adequacy. The most import-
ant thing is that the model can accurately predict outcomes,
regardless of how the prediction rule is obtained. In some
works [17], the LogR model is used in both capacities simul-
taneously. In these cases, adequacy testing is important for
correctly interpreting the OR.

The benefits of diagrams. This paper demonstrates that
relying solely on statistical criteria can lead to incorrect LogR
conclusions. For example, goodness-of-fit tests may not re-
ject the hypothesis of a linear relationship between predic-
tor X and logit(W), whereas graphical analysis clearly shows
a nonlinear relationship (see Case 3). Prominent experts
such as Tukey and Siegel actively promoted graphical rep-
resentation for statistical results. In his paper [4], American
statistician Andru Siegel illustrates almost every conclusion
with graphs and detailed comments. John Tukey [20], one of
the founders of modern data analysis, wrote, “Pictures that
emphasize what we already know ... are frequently not worth
the space they take. Pictures that have to be gone over with
a reading glass to see the main point are wasteful of time
and inadequate of effect. The greatest value of a picture is
when it forces us to notice what we never expected to
see” (the text was emphasized by the author). Figures 3, 7,
and especially 8 show exactly what we did not expect to see.

Let us discuss benefits of diagrams again. The null hy-
pothesis of logit(W) linearity was considered true, if the
probability of rejecting it increased with an increase in the
number of cases. For example, if there were 100 patients in
case 1, then the null hypothesis would not be rejected with a
high probability. If the number of patients increased from 100
to 650, then the null hypothesis of logit(W) linearity (which
was based on the standard stratification results presented
in Fig. 3) would be rejected at a significance level a=0.05,
maintaining all relationships between age and the probability
of CVD. This is the so-called oversampling effect [1], which
results in the rejection of any null hypothesis if enough cases
are available [1, 21]. This is another reason to use the LogR
diagrams for expert assessment of logit(W) linearity, espe-
cially if the number of cases is really large.

CONCLUSION

In all of the above cases where the statistical relation-
ship between the dichotomous response Y and quantitative

688



689

ORIGINAL STUDY ARTICLE

predictor X was evaluated, the hypothesis that the LogR
model adequately describes the actual data was not reject-
ed. Therefore, the use of the LogR model is justified. How-
ever, the LogR results were completely different in three
cases. In case 1, the artificial database model demonstrated
complete goodness of fit between the model and the data.
In case 2, some regions of the predictor values deviated from
the LogR model, though the model and the actual data were
generally concordant. In case 3, the actual data demonstrated
a non-linear and even non-monotonic relationship between Y
and X. However, the Hosmer—Lemeshow goodness-of-fit test
identified the logR model (linear for X) as an adequate for the
actual data. Any differences between the LogR models and
the actual data can be identified using stratification, moving
averages, and cumulative probability functions, as well as
graphical representations and analyses of the results.
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AOMO/JHUTE/IbHAA UHDOOPMALIUA

Bknap aBtopoB. A.H. BapakcuH — wmpes v KoHuenums uccnenosa-
HWS, aHaNM3 AaHHbIX, HanucaHue TekcTa, 10.B. LanaymoBa — co3paHue
KOMMbKOTEPHBIX MPOrpaMM [J1s pacyéTa CKOMb3ALLEro CpeaHero v QyHK-
UMU KyMYNATUBHOW BEPOSITHOCTU, aHanM3 AaHHbIX, HanMcaHue TeKCTa,
T.A. MacnakoBa — aHanu3 AaHHbIX, pabota ¢ NUTepaTypHbIMK UCTOYHM-
KaMmu, HanucaHue TeKcTa. Bce aBTOpbl NOATBEPXKAAIOT COOTBETCTBME CBO-
ero aBTOpPCTBa MexayHapoaHbiM kputepusam ICMJE (Bce aBTopbl BHeC/
CYLLLECTBEHHBIN BKNAL B pa3paboTKy KOHLEeNUMW, NpoBeAeHue uccneno-
BaHWA ¥ MOArOTOBKY CTaTbi, NPOYNM U 0Lobpunn dUHambHY0 Bepcuio
nepen nybnuKaumen).

JdTuyeckas 3kcneptusa. [lpoBedeHue uccnefoBanua ogobpe-
HO NOKafbHbIM 3TyeckuM KomuteToM WM3 YpO PAH (npoTokon Ne3
ot 05.06.2023).

WcTounnku duHaHcupoBaHMA. ViccnefoBaHye BbINOSHEHO B COOTBET-
cTBuM ¢ ['ocyaapcTBeHHbIM 3aaaHremM 1 nnadoM HAP M3 YpO PAH 3a cuét
cybenanii MuHobpHayku Poceuiickoi OefiepaLiny Ha BbINOMHEHWE Hay4HOM
TeMbl FUMN-2024-0002 v ['ocypapcTtBeHHbIM 3aaaHvem 1 nnaHoM HUP V13-
PuXX YpO PAH 3a cuét cybenamin MuHobpHaykm Poccuitckoin Oepepatimm
Ha BbIMO/HeHWe Hay4uHoM Tembl AAAA-A19-119111990097-4.

PackpbiTie MHTepecoB. ABTOPLI 3asBNAIOT 06 OTCYTCTBUW OTHOLLIEHWIA, fie-
ATEbHOCTM W MHTEPECOB 3a MOCNeiHWE TPW rofia, CBA3aHHbIX C TPETbUMM
JmLaMy (KOMMEPYECKUMM U HEKOMMEPYECKVMM), UHTEPECH! KOTOPbIX MOTYT
BbITb 3aTPOHYTHI COAEPIKAHMEM CTaTbU.

OpuruHanbHocTb. [lpy CO3aHWMM HacTosLLEel paboTkl aBTOPLI He MCMob-
30Ba/nu paHee onybiMKoBaHHbIE CBEAEHMUS (TEKCT, UAMIOCTPaLWMY, AaHHbIE).
HocTyn K AaHHBIM. PefjaKLyOHHas NOUTMKA B OTHOLLEHUM COBMECTHOMO
MCMONb30BaHUs AaHHbIX K HacTosLLe paboTe He MPUMeHMMA, HoBble AaH-
Hble He cobupany 1 He co3aaBani.

leHepaTMBHbIW UCKYCCTBEHHDbIN MHTENNeKT. [lpy Co3[aHUK HacTosLLeN
CTaTb TEXHONOMMM FeHePaTUBHOMO UCKYCCTBEHHOMO HTENNEKTA He UCMOb-
30Bam.

PaccMoTpenue u peueHsupoBanue. Hactosias paboTa nofaHa B xyp-
Han B MHWULMATMBHOM NOPAJKE W PaccMOTPeHa No 06bIYHOM MpoLesype.
B peLieH3MpoBaHWM y4acTBOBaNM [Ba BHELLHUX PeLeH3eHTa, YeH pefaK-
LIWYIOHHOW KOMMIernu 1 HayuHbIA pefaKTop U3faHws.
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ABSTRACT

BACKGROUND: Currently, there is growing concern about changes in the oxygen content in the surface air layer. There are
weather classifications where the determining meteotropic effect affecting human health is the value of oxygen partial density,
but among these types of weather, hyperoxia situations are not considered, although in a number of studies attention has
been drawn to the negative impact on human health of high oxygen content in inhaled air. Taking into account the combination
of periodic and aperiodic components of weather factors, it seems relevant to assess their intraannual variations in different
climatic zones and determine their contribution to the formation of seasonal rhythms of partial oxygen density.

AIM: To assess the contribution of weather factors of the subarctic and subtropical climatic zones to the seasonal dynamics of
the partial oxygen density in the atmospheric air.

MATERIALS AND METHODS: Wavelet analysis was used for mathematical analysis of weather changes. Signal analysis was
performed in the plane of wavelet coefficients (scale-time-level). The statistical significance of rhythms was estimated by
multiple (5000) random permutations of the levels of the original time series.

RESULTS: In the Subarctic region, the annual rhythm of partial oxygen density is modulated by the insertion intra-annual
rhythms of weather factors, in the subtropics, the rhythm of partial oxygen density is determined by constant low-amplitude
rhythms of weather factors. The population of the North is exposed to hyperoxia during the five winter months and hypoxia
in the summer. In the Limpopo province of South Africa, hypoxia occurs during the wet season (November to May), which,
according to the medical weather classification, requires medical supervision.

CONCLUSION: Considering the presence of aperiodic components in the dynamics of weather factors, mathematical data
processing requires the use of methods that evaluate changes in the spectral composition of a time series over time. We
recommend supplementing medical weather classifications with such items as "hyperoxic day" and "hyperoxic" weather type.

Keywords: extremeweather; oxygen; hypoxia; hyperoxia; North.
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AHHOTALMA

O6ocHoBaHMe. B HacToslee BpeMs pacTET 03aBOYEHHOCTb YYEHBIX U3MEHEHWEM COAEPIKaHWUA KUCNOpOoAa B MPU3EMHOM
cnoe Bo3ayxa. CywlecTByloT KiaccuduKaLmm norof, rae onpefensiowuM MeTe0TPOMHbIM BO3AEHCTBUEM, BAMSIOLLMM Ha 30,0-
POBbE YENOoBeKa, ABNAETCS BENMYMHA NapLMabHON MIOTHOCTM Kucnopoaa. OaHaKo 3Th TWMbl NOTOAbl HE YYUTLIBAKOT COCTO-
SIHWE TUMEepOKCUU, XOTSA eCTb aHHbIE 0 HEraTMBHOM BO3/EMCTBUW Ha 3[,0pP0BbE YENOBEKA BbICOKOr0 COAEPHaHWs KUCIopoaa
BO BAbIXaeMOM Bo3ayxe. [IpeAcTaBnsaeTcs akTyabHbIM OLEHUTb COYETAHME NEPUOSNYECKUX M anepuoNyECKUX KOMMOHEHTOB
norofiHbIX GaKTOPOB M UX BHYTPUrOLOBbIE BApUaLMK B Pa3fIMUHBIX KIMMaTUYECKUX NOSICaX U ONPeLenuTh UX BKNIaJ B opMu-
pOBaHMe CE30HHbIX PUTMOB MapLWanbHOI NOTHOCTU KUCOPOAA.

Llenb. OueHnTb BKag NorogHelx hakTopoB cybapKTUUECKOro M CyBTPONMYECKOr0 KITMMATUYECKMX MOSICOB B CE30HHYI0 AUHA-
MWKY MapuuanbHoOi NNOTHOCTW KUCNOPoAa B aTMOC(EpHOM BO3LYyXe.

Martepuanbl M MeToabl. [Ing MaTeMaTMYeCKOro aHan3a U3MeHEHMIA NOroAbl NPUMEHEH BeMBIET-aHanu3. AHan3 CMrHanos
Npou3BOAMIM B MNIOCKOCTW wavelet-koadduumeHToB (MacluTab—BpeMsa—ypoBeHb). CTaTUCTUUYECKYH0 3HAUMMOCTb PUTMOB OLie-
HWBanM nyTém MHorokpartHoii (5000) cnyyaitHoil NepecTaHoBKM YPOBHEN UCXOHOMO BPpeMeHHOro paaa.

Pe3ynbratbl. B cybapkT1ieckoM pervoHe rofoBoi puTM NapLuanbHOM NAOTHOCTU KUCIOPOLA MOLYNMPYETCS BCTaBOYHBIMU
BHYTPUrofoBbIMM KoflebaHuamK norofiHbix hakTopos; B CybTponuKax BapuabenbHOCTb napuuabHOK MAOTHOCTM KUCMOpPoaa
onpefenseTcsi NOCTOAHHbIMU HU3KOAMMIMTYAHBIMU PUTMaMu 3TUX e dakTopoB. Hacenenne CeBepa MCMbITbIBAET BO3aeN-
CTBME FUMEPOKCUM B TEUEHUE NATU 3UMHUX MECALLEB M rMnoKcun — netoM. B npoeuHumm Jlumnono (IOAP) B Teyenne Bnax-
HOro ce30Ha (c Hosbpsa no Mai) HabnAaeTcs MMNOKCKSA, KOTOPas B COOTBETCTBUM C MEMLMHCKON KnaccuuKaumen norofpl
TpebyeT MeAMLIMHCKOrO KOHTPOSIA.

3akniouenue. C y4ETOM anepuoaMYecKUX COCTABASHOLLMX B AMHAMUKE NOrofHbIX (aKTOpoB B MaTeMaTuuecKoii obpabot-
Ke AaHHbIX He0OXOAMMO NpUMEHeHUe METO/0B, KOTOPbIE OLEHUBAKOT M3MEHEHWUS! CMIEKTPAsIbHOr0 COCTaBa BPEMEHHOMO psaa
co BpeMeHeM. MeauumHCcKWe KnaccuduKaumm norof peKOMeHAYeM LOMOSHUTb TaKUMKU MYHKTaMM, Kak «rMNepoKCUMYecKUi
LEHb» U «TUNEPOKCUYECKUAY» TUM MOrofbl.

KnioueBbie cnosa: 3KCTpeMalibHble NOroAHble yCNoBUA; KUCNOPOA; TMNOKCUA; TMMNEePOoKCUS,; CeBep.
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BACKGROUND

The human body is exposed to various weather and ge-
ophysical factors, including temperature, humidity, atmos-
pheric pressure, solar irradiance, magnetic activity, and air
composition [1-3]. The intensity of biotropic effect depends
on the magnitude of these factors and also their periodic and
aperiodic changes over time [4]. Long-term exposure to high
temperatures can lead to hyperthermia and related condi-
tions, such as tachycardia, hypertension, hypotension, head-
aches, convulsions, and electrolyte imbalances [5]. Exposure
to low temperatures can result in various functional changes
that negatively affect health [6, 7]. For example, 33 types of
conditions have been identified where acute exposure to cold
can be a causative (etiological) factor for primary dysfunction
and a definitive determinant for other pathological processes
(pathogenetic factor), which contribute to their progression
and poorer outcomes.

High humidity exacerbates the adverse effects of both high
and low temperatures. High humidity affects pulmonary venti-
lation and alveolar—capillary oxygen diffusion [8]. Water vapor
is involved in maintaining the partial oxygen density (POD) of
inhaled air and in heat transfer processes. Atmospheric pres-
sure significantly impacts many functions of the human body,
including gas exchange and circulatory system function [9].

There are growing concerns about changes in the oxygen
content of ground-level air [10, 11]. Several weather classi-
fication systems use POD as a determinant of human health.
These classifications identify four types of weather condi-
tions: hypoxic, spastic, indifferent, and hypotensive, which
may or may not require medical supervision [12, 13].

Situations with increased oxygen content are not consid-
ered. However, several works have demonstrated that high
oxygen levels negatively affect human health and well-be-
ing [14], even at high latitudes [15].

Taking into account the combination of periodic and
aperiodic components of weather factors, it seems relevant
to assess their intra-annual variations in different climatic
zones, and determine their contribution to the formation of
seasonal POD rhythms.

The study aimed to assess the contribution of weather
factors of the subarctic and subtropical climatic zones to the
seasonal changes of POD in the atmospheric air.

MATERIALS AND METHODS

The weather undergoes both periodic and aperiodic
changes, so wavelet analysis was used for mathematical
analysis of weather changes [16]. The wavelet coefficient
plane (scale-time—level) was used to evaluate signals [17].
The wavelet transform illustrates over-time changes in the
spectral structure of a time series. It can be used to track
abrupt weather shifts, such as cyclones with associat-
ed atmospheric fronts, and their impact on stable weather
rhythms [4].
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The following time series parameters were evaluated:
mean level (mesor, M + m), rhythm amplitude (A, arbitrary
units), periods of stable and transient (quantized) rhythms
(days per month), the coefficient of variation (c,, %), and the
coefficient of synchronization (r, arbitrary units). The statisti-
cal significance of rhythms was estimated by multiple (5000)
random permutations of the levels of the original time series.
The reported p-value indicates the percentage of cases in
which the energy of the extracted frequency component of
the original series exceeded that of the permuted series.

The following parameters were evaluated using daily
means to assess weather variations throughout the year:
ambient air temperature (T, °C); atmospheric pressure
(P, mm Hg); relative humidity (¢, %), and POD (g/m?).

The POD, also defined as the weight oxygen content, is
directly proportional to atmospheric pressure minus the par-
tial pressure of water vapor and inversely proportional to air
temperature: 0,=83x(P-@)/T. This correlates with the partial
oxygen pressure in inhaled and alveolar air, depending on
physical characteristics [18, 19].

To minimize the effects of helio-geophysical factors on
the weather, 2007 was selected as the reference year. It was
the quietest year of Solar Cycle 23, with a minimum month-
ly mean smoothed sunspot number of 2.2. Table 1 shows
the duration of each actual season in the regions that were
evaluated.

Khanty-Mansiysk is located at the coordinates 61° N, 69° E.
It has a sharply continental climate which is characterized
by severe, long winters with strong winds and snowstorms.
Cold weather returns in spring, and late spring and early au-
tumn frosts are common. The typical duration of the seasons
is as follows: autumn:' September 5 to October 11 (36 days);
winter: October 12 to April 27 (200 days); spring: April 28 to
June 9 (42 days); summer: June 10 to September 4 (87 days).
Apparent changes in photoperiod occur throughout the year.
The shortest daylight duration, 5 hours and 32 minutes, is
recorded on December 22. In contrast, during the summer
white nights, daylight reaches 19 hours and 17 minutes.

Polokwane is the capital of the Polokwane municipality,
the Capricorn District Municipality, the Limpopo province in
South Africa. It is located at 23° S, 29° E.

Summer in Limpopo lasts from November to March
(~5 months). Most of the annual precipitation falls during
this season. Daytime temperatures are 25-40°C or higher.
Autumn (April, May) is a transitional season, characterized
by moderate temperatures and lower precipitation. Daytime
temperatures are 20-30°C, and precipitation is significantly
lower. Winter lasts from June to August (~3 months). There
is virtually no precipitation. Spring, the transition period from
dry to wet season, lasts approximately two months (Septem-
ber and October). The temperature fluctuates between 20°C

' Khanty-Mansiysk Center for Hydrometeorology and Environmental
Monitoring. Available at http://www.ugrameteo.ru Accessed on
November 7, 2024.
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Table 1. Duration of actual seasons of the year in Khanty-Mansiysk (Russia) and Polokwane (South Africa)

Khanty-Mansiysk

August | September | October | November | December | January | February | March | April | May | June | July |
Summer Autumn Winter Spring | Summer
Polokwane
August September | October November| December | January |February| March | April | May | June | July |
Winter Spring Summer Autumn | Winter

Dry season | Wet season | Dry season

and 35°C. The province receives abundant sunshine through-
out the year, especially in winter. There are minor seasonal
variations in photoperiod, with an approximate difference of
three hours (10 hours and 39 minutes on June 22 versus
13 hours and 36 minutes on December 22).2

RESULTS

Table 2 shows the average annual values, amplitude
of variations, and coefficient of variation for temperature,
atmospheric pressure, relative humidity, and POD in Khan-
ty-Mansiysk and Polokwane.

Although the average annual POD values in Khanty-Man-
siysk and Polokwane do not differ significantly (see Ta-
ble 2), reliable seasonal differences are observed (Fig. 1).
The lowest POD values occur in the summer months in both
the northern and southern hemispheres. However, POD in
Khanty-Mansiysk varies more, with a coefficient of variation
of 5.22% (ranging from 260 g/m® in summer to 330 g/m? in
winter). In contrast, POD in Polokwane varies by only 2.39%
throughout the year (ranging from 260 g/m? in summer to
290 g/m?® in winter).

A wavelet analysis of the POD variations in Khanty-Man-
siysk found two transient [20] rhythms, or abrupt weath-
er shifts [21]: 101.1 days/4.65 arbitrary units/0.001° and
135 days/2.99 arbitrary units/0.001 lasting from January to
June (winter/spring). A POD spectrogram was compared with
spectrograms of other weather variables, and comparable
transient rhythm durations were documented for variations of
T(101.1 days), P (75.3 days), and @ (68.3 days). Abrupt shifts
in humidity were demonstrated for 19.0 and 17.3 days. A cor-
relation analysis of weather factor variations and the POD in
Khanty-Mansiysk indicates strong positive relationships be-
tween the POD/T (r=0.924) and moderate positive relationship
between POD/P (=0.318) and POD/¢p (r=0.386) ratios.

In the subtropical climate zone, the annual POD var-
iations have two transient rhythms: 83.1 days/2.11 arbi-
trary units/0.002 and 23.2 days/0.69 arbitrary units/0.035.
However, unlike in the subarctic climate zone, the

2 Green Book: Adapting South African Settlements to Climate Change.
Available at https://greenbook.co.za Accessed on November 7, 2024.
3 Hereinafter: period / amplitude / significance.
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high-amplitude rhythm with a period of 83.1 days was ob-
served as two abrupt weather shifts, which occurred during
the wet (summer) season (January—March and October—De-
cember), and the low-amplitude, but a significant rhythm with
a period of 23.2 days was observed during the dry season peak
(June-July), respectively (Fig. 1). In contrast to the transient
rhythm in the subarctic climate, the air temperature in the sub-
tropical zone was characterized by a stable, low-amplitude,
three-month rhythm (101.1 days/1.46 arbitrary units/ 0.003).

Variations in atmospheric pressure are characterized
by the stable, high-amplitude (2.46 arbitrary units) rhythm
with a period of 101.1 days (0.001), as well as by short-
term (transient) rhythms with the periods of 21.0 (0.001),
34.4 (0.001), and 50.9 (0.015) days. These rhythms peaked
in the middle of the dry season (May—August). The humidity
showed a stable rhythm with the period of 83.1 days (0.001)
and the peak during the entire dry season. The relationship
between the POD and weather factors in the subtropical cli-
mate zone was moderately positive: POD/T (r=0.627), POD/P
(r=0.489), and POD/¢p (r=0.351).

DISCUSSION

An analysis of the chronobiological features of POD var-
iations has revealed that the annual POD rhythm in the sub-
arctic climate zone is modulated by transient, intra-annual
weather patterns. These factors contribute differently to the
resulting POD by season. Over time, the transient rhythms of
POD, air temperature, and humidity coincide, primarily in the
winter. In the summer, however, POD depends more on the
short-period transient rhythms of atmospheric pressure. The
intra-annual range of the parameters is quite high (c,=5.22%
compared with 2.7% in Moscow [15]). An analysis of POD var-
iations throughout the year reveals stable seasonal changes
in the subarctic climate zone, such as hyperoxia in winter and
hyperthermic hypoxia in summer.

In the subtropical climate zone, a rigid rhythm of POD
changes (c,=2.39%) with a low mesor is observed. This sug-
gests an unfavorable, oxygen-based weather type, which can
be caused by stable, low-amplitude weather patterns [12].
The higher POD (rhythm with a period of 23.2 days) in May
to June of the dry season is caused by short-term varia-
tions in atmospheric pressure. The subtropical climate zone
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Table 2. Average annual values, amplitude of fluctuations and coefficient of variation of temperature, atmospheric pressure, relative humidity, partial

oxygen density in the cities of Khanty-Mansiysk and Polokwane

Parameters Mim A c,
Khanty-Mansiysk
Temperature (°C) 0,84+13,86 192,74 1641,15
Atmospheric pressure (mmHg) 1012,34+10,16 1024936,77 1,00
Relative humidity (%) 77,75£10,31 6151,88 13,27
Partial oxygen density (g/m°) 283,24+14,79 80445,13 5,22
Polokwane
Temperature (°C) 17,774,36 334,77 24,52
Atmospheric pressure (mmHg) 1021,29+4,24 1043051,72 0,41
Relative humidity (%) 63,28+14,41 4212,23 22,77
Partial oxygen density (g/m°) 274,22+6,55 1523127 2,39

Note. M — average level; m — standard error; A — oscillation amplitude (conventional units); c,— variation coefficient (%).

Fig. 1. Dynamics of the partial oxygen density in Khanty-Mansiysk and Polokwane: the abscissa axis is the value of the partial oxygen density (g/m?),

the ordinate axis is months and seasons.

is characterized by hypoxia throughout the year, with a slight
increase in POD during the dry season.

Transient seasonal rhythms predominate in the north,
whereas stable, low-amplitude rhythms predominate in the
south throughout the year. This results in rigid subtropical
and apparent seasonal subarctic POD rhythms.

From a clinical point of view, a quantitative classification
of weather conditions includes three oxygen-based types of
weather: positive, with POD of approximately 2855 g/m?; con-
ditionally negative, with POD of 270-280 g/m?, and negative,
with POD of less than 270 g/m® [19]. A medical weather clas-
sification proposed by Grigoryev [12, 18] categorizes weather
types as requiring either intensified (POD = 289-260 g/m?)
or intensive (POD <260 g/m3) medical monitoring, as op-
posed to the very positive type (POD >315 g/m3). This

DOl https://doiorg/1017816/hurmecob43447

classification is based solely on these factors, with no con-
sideration given to the effects of higher POD (hyperoxia),
as mentioned by some authors [15].

Oxygen is essential for life. However, like any medicine,
it has both positive and toxic biological effects. The patho-
physiology of hyperoxia is associated with higher levels of
reactive oxygen species (ROS), which can easily react with
surrounding biological tissues, affecting lipids, proteins, and
nucleic acids. Hyperoxia may impair antioxidant protection.
ROS cause oxidative stress. An activated alveolar capillary
endothelium is characterized by increased adhesiveness.
This leads to the accumulation of cell populations, such as
neutrophils, which produce ROS. Higher ROS levels cause
hyperpermeability, coagulopathy, collagen deposition, and
other irreversible alveolar changes [22].
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Zhuravlev [23] hypothesized that physical factors pri-
marily act by influencing free radical processes. The author
classified all factors by the process of free radical genera-
tion into three main groups: 1) factors initiating free radical
oxidation: ionizing radiation, ultraviolet rays, ultrasound,
and higher POD (oxygen therapy); 2) factors inhibiting free
radical oxidation: peloid therapy, hydrogen sulfide baths,
and lower POD; 3) factors indirectly affecting free radical
oxidation: various currents, visible and infrared radiation,
microwaves, etc. [24].

The increased use of prolonged mechanical ventilation
and hyperbaric oxygen therapy in anesthesiology and inten-
sive care has made hyperoxia an urgent clinical concern.
Even now, nearly 240 years after the discovery of oxygen,
the medically safe upper limits and duration of high-fraction
inspired oxygen remain unclear [25, 26].

Recently, hyperoxia has been used in hypoxic/hyperoxic
training in sports [27] and clinical [28] practice. The effective-
ness of this training is enhanced by alternating short periods
of low oxygen with high oxygen pulses (exposure to a gas
mixture containing 30% O, for 2-3 minutes) [29].

However, the dose—effect problem, considered one of
the most critical aspects of free radical processes, remains
largely unsolved. Levels of ROS and the antioxidant/prooxi-
dant ratio can be used to objectively evaluate the impact of
oxygen and other physical factors [30].

CONCLUSION

In the subarctic climate zone, the POD rhythm through-
out the year is modulated by intra-annual transient rhythms
of weather patterns, and these effects on POD vary from
season to season. Over time, the transient rhythms of POD,
air temperature, and humidity coincide, primarily in the
winter. In the summer, however, POD depends more on
the short-period transient rhythms of atmospheric pres-
sure. The population of Khanty-Mansiysk is exposed to
a changed gas environment throughout the year. Hyperoxia
is observed for five months: November, December, Janu-
ary, February, and March. Normoxia is observed in April,
May, and June (the spring component) and in September
and October (the autumn component). Hyperthermic hypoxia
is observed in July and August.

In the subtropical climate zone, stable, low-amplitude
rhythms of weather patterns largely explain the detection of
arigid POD rhythm with a low mesor (coefficient of variation:
2.3%). The population of the Limpopo province experiences
slightly different POD conditions during the dry season (May
to September). However, according to the medical weather
classification, hypoxia requires intensified medical monitor-
ing during the wet season (November to May).

In the context of mathematical data processing, aperiodic
components in weather pattern changes should be consid-
ered. To address this necessity, it is crucial to use meth-
odologies that estimate temporal variations in the spectral
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structure of time series. In addition, it is recommended to use
specific terms such as hyperoxic day and hyperoxic weather
type to supplement medical weather classifications.
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[0MNOJIHUTE/IbHAA UHOOPMALIUA

Bxnap aBtopoB. 0.H. Paro3vH — cyLLecTBEHHbIM BKIAZ, B KOHLIEMLMIO U An-
3aliH UCCeoBaHWsA, pefiaKTUPOBaHYE 1 OKOHYATENBHOE YTBEPX/EHME PYKO-
nncy; U.B Papbil — pepaKTvpoBaHue 1 OKOHYaTeNbHOE YTBEPXKAEHME PYKO-
nvey; J1. MyTano — aHanm3 aanHbix; E.O. LanamoBa — noarotoBka nepeoro
BapuaHTa cTatbu; A.b. [yKOB — pefaKTUPOBaHWe NEpBOro BapuaHTa CTaTbyf;
3.P. ParoavHa — Habop nepBuyHoro Matepuana; W.A. ToroHsilleBa — aHa-
JU3 [aHHbIX. Bce aBTOpbI MOATBEPKAAKOT COOTBETCTBME CBOETO aBTOPCTBA
MeXayHapoaHbIM Kputepuam ICMJE (Bce aBTOpbl BHECM CYLLECTBEHHbI
BK/IaL, B Pa3paboTKy KOHLIENLWMW, NpOBEAEHWE UCCNE0BaHNS U MOATOTOBKY
CTaTby, MPOYIN 1 0f00pMNM UHaNbHYID BEPCUI0 Nepef NybnuKaumen).
ITHueckan akcnepTusa. [lpoBefeHne UCCNeoBaHWsA 0A00PEHO NoKamb-
HbIM 3TUYECKUM KOMMUTETOM XaHTbl-MaHCWICKOI rocyaapcTBeHHOM Mean-
LIMHCKO aKkagemum (3akiodenve N 214 ot 15 okTabps 2024 r.).
WUcTtounukmn dpuHancuposanusa. OTcyTCTBYHOT.

PackpbiThe uHTepecoB. ABTOPLI 3aABAAIOT 06 OTCYTCTBUM OTHOLLIEHWI, fie-
ATENbHOCTV W MHTEPECOB 3a MOCNeHWE TPW rofa, CBA3aHHbIX C TPETbUMM
MUaMm1 (KOMMEPYECKUMM 1 HEKOMMEPYECKVMM), MHTEPECH! KOTOPbIX MOTYT
BbITb 3aTPOHYTHI COAEPIKAHMEM CTaTbU.

OpuruHanbHocTb. [1py CO3aaHMM HacTosLLEN paboTsl aBTOPbI He UCMOMb-
30Banv paHee onybiMKOBaHHbIe CBEAEHMSs (TEKCT, AMIOCTPaLWMY, AaHHbIE).
HocTyn K paHHbIM. Pe[jakLMOHHas NOSMTUKA B OTHOLLEHWW COBMECTHOTO
MCMONb30BaHUs AaHHbIX K HAacTosLLEeM paboTe He MpUMeHWUMa, HoBble AaH-
Hble He cobupany 1 He co3aaBanu.

leHepaTUBHbIA UCKYCCTBEHHbIA MHTENNEKT. [1py1 CO34aHMM HACTOALLEN
CTaTby TEXHOMOMM FeHEPaTVBHOIO UCKYCCTBEHHOTO MHTESINEKTA He MCTIoMb-
30Ba.

PaccMotpenue u peueHsupoBanue. Hactosias paboTa nogaHa B xyp-
Han B MHWLMATUBHOM MOPAAKE W PaccMOTpeHa no 06bI4HOM MpoLemype.
B peLieH3vpoBaHUy y4acTBOBaM [Ba BHELLUHMX PELIEH3eHTa, YieH pefaK-
LIOHHOM KOMNErnn 1 HayYHbIA PefaKTop M3haHus.
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