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AHHOTALMA

N3yyenne pacnpocTpaHeHHocTM 3abonieBaHuii He0b6X0AMMO paccMaTpuBaTh C YYETOM pe3ysibTaTUBHOCTY TECTOB, KOTOpble
UCMONb3YKOTCA ANA MX AMArHOCTUKMW. B ycnoBusax naHaeMum HOBOWM KopoHaBupycHon uHdekumm (COVID-19) nabopatopHoe
TECTUPOBaHME SBNSETCA OHUM U3 BaXKHENLUMX KOMMOHEHTOB 00LLUei cTpaTerii NpounakTUKK AaHHOro 3aboneBaHus, B TOM
uucne W NS U3YYEeHUs CeporpeBaneHTHOCTW, NO3BONANLLENH OLEHMBATL YPOBEHb MOMYNALMOHHOr0 UMMyHUTETA. B cTaTbhe
nofpobHo paccMaTpuUBaloTCA Crocobbl pacyeTa M NpaKTUYECKOr0 NPUMEHEHWS TaKMX NOKa3aTeNiel pesynbTaTMBHOCTY Nabo-
PaTOpHbIX METOL0B MCCNEAO0BaHMS, KaK YyBCTBUTENIbHOCTb, CNELMPUYHOCTb, MPOrHOCTUYECKAsA 3HA4YUMOCTb NOSIOKUTENBHOMO
W oTpULaTeNbHOro pe3ynbTaToB TecTa, KoadduumeHTa npasgonofcbus. Ha npuMepe uccnepoBaHui, U3yyaBLUMX ceponpe-
BasneHTHocTb COVID-19, npoaeMOHCTPMPOBaHO BNMSIHME AaHHbIX MOKasaTeslei Ha OLEHKY pacnpoCTpaHeHHOCTU W mpej-
CTaBJ/ieHa METOJMKA ee KOPPEKLMU C Y4EeTOM [laHHbIX O pe3ynbTaTUBHOCTM AMarHOCTUYEeCKUX TecToB. [lpefcTaBneH obpasel
CMHTaKCUCa ANs nporpaMMHoro obecneyeHus R, no3BonisioLLmii NPOBECTM pacyeT A0BEPUTENbHBIX UHTEPBANOB AJ1S1 pacrnpo-
CTPaHEHHOCTM C UCMOL30BaHWEM MpoLeAypbl byTcTpena npu U3BECTHBLIX aBCONKTHBLIX 3HAUEHUSX UCTUHHO MOSIOXUTENbHBIX
M UCTUHHO OTpMLATENbHBIX Pe3yNbTaToB, JIOXKHO MONOMMUTENBHBIX M IOXHO OTpULIATENbHBIX pe3ynbraTtoB. [peactaBneHue
CKOPPEKTUPOBaHHO Ha NOKa3aTenu pe3ysbTaTUBHOCTM PacnPOCTPAHEHHOCTU C YKa3aHWEM [0BEPUTENbHbIX MHTEPBAsOB Mo-
3BONSAET COMOCTaBUTb Pe3yNibTaTbl, MOJTyYEHHbIE C UCMOJIb30BAHUEM Pa3HbIX CEpONIoruyeckux TecToB. CTaTbs NpeAHasHauyeHa
ANS MarucTPaHTOB, acrMPaHTOB M [LOKTOPAHTOB MEAMLIMHCKUX CNELMaNbHOCTEN, YbM UCCNEA0BAHNSA CBA3aHbI C OLIEHKOM pac-
NpOCTPaHEHHOCTM 3aboNieBaHIA NO pe3ynbTaTaM NOMyNALMOHHBIX CEPOIOTMYECKUX NOMEPEYHbIX UCCNEA0BaHUA.

KnioueBble cnoBa: pacnpoCTPaHEHHOCTb; CEPOMNpPEBAaNEHTHOCTb; YyBCTBUTENILHOCTb; CreUMdUYHOCTb; KO3QhuUMeHT
npaeaononobus; TeopeMa baiieca; nporHocTMYecKas 3Ha4MMOCTb; TOYHOCTb; AMarHocTuka; COVID-19.
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ABSTRACT

Assessment of the prevalence of the disease or condition should consider the accuracy of the diagnostic tests. In the context
of the new coronavirus infection (COVID-19) pandemic, laboratory testing has been one of the most important components
of the overall strategy for the control and prevention of this infection. Seroprevalence studies have been used to assess and
monitor the level of population immunity to the virus.

In this paper we provide detailed description of the methods to calculate and interpret the accuracy of laboratory tests
as well as their sensitivity, specificity, positive- and negative prognostic values of laboratory tests using seroprevalence of
COVID-19 studies as an example for better understanding of the methodological issues. The use of the laboratory tests accuracy
in prevalence studies has been demonstrated. A sample syntax to calculate confidence intervals for the prevalence estimates
using the bootstrap procedure with known absolute values of true positive and true negative results, false positive and false
negative results for R software is also provided. Presentation of the prevalence estimates adjusted for test performance
indicators with confidence intervals improves comparability of the findings obtained using different serological tests.

The article is intended for undergraduate-, postgraduate-, and doctoral students in health sciences working with the
assessment of the prevalence (seroprevalence) of diseases or conditions through population-based serological surveys.

Keywords: prevalence; seroprevalence; sensitivity; specificity; likelihood ratio; Bayes' theorem; prognostic value; accuracy;
diagnostics; COVID-19.
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HAYYHBI OB30P

BBEJEHUE

ToyHas oOLeHKa pacnpocTpaHeHHOCTH HeobxoauMa
AN onpeeneHns 6pemMeHn MHAEKLMOHHBIX BonesHei v npu-
HATMA afieKBaTHbIX Mep no 6opbbe ¢ Humu [1]. CTaHaapTHbIN
cnocob pacyeTa pacnpocTpaHeHHOCTU 3abo/eBaHMIA U cocTo-
SHWIA NpefcTaBnseT coboi 400 NONOKMTENbHBIX pe3yibTa-
TOB, MOAYYEHHbIX B pe3ysibTate NPUMEHEHUS AWMArHoCTUue-
CKOro TecTa Ha BbIBOpKe JINL, M3 U3y4aeMOoii COBOKYMHOCTH.
B pspe cnydaes 3ta oueHKa MoXeT bbiTb 3aTpyAHeHa M3-3a
TOrO, YTO AMArHOCTUYECKUE TECTbI, UCMOMb3yeMble MpU Bbl-
SIBNIEHUM TOTO UM MHOTO 3aboneBaHus, 06nafalT pasMyHoN
Ha[,eXHOCTbLI, TO ECTb He MO3BONSIOT Pa3feNnuTb uccneaye-
MYt BbIDOPKY Ha rpynny UMeloLLmMX 1 He UMetoLLmx 3aboneBa-
Hue [2]. B cBA3M ¢ 3TMM BO3HWKaeT HeobX0AMMOCTb He NPoCTo
OLEHUTb Pe3yNbTaTUBHOCTb TECTa B BUAE YYBCTBUTEbHOCTH
U cneunUYHOCTM B CPaBHEHMM C TaK Ha3blBaEMbIM 30/10TbIM
CTaHAapTOM, HO M NPOBECTW KOPPEKLMIO MOSTYYEHHOM OLIEHKH
PacnpoCTPaHEHHOCTU € Y4ETOM HafeXHOCTU UCMOJb3YeMOro
TecTa. B nocneaHve rofbl B CBA3M C NaHAeMe HOBOW KOPO-
HaBupycHom uHpekumun COVID-19 TeMa OLeHKM pesynbTaTuB-
HOCTM [MarHOCTUYECKUX TECTOB, B TOM YMCIe Ceponoruye-
CKMX, CTAHOBMTCA eLLie Donee aKTyanbHOM KaK B KITMHUYECKO
MeJMLMHe, TaK U NpU NPOBEeAEHWUM 3NULEMUONOTUYECKMX UC-
CnefoBaHuii [3].

Lenblo naHHOW cTaTbi ABNSETCA NpeAcCTaBleHUe Me-
TOAMKM pacyeTa OCHOBHbIX MOKa3aTenen pe3ynbTaTMBHOCTU
AMarHOCTUYECKOr0 TecTa U KOpPEKLMM pacrpoCTpaHeHHOCTH
3abonieBaHuA C Y4ETOM [aHHbIX BEMIMYMH Ha MPUMEPE OLIEHKH
ceponpesaneHtHoctn COVID-19.

BO3MOXXHOCTU JTABOPATOPHOM
NUATHOCTUKU COVID-19

B ycnoBusix naHaeMun HoBOW KOPOHABUPYCHON MHGEKLIMM
(COVID-19) nabopaTopHoe TecTMpoBaHUe SIBNAETCA OLHUM
U3 BaXKHEWLUMX KOMMOHEHTOB 00LLen cTpatervu npodunak-
TUKM OaHHoro 3abonesanusa. [na amarHoctuku COVID-19
UCNONb3YIOTCA KaK NpsMble, TaK U HenpsMble nabopartop-
Hble TecTbl. [psMble METOAbI AMArHOCTUKM BhISIBNSAIOT BUPYC
WK ero KOMMOHEHTbI (FeHETUYECKUIA MaTepuan) B UCCNeay-
eMoM obpasue. [prMepoM npsMoro MeToAa SiBNSETCA Mo-
mvMepasHas uenHas peakums (MLP), kotopas npumensetcs
AN uaeHTuguraummn BupycHon PHK B HazodapuHreanbHoM
Ma3Ke W/unn MasKe M3 poTOrOTKM B 0CTpoM hase UHDEKLMM.
MNLP sBnsetca 3010TbIM cTaHAAPTOM auarHoctuku COVID-19
u pekomenayetcs BO3 pns obcnegosaHus BeposATHBIX Criy-
yaes COVID-19 cpepm KoHTakTHbIX nuy, [4]. MLP Hanbonee
MHpOpMaTUBHa B Te4yeHMe NepBoi Hedenu 3aboneBaHus,
HauMHas CO BTOPOW Hefenn pe3ysnbTaTUBHOCTb 3TOM0 Me-
TOLA CHUKAETCA, YTO 00YCNOB/IEHO NPOAOMMKUTENBHOCTbH
MepcUCTEHLMN BUPYCA B HOCOTNIOTKE U AJMTENBHOCTBIO BU-
pycoBbligenenus [5]. PesynbtatuBHocTb TP Takke 3aBucut
oT TsecT 3abonesanusa. Y 6onbHbix COVID-19 B nerkoi
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(bopme pesynbTar 06CneioBaHUA MOXKET ObITb NOXHO OT-
puLaTeNbHbIM U3-3a bosee HU3KOW BUPYCHOM Harpy3ku [6].

HenpsMble MeToabl BbISBNAIOT MMMYHHBIA OTBET Opra-
HW3Ma Ha BHe[peHUe BUpYCa, HaNpuUMep, CeposorMyecKue
nabopaTopHble TecTbl, NpeAHa3HauYeHHbIe [1S OMpeAesieHns
UMMyHornobynuHos knacca A (IgA), M (IgM) u G (IgG) K Kom-
MoHeHTaM BUpYca, Takux Kak Spike (S)-6enok, peuenTop-ces-
3blBalOLLMIA JOMEH, HyKieoKancug [5, 7, 8]. Mepuog, ot Havana
3aboneBaHuns 10 NOSB/IEHUA B KPOBM aHTUTES B A0CTATO4HOM
KOHLEHTpaUMu Ha3blBaeTCs MepUojoM «CepPOHEraTMBHOIO
OKHa». B TeueHue 3Toro NpoMexKyTKa BPeMeHW ceponormye-
CKMe TecTbl HeMH@OpMaTMBHBL. VIMMYHOrNOBYMHBI pasHbX
K/1accoB NOSBASOTCA B OTBET Ha MHGEKLMIO B pa3Hoe BpeMS.
IgM sBnAlOTCA paHHUMM W NPOAYLIMPYHOTCA CO BTOPOW HEAenm
3aboneanus, IgG onpenenstotca B kposu nocne 12-14 aHen
0T Havana bonesnu [9, 10]. B atoT nepuoa ceponoruyeckue
TECTbl CTAHOBATCA Donee pesynbTaTUBHLIM METOAOM AMarHo-
ctvky COVID-19, yem obHapyKeHUe reHeTMHECKOro MaTepumana
meToaoM [ILUP B Hocornotke [5]. Takum obpasoM, npsMble
MeTozbl HeobxoauMbl 1S BbICTPON MAEHTUGMKALMK BUPYCO-
BbILENUTENEN, @ HENpAMble — ANS NOATBEPKAEHMSA (aKTa
Ha/M4mMs ryMopanbHoro MMMyHUTeTa (aHTuTen).

OLIEHKA YYBCTBUTEJIbHOCTU
N CNELUDUYHOCTU TECTA

PesynbTaTMBHOCTb AMArHOCTUYECKUX TECTOB OMpepens-
eTCA MOKa3aTensMu YyBCTBUTENBHOCTM M CMeLMGUYHOCTY.
OueHKa [aHHbIX NOKa3aTeneil NPOBOAMTCA Ha OCHOBaHWUM
CPaBHEHWS TECTA C TaK Ha3blBaEMbIM 30/10TbIM CTaHLAPTOM.
3onoToi CTaHZApT — 3TO NYYIUMA OTAENbHBIA TecT (M
KOMBWHaLWS TeCTOB), KOTOPLIN B HAaCTOALLEE BPEMS CUMTAET-
CS NPeAnoYTUTENbHBIM METOLOM AUArHOCTUKW KOHKPETHOro
3abonesanus [4]. Bce apyrie MeTobl AUArHOCTUKM, BKIKOYaR
ntob0i1 HOBBIV TECT, HEOOXOAMMO CpPaBHMBATL C HUM. 3010TOM
CTaHAapT pa3nuyeH Ans pasHbix 3aboneBaHuil.

Mop 4yBCTBUTENBHOCTHIO NabopaToOpPHOro TecTa B LiEJIOM
MOHWUMAETCS BEPOATHOCTb MOJIOKUTENBHOMO pe3ynbTaTta
AaHHOro TecTa y YenoBeKa, UMelollero 3aboneBaHue, Ko-
TOpas PaccyMTbIBAETCA, KaK 0N UCTUHHO MOOXKMTENbHBIX
pe3ynbTaToB Tecta cpeau 06cnefoBaHHbIX UL, UMEIOLLUX
3aboneBanue. CneunpryHOCTb — 3T0 BEPOATHOCTb OTPULA-
TeNbHOro pesynbTaTta TecTa y YesnoBeKa, He UMetoLLero 3abo-
NeBaHus, KOTOpPas PacCUUTLIBAETCS, KaK OTHOLLEHUE UCTUHHO
OTpULATENbHBIX Pe3ynbTaToB K 0bLyeMy uucny obcnepoBaH-
HbIX JIOAEN, He UMetoLLMX 3aboneBaHms.

PaccMoTpuM oLeHKY YyBCTBUTENBHOCTU U CreLMbUYHO-
CTW CepoNornyecKoro Tecta Ha npuMepe UccnefoBaHus ob-
pa3LoB CbIBOPOTKM KPoBYM Ntofeid, nepebonesiumx COVID-19,
Ha Hannume 1gG K S-6enky SARS-CoV-2 (tabn. 1). Y Bcex
obcnenoBaHHbIX anarHo3 COVID-19 6bin paHee NOATBEPH-
aeH nyteM BoisieneHns PHK SARS-CoV-2 B HasogapuHre-
anbHOM MasKke W/unm Maske u3 poTornoTku MetogoMm [LP.
3abop KpoBW y 0AHOM rpynnbl NepeboneBLIMX NPOU3BOLUICA
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Ta6nuua 1. OueHKa AMarHOCTMYECKOW pe3ysbTaTMBHOCTW CEPOSIOrMYECKOro TecTa A BbisBEHUs UMMYHOrnobynuHoB knacca G (IgG)

K S-6enky SARS-CoV-2 y nepebonesiumx COVID-19

Table 1. Evaluation of the diagnostic performance of a serological test for the detection of class G immunoglobulins (IgG) to the

SARS-CoV-2 S-protein in patients who recovered from COVID-19

Mepeboneswme COVID-19 (NLIP+)

Patients with a history of COVID-19 (PCR+)

He 6oneswwue COVID-19

Patients without a history of COVID-19
6-12 penb / Day 6-12 | 13-20 peHb / Day 13-20
lgG+ 425 427 2 4271429
WCTMHHO nonoxuTeNbHble JloxHo nonoxuTenbHble
True positives False positives
lgG- 169 0 1294 1463/1294
JloxHo oTpuLaTenbHble NcTuHHO oTpuuaTenbHble
False negatives True negatives
594 427 1296 1890/1723

yepes 6—12 gHen (N=594), a y apyron — yepe3 13-20 gHei
(N=427) oT nosBNEHNS KIMHUYECKUX cMMITOMOB [8].

MapannenbHo 3TOT e CeposIornyecKuit TeCT UCMOMb30-
BaJICA NS UCCNIe0BaHUS CbIBOPOTOK KPOBW 3[0POBbLIX [0-
HOPOB, MONYYeHHbIX A0 Hayana naHaemun (N=1296).

06pasupbl, nonoxutensHole Ha lgé kK SARS-CoV-2, nony-
YeHHble oT fofen, nepebonesiumx COVID-19, paccmatpusa-
JINCb KaK UCTMHHO NonoxuTenbHble. OTpuuatensHble obpas-
bl y l0fel C NOATBEPXAEHHBIM AMArHO30M — KaK JIOXHO
oTpuuatenbHble. Hanuume aHTUTeN B CbIBOPOTKaX 3[,0POBbIX
LO0HOPOB, NOJTyYeHHBIX 10 HaYaa NaH4EeMUH, PacLieHMBaNoCh
KaK JI03KHO MONOXMTENbHBIA pe3ynbTar, 0TCYTCTBUE aHTUTEN
B [aHHbIX 00pa3Liax — Kak UCTUHHO OTpULLaTENbHBINA pe3ynb-
Tar (tabn. 2).

PaccuutaeM 4yBCTBMTENBHOCTb CEPONOTUYECKOro Te-
cTa yepe3 6—12 pHeit (Y,_,,) n yepe3 13-20 pHeit (H,;_5)
no dhopmyne:

Yy =525 g 715.71 59,
VN+N0 594
427
Y, = 12100%,
13-20 427 0

roe UM — wucTuHHO monoutenbHble pe3ynbtatsl; JI0 —
JIO}KHO OTpULaTeNbHbIE pe3yNbTaThl.

YyscTBuTtenbHOCTb 71,5% 03HauaeT, YTo [LaHHbIA TecT,
BbIMOJIHEHHBIN Yepe3 6—12 oHel 0T Hadana 3aboneBaHus,
cnocobeH BbisBUTH IgG K BUpYCY M TEM caMbiM NOATBEPAUTL
daKT nepeHeceHHomn nHdexkumm y 71,5% niopeir, nepebones-
wmx COVID-19. B To BpeMs Kak npu 3abope KpoBW Ha aHTU-
Tena ¢ 13 no 20 geHb oT Havana 3abonesanus IgG onpepe-
nanueb y 100% nepereciumx COVID-19 (4yBcTBUTENBHOCTD
100%). TakuM 06pa3oM, HyBCTBUTENILHOCTb CEPOSIOTMHECKMX
TECTOB 3aBMCUT OT BPEMEHM MOSBNEHUS UMMYHHOIO OTBETa
(NpomyKummn aHTuTen), a, criefoBaTeNbHO, U CPOKOB 3abopa
KpoBM OT Hauyana 3aboneBaHus. [laHHbIii METOA AWArHOCTU-
KW ABNAETCA BbICOKOYYBCTBUTENbHBIM B MEPUOS, aKTUBHOIA
NPOAYKUMM U umpKynaumm antuten K SARS-CoV-2, ot 1
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[0 7 MecsLeB nocnie nepeHeceHHoM MHdeKumu [5]. B Teue-
HWEe YKa3aHHOro NPOMEXKYTKa BPEMEHW [aHHbIN TECT MOXET
MCMOoMb30BaThCS 1A BbISBNEHUSA (CKPUHWHIA) nepeboneBLumx
COVID-19, BBMAY HU3KOM BEPOATHOCTM «MPOMYCTUTLY Yeno-
BeKa, nepeHecLero 3aboneBaHue (HU3Kas 4acToTa JIOXKHO
OTpULaTENbHbIX pe3ynbTaToB). B cBA3M c yTpaTon NOCTUH-
(EKLMOHHBIX M NOCTBAKLMHAMBHBIX aHTUTEN MO UCTEYEHMID
6—7 MecsLeB Ceponornyeckue TecTbl BHOBb CTAHOBATCA He-
MHOPMaTUBHBLIMM [3].

Cneunduyroctb (C) ceponormyeckoro Metoga AuarHo-
CTWKU paccuuTaem no Gopmyne:

o _ 1294

V04N 129442

roe M0 — ucTuHHO oTpuuaTtenbHble pesynbtathl; JINT —
NOHO NOSOMTENbHBIE Pe3ySbTaThl.

Cneundununocts 99,8% o3Hauaet, yto He 6GoneBlume
COVID-19 nonyyat oTpuuaTeNbHbIA pe3ysbTaT UCCeA0BaHNS
B 99,8% cnyyaeB (HU3Kas BEPOATHOCTb JIOMHO MOJIOMUTENb-
HbIX pe3ynbTatoB). [IPUYMHOI JIOXKHO NONOKUTENBHBIX Pe3y/b-
TaToB MOMYT ObITb TaK Ha3blBaEMbIE MEPEKPECTHBIE PeaKLH,
KOrJa aHTUTeNa K Ce30HHbIM KOPOHaBWpYycaM MaeHTUdUUMpY-
l0TCS TECT-CMCTEMOIA KaK aHTuTena K SARS-CoV-2 [11].

Mpy NpUMeHeHNUM NaHenM NocNeA0BaTeNbHbIX TECTOB MO-
XeT BbITb paccunTaHa TaKKe KOMBMHMpOBaHHas cneumduy-
HOCTb:

KombuHmpoBaHHas cneundmyHocTb =1-(1-cneumduyHocTb
Tecta 1)x(1-cneunduyHocTb TecTa 2)x
(1-cneunduyHocTb TECTa N).

KoMbuHMpoBaHHas 4yBCTBUTENIbHOCTL PacCUMTLIBAETCS
no aHanoruyHoi dopmyne.

OLIEHKA KO3®O®ULUEHTA
NMPABOMNOA0BMA

=0,998=99,8%,

B otnuume ot YyBCTBUTEJIbHOCTU U CI'IELI,VICI)MLIHOCTM,
KOTOpble He ABNAKTCA NOKa3atenAaMn, OLeHUBAaKLWMMU
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Ta6nuua 2. OueHKa AMarHOCTMYECKOW pe3ysibTaTMBHOCTW CEPOSIOrMYECKOro TecTa A BbisBEHUs UMMYHOrnobynuHoB knacca G (IgG)
y nepeboneswux COVID-19 B 3aBUCUMOCTM OT pacnpoCTpaHEHHOCTM MHbEKLMM

Table 2. Evaluation of the diagnostic performance of a serological test for the detection of class G immunoglobulins (IgG) in recovered
patients with COVID-19, depending on the prevalence of infection

PacnpoctpatenHocTsb 0,5%
Prevalence 0.5%

PacnpoctpaHeHHocTb 22%
Prevalence 22%

Bcero Bcero

IG G (+) 166G (-) Total IGG (+) IGG (-) Total
MNepe6oneswwe COVID-19 (MLP+) 935 (1N) 244 (N0) 1179 935 (UMn) 244 (110) 1179
Patients with a history of COVID-19
(PCR+)
He 6onestwme COVID-19 (MLUP-) 500 (1) 302000 (10) 302500 5 (1) 3020 (M0) 3025
Patients without history of COVID-19
Bcero 1435 302244 3030679 (N) 940 3264 4204 (N)
Total

PacnpoctpateHHocts COVID-19
Prevalence of COVID-19

YyBCTBUTENBHOCTb TECTA
Test sensitivity

CneunduyHocTb TECTa
Test specificity

MonoxuTenbHas NporHocTUYecKas
3HauMMOCTb
Positive predictive value

OTpuuaTenbHas NporHocTuyeckas
3HaYMMOCTb
Negative predictive value

YacToTa N0XKHO NONOKUTENBHBIX
pesynbTaToB
False positive rate

KoadduumeHt npaBgonoaodms
MOJIOMKMUTENBHOIO pe3y/ibTaTa
The likelihood ratio of a positive
result

KoadduumeHt npasgonopobus
OTPULLATENIbHOO pe3yfbTata
Likelihood ratio of a negative result

TouHocTb
Accuracy

(MN+11M)/N=1435/3030679=0,005=0,5%

MN/(MN+N0)=935/1179=0,793=79,3%

10/(N+0)=302000/302500=0,998=99,8%

NN/MN+n)=935/1435=0,652=65,2%

10/(10+J10)=302000/302244=0,999=99,9%

NN/(MN+NM)=500/1435=0,348=34,8%

4/(1-C)=0,793/(1-0,998)=396,5

(1-4)/C=(1-0,793)/0,998=0,21

(UN+10)/N=93(5+302 000)/303 679=0,998

(UN+1N)/N=940/4204=0,22=22%

NN/(MN+0)=935/1179=0,793=79,3%

10/(N+M0)=3020/3025=0,998=99,8%

NN/(UN+NM)=935/940=0,995=99,5%

10/(10+J10)=3020/3264=0,925=92,5%

JIN/(UN+1N)=5/940=0,005=5%

4/(1-C)=0,793/(1-0,998)=396,5

(1-4)/C=(1-0,793)/0,998=0,21

(UN+10)/N=(935+3020)/4204=0,94

Mpumeyanme: UM — uctuHHO nonoxutensHble, U0 — ucTuHHO oTpuuaTensHble, JIM — noxHo nonoxutenbHole, S0 — noxHO oTpULa-

TenbHble, N — uncno obcnefoBakHbIx, Y — yyBcTBUTENBHOCTL, C — CcneumduyHocTb.

Notes: UM — true positive, N0 — true-negative, JIN — false positive, JI0 — false negative, N — number of patients examined,

Y — sensitivity, C — specificity.

BEPOATHOCTb HanMuMs 3aboneBaHNs Y KOHKPETHOrO nauu-
eHTa, KoadduumeHT npasgononobus (KIM) nossonset oue-
HWTb Pe3ynbTaTbl AMArHOCTUYECKOro TecTa NPUMEHUTENBHO
K KOHKpeTHoMy yenoseky [12]. KI1 paccuuTbiBaeTcs Kak oT-
HOLLEHMEe BEPOSATHOCTM OMPEeAEeNieHHOro (MON0XUTENBHOrO
WAM OTpULIATENLHOrO) pesynbTaTa TecTa y YesioBeKa ¢ 3abo-
NIeBaHMEM K BEPOATHOCTM TaKOr0 JKe pe3ynbTata y YenoBeKa
0e3 3aboneBaHus.

KM nonoxutencHoro pesynbtata (KIM+) paccumtbiBaet-
CA KaK OTHOLLEHWE BEPOSITHOCTU UCTMHHO MONOXUTENBHOIO
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pesynbTata Tecta Ha aHTuTena K SARS-CoV-2 (1o ecTb nono-
XUTeNbHOro pesynbTata y nepebonesiero COVID-19) k Be-
POSATHOCTY JI03KHOMOMOXUTENbHOMO pesynbrara.

UN/(UN+J10)

T ann+o)

Cesizb Mexay KIM+ 1 4yBcTBUTENBHOCTBIO M CNeLmdUYHO-
CTbH0 MOXKHO BbIPa3uTh CieAyHoLmMM 0bpa3om:

KN+ =Y/(1-C).
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KM oTtpuuatentHoro pesynbtata (KIM-) paccuutbiaetca
KaK OTHOLUEHMEe BEPOSITHOCTM JIOXHOOTPULLATENbHOTO pe-
3ynbTaTa Tecta Ha aHTuTena K SARS-CoV-2 K BeposTHOCTM
UCTMHHO OTPULLATENbHOMO pesynbTata.

J10/(N=+10)
~ W0/(N+40)

Mpu 3TOM cBA3b Mexay K- 1 xapaKTepucTKamm TecTa
byneT BbIrnaaeTb CleayoLwmM 0bpasom:

KN-=(1-4)/C.

Yem cunbhee KIT oTnnyaeTcs oT efuHMUbl B CTOPOHY
bonblwmx 3HaueHwii (KM+) unm B ctopoHy Hyna (KM-), Tem
TOYHEe [laHHbIN TeCT NOATBEPXKAAET HaJlMune UK OTCYTCTBUE
3aboneBaHus.

K onucbiBaeT M3MeHeHUe BEpOSATHOCTM 3aboneBaHWA
Ha OCHOBaHWUM NPeATECTOBO BEPOATHOCTM U pe3ynbTaTa Te-
CTa, 0TBeYas Ha Bonpoc: «KaKoBa NoCcTTeCToBas BEPOSTHOCTb
Hanmumsa 3aboneBaHus ¢ y4eTOM pe3ynbTaToB TecTa?». Dak-
TMYECKas MOCTTeCTOBast BEPOSTHOCTb 3aBUCHT OT BEIMYMHDI
KI (koTopas, B CBOI0 04Yepeab, 3aBUCUT OT YyBCTBUTESIbHO-
CTH, cneunduyHOCTU TecTa, pacnpocTpaHeHHOCTH 3abone-
BaHWA) U OLIEHKM NpeaTecTOBOM BEPOATHOCTM 3a00NeBaHMs
[13]. Korga npoBedeHHbIN TECT AUXOTOMMYEH, Mbl MOXEM
paccumtatb Kl Ha 0CHOBaHMM M3BECTHBIX JAHHBIX O YyBCTBU-
TENILHOCTU M CneLmM@uyHoCTH.

OLLEHKA NPOrHOCTUYECKOW
3HAYUMOCTU NONIOXKUTESIbHOIO
U OTPULIATEJIbHOIO PE3YJIbTATOB
TECTA

MMoMUMO UyBCTBMTENBHOCTM U CMELMGBUYHOCTU OLEHM-
BaeTCA NONOXKUTENbHAA U OTpULIATeNbHas MPOrHOCTMYeCKas
3HauMMocCTb flabopaTopHoro MeToga AUarHoCTUKM. Monoxu-
TenbHas NporHocTuyeckas 3HaumMoctsb ([M3) — 3to BeposT-
HOCTb Hanuums 3aboneBaHWs NpU NONOXKUTENBHOM pe3ynb-
Tate Tecta. B cnyyae ¢ COVID-19, B otnmume oT nokasarens
UYBCTBUTENBHOCTM TECTA, KOTOPbIN ONpefensieT BepOATHOCTb
MOJNIOXKMTENBHOrO pesynbTata 0b6cnesoBaHus Y YenoBeKa,
nepereciuero COVID-19, MM3 noka3sbiBaeT BEPOATHOCTb ObITh
nepeboneswmM COVID-19 npu nonoxutensHoM pesynbTate
TECTa, YTo UMeeT bonbLLee NPaKTMYECKOE 3HAYeHUe, Hanpu-
Mep, np1 BeccMMNTOMHOM TedeHun 3abonieBaHus.

PaccuuraeM I3 npeanoxeHHoro ceponoruyeckoro Te-
cTa no Qopmyne:

I'II'I3=—V”-I ————425 =0,995=99,5%.
Un+nn - 427
Tak, yepe3 6—12 nHei nocne 3aboneBanus TecT B 99,5%
C/ly4yaeB MPaBUILHO OMpefeNsieT YesoBeKa, MepeHecLLero
COVID-19, a yepe3 13-20 nHeit — B 100% cnyyaes.
OTpuuaTenbHas NporHocTMyecKas 3HaumMocTb (OMN3) —
3T0 BEPOATHOCTb TOFO, YTO OTPULIATENbHbIN pe3ynbTaT Tecta
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npaBW/IbHO ONpeaensieT YenoBeka be3 3abonesanuns. Paccum-
TaeM OM3 no popmyne:
0H3=ﬂ=£=0,884=88,4%.
N0+ J10 1463

Takum 06pa3oM, TOYHOCTb MAEHTUPUKALMM YENOBEKA,
He bonesuwero COVID-19, coctaenset 88,4%.

JlnarHoctuyeckas TOYHOCTb TecTa (accuracy) paccymTbl-
BAETCA KaK OTHOLLEHWE UCTUHHO OTPULATENbHBLIX U UCTUHHO
MOJIOKMTENbHBIX Pe3yNbTaToB aHan3a K obLeMy uucny 0b-
Cef0BaHHbIX.

B otnanume ot wyBcTBUTENLHOCTU M CneumdmyHocTy, TN3
u OMN3 3aBucKT 0T pacnpocTpaHeHHOCTU 3abonieBaHus B no-
nynaummn [14]. Tlpy ucnonb3oBaHWM OJHOTO U TOrO XKe ce-
POJIOTMYECKOro METOAa AMArHOCTUKM C YYBCTBUTENBHOCTbIO
79,3% u cneundmyHocTbio 99,8% npum pasHoii pacnpocTpa-
HeHHOCTU 3aboneBaHMs BbIKM NOTyYeHbI pa3Hble NOKa3aTenm
MN3 v 0N3 (tabn. 2).

BJIMAHWUE NOKA3ATE/EN
PE3Y/IbTATUBHOCTU TECTOB
HA PACMIPOCTPAHEHHOCTb

Mokasatenu MMN3 aMarHoCTMYECKOro TecTa UMEKT Hau-
Donbluee 3HayeHWe ANA CKPUHWHIA W LENei OLEHKW nomy-
NAUMOHHOrO MMMYHWTETA K pAafy 3aboneBaHui, Hanpumep,
BbISIB/IEHMSA [ONIN HAaceNeHNs, MetoLLen MMyHUTET K SARS-
CoV-2 [15].

CornacHo TeopeMe balieca, MoXHO onpeaenuTb BepoST-
HOCTb CODbITUS MPY YCNOBUM, YTO NPOM3OLLIIO APYroe CTaTu-
CTMYECKM B3aUMOCBA3aHHOE C HAM CODbITUE, U Mbl 3HAEM €ro
BEPOATHOCTb. [IPUMEHNTESIBHO K IUArHOCTUHECKOMY TECTY 3TO
03HA4aeT, 4TO Mbl MOXEM paccyMTaTb BEPOSTHOCTb HalMums
OnpeAenieHHoro 3aboneBaHus UM COCTOSHMSA, B3AIB B pacyeT
KaK paHee M3BeCTHyl0 MHMOpMaumio (Hanpumep, pacnpo-
CTpaHeHHOCTb 3ab0/1eBaHMA/COCTOAHMUA B NONYNALMM), TaK
U BEPOATHOCTb HaNMuMsA [AHHOrO COCTOSIHUS MO pesyfbTa-
TaM AMarHoCTMYECKOro TecTa, OCHOBaHHYI0 Ha ero YyBCTBYU-
TenbHocTH, cneumduuHocty, MN3 1 0MN3. CyMMapHo AaHHbIe
BEPOATHOCTM NO3BONSIOT OLIEHUTb NOCTTECTOBY0 BEPOATHOCTL
Hanuuua 3aboneBaHust UM COCTOAHWA, KOTOpas, KaK npaBu-
N0, CTaHOBMTCA OCHOBOW ANA YCTaHOBNIEHUS AnarHo3a. llpea-
TECTOBbIE LUAHChI KOHKPETHOrO AMarHo3a yMHoMeHHbIe Ha Kl
ONpeAensT NOCTTECTOBbIE LIAHCHI:

lpeatectosble waHcbl x KI1 = locTTecToBble LWAHCHI.

MocTTecToBas BepOATHOCTb NPU MOSOKUTENLHOM
pe3ynbTate aHanuza=WM/(UMN+J10)

MocTTecToBas BepOATHOCTb MPU OTPULLATENLHOM
pe3ynbTate aHanu3a=M0/(M0+1M)

Mpu 3ToM MaTeMaTU4Yecku OLEHEHHas MNOCTTecToBas
BEpOATHOCTb B BonbluMHCTBE cnyyaeB He pocturaet 100%,
cnefoBaTeslbHO, 3T0 HE0OX0AMMO YuMTbIBATb MPU OLEHKE
pacnpocTpaHeHHOCTH, OMPeAENIEHHOM MO pe3yNbTaTaM TecTa.




HAYYHBI OB30P

Wcnonb3ys 3HaHWA 0 pe3yNnbTaTUBHOCTM TECTOB, OLIEHKY Cepo-
npesaneHTHoctn COVID-19 B nonynsumm cnepyet npoBoauTh
C YYeTOM YyBCTBUTENTLHOCTU U CMELMPUYHOCTM AWarHOCTU-
yeckux MeTtoaoB [16, 17]. Tak npu oLeHKe ceponpeBaneHT-
Hoctn COVID-19 60AbLUMHCTBO KpYMHbIX NOMYNALMOHHBIX
UCCNeaoBaHuiA NpeaCcTaBNsoT UMEHHO CKOPPEKTUPOBaHHbIE
Ha pe3ynbTaTMBHOCTb CEPONOTUYECKUX TECTOB AaHHble [18,
19, 20] MNpw 3TOM, CKOPPEKTMPOBaHHAsA PacnpoCTPAHEHHOCTb
(P.,.) MOXeT ObITb BbIpaeHa dopmynoin [21]:

P.0o=(ProveastC—1)/(H+C-1).

OueHKa A0BepUTENbHbIX MHTEPBANOB A/ CKOPPEKTUPO-
BaHHO N0 Pe3yNbTaTUBHOCTU TECTOB PacnpoCTPaHEHHOCTU
MOJXET ObITb NpOBEeHa N1 NoMoLUM NpoLieAypbl byTcTpena,
€C/IM UMEIOTCS laHHble 0 BEJIMYMHE COOTBETCTBYIOLLMX [L0BE-
PUTENbHBIX MHTEPBANOB AN YYBCTBUTENBHOCTH U CnieLmuy-
HOCTW MCMOMb3YeMOro TecTa.

MpeAnonoXuM, 4to a M b — 310 rpaHuLbl JOBEpUTENb-
HbIX MHTEPBANOB ANs NOKa3aTesnen pe3ynbTaTMBHOCTU TecTa
(4yBCTBUTENIBHOCTM UMM CNELMPUYHOCTH), TOFAA [LOBEPUTENb-
Hble MHTepBasibl A1 CKOPPEKTUPOBAHHOMN PacnpoCTPaHEeHHO-
ctu (c u d) byayT paccunTaHbl cneayowmuM obpasom [21]:
U,{a-ﬂ-C)} :

(Y4+C-1)

1 b-01-C),

(Y+C-1)

Moao6Hble Npeobpa3oBaHWA MOXHO BbINOSIHUTL U C MO-
MOLLbI0 CTAaTUCTUHECKOr0 NPOrpaMMHOro obecneyeHus, Ha-
npuMep, NakeTa R, B TaKOM clyyae He0BX0ANMbI He TONIbKO
[aHHbIE 0 CaMMX 3HAYeHUAX YyBCTBMTESIbHOCTU U Creuu-
GUYHOCTM, HO U O YMCIOBBIX 3HAYEHWUAX UCTUHHO MOMOMMU-
TeSIbHbIX, UCTUHHO OTPULIATESTbHBIX, TOXHO MONOXKUTENLHBIX
U JIOXKHO OTpULIATESIbHBIX Pe3ysibTaToB.

[na npoBeaeHns pacyeToB B R npeaBapuTenbHO Heob-
X0AMMO YCTaHOBMTb NakeT bootComb, cuHTaKcuc B TaKoM
cnyyae bynet BuIrnsgeTb cregylowmM obpasom:

install.packages("bootComb")

library(bootComb)

adjPrevSensSpecCl(prevCl = binom.test(x,, n,)$conf.int, #

95%Cl observedprevalencesensCl = binom.test(x,, n,)$conf.

int, # 95%Cl observed sensitivity specCl = binom.test(x,,

n,)$conf.int, # 95%CI observed specificity method = "hdi",

prev = x,/n,,# observed prevalence sens = x,/n,, # observed

sensitivityspec = x,/n;) # observed specificity,
rae X; — YMC/O0 MOSIOKMTENbHbIX Pe3ysnbTaToB TecTMpoBa-
HUA B UCCNeflyeMOil BbIBOPKe, N, — YNUCIIEHHOCTb BbIDOPKHU,
X, — YUCII0 UCTUHHO MOJIOMMTENbBHBIX U N, — YUCIO UMe-
toLumMx 3abonesaHne Mpu pacyeTe YyBCTBUTENBHOCTU, X3 —
YACNIO UCTUHHO OTPULITESIbHBIX U Ny — YUCNO 3[0pOBbIX
NPV OLEHKE CMeLMOUUHOCTH.

Kop

K0p=( rpybas

C=max

d=min
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Hanpumep, npu BbisiBNeHUM 867 NoN0XUTENbHbIX pe3ynb-
TatoB U3 1332 obcnepoBaHHbIX Ha aHTuTena K SARS-CoV-2
HECKOPPEKTMpOBaHHas CepornpeBaseHTHOCTb COCTaBUNa
65,1% (95% Cl: 62,5; 67,6). MNpu NpoBeAeHUN KOppeKuuw
CEpOnpeBasieHTHOCTU U [A0BEPUTENbHBIX UHTEPBANOB Ha Mo-
Ka3aTe/i1 pe3ynbTaTMBHOCTM UArHOCTUYECKUX TECTOB NOKa-
3aTeNlb CEpONPEBANIEHTHOCTU M3MeHUNcs U coctasun 73,0%
(95% Cl: 67,1; 85,7).

3AKJIO4YEHUE

Takum o0bpasoM, pesynbTaTMBHOCTbL NlabopaTopHbIX Te-
CTOB C/leflyeT OLEHMBATb C YYETOM CrefyloLMX MoKasare-
nen: wyBcTBUTENBHOCTH, cneunduyHocty, MM3 u ON3, KII.
YuuTbiBas, 4TO AaHHbIE XapaKTEPUCTMKM BAMAIOT Ha Bepo-
ATHOCTb MOCTaHOBKM TOTO WM MHOMO AMarHo3a (coctos-
HWA), TO Ans bosee TOYHONM OLEHKU UX PacnpOCTPAHEHHOCTH
B NMOMy/ALMM HE0OX0AMMO NPOBOAUTL KOPPEKLMIO C Y4YETOM
YKasaHHbIX NOKa3aTesiel pe3ynbTaTMBHOCTM UCMO/b3YeMbIX
nabopatopHbix TecToB. [lpeAcTaBneHNe CKOPPEKTUPOBAHHOM
pacnpocTPaHEHHOCTM € YKa3aHUEM [L0BEPUTESbHBIX MHTEpBa-
noB HeobxoAMMO [N181 06ecneyeHns CONOCTaBUMOCTH pe3sysib-
TaToB, MOJTy4EHHBIX PasHbIMU UCCNEA0BATENSAMM HA PasHbIX
reorpaduyeckux TEppUTOPUSAX C UCMOb30BAHUEM Pa3HbIX
CeposIoruyecKmx TeCToB.
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CKpMHMHIroBas OLeHKa CUHAPOMA AUCNNA3UM
COeAMHUTENbHOU TKAHM Y NOAPOCTKOBOro Hace/ieHus
TioMeHCKOMU obnacTtu

M.0. Haraesa', B.B. Konnakos', A.H. Ocnuna’, E.A. Tomunoga’, T.B. becnanosa?

! TIOMEHCKMI roCyAapCTBEHHI MeANLIMHCKMA YHUBEpCUTET, T. TioMeHb, Poccuiickas Deaepauns
Z XaHTbl-MaHcuitcKas rocyaapcTeHHas MeaMUMHCKaA akageMus, r. XaHTbl-MaHcuiick, Poccuitckan ®epepaumst

AHHOTALMA

Beepenue. HeobxoammocTb npoBefieHUs NONHOMACLUTabHbIX IMMAEMUOOTMYECKUX UCCE0BaHMIA pacnpOCTPaHEHHOCTH
AMCnnasum coeanHUTeNbHOM Thanu (LICT) y HaceneHus pasnuyHbIX KIMMaTUYeCcKUX PerMoHOB Bbi3BaHa TEM, YTO 3TO Hapy-
LweHue crocobcTByeT GOPMMPOBaHMIO M Pa3BUTUI0 MHOT006pPa3HbIX NaTONOMMYECKNX COCTOSHUIA, HEBNAroNpUATHO BAMAIOLLMX
Ha KayecTBO W NPOJOIIKUTENIBHOCTb U3HN.

Lenb. OnpepeneHne pacnpocTpaHEHHOCTU U CTPYKTYpbl CMHApoMa HeauddepeHumpoaHHoi [ICT cpenu noapocTKoB,
NPOXMBAILLMX B Pa3fIMYHbIX KIIMMaToreorpadmyeckux 3oHax TIOMEHCKOW obnacTy.

MeToabl. B 0aHOMOMeHTHOe 06cepBaLMOHHOE MUccefoBaHUe Ha TeppuTopumn TioMeHckoi obnactu (T0), XaHTbi-MaH-
CUICKOro aBTOHOMHOro okpyra — HOrpbl (XMAO-Hrpel), AMano-HeHeuxoro aBToHoMHoro okpyra (AHAO) BrioyeHo
578 noapocTKoB 060Mx NOMOB KitoYeBbIX BO3pacTHbIX rpynn (12 n 15 net). OueHKa eHOTUNMUECKMX NPU3HAKOB CUHAPOMA
HeguddepeHumpoBaHHon [ICT ocyliecTBisnack B COOTBETCTBUM C KIIMHUYECKUMU PeKOMEHAALMAMM Poccuiickoro HayyHoro
MeJMLMHCKOro obLLecTBa TepaneBToB MO AUArHOCTUKE, JIEYEHUIO U peabunuTaumum NaumeHToB ¢ AUCMNA3MAMM COEAUHUTESTb-
How TKaHu. Onpegensnacb pacnpocTpaHEHHOCTb, CTPYKTYPA W BbIPaXeHHOCTb CMHAPOMa HeauddepeHumupoBaHHoii [CT.

Pesynbratbl. Ha Tepputopun TO ¢ aBTOHOMHBIMW OKpyramu pacnpocTpaHeHHocTb HeauddepeHuuposanHon [ICT cpenu
obcnenoBaHHbLIX NOAPOCTKOB cocTaBuna 58,5%. PacnpoctpaHeHHocTb HegnddepeHumposanHon [CT Ha tore TO cocTtaBuna
52,3%, Ha Tepputopum XMAO-0rpel — 61,6%, Ha Tepputopun AHAO — 65,3%. K Haubonee yacto peructpupyembimM de-
HoTUnnyeckuM npusHakam [ICT oTHocunmMch: rMnepMobUIBHOCTb CYCTaBOB; CKOIMO3 MO3BOHOYHWKA; rUnepkudo3 rpyaHoro
0TZe1a MO3BOHOYHWKA; CUHAPOM NPAMONA CNUHBI; MHAEKC Bapru 1,5—-1,7; acTeHudyecKas rpyaHas KNeTKa; aHoManuu NpuKyca;
AMcMOphN3M YLLHBIX PaKOBUH; «rOTUYECKOE» Hebo; Apsabnas, Banas Koxa; Muonus. O 3HaUMTENbHOW BbIPaXKEHHOCTU CUH-
apoma [ICT y obcnenoBaHHbIX CBMAETENLCTBYET BbICOKUIA CPeAHUIA AMarHocTuueckuin KoabduuueHt — 35,46+0,05 6anna,
MPEBbILLAIOLLMIA ANArHOCTUYECKMIA nopor Bonee yeM B 2 pa3a. He BbisBNeHO oTnnuni B BbipaxeHHocTw [ICT no psay nporto-
CTMYECKM 3HAYNMbIX KPUTEPUEB B 3aBUCMMOCTY OT KNIMMaTtoreorpaguyeckux yCroBuii BHYTPU UCCIeQyeMOro permoHa.

3akniouenue. Heobx0AMMOo yunTbIBATL BLICOKYH) pacnpoCTpaHEHHOCTb 1 BbipaxeHHocTb [ICT y noapocTKoB, NpoxuBalo-
LUMX Ha TeppuTopum TroMeHCKOM 061acTy NpY NNaHMPOBaHUM NPOrpaMM feyebHO-NPOPUIAKTUHECKUX U peabUnMTaLMOHHBIX
MEpONPUATUNA.
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ABSTRACT

BACKGROUND: 1t is crucial to organize a full-scale epidemic investigation into the rise in connective tissue dysplasia
(DCT) among populations in varying climatic zones. Connective tissue dysplasia encourages the emergence and progression of
several pathological conditions that harm life quality and length.

AIM: To identify the prevalence and structure of undifferentiated DCT syndrome among teenagers in different climate zones
of the Tyumen region.

METHODS: An observational study in the Tyumen region, the Khanty-Mansi Autonomous Okrug-Yugra, the Yamalo-Nenets
Autonomous Okrug included 578 teenagers, males, and females main groups (12 and 15 years) from secondary schools and
residential schools. The evaluation of phenotypic symptoms for undifferentiated connective tissue dysplasia syndrome was
according to recommendations by the Russian medical therapist’s society for diagnostics, treatment, and rehabilitation of
people with DCT. The undifferentiated DCT syndrome has relevance, structure, and severity.

RESULTS: The amount of teenagers with undifferentiated DCT syndrome in the Tyumen region is 58.5%. The detection rate
of undifferentiated DCT in the Tyumen region (south of the region) is 52.3%, in the Khanty-Mansi Autonomous Okrug-Yugra, it
is 61.6%; in the Yamalo-Nenets Autonomous Okrug, 65.3%. Most of the registered phenotypic evidence of DCT included joint
hypermobility, spinal scoliosis, hyperkyphosis of the thoracic spine, straight back syndrome, Varga index of 1.5-1.7, asthenic
chest, bite anomalies, dysmorphism of the auricles, “Gothic” sky, loose and flabby skin, and myopia. A high average diagnostic
coefficient, averaging 35.46+0.05 points, which surpasses the diagnostic threshold by more than two times and indicates
possible complications of dysplastic changes. There are no differences in the severity of DCT manifestations according to
several prognostically-significant criteria, depending on the climatic and geographical conditions within the studied area.

CONCLUSION: It is very important to take into account the high prevalence and severity of DCT among teenagers in the
Tyumen region when planning programs for treatment, prophylactic, and rehabilitation measures.

Keywords: connective tissue dysplasia; phenotypic manifestations of connective tissue dysplasia; adolescent health; the
population of the circumpolar region.
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OB0CHOBAHUE

CvHApoM oucnnasum coegmHuTenbHoM Tanm (LICT), B oc-
HOBE KOTOPOTO JIEXUT HapYLLIEHWE Pa3BUTUS COe IUHMTENbHOM
TKaHW B 3MOPUOHANBHOM M NOCTHaTaNbHOM Nepuofax ¢ dop-
MWUpOBaHWEM LedEKTOB BOSIOKHUCTLIX CTPYKTYP U OCHOBHOIO
BeLLecTBa COELMHUTENIbHOW TKaHMW, NPUBOAMT K paccTpoii-
CTBY rOMe0CTa3a Ha TKaHeBOM, OpPraHHOM W OpraHU3MeHHOM
YPOBHe 1 ABnseTCcs GOHOM [l pa3BUTUA MHOroobpasHbIX
NaTonor1yeckmx COCTOSHUIA W 3aboneBaHW YesnoBeKa, He-
BnaronpuATHO BAMSAIOWMX HA KA4yecTBO U NPOLOMKUTENb-
HOCTb 3KM3HM [1-5].

lMoapocTKOBLIM BO3PAcT — 3TO KPUTUYECKWIA MEpPUOA
B MOCTHaTa/IlbHOM OHTOrEHE3e YesloBEKa Ans Nporpeccupo-
BaHWA NPWU3HAKOB AMCMOpdOreHe3a CoeAUHUTENIbHON TKaHH
Ha doHe [ICT B 3HauMTENbHON Mepe Mo BO34ENCTBUEM He-
bnaronpusaTHBIX GaKTopoB BHeLUHe cpedbl [6].

B Poccuinckoii ®epepaumm 3HaunTeNbHas YacTb TeppuTo-
pUM OTHOCUTCS K CEBEPHBIM PEMMOHaM, KOTOpbIE UMEKT 0COo-
Bble ycnoBusa BHeLUHEN cpefpl, OKa3blBatoLwme Hebnaronpu-
ATHOE BAUAHME HA (YHKLMOHANBHOE COCTOSHME OpraHu3Ma.
CucTeMHOe BO3[EHCTBUE KOMMIEKCA NPUPOAHO-KIIMMaTHYe-
cKux takTopos KpaliHero CeBepa (BapuabenbHOCTb NOrofHo-
ro pexkuMa, KonebaHns KOHLEHTPALMKM KUCOpoaa B aTMOC-
(epHOM Bo3ayxe, OCTPbIN AedULMT BUTAMUHOB B XOJIOLHbIA
nepuog, roga, aHTPOMOreHHOe W TEeXHOreHHoe 3arps3HeHue
cpefibl 00MTaHMs) BbI3bIBAET HanpsikeHWe GYHKLUMOHANBHOM
AEeATENbHOCTH OPraHoB M CUCTEM OpraHU3Ma 1 CO3AaeT ycno-
BUSA AN BO3HUKHOBEHWSA U PasBUTUSA PasfMYHON NaTosioruu
[7-12].

B nutepaType He npefcTaBneHO CBEAEHWH O pacnpo-
cTpaHeHHocTM HepmbdepeHumpoBaHHbix dopM [ICT cpeam
HaceneHus TioMeHcKoW 0bnacTu, B To BpeMsi Kak aBTopbl Ha-
LMOHaNbHBIX peKoMeHaaumii Poccuitckoro HayyHoro mMeau-
LMHCKOro 0bLLiecTBa TepaneBToB MO AWArHOCTUKE, NIEYEHMIO
W peabunutaumv NauMeHToB C AMCNNA3WAMU COELUHUTENb-
HOM TKaHW, YTBEPXAEHHbIX Ha X HaumoHanbHOM KoHrpecce

T.29.Ne5, 2022

JKoNorna HenoBeka

TepanesToB B oKTAbpe 2015 r., yuuTbiBasA 3HauMTENbHYIO
ponb ACT B pa3sBuTMM pas3fMuHbIX MaToNOMMiA, YKasbiBaioT,
4TO «MPOBEAEHWE MOSHOMACLLTAbHBIX ANMAEMUONOTMYECKUX
uccneposanni pacnpoctpalenHoctn [ICT B nonynsumm sens-
€TCA HacyLLHOM 3aaaden bnvxaiiwero byaywero» [2].

Uenb. OnpeneneHne MOMEHTHOW PacnpoCTPaHEHHOCTM
W CTPYKTYpbl CMHAPOMA HeanddepeHUMpoBaHHON Aucnna-
3um coeamHuTeNbHOM TKaHu (HICT) cpeau nofpocTKoB, npo-
HMBAKLUMX B Pa3fiUYHbIX KIMMaToreorpaguueckmx 3oHax
TiomeHcKom obnactu.

B cooTBeTCTBMM C NOCTaBAEHHOM LieMbHo Bbinv copMynn-
POBaHbI CrefyloLiMe 3aAa4m: BbiSBNIEHNE OTAENbHbIX (eHo-
TMNMYeckux npusHakoB HJCT; oueHKa hopMMpoOBaHUA CUH-
apomos HICT 1 BoBNeYEHHOCTM B AMCNACTUYECKMIA NpOLIece
Pa3nMYHbIX CUCTEM OpraHU3Ma Yy NOAPOCTKOB, NPOXMUBAIOLLNX
Ha Tepputopuu tora TioMeHckon obnactu (TO), XaHTbl-MaH-
CUiicKoro aBToHOMHoro okpyra — Hrpel (XMAO-Hrpbl), fMa-
no-HeHeukoro aBToHoMHoro okpyra (AHAQ); cpaBHUTENbHAA
OLEeHKa pacnpocTpaHeHHocTy 1 cTpykTypbl HIOCT B Tepputo-
puanbHOM acrekTe.

METO/bI

lpoBeneHo oaHOMOMeHTHoe o06cepBaUMOHHOE UC-
cnefoBaHue Ha Tepputopun TO ¢ aBTOHOMHBIMW OKpYyramm
B CNeAYIOLMX HACENIEHHbIX MYHKTaX: I. TioMeHb, . Awmm, .
Tobonbek, noc. Kbiwmk, noc. bepesoBo, c. Teru, noc. AraH,
c. BapberaH, noc. TasoBckuid. B uccnefoBaHue Obinn BRIIO-
YeHbl 578 NoApoCTKOB 000MX MOSIOB KITOUEBBIX BO3PACTHbIX
rpynn (12 u 15 neT), ydawwmxca 06Leodpa3oBaTebHbIX KON
U WKon-uHtepHatoB tora TO, XMAQO-Hrpel, AHAO (tabn. 1).
[laHHble pervioHbl pasnuyaleTca no KMMatoreorpadmyeckum
XapakTepucTukaM (or TO OTHOCUTCS K CPEAHUM LUMPOTaM,
XMAO-I0rpa — k cybapktudeckon 3oHe, AHAO — K apKTu-
ueckon 30He). lpoToKon uccneoBaHNs of06peH 3TUYECKUM
KomutetoM OIB0Y BO «TioMeHckuii TMY» MuH3sgpasa Poc-
cum (npoTokon N264 ot 28.02.2015). Kputepuamu BKIOUEHMS

Ta6nuua 1. PacnpeaeneHue obcnefoBaHHbIX N0 Moy, BO3pACTy U TeppUTOpUM NpoxuBanms, n (%).
Table 1. Distribution of the surveyed by sex, age and area of residence, n (%)

Bospact Mon TO XMAO-Hrpa AHAO Bcero
Age Gender TR KhMAO-Yugra YNAO Total
12 net My / male 51(8,8) 40 (6.9) 15 (2,6) 106 (18,3)
12 years e / female 79(13,7) 41,1 315,4) 151 (26.1)
15 net My / male 75(13,0) 45 (7,8) 29 (5,0) 149 (25,8)
13 years wew / female 57(9,9) 58 (10,0) 57 (9.9) 172 (29,8)
Bcero My / male 126 (21,28) 85 (14,7) 44 (7,6) 255 (44,1)
Total wew / female 136(23,5) 99 (17,1) 88 (15,2) 323 (55,9)
Wroro 262(45,3) 184 (31,8) 132 (22,8) 578 (100,0)
Full amount

Notes: TR — Tyumen region; KhMAQO-Yugra — Khanty-Mansi Autonomous Okrug — Yugra; YNAO — Yamalo-Nenets Autonomous

Okrug.

D0k https/ /doiorg/10.17816/humeco108116
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B UCCNe0BaHWe ABNANMCh: A0BpoBosbHOE MHGDOPMUPOBaH-
Hoe corflacve Ha 0CMOTp, MOANUCaHHOe PebeHKOM M 0fHUM
W3 ero poauTenen; NpoXKuBaHWE Ha TEPPUTOPUM peruoHa
c poxgaeHus. WccnepyeMble Bo3pacTHble rpynmbl XapaKTe-
pU3YIOT pasHble (a3bl MONOBOr0 CO3PEBaHUA W SBNSKTCS
K/TIOYEBbIMU B OLIEHKE Pa3BUTUA pALA NaTONOMMYECKUX Npo-
ueccos. CpeiHWI BO3pacT BKIIOYEHHBIX B UCCE0BaHME ML
cocrasun 13,65+1,7 roga.

CKpuHMHrOBas oOLeHKa (EeHOTUNMYECKUX NPU3HAKOB
cuHapoMa HICT ocywectensnack B cootBeTcTBMM ¢ Haumo-
Ha/bHbIMM peKoMeHaumaMK Poccuidckoro HaydHoro Meau-
LMHCKOro 00LLieCTBa TepaneBToB MO AWUArHOCTUKE, NIEYEHMID
W peabunutaumu NauMeHTOB C AMCMNA3WAMU COELUHUTENb-
HOM TKaHK (2016), KNMHUYECKUMM peKoMeHaaUMAMM Poccuii-
CKOro Hay4yHOro MeAMLMHCKOrO 00LLeCTBa TepaneBToB (B TOM
yucne nefuaTpuUYecKon rpynnbl) Mo AWMArHOCTUKE, NEYEHMID
U peabunuTaumn NaLMeHTOB C AWUCTIA3WAMM COEANHUTENb-
Hoit Tkahm 1-ro nepecmortpa (2017) [7, 13].

Ha ocHoBaHUM nosyyeHHbIX AaHHbIX 0 HANU4YMKU OTAEMb-
Hbix mpu3HakoB [CT y noapocTKOB M UX AMArHOCTUHECKUX
K03 PUUMEHTOB, pacCuMUTLIBANCA CyMMapHbIA LUarHoCTH-
YecKMn KoapduumeHT. MNpn DOCTUKEHUM OMArHOCTUYECKOTO

Vol 29 (5) 2022

Exologiya cheloveka (Human Ecology)

nopora +17 genanocb 3aK/loYeHWe O HaAMYUW COCTOSHUA
«[MCTNA3Ns COeAUHUTENBHON TKaHU» [14].
Cratuctuyeckas o6paboTka AaHHbIX NPOBeEeHa C No-
MoLLblo naketa nporpamMm SPSS-17.0. OnucaHue Konuye-
CTBEHHBIX MEpPeMEeHHbIX NPeACTaBNeHO C NOMOLLbK CpeaHe-
ro apudmetnyeckoro (M) u ctaHaapTHOro oTKIoHeHus (SD).
CpaBHeHMe KONMYECTBEHHbIX NEPEMEHHBIX, YHUTLIBAA WX pac-
npeLeneHne, NPOBOAMIM C NOMOLLbIO KpUTepus MaHHa—YuT-
Hu (U). CpaBHeHMe noKasaTenein NpoBeAEHO C NOMOLLbIO TOY-
Horo kpuTepus Ouwepa. KputuyeckuM ypoBHEM 3HaUMMOCTH
Mpu NPOBEPKe cTaTMCTUYecKMX runotes npuHumanu p <0,05.

PE3Y/IbTATbI

Ha Tepputopumn TO ¢ aBTOHOMHBIMM OKpYramu Lons Jiny,
¢ HACT cpeam obcnenoBaHHbIX coctaBuna 58,5%. [aHHbin
noKa3saTesib B bonbLueii CTeNeHN NPeACTaBseH IMLAMM JKEH-
cKoro nona — 62,6% ot uicna omy ¢ [ICT. PacnpoctpaHeH-
Hoctb HACT B TO (tor 0bnactv) coctaBuna 52,3%, Ha TeppuTo-
pun XMAO-H0rpel — 61,6%, Ha Tepputopumn AHAD — 65,3%.
PacnpoctpaneHHocts HICT B nccneayeMbix Bo3pacTHO-Mo-
NoBbIX Fpynnax nNpeAcTaeneHa B Tabn. 2. 3aperucTpupoBaHa

Tabnuua 2. PaCI'IpOCTpaHeHHOCTb CMHOpOMa aucniasuu COeANHUTENBHOM TKaHM Y NOAPOCTKOB, NPOXMBAIOLLNX B Pa3/iINyHbIX KTIUMatoreo-

rpaduyeckux 3o0Hax TiOMeHCKoi obnactu

Table 2. The prevalence of connective tissue dysplasia syndrome in adolescents living in different climatic and geographical zones of the

Tyumen region

AcT Bes JCT
Kateropuy pereii Connective tissue No connective tissue "
Categories of children dysplasia dysplasia P
n % n %
Manbuunkm 12 net TO (n=51)/XMAO (n=35) 19/22 37,3/62,9 32/13 62,7/31,1 0,028
Eﬁjys 3ged 12Y8ars 14 (1=51)/HAO (n=20) 19/8 37,3400 3212 627/600 1,000
XMAQ (n=35)/SIHAO (n=20) 2008 629400 1312 31,1600 0,159
[leBoukvt 12 ner TO (n=79)/XMAO (n=35) 421 557/600 3514 443/400 0,688
Sli(rjls aged 12Y8ars 11 (2-79)/SHAO (n=37) 4/32  557/865 355 443135 0,001
XMAO (n=35)/AIHAO (n=37) 2132 60,0/86,5 /5 400135 0,016
Manbuvkm 15 net TO (n=75)/XMAO (n n =35) 37/21 49,3/60,0 38/14 50,7/40,0 0,314
E&ys aged 15¥ears 1) (1-75)/9HAO (n=39) 3724 493/615 3815 507/385 0,240
XMAO (7=35)/SIHAO (n=39) 2126 600/615 1415 40,0/385 1,000
[lesoukvt 15 ner TO (1=57)/XMAO (n=41) 37/26  6L9/634 2015 351/366 1,000
gligls 3ged 15Years 14 (1 57)/AHAO (n=74) LT 649635 20/27  351/365 1,000
XMAQ (1=41)/SIHAO (n=74) 2667 634635 15127 366/35 1,000
B cpeareM TO (n=262)/XMAO (n=146) 137/90  52,3/61/6  125/56  417/394 0077
Average TO (n=262)/SIHAO (n=170) 197111 52,3653 125/59  477/347 0,010
XMAO (n=146)/HAO (n=170) 90111 61,6/653  56/59 384347 0558

lMpuMeyaHme. * TouHbIN TecT Ouwepa.

Notes: TO — Tyumen region; XMAO — Khanty-Mansi Autonomous Okrug-Yugra; AHAO — Yamalo-Nenets Autonomous Okrug.

* Fisher exact test.

DOl https://doiorg/10.17816/humecol08116
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Puc. Yactota Haubonee pacnpocTpaHeHHbIX BHELLHUX MPU3HAKOB AMCTINE3WM COeLMHUTENBHOM TKaHW B UCCNeyeMbIX pervoHax, %.
Fig. The frequency of the most common external signs of connective tissue dysplasia in the studied regions, %.

CTaTUCTMUECKU 3HauuMMo bonee Bbicokas uvactota HACT
y nogpocTtkoB AHAQ, no cpaBHeHuio ¢ MOAPOCTKaMK, Npo-
MMBalOLLMMM Ha TeppuTopuu tora TO (65,3 u 52,3% cootBeT-
cTBeHHo, p=0,010).

K Hanbonee 4acto peructpupyeMbiM QeHOTUMNYECKUM
npusHakam [ICT oTHocumuck: runepMobuibHOCTb CycTa-
BOB; CKOJIMO3 MO3BOHOYHWKA; rMnepkudo3 rpyaHoro otae-
na NO3BOHOYHMKA; CMHAPOM MPSMOMN CMUHBI; MHAEKC Bapru
1,5-1,7; acTeHWYecKasn rpyaHas KneTKa; aHoManumn nNpuKyca;
AMCMOPdU3M YLLIHBIX PaKOBUH; «roTUYecKoe» HEOO; apsbnas,
BS/Ias KoXa; Muonus (puc.).

B ouenke [CT noMuMo pacnpocTpaHeHHOCTM B nomynsi-
Lum 60bLLOE NPOrHOCTUYECKOE 3HAYEHME UMEIOT TaKIKe KpU-
TepUW, XapaKTepu3yloLLmMe BbipaxXeHHOCTb npossnenni [ICT:
CpefHee YnCNOo MPU3HAKOB Ha 0AHOro obcnefoBaHHOMO, BO-
BNIEYEHHOCTb OPraHOB U CUCTEM, a TaKXKe AMarHOCTUYECKMUIA
KoaduumeHt (IK) (tabn. 3, 4).

MokasaTenb «CpeAHee YMCNO MPU3HAKOB Ha OJHOrO
obcnefoBaHHOro» cpeau BCex 06Cne0BaHHbIX C CUHAPO-
moM [1CT coctasun 8,04+0,01. ¥ nogpocTkos TO 3HayeHne
AaHHOro NMoKasaTens Bbille, YeM Y MOAPOCTKOB NPOXMBa-
towwmnx B XMAO-Hrpe n AHAQ, 1 coctaBnsaeT co0TBETCTBEH-
Ho 8,77+0,02; 7,64+0,03 (p=0,002); 7,41+0,04 (p <0,0001).
CTaTUCTUYECKM 3HAYMMBIX PasfiUuMid Mexay obcnefoBaH-
HoiMu B XMAO u AHAO no gaHHOMy nokasaTento He Bbl-
ABJIEHO.

00k https//doiorg/ 10

Y nogpoctkos ¢ [CT B mucnnactMyeckuin npouecc Bo-
BJIEYEHO B CpeiHEM Tpu cucTeMbl opratos (3,33+0,003). Cta-
TUCTMYECKM 3HAYMMBIX Pa3fNnNuuii B BOBNEYEHHOCTU CUCTEM
OpraHoB B TePpPUTOPUANLHOM acneKkTe cpeam Bcex obcnepno-
BaHHbIX BblSIBNIEHO He BblN0, 0AHAKO 3HaYMMbIe OTIMYKA 3a-
PerucTpUpoBaHbl B OTAE/bHBIX BO3PACTHO-NOA0BbIX FPynnax
MOApPOCTKOB.

Cpepnuin [IK y obcnenoBaHHbix nogpoctkos ¢ [ICT co-
ctaBun 35,46+0,05 6annos. Hanbonee Bbicokuin [IK peru-
cTpupoBanca y nogpoctkoB TO — 38,34+0,12 b6anna, Hau-
bonee Huskuii — y nogpoctko AHAO, 30,71+0,20 6anna,
CTATUCTMYECKM 3HAUYMMO Huxe oTHocuTenbHo TO (p <0,0001)
u XMAO (p=0,022).

Jonga nuy, ¢ K >23 Bbina cTaTMCTUYECKM 3HAYMMO BbilLe
Ha Tepputopumn TO no oTHoweHuno kK XMAO n AHAQ u cocta-
Buna cooTBeTcTBeHHO 84,7% B TO, 71,6% (p=0,014) Ha Tep-
putopun XMAQO u 63,5% (p=0,0005) Ha TeppuTopun SHAQ.

AHanus cTpyKTypbl BbISIBASIEMBIX QEHOTUMMYECKUX NpU-
3HakoB [ICT no3sonun BbiAeANTb Haubonee YacTo BCTpeya-
foLLMecs rpynnbl GEeHOTUNMYECKUX ee NMPOSIBIIEHWN: KOCTHO-
CYCTaBHbIE U3MEHEHWS, U3MEHEHMS KOXW U MBILLILL, MPU3HAKN
[CT opraHoB 3peHus, 3yb604eNoCTHON W CepAeyHo-cocyau-
CTOM cucTeM (Tabn. 5, 6).

Haunbonee yacto cpeam obcnefoBaHHbIX BO BCEX peru-
OHax BbISIBAANACL KOCTHO-CYCTaBHble U3MeHeHus (99,3-
94,1%), BTOpoe MecTo no Yactote (85,3-79,6%) 3aHumMaroT

17816/humeco108116
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Ta6nuua 3. TepputopuanbHble 0COBEHHOCTH BbIPAXKEHHOCTU QEHOTUMMYECKNX MPOSBAIEHUA AUCNNA3MM COEAUHUTENBHON TKaHW Y obcne-

[I0BaHHbIX JNL,
Table 3. Territorial features of the severity of phenotypic manifestations of connective tissue dysplasia in the examined individuals
10 (tor) XMAO-H0rpa AHAO
Moka3sarenb Bo3pacr (nier) Mon Tvumen Khanty-Mansi (Yamalo-Nenets Bcero
Age (years) Gender r):e ion Autonomous | Autonomous Total
g Okrug — Yugra Okrug
CpenHee uMCn0 NPU3HAKOB 12 My / male  8,53x0,15 7,960,12 4,0£0,001 7,78+0,06
Ha oJHoro obcnefoBaHHOMO
(cpeav s ¢ ICT), M+SD weH / female  8,93+0,06 8,08+0,13 7,07+0,14 8,19+0,03
The average number 15 My / male 8,08+0,09 7,93+0,11 4,76+0,08 7,32 0,04
of signs per patient examined wen /female  8,96:0,10  7,04:0,08 944009  8,55:0,03
(among CTD patients), M+SD
Cpeaym Bcex 0bcnefoBaHHbIX 8,77+0,02 7,64+0,03 7,41+0,04 8,04+0,01
Among all subjects examined
BoBneyeHHOCTb CUCTEM OpraHoB 12 Myx / male 3,110,06 3,44+0,03 2,4+0,01 3,20+0,02
Ha 0AHoro obcnepoBanHoro weH / female  3,36+0,02 3,46+0,04 3,110,03 3,3240,01
(cpeam nuy, ¢ CT), M+SD
Involvement of organ systems 15 Myx / male 3,16+0,03 3,21+0,02 2,53+0,03 3,04+0,01
per one patient gxamined weH /female  3,43+0,02 3,32+0,03 4,08+0,02 3,61+0,01
(among CTD patients), M+SD Cpeayt Bcex obcnienoBatibix  3,2940,01 3,35:0,01 3,02:001  3,33:0,003
Among all subjects examined
Cpegnuin OK B 6annax, M+SD 12 My / male 38,32+0,78 40,19+0,67 18,02+1,09 37,20+0,33
Average DC in points, M+SD weH /female  4155:0,36  36,48+074  31,32:065  37,34+0,18
15 Myx / male  35,47+0,42 36,92+0,66 19,5+0,37 32,46+0,21
weH /female  37,41+0,44 30,68+0,31 37,75+0,49 35,26+0,14
Cpeam Bcex 06cnefoBaHHbIX 38,34+0,12 35,54+0,14 30,71+0,20 35,46+0,05
Among all subjects examined
Jonsa nvy ¢ 0K >23 6annos, % 12 My / male 78,9 80,0 20,0 73,5
Share of patients with DC
>23 points, % »eH / female 88,6 65,4 70,4 77,3
15 Myx / male 89,2 67,9 29,4 69,5
xeH / female 78,4 73,0 80,06 63,5
Cpeam Bcex 06cneoBaHHbIX 84,7 71,6 63,5 74,9

Among all subjects examined

M3MeHEeHWs 3yDOYeNoCTHOW CUCTEMBbI, TPeTbe MeCTo —
M3MEHEHUA KOXM W Mblwl (58,8-66,4%). CtaTucTMUECKM
3HaUMMbIX pa3fMuuii B 4acToTe BbISBMIEHUS AMCMNACTM-
KO3aBUCUMBIX U3MEHEHWI KOXM, MbILIL, U 3yD0OYeNtocTHOI
CUCTEMbl B TEPPUTOPUANbHOM acneKkTe He onpefesieHo.
KocTHo-cycTaBHble M3MEHEHMSi CTaTUCTUYECKU 3HAUYMMO
yalle perucTpupoBanucb Y MOAPOCTKOB, MPOXUBAIOLIMX
Ha tore TO (99,3%), no cpaBHeHM0 ¢ NogpocTKamu, npo-
wusatowmmm B AHAO (94,1%, p=0,031). Cnenyet oTMeTUTS,
YTO B OTAEJbHBIX FPyNnax Ucciefyemblx fuL ¢ CUHAPOMOM
JCT yactota KOCTHO-CYCTaBHbIX M3MEHEHUA U W3MEHEHUI
3ybouentocTHoi cuctembl gocturana 100%. B yactHocTm,
KOCTHO-CyCTaBHble u3MeHeHus BbisBneHbl y 100% 12-net-
HWX nofpocTKoB oboero nona u 15-neTHUX AeByLUeK, npo-
*uBatowmx Ha tore T0. 3ybouenioctHas cuctema B 100%
cnyyaeB BoBjieyeHa Y 12-meTHUX NMOAPOCTKOB MYXCKOro
nona u 15-neTHMX NoapocTKOB 0boux NonoB, NpOXUBal-
wmx B AHAO. BeisiBneHa cTatucTuyecku 3Haunmo bonee Bbl-
coKas (oTHocuTenbHo TO) pacnpocTpaHeHHOCTb U3MEHEHMI
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OpraHoB 3peHus y NOAPOCTKOB, NMPOXWBAIOLLMX HA TeppHU-
Topun XMAO-H0rpel n IHAQ, cocTaBuBLLas COOTBETCTBEHHO
52,6% (p=0,032) n 56,5% (p=0,013). N3MeHeHuns cepaeyHo-
COCYANCTON CMCTEMBI, HAaNpPOTUB, Yalle PerucTpupoBasuch
y nogpoctkos ¢ [ICT, npoxkuBatowmx Ha tore TO — B 48,2%
cnyyaeBs. 3TO CTAaTUCTUYECKU 3HAUMMO Yallle, YeM Ha Teppu-
Topun XMAO-Hrpei (31,9%, p=0,01).

ObCYXOEHWUE

Mo paHHBIM NMpoBEAEHHOr0 MCCNef0BaHWUA, pacnpo-
ctpaHeHHocTb HACT y obcnepoBaHHbIX NOAPOCTKOB COCTa-
Buna 58,5%. lpn 3TOM cpean NOAPOCTKOB, MPOXMBAIOLLMX
Ha tore TO, nokasaTenb pacnpOCTPaHEHHOCTW COCTaBUN
52,3%, a B ycnoBusAX CybapKTUHECKOro U apKTUHECKOro Kiu-
Mata (HAQ) pocturan 65,3%. [laHHbli noKa3aTesib conocTa-
BMM C MMEIOLLMMUCA B IUTEPATYpe eAMHUYHBIMU CBEAEHUAMM
0 pacnpoctpaHeHHoctv [ICT y nnu, npoxuBatowwmx B Hebna-
TONPUATHBLIX 3KONOrO-KIMMaTuyeckux ycnosusx Cesepa,
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Tabnuua 4. CpaBHeHue noKasaTeneil BLIPAKEHHOCTU GEHOTUMMYECKUX NPOSBNEHUA AUCNIA3MM COEAUHUTENBHON TKaHU Y NOAPOCTKOB,
MPOXMBAIOLLMX B PasfnYHbIX KMMaToreorpacdmyeckux 3oHax TOMEHCKOM 0bnactu, p

Table 4. Comparison of the severity of phenotypic manifestations of connective tissue dysplasia in adolescents living in different climatic

and geographical zones of the Tyumen region, p

KaTeropMM OGCHEAOBHHHbIX NnoApoCTKOB

CpeaHee uucno
MPU3HAKOB Ha OJHOrO
o6cnepoBaHHoro*

BoBneuyeHHocTb cucteM
OpraHoB Ha 0JHOro
obcnepoBaHHoro*

Cpeptuii 1K
B 6annax*

Donsa nuy ¢ K
>23 6annos, %**
Share of patients

Categories of adolescents examined The average number | Involvement of organ Average DC with DC >23
of signs per patient | systems per one patient in points* oints. %**

examined* examined* points, 7

Manbumku  TO (n=19)/XMAO (n=25) 0,703 0,205 0,545 1,000

12 net

Boys aged T0 (n=19)/IHAQ (n=5) 0,001 0,160 0,010 0,012

12 years old  XMAQ (n=25)/SHAO (n=5) 0,003 0,013 0,007 0,020

[leBouKM T0 (n=44)/XMAO (n=26) 0,102 0,412 0,026 0,029

12 net

Girls aged TO (n=44)/IHAO (n=27) 0,001 0,201 0,070 0,065

12 yearsold  XMAO (n=26)/SHAO (n=27) 0,143 0,127 0,676 0,773

Manbuuku TO (n=37)/XMAO (n=28) 0,952 0,558 0,588 0,058

15 net

Boys aged T0(n=37)/IHAO (n=17) 0,000 0,033 0,000 0,000

15yearsold  XMAO (n=28)/AIHAO (n=17) 0,000 0,001 0,001 0,016

i TO (n=37)/XMAO (n=37) 0,001 0,892 0,684 0,787

15 net

Girls aged T0 (n=37)/SIHAO (n=36) 0,916 0,001 0,784 1,000

15yearsold  XMAO (n=37)/IHAO (n=36) 0,001 0,008 0,045 0,581

Cpepm Bcex  TO (n=137)/XMAO (n=11) 0,002 0,409 0,065 0,014

obcnepo-

BaMHLIX T0 (n=137)/SIHAO (n=85) 0,000 0,714 0,000 0,0005

Among all  XMAO (n=116)/SIHAO (n=85) 0,262 0,807 0,022 0,283

subjects

examined

lMpumeyanme. * p — kputepuit MaHHa—YutHu (U), ** ans noneit — TouHbIf TecT @uwepa.
Notes: TO — Tyumen region; XMAO — Khanty-Mansi Autonomous Okrug — Yugra; AHAO — Yamalo-Nenets Autonomous Okrug.
* p — Mann-Whitney test (U), ** for shares — Fisher exact test.

Tabnumua 5. Yactota 0CHOBHBIX rpynn GeHOTUNMYECKMX NPOSBIIEHUIA Y NOAPOCTKOB C AMUCTIA3Mel COeAMHUTENBHOM TKaHW, NPOXKMBALOLLMX

B Pa3NM4HbIX KMMaToreorpaguyeckix 3oHax TioMeHcKoii obnactu, %

Table 5. The frequency of the main groups of phenotypic manifestations in adolescents with connective tissue dysplasia living in different

climatic and geographical zones of the Tyumen region, %

U3meHeHus
WU3MmeHeHus WU3MmeHeHuns o
KocTHo-cycTaBHble U3MeHeHus i . | cepAe4HO-COCyAMCTON
U3MeHeHUs KOXMW W MblLLL OPF%"hOaBn"‘E:""H 3y6(::::$:':"°" cucTeMbl
Fr’{EFV_IOH Osteoarticular | Skin and muscle in the ogrgans Changes in the Changes in the
egion changes changes of vision dento-facial system card;;;/:\es:‘ular
n % n % n % n % n %
T0 (n=139) 138 99,3 86 62,0 54 38,8 110 79,6 67 48,2
XMAO-K0rpa (n=116) 113 97,4 77 66,4 61 52,6 98 84,5 37 31,9
AIHAO (n=85) 80 94,1 50 58,8 48 56,5 73 85,9 33 38,8
Bce obcnepoBanHble 331 97,3 213 62,7 163 479 281 82,6 137 40,2

(n=340)
Total (n=340)

Notes: TO — Tyumen region; XMAO — Khanty-Mansi Autonomous Okrug — Yugra; AHAO — Yamalo-Nenets Autonomous Okrug.
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Ta6nuua 6. CpaBHeHMe YaCcTOTbl OCHOBHbIX FpyNn GEHOTUNMYECKIUX NPOSBEHWIA Y JIWLL, C AUCNIa3nen COeAMHUTESNbHOM TKaHU B PasiuyHbIX

KmMaroreorpadmyeckux 3oHax TroMeHcKoW obnactu, p

Table 6. Comparison of the frequency of the main groups of phenotypic manifestations in individuals with connective tissue dysplasia in

various climatic and geographical zones of the Tyumen region, p

WU3MeHeHus B cucteMax u opraHax

Changes in systems and organs

KocTHo-cycTaBHble
U3MEeHeHMs
Osteoarticular changes

VI3MEHEeHMA KOXM U MbILLL,
Skin and muscle changes

N3MeHeHus opraHoB 3peHus
Changes in the organs of
vision

M3meHeHus
3y604eNoCTHON CUMCTEMBI
Changes in the dentofacial
system

N3meHeHns
CcepAeyH0-COCYANCTON
cUCTEMBI

Changes in the

TO (n=139)/XMAO (n=116)
TO (n=139)/AHAO (n=85)
XMAQ (n=116)/AHAO (n=85)
TO (n=139)/XMAQ (n=116)
TO (n=139)/AHAQ (n=85)
XMAO (n=116)/AHAQ (n=85)
TO (n=139)/XMAQ (n=116)
T0 (n=139)/AHAQ (n=85)
XMAQ (n=116)/HAO (n=85)
TO (n=139)/XMAO (n=116)
TO (n=139)/AHAQ (n=85)
XMAO (n=116)/AHAQ (n=85)
TO (n=139)/XMAO (n=116)
TO (n=139)/AHAO (n=85)
XMAQ (n=116)/AHAO (n=85)

Ectb / Yes Het / No .
n % n % i
138/113  99,3/97,4 173 0,7/2,6 0,333
138/80 99,3/94,1 1/5 0,7/5,9 0,031
113/80 97,4/94,1 3/5 2,6/5,9 0,287
86/77 61,9/66,4 53/39 38,1/33,6 0,513
86/50 61,9/58,8 53/35 38,1/41,2 0,674
77/50 66,4/58,8 39/35 33,6/41,2 0,302
54/61 38,8/52,6 85/55 61,2/47,4 0,032
54/48 38,8/56,5 85/37 61,2/43,5 0,013
61/48 52,6/56,5 55/37 47,4/43,5 0,668
110/98 79,1/84,5 29/18 20,9/15,5 0,331
110/73 79,1/85,9 29/12 20,9/14,1 0,219
98/73 84,5/85,9 18/12 15,5/14,1 0,843
67/37 48,2/31,9 72179 51,8/68,1 0,010
67/33 48,2/38,8 72/52 51,8/61,2 0,213
37/33 31,9/38,8 79/52 68,1/61,2 0,369

cardiovascular system

MpuMeyanue. * TouHblil TecT Ouwepa.

Notes: TO — Tyumen region; XMAO — Khanty-Mansi Autonomous Okrug — Yugra; AHAO — Yamalo-Nenets Autonomous Okrug.

* Fisher exact test.

¥ NpeBbILLIAET NOKa3aTeNun no psLy ApYrvx permoHoB Poccun
[15]. PesynbTaThl NPOBEAEHHOTO UCCIELOBAHUA YKAa3bIBaKOT
Ha To, YTO KIMMaToreorpaduyeckue, coumanbHbie U Apyrue
0C06EHHOCTW apKTUYECKOI 30HBI COCOBCTBYIOT peanusaumm
FeHeTMYECKU AETEPMUHUPOBAHHBIX NMpU3HaKOB AucMopdo-
reHesa COeAMHUTENIbHOM TKaHW. B cBs3u ¢ MHoroobpasvem
3HauMMbIX (haKTOPOB BHELUHENR Cpefbl U MynbTU(AKTOpU-
aneHon npupopoi [CT Hawe uccnefoBaHWe He Mo3BONSET
OnpeLenuTb pofib OTAESbHbIX LETEPMUHAHT B GOPMMPOBaHMM
BbICOKOI pacnpoctpaHenHocTv [CT B uccnepyemoii nonyns-
LMK, HO B TO Xe BPeMs OTKPbIBAET MEepCNeKTUBLI JanbHel-
LUMX UCCNeA0BaAHUN.

CnenyeT 0TMeTUTb, YTO B HACTOSLLEE UCCNef0BaHUe
BKJIK0YEHbI NOAPOCTKYM, CPeLHMI BO3PacT KoTopbix 13,65+1,7
roga. Mo MHeHuto 3kcnepToB [6, 13], Ha npoTsAXeHUM Noa-
POCTKOBOrO nepuofa HabnlwAaeTcs aKTUBHBIA MpupocT
uncna peHoTunuyeckmx npusHakos [CT, KoTopbIi MOXeET
pocturatb 300%. [laHHbI (aKT [gaeT BO3MOXHOCTb Npea-
nonaratb 1 bonee BbICOKyl pacnpocTpaHeHHocTs HOCT
B nonynsaumm T0.

3aduKcupoBaHbl OTAMUMS B CTPYKType deHoTUnuye-
ckux nposeneHnin [ICT y noapocTKoB B UcCCneLyeMbix pe-
ruoHax. Ha tepputopuw tora TO, no cpaBHEHW C LpyruMu
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BKJ/IIOYEHHBIMW B UCCNEA0BAHNE TEPPUTOPUAMM, Hallle peru-
cTpupoBancs runepkudo3 rpyaHoro oTAena no3BOHOYHMKA.
Ha tepputopun XMAO-H0rpel — acTeHu4ecKas rpyaHas KieT-
Ka v aHoManum npukyca. Haubonblume otnnums B CTpyKType
npusHakoB [CT BbisiBneHbl Y 06cnefoBaHHbIX JWL, MPOXY-
Bawowmx B AHAO. B gaHHOM pervoHe CpaBHMTENIbHO Yalle
PerucTpupoBanuch CKOMOTMYECKas fedopMaLms No3BOHOY-
HWUKa, «roTUYecKoe» HEBo, Muonus, fedopMaums rpyaHoi
Knetku | ctenenn, X-obpasHoe u 0-o0bpasHoe McKpuBReHWe
KOHEeYHoCTeM.

Ha uccnepyemoin Tepputopumn onpegenseTcs 3HauuTeb-
Has BblpaxKeHHocTb cuHapoma [ICT. Tak cpefHee Yncnio npu-
3HaKoB-(peHoB y 0HOro 0bcnepoBaHHoro (cpeam nmy ¢ JICT)
npeBbilwanc 8, B T0 BpeMS KaK NOPOroBbIM ([OCTaTO4HbIM)
B yctaHosnenun [ICT aBnsetca peructpaums 3 npusHaKoB
[16]. Y obcnepoBaHHbIX MOAPOCTKOB B AMCNNACTUYECKMNA
npovecc BoB/eYeHo bosee 3 cuCTeM OpraHoB, YTo ABASETCA
OCHOBOW NS pa3BUTUA NoMMOpBKUAHOI naTonoruv B byay-
wem [2, 6, 171.

0 3HauuTenbHOM BhipaxeHHocTH cuiapoMa [CT B obcne-
[0BaHHbIX rpynnax CBULETENbCTBYET TaKKe BbICOKWUM cpefi-
HUN  OMarHOCTMYECKUA KO3 UMUMEHT, COCTaBAANLLMNA
35,46+0,05 6anna v JOCTMraloOWMn B OTAENbHBIX rpynnax
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41,55+0,36 6anna, 4to MpeBbILAET AUArHOCTMYECKMIA MO-
por 6onee yeM B 2 pa3a. [loctukeHue nopora >23 6annos
FOBOPUT O BO3MOKHBIX OC/OXHEHUAX AUCTNIACTUYECKMX W3-
MeHeHWI, HebnaronpuATHOM MPOrHO3e M0 MHBaNUAM3ALMK
MauMeHToB U NPOACIIKUTENBHOCTU UX W3HK [14].

HecMoTps Ha bonee BbICOKYIO pacnpocTpaHeHHOCTb He-
anddepeHumnpoBaHHbix ¢opM [CT cpean nogpocTKoB, Npo-
XuBawwumx B 6onee CypoBbIX KIMMaTUYECKUX YCNOBUSX,
BbIpaXKeHHOCTb mposeneHunin [ICT no pagy NporHoCTMYECKM
3HaYMMbIX KpUTEpMEB He [EMOHCTpUPYET 3aBUCUMOCTH
0T KnMMatoreorpadnyecKkux yCoBUi.

PasHopoaHOCTb CTPYKTYpbI PEHOTUMMYECKUX MPOSBIIEHUIA
[CT B uccnepyeMbIx peruoHax, Ha Hall B3rnsf, MoXeT bbiTb
CBAi3aHa C CoLManbHbLIMM YCNOBUAMM, 0COBEHHOCTAMM 00pa3a
JKU3HM, Pa3HbIM YPOBHEM MUTPALIMOHHON aKTUBHOCTM U CTa-
BubHOCTY NoNyNALMNA.

Takum obpasoM, NpoBefieHHOE UCCe0BaHNe pacLuups-
€T npepcTaenieHne o pacnpoctpaHeHHoctn HOCT cpeam Ha-
cenenns Poccuu, B TOM uKCrie MPOKMBAIOLLLETO B YCOBUSX
CcybapKTUYECKOM 1 apKTUYECKON 30HbI, U B TO e BpeMs fiB-
NSAeTCA 0CHOBOW NS AaNbHENLLMX UCCNeLOBaHWI B acneKTe
YCTaHOBJIEHWS NPEAWKTUBHON PONM PAAA 3HAYMMBIX KITUMa-
TUYECKMX U COLMaNbHO-AeMorpadmyeckux harTopos B dop-
MMUPOBaHMM pucnnactuyeckoro deHotuna y Hacenenus Tio-
MeHCKoM obnactu.

B cBasu c teM, uto Hanuume [CT cyLiecTBEHHO CHU-
}aeT ajanTauuoHHbIA noTeHuman opratusma [18], a getn
¢ peHoTUnuyeckumm nposeneHusmu HACT Bxoasat B rpynny
pUCKa pa3BUTMA NATONOrMKM OMOPHO-[BUraTeNbHOro anna-
paTa W 3aboneBaHuii BHYTPEHHUX OpraHoB, HeobxoAuMo
Y4MUTHIBaTb BbICOKYH) pacnpoCcTpaHEHHOCTb U BbIPaXKEHHOCTb
nposenennii [ICT y noapocTKoB, NPOXKMBAIOLLMX Ha TeppU-
Topumn TioMeHcKoW obnacTu, Npu NAaHUPOBaHWM NpOrpamMm
neyebHO-NPodUNAKTUYECKMX N PeabUANTALMOHHBIX Mepo-
MPUATUIA.

3akoyeHue

lpoBefeHHOe WcCnefoBaHWe MO3BONSET CAeNaTh
cnenytoLLme BbIBOAbI:

1. HeamddepeHumpoBaHHas dopMa aucnnasum coepu-
HWUTENbHOW TKaHW y nogpocTkoB TioMeHCKoi obnacTy
BbisiBNieHa B 58,5% HabnogeHuin. PacnpocTpaHeHHOCTb
Heau(pdepeHUMpOBaHHOW AMCNNA3MM COeAMHMTESIBHOM
TKaHW UMeeT OT/IMYMA B PasinyHbIX KIMMaToreorpam-
Yeckux ycnosusx (Ha tore TIOMEHCKOW obnactu oHa co-
ctaBuna 52,3%, Ha Tepputopuu XMAO-HOrper — 61,6%,
Ha Tepputopum SHAQ — 65,3%, p=0,010).
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AHHOTALMA

Uenb. BbisButb ncuxonormyeckne ocobeHHOCTW moTpebneHus ankorons y CTyAeHYeckoi monofexu EBponeiickoro
Ceepa Poccun.

Marepuan u Metopbl. B nccnepoanum yuacteoBanm 137 cTyaeHTOB rocyAapCTBEHHbIX BY30B . ApxaHrenbcKa (37 Myx-
umH 1 100 eHwwmH 17-25-neTHero Bo3pacTa), NpeABapUTeNbHO 0TOBPaHHBIX MO PALY NPU3HAKOB: PYCCKUE, POOMBLLMECS B
r. ApxaHrenbcke unu ApxaHrenbCKon 061acTi, BOCMIUTLIBABLUMECS B NOJTHOM, COLManbHO 61arononyyHoi ceMbe, He UMeloLLMe
(UMHAHCOBBIX M BLITOBLIX NMPOBNEM, HE UMEIOLLME XPOHUYECKUX COMATMYECKUX U HEBPONIOrMYECKUX 3aboseBaHuit. BeiseneHne
W aHanu3 onbiTa NOTpebIeHUA anKkoros Ha JOHO30/10TMYECKOM YPOBHE OCYLLLECTBAANMCh MYTEM PETPOCMEKTUBHOM CAMOOLIEH-
KM ncnbITyeMbIX. [TCUX0N0rMyecKuii cTaTyc pecroHAEHTOB ONpeaens/ca NocpecTBOM OLEHKM nokasatenei ®paiibyprckoro
MHOroakTopHOro AIMYHOCTHOrO onpocHuKa FPI, akueHTyauui xapakTepa, BHyLLaeMocTH, bpycTpaumuy, pasapaxuTeNnsHoCTH
1 06uAabl, aBaHTIOPHOCTM, MOBEEHYECKOM, COLMaNnbHOM, NPOMeccUoHanbHOM, 3KOHOMUYECKOMW, MOSIMTUYECKONA aKTUBHOCTM
U COLManbHOW LeCTPYKTMBHOCTU. [lna cTatucTUYecKoi 06paboTkn AaHHbIX NpuMeHanca MeTof BunkokcoHa—MaHHa-YuTHu
1 F-kputepuit Ouwepa.

PesynbTatbl. B rpynne MyxuuH, NoTpebAsIOLMX anKOrofbHbIE HAMUTKK, BbISBNIEHbI BLICOKME 3HAYEHUS aBaHTIOPHOCTH
(Me=10,5 epn.), akcTpaBepcun (Me=8 ep.), noBeAeHYecKol aKTMBHOCTM (Me=7 ef.) M HM3KOE 3HAYeHWe 3acTEHYMBOCTM
(Me=2,5 eq.). B rpynne eHWwMmH, noTpebnsloWMX anKkorob, onpeaeneHbl BhICOKME 3HauyeHust aMoTuBHOCcTU (Me=18 en.),
aBaHTIOpHOCTM (Me=9,5 efl.) U coumanbHol akTuBHocTH (Me=7 ep.).

3aknioyeHue. BbinonHeH aHanM3 NposBNEHMS MOKas3aTesnen MCUXOOTMYECKOro cTaTyca CTYAeHToB (MpeAcTaBuTenen
pyccKoro Hacenenust EBponelickoro CeBepa Poccumn) — notpebuteneit Ha AOHO30/10rMYECKOM YPOBHE M HeNoTpeduTeneit an-
Korons. OnpefieneHbl NCUXONOTMYECKUE 0CODEHHOCTM NOTPeOIEHUS aNKOroIs Y KOHOLLEH M [eBYLLEK, MOCTOSHHO MPOXMBAI0-
LUMX B YCNOBMSX CEBEPHbIX TeppuTopuii PO,
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ABSTRACT

AIM: to identify the psychological characteristics of alcohol consumption among students of the European North of Russia.

METHODS: The study involved 137 students of state universities in the city of Arkhangelsk (37 men and 100 women aged
17-25), pre-selected for a number of reasons: Russians, born in the city of Arkhangelsk or the Arkhangelsk region, brought up
in a complete, socially prosperous family, without financial and domestic problems without chronic somatic and neurological
diseases. Identification and analysis of the experience of alcohol consumption at the prenosological level was carried out by
retrospective self-assessment of the subjects. The psychological status of the respondents was determined by assessing
the Freiburg multifactor personality questionnaire FPI, character accentuations, suggestibility, frustration, irritability and
resentment, adventurousness, behavioral, social, professional, economic, political activity and social destructiveness. For
statistical data processing, the Wilcoxon—Mann-Whitney method and Fisher's F-test were used.

RESULTS: High levels of adventurousness (Me=10.5 units), extraversion (Me=8 units), behavioral activity (Me=7 units),
and low shyness (Me=2.5 units) were found in the group of males who used alcoholic drinks. High levels of emotivity
(Me=18 units), adventurousness (Me=9.5 units), and social activity (Me=7 units) were found in the group of women who
consumed alcoholic drinks.

CONCLUSIONS: For the first time, an analysis was made of the manifestation of indicators of the psychological status of
students (representatives of the Russian population of the European North of Russia) — consumers at the prenosological level
and non-consumers of alcohol. The psychological markers of alcohol consumption in boys and girls permanently residing in
the conditions of the Northern territories of the Russian Federation were determined.

Keywords: legal psychoactive substances; European North of Russia; students; psychological characteristics of alcohol
consumption
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BBEJEHUE

OgHoi u3 Haubonee 3HAYUMBIX MEAMKO-COLMABHBIX
npobnem xuTenen ceBepHbIX Tepputopuii Poccum sBnsetcs
PacnpoCcTpaHeHHOCTb CPey HaCeneHUs anKorosbHoOM 3aBU-
cumocty [1-3]. OnpepeneHa HeraTMBHas Posb COLMANbHBIX
M CoLManbHO-NCUXONOrUYeCKUX (aKTopoB cpenpl, cnocob-
CTBYHLUMX BOCTPEOOBAHHOCTM MCUXOAKTUBHBLIX BELLECTB
(MAB): oTcTaBaHWe B pasBUTUM COLMANBHON MHGPACTPYKTYPI,
TPaHCMOPTHaA Pa30bLLEHHOCTb TEPPUTOPUIA, BLICOKWIA Ypo-
BEHb KOHLIEHTPaLMU MEHUTEHLMAPHBIX YYPEXAEHUH, HU3KO0E
KaueCTBO CaMOCOXPAHUTENIBHOTO MOBEAEHUSI HaCeneHus
[4—7]; pokasaHa posib NONYAALMOHHOMO reHoTUNa B afauK-
TMBHOM MOBEAEHWM HaceneHusi CeBepHbIX Tepputopuin [8];
M3y4yeHbl CBA3M BbICOKOTO YPOBHS afiIKOrosM3aLmW Hacene-
HWA ceBepa Poccum ¢ NnoxuM KauectTBoM cHa, npobneMamu
MCUXMYECKOT0 U GU3NMYECKOTO 3[10POBbS, BbI3BaHHLIMU NpU-
poaHbiMK akTopamu cpefbl [9]. 06ocHoBLIBaETCS, HYTO NO-
Tpebnenue MNAB npoBouupyetcs BocTpeboBaHHOCTHIO agan-
TOreHOB Ha (OHE MOBBILIEHHOTO YPOBHSA (PYHKLMOHANBHOMO
M NCMXO3IMOLIMOHANBHOTO HAMpsXeHus, 00YCNOBNEHHOTO,
B CBOI0 O4Yepeab, YCNoBUAMK OKpyxatowlein cpeapl [10, 11].
B psne pabot onpeeneHo Hanuume CUCTEMHbIX CBA3EN YpOB-
HA anKkoronm3auum ¢ GusmKo-reorpadmyecKUMM XapaKTepu-
CTMKaMW cpefpl 06UTaHMA yenoBeKa. BbisiBnieHO noBblile-
HWe pUCKa pasBMTUSA CKITOHHOCTW K NoTpebrieHuto ankorons
B CEBEPHBIX LUMPOTAX M MOHMKEHME PUCKA alKOroam3auuu
NPy NOBbILLEHUM YPOBHSA COSTHEYHOW paguaumm, CpefHero-
LO0BON TEMMepaTypbl, LOArOThl AHS B 3UMHEe BPeMs roAa
1 KOM(OPTHOCTW OKpYatowen cpeapl [12, 13].

PesynbTathl npeacTaBneHHbIx pabot B 6onbluei cTene-
HW 6a3MpyOTCSA Ha M3YYeHWW COLMANLHOMO CTaTyca W reHe-
TMYECKOW AeTepMUHUPOBAHHOCTU NOTpebnieHUs ankorons
y xuTenei Ceepa. MMetowmecs paboTbl, XapaKTepusyroLme
JMYHOCTHBIE (aKTOpbl pUCKa NoTpebneHus ankorons cpeau
MOJOAEXN BHE 3aBUCUMOCTM OT NPOYMUX YCIIOBUIM UX IKMU3-
He[esTeNbHOCTH, BbILENSAIOT YHUBEpCanbHbBIA Habop cnepy-
IOLLMX MOKasaTesiel NCUXOJIOTMYECKOro CTaTyca: 3MOLMOo-
HaslbHasi HeyCTOWYMBOCTb, UMMYNbCUBHOCTb, TPEBOXHOCTb,
LEMNpeccMBHOCTb, BHYLIAEMOCTb, CKJIOHHOCTb K 3NaTaxy
u pucky [14, 15]. OTMeyaeTca ponb TabaKoKypeHus B ycyry-
bneHun notpebnexus ankorons B NOAPOCTKOBOM BO3pacTe.
B3auMHoe ycunuBalowlee BAMSHME AaHHBIX afAVKLUMA 06b-
ACHAETCA 0OLLHOCTBI0O PAKTOPOB MX MHALMALMW U pasBUTUSA
[16]. B paHee BbiNOAHEHHBIX COBCTBEHHBIX MCCIEAOBAHUAX
ObiNo BbIABNEHO, YTO reorpaduyeckue KOOpAMHATHI MecTa
UTENbCTBA, @ TaKKe BbIPAKEHHOCTb CPEHEr040BON TEM-
nepaTypbl M COSIHEYHOM pagMauuv UMEKT CTaTUCTUYECKU
3HauMMbIiA YPOBEHb OTAENbHBIX CBA3€H KaK C 0C0BEHHOCTAMM
COMaToTuMa, TaK W C MOKa3aTeNiiMU MOBELEHYECKON U CO-
LManbHOW aKTMBHOCTY Yesl0BEKa, OKa3bIBAIOLWMMI MOTEHLM-
anbHoe BNMsHWe Ha notpebnenue MAB [17].

B cBsisu ¢ umetowwenca MHpopmaumen npeacTaBseTcs
LenecoobpasHbIM Ha NpUMEpe CTyAEHYECKOW MOJIOLENM,
KaK rpynnbl HaceneHms, HaMeHee 3aBUCMMON OT HEraTUBHOIO
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BAMAHUA COLMaNbHBIX HAKTOPOB CPefbl, U3y4uTb MOoKa3aTe-
7N NCUXOMIOTMYECKUX Npeanockiiok notpebneHus ankorons
Y XUTeNen ceBepHbIX TeppuTopuii Poccum.

Lenb pa6otbl. BbisBUTb Ncuxonoruyeckue ocobeHHOCTH
notpebnenus ankoronis y cTyLeH4eckoi mMonopexw Eepo-
nenckoro Ceepa Poccum.

MATEPUANT U METOObI

(®opMupoBaHWe BbIGOPOUHON COBOKYMHOCTU YHaCTHUKOB
uccnefoBaHus ocylectensanock u3 172 ctyneHTos 8 akape-
MWYECKUX TPYNN roCyAapCTBEHHbIX BY30B I. ApxaHrenbcka.
OTKas3oB OT yyacTusa B UcCnefoBaHMM He bbino. B uccne-
[0BaHuM bbino 3apeiicTBoBaHO 137 yenoBeK, 37 MyX4WH K
100 eHwmH 17-25-neTHero Bo3spacTa, obnagatowwmx cne-
OYHOLLMMW NpU3HaKaMU: PYCCKWe, POAMBLUMECA B T. ApxaH-
renbcKe unu ApXaHrenbcKoW 06;macTu, BOCMWUTHIBaBLUMECS
B MOJIHOW, couManbHO 6naronosyyHoi ceMbe, He UMeoLLMe
(urHaHcoBbIX W BbITOBLIX NpobieM, He UMeloLLMe XPOHUYe-
CKMX COMATMYECKWX M HEBPOJIOTMYECKUX 3abonesaHuit. [o-
nepeyHoe (0JHOMOMEHTHOE) UCCNeLoBaHUe BbIMOJHANOCH
B O4YHOM peXMMe, aHOHUMHO, BO BPEMS MIAHOBbIX Y4eOHbIX
3aHATHIA B Hosbpe 2020 r. Bece paboTbl npoBoamamnce B COOT-
BETCTBWM C NpuHLMNaMu Bceobuuein neknapauum o b1uo3tuke
1 npaBax yenoseka [18].

B wuccnepoBaHuM wcnonb3oBanuMcb MeTOAbI TeCTUpo-
BaHuA. bnaHku onpocHMKoB bbINM JOMONHEHBI BOMpOCaMK
0 BO3pacTe, MOJIOBOM MPUHAAJIEKHOCTM, MECTE POXAEHUS
PECNOHEHTOB, 0 COLMaNbHOM CTaTyce pOAUTENbCKON CEMBMY,
06 3THUYECKOW NPUHALIEXHOCTU KX /0r0 U3 pOaUTENEN.

[ins BbISBNEHUA M UHTEPNPETALMK ONbITa NOTPEDEHNS Ne-
ranbHblx [TAB Ha [,OHO30/10rM4ECKOM YPOBHE PECMOHAEHTaM
npeanaranochb 3anofHUTb Tabnnuy, coepKalllyto BapUaHTbI
Bblbopa credyloWwmx No3uULMiA N0 HanM4MI0 U KpaTHOCTU Mo-
Tpebnenus ankorons: oTcyTcTBUE NoTpebnenus; notpebneque
1 pa3 B Mecsl 1 pexxe; noTpebneHne 2—4 pasa B MecsiL; no-
Tpebnenune 2—-3 pa3a B Heaenio; noTpebsieHune 4 pasa B Hegenio
1 vaue [8]. KpoMe 3Toro, y4acTHWKaM 1ccieA0BaHUA npeana-
ranocb 0TBETUTb Ha Bonpoc: «Bbl kypute? Ecnin fa, To Kak Ya-
c10?». K KypunbLUMKaM OTHOCMAM CTYAEHTOB, cUCTEMATUYE-
CKY BbIKypMBAIOLLMX He MEHee [1BYX CUrapeT B [ieHb.

lcuxonornyeckuin cTatyc y4acTHMKOB WCCefoBaHUA
onpenensnca nocpeacTBOM OLEHKM nokasartenen Opanbypr-
CKOro MHOro(haKTOPHOro JIMYHOCTHOro onpocHuka — FPI
(W. ®apeHoepr, X. 3apr, P. Tamnen) [19], aKueHTyauun xa-
paktepa (K. Jleonrapa) [20], BHywaeMocTh, ¢pycTpauuw,
pazapautenbHocT U obuapl (H.M. ®etuckun, B.B. Kosnos,
M. Manyinos) [21], aBaHTiopHOCTY (A. Ynumn) [22], nosepeH-
YECKOW, COLMasbHOW, NPO(ECcCMOHaNbHOM, 3KOHOMUYECKON,
MOSMTUYECKON aKTUBHOCTM U COLMANbHON [ECTPYKTUBHOCTH
(t0.A. Warbip 1 pp.) [23]. Mo BCceM uccrneayeMbIM MoKasaTe-
naM Bbin MpoM3BEAEH pacyeT HOpPManbHOCTU pacrnpegerne-
HWA 3HAYeHWUN B BbIOOPOYHBIX COBOKYMHOCTAX C MOMOLLbHO
Kputepus KonmoropoBa—CmupHoBa. [lonyyeHHble pe3ynb-
TaTbl CBUAETENLCTBOBAIA O HEHOPMAIbHOM pacrpeseneHum
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3HaYeHuii UccrepyeMblx nokasateneii bonee vem B 70% cny-
Yaes, YTO MOCNYXWUIIO OCHOBAaHWEM [ MCMOMb30BaHNSA He-
napamMeTpuyecKnx MeTOAO0B CTAaTUCTUKW Af NOCNeAyIoLLero
aHanu3a JaHHblX. CpaBHUTENbHAA OLEHKA pasfinyniA MposB-
NeHUs NCUXONIOTMYECKUX NOKa3aTenen B rpynnax HabnopeHus
BbINONHANACh MeToAoM BunkokcoHa-MaHHa-YuTHu, ¢ pac-
yeToM MeauaHbl (Me), nepBoro u Tpetbero kaptuneii [Q1;
Q3]. CratucTuyecKas 3HAUMMOCTb PasfMUMiA KaYeCTBEHHBIX
MoKasaTefien Mexay rpynnamu HabnofeHus ouleHvBanach
no F-kputeputio Ouwwepa. GopMupoBaHmre 6asbl faHHbIX Nep-
BMYHOM MHdOpMaLmy NpousBoamnoch B nporpamMme MS Excel
2007. CratncTnyeckas 06paboTKa pesynbTaToB UCCNe0BaHus
BbINOJHANACH B NporpamMMe Statistica 6.0 (StatSoft Inc., CLUA).

Vol 29 (5) 2022

Exologiya cheloveka (Human Ecology)

PE3YJIbTATbI

B pesynbTtate wuccnepoBaHus  6binv  BblAeneHb
MoKasatesnu, 03Ha4aloLLMe NCUXOOTMYECKUI CTATYC MYMUMH
(tabn. 1) v eHwWwH (Tabn. 2) — npeacTaBuTenen CTyaeHYe-
cKoit Monogexu Ha EBponeiickoM Cesepe Poccum, notpeb-
NAOLMX U He NOTPebNSILWMX anKoroib Ha [AOHO30M0rMYe-
CKOM ypoBHe. [o ocTanbHOMy nepeyHto nokasartenen FPI,
aKLEeHTyaUuin xapakTtepa, $pycTpauuu, pa3apaxuTesbHOCTH
1 06nabl, NpodeccuoHanbHOM, 3KOHOMUYECKOM U NOAMTUYE-
CKOI aKTUBHOCTM He ObINo BbISBIEHO CTAaTUCTUYECKU 3HAUN-
MBIX Pa3finuuiA Mexay rpynnamu CTyAeHTOB, NOTPebnsoLLmX
W He NOTPeBNSIOLLMX aNKOrobHbIE HaMUTKY.

Tabnuua 1. CTaTUCTMYECKM 3HAUUMBIE pasnnyna no CBOWCTBaM JIMYHOCTU MeXay rpynnamn MyxuuH, He I'IOTp96J'IFIIOLLl,VIX n nmpeGnmou.wlx

a/IKOroJibHble HanuTKn

Table 1. Statistically significant differences in personality traits between groups of men who do not consume and consume alcoholic

beverages

Myxuunbl / Men

MNokasartens / Indicator He notpe6bnstowwume ankoronb | Motpebnsiowme ankoronb p

Abstainers Nonabstainers

Me [Q1; Q3] Me [Q1; Q3]
IuctumuyHocTb / Dysthymia 1116; 12] 6 [3; 6] 0,029
TpeBoxHocTb / Anxiety 13112; 18] 75 1[6; 9] 0,031
BHywaemocTb / Suggestibility 9.519; 11] 817,25; 91 0,050
ABaHTtopHocTb / Adventurousness 6 [2,75;7,75] 10,5 [6,5; 12,75] 0,054
IMoumoHanbHas nabunbHoctb / Emotional instability 61[4;7] 3 [3; 4,75] 0,083
JkcTpasepeus / Extroversion 5 [4; 6,5] 8 [6,25; 8] 0,013
3acreHumBocTb / Self-consciousness 4,7 [3; 6] 2,5[1,25; 3] 0,031
MoBemeHyecKkas akTMBHOCTL / Behavioral performance 5[3,5; 6,75] 716;7,75] 0,049
CoumanbHas pectpyktusHocTb / Social destructiveness 1,5[1; 2,75] 4,5 [3,25; 5,75] 0,067

Ta6nuua 2. CtatucTyeckn 3HauUMble pasfinins no CBOMCTBaM JIMYHOCTU MEXAY rpYNnaMm KEHLUMH, He NOTPeBASoLLMX 1 NoTpebnstoLLmMX

aJIKOroJibHble HanUTKn

Table 2. Statistically significant differences in personality traits between groups of women who do not consume and consume alcoholic

beverages

¥eHwuHol / Women

Mokasarens / Indicator He notpe6nsiowume ankorone | Motpebnsiowme ankoronb p

Abstainers Nonabstainers

Me [Q1; Q3] Me [Q1; Q3]
3actpeBaeMocTb / Fixedness 16 [14; 18] 13,5[12; 16] 0,007
3IMoTHBHOCTL / Emotiveness 10,5 [9; 15] 18 [15; 21] 0,069
ABaHTiopHoCTb / Adventurousness 5,5[3; 10,5] 9.5 1[7; 13,25] 0,030
MackynuHHocTb / Masculinity 8 [5,75; 9,25] 5,5 [4,75; 8] 0,037
YpasHoBeLueHHocTb / Tranquility 4 [3,75; 5] 6 [4;7] 0,031
MpocoumansHocTb / Prosociality 31[2,75; 4,25] 4 [4; 9] 0,010
CoumanbHas aktmeHocTb / Community commitment 5 [4; 6] 7[5,75; 7,25] 0,040
MoBeaeHyecKkas akTMBHOCTL / Behavioral performance 616;7] 717; 8] 0,010

DOl https://doiorg/10.17816/humecol08116
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2-4 pasa B mecsi
2-4 times a month

1 pa3 B Mecsil, 1 pexe
1 time per month or less

He notpebnsitot
Nonconsumers

Puc. 1. OTHocuTeNbHOE KONMYECTBO KYPUNBLLMKOB Cpean MYyXKUnH
C pasnuyHbIM ypoBHEM noTpebnenus ankorons.

*, ** cTaTUCTMYECKas 3HAYMMOCTb PasfMuMA MEXAY pynnaMu MyXUuH
npu p <0,01.

Fig. 1. Relative number (%) of smokers among men and women
with different levels of alcohol consumption.

* ** — the statistical significance of differences between groups of men
at p <0.01.

Mocneayowmii aHanu3 NosTy4eHHbIX pesynbTaToB Obin
HanpaBfeH Ha BbIBNIEHME MCUXOJOMMYECKUX MapKepoB
aNKoronM3auMm YenoBeka. YcnoBuMeM o0TOOpa [AaHHbIX
MapKepoB SABAANOCL HaNMYMe BLICOKMX WIIM  HU3KKX
3HAYeHUN TMCUXONOrMYECKUX MoKasaTenei; B cnyyae
CTAaTUCTUYECKM 3HAUMMbIX PasNUuMii UNKM  TeHOEeHUMM
K CTAQTUCTMYECKM 3HaAuuMbiM pasinuusm (P >90%)
Mo 3TMM MOKasaTeNAaM MeXAy rpynnamu notpebnaoLmx
M He nNOTPebnAlLLMX aKOroib MYXUYMH, a TaKKe
noTpebnALLMX U He NOTPeONAIOWMX aNKOrosb MEHLUMH.
Mpu 3TOM B rpynne My4uH, NOTPEONAIOLUMX aNKOroNbHbIe
HaMUTKW, PErMCTPUPYIOTCS BbICOKWE 3HaYEHUS aBaHTIOPHOCTH
(Me=10,5 en.), akcTpaBepcun (Me=8 en.), noBeaeHYeCKOM
aKTmBHocTM (Me=7 ef.) N HM3KOe 3HauyeHue 3acTeHYMBOCTM
(Me=2,5 en.) Ha doHe CpemHMX BENIMYMH aBAHTIOPHOCTY
(Me=6 epn.), axkcTpaBepcun (Me=5 ep.), noBeaeHYeCKoI
akTmBHocTM (Me=b ep.) u 3acteHumsocTn (Me=4,7ep.)
B Ipynne MyX4uH, He MoTpebnsiowmx ankoronb. B rpynne
JKEHLLMH, NOTpeONAIWMX anKoroNb, PerucTpupyloTcs
BbICOKME 3HayeHns aMoTuBHOCTU (Me=18 ef.), aBaHTIOPHOCTH
(Me=9,5 en.) n counancHoii akTuBHocTH (Me=7 efl.) Ha oHe
HU3KoW 3MoTMBHOCTM (Me=10,5 ea.), cpeoHUX 3HayeHuMi
aBaHTiopHocTU (Me=5,5 ef.) U coumManbHOW aKTUBHOCTH
(Me=5 ep.) B rpynne JeHLUWH, He NOTPEBNSAIOLLMX aNKOrofb.

[lononHuTeNbHbI aHanM3 onbiTa TabaKoOKYpeHus y yyacT-
HWKOB MCCNel0BaHUA BhbISIBUN MONOXUTENbHYI0 CBS3b OT-
HOCUTENILHOTO KONIMYECTBa KYPUNbLUIMKOB C KPaTHOCTbH
noTpebneHns ankorons B rpynnax MyxuuH (puc. 1) u xeH-
WuH (puc. 2). Mpu 3TOM MaKcUManbHasa A0S KYPUIbLIMKOB
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MPUCYTCTBYET B FPynne XEHLMH, NOTPeONSIOWMX aNKoronb
2 pasa B HefleNio ¥ yalle, YTO CTAaTUCTUYECKU 3HAUMMO
(p <0,01) npeBbILaeT OTHOCMTENBHOE KOSIMYECTBO KypUIbLLM-
KOB Cpefy eHLUWH, He noTpebnsiowmx ankoronb (F=3,677)
u notpebnsowmx ero 1 pas B Mecay u pexe (F=3,853).
CnenyeT OTMETUTD, YTO CPEAM MYMKUMH He ObIO BbIABNIEHO
N1, NOTPebASoLLMX anKkorob 2 pasa B Heaenio 1 vae. 01-
HOCUTENBHOE KONMYECTBO KYPUNBLUMKOB B TPYMME MYMUMH,
He nOTPebNsAIoWMX anKoronb, CTAaTUCTUYECKW 3HAYUMMO
(p <0,01) yctynaet fone KypAWMX MyX4uH cpeay notpetu-
Tenien ankoronsa 2—4 pasa B Mecau, (F=2,378).

ObCYXOEHWUE

AHanuaupys pe3ynbTaThl BbIMOJHEHHBIX MCCNELOBaHUN,
crefyeT OXapaKTepu3oBaTb MCUXOMOTMYECKME 0COBEHHOCTH
noTpebneHns ankorons y MosiofbIX MyXUMH U KEHLUMH —
npeacTaBuTeNien CTyLeHYecKoi Mononexu EBponeickoro
Ceepa Poccum.

K reHeTyeckv aeTepMUHMPOBaHHBIM MOKa3aTensm ncu-
XOJIOrMYECKOro cTatyca noTpebutenei ankorons Heobxoaumo
OTHECTM 3KCTPABEPCHIO Y MYMUMH U IMOTUBHOCTb Y MEHLLMH.
Kak 13BeCTHO, TUMUYHBIN 3KCTPaBEPT ONTUMUCTUYEH, 00LLM-
TeneH, UMNYIbCUBEH, UIMEET LUMPOKWI KPYr 3HAKOMCTB U Ciia-
bl KOHTPONb Haj 4yBCTBaMU M aMoumsaMK [24]. [laHHas
XapaKTepuCTUKa NIMYHOCTU B CONETAHUU C HU3KMM YPOBHEM

%

90 -
* %
80 -
70 -
60 -
50 -
40 - 83
30 +
20 *
107 * 18
0 10
0
He notpensitot 1 pa3 8 mecsiy 2-4pasa 2 pasa B Heflenio
Nonconsumers " pexe B Mecal 1 valle
: 2-4 times 2 times a week
1 time a month & month of MOre

or less

Puc. 2. OTHoCUTENBbHOE KONIMYECTBO KYPUITBLLIMKOB CPeay MHEHLLMH
C PasnyHbIM YPOBHEM MOTPEBEHUS asKorons.

* *% CTAaTUCTUYECKas 3HAYMMOCTb PasiMymMii MEXAY pynnaMu MeHLUMH
npu p <0,01.

Fig. 2. Relative number (%) of smokers among women with
different levels of alcohol consumption.

* ** — the statistical significance of differences between groups of
women at p <0.01.

327



328

ORIGINAL STUDY ARTICLE

3aCTEHYMBOCTM, aBaHTIOPHOCTbIO M BbICOKOW NOBEAEHUECKOI
aKTMBHOCTbI0O 060CHOBLIBAET PUCK aNIKOTOSM3aLMM MYKUMH.
MoBbILLEHHBIN YPOBEHb IMOTUBHOCTM, OTPaXKatoLLMiA cnabocTb
HEpPBHOW CUCTEMBI, U3NTULLIHIOK YYBCTBUTENBHOCTD M 3MOLMO-
HanbHOCTb, BEJET K MCUX03MOLMOHANBHON Le3ajanTtauum
YesioBEKa, N0-BUAMMOMY, ABNIASCL (aKTOPOM pUCKa BOCTpe-
DOBaHHOCTM aMKOrons y MeHLUMH. BbipaxeHHas coumanbHas
aKTMBHOCTb M aBaHTIOPHOCTb, BO3MOXHO, AOMOSIHUTENIBHO
NPOBOLMPYIT CUTyaTUBHOE noTpebneHne ankorons
Y KeHWwuH. TakKe HeobX0AMMO NpUHMMaTh BO BHUMaHWe
TabaKoKypeHue, CONYTCTBYIOLLEE aNKOTOSM3aLMK, YTO Xa-
PaKTEPHO KaK A1S MYXKUMH, TaK U AJ1R1 JKEHLWMH [16].

Wcnonb3oBaHue NpeacTaBneHHbIX NOKa3aTenen (3KcTpa-
BEpCHs, 3aCTEHUMBOCTb, MOBEJIEHYECKAs aKTUBHOCTb U aBaH-
TIOPHOCTb Y MYUMH; 3MOTUBHOCTb, COLMaNbHAas aKTUBHOCTb
W aBaHTIOPHOCTb Y MEHLUMH) KaK 3HAOreHHbIX (aKTopoB
anKkoroimM3aumn CcTyneH4Yeckoi Mononexu Esponeiickoro
CeBepa Poccum MoxHO 060CHOBaTH CreaytoLMM 06pasoM.
Bo-nepBbix, NpuBneyeHne B KayectBe pecrnoHAEHTOB CTy-
LEHTOB — NpeACTaBUTeNIeN PYCCKOr0 HACEeNIeHUs, MpOXM-
BatoLLero B ApxaHrenbCKoi 061acT Kak MMHUMYM BO BTO-
POM NOKOJIEHUM, IKOHOMUYECKOE, COLManbHoe, GuanyecKoe
W NCMXMYECKOEe Bnarononyyne KoTopbiX MUHUMU3UPYET PUCK
3K30TEHHO 0OYCMOBNEHHBIX MPUYMH MHULMALMM NoTpebne-
Hua [AB. Bo3pacT coBeplueHHONETUS M OTHOCUTESbHas
CaMOCTOATeNBHOCTb, OMpejensieMas couManbHbIM CTaTycoM
CTYAEHTa, HafenswT uHameBmaa ceobodoi Bhibopa moTpe-
bnenunsa neranbHbix MAB, uTo, no cywecTsy, oTpamaeT hak-
TUYECKYH NOTpeOHOCTb YenoBeKa B NOTPEONEHUN anKoross.
Bo-BTOpbIX, HanM4Me KOMOMHALMI NCUXONOTMYECKUX MOKa-
3aTeneil, XapaKTepu3yLLMXCA YCTOMYMUBLIM NPOSBIEHUEM
X 0CODbIX COYETAHWUA ANS KX 0N U3 YeTbIPeX BblAENEHHbIX
rpynn HabniopeHus: notpebnsiowmx u He noTpebnaoLmMX
anKoroflb My4uH, noTpebnsiowmx u He noTpebasoLLmx
anKorosib eHLLUMH. B-TpeTbux, KpuTUyeckas (MMHMManbHas
N MaKCcUMarbHas) BblpaXKeHHOCTb MoKasaTesiel, peTeHAy-
IOLLMX HA POJib MCUXONOTMYECKUX (HaKTOPOB anKoroaM3aLum
yenoBeka. Kputyeckas BbIpaXKeHHOCTb [laHHbIX NOKa3aTenell
(3KcTpaBepcms, 3aCTEHYMBOCTb, MOBEAEHUYECKAs aKTUBHOCTb
W aBaHTHOPHOCTb Y MYUMH; SMOTUBHOCTb, COLManbHas aKTUB-
HOCTb W @BaHTIOPHOCTb Y XKEHLLUMH) OTPAXKAET HanM4me Y Yeno-
BEKa APKO MPOSBNIAIOLLMXCA YEPT XapaKTepa 1 TeMNepaMeHTa,
06yCIOBAMBAIOLLMX TOT WM MHOW BEKTOP CNOXHBIX hopM no-
BEJIEHVS, B TOM YKCTE CBA3aHHbIX C afIKOroin3aumen, Yto nog-
TBEPMLAETCA IMTEPATYPHbIMU LaHHbIMK [20, 24].

TakuM 0bpa3oM, B pesynbTaTe UCCNeLoBaHUs BbINOJIHEH
aHanu3 nNposiBIEHUA NCUXONOTMHECKUX 0CODEHHOCTE CTYAEeH-
TOB — NpeACcTaBuTeNel pyccKoro Hacenenus Esponeiickoro
CeBepa Poccum, noTpebnstowmx (Ha [LOHO3010MMYECKOM
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YPOBHE) UK He noTpebnstowmx ankoronb. 060CHOBaHO Bbli-
AeNeHne NCUX0N0rMYecKX MapKepoB NoTpebneHus ankoro-
NS MONIOABIMU MY}KYMHAMM U KEHLUMHAMM, NOCTOSHHO Mpo-
KVBAIOLLMMM B YCNOBMSAX CeBEpHbIX Tepputopuii PO. Bmecte
C TeM pe3ysbTaTbl UCCNELOBaHUS HeNb3s PacrpoCTPaHSATh
Ha NpeAcTaBUTeNeli CTyLeHYECKO MOJIOLEXM, BOCMIUTLIBAB-
LUMXCA B COLMANbHO HEBNArononyyHbIX CeMbsX, UMELLMX
XPOHMYECKME COMATMYECKWE M HEBPOJOTMYECKUe 3aboneBa-
HUA, UCNbITbIBAKOLWMKMX NOCTOAHHbIE 3aTPyAHEHUA B CoLMab-
HOW, 6bITOBOV M MHAHCOBOI Cepe KU3HELEATENLHOCTY.
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dakTopbl pucKa 3a60neBaeMOCTU 3/10Ka4eCTBEHHbIMU
HOBOOOpa30BaHUAMM NeYeHU Yy paboTHUKOB,
NoABepriuMxcs XpoHUYECKOMYy 06J1y4eHuIo

I.B. yHTtoBa, M.B. banHuKoBa, T.B. Asu3oBa

H03xHO-YpanbcKuit MHCTUTYT Buoduauky, r. O3epck, YensibuHckas obnactb, Poceuitckas ®epepauus

AHHOTALMA

Lienb. OueHuTb BUSHME HEpaAMaLMOHHBIX GaKTOPOB M MOHM3MPYIOLLLETO U3MTy4eHNs Ha 3aD0NEBAEMOCTb 3/T0KA4ECTBEH-
HbIMW HoBoobpa3oBaHusAMM (3HO) neyeHm y paboTHUKOB pafMaLMOHHO ONAcHOro NPeLNPUATHS.

MeTopabl. BbinonHeHo peTpocneKTUBHOE UccnefoBaHue B KoropTe pabotHukos M0 «Mask» (YucneHHocTb 22 377 YenoBek,
1948-1982 rr. HaiMa, Habnopenne o 31.12.2018). B aHanu3 BrtoueHo 60 cnyyaes 3HO neyeHu, NoaTBEPHKAEHHBIX TUCTO-
nornyeckuM uccneposaHueM. Ha ocHoBe perpeccuu lyaccoHa BeiumucrieHo oTHoweHue puckos (OP) n 95% poBepuTeNbHbIN
untepsan (W) ana vccnenoBaHHbIX (HaKTOPOB.

Pesynbtatbl. Puck 3HO neuyenu (Bce TWMbI) yBENUYMBANCS C AOCTUTHYTLIM BO3PAcTOM, a TaKKE MPU XPOHUYECKUX 3a-
bonesaHuax neyenn — OP=3,59 (95% AWM 1,57; 7,21), xenyHoro nysbips U xenuHbix nyteir — OP=1,83 (95% QN 1,07;
3,11), kenuHokaMeHHow 6oneshn — OP=2,45 (95% OW 1,15; 4,77). BUpycHbIA renaTuT noBbILan pUcK renaToLensosapHou
KapumHombl (TLUK) — OP=7,41 (95% AWM 1,20; 24,63). enuHokaMeHHas 6one3Hb yBenuMumMBana pucK XoNaHrMoKapLMHO-
Mbl (XK) — OP=14,69 (95% 1M 3,05; 56,18). Puck remanrmocapkoMsl (FAC) noBbilwanu XpoHu4eckue 6onesHu neyeHu —
0P=7,52 (95%0MW 1,68; 24,48), 6one3Hu xenyHoro ny3sbips W xenuHblx nyten — 0P=6,01 (95%/W 1,86; 26,88). 06HapyxeHo
yBenuyeHue pucka 3HO neuenu n TAC npu BHewwHeM y-06nydeHun >0,5 Ip n BHyTpeHHeM a-0bnyyeHun ot naytoHus >1,0 Ip.
Puck MUK nosbiwanca npu a-obayyerun >4,0 Tp u He 6bin cBA3aH ¢ y-06nydeHneM. Puck XK Bo3spactan npu y-06nyyeHum
>1,0 [p v He 3aBucen ot a-06sy4eHus. B ctpyktype 3HO neuyenm bbina Boicokoi pons FAC (26,7%), n3 Hux 68,8% oTHocunmch
K AManasoHy 03 BHYTpeHHero a-obnyyenns >4,0 Ip.

3aksioueHmne. NoHusupyloLee U3nyyeHe, XpoHUYeckue 3aboneBaHus renatobunmMapHoi cucTeMbl U BUPYCHBIN renaTuT
(B oTHoLeHun I'LUK) okasbiBanm BamsHKUe Ha 3aboneBaemocTb 3HO nedenn y paboTtHukoB 10 «Mask». [Ins yTOUHEHUA pUCKa,
CBA3aHHOrO C NpogeccuoHanbHbIM 0051y4eHneM, TpebyeTcs aHan3 3aBUCMMOCTY «f1033-0TBET» C YYETOM AEHCTBUS HEpaau-
aLMOHHbIX PaKTopOB.

KntoueBble cnoBa: 3/10KayecTBEHHbIE HOBOOOPa30BaHMA neueHW; GaKTopbl PUCKA; BHELLHee Y-00/1y4eHWe; BHYTPEHHee
a-06s1yyeHue; nnyToHuid; M0 «Mask».

Kak uutnpoBartb:
YynToea I'.B., baHHuKosa M.B., A3n3oBa T.B. QakTopbl pucKa 3a60/1€BaEMOCTM 3/10Ka4eCTBEHHBIMI HOBOOBPA30BaHMAMM MeYeH y paboTHUKOB, NoaBepr-
LLIMXCS XPOHUYEeCKoMy 0bnyyeHuio // Ikonorus yenoseka. 2022. T. 29, N°5. C. 333-344. DOI: https://doi.org/10.17816/humeco106353

Pykonucb nonyuena: 17.04.2022. Pykonucb ogobpena: 22.05.2022 Ony6nukoBaHa online: 23.06.2022

A
SKOe®BEKTOP PacnpacTparsetca Ha yenosusax nnueH3v CC BY-NC-ND 4.0
© KonnekTns aBTopos, 2022


https://doi.org/10.17816/humeco106353

334

ORIGINAL STUDY ARTICLE Vol 29 (5) 2022 Exologiya cheloveka (Human Ecology)
DOI: https://doi.org/10.17816/humeco106353

Risk factors of liver malignancies in workers
chronically exposed to ionizing radiation

Galina V. Zhuntova, Mariya V. Bannikova, Tamara V. Azizova

Southern Urals Biophysics Institute, Ozersk, Chelyabinsk region, Russian Federation

ABSTRACT

OBJECTIVE: To assess the impact of non-radiation factors and ionizing radiation on the incidence of liver malignant
neoplasms in workers of a nuclear facility.

METHODS: This was a retrospective study that considered a cohort of Mayak PA workers (22,377 individuals hired during
1948-1982 and followed up until 31.12.2018). The analysis included 60 malignant neoplasms of liver that were histologically
confirmed. Hazard ratio (HR) and 95% confidence intervals (Cl) were estimated in relation to factors under the study using
Poisson’s regression.

RESULTS: The risk of total liver malignancies increased with attained age and for individuals with chronic liver diseases —
HR=3,59 (95%Cl 1,57; 7,21), chronic gallbladder and biliary tract diseases HR=1,83 (95%Cl 1,07; 3,11), gallstone disease —
HR=2,45 (95%Cl 1,15; 4,77). Viral hepatitis elevated the risk of hepatocellular carcinoma (HCC) — HR=7,41 (95%Cl 1,20; 24,63).
Gallstone disease raised the risk of cholangiocarcinoma (CC) — HR=14,69 (95%Cl 3,05; 56, 18). Risk of hemangiosarcoma (HAS)
was increased in individuals with chronic liver diseases — HR=7,52 (95%Cl 1,68; 24,48), and with diseases of the gallbladder
and biliary tract — HR=6,01 (95%CI 1,86; 26,88). The risks of total liver malignancies and HAS were found to increase due to
external exposure at gamma dose >0,5 Gy and internal exposure at alpha dose of plutonium >1,0 Gy. The risk of HCC increased
with alpha dose >4,0 Gy and was not associated with external gamma-ray exposure. The risk of CC increased with gamma-ray
exposure at doses >1,0 Gy and was not associated with alpha particle exposure. Among total liver malignancies, the number of
HAS was high (26,7%) and among them 68,8% were observed at internal exposure alpha doses >4,0 Gy.

CONCLUSIONS: Incidence of liver malignancies in Mayak PA workers was associated with ionizing radiation, chronic
diseases of hepatobiliary tract and viral hepatitis (in case of HCC). To investigate the risk related to occupational radiation
exposure, we need to perform a dose-response analysis that will consider non-radiation factors.

Keywords: liver malignant neoplasms; risk factors; external gamma-ray exposure; internal alpha-particle exposure;
plutonium; Mayak PA
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OPUIMHATTIBHOE VICCIEOOBAHME

BBEJEHUE

3noKayecTBeHHble HoBoobpa3oBaHua (3HO) nevenn npea-
CTaBNSAOT CEpbe3HYI0 NMPoBneMy s CUCTEMBI 3[paBOOXpaHe-
HWS, T.K. XapaKTepU3YKTCA BbICOKOW cMepTHOCTbHO [1]. CaMblii
pacrpoCTpaHEeHHBIA TUM paKa NeyYeHn — renaToLenonsp-
Has KapuuHoma (TLK), BTopoe MecTo no yacToTe 3aHUMaeT
xonaHrnokapuuHoma (XK), 3HauMTenbHO pexe BCTpeyaeTcs
remMaHruocapkoMa (FAC) u Apyrve rucTonorMyeckue TUnbl.

3abonesaeMoctb 3HO meyeHn 3HaUMTENIbHO BapbUpyeT
B Pa3HbIX CTpaHax M 3aBUCWT OT pacnpoCTPaHEHHOCTH hakK-
TOpoB pucKa [1-2]. Haubonee BaHbIMU 3TUONOTUHECKUMM
daktopamm 3HO neyeHn ABNAIOTCA BUPYCHblE FenaTUTI
B u C, ynoTpebneHne ankorons v HeanKorosbHas vpoBas
bonesHb neyenn [2]. MonyyeHbl cBUaeTensCcTBa 0 cBA3n 3HO
MeYeHm C KypeHueM, Bo3aeiicTBueM ahnaToKCMHOB M ApYrux
XMMUYECKUX KaHLieporeHos [3].

YBennyeHue pucka 3abonieBaemMocti 1 cMepTHoCTH 0T 3HO
neyeHy BCeACTBUE OCTPOr0 Y-HEMTPOHHOrO 0b1yyeHus 06-
HapyXeHO B KOTOPTE ML, MEPEXMBLUMX aTOMHble 6ombap-
AvpoBku B AnoHum (KoropTa LSS) [4-5]. Beicokuit puck 3HO
MneYyeHu BbISIBNEH Y NAUMEHTOB, KOTOPLIM MpU PEHTrEHOJ0-
rM4eckoM o0bcnefioBaHUM BBOAMICA KOHTPACTHbIN Npenapat
TopoTpacT, coaepalLuii 0-aKTUBHBIN AMoKcuE, Topus [6].

B KoropTe nepcoHana npeanpusTUS aTOMHOW MPOMBILL-
nenHocTn OTYN «[ponsBoacTBEHHOE 0bbeanHeHNe «Mask»
(MO0 «Mask») ycTaHOBEHa CBS3b MEXAY BHYTPEHHWUM
a-06/1y4eHUEM OT MHKOPNIOPMPOBAHHOMO MAYTOHWSA W PUCKOM
3abonesaemoctut u cMepTHocTM 0T 3HO neuenu [7-9]. B Ha-
cToslLiee BpeMS CyLLECTBEHHO YBENMYEH Nepuof Habniope-
HUsA 3a KoropTtoit paboTHukoB 0 «Mask», ycoBepLueH-
CTBOBaHa CUCTEMA OLIEHKW [103 BHYTPEHHEro a-obyyeHus
[10], momonHeHbl AaHHble 0 HepagMauMOHHbIX (haKTopax
W NepeHeceHHbIX 3aboieBaHmMsAX, YTO CO3AaeT NpesnochiIKY
ANS NPOLOMKEHNS UCCNEL0BaHNSA U YTOUHEHUS MOSTYHEHHBIX
paHee pesynbTaTo..

Llenb HacTosLLero UccneoBaHUs — BbISBNIEHUE (aKTo-
POB, OKa3bIBalOLLMX BAUSHME Ha pucK 3abonesaemoctu 3HO
neyeHu y paboTHUKOB, NoABeprwMXcs NPOoeccuoHanbHoOMY
061y4eHmto.

MATEPUAJIbI U METObI

BbinonHeHo peTpocneKTMBHOE KOrOPTHOE MCCNefoBa-
HWe Cpedu MepcoHana peaKTOPHOro, PafMOXMMMYECKOro
¥ nnyToHneBoro 3aBofioB M0 «Masik», HauaBLUero TpyLoBY
OeATeNbHOCTb Ha npeanpuatin B 1948-1982 rr. (umcnen-
HoCTb 22 377 YenoBeK, B TOM YMC/IE MyX4MHbI — 75,6%).
PaccmoTpeH nepuop, HabmogeHns ¢ faTthl HaliMa paboTHu-
KoB o 31 pnekabpsa 2018 r. Ina paboTHuKoB, 3aboneBLumx
3HO neyeHun, ymeplumx Wnn BbIObIBLUMX Ha ApYroe MecTo
XuTenbcTBa A0 KoHua 2018 r., nepuog HabnopeHus Obin
OrpaHuyeH COOTBETCTBEHHO [aTOW YCTAaHOBNIEHWUS AMarHo3a
3HO neyeHu, aatoit CMepTH, AaTOM NOC/EAHEH MeANLMHCKOM
UHpOpMaLMK.
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MoapobHoe onucanue Koroptel paboTHuKoB 10 «Mask»
1 6a3bl AaHHbIX «KnuHMKa», KoTopas cofepXuT WHdOopMa-
LMo, UCMONb3YEMYI0 ANS NPOBEAEHUS IMUAEMMONIOTUYECKMX
uccnefoBaHui, onybnukoBaHo paHee [11-12]. YneHbl Ko-
ropThl NojBepranucb NpodeccUoHanbHOMYy XPOHUYECKOMY
BHELLUHEMY Y-005y4eHuto, KpoMe 3Toro 4actb paboTHUKOB
nojBepranacb BHYTPEHHEMY 0-00NyYeHUI0 OT MNYTOHMS,
MOCTyNaBLUEr0 B OPraHM3M WHransuuoHHbIM nyteM. [lo-
TNOLLEHHbIE B MEYEHU [03bl BHELUHET0 Y- W BHYTPEHHErO
O-WU3MyYeHNs paccumTaHbl Ha OCHOBaHWUM «[lo3UMeTpUYecKoi
cucTeMbl paboThukos M0 «Mask»-2013» Ha faTy OKoHYaHus
Habmonenua [10]. [losbl BHELUHEro y-0051y4eHUst U3BECTHbI
LS BCEX YIEHOB KOropThl. [l03bl BHYTPEHHEro a-06nyyeHus
LOCTyNHbI ans 35,8% paboTHMKOB, YTO CBSA3aHO € 0CObEHHO-
CTAMM CTaHOB/EHUS CUCTEMbI [JO3UMETPUYECKOrO KOHTPONS
Ha N0 «MasK» (MOHUTOPUHT BHYTPEHHETO 0-00/1y4eHUA nep-
CcOHana bbin HayaT ToNbKo B 1960-¢ IT. ¥ BBOAMNCS B NpaK-
TUKY noatanHo) [10].

CBeneHna 00 OTHOLIEHMM K KypeHuo U ynoTpebneHuio
arnKorosif NosyyeHbl NyTeM onpoca paboTHUKOB BO BpeMs
PerynsipHblX NpoQUNaKTUYeCKUX MeAMULMHCKUX OCMOTPOB
[11], K KaTeropun 3710ynOTPEONSAIOLMX aNKOroeEM OTHOCH-
NN paboTHUKOB, Y KOTOPbIX B MEAMLIMHCKOW [OKyMEHTaLmm
ObinM  3adMKCMpOBaHbl AMarHosbl «bbITOBOE MbAHCTBO»
M «XPOHWYECKUiA ankoronmsm». MHaekc Maccel Tena (UMT)
paccumTbiBanu no opmyne: MMT=macca Tena/poct? (kr/m?).
BenmunHa UMT >25 kr/m? 6binia NpuHsATa B KayecTse Kpute-
pus M3bbITOYHOI Macchl Tena v oxupeHus. [JaHHble o nepe-
HEeCeHHOM BUPYCHOM renatute U XpoHU4ecKux 3aboneBaHusx
renatobunmapHon cuctembl (B15-19, K73-74, K80, K81.1,
K83 no MKB-10) yunTbiBanucb, ecnm 3TM AMarHo3bl Obiu
YCTaHOBNEHbI HE MO33e YeM 3a 2 rofa A0 OKOHYaHUs nepu-
ofa HabnoneHus paboTHUKoB (auarHocTuku 3HO neven),
aHanorM4HbIM 06pasoM yumuTbIBanack BeamuuHa UMT.

OueHkyn otHoweHus puckos (OP) 3aboneBaemoct 3HO
MeyeHu B 3aBUCHMOCTU OT HepaaMaLMoHHbIX GaKTOpoB U 403
npodeccoHanbHoro 0byyeHns Obin BblMUCIEHbI HA OCHOBE
perpeccum [yaccoHa ¢ nomolubto Moayns AMFIT, a rpynnu-
POBKa AaHHbIX M pacyeT YenoBeKO-NeT NOf PUCKOM — C No-
MoLbio Mofynst DATAB nporpammel EPICURE [13]. Mpu pac-
yete OP MeTogoM CTpaTUdUKALMK YUMUTLIBANOCH BAMAHUE
nona u gocturiytoro Bo3pacra. [ns OP BeiumcneH 95% po-
BepuTenbHbIM MHTepBan (95% [M), kotopbin onpepenancs
Ha OCHOBE KpUTEpHUS OTHOLLIEHUS MPaBLONOACGMS.

PE3YJIbTATbI

B uccneposanve BrnoyeHo 60 cnydaes 3HO neuenwm,
KoTopble Bblu 3aperncTpupoBaHbl y paboTHUKOB M3ydaeMoi
KoropTbl Ha 31 pexkabps 2018 r. u noaTBEpXKAEHbI pe3ysb-
TaTamu rucToniornyeckoro uccneposanus. B crpykrype 3HO
MeyeHu NpeAcTaBNeHbl CeAyLWUe TUCTONOTMYECKUE TUMbI:
MUK (32 cnyyas — 53,3%), TAC (16 cnyyaes — 26,6%), XK
(10 cnyyae — 16,7%), aHannacTU4eckuin pax (2 cnyyas —
3,4%).
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B tabn. 1 npuseaeHb! 3HaueHus OP 3abonesaeMocTy pa-
boTHMKoB 3HO meyeHu (Bce MUCTONOMMYECKWE TMMbI OMYXO-
nel BMECTE) B 3aBUCMMOCTW OT HepaguauMoHHbIX GaKTopoB
1 fo3 npodeccuoHansHoro obnyyeHus. OueHka OP 3abone-
BaemocTn 3HO neyeHn y XeHWMH bblna HUKe, No cpaBHe-
HUIO C MY)XXYMHAMK, HO Pa3nnums He ABNSANUCH CTAaTUCTUYECKN
3HaumMbiMu. OP 3aboneBaeMoctn 3HO neuyeHu bbin cTatn-
CTMYECKM 3HAYMMO HUXe y paboTHUKOB Monoxe 59 ner,
Mo CpPaBHEHWIO C BO3pacTHOM KaTeropuei ot 60 o 69 nert.
He BbIsiBNEHO CBA3M MeXAY OTHOLUEHMEM PabOTHUKOB K Ky-
peHuto, ynoTpebneHuio ankorons u puckoM 3abonesaeMocTy
3HO neuenu (cM. Tabn. 1).

O6HapyXeHO CTaTUCTMYECKM 3HauMMoe yBenudeHue OP
3abonesaeMoctn 3HO neyenn nNpu Hanuuuu y paboTHMKOB
cnenytoLLmx 3aboneBaHui: XpoOHMYECKVe DONE3HN NeveHn —
B 3,59 pa3a, }en4yHoKaMeHHas bonesHb — B 2,45 pa3a, xpo-
HWYecKue 60N1e3HM XENYHOr0 NYy3bIps U KENYHbIX NYTen —
B 1,83 pa3a. Y paboTHMKOB, NepeHecLUMX BUPYCHBIWA renaTuT,
oueHka OP 3abonesaemoctn 3HO neyenwn coctauna 3,94,
HO He JoCTUrana ypoBHS CTaTUCTMYECKOW 3HaummocTu. He
BbISIBNEHO CBSA3U MeXAY BeninumHon UMT u puckom 3abone-
BaemocT 3HO neyeHm (cMm. Tabn. 1).

Puck 3abonesaemoct 3HO neyeHu bbin noutn B 4 pasa
HWXKe y paboTHMKOB, HaHATbIX Ha 10 «Mask» B 1961-1982 rr.,
M0 CpPaBHEHMIO C TEMM, KTO Hayan TPyAMTbCA Ha Mpeanpus-
™ B 1948-1960 rr. OBHapy»KeHO CTAaTUCTUHECKM 3HA4MMOe
yeenmnueHve OP 3aboneaemoctn 3HO neyenm (Bonee, 4eM B
3 pasa) npu BHeLLHeM y-06/1y4eHun B fo3ax >0,5 'p, no cpas-
HeHuto ¢ auanasoHoM <0,5 I'p. lpu BHyTpeHHeM a-06nyyeHUH
>1,0-4,0 I'p puck 3abonesaemoctn 3HO neyeHm bbin NOBbILLEH
B 4,29 pa3a, no oTHowweHuio K ypoBHio <0,1 I'p, a B amanaso-
He 03 a-06nyyenunsa >4,0 p BennumHa OP coctasuna 119,0,
oLieHKy OP ABASNMCh CTaTUCTUYECKM 3HAUMMBIMU (CM. Tabn. 1).

AHanu3, BbINOMHEHHbIA AN1A OTAENbHbLIX MUCTONOTMYECKMX
noB 3HO neyenm (TLK, XK v TAC), nokasan cnepytowee. Puck
3abonesaemoctn LUK Obin HBKe Y MEHLLMH, MO CPaBHEHUIO
C MYyX4MHaMK, No4YTM B 3 pasa, KpoMe 3Toro, 0BHapyHeHo
cHuxeHne OP y paboTHuKoB Monoxe 60 neT, No cpaBHEHUIO
C BO3pacTHoii KaTteropueii ot 60 fo 69 net, pasnuuma sens-
JMCb CTAaTUCTUYECKU 3HAYMMBbIMU. CTaTUCTMYECKN 3HaUYMMOe
yBennyeHue pucka 3aboneeaeMoctu MUK yctaHoBneHo y pa-
60THMKOB, NepeHeclnx BUpYycHbIM renatut (OP=7,41), a Tak-
Ke Npu BHYTPEHHeM a-001y4eHnn B fo3ax >4 'p (0P=67,52,
Mo cpaBHeHuIo ¢ 06nyyeHneM B fo3ax <0,5 [p). He BbisBNEeHo
BAMAHMA Ha pucK 3abonesaemMoctn MUK opyrux Hepaguaum-
OHHbIX (PAKTOPOB, paccMaTpMBaEMbIX B HACTOSLLEM UCCNefio-
BaHWUM, U BHELLHEro y-0bnyyeHus (tabn. 2).

B n3yuaemon koropte Bce ciyvan XK 6binu guarHoctu-
poBaHbl Y MyxunH B nepuof fo 1960 r. Puck 3abonesae-
MocTn XK 6bin CTaTUCTUHECKW 3HAYMMO HUMKE Y paboTHMKOB
Monoxe 50 net, B cpaBHeHWM ¢ KaTeropueii ot 60 fo 69 ner.
Cratuctyecku 3HauMMoe noBbiLeHmre pucka XK 06HapyxeHo
MPW HaNMYMK KeNYHOKaMeHHo boneshn (OP=14,69), a Tak-
e NpyW BHeLIHEM y-00nydeHun B fosax >1 I'p (no oTHoLe-
HUKO K 0bnyyenmtio B ao3ax <0,5 I'p). He ycTaHoBneHo cBA3su
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MeXay KypeHueM, ynoTpebneHneM ankorons, XpoHM4eCKUMU
3aboneBaHMAMN NMEYEHH, KEMYHOTO My3bIPS U KEYHBIX My-
Tei, BenuumHol UMT, a TakKe BHYTPEHHUM a-06/y4eHneM
u puckom XK (tabn. 3).

Puck 3aboneBaemoctv TAC neyexu bbin cTaTMCTUHECKM
3HaYMMO BbILIE Y JKEHLUMH, MO CPABHEHUIO C MYXUYMHAMU
(OP=3,62), # He 3aBuCeN OT JOCTUrHYTOrO BO3pacTa, OTHO-
LUEHUA K KypeHuto 1 ynoTpebnenuto ankorons, UMT (tabn. 4).
CratncTudecky 3Haunmoe yBennyeHne pucka FAC obHapyxe-
HO Yy pabOTHUKOB C XPOHMYECKUMM 3a60N1EBAHUAMM MEYEHH
(OP=7,52), sxenuHoro ny3bipst W XenyHbix nyten (OP=6,01),
HO CBA3U C HaNM4MEM JKeNYHOKAMEHHOW BonesHM He BbISIB-
NeHo.

Puck 3abonesaeMoctn [AC neyeHu bbin Hike y pabot-
HWUKOB, HaHsATbIX Ha 10 «Mask» nocne 1960 r., no cpaBHe-
HUKO C TeMM, KTO Havan Tpyautbes B 1948-1960 rr.. OH 3a-
BMCEN OT 03 npodeccuoHanbHoro obnyyeHns u bbin Boile
noytn B 19-20 pa3 npu BHelHeM y-06nyyeHun >0,5 I,
no cpasHeHuto ¢ Kateropueit <0,5 Mp. Beicokuit puck 3abo-
nesaemoctv ['AC obHapyeH B Anana3oHax 403 BHYTPEHHEr0
a-06nyyenus >1,0-4,0 I'p (OP=61,51) n >4,0 Ip (OP=2142),
no cpasHeHuio ¢ Kateropuei <0,1 I'p. lepeuncneHHble pas-
NN4MA ABASNIUCH CTAaTUCTUYECKU 3HAUMMBIMK (CM. Tabn. 4).

OBCYXAEHWUE

MonyyeHHble pesynbTaTbl CBMAETENLCTBYIOT 0 TOM,
uTo y paboTHUKOB M3y4aeMoii KOropTbl puck 3aboneBaemo-
ctv 3HO neyenm 3aBucen oT JOCTUHYTOrO BO3pacTa, Hau-
Uns XPOHWUYECKMX 3aD0NEBaHNUN NEYEHU U JKENYHOIO My3bIps,
XKeNYHOKaMeHHON bone3nu. OTaenbHble rUCTONOrUYecKue
TMnbl 3HO neyeHn UMenmn cBoM 0COBEHHOCTH.

Puck 3abonesaeMocTvt TLK Bbin BbiLLe y My»KUMH MO cpaB-
HeHWHo € eHwwmnHamu, Bee cnydau XK bbinn guarHoctupoBa-
Hbl TOJIbKO Y MY}UMH, B TO BPEMS KaK yBeJIMYEHWEe pUCKa
FAC 06HapyKeHo Yy JeHLWMH. 3aBUCHMOCTb pUCKa 3abone-
BAeMOCTM OT Bo3pacTta ycTaHoBneHa Toibko anga MUK un XK,
Ho He BbisBneHa ana [AC. Hanuume BupycHoro renatuta
B aHaMHe3e nosblwwano puck MUK, ogHako cpeamn paboTHu-
KoB ¢ XK u ['AC He 6bln0 3aperMcTpupoBaHo Cily4aeB 3T0ro
3aboneBaHus. YBenuyenue pucka 3abonesaemoctn XK 6bino
CBA3aHO C HaNWMuMeEM KeNYHOKaMeHHOW bonesHu, a Nosbl-
LWeHHbIA puck FTAC — ¢ XpoHMYecKuMU BoNe3HAMK MeYeHM,
KENYHOr0 My3bIps U ENYHbIX NyTeu.

CornacHo 3anueMMoNorMieckuM LaHHbIM, B NOMYNALMUK
puck 3aboneBaemoct 3HO neuyenn y MyxunH B 2-3 pasa
BbILLIE, YEM Y XKEHLLWH, M YBEIMUMBAETCA B BO3PACTe CTapLue
60 ner [1, 14). TenatuTbl B 1 C aBnsoTca Hanbonee 3Haun-
MbIMu dakTopamu pucka MUK, obycnoenusatoT He MeHee
60% cnyyaes 3toro 3abonesanus [15]. Puck passutua MUK
npy uHGMUMpoBaHuu renatutoM B wnm C 3aBucuT oT reHo-
TMNa BUpYCa, MHAMBUAYaNbHLIX 0COBEHHOCTEN OpraHu3Ma
X03.IMHa, BNUSHUA OPYruX (haKTOpPOB U MOXET ObIThb B fe-
CATKM pa3 Bbille, N0 CPaBHEHUK C HEMHGMLMPOBaHHBIMU
noabmu [16].
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Tabnuua 1. OaxTopbl pucka 3a601eBaEMOCTY 3/10Ka4eCTBEHHBIMM HOBOOBPa30BaHNAMM NeyeHN B KoropTe paboTHUKoB M0 «Mask»
Table 1. Risk factors of liver malignancies in Mayak PA workers cohort

Yenoseko-rogpl 0
Fattor Number of case| oSN | 5 e ) p

Mon / Gender:

MYXUMHbI / men 42 417 828 1 Ped. / Ref.

KEeHLLMHbI / women 18 177 960 0,67 (0,37; 1,15) 0,160
[octurnyTeii Bo3pacr, net / Attained age, years:

<50 6 361186 0,05 (0,02; 0,12) <0,001

50-59 15 109 467 0,44 (0,22; 0,83) 0,013

60-69 23 75 063 1 Ped. / Ref.

70-79 13 39 253 1,12 (0,55; 2,19) >0,5

>80 3 10818 0,99 (0,23; 2,85) >0,5
Kypenune* / Smoking*:

He Kypun / never smoked 26 25704 1 Ped. / Ref.

npekpatun / gave up smoking 13 125 819 0,86 (0,38; 1,96) >0,5

KypuT / smoker 21 205 816 1,40 (0,68; 3,03) 0,375
Ynotpebnenue ankorons* / Alcohol consumption®:

penko / rarely 18 154 379 1 Ped. / Ref.

yMepeHHo / moderately 26 272 662 0,69 (0,33; 1,45) 0,317

3no0ynoTpebnenue / abusing 16 149 584 0,85 (0,37; 2,01) >0,5
BupycHbii renatut / Viral hepatitis:

HeT / no 58 592 228 1 Ped. / Ref.

pa/ yes 2 3560 3,94 (0,64; 12,64) 0,057
XpoHuueckue bonesnm neyenut / Chronic liver diseases:

HeT / no 52 584 059 1 Ped. / Ref.

pa/ yes 8 11728 3,59 (1,57;7,21) <0,001
HenuHokameHHas 6onesHb / Cholelithiasis:

HeT / no 49 571673 1 Ped. / Ref.

pa/ yes 1 24 114 2,45 (1,15; 4,77) 0,013
XpoHuueckue bonesHm xenyHoro ny3bips v xenuHbix nyTelt / Chronic diseases of the gallbladder and biliary tract:

HeT / no 30 466 483 1 Ped. / Ref.

pa/ yes 30 129 305 1,83 (1,07; 3,11) 0,026
WHaeke maccel Tena*, kr/M? / Body mass index*, kg/m?:

<25 16 192738 1 Ped. / Ref.

>25 41 372 553 1,16 (0,66; 2,15) >0,5
Mepuop, Haitma, rr. / Hiring period, years:

1948-1960 52 338 503 1 Ped. / Ref.

1961-1982 8 257 285 0,24 (0,10; 0,47) <0,001
BHewHee y-obnyyenne, Ip / External y-irradiation, Gy:

<0,5 23 425 684 1 Ped. / Ref.

>0,5-1,0 17 73 245 3,42 (1,79; 6,39) <0,001

>1,0 20 78 697 3,55 (1,92; 6,52) <0,001
BHyTpeHHee a-obnyyenune*, I'p / Internal a-irradiation*, Gy:

<0,1 21 279 360 1 Ped. / Ref.

>0,1-1,0 8 50 301 0,88 (0,36; 1,91) >0,5

>1,0-4,0 4 5119 4,29 (1,25; 11,33) 0,008

>4,0 15 1055 119,0 (58,67; 235,9) <0,001

Mpumeyanme: Pedp. — pedepeHc. * BKIKOYEHbI pabOTHUKM, Ans KOTOPLIX AOCTYMHbI AaHHbIE 0 haKTope.
Note: Ref. — reference. * includes employees with the factor data available.
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Tabnuua 2. QakTopbl pucka 3aboneBaeMoCTy renaToLeIINAPHOA KapLMHOMOI B KoropTe pabotHukoB M0 «Mask»
Table 2. Risk factors of hepatocellular carcinoma in Mayak PA workers cohort

Yucno Yenoseko-roapl
®dakrop cnyvaeB HabnogeHus OP (95% OW)
Factor Number Man-years RR (95% CI) P
of cases of follow-up

Mon / Gender:

MYU4KHBI / men 26 417 831 1 Ped. / Ref.

JKEHLLMHbI / women 6 177 961 0,33 (0,12; 0,75) 0,014
DocturnyTein Bo3pacr, net / Attained age, years:

<50 2 361186 0,03 (0,004; 0,09) <0,001

50-59 34 109 470 0,17 (0,05; 0,48) 0,002

60-69 15 75 064 1 Ped. / Ref.

70-79 9 39 253 1,26 (0,53; 2,85) >0,5

>80 2 10818 1,17 (0,18; 4,17) >0,5
Kypenue* / Smoking*:

He Kypun / never smoked 10 257 044 1 Ped. / Ref.

npekpatun / gave up smoking 7 125 820 0,94 (0,30; 3,10) >0,5

Kyput / smoker 15 205 818 2,22 (0,84; 6,63) 0,126
Ynotpebnenue ankorons* / Alcohol consumption®:

penko / rarely 5 154 381 1 Ped. / Ref.

ymepeHHo / moderately 17 272 664 1,46 (0,47; 5,23) >0,5

3noynotpebnenue / abusing 10 149 585 1,76 (0,50; 7,06) 0,402
BupycHbiit renatur / Viral hepatitis:

HeT / no 30 592 232 1 Ped. / Ref.

pa/ yes 2 3560 7,41 (1,20; 24,63) 0,006
XpoHuueckue bonesnm neyenu / Chronic liver diseases:

HeT / no 28 584 063 1 Ped. / Ref.

pa/ yes 4 11729 2,88 (0,85; 7,39) >0,5
MenuHokameHHas 6onesHb / Cholelithiasis:

HeT / no 28 571 677 1 Ped. / Ref.

pa/ yes 4 24 114 1,36 (0,39; 3,69) >0,5
XpoHuueckue bonesHu xenyHoro ny3bips v xenyHbix nyTert / Chronic diseases of the gallbladder and biliary tract:

HeT / no 19 466 484 1 Ped. / Ref.

pa/ yes 13 129 308 1,20 (0,56; 2,48) >0,5
WHaexc maccel Tena*, kr/M? / Body mass index*, kg/m?:

<25 9 192738 1 Ped. / Ref.

>25 21 390 217 1,14 (0,53; 2,62) >0,5
Mepuog HaiiMa, rr. / Hiring period, years:

1948-1960 25 338 507 1 Ped. / Ref.

1961-1982 7 257 285 0,48 (0,19; 1,07) 0,092
BHewwHee y-obnyyenue, Ip / External y-irradiation, Gy:

<0,5 18 425 686 1 Ped. / Ref.

>0,5-1,0 6 73 246 1,36 (0,49; 3,26) >0,5

>1,0 8 78 698 1,57 (0,64; 3,51) 0,296
BHyTpeHHee a-obnyyenune*, I'p / Internal a-irradiation*, Gy:

<0,1 15 279 362 1 Ped. / Ref.

>0,1-1,0 4 50 301 0,75 (0,21; 2,09) >0,5

>1,0-4,0 1 5119 1,82 (0,10; 9,03) >0,5

>4,0 4 1056 67,52 (18,84; 191,6) <0,001

MpuMeyaHue: Ped. — pedepeHc. * BKIIOYEHbI pabOTHUKY, AN1S KOTOPbIX JOCTYMHbI faHHbIE 0 daKTope.
Note: Ref. — reference. * includes employees with the factor data available.
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Cea3b Mexay ynotpebnennem ankorons u passutvem UK
MPOLEMOHCTPMPOBaHa BO MHOMMX UccnefoBaHusX. [TokasaHo,
uto puck 'K, 0bycnoBneHHbIM 3TMM (aKTopoM, Bbiwwe B 1,5-3
pa3a [17]. Puck UK yBenuumBaetcsa npu notpebneHuu bonee
10 r ataHona B AeHb [18]. Eile 0aHMM 3HaUMMBIM (haKTOpOM
B atonoruu MUK sBnseTca KypeHue, ¢ KOTOpLIM CBA3aHO OKO-
no 13% cnyyaes 3toro 3aboneBaHus B Mupe [14]. MokasaHo,
uto puck MUK y KypunbLumKoB nosbiLeH noyTvt B 2 pasa [19].

B nocnepnve pecatunetus B atmonormm MUK Bo3pocna
Posib HeanKoronbHoM KupoBoit 6onesHu neyenn (HHKBM),
CBA3aHHOW C MeTaboNIMYecKUMM HapyLeHaMU (Bncivnu-
LEMWS, PE3UCTEHTHOCTb K MHCY/IUHY), CaxapHbiM AuabeToMm
2 Tvna, u3bbITOYHOM Maccoi Tena u oxupenueM [20]. Mo-
Ny4eHbl AaHHble 06 yBennyeHun pucka UK noutn B 2 pasa
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y niofiei ¢ M3bbITOYHOM Maccon Tena u oxupexveM [21] n B
3,51 pa3ay naumenTos ¢ HXBI [20]. B HacTosweM uccnepo-
BaHWM He BbISIBIEHO 3aBUCMMOCTM MEX[Y KyPEHUEM, ynoTpe-
bneHueM ankorons, sennmuuHon UMT u puckom 3HO nevenu,
YT, B YaCTHOCTH, MOXET 0BBACHATBCA HEOONBLUMM YMCTIOM
cnyyaeB 3ab0N1eBaHUiA, BKIIOYEHHBIX B aHaNM3.

OakTopamu pucka XK ABNSIOTCA BPOXIEHHBIE KUCTbI
YKENYHBIX NMPOTOKOB, NEPBUYHbINA CKIEPO3UPYIOLLMA XONaHIHT,
JenyHoKaMeHHas 6onesHb, napasuTapHble MHBa3wM [22].
Jons F'AC coctasnset MeHee 2% Bcex 3HO neyenu, Xumu-
YeCKMe KaHLeporeHs! (BUHUMXIOpUA, GeHnnruapasuH, u ap.)
UrpalT BaXHYI pofib B 3TMONIOMMM 3Toro 3abonieBaHus, OT-
MeyeHa Takke accoumaums I'AC ¢ HeipodrbpoMaTo3oM u re-
MOXpomarto3soM [23].

Tabnuua 3. OaxTopbl pucka 3a601eBaeMOCTU X0aHMMOKapLIMHOMOIA B KoropTe paboTHukos M0 «Masgk»
Table 3. Risk factors of cholangiocarcinoma in Mayak PA workers cohort

Yucno Yenoseko-roabl
®dakrop cny4aeB HabnopexHuns OP (95% OW)
Factor Number Man-years RR (95% CI) P
of cases of follow-up

[LlocturHyTeii BospacT, net / Attained age, years:

<50 1 361186 0,04 (0,002; 0,29) 0,005

50-59 5 109 467 0,78 (0,21; 3,16) >0,5

60-69 A 75 065 1 Ped. / Ref.
Kypenue* / Smoking*:

He Kypun / never smoked 2 257 045 1 Ped. / Ref.

npekpatun / gave up smoking 4 125 827 1,31 (0,26; 9,42) >0,5

KypuT / smoker 4 205 816 0,98 (0,19; 7,09) >0,5
YnoTpebnenue ankorons* / Alcohol consumption™:

yMepeHHo / moderately 5 272 615 1 Ped. / Ref.

3n0ynoTpebnenue / abusing 5 149 641 1,59 (0,44; 5,72) 0,464
XpoHuueckue bonesnun neyenu / Chronic liver diseases:

HeT / no 9 584 070 1 Ped. / Ref.

na/ yes 1 11729 2,62 (0,14; 14,20) 0,364
HenuHokameHHas bonesHb / Cholelithiasis:

HeT / no 7 571 682 1 Ped. / Ref.

na/ yes 3 24117 14,69 (3,05; 56,18) <0,001
XpoHuueckue 6onesHm xenyHoro ny3bips v xenuHbix nyTelt / Chronic diseases of the gallbladder and biliary tract:

HeT / no 7 466 484 1 Ped. / Ref.

pa/ yes 3 129 318 1,44 (0,31; 5,28) >0,5
Wupexc Maccel Tena*, Kr/M? / Body mass index*, kg/m?:

<25 4 192 746 1 Ped. / Ref.

>25 5 372 529 0,69 (0,18; 2,77) >0,5
BHewwHee y-obnyyenue, Ip / External y-irradiation, Gy:

<0,5 3 425 693 1 Ped. / Ref.

>0,5-1,0 3 73 246 4,78 (0,88; 25,86) 0,056

>1,0 4 78 698 5,36 (1,18; 27,29) 0,028
BHyTpeHHee a-obnyyenmne*, Ip / Internal a-irradiation®, Gy:

<0,1 5 279 364 1 Ped. / Ref.

>0,1-1,0 1 50 305 0,77 (0,04; 4,78) >0,5

>1,0 1 6175 6,66 (0,35; 41,66) >0,5

MpuMeyaHue: Ped. — pedepeHc. * BKIIOYEHbI paBOTHUKM, ANS KOTOPbIX LOCTYMHbI AaHHbIE O (aKTope.
Note: Ref. — reference. * includes employees with the factor data available.
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PaHee, B uccnegosaHuy, BrtoyasweM 11 000 pabotin- 7,4 kbk — OP=17,0 (95% [N 8,0; 36,0) [7]. B pancHeiwem
KoB 10 «Mask», HauaBLmx paboty B 1948-1958 rr., 6bino  KoropTa Obina paclumMpeHa 3a CHeT paboTHMKOB, HaYaBLLUMX
obHapyxeHo yBenuueHue pucka cMeptHocTv oT 3HO neueHn,  TpyauTbCcs Ha npeanpusiTuu B Gonee no3gHWA nepumog,
npeumyLecteeHHo FAC, npu MHKopnopauuu niyToHus bonee  BnoTb Ao 1982 r., BbisiBNEHa NOOXMTENIbHAA CTaTUCTUYECKH

Tabnuua 4. ®axTopbl pucka 3a60eBaeMOCTM reMaHIMOCapKOMON NeyeHu B KoropTe pabotHuKos M0 «Mask»
Table 4. Risk factors of hemangiosarcoma in Mayak PA workers cohort

Yenoseko-roapl
®dakTop Llucrj‘](:";?;:aes Haﬁmop,el-mﬂ OP (95% QW)
Factor of cases Man-years RR (95% CI) P
of follow-up

Mon / Gender:

MYX4MHbI / men 5 417 841 1 Ped. / Ref.

JKEHLLMHbI / women " 177 960 3,62 (1,29; 11,65) 0,019
[JlocturHyTbil Bo3pacT, net / Attained age, years:

<50 3 361186 0,25 (0,05; 1,37) 0,092

50-59 5 109 470 1,25 (0,31; 6,10) >0,5

60-69 3 75 065 1 Ped. / Ref.

70-79 4 39 261 2,23 (0,49; 11,33) 0,295

>80 1 10818 1,75 (0,09; 13,74) >0,5
Kypenue* / Smoking*:

He Kypun / never smoked 13 257 044 1 Ped. / Ref.

npekpatun / gave up smoking 1 125 828 0,25 (0,01; 1,85) 0,233

KypuT / smoker 2 205 819 0,59 (0,08; 3,36) >0,5
YnoTpebnenue ankorons® / Alcohol consumption™:

penko / rarely 12 154 380 1 Ped. / Ref.

yMepeHHo / moderately 3 272 617 0,17 (0,03; 1,01) 0,067

3noynoTpebnenue / abusing 1 149 641 0,14 (0,01; 1,05) 0,086
XpoHuueckue bonesnu neyenu / Chronic liver diseases:

HeT / no 13 584 072 1 Ped. / Ref.

pa/yes 3 11729 7,52 (1,68; 24,48) 0,002
HenuHokameHHas 6onestb / Cholelithiasis:

HeT / no 12 571 684 1 Ped. / Ref.

na/yes 4 26117 2,67 (0,69; 8,43) >0,116
XpoHuyeckue bonesHu XenqHoro nysbipst v xenyHbix nytedi / Chronic diseases of the gallbladder and biliary tract:

HeT / no 3 466 485 1 Ped. / Ref.

na/yes 13 129 316 6,01 (1,86; 26,88) 0,006
Wunexc Maccel Tena®, kr/M? / Body mass index*, kg/m?Z

<25 3 466 485 1 Ped. / Ref.

>25 13 129 316 5,37 (0,88; 97,40) 0,105
Mepvop, Haitma, rr. / Hiring period, years:

1948-1960 15 338515 1 Ped. / Ref.

1961-1982 1 257 286 0,09 (0,005; 0,50) 0,026
BHewHee y-obnyuenue, Ip / External y-irradiation, Gy:

<0,5 2 425 695 1 Ped. / Ref.

>0,5-1,0 7 73 245 19,79 (4,74; 133,40) <0,001

>1,0 7 78 698 18,99 (4,54; 128,20) <0,001
BHyTpeHHee a-obnyuenue*, p / Internal a-irradiation®, Gy:

<0,1 1 279 366 1 Ped. / Ref.

>0,1-1,0 1 50 306 2,97 (0,12; 75,51) 0,443

>1,0-4,0 2 5119 61,51 (5,85; 1328) <0,001

>4,0 1 1055 2142 (388,5; 40200) <0,001

MpuMeyaHue: Peh. — pedepeHc. * BKIIOYEHbI paBOTHUKM, ANS KOTOPbIX LOCTYMHbI AaHHbIE 0 (aKTope.
Note: Ref. — reference. * includes employees with the factor data available.
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3HauMMas 3aBUCMMOCTb pUCKa cMepTHOCTM (Ha 31.12.2003)
n 3abonesaemMoctn (Ha 31.12.2004) 3HO neyenn oT A03bI
BHYTpeHHero a-06nyyenus [8-9]. OueHkM M3bbLITOYHOrO OT-
HOCUTENbBHOTO PUCKA Ha eAMHULY [03bl 0-06/1y4eHUs B 3TUX
uccnenoBaHuax ObiiM NOMyYeHbl C Y4eTOM Mofa M Bo3pac-
Ta, BMAHUS BHeLWHero y-o06nydenuns Ha puck 3HO nevenm
He 6bIno ycTaHoBsneHo [8-9].

B HacTosweM uccnenosaHuu yeenudeH nepuop, Habio-
Aenuns (>10 neT), ncnonb3oBaHbl YyuLeHHbIE AaHHbIE 0 LO-
3ax BHyTpeHHero a-o6myqenms [10], oueHkn OP nonyyeHbl
ans mopdonormyecku BepuduumpoBaHHbix 3HO neyenw,
PacLUMPEH CNEKTP HePaANaLMOHHBIX (haKTOPOB, BKIIOUEHHBIX
B aHanm3. Kak u paHee [8, 9], ycTaHoBNEHa CBA3b MeXAY BHY-
TpeHHUM a-06sydeHneM u puckoM 3HO neuyeHwn, HO KpoMe
3TOr0 06HapYKEHO CTATUCTUYECKU 3HAYMMOE yBenuyeHue OP
3abonesaeMoctn 3HO neyeHu npu BHeLHeM y-06syyeHUM
>0,5 I'p, @ TaKkXKe yBENMUEHME PUCKA NOABNEHMSA OTLESbHbIX
TMCTONOMNYECKMX TUMOB OMYXOJIei, CBA3aHHbIX C nMpodeccuo-
Ha/bHbIM 06/1y4eHneM. BHelHee y-o06myyeHue nosbIlwano
puck XK (nosbl >1,0 I'p) u TAC (gosbl >0,5 p), BHyTpeHHee
a-06ny4yeHne ysenuumsano puck I'UK (noswl >4,0 I'p) u TAC
(nosbl >1,0 [p).

CHueHne pucka 3aboneBaemoctn 3HO nedyenu,
a Takke [AC y paboTHuKoB, HayaBlmx pabotatb Ha 10
«Mask» nocne 1960 r., no cpaBHEHWIO C TEMM, KTO NMOCTY-
nun Ha npeanpuatve B 1948-1960 rr., Morno 6biTb CBS-
3aHO C YNYYLLEHWEM YCNIOBMIA TPYZA M YMEHbLLEHUEM [03
npodeccMoHanbHoro 0bnyyeHus, 3a cueT MoJEepHU3aLMK
MPOM3BOACTBEHHBIX MPOLECCOB M BHEAPEHUS B MPAKTUKY
CpeacTB 3awWwuThl opraHoB ApbixaHus [10, 24]. MNeveHb aB-
NAETCA OLHUM M3 OpPraHoB, rAe NPOUCXOAMT AENOHUPOBa-
HWE 3HAYMTENIbHOTO KOJIMYECTBA MAYTOHWUS, NOCTYMUBLLErD
B OpraHu3M paboTHUKOB MHFaNsILMOHHLIM NYTEM B COCTaBe
MPOMBILLNEHHBIX @3po30nent [25]. MnyToHuii obnapaet pym-
TeNlbHbIM NEepUOAOM Moypacnaga, U B 0T/IMYME OT BHELLHE-
ro y-obnyyeHus, orpaHuyeHHoro nepuoaoM pabotel Ha M0
«Masik», BHyTpeHHee a-06/1y4eHne paboTHUKOB NpoaoKa-
NOCb Ha NPOTSKEHUN BCEN HU3HMU.

B uccnepoBaHusx, oxBaTbiBalOLWMX NEpPCOHan sLepHOM
MPOMBILLNEHHOCTU 3apyOEXHBIX CTpaH, B TOM 4ucne noj-
BepraBLLMIACS BO3[EMCTBUIO NYTOHMUS, He 0BHapyeHo B/K-
AHMA npodeccuoHanbHoro 0byyenns Ha puck 3HO neyenu
[26—28]. CnepmyeT OTMETUTb, YTO A03bl 0BYHEHNA Y4aCTHU-
KOB 3TWUX WUCCNEeAO0BaHMI BbIM 3HAUUTENTBHO MEHbLLE, YeM
y pabotHukoB M0 «Mask» B nepBble rofbl LeATeNbHOCTH
npeLnpusATHs.

Bbicokuit puck 3HO neyenu, B bonblumHcTBe cnydvaes XK
un T'AC, obHapyxeH y nauueHToB Nnocse BBEAEHWUS AMOKCUAA
TOpMS, NPUBEALLEMY K 3HAUMTENbHOMY 0-06/1y4eHnto opra-
HOB OCHOBHOr0 AEMOHMPOBAHWUA 3TOr0 HYKNIWAA, BKIOYas
neyeHb [6]. OcobeHHocTb0 KoropTel paboTHuKoB 10 «Masik»
ABngeTca oTHocuTenbHo 6onblioe yucno FAC neueww, 3a-
PerucTpUpoBaHHOE NMPEUMYLLECTBEHHO Y MEHLLWH, NOABEpr-
LUMXCS Y- W 0-00/Ty4eHUI0 B BBICOKMX [03aX B NepBble rofpl
LesTeNnbHOCTU NpennpuaTus. V3MeHeHWst B COOTHOLLEHUH

T.29.Ne5, 2022

D0k https/ /doiorg/10.17816/humeco108116

JKoNorna HenoBeka

oTAeNbHbIX rucTonorndeckux tunoB 3HO neyenu npu Bo3-
OEACTBUN MNYTOHMS 1 TOPUSA, B CPABHEHWM C NOMYNISALMOHHbI-
MW AaHHBIMU, 00BACHAIOTCA 0COOEHHOCTAMM pacnpeaesieHns
AaHHbIX HYKIMAOB B CTPYKTYpax 3TOro opraxa [24, 25, 291.

B Koropte LSS ycTaHoBneHa CTaTMCTUHECKM 3HAYMMas
3aBUCKUMOCTb MEXY 1030/ OCTPOro Y-HeiTPOHHOro 0byye-
Hus 1 puckoM 3HO neyenm [4-5]. B ogHOM M3 uccnenoBaHuii
NocneACcTBUiA pagmoTepaniv 0bHapyKeHo NoBbILLIEHNE PUCKa
3HO neyenu mocne ToTanbHOro 06s1y4eHMs B BbICOKMX A0-
3ax nepej TpaHCMIaHTaLUMEN KOCTHOrO Mo3ra B COMETaHWM
¢ xummnotepanuei [30].

TakuM 06pa3oM, MpoBeAEHHLIN aHanu3 MNo3BOUI Bbl-
OenuTb Haubonee 3HaYMMble HepaaMaUMOHHbIe (aKTopbl,
KoTopble HapsAdy C NpodeccuoHabHbIM 00Ny4eHUeM MOrn
OKas3blBaTb BAMsHME Ha puck 3abonesaemoctn 3HO neye-
HU y pabOTHMKOB M3y4aeMoi KoropTbl. CneayeT OTMETUTD,
4TO HacTosLLee MCCNEeA0BaHNE UMEET PAL, OrpaHNYEHUi: He-
bonblioe yncno cnyyaeB 3HO neyeHu, HEMOSHbIE AaHHble
0 [103aX BHYTPeHHero a-o0bsy4eHns paboTHUKOB, oueHku OP
MonyyeHbl C KOPPEeKLMei Ha NoJl U BO3pacT, HO He Y4TEHO
BO3MOXHOE COBMECTHOE BAIMAHME APYrMX HepaanaLMOHHbIX
(aKTOPOB U MOHM3MPYIOLLETO U3NTyYeHUS.

3AKJIO4YEHUE

B pesynbTate npoBeAeHHOro MCCnefoBaHUA MOA-
TBEPXKAEHbl AaHHble 06 yBenuueHun pucka 3HO neuenu
y paboTHUKOB M3yyaeMoW KOTOpPTbl 3@ CYET BHYTPEHHEro
a-0b/1y4eHUs 0T MHKOpNOPUPOBaHHOTO NNYTOHMS. loKasaHo,
uTo a-06N1y4eHMe B BbICOKUX [03aX NOBbILLIAMO pUCK 3abone-
BaemocTu [AC n LK. MonyyeHbl cBUAETENECTBA BO3MOXHOMO
BAMSAHWA BHELUHero y-06nyyenns Ha puck 3HO neyenu, B ToM
uncne FAC n XK. ObHapyeHo, 4To XpoHWUYecKue 3abonesa-
HWUA renatobunmMapHoi cUcTEMbI U BUPYCHBINW renatut (ans
MK) ysenmumsanu puck 3HO neyenn y paboTHUKOB, 0fHAKO
CTaTUCTUYECKU 3HAYMMON CBA3U C YNOTpebneHnem ankorons,
KypeHueM, M30bITOYHOW MacCoi Tena M 0XUPEHWEM He Bbl-
ABneHo. [lns yTouHeHWs pafnoreHHoro pucka TpebyeTcs aHa-
N3 3aBMCMMOCTM «[103a-0TBET» C Y4eTOM HepaanaLMOHHbIX
(aKTOpOB, KOTOPbIE, KaK MOKa3aHO B HACTOALLEM MCCNeao-
BaHWM, MOT/IM OKa3blBaTb BIUAHME Ha PUCK 3abosieBaeMoCTH
3HO neyeHn B U3y4aeMoii Koropre.

JAONOJTHUTEJIbHAA UHOOPMALIUA /
ADDITIONAL INFORMATION

®uHaHcupoBaHue. HacTosllee MCCneAoBaHME  BbIMOSIHEHO
npu noafepwke PenepanbHoro MeaMKo-61ONOrMYECKOro areHT-
ctea Poccun.

KoHdnuKT uHTepecoB. ABTOpbl MOATBEPKOAKT OTCYTCTBME KOH-
(QMKTa MHTEPECOB.

Bknapa aBTopoB. HyHToBa I.B. — pa3spaboTka Av3aiHa nccnenosa-
HWS, NOJTyYeHMe M MHTEPNPETALWA faHHbIX, MOAroToBKa TEKCTA CTa-
TbW; baHHMKoBa M.B. — cTatncTnyeckmin aHanms; Asmsosa T.B. —
Hay4HOe PyKOBOACTBO, pa3paboTka KoHLeNLMM uccnenoBaHus. Bee
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lpousBoacTBeHHbIe haKTOpbl pUCKA pasBUTUA
npogeccMoHanbHbIX 3aboneBaHnii y paboTHuKOB
npeanpuatui Pecnybnmku bawkoprocraH

N.K. Kapumosa', 3.P. Waitxnucnamosa', H.A. Mynpaawesa', W.B. LLlanosan',
A.Jl. Bonrapesa', A.3. ®aramosa', E.I". Crenanos' 2, 3.0. Kabuposa'

1Y(UMCKMIA Hay4HO-MCCNe0BATENbCKUIA MHCTUTYT MeVLIMHLI TPYAa W SKOIOrMK YenoBeKa, r. Yoa, Poccuitckaa Depepauma
2 YHMMCKUIA TOCY1apCTBEHHBINA HETAHON TEXHUYECKMI YHnBepCuTET, T. Yda, Poccuiickas Deepauns

AHHOTALMA

Beepenune. OgHMM U3 OCHOBHbIX (haKTOPOB, CO3AAIOLLMX PUCK YXYALLIEHUS 3[0POBbA, ABNSETCA NpodeccMoHabHan 3a-
boneBaeMocTb, KOTOpas HanpsAMYK 3aBUCUT OT YCIOBUW Tpyaa. B cBA3n ¢ 3TMM HeobxoAMMO M3yyeHWe YcnoBui Tpyaa, 0Co-
beHHocTen dopMMpoBaHUs NpodeccuoHanbHoM 3aboneBaeMoCTH Ha NPeANpUATUSAX PasfMYHBIX OTPAceid IKOHOMUKU C Mo-
cnenytoLLeii pa3paboTKon M BHeAPEHUEM afipecHbIX MepONpUATAN NO co3[aHuI0 6e30nacHbIX YCNOBMIA TPYAA U COXPaHEHUIO
30,0p0Bbsl PabOTHUKOB.

Llenb. /3yyeHne npom3BoCTBEHHBIX HaKTOPOB PUCKa, OCHOBHLIX (OPM NPpogeccoHanbHON NaTonoruM U CPOKOB ee pas-
BUTUSA Yy PabOTHWUKOB NPeANPUATUAN Pa3NIMYHBIX OTPACENn 3KOHOMMKA!.

MeToppl. M3yyeHbl akTbl pacciefoBaHus npodeccuoHanbHbIX 3aboneBaHni, CaHUTapHO-TUIMEHNYECKME XapaKTepPUCTUKM
YCNOBUIA TPYAa, MeanUMHCKME KapTbl 339 60MbHBIX, KOTOPLIM BbINK YCTaHOBNEHbI NpodeccoHanbHble 3abonesaHns ObYH
«Ydumckuit HUIM MegmnumHbl TpyAa v aKonoruu YenoBekar 3a nepuog, 2015-2019 rr.

Pesynbtatbl. [py npoBefeHWUM peTPOCMEKTUBHOMO YrnybieHHOro aHanusa ciyvaeB npodeccuoHanbHbIX 3aboneBaHuit
YCTaHOBJIEHO, YTO Hanbosiee YacTo OHM AMArHOCTUPOBANMCh Y PaboTHUKOB 0OpabaTbiBalOLLMX MPOU3BOACTB U NPELNPUATUIA,
3aHATbIX 40ObIYE NONE3HBIX UCKONAeMbIX ¢ BpeaHbIMK ycnoBusMK Tpyaa (3.1-3.3). B ctpykType npodeccuoHanbHbIx 3abo-
neBaHuMi Npeobnafany 6one3HN KOCTHO-MBILLEYHOW CUCTEMBI U COeAMHUTENBHOW TKaHW. Hanbonbluee uncno 60M1bHbIX MMeNo
cTax paboTbl Bo BpedHbix ycnosuax Tpyna 30-35 net. Ha ocHoBe npoBefeHHbIX UcciefoBaHuiA pa3paboTaHbl apecHble
MeponpUATUS NO Co3AaHM0 6e30MacHbIX YCNOBMIA TPYAA W CHUKEHUIO pUCKA NPodeccuoHanbHbIX 3abonieBaHuiA.

3akniouenue. [Tpy peTPOCNEKTUBHOM YrNybNeHHOM aHanu3e CrIOWHBIM METOAOM Clly4aeB npodeccuoHanbHbIX 3abone-
BaHWN N0 MMEIOLLMMCA MaTepuanaM YCTaHOBJIEHO, YTO HaUbOMbLUMIA PUCK MX pa3BUTUS UMenu paboTHUKKM 0BpabaTbIBatoLLMX
NPOW3BOACTB U MPELANPUATUAN, 3aHATBIX [06bIueit nonesHbIx uckonaembix (46,1 n 20,6% cOOTBETCTBEHHO OT BCEX aHaNU3M-
pyeMbIx Cry4aeB). YCTaHOBNEHO, YTO B CTPYKTYpe NPUUYMH BO3HWKHOBEHMS npodeccuoHanbHbix 3abonieBaHuii npeobnagano
BO3[eHCTBME TsHKenoro Gusndeckoro Tpyaa (43,8%) n Bosneiicteue puandeckux dhaktopos (wym, Bubpaums) (40,1%). Puck
BO3HWKHOBEHMA NpodeccuoHanbHbIX 3aboneBaHWin Bo3pacTan € yYBENMYEHMEM cTaxa paboTbl BO BpefHbIX YCNOBUAX Tpyaa
(knacc 3.1-3.4). Hanbonbluwii puck BO3HUKHOBEHUSI NPOdECCUOHANbHLIX 3ab01eBaHN 0TMeYancs Npu cTaxe paboTbl oT 30
00 35 net. 3. B cTpyKType aHanuaupyeMbIx cyyaeB npeobnagany 601e3HM KOCTHO-MBILLEYHON CUCTEMBI U COBIUHUTENbHOM
TKaHM (43,4%), TpaBMbI, OTPaBNIEHUS M HEKOTOPbIE ApYrue NoCNeACTBUS BO3AENCTBUS BHELLHMX NpuumH (17,5%), bonesHu yxa
u cocueBupaHoro otpocTka (15%). AHanus cnydaes npodeccMoHabHbIX 3ab0neBaHuin JOMKEH ABUTBCS OCHOBAHUEM 1S pa3-
paboTKW MepONpUATMIA, HaNpaBJiEHHbIX HA CHUKEHWE PUCKA UX Pa3BUTUS U COXPaHEHUe 3[,0p0Bbs PaboOTHUKOB.

KnioueBble cnoBa: npodeccuoHanbHble 3aboneBaHus; pabOTHMKMW; yCnoBUS Tpyna; BpedHble MpOWU3BOACTBEHHbIE
daKTopbl; MEPONPUATUSA MO COXPaHEHUIO 3[,0p0OBbsi PabOTHUKOB
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Employees’ production risk factors for occupational
diseases development of Bashkortostan Republic
enterprises

Liliya K. Karimova ', Elmira R. Shaikhlislamova !, Nadezhda A. Muldasheva ', Inna V. Shapoval',
Alfiya D. Volgareva', Alina Z. Fagamova', Evgeniy G. Stepanov "2, Elvira F. Kabirova'

! Ufa Research Institute of Occupational Health and Human Ecology, Ufa, Russian Federation
2 Ufa State Petroleum Technological University, Ufa, Russian Federation

BACKGROUND: Occupational morbidity, which is directly related to working circumstances is one of the primary markers
that characterize occupational health risk. Thus, it is necessary to study the working conditions and occupational diseases,
which form peculiarities in enterprises of various economic sectors, followed by the development and implementation of
targeted interventions aimed at creating safe working conditions and preserving employees’ health.

AIM: to study industrial risk factors, occupational pathology main forms, and the timing of its development among
employees at enterprises of various economic sectors.

METHODS: We studied the acts of occupational diseases investigation, sanitary, and hygienic characteristics of working
conditions, and medical records of 339 patients who were diagnosed with occupational diseases by the Ufa Research Institute
of Occupational Medicine and Human Ecology in 2015-2019.

RESULTS: It was discovered that the highest prevalent occupational diseases were diagnosed among workers of
manufacturing industries and enterprises who engaged in mining with harmful working conditions (3.1-3.3) while conducting
a retrospective in-depth analysis of occupational disease cases. Musculoskeletal system and connective tissue disorders
predominated in the structure of the occupational disease. The largest number of patients had 30-35 years of work experience
in harmful working conditions. Based on this research, targeted measures have been developed to create safe working
conditions and alleviate the risk of occupational diseases.

CONCLUSIONS: According to the available material, a retrospective in-depth analysis of occupational disease cases
revealed that workers in the manufacturing industries and enterprises engaged in mining were more at risk of developing
disorders (46.1, 20.6%). It was discovered that the development of occupational diseases depended on the exposure intensity
of harmful production factors and exposure time. The risk of occupational diseases is raised with increasing time of working in
harmful working conditions (class 3.1-3.4). The greatest risk of occupational diseases was observed within work experience
from 30-35 years. The structure of the analyzed occupational diseases cases was dominated by ailments of the musculoskeletal
system and connective tissue (43.4%), injuries, poisoning, and some other consequences of external causes (17.5%), and
diseases of the ear, and mastoid process (15%). The analysis of cases of occupational diseases should be used as the basis to
measure development aimed at reducing the risk of their emergence and preserving employees’ health..

Keywords: occupational diseases, workers, working conditions, harmful production factors, measures to preserve
employee’s health
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OPUIMHATTIBHOE VICCIEOOBAHME

BBEJEHUE

3a npoweaiwme fecatunetus bl NpoBeAeHbI MHOMO-
UMCNEHHbIE HAYYHbIE UCCIIEA0BaAHUA N0 M3Y4eHMI0 haKTOpPoB
pUCKa pa3BUTMA NpOQEecCMOHanbHOM MaToyiorum, paccMo-
TPeH OOLUMPHBINA Kpyr TEOpPETUYECKUX MPOBIEMHbIX BOMpO-
COB U NEPCMNEKTUBHBIX Hay4HbIX HanpaBneHuin. 0606LLeHHbIe
HaKOMJEeHHbIE MaTepMasbl 0CBELLEHbI B CMELMAbHBIX MOHO-
rpadusx, cbopHuKax, pykoBoacTeax [1-4].

K HacTosLieMy BpeMeHM yCTaHOB/EHO, YTO pacnpocTpa-
HEHHOCTb Pa3INyHbIX BUAOB NpOdeCccHoHanbHON NaToioruu
3aBMCHT, NPeXAe BCero, 0T BUAA BpedHbIX dakTopo pabo-
Yeli cpefibl M TPYAOBOrO MpOLiECCa, KOTOpble BO3LEMCTBYHOT
Ha opraHu3M paboTHUKOB 1 onpeaensioTcs chepoit aesTeNb-
HOCTU, YCII0BMSMM paboTbl, MHTEHCMBHOCTBIO M BPEMEHHBIM
nep1oaoM Bo3geicTana aktopa [5-9].

Haunbonee nonHo B oTeuecTBeHHOW W 3apybexHoit nu-
TepaType OCBELLEHbl BOMPOChI AMArHOCTUKM, KIIMHWYECKOro
TeYeHNs U NPOGMNAKTUKY NpodeccoHanbHbIX 3ab0eBaHuNi
(M3) [10-17]. Mo MHeHWto aBTOPOB, BaXKHasA Posib MPY OLLEHKE
puCKa BO3HMKHOBEHUS 13 NpuUHaLNeXUT BbISBEHMIO UCTOY-
HWKOB 06pa30BaHuUA BpeHbIX NPOU3BOACTBEHHBIX (aKTOpOB
N UX KoNUYecTBeHHoW oLeHKe [18-21].

B HacTosiLLee BpeMs B CBA3M C YMEHbLUEHWEM BO3[eW-
cTBUA dakTopoB paboyei cpedbl HabNKOAAETCA CHUKEHME
YPOBHS npodeccnoHanbHol 3abosieBaeMocTH, U3MeHeHUe
€e CTPYKTYpbl B 3aBUCMMOCTYW OT 3TUONOrMYecKoro dakTopa,
pa3BUTME HayanbHbIX, CTEpTbIX HOPM XPOHUYECKo npodec-
CMOHanbHOM natonorum [22-26].

[laHHas TeHAeHUMS NpOCNEeXMUBAETCS, NMPEeXAe BCero,
Ha COBPEMEHHbIX MPOM3BOACTBAX, MOCTPOEHHBIX C YYETOM
MoCNeHUX AOCTUMEHWUA TEXHUYECKOTO MPOrpecca, a Takxe
Ha NpeanpuATUAX, rae NPoBefeHa MOAEPHU3ALMA, TEXHUYe-
CKOe NepeBOOPYKeHWe. 3T0 MPUBENO K CHUMXEHMIO BPeLHOro
BO3/,eMCTBUA NPOU3BOACTBEHHBIX (paKkTopoB [27].

KpoMe Toro, B pesynbTaTe Hay4HO-TEXHUYECKOrO Mepe-
BOOPYXEHUs MPOM3BOACTB, 06ecneyeHns HenpepbiIBHOCTY
TEXHOJIOTMYECKOro NpoLecca, repMeTU3aumu 06opyaoBaHus,
AVCTaHUMOHHOMO YNpaBneHWs 0TMeYaeTcs nepepacnpese-
nenve ponm M3, cBA3aHHBIX C XMMUYECKON MHTOKCUKaLWEN,
B CTOPOHY 3abofieBaHWiA, BbI3BaHHBLIX TaKWMU BPeAHbLIMM
(aKTopaMm, KaK LyM, 3IEKTPOMArHUTHBIE U3MTyYeHNs, B TOM
uncne nasepHole [28].

B HacTosiLLee BpeMs aKTyanbHOM 3afaveli ABNSETCA U3-
y4eHu1e COBpPeMeHHbIX GopM npodeccoHanbHoM NaTonoruy,
0C0OOEHHOCTEN KIMHUYECKOTO TEYEHUSA C NOCNEAyHOLLEeN pas-
paboTKOM afpecHbXx MeponpuaTMA no obecneyeHuo bes-
OMacHbIX YCNOBUW TPYAA U CHUKEHUIO YPOBHEN Npodeccmo-
HanbHoM 3aboneBaeMocTy [29-34].

B moctynHoii nuTepatype npefcTaBneHbl faHHbIE O Npo-
(eccmoHanbHoM 3ab051eBaeMOCTM pabOTHUKOB B Pas/iMyHbIX
0Tpacnsx 3KOHOMUKU, KaK B cybbeKTax Poccuiickoit Depepa-
UMK, TaK 1 3a pybexom [35-38]. BMmecTe ¢ TeM ang Kaxaoro
pervoHa xapaKTepHa cBos creuuduka GpaKkTopoB puUcKa pas-
BuTMA 13, cBSA3aHHasA C 0TPacieBOM CTPYKTYPOI IKOHOMUKM.

T.29.Ne5, 2022

D0k https/ /doiorg/10.17816/humeco108116

JKoNorna HenoBeka

W3noxeHHoe onpeaenset HeobXoaAMMOCTb U3Y4EHMS 0CO-
BeHHocTen npodeccmoHanbHoi 3abo1eBaeMoCTH B OTAENBHO
B3ATOM peroHe — Pecnybnuke bawkoproctaH. MonyyeH-
Hble [laHHble MOTYT MOC/Y)XWUTb OCHOBOW ANS OnpejeneHus
MPUOPUTETHBIX HanpaBfieHWA U afpecHbIX Mep no obecne-
YeHuIo Be30nacHbIX YCNOBMIA TPYAA U COXPAHEHUIO 34,0POBbS
paboTaloLLMX B KOHKPETHBIX OTPACNsAX S3KOHOMUKMY.

LUenb uccnepoBanms. M3yueHne npou3BOLCTBEHHBIX
(aKTOpoB pUCKa, OCHOBHLIX GOPM NpodeccMoHanbHOM Na-
TONOTMM W CPOKOB €e pa3BUTUA Y pabOTHUKOB NpeLnpUATUN
Pa3NIMYHBIX OTpac/en 3KOHOMUKM.

MATEPUANT U METObI

B xoze peTpocneKTMBHOIO UCCNefoBaHMS CMIOLUHBIM Me-
TOLLOM M3y4eHbl MeMLMHCKME KapTbl (popMbl N2025/y «Me-
OMUMHCKasA KapTa MauMeHTa, Moayyalowlero MeauuMHCKYI0
roMolLLb B aMbynatopHbIx yciosuax»' n N2003/y «MeamumH-
CKaA KapTa CTaumoHapHoro 60/1bHOro»2) ¢ coaepalLMmmcs
B HUX JOKyMeHTaMu paccnefoBahus 13 [u3BeLlenme 06 ycTa-
HOBJIEHUM 3aKJIOYUTENIBHOMO AMArHo3a oCTPOro UMW XpoHU-
4YecKoro npodeccuoHanbHoro 3abonesanns (oTpasneHms)’,
aKTbl paccnefoBaHus cnydaeB npodeccuoHanbHbIx 3abo-
neBaHWit®, CaHUTapHO-TUTMEHNYECKNE XapaKTEPUCTUKM YC-
NIOBMIA TPYAa®, COCTABNIEHHbIE C YHETOM [aHHbIX aTTecTauum
paboumnx MecT (APM) 1 cneumanbHoi OLEHKW YCNoBUS TpyAa
(COYT)]. Bcero bbino paccMoTpeHo 339 MeaMUMHCKMX KapT
BonbHbIX, 13 KOTOpLIM BbINK YCTaHOBNEHbI B KNMHUKe OBYH
«Ypumckuit HAN MeamumMHbl Tpyda W 3KONOMMM YesioBeKa»
3a nepuog ¢ 2015 no 2019 rr. B npouecce npoBenexus pa-
BoTbI ObIM NPOaHaNM3MpoBaHbl KOHKPETHBIE 0BCTOATENLCTRA
1 NPUYMHBI, CMOCOBCTBYIOLLIME BO3HUKHOBEHUIO KaXA0ro Cily-
yas xpoHuyeckoro [13.

lpoBefeH aHanW3 [AaHHbIX C Y4eTOM AMAarHo30B, Npef-
NPUATMIA B pa3pese BULOB 3KOHOMMUYECKOW LeATENbHOCTH,
Ha KoTopblXx paboTanu GonbHble [o ycTaHOBNeHus 3abo-
neBaHus, NpodeccuoHanbHOW NPUHAAJIEXHOCTH, BPeaHbIX
NPOU3BOACTBEHHBIX (haKTOPOB U MX MHTEHCMBHOCTM, KJlac-
ca ycnoBui Tpyaa Ha paboumx MecTax, Bo3pacta b60SibHbIX,

' Tpunoxenre N°1 K npukasy MuHmucTepcTBa 3apaBooxpaHeHna PO ot
15 nexabpsa 2014 r. N°834H «06 yTBEpXAEHUM YHUDMLMPOBaHHbIX GopM
ME[IMLIMHCKO JOKYMEHTaLMK, UCMOSb3yeMblX B MeMLMHCKWX OpraHu-
3aLMAX, OKa3bIBAIOLLMX MEAVLIMHCKYIO MOMOLL B aMOyNaTOpHbIX YCI0B-
£IX, ¥ TIOPSZKOB MO UX 3aM0HEHMIO.

2 Mpura3 MuHaapasa CCCP or 4 okTsbpsa 1980 r. N°1030 «06 yTeepxaeHmm

hOpPM NEPBUYHOM MEAMLIMHCKON JOKYMEHTALIMMN YUPEeXAEHUI 30paBo0X-

paHeHwst».

Mpunoxenne N°3 K Mpukasy ot 28 mMas 2001 r. N°176 «O coBepLUeHCTBO-

BaHWV CHCTEMbI paccniefioBaHnA 1 yyeTa NpodeccuoHabHbIX 3aboneBa-

Huin B Poccuitckoin Mepepatiymy.

Mpunoxenne K [MonoxeHno 0 paccnefoBaHum U ydete npodeccuo-

HanbHbIX 3aboneBaHuid, yTB. ocTaHoBneHvem [paButenbctea PO

ot 15.12.2000 N°967 (pep. ot 10.07.2020).

5 Mpunoxenvie N°2 k Mprkasy ot 28 Mas 2001 r. N°176 «O cosepLueHcTBO-
BaHWV CHCTEMbI paccniefioBaHnA 1 yyeTa NpodeccuoHabHbIx 3aboneBa-
Huin B Poccuitckoin Qepepatiymy.
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CTaXKeBOM 3KCMO3WULMM U 06CTOATENLCTB, CNOCOBCTBYIOLLNX
BO3HWUKHOBeHMIo [13.

MonlyyeHHble AaHHblE MO3BOSMAM COMOCTAaBUTL YCNOBUA
TpyAa U MoKasaTtenu npodeccuoHanbHoW 3aboneBaeMocTu
paboTHUKOB, 3aHATLIX HA MPEANPUATUAX PasNMYHBIX BUAOB
3KOHOMUYECKOW [1eATeNbHOCTH, B 3aBUCMMOCTY OT IUarHo3a
no MKB-10 v nepeyns 13 B cooTBETCTBAM C NPUKa30M MUH3-
npascoLpa3sutus PO Ne417HC,

B uccneposaHum bbian paccunTaHbl SKCTEHCUBHBIE KO-
3 PUUMEHTBI, BbIPKEHHBIE B MPOLIEHTaX AJ18 onpefeneHuns
A0SV OTAENbHBIX HO3010rMYeckuX GopM B 06LLEel CTPYKTYpe
npog3saboneBaHuii. CtaTucTuyeckyio 06paboTKy faHHbIX MPpo-
BOZM/M C UCMONb30BAHUEM MPUKIAAHbIX NporpaMm Microsoft
Office 2010.

PE3Y/IbTATHI

Mpy NpoBeAeHUM PETPOCMEKTMBHOMO YryBneHHOro aHa-
mm3a 339 cnyyaeB no MaTepuanaM CaHUTapHO-TUIMEHUYECKMX
XapaKTepUCTUK YCNOBMA TPYAa, YYUTbIBAKOLMX AaHHble APM
un COYT, yctaHoBneHo, yto okono 90% naumentos c M13 pa-
boTanu Bo BpeAHbIX YCNOBUSAX TPYAa, B TOM YMCNe NOAKNAce
3.1 umenn 32,0% paboTHukos, noaknacc 3.2 — 41,3%, noa-
Knacc 3.3 — 14,4%, nopgknacc 3.4 — 1,2% paboTHuKoB.
OnacHble ycnosua Tpyaa Ha pabouem mecte umenmn 1,2%
bonbHbIX. Tonbko B 7,0% cnyyaeB ycnosus Tpyaa 60mbHbIX
COOTBETCTBOBa/M JOMNYCTUMOMY KIaccy.

YcTaHoBneHo, 4to obcTosTensCcTBaMy, CnocobCTBYHOLM-
MW BO3HUKHOBEHUIO 13, B COOTBETCTBMM C aKTOM 0 Ciyyae
npodeccuoHanbHoro 3aboneBaHus U U3BELLEHUEM 06 ycTa-
HOBJIEHUW 3aKJIIOYUTESNIBHOMO AMAarHo3a 0CTPOro UM XpOHH-
Yeckoro npogeccuoHanbHoro 3aboneBaHusa (0TpaBneHus),
MOC/YXWUN HECOBEPLLEHCTBO TEXHOOTMYECKUX MPOLLeCCoB
(49,2% cnyyaeB), KOHCTPYKTMBHbIE HELLOCTATKW MaLUWH, Me-
XaHW3MOB, 060py0BaHus, NPUCTIOCOBNEHNN N MHCTPYMEHTOB
(16,8% cnyvaeB), a TakXe HecOBepLUEHCTBO paboumx Mect
(14,4% cnyqaes). Kpome TOro, npu4MHaMm BO3HWUKHOBEHMS
M3 cTanu HapyLieHus pexxuma Tpyaa 1 otasixa (6% cnyyaes),
HECOBEPLUEHCTBO CaHUTAPHO-TEXHUYECKMX ycTaHoBOK (1,7%
C/y4aeB) W cpencTB UHAMBUAYanbHOM 3awmTsl (0,5% cnyya-
eB), apyrue (10,7% cnyyaes).

MpuumHOi NpaKTMYecku Kawgoro Broporo cnydas 13
SBUNIOCb  BO3[ENCTBME TSAKENOro (uU3nyecKoro Tpyaa.
B yactHocTH, 3aboneBaHns onopHo-ABMraTensHoro annapa-
Ta, CBA3aHHbIE C TSHECTbIO TPYA0BOro NpoLecca, CocTaBAIM
43,8%. Bo3pelictBue Ha opraHu3M paboTHUKA (U3NYECKUX
NPOM3BOLCTBEHHbIX (haKTopoB (WwWyMa W BuUDpauuu) cTano
npuunHoi Kaxaoro TpeTbero cnydas M3 B 40,1% cnyyaes.
Ha pomio N3 xumuueckoit atvonorum npuxogunocs 8,3%,
Buonornyeckon npupoabl — 7,8% cnyyaes.

[ns onpenenenns oTpacneil 3KOHOMMKU C Haubonb-
WKUM puckoM passuTus 13 Mbl COOTHECAM MPeAnpUATUS,

6 TpuKas Mun3apascoupassuna Poccim ot 27.04.2012 N2417H «06 yT-
BEPAEHUM nepeyHsi MPodeccroHanbHbIX 3ab0NeBaHNIA».
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Ha KOTOpbIX OblnM 3aHATbI PabOTHUKW C YCTaHOBNEHHBIMM
M3, ¢ KOHKPETHBIMM BUAAMU SKOHOMUYECKON LeATeNbHOCTY.

YcTaHoBeHO, 4To HaubosbLLMI PUCK BO3HWKHOBEHMS [13
3aperucTpupoBaH cpefiy paboTHUKoB 0bpabaTbiBatoLLmMX Npo-
M3BOACTB, Ha [OMI0 KOTOpbIX Npuxoamunock 41,6% oT Bcex
cnyyaes 113, Ha BTOpOM MecTe — npeanpusaTUs no fobblye
nonesHbix Uckonaemblx (20,6%), Ha TpeTbeM — CEJbCKOE,
necHoe xo3sncteo (15,0%). Ha ponto nepeuncneHHbIX oT-
pacnen 3KkoHoMWKM npuwsock 6onee 75,0% cnyyaes M3.
Kpome Toro, M3 6binm 3aperucTpupoBaHbl Ha NpeanpUATUSX
W YUPEKOEHUAX TaKUX BUAOB 3KOHOMUYECKOMN LeATENBHOCTH,
Kak 3apaBooxpaHeHue (7,0%), TpaHcnopTUPOBKa U XpaHeHue
(4,0%), ctpouTenbcTBo (2,6%), npoune (10,0%).

Pacnpenenenve 6onbHbIX B 3aBUCMMOCTM OT CTaya pa-
0oTbl NoKasano, YTo HaubonbLUKiA pUCK BO3HWUKHOBEHUA 13
0TMeYaeTcs npu cTaxe paboTbl BO BpeAHbIX YCNOBUAX TPYAA
ot 31 po 35 nert.

B xope npoBeaeHMs NepUOAMYECKUX MEAVLIMHCKUX OCMO-
TpoB (MIMO) N3 BrisBneHbl B 53,3% cnyyaes, npu camocTo-
ATesIbHOM obpalleHun B LleHTp npodnatonorum npu ®bYH
«YpuMckun HAW MeauumHbl Tpyaa M 3KONOTWW YenioBe-
Ka» — B 46,7% cnydaes.

Y naton yactu 60nbHbIX, NPeUMyLLECTBEHHO paboTas-
wux B 0bpabaTbiBaloLLMX NPOM3BOACTBAX M HA NPeAnpUATU-
AX No pobblye NonesHbIX UCKOMaeMbIX, 3aperMcTpupoBaHo
Mo ABa, B eAUHUYHBIX Cyyasx — o Tpu [13.

Hanbornee yacto y paccMaTpmBaeMoro KOHTUHIEHTa Npo-
(eccmoHanbHbIX BoNbHBIX BCTpevanucb 601€3HU KOCTHO-
MBILLEYHON CUCTEMbI U COeAMHUTENbHOW TKaHu MO0-M99,
MpeLCTaBNeHHbIE NPEUMYLLECTBEHHO PafMKynonaTUaMu no-
ACHUYHO-KPECTLIOBOro OTAeNa No3BOHOYHMKA (M54.1), KoTo-
pble cocTaBnsim 29,2% oT BCeX AMarHOCTUPOBaHHBIX Cryya-
€B; MbILIEYHO-TOHUYECKMI1 CUHAPOM MOSICHUYHO-KPECTLL0BOr0
oTzena no3BoHo4HMKa (M54.5) BuiseneH B 3,7% cryyaes.
Ha BTOpOM MecTe HaxoAMIMCh TPaBMbI, OTPABNEHMUS U HEKO-
TOpble pyrue NocneAcTBUs BO3LEMCTBUS BHELUHUX MPUYMH
(S00-T98), cpean KoTopbIX OCHOBHOE MeCTO MpUHAANEeKano
BuOpaumoHHoi bonesuu (175.2) — 16,4% cnyyaes. TpeTbe
PaHroBoe MecTo 3aHUMasu 60Ne3HM yxa 1 COCLIEBMAHONO OT-
pocTka (H60—H95), roe Bo Bcex cnyyasix yCTaHOBEH AMArHO3
HelpoceHcopHoii Tyroyxoctu (H83.3), uto coctaeuno 14,5%
oT Bcex cny4aeB. Kpome Toro, bbiin amarHoctMpoBaHbl 60-
ne3Hu opraHoB Abixanusa (J00-J99) — 11,4%, HepBHo# cuc-
TeMbl (G00-G99) — 9,1%, nHdeKUMOHHbIE M Napa3uTapHble
bonesnum (AD0-B99) — 2,3% (puc.).

Kak 6b110 0TMeYeHO BhiLLE, HacTo BCTPeYaloLLENCS HO30-
noruyeckoin hopMoi B CTPYKTYpe NpodeccuoHanbHbIx 3abo-
NeBaHWi ABMNAcb pajMKynonaTvs NosICHUYHO-KPEeCTLOBOro
0TZeNa NO3BOHOYHWKA BCNEACTBUE PU3MYECKUX NEPerpy3oK
1 dyHKLMOHaNBHOrO nepeHanpsikenus. Hambonee noasep-
KEHbl PUCKY ee BO3HWKHOBEHWUA PaboTHWMKK TaKux npodec-
CWW, KaK BOOWUTENM NepeaBWKHBIX M TPAHCMOPTHBIX CPEACTB
(BoauTenn aBToMobuUnen, 6ynbLo3epoB, TPAKTOPUCTLI, Ma-
LUMHMCTLI 3KCKaBaTopoB) — 40,2%, BONOYMNBLLMKM NPOBO-
nokn — 11,6%, paboTHuKM cenbckoro xo3siictea — 7,1%,
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2,3

14,5

11,4

O1 HekoTopble MHGEKLMOHHbIE W NapasuTapHble 60ne3Hu
Some infectious and parasitic diseases (A00-B99)
OVI BonesHn HepBHOM CUCTEMBI

Nervous diseases (G00-G99)
OVIIl BoriesHu yxa 1 CoCLEBMAHOO 0TPOCTKA

Diseases of the ear and mastoid process (H60-H95)
O X boresHu opraHoB AblXaHus

Respiratory diseases (J00-J99)
O XIl BonesHu Koxu U NOAKOXHO KNeTYaTku

Diseases of the skin and subcutaneous tissue (L00-L99)
OXIll BonesHW KOCTHO-MbILLIEYHON CUCTEMbI U COEANHUTENBHON TKaHM

Diseases of the musculoskeletal system and connective tissue
(M00-M99)

O XIX TpaBMbl, 0TpaBNEHUs 1 HEKOTOPbIE APYrue NocneacTBus
BO3[EMCTBUS BHELLIHIX NMPUYMH

Injury, poisoning, and some other consequences of external
causes (S00-T98)

Puc. CTpykTypa 0CHOBHBIX Ho30/0rM4eckux hopM npodeccuoHanb-
Hoit natonoruu B cooTsetcTeum ¢ MKB-10, %.

Fig. Structure of the key nosological forms of occupational
pathology in accordance with ICD-10, %.

npoxoguumkm — 3,6%. [aHHbIA AMarHo3 ycTaHaBIMBasCS
NpeyMyLLECTBEHHO JINLLAM MYXCKOr0 Noia TpyLoCnocobHoro
Bo3pacta (82,1%). OTMeueHO yBeNMUEHME YacToThl BO3HMK-
HOBEHWA pafiuKynonaTuu C yBenmyeHeM Bo3pacTa U CTaxa
paboTbl 6onbHOrO BO BpefHbIX YCnoBusx Tpyaa. TaK, B BO3-
pacte 51-55 1 56—60 neT paguKynonatms perucTpupoBanach
B 34,7 1 33,9% cny4aeB COOTBETCTBEHHO, MPK CTaxe paboTbl
BO BpeAHbIx ycnosuax Tpyaa 21-30 u 31-40 net — B 32,9
n 41,1% cnyyaes. lpu cTaxe pabotbl fo 10 net ykasaHHoe
3aboneBaHue pa3BMBanoCch MLk B 6,3% cy4yaes.

[narHo3 BubpaumoHHasa bonesHb yctaHoBneH 63 6onb-
HbIM, NpPEUMYLLECTBEHHO MYX4YWHAM TpYAOCnocobHoro
Bo3pacra (90,4%). Bbicokuit puck passutis BUOPaLMOHHOM
naTonorum BuISBMEH B Npodeccusx, CBA3aHHbIX C BOXAEHU-
€M pasfMyHbIX TpaHCMopTHbIX cpeact8 — 31,7%, a Takke
y nonnpoBLumMKoB nonatok — 19,0%, npoxogunkoB — 12,6%,
06pybwmkoB — 11,1%. Cnyyamn 3aboneBaHus HaumHamM pe-
rMCTPUpOBaThCS B CTaxeBoM npoMexyTke fo 10 net (9,5%)
npy BO3LENCTBUAW BUOpaLWKM, NOKas3aTenu KOTOpOW NpeBbl-
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Lanv npeAenbHo-AonycTUMBIN yposeHb (MY) ot 9 po 12 b,
4yTO COOTBETCTBOBANO Kyaccy ycnosun Tpyaa 3.3-3.4.
Ho B 6onbluMHCTBE CiyyaeB cTax paboTbl B yCIOBUAX BO3-
AeicTBna BUOpaLwmm, npesbilatowLen MY, Ha MOMEHT ycTa-
HOBNeHMs auarHosa konebancsa ot 11 po 30 net B 69,8%
CIy4aes.

KaK Bblpa)KeHHOCTb CMHAPOMOB BUOpaLMOHHOW BonesHu,
TaK M ee KIMHUYecKkue 0cobeHHOCTU 3aBucenu oT npodec-
CMOHaNbHOM NpuHaanexHocTh bonbHbIX. B npodeccusx, roe
MMeno MecTo Bo3AelicTBme 06LLen BUBpaLMM, — TPAKTOPUCT,
BOAMTENb aBTOMOOWNIA, MALUMHUCT 3KCKaBaTopa — Bubpa-
LMOHHaA bonesHb yalle BCEro MpOSBAANAch COYETaHUEM
MOSMHEPONaTMM KOHEYHOCTEN C pafiMKynonaTen NosicHNY-
HO-KpecTLoBoro yposHs. Ha 0bpyblumKoB, nonvpoBLLMKOB
NONaToK, NPOXOYMKOB OKa3blBana BO3AENCTBME NIOKabHas
BWbpaums, 1y HUX B BONBLUMHCTBE C/Ty4aeB AWMarHoCTMpOBa-
JCb MONMHENPONATMSA BEPXHUX KOHEYHOCTEN B COYETaHWUM
¢ nepudepnuyeckuM aHrMoANCTOHNYECKUM CMHAPOMOM. CTax
paboTbl B ycnoBusx npesbiwenus MY Bubpaummn fo MoMeH-
Ta MOCTAHOBKW AWarHosa «BubpauMoHHas GonesHb» Ha-
NpsMYI0 3aBUCEN OT MHTEHCMBHOCTM BO3[ENCTBUS U CTa-
eBOW 3Kcmo3numun. Tak, npu npesbiwenumn MY Bubpaumm
00 3ab cpenHuin cTax paboTbl HA MOMEHT YCTaHOBEHMS
AnarHo3a «BubpaumoHHas bonesHb» coctaensan 24+2,5 rofa,
a npu npesbilwennn fo 12a6 cokpawancs go 13+2,7 roga.
Bonee nonosuHbl BriepBble BbISIBEHHBIX CyyaeB BUbpaLy-
OHHO/A BOMe3HW AUArHoCTMPOBaHbI NpU NpoBefieHUy 0bs3a-
TenbHbix IMO — 61,5%, npu camocTosiTensHoM obpalwe-
Hum — 38,5%.

HepoceHcopHas Tyroyxoctb (HCT) yctaHoBneHa 56
BonbHbIM. Bbicokuit puck passutua HCT BhisiBnieH B npodec-
CUAIX, CBA3AHHbIX C BOXAEHMEM Pa3fMyHbIX TPAHCMOPTHBIX
cpenctB — 24,3%, cpean paboTHUKOB arponpoMBILLIEHHO-
ro Komnnexkca — 22,1%, npoxonumkos — 9,4%, cnecapeii
MexaHocbopoyHbix pabot — 8,5%, bypunblumkos — 5,0%.

B 60,1% cnyuaes HCT oTMe4anach cpeayn My4uH B BO3-
pacte 51-60 net. B rpynne pabotHuKoB cTapue 60 net HCT
pvarHoctupoBanack B 27,0% cnyyaes. Y 6onblumHcTBa 60/b-
Hbix HCT cTax paboTbl B yCnoBUsX LiyMa, NMPEBbLILLAKLLEND
NAY, cocragnan ot 21 go 40 net (78,6%). Mpn 3HaUUTENBHOM
NpeBbILIEHUN [ONYCTUMOTO ypoBHS WwyMa (o1 15 no 25 abA),
AMarHo3 yCTaHaB/MBasCA M NPU MeHbLUEM CTaxe paboTbl.
Yawe awmarHoctupoBanm HCT ¢ nerkoi (nepBoi) cTeneHbio
CHUXKeHuA cnyxa — 76,6%; yMepeHHas (BTopasi) v BblpaxeH-
Hasl (TpeTbsl) CTENEHM CHUXEHUSA CNyXa ycTaHoBJeHbI B 18,2%
1 5,2% cnyd4aeB COOTBETCTBEHHO.

Cnyyan HCT vawe auarHoctTMpoBanuch BO BpeMsi NpoBe-
nenus [MMO (69,5%), yeM npu camocToATeNIbHOM 0bpaLLeHUH
paboTHUKOB 33 MeMLMHCKON MOMOLLbIO B CBAI3W C YXyALUe-
HueM 3a0poBbs (30,5%).

Ananus pacnpepenenus cnyyaes [13 B 3aBucumocTu
0T npoeccMoHanbHOW NPUHAANEKHOCTW BBISBUAN, YTO YaLLle
3aboneBanu npeactaBuTenM Takux pabouux npodeccui,
KaK TPaKTOpWCT, BONOYMIIbLLMK NPOBOJIOKY, MPOXOAYMK, pa-
BOTHMKM cepbl 34paBOOXPAHEHUS.
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[lanee npuBoaMTCS XapaKTepUCTUKA YCNOBMI Tpyaa pa-
BOTHMKOB NEepeYMCIIEHHBIX BbiLLe NPOECCHI U BbISIBNIEHHbIE
y Hux N3.

B 0bsi3aHHOCTM TpaKTOpKCTa BXOAWT ynpaBneHue, obcny-
JMBaHWE U PEMOHT KONECHBIX WIM FYCEHWYHbIX TPaKTOPOB.
Mpy BbINONHEHUM AaHHBIX PaboT BO3MOXHO BO3LEMCTBUE
CnenyoLLmMX BpeHbIX NPOM3BOACTBEHHBIX (aKTOPOB: XMHU-
YecKW (NPoAyKTLI CropaHWs TonaMBa npu paboTe gsurate-
N5); LWYMO-BUOPALMOHHBIN; BU3MYECKME NEPErpY3KM.

M3 TpakTopuCcTaM Yalle BCero yCTaHaBNMBaIM B BO3pacTe
55+1,6 ropa npu cpepHeM cTaxe pabotel 30+2,8 rona. Hau-
bonee yacto y paboTHUKOB AaHHOW npodeccun auarHocTu-
POBanUCb pajyMKynonaTUs NOSACHUYHO-KPECTLOBOro 0TAeNa
no3BoHO4HWKa — 63,8%, HCT — 19,4%, BubpaumoHHas bo-
nesub — 13,9%. Hanuume pgyx auarHosos 113 y TpakTopu-
cToB oTMeyeHo B 11,1% cnyyaes.

BonounnblumK npoBofokK BeINONHAET paboTkl No obpa-
BoTKe MeTannMuecKoi NpPOBOJIOKM NOA AaBNEHWEM Ha BO-
JIOYMNTBHBIX CTaHKax. BpegHbIMM Npon3BoAcTBEHHBIMU daK-
TOpaMmu, BIUAIOLLMMM Ha opmmupoBanue [13, y HUX sBnsioTCS:
NogbEM W MEpeMELLEHNE 3HAUMUTENbHBIX TSKECTEH B Co-
YeTaHUM C HaKJIOHaMW Kopryca, HaXOX[eHWe B Mo3e CTOoS
no 80% BpeMeHu cMeHbl. Cpeau npefcTaBuTeNnen [aHHOM
npodeccuoHanbHoii rpynnbl M3 ycTaHaBAMBaNoCh Kak Myx-
unHaMm (B 77,3% cnyyaes), TaK W XeHLwmHaM (B 22,7% cny-
yaeB), ¥ yalle Bcero B Bo3pacTe 51+2,6 roga npu CpenHeM
cTaxe pabotbl no npodeccum 27,6+3,4 roga. Hambonee yacto
BCTPeyanuchb 60/1e3HM KOCTHO-MBILLEYHOW CUCTEMbI U COeU-
HUTENBHOM TKaHW, B CTPYKTYpe KOTOPbIX MpeBanvpoBana pa-
LVKYNonaTusi NOSICHUYHO-KPECTLI0BOr0 OTAENa N03BOHOYHWUKA
(63,6% 6onbHbIX). bonesHu HepBHOW CUCTEMBI YCTAHOBMEHDI
y 59% 6osbHbIX NPeUMYLLECTBEHHO B BUAE NOSMHEAponaTum
BEPXHUX KOHeYHocTel — 45,5%. Y 6onbLuMHCTBa BONOYMAbL-
LLMKOB NPOBOJIOKM AnarHocTupoanoch no aga M3 (59,1%).

Mpoxo4uMKK BBIMOMHSKOT KOMMIEKC paboT mo npoxoa-
Ke LIaxT M PYOHWKOB MpU A0DbIYe MOMe3HbIX UCKOMaeMbIX.
Mpy 3TOM NpUOPUTETHBIMU BPEAHBIMU NPOM3BOLCTBEHHBIMM
daKTopamu Ha ux paboumx MecTax sBnslOTCA 06Las U no-
KanbHas Bubpaums. KpoMe 3toro, TpyA NpOXOAYMKOB Xa-
PaKTepU3yeTCA MOABLEMOM U NEPEMELLEHUEM 3HAUUTENBHBIX
TAECTE pyKaMM, CTaTUYECKOM Harpy3KOoM, YacTbIMW HaKJI0-
HaMM KOpMyca, HaXoXAeHWeM B HEYL0BHON QUKCUPOBAHHOM
no3e bonee 50% BpeMeHM, BbIHYKIEHHBIM MONOXEHNEM TeNa
R0 25% pabouero BpeMeHH.

Y npoxoguukos M3 yalle ycTaHaBnMBanmMcb B BO3pac-
Te 52+2,1 roga npu cpepHeM ctaxe pabotbl 30+2,2 ropa.
Ka oMy BTOpOMy NpoXo4MKY YCTaHOBNEH AnarHo3 Bubpa-
uMoHHo 6onesun. Kpome Toro, y 28,6% 60nbHbIX faHHOM
npodeccuoHanbHoi rpynmbl AUarHOCTUPOBANMCh PajMKymo-
naTMs NOSCHWYHO-KPeCTLOBOr0 OTAeNa no3BoHoYHKMKa, HCT
W MoAMHenMponaTua BepxHUx KoHeyHocTew. Mo aga 13 umeno
35,7% 6onbHBIX.

MpodeccuoHanbHble 3aboneBaHNs Y MeMLMHCKUX pa-
DOTHMKOB (CpeaHWiA U MNAALLIMA MeAMLMHCKMIA NepcoHan)
dopmupoBanuch B Bo3pacTe 42,7+2,4 rofa npu CpegHeM
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cTaxe pabotbl 18,5+1,9 rona. Annepruyeckue 3aboneBanus
cocTaBnsnm 43,7% cny4aeB 1 bbinu nNpeacTaBnieHbl BpoHXM-
anbHOW acTMOM U anniepruieckuM punuToM. NHdeKumoHHbIE
3aboneBaHus ycTaHOBNEHbI B 56,3% cnyyaes, npu 3ToM Ty-
Beprynes nerkux coctaBun 85,7% cryyaeB 0T BCEX AuarHo-
CTMPOBaHHbIX CNy4aeB LaHHOW rpynnbl 3abonesaHuin. Ecin
npodeccmoHanbHble MHPEKUMOHHbIE 3ab0NeBaHMsA peruct-
pvpoBanu npu ctaxe paboTsl no cneuumansHocT fo 10 ner,
TO annepruyeckne 3aboneBaHus passuBanuce B bonee nosp-
HWe CPOKW, Npu cpeaHeM cTaxke 29,7+1,7 ropa. B 18,7% cny-
4aeB Y MeAULMHCKMX pabOTHMKOB AMArHOCTMPOBAOCh OfAHO-
BpeMeHHo ABa [13.

ObCYXOEHWUE

Mpy peTpoCneKTMBHOM YrnybNieHHOM aHanu3e Matepu-
anoB YCTaHOBJIEHO, YTO BPeAHble NMPOWU3BOACTBEHHbIE (aK-
TOpbI ONpenensioT Ho3omoruyeckyto dopmy 13 1 cpoku ero
(hopMMpOBaHMs.

Jnpupytoliee MecTo No KoNMYecTBY cnydaes npod3abo-
neBaHWI NpuUxoaMnock Ha obpabarTbiBaloLLiMe NPOU3BOACTBA
U NpeanpuATUA J0ObINKM NMONE3HLIX UCKOMAEMbIX, Ha [0
KoTopbIx npuxogunock 46,1 n 20,6% cooTBETCTBEHHO OT BCEX
YCTaHOBJIEHHbIX CITy4aeB.

HaubonbLumii puck Bo3HMKHOBeHMsA 13 oTMeuarncs npu cra-
e paboTbl BO BpeaHbIx ycnosusx Tpyaa ot 30 go 35 ner.

CnepnyeT 0bpaTuTb BHMMaHMe Ha TOT GaKT, 4To NpaKTU-
uecku Kaxkpgoe Bropoe M3 (46,7%), yctaHoBnenHoe ®BYH
«Ypumckmit HUM MeamumHbl TpyLa M 3KONOTMKM YesioBeKa»,
BbISIBNIANIOCH NPU CaMOCTOATENbHOM 0bpaLLieHun 6ombHOro,
YTO CBMIETESILCTBYET 0 HELOCTAaTOYHOM KayecTse NnpoBeje-
Hus [MO. B HacTosLLee BpeMs B KQUECTBEHHOM NPOBEAEHUM
MeJ0CMOTpa He 3aMHTEpecoBaHbl HU paboToaartenb, HU caM
pabotHuK. lNepexod Ha cucTeMy 3aKynoK npu Bbibope Me-
OVLMHCKOW opranu3auuv ans nposegenus MO, korga oc-
HOBHbIM KPUTEPUEM SIBNIIETCA CTOMMOCTb MeIULMHCKUX YC-
YT, a TaKKe eXerofjHas CMeHa MeJULIMHCKUX OpraHu3aumii
CHUAIOT KA4eCcTBO OCMOTPOB. TaKKe UMeeT MecTo COKpbITUE
paboTHUKaMM anob Ha yXyaLieHue CBOEro COCTOAHMSA U3-3a
00A3HM noTepu paboTbl.

Pabotoparesnb BbIGMpaeT OpraHu13aLmio, UMEeIoLLYH JULEH-
3110, Ha OCHOBaHWUYW TOPrOB, e OCHOBHLIM (AKTOPOM Afis Nof-
BE[IeHWSA UTOrOB 3aKyNOYHO NpoLieaypbl ABNSETCA CTOMMOCTb
YCNyru, a He KBanMQUKaums M onbiT paboTel cneuman1cTos.
WMetatca cnyyan dopManbHOro noAxofa K NPoOBEAEHUI0 Me-
DMLMHCKUX 0CMOTPOB, TOJBKO HEKOTOpbIE NPEANPUATUAS UMEtoT
3aKpeneHHble 338 HUMW Me[MLUMHCKMUE OpraHu3aLmm, KoTo-
pble KpOMe MeA0CMOTpa BeayT AMHaMUYEeCKoe HabntofeHue
W [McnaHcepu3aumio paboTHUKOB, YTO NO3BOJISIET BbIABUTH
paHH1e Npu3HaKkM NpodeccUoHanbHo NaTonoruum.

PaboTHMK TaKKe He 3aMHTEpECOBaH B BbISIBIEHUN Y HETO
13, nockonbKy oH TepsieT paboyee MECTO M, COOTBETCTBEHHO,
3apabotHyio nnaty. Bonpoc TpynoyctpoiictBa ocTaeTcs 0T-
KpbITbIM, MOCKOJbKY paboToaarenb He BCerfa MOXET npesio-
CTaBUTb COOTBETCTBYlOLLEe paboyee MecTo.
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Ha ocHoBaHWM NpoBeAEHHbIX UCCeA0BaHUA YCTaHoBNe-
Hbl OTPAc/M 3KOHOMMKYW C Haubonee BbICOKMM mpodeccuo-
Ha/bHbIM PUCKOM HapyLUueHus 340poBbs: obpabatbiBatowwme
Npou3BOACTBA, A06bIYA MONE3HbIX MCKOMAEMBIX, FAe B Nep-
By O4yepeib AOMKHbI ObiTb pa3paboTaHbl MeponpuUaTUS
no obecneyeHnio Be3onacHbIX YCNOBUM TPYAaA U COXPaHEHMID
300p0Bbsi pabOTHUKOB.

BesonacHble ycnoBus Tpyna AOMKHbI 0becneumBaTh-
CA 3a CYeT NPOBEAEHMS OPraHM3aLMOHHBIX, TEXHUYECKMX,
CaHWUTapHO-TUTMEHUYECKUX W MHBIX MEpOnpUATUM, OCHOB-
HbIMM M3 KOTOPbIX SBMSIOTCS: COBEPLUEHCTBOBAHUE TEXHO-
JIOTMYECKWX MPOLIECCOB M MPUMEHEHWE COBPEMEHHOr0 060-
PYL,0BaHWS, MEXaHU3aLMA W aBTOMaTU3aLms, AUCTaHLMOHHOE
ynpaBfieHue, NPUMEHEHWE CPEACTB KOJINEKTUBHOW U UHAMBU-
LYanbHOM 3aLUuTI.

CpoyHOCTb MPOBEAEHNUS MEPONPUATUI MO CHUMKEHMIO pU-
cKa pa3ssutus 13 gomkHa onpeaensTbea Ha 0CHOBaHMM Knac-
ca ycnoBuii Tpyaa paboTHUKOB, NepeyHs BpeHbIX U OMaCHbIX
(aKTopOB TPYLOBOr0 NPOLECCa M YPOBHS NPodeccuoHabHOM
3aboneBaemocTy.

BaHbIMM 3neMeHTaMK B COBEPLLEHCTBOBAHUM CUCTEMBI
npodunaktvku M3 aBnAOTCS BHeLpeHWe B NPaKTUKY MeTo-
[,0B COBPEMEHHOW AWarHOCTUKU, B TOM YUCTIE FEHETUYECKOIA
NpeApacnoNioXeHHOCTH BO3HUKHOBEHMS TOFO UKW UHoro 13,
y4eT puckos hopMMpoBaHKA NpoheccMoHanbHOM NaTonorum
Ha 3Tane npoBefeHNs NpeBapuTebHOro MeAULMHCKOro oc-
MoTpa paboTHUKa Npu TpyAOYCTPOICTBE.

lpoBeneHne [IMO pomKHO COOTBETCTBOBATb BCEM
TpeboBaHMAM [AEeiCTBYIOLMX HOPMATUBHBIX [OKYMEHTOB.
Mo pe3ynbratam [IMO ocywwecTenseTca popMmupoBaHue rpynn
AMCnaHcepHoro HabntoaeHus v onpeaeneHne obbema Heob-
XOAMMBIX Jie4e6H0-03,0pOBUTENbHBIX MEPONPUSTHIA.

Heobxognmo co3patb ycnosus ons cobniofeHus npuH-
uMna NpeeMCTBEHHOCTWU MpU MPOBEAEHWN MeANLMHCKUX
OCMOTPOB M AaibHeHLeM MeAUUMHCKOM COMpOBOXAEHUN
paboTHMKOB.

JdbdeKTMBHOCTL Mep MO YKPEMNIEHMIO 3[L0POBbS U CO3Aa-
HWto be30nacHbIX YCNOBUIA TPYAa NOBLILLAETCS NpU COTPYAHU-
YecTBe aMUHUCTPaLWMW NPEANPUSTUAS U CaMuUX pabOTHUKOB.

PesynbTaToM npoBoAMMOi paboTbl LOMKHO CTaTb Yiyy-
LUeHMe YCNIOBMI TPYAa, CHUXEHWe NokasaTenen npodeccuo-
HanbHOW 3abonieBaeMoCTH, BbIX04a Ha MHBANMAHOCTL paboT-
HWKOB MpeAnpUATHS.

3AKJIK4YEHUE

Mpy peTpOCNEeKTUBHOM YryDNeHHOM aHann3e CrIoWHbIM
MeTofoM cnyyaes [13 no MMeloLmMMEs MaTepranaMm ycTaHoB-
JIEHO, YTO HaUbOMbLLIMIA PUCK UX Pa3BUTUS UMENN PabOTHUKM
obpabaTbiBaloLLMX NPOMU3BOACTB M MPEANPUATUIA, 3aHATBIX
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[00bIYen nonesHbix uckonaemblx (46,1 n 20,6% cooTseT-
CTBEHHO OT BCEX aHalM3uUpyeMbIX CiyyaeB). YCTaHOBMEHO,
uTo B CTPYKTYpe NpWU4MH BO3HMKHOBeHuA 13 npeobnagamv
cnegyowme daktopbl: 43,8% — Bo3paelicTBMe TAXENOro
¢u3nyeckoro Tpyaa, 40,1% — Bo3peiicTBue M3NYECKUX
(bakTopoB (wyM, BMOpaums). MeHbluyl0 [00N0 COCTaBM/M
xumuyeckme (8,3%) u buonormyeckue (7,8%) daktopsl. Puck
BO3HWKHOBeHMs 13 Bo3pacTan ¢ yBeNMYeHUEM CTaxa paboThbl
BO BpedHbIX ycrosusax Tpyaa (knacc 3.1-3.4). Hanbonblumit
PUCK BO3HMKHOBEHMS NpodeccuoHanbHbIX 3aboneBaHmMin 0T-
Meyancs npu cTaxe pabotbl o1 30 go 35 net. B cTpykType
aHanusupyembix cnyyaes 13 npeobnaganu 6onesHn Koct-
HO-MBILLEYHOW CUCTEMbI WU COEAMHUTENbHOW TKaHu (43,4%),
TpaBMbl, OTPaBNEHUS W HEKOTOpble [pyrue nocnefcTBus
BO3eiicTBuS BHeLHMUX npuymnH (17,5%), 6onesHu yxa u co-
cuesmaHoro otpocTka (15%).

Ananus cnyyae 13 pomkKeH NBUTBCA OCHOBAHWEM
Ans pa3paboTKn MeponpuaTUiA, HaMPaBNEHHbIX Ha CHUMe-
HWe pUCKa UX Pa3BUTUA W COXpaHeHWe 3[,0p0Bbs PabOTHUKOB.

A0NOSIHATENIbHAS UHDOPMALIUA /
ADDITIONAL INFORMATION

®uHaHcupoBaHue. /lccnejoBaHne He MMeNo CMOHCOPCKOM Mog-
LEPHKN.

KoHdnukt mHTepecoB. ABTOpbI [JeKNapupyloT OTCYTCTBME ABHBIX
W MOTeHLManNbHbIX KOHBIMKTOB MHTEPECOB B CBA3W C NybNMKaLwmen
[,aHHOM CTaTb.
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U3bbiTouHaa Macca u 0)XUpeHue y CeJibCKUxX

LWKONbHUKOB poccuitckoi ApkTuku u CeBepa
B 1994-2019 rr.

AWN. Koanos, I'.I'. BepLuybckas

MocKoBCKUI rocynapcTBEHHbIN yHUBEpcKTeT, . MockBa, Poccuitckas Qepepauvs

AHHOTALMA

Beepenue. [lo 2017 r. B PO He cywiecTBoBano eauHbIX KpUTEPUEB OLIEHKU U3BLITOUHOM Macchl Y feTell. B pesynbTate
MH(OPMaLMA 0 PacrpoCTPAHEHWM OKMPEHUA Y LLIKOBHUKOB CEN U MaJlbiX FOPOAO0B 0CTaBanachk parMeHTapHoW. 310 3aTpya-
HSIeT OLiEHKY TEMMOB U3MEHEHWUN B YAANEHHBIX CEBEPHBIX PErMOHaX.

Lenb. Mo eanHoit METOAMKE OLEHUTL pacnpocTpaHeHne M3bbITOYHOM Macchl Tenla v oxxvpenns ¢ 1994 no 2019 rr. y geten
6—17 neT, NPOXMBAOLLMX B CENILCKMX 06/1acTAX HEKOTOPbIX CEBEPHBIX pernoHoB Poccum.

MeTtoapl. [laHHble (non, BO3pacT, Macca W [UIMHA Tena) nosyyeHbl B Xofe NPOPUNAKTUHECKUX MeMULMHCKUX OCMOTPOB
7548 cenbckux peteit 6—17 neT B OAHMX M TexX Xe HaCeneHHbIX nyHKTax B 1994, 1997-1998, 2005-2009 n 2016-2019 rr.
B MypMaHcKoii 06nactu, XaHTbl-MaHcuiickoM aBToHOMHOM okpyre — HOrpe, Pecnybnuke Komm, Komu-llepMsuKkoM okpyre.
BbisiBneHne MHAMBUAOB C M3OLITOYHOM Maccoii Tesia (Mo 3HaYeHUAM MHAEKCA Macchl Tesla) MpoBoAMIM No MeToamke BO3.

Pesynbtartbl. [lonis geTen ¢ M30LITOYHOM Maccon pocnia Bo BCeX JioKaumax. B uenoM, B 1994-1998 rr. usbbiTouHas Mac-
ca peructpupoBanack y 4—7% WwKonbHUKoB (BKtovas oxupenue y 0,6-0,8%), B 2005-2009 rr. — y 7,5-18,7% (oxupeHue
0,9-5,0%), B 2016—2019 rr. — 23,9-26,6% (oxwupenue 7,7-11,9%). CornacHo aaHHbiM 2019 1., no YacToTe BCTpe4aeMocTH
M30bITOYHOM MAcChl LUKOJIbHUKM CEN, MasbIX FOPOA0B, KPYNHbIX MHAYCTPUANbHBIX LEHTPOB M MOCKBbI He pasnnyanuce.

3akniouenue. bricTpoe pacnpocTpaHeHne M3BLITOHHOM MacChl U OXMpEHUA Y feTeit Poccun 0THOCKTCA KO BTOPOMY fe-
catunetnio XXI B. Meorpadmyeckue (ApkTuka, BHeapKTudeckuin Cesep, LleHTpanbHas Poccus) M coumanbHO-3KOHOMUYECKME
(aKTopbl (pa3nnyus B ypoBHe ypbaHU3aLmm) Ha HEraTMBHYI0 AMHAMMKY CYLLLECTBEHHO HE BIIUSIOT.

KnioueBbie cnoBa: MHAEKC Macchl Tena; AeTH; NOAPOCTKU; CeNIbCKOe HaceneHue, yp6a|-w|3auvm.

Kak uutupoBatb:
Koznos A.., Bepluybekas I'.I'. M36biTouHas Macca v 03KUpeHe y CENbCKUX LIKOMBHUKOB poccuiickoi Apktkm 1 Cesepa B 1994-2019 rr. // 3konorvs yeno-
Beka. 2022. 7. 29, N2 5. C. 357-366. DOI: https://doi.org/10.17816/humeca105293
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Overweight and obesity among rural schoolchildren
of the Russian Arctic and North in 1994-2019

Andrey . Kozlov, Galina G. Vershubskaya

Moscow State University, Moscow, Russian Federation

ABSTRACT

BACKGROUND: There was not enough information on the spread of obesity among schoolchildren in rural settlements and
small towns of Northern Russia in recent years. This study aimed to trace the prevalence of overweight and obesity in children
aged 6—17 years living in rural areas of Northern Russia between 1994 and 2019.

METHODS: Data, including sex, age, body weight, and stature, were collected during regular medical examinations of 7548
children aged 6-17 years living in the rural settlements of Murmansk Oblast, Khanty-Mansi Autonomous Okrug, Komi Republic,
Komi-Permyak Okrug in 1994, 1997-1998, 2005-2009, and 2016—2019. Individual assessments were made using body mass
indices according to the procedures and cutoffs recommended by the World Health Organization.

RESULTS: The prevalence of excess body weight has substantially increased in all localities. It was 4—7% (including 0.6%—
0.8% obesity) in 1994-1998, 7.5-18.7% (obesity 0.9-5.0%) in 2005-2009, and 23.9-26.6% (obesity 7.7-11.9%) in 2016-2019.
As 2019 data showed, no difference was found between schoolchildren residing in rural settlements, small towns, large
industrial centers, and Moscow.

CONCLUSION: A rapid spread of overweight and obesity among Russian children occurred in the second decade of the
21st century. The northern populations encounter this process in the same degree and extent as others. Geographic (Arctic,
non-Arctic North, and Central Russia) and socioeconomic (various levels of urbanization) factors do not play a major role in
that negative dynamics.

Keywords: body mass index; children; adolescents; rural population; urbanization.
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INTRODUCTION

Overweight and obesity spread rapidly in rural areas
worldwide [1, 2]. As many scholars show, populations of the
northern (higher than 60°N) regions are also vulnerable to
this process [3, 4]. For example, 64% of Canada’s Inuit were
overweight or obese [5]. Among middle-aged Greenland Inuit,
the proportion of obese individuals increased from 12.6% in
1993 to 27.3% in 2014 [6]. In 2010, 15.8% of all Greenlandic
children were overweight and 6.8% were obese at school en-
try [7]. According to recent reports, the proportion of children
with body mass index (BMI) above the norm in Greenland
settlements, excluding Nuuk's residents, is 28.8% [8].

Indigenous northerners of Russia also face widespread
fat metabolism disorders [9]. Surveys conducted in the
mid-2010s have reported excessive body weight (including
obesity) in 62%—-63% of the Nenets and Khanty people living
in large settlements or a big city in Northwestern Siberia
(10, 11].

The studies on the prevalence of obesity in the indigenous
adult population of the northern regions of Russia are scarce,
but since different authors use common criteria for excessive
weight, they provide an integrated picture. In children, the
situation is different.

Until the beginning of the 2000s, Russian practitioners
used regional evaluation tables to assess the growth of chil-
dren. Tables were constructed based on the average mea-
surements of children’s body in every region. They also had
updated data every 7-10 years, reflecting the change in the
anthropometric characteristics of the population. It was only
in 2017 that the Ministry of Health of the Russian Federation
recommended using the child growth standards and refer-
ences of the World Health Organization (WHO) for screening
examinations. These circumstances make it difficult to es-
timate the change in obesity prevalence when a researcher
has no access to primary data and should judge using pub-
lished reports. We considered this issue elsewhere [12].

The outcome of the studies where the criteria for over-
weight and obesity were consistent with those of the WHO
growth reference allows us to see the following picture.
Between 1992 and 1998, the percentage of children with
excessive weight in Russia fell from 15.6% to 9.0%, but it
has slowly started to increase. In 1999-2001, the obesity
rate was 5.6% in the rural and 8.4% in urban children aged
6—18 years [13], and in 2004, the prevalence of obesity
among those aged 10-18 years reached 11.1% [14]. A study
conducted in 2010 found that 19.9% of urban children were
overweight and 5.6% were obese. That is, the proportion of
children having BMI above the recommended values reached
22.5% [15].

These reports reflect the situation that has developed in
large urban centers. Information on how childhood obesi-
ty spreads in rural settlements and small towns remained
fragmented, making the assessment of the rate of change in
remote northern regions difficult. Thus, our data collected for
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some years in the same settlements and processed by the
common protocol enlightens the picture.

This study aimed to assess the prevalence of over-
weight and obesity in children aged 6—17 years living in rural
areas of some northern regions of the Russian Federation
from 1994 to 2019.

MATERIALS AND METHODS

The main data were collected during annual medical
check-ups of children aged 6-17 years living in Murmansk
Oblast, Khanty-Mansi Autonomous Okrug-Yugra (KMAO),
Komi Republic, and Komi-Permyak Okrug (KPO) in Perm
Krai. Additionally, in KPO and KMAQ, information about
schoolchildren in administrative centers of the districts of
Kudymkar (population 30904 in 2019) and Berezovo (7050
inhabitants) were collected. From 1994 to 2019, data were
collected subsequently in the same localities and schools
in a region.

The map in the Fig. 1 shows the localization of the data
collection sites. The ethnic composition of the study groups
is shown in Table 1. The number of participants by the year
of data collection is presented in Table 2. The total number
of participants is 7548.

No data are available on the ethnicity of schoolchildren
in Lovozero (Murmansk region) for 2016, but in 1997, ethnic
Sami accounted for 69%, and in 2005, they made up 60%

Puc. 1. leorpaduyeckoe nonoxeHne mect cbopa faHHbIx. Lndpa-
MW 0bo3HayeHbl MecTa cbopa faHHbIX Ha Tepputopusx: 1 — Pec-
nyonuka Komu; 2 — Komu-Tepmsaukuii okpyr (MepMcKuin Kpait);
3 — XaHTbI-MaHcuitcKuiA aBTOHOMHBIW oKpyr — Hrpa.

Fig. 1. Geographic locations of data collection sites. Numbers
depict data collecting localities: 1 — The Komi Republic; 2 —
Komi-Permyak Okrug (Perm Krai); 3 — Khanty-Mansi Autonomous

Okrug - Yugra.
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Tabnuua 1. ITHUuecKmii cocTaB 06cneLoBaHHbIX Fpymn
Table 1. Ethnic composition of the study groups

Residence Ethnic composition

Murmansk Oblast, Lovozero settl. Sami, Komi, mixed

Khanty-Mansi Autonomous Okrug,
rural settlements

Khanty, Mansi

Khanty-Mansi Autonomous Okrug, ~ Mixed

Berezovo town

Komi Republic, Kortkeros
and Palevitsy settlements

Komi (Zyrian)

Komi-Permyak Okrug, rural
settlements

Komi-Permyak, mixed

Komi-Permyak Okrug, Komi-Permyak, mixed

Kudymkar town

of the study participants. Among those under examination
in Komi Republic, >90% were Komi. Moreover, 82% of the
study participants in the rural areas of KMAQ belong to
the indigenous peoples of the North (Mansi, 52%; Khanty,
30%); 18% are representatives of other ethnic groups, main-
ly Russians. The medical records on the schoolchildren of
the Berezovo town (KMAO) did not contain information about
ethnicity. However, according to an estimate based on data
from Russian Statistical Agency [16], approximately 95% are
of non-indigenous descent and approximately 5% are ethnic
Mansi, Khanty, or Nenets. In Komi-Permyak Okrug, based
on the school archive records, 85% of the students of rural
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schools were ethnic Komi-Permyaks, whereas in Kudymkar,
it was 59% (we do not have data on the ethnicity of our study
participants).

In those examinations where the ethnicities of the par-
ticipants were known (Lovozero, 1997 and 2005; Komi-Per-
myak Okrug, 1994 and 2009; Khanty-Mansi AO, 2019), we did
not reveal significant differences in body weight estimates
between the representatives of the indigenous and non-in-
digenous populations [17, 18]. In this study, we disregard
ethnicity and only consider the region of residence. However,
we keep in mind that the rural groups in our study have eth-
nic specificity.

The data set was formed by total population sampling. The
number of participants is shown in Table 2. Measurements
were taken according to the WHO procedure [12, 19]. In the
first half of the day, in school medical facilities, the participants,
while wearing light clothes, underwent direct weight and height
measurements using a calibrated medical scale (resolution
0.1 kg) and anthropometer (resolution, 0.1 cm).

The WHO-recommended method and reference BMI va-
lues for children aged 5-19 years [19] were used to estimate
the individual weight status. According to this technique, each
BMI value undergoes standardization, i.e., transformation
into a Z-score, using the reference standard deviation (SD)
and median (M) for the appropriate sex and age group:

Z=(BMI - M)/SD

Then, depending on the range in which the Z-score value
fell, an estimate on the individual weight status is obtained
according to the following rules:

Tabnuua 2. Pasmepbl BLIOOPOK M0 rofaM UcciefoBaHWi (LLKONbHUKK 6—17 neT)
Table 2. Number of participants by year of data collection (schoolchildren aged 617 years)

Number of participants

Residence Region Year Sex

v = Total

Rural settlements Komi-Permyak Okrug 1994 169 186 355
1998 355 435 790

2009 293 269 562

2019 245 262 507

Komi Republic 2008 216 250 466

2018 283 270 553

Murmansk Oblast 1997 177 174 351

2005 165 168 333

2016 108 114 222

Khanty-Mansi AO 2019 115 128 243

Administrative Komi-Permyak Okrug, Kudymkar 1994 147 165 312
centers (towns) 2009 370 349 719
2019 661 633 1294

Khanty-Mansi AQ, Berezovo 2019 408 433 841

DOl https://doiorg/10.17816/humecol08116
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-2<Z<1,normal;
1 <Z <2, overweight;
Z > 2, obesity.

Hereinafter, we use the term excessive body weight to
refer to the combined weight class that includes overweight
and obesity estimates.

As far as the individual estimates account for the sex
and age of a participant, we can characterize a region- and
time-specific study group by the percentage of participants
falling into the mentioned weight ranges (classes).

The authors obtained body height and weight data by ei-
ther measurements or copying from schoolchildren’s medical
records. A comparison of the weight class frequency distri-
butions in the measurement- and record-derived data study
groups in the Murmansk region and the Komi Republic (2016
and 2018, respectively) did not reveal significant differences
in the ranking results (in both cases, p >0.51). In our analy-
sis, we combined data measured and extracted from medical
records).

Statistical analysis consisted of group comparison using
the Chi-square test adjusted for maximum likelihood. The
significance level was set at 0.05.

RESULTS

The prevalence of overweight and obesity in children aged
6—17 years living in rural areas of the Murmansk region,
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Khanty-Mansi AO, Komi Republic, and Komi-Permyak Okrug
of Perm Krai are presented in Table 3.

The proportion of children with excessive body weight has
increased over time in all the locations. As shown in Table 4,
in the 1990s, 4%—7% of schoolchildren had BMI above the
norm; in the 2010s, the percentage increased substantially
in all localities. By the end of the second decade of the 21st
century, 23%-26% of the children aged 6—17 years living in
the northern regions of the Russian Federation were over-
weight or obese.

The prevalence of excessive body weight and obesity by
the year of data collection are presented in Table 4.

A comparison of data sets collected at a close time (less
than a decade) revealed no considerable differences between
the regions, except for the cases when the prevalence of
obesity in 2005-2009 was lower in Lovozero settlement of
the Murmansk region (0.9%) than in the Komi Republic (5%)
and Komi—Permyak Okrug (3.3%, p <0.05 in both cases). In
2016-2019, it was virtually higher in Kudymkar town (KPQ)
than in Berezovo town of KMAO (10.2 and 7.9%, respectively,
p=0.058).

The materials collected in Komi—Permyak Okrug and
Berezovo districts of Khanty-Mansi AO allowed us to consid-
er the differences between children living in settlements and
administrative centers of the rural areas (Table 3).

In Komi-Permyak Okrug, there were no such differences
in the percentage of either overweight or obese participants

Tabnuua 3. YacTota nposBneHni M3bLITOYHOM Macchl Tena Y LUKONbHUKOB 6—17 NneT B ceBepHbIX pernoHax Poccuiickoi ®epepaumn (B

npoueHTax, 6e3 y4éTa ITHUUECKOI NPUHAZNEKHOCTH)

Table 3. Prevalence of excessive body weight among children aged 6—17 years in the northern regions of the Russian Federation (per cent,

disregarding ethnic belonging)*

Body weight, by classes, %

Years Region, residence 1 2 1+2
Overweight Obesity Excessive

1994 KPO, rural settl. 3.4 0.6 4.0

KPO, Kudymkar town 6.4 0.6 7.0

1997-1998 Murmansk Obl., Lovozero settl. 3.9 0.8 4.7

KPO, rural settl. 6.3 0.6 6.9

2005-2009 Murmansk Oblast, Lovozero settl. 6.6 0.9 15

Komi Republic, rural settl. 13.7 5.0 18.7

KPO, rural settl. 1.7 33 15.0

KPO, Kudymkar town 8.9 4.0 12.9

2016-2019 Murmansk Oblast, Lovozero settl. 16.2 1.7 23.9

Komi Republic, rural settl. 17.4 9.2 26.6

KMAQ, rural settl. 1.1 1.9 23.0

KMAQ, Berezovo town 17.7 1.9 25.6

KPO, rural settl. 17.8 8.3 26.1

KPO, Kudymkar town 14.6 10.2 24.8

* Abbreviations: KMAQ, Khanty-Mansi Autonomous Okrug; KPO, Komi-Permyak Okrug.
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Ta6nuua 4. Yactota nposBieHuit U3bbITOYHON Macchl Tefa W 0XMpeHus y aeteii 6—17 neT no rofaM obcnefoBaHus
Table 4. Prevalence of excessive body weight and obesity in children aged 6—17-years by year of data collection

Site, year Sasrir;zle EX;?:?;;E Eﬁ?dy p* Obesity, % p*

Komi-Permyak Okrug, rural settl. 1994 355 4.0 — 0.6 —
1998 790 6.9 0.039 0.6 0.889
2009 562 15.0 0.001 33 0.001
2019 505 26.1 0.001 8.3 0.001

Komi-Permyak Okrug, Kudymkar town 1994 312 7.0 — 0.6 —
2009 719 12.9 0.004 4.0 0.001
2019 1292 24.8 0.001 10.2 0.001

Murmansk Oblast, Lovozero settl. 1997 351 4.7 — 0.8 —
2005 333 75 0.103 0.9 0.946
2016 222 23.9 0.001 7.7 0.001

Komi Republic, rural settl. 2008 466 18.7 — 5.0 —
2018 553 26.6 0.003 9.2 0.008

* Significance of the difference from the value in the previous line.

in all three consecutive data sets for 1994, 2009, and 2019
(p>0.11in all cases).

In 2019, excessive weight was roughly equally prevalent
among the children from settlements and Berezovo town of
Khanty-Mansi AO (p=0.42), although the former had a higher
rate of obesity cases than towners, with the level of signifi-
cance close to the critical value (11.9 and 7.9%, respectively,
p=0.055).

DISCUSSION

Our observations affirm that overweight and obesity in
children spread rapidly in rural areas of northern parts of
Russia (Tables 3 and 4). The changes were occurring simul-
taneously in various geographically remote areas such as
Murmansk Oblast and the Komi Republic, which belong to
the Barents region, Komi-Permyak Okrug in the northern

Urals, and Khanty-Mansi AO in the north of Western Sibe-
ria. The prevalence of excessive body weight in 1994-1998
was 4%—-7% (including obesity 0.6%—-0.8%); in 2005-2009, it
became 7.5%-18.7% (including obesity 0.9%-5.0%), and in
2016-2019, it further increased to 23.9%-26.6% (including
obesity, 7.7%-11.9%).

Comparing our results with the conclusions of other re-
searchers is difficult because of the lack of no uniform na-
tional criteria for children’s growth assessment in Russia until
recently [12]. According to technically commensurable data,
16.40% of children towners in KMAO had BMI above the norm
in 2009 [20]. Moreover, 18.5% of children living in rural settle-
ments in the Arkhangelsk region had excessive body weight
in 2010 [21]. Both of these estimates are close to the values
obtained in the current study for the settlement residents of the
Komi Republic in 2008 (18.7%, Table 4). Our findings are also
in concert with the figures reported for children living in Nordic

Tabnuua 5. YactoTa nposiBNeHNi U3BbITOYHON MacChl M 0XKMPEHUS Y LIKOJbHUKOB . MockBel, T. MepMu, r. KyabiMKkapa u cén Komu-lep-

MALKOro oKpyra

Table 5. Prevalence of excessive body mass and obesity in schoolchildren of Moscow, Perm, Kudymkar (KPO small town), and rural

settlements of KPO
Locality Population (in thousands) | Sample size (N) | Excessive (incl. obesity), % Obesity, %
Moscow City (COSI, 4% round) ' 12655.1 2162 24.7 8.4
Perm City 2 1049.2 748 23.4 6.9*
Kudymkar town (Perm Krai) 29.8 1294 248 10.2*
Settlements (KPO, Perm Krai) 1.3 507 26.1 8.3

1 — [24] (7-year-old, sexes combined, assessment made under condition of equal proportion of boys and girls.

2 — M. Otavina (2021), personal data
* — Difference between two values is significant, p=0.012
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countries that are part of the Barents Region. In the NordChild
2011 cross-sectional survey, 16.5% of Finnish and 15.3% of
Norwegian children aged 2-17 years were overweight or
obese [22]. According to 2013 Global Burden of Disease Study,
at least 20% of individuals aged <19 years in developed coun-
tries have bodyweights above normal [23]. Our data obtained in
20162019 comply with this assessment (Table 3).

In the present study, the prevalence of overweight and
obesity are close in children living in rural settlements and
neighboring small towns (Table 3). We previously repor-
ted on the similarity in the distribution of weight classes in
schoolchildren living in rural settlements and large industrial
centers in Perm Krai (2005-2009), Arkhangelsk (2010), and
Murmansk (2012-2016) regions [21]. Data obtained in 2019
made it possible to compare the prevalence of overweight
and obesity in school-age children in Moscow (largest city
in Russia), Perm (main city of Perm Krai), the small town
of Kudymkar, and small settlements of Kudymkar district of
Perm Krai (Table 5). Pairwise comparisons revealed no sig-
nificant differences in the prevalence of excess body weight
(p>0.3 in all the cases). The obesity level in Kudymkar town
(10.2%) was higher (p=0.012) than that in Perm City (6.9%).
It was the only instance of significant difference.

The study results not only enlighten the particular region-
al situation. Up to the beginning of the 2000s, some Russian
scholars supposed that the indigenous people of the North
were physiologically protected from fat metabolism disor-
ders, including obesity [25]. Our observations over the last
20-25 years deflate this view. Excess weight among Russian
children is almost equally prevalent in the populations of var-
ious geographic areas (Arctic, non-Arctic North, and Central
Russia) irrespective of the type of residency (settlement,
small town, large urban center, and metropolis).

Environmental specifics of the North even heighten the
risk of obesity in children. Long winters, low temperatures,
and harsh winds limit the time children spend outside, which
lead to restricted physical activity [26]. The deficit in natural
light during long northern winters may trigger seasonal af-
fective disorder, which is associated with carbohydrate cra-
ving [27]. Concurrently, the consumption of carbohydrates in
the northern regions of Russia has considerably increased,
in amount and variety, over the past 30 years. The recent
type of nutrition, contrasting to traditional diets, is a risk fac-
tor for the development of overweight and metabolic disor-
ders [28]. From an evolutionary perspective, as sugars were
scarce in the northern environment, the pressure of selection
to support the activity of disaccharidase enzymes was weak.
Consequently, the carriers of the alleles that determine a re-
stricted production of lactase, trehalase, sucrase-isomaltase,
and salivary and pancreatic amylase are in a high frequen-
cy in the northern populations. Given the high availability of
dietary carbohydrates, such genotypes increase the risk of
obesity, including in childhood [29, 30].

The environmental, nutritional, and genetic risks of meta-
bolic disorders are at play simultaneously in modern indigenous
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northern populations. This supposition requires further investi-
gation. The groups need closer attention from doctors, nutri-
tionists, age physiologists, and healthcare providers.

CONCLUSION

A rapid spread of overweight and obesity among Russian
children appertains to the second decade of the 21st century.
The northern populations are subjected to this process to the
same degree and extent as others. Geographic (the Arctic,
non-Arctic North, and Central Russia) and socioeconomic
(various levels of urbanization) factors do not play a major
role in that negative dynamics.

A0NOSTHATENIbHAS UHDOPMALIUA /
ADDITIONAL INFORMATION

Bknap aBTopoB. 06a aBTOpa COBMECTHO 3aflyMaiu UCCeL0BaHMe,
OpraH130Banv v NpoBenn cbop AaHHbIX, CTaTUCTUYECKY 0bpaboT-
Ky ¥ aHanu3, 0bCyaunm nomyyeHHble pesynbTatbl. CTaTbs HanucaHa
A. KoznosbiM npu yuactum I, BepLuybekon. Bee aBTopel noaTsepx-
[Lalo0T, YTO WX aBTOPCTBO COOTBETCTBYET MEXLYHAPOAHLIM KpUTEpH-
am ICMJE (Bce aBTOpbI BHEC/IM 3HAUMTENbHBINA BKNAA B pa3pabotky
KOHLLENLMK, UCCNef0BaHme U NOATOTOBKY CTaTbW, MPOYUTaM v 0f0-
BpVAM OKOHYATENbHBIA BapuaHT nepes, nybnvkaumen).
®uHaHcupoBaHue. lcciefoBaHve NpOBEAEHO B paMKax Ha-
y4HOM Tembl «AHTpomonorus Hacenenws Espasvm» (AAAA-AT9-
119013090163-2) Hay4Ho-1ccnenoBaTeNbCKOro MHCTUTYTA U My3es
aHTpononorum MocKoBCKOro rocyAapCTBEHHOMO YHUBEPCUTETA MMe-
Hm M.B. JlomoHocoga. [MybnvKaums noaaep:aHa rpaHtom, NosyyeH-
HbIM OT Hay4HO-1CCe1oBaTeNbCKOM0 LieHTpa ajanTaLmm YenoBeKa
B ApKTvke — dunmana OeaepanbHoro MCcneoBaTeNbCKOro LEHTpa
«KONbCKMIN HayuHbI LeHTP POCCUMIACKOM aKaLeMun HayK» Mo TeMe
«BnusHne penpofyKTMBHOTO 340POBbS U KayecTBa apKTUYECKOM
OKpYIKaloLLIeV cpebl [N1A COCTOSHWE 3[10P0BbS KOMBCKUX CAaMOB»,
duHaHcKpyeTca Yepe3 cKBO3Hble hOHALI MexayHapoAHOro apKTu-
YECKOro Hay4Horo KomuTeta npu ydacTm CoumanbHon v ryMaHu-
TapHoW paboyen rpynnbl M MexayHapoaHOM Hay4HON MHWLMATVBI
B PYCCKOM ApKTWKe.

KoHdnuKT MHTepecoB. ABTOpbl 3asBnAT 00 OTCYTCTBUM KOH-
(QIMKTa MHTEPECOB.

BnarogapHocTu. ABTOpbI BbpakaloT bnarofapHoOCTb KaHg. buon.
Hayk M.J1. OtaBuHon ([TepMCKUI roCyAapCTBEHHbIA FyMaHUTapHo-
nefarorMyeckuin YHUBEPCUTET) 3a paspeLLeHne UCMonb30BaTh ee
HeonybMKOBaHHbIE AaHHbIe O LUKONbHUKaX T. Nepmut.
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