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IMorepsieBa E.A.?, Slmuukosa M.B.!, Aoponun B.M.!, Makcumos B.H.", Cmuprosa E.A."?
Crioco6 mpOrHo3UPOBaHHS PA3BUTHSA HHCYABTA Y MY)KYHH, PaGOTalOIUX B YCAOBHSIX

BO3AEICTBHUS AOKAABHOYM BHOpanuu

'OI'BOY BO «HoBocuGupckuit rocyAapCTBEHHBI MEAULIMHCKHI yHIBepcuTeT>» Munsapasa Poccuu, Kpacusii mp-t, 52,
Hosocubupck, 630091;
*OBYH «HoBocnOupcKuil HayYHO-UCCAEAOBATEABCKUIT HHCTUTYT THIHeHbl» Pocriorpe6Hap3opa, ya. [Tapxomerko, 7, HoBocubupck,

630108;

SHay4HO-MCCAEAOBATEABCKHIT HHCTUTYT TePAIUU U IpoduaaKTHIecKoit MeAunuHbl — dranas QIBHY «Depepasprbrit
HCCAEAOBATeAbCKHIT LieHTp MHCTHTYT LuToAOrHy U reHetuxu Cubupckoro otaeaenus Poccuiickoit akapeMun Hayk>, yA. B. Borarkosa,
175/1, HoBocubupcxk, 630089

Beeaenne. [Ipo6aeMa M3ydeHNs PasBUTHS HHCYABTA Y My>KIHMH TPYAOCIIOCOGHOTO BO3PACTa, pAGOTAIOIINX B YCAOBHSX BBICO-
KOro mpo¢ecCHOHAABHOTO PHCKA, OCTAETCS aKTYaAbHOM.

IleAs nccaep0BaHHS — pa3paboTKa CIIOCO0a MPOTHO3HPOBAHMS PASBUTHS MHCYABTA ¥ MYXKYHH, PAOOTAIOIIHX B YCAOBHSX
BO3AEHUCTBUS AOKAABHOM Bn6paum1.

Marepuaabl 1 MeTOABL B 06caepoBane BkaIoueHs 136 MysxunH B BospacTe oT 30 A0 65 AeT, paboTasimue 5 i 6oaee AeT 110
npodeccrsM: CAecapb MEXAHOCOOPOUHbIX PabOT, MOHTAXHIUK, IAHPOBIIUK, PPe3epOBIIHK, KACTIAABIIUK, 3ATOYHHK, pOPMOB-
muk (kaacc ycaosuit Tpyaa — 3.1). Y4acTHHKH HCCAAOBAHHS GbIAU PasAeACHDI Ha ABe I'PYIIIbL: IepBas IPyIna — 72 Myx-
YHHBI, OOABHBIX HHCYABTOM, BTOpPAsi IPyIIa — 64 MYXXYHHBI, He IMEBIINX B AHAMHE3€e AAHHBIX O IlePeHeCEHHOM MHCYADBTE.
O6caepoBaHHbIE 00eUX IPYIIIT OBIAM COIIOCTABUMBI IO MPO(ECCHOHAABHOMY COCTaBY, BO3PACTY H CTaxXy paboTsl. C IOMOIIbI0
METOAQ [I0CAEAOBATEABHOTO BKAIOUEHHS M3y4aeMbIX GaKTOpOB pucka passurus uHcyasta (Forward Stepwise) 6b1a1 ompeaese-
HBI Te, KOTOPble BHOCHAM AOCTOBEPHBIN BKAAA B BOSMOXHOE Pa3BUTHE MHCYABTA.

Pesyasrarni. Ha 0cHOBaHNM MHOrO(aKTOPHOro aHaAK3a ObIAA BBIBEACHA $OPMYAQ AOTHCTHIECKON PErPeCcCHH, OIIPeASASIONast
BEpOSITHOCTh BOSHUKHOBEHIS] HHCYABTA ¥ GOABHBIX, PAOOTAIOIUX B YCAOBHSIX BO3ACHCTBIS AOKAABHOM BHOpanuu. B popmy-
Ay OBIAM BKAIOUEHBI 3Ha4MMble GAKTOPBI, BHOCSIIIE AOCTOBEPHBIN BKAAA PAa3BHUTHE HHCYABTA: HAAMYME ¥ OOABHOIO AHArHO3a
«AT 3 crenenu» (B-xospdurment=2,7, p=0,001), oTcyTcTBrE MPUEMA THIIOTeH3UBHBIX pernapatos (B-koapdurment=1,3,
p=0,01). AAS OTIpeAeAeHHS BEPOATHOCTH PA3BUTHS HHCYABTA OTIPEAEASIOT 3HAUEHHE YKA3AHHBIX 2-X TAPAMETPOB, IOACTAB-
ASIOT B COOTBETCTBYIOIYI0 OPMYAY AAS BBMCAeHHS 3HaueHus p(X). 3nauenne p(X), npessumatomee 0,8, CBHACTEABCTBYET
0 BBICOKOM PHCKe PAa3BUTHsI MHCYABTA Y My>KUKH, PAOOTAIOIINX B YCAOBHSIX BO3AEHCTBUS AOKAABHOM BUOparuu. JyBcTBUTEAD-
HOCTb IIPeAAAraeMoro crocoba cocrasmaa 72,2%, cnenuuanocTs — 75,0%.

OrpannyeHnst ACCAeAOBaHHsL. V3 9TOr0 HCCAEAOBAHIS OBIAM HCKAIOUEHBI PaKTOPBI: XKEHCKUI II0A, Bo3pacT MeHee 30 u 6o-
Aee 65 AeT, AMATHO3 «IIpexopsilljee HApYIIeHe MO3TOBOrO KPOBOOOpAIeHNsT», CTaK PabOThI MeHee 5 AeT, HAAMYHe OCTPhIX
MHEKIMOHHBIX 3a00AeBAHMI.

BoiBoAbL. BurasaeHo npozrocmuseckoe sHauerue CoHemanus undusUudyasbHolx $aKmopos pucka UHCyAbma y Auy, pabomarnoujux
8 ycr08usx 8030eiicmeus Aokasbroii subpayuu (nasuue y 60avro20 duazrosa <Al 3 cmenenu>, omcymcmsue npuéma aunomen-
susnbix npenapamos). Mrozogaxmopras modess 3645emcs uHGOPMamMusHoil 043 unHOUBUIYAALHOZ0 NPOZHOSUPOBAHUS UHCYALMA
¥ MYHHMUH npu 8030elicmBUL nPoU3BoOCBEEHHON AOKAAbHOT BUOPAYULL

Iruka. MccaepoBaHre IPOBEACHO C COOAIOAHHEM «DTHYECKIe IPUHIUIIb IPOBEACHNUS HAayYHBIX MEAULIMHCKUX HCCACAOBA-
HHUI C yYacTHeM YeAoBeKa» U «IIpaBuaa kamHMYeckol npakrukyu B Poccuiickoit Qepepanuu>, yrBepxaéHupiMu [Ipukasom
Mumnsppasa PO ot 19.06.2003 1. Ne 266; 0A06peHo AokaabHbIM dTHdecKkuM KomureToM ipr PT'BOY BO HI'MY Munsapasa
Poccun (mpoTokoa 3acepanms Ne 65 ot 27.05.2014 1.).
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Bseaenne. [Ipobaema HHCYABTA, HECMOTPSI HA AOCTUTHY-  CKHX MEPOIPHSTHIL, HAIPABACHHBIX HA KOPPEKIIHIO $aKTOPOB
Thle YCIIeXH B 00AACTH eé PelleHus, OCTaéTCs aKTYaAbHOM Kak  pHcKa |3, 4].
B P®, Tak 1 B Mupe B 1eAOM, T. K. IBASTCS OAHOH U3 BEAYIIUX B ycaoBusx peuiuTa TpyAOBBIX PeCypCcOB yKpenAeHue
IPUYMH CMEPTHOCTH M UHBaAuAM3auuu [1, 2]. V3BecTHO 0 M coXpaHeHHMe 3A0POBbsS SKOHOMHMYECKH aKTHBHOTO Haceae-
CYILIeCTBEHHOM CHIDKEHHH CMEPTHOCTH OT MHCYABTA B psiae  Husi Poccun npuobperaer 0co6yi0 3HAYMMOCTB, & B 9HCAO
Pa3BUTHIX CTPaH, YTO ABASETCS CAEACTBHEM MPOQHAAKTUYE- IPHOPHTETOB PA3BUTHA 3APABOOXPAHEHHUS BXOAUT 3aAa4a 110
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OpI/II'I/IHaAbeIe CTaTbU

CHIDKEHHMIO YPOBHS TPYAOBBIX IoTepb [S]. B cTpykrype xpo-
HHYeCKUX IPOQecCHOHAAbHDIX 3a00AeBanuil B PO Ha mep-
BOM MeCTe CTOMT IPpOeCcCHOHAAbHAS IATOAOTHS OT BO3AEH-
cTBUS PU3HIECKHX GAaKTOPOB (IPOM3BOACTBEHHAS BUOpaLHs
u mym) [6].

IlepBUYHBIM MEXaHHU3MOM IOBPEXAAIOUET0 AeHCTBHA
BUOPALIMK CIMTAETCS ACCTAOMAMBALIIS KAETOUHBIX MEMOpaH.
[TpousBoacTBeHHAsT BUOPALVS BbI3bIBAET 3HAYMTEAbHBIE H3-
MeHEHHS 9HAOTEAHS CTEHOK COCYAOB, M3MEHEHMS PeMOAYAU-
PYIOIJUX CBOMCTB 9PUTPOIUTOB, HAPYLIEHUs B CUCTeMe du-
6puHOAH3a U TeMocTasa [7-9].

Y paboTHHKOB BHOPOOMACHBIX IPOdeccril pasBUBaeTCs
CHCTEMHBII aHTHOTPOPOHEBPO3 BCACACTBHE AHTHOIATUH, 4TO
CII0co6CTBYeT POPMUPOBAHHIIO MHOTHX BHCIIEPAABHBIX IIOPa-
xenuit. OTMedeHo, 4T0 y 34,6% pabounx BUOPOOIACHBIX IPO-
deccuil Beayllee MECTO B CTPYKType 3a00ABaHMUI 3aHIMAIOT
HOPaXKeHH CepAeUHO-COoCyarcToi cucremsl B Buae Al IBC,
CHCTEMHOTO aTePOCKAEPO3a, 0COOEHHO C yBEANYEeHHEeM CTXKA
KOHTaKTa C Bubpanueit [ 10-12].

AHaAV3 AMTepaTYPHBIX AQHHBIX IIOKA3bIBAET, YTO UMEIOT-
Cs1 HeMHOTOYHCACHHbIe PabOThI OTEYeCTBEHHBIX U 3apyDesk-
HBIX ABTOPOB 110 M3YUEHHUIO IjepebpaAbHOro KpoBoobpaiie-
HUS [IpU BAUSHUY BUOpanun. HekoTopsie aBTOpHI OTMEYAIOT,
9TO IPHU BO3AEMCTBUU HA OPTaHM3M AOKAABHOM BHOpPAIUU U
COIIyTCTBYIOIIVX il HeOAAQTOMPHATHBIX PAKTOPOB B CHCTEME
MO3TOBOTO KPOBOOOPAIeHHsI BOSHUKAIOT TAKUe Xe H3MeHe-
HUS, KAK M B COCYAUCTON CeTH BEPXHHX KOHEUHOCTEH, UTo,
II0-BUAUMOMY, CBHACTEABCTBYET O PePACKTOPHOM XapaKTepe
YKa3aHHbIX IjepeOpPAAbHbIX HAPYIIEHHH 1 «00IIIeM> AeHCTBHI
Ha OPTaHM3M «AOKaAbHOI>» Bubpauuu [13].

ITpu 06caep0BaHMU COOPIIUKOB-KAEAABIIUKOB, Pabo-
TAIOI[MX B KOHTAKTe C AOKAABHOI BHOpal[iel, BbIIBASIAACH
OIpeAeAeHHAs] AMHAMUKA POCTa M3MEeHEHHH Ha 9AeKTpO-
sunedanrorpa¢uu (I3T). [To Mepe yBeandeHus craxa pa-
6orsr ¢ Bubpanuesn tun DO MeHAACS OT OpPraHMU3OBaH-
HOTO K Ae30pPTaHU30BAHHOMY M A€CHHXPOHHOMY, peru-
CTPHPOBAAUCH IPUBHAKK AMCPYHKIIUHM BePXHECTBOAOBBIX
crpykryp [14].

B aroit cBs3K 0cO0YIO 3HATUMOCTD IPHOOPETAET IPOTHO-
3MpOBaHMe Pa3BUTHS CEPACUHO-COCYAUCTBIX 3200ACBAHMI, B
TOM YHCA€ UM HHCYABTA, ¥ AUL] TPYAOCIIOCOOHOTO BO3PAcTa C
Y4ETOM BAUSHUS BPEAHDIX IIPOM3BOACTBEHHBIX paKTOPOB.

B auteparype OmmCaHbI 3aIUINEHHBIE TATEHTAMH CIIO-
COOBI IIPOrHO3UPOBAHIS PA3BUTHUS IATOAOTHHU CEPAEUHO-CO-
CYAHMCTO! M HEpBHOI cucTeM (6a3a MaTeHTHBIX AOKYMEHTOB
OI'BY «DepeparbHbIil HHCTUTYT IIPOMBIIIAEHHO COOCTBEH-
HocTU> H 6a3a AauHbIx PATENTSCOPE Bcemupno#t oprasu-
3aLMK HHTEAACKTYaAbHOM cO6CTBEHHOCTH) y AUL, paboTato-
IIUX B YCAOBHSIX BO3AEHCTBILS [IPOU3BOACTBEHHOM BHOpariuu:

— CIoco6 AOHO30AOTHYECKOM AMATHOCTHKH HAPYIIeHUI
3AOPOBDS OT BO3AEHCTBHUS AOKAAbHOI Brbpanuu (ma-
tent PO N2 2549435 C1) [15];

— CI0co6 AMArHOCTHKY KOTHUTUBHBIX HAPYLIEHUH IpH
BUOPAL[OHHON OOAE3HH, CBS3AHHOMN C BO3AEHCTBHEM
AokaAbHO# Bubpanuu (marent PO Ne 2712073 C1)
[16].

B TO xe BpeMs KpaiiHe MaAO HCCAGAOBAHHI, KOTOphIE
OIIPeAEASIIOT CIIOCOOBI IIPOrHO3MPOBAHMS HHCYABTA ¥ PAOOT-
HUKOB C BBICOKUM IPOQECCHOHAABHBIM PUCKOM, B TOM JHC-
Ae Y AL, PabOTAOIINX B YCAOBHSIX BO3ACHCTBIS AOKAABHOMN
BHOpaLuH.

ITeas nccaep0BaHMST — Pa3paboTKa Coco6a MpOrHo3u-
POBAHHS Pa3BUTHS MHCYABTA Y My>K4HH, paOOTAIONIKX B YCAO-
BUSIX BO3AEHCTBHS AOKAABHOM BHOpAIiUH.
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MarepuaAbl H METOABL. AAS Pacy€Ta IPOTHO3a BEPOST-
HOCTH Pa3BUTHA HHCYABTA Y AHI] C BO3ACHCTBHEM AOKAABHOM
BUOpali 06CAAOBAHO 2 TPYIIIbI MYXKUKH B Bo3pacTe oT 30
AO 65 AeT, KOTOpbIe SIBASAMCD TIPEACTABUTEASIMHU CACAYIOIIUX
Hpodeccuit: caecapb MEXAHOCOOPOYHBIX pabOT, MOHTAXKHUK,
mAKOBIUK, Ppe3epOBIIMK, KACTAABIIUK, 3aTOYHUK, $Op-
MoBmuk (kaacc ycaosmit Tpyaa — 3.1). Crax pa6otsr co-
CTaBAsIA 5 H GoAee Aer.

ITepByto rpyriry 06cAeAOBAHHBIX COCTABHAH 72 My>K4HHBI,
OOABHBIX C HHCYABTOM, PAOOTABIINX B KOHTAKTE C AOKAABHOM
Bubparueit. CpeAHMIT BO3PACT GOABHBIX B AAHHOM IPYIIIIe CO-
crasua (55,840,8) roaa. CpeaHuit cTax paboThl Ha MOMEHT
passuTus uHCyabTa — (31,6+0,8) roaa. AMarHos «HHCYABT>
OBIA IIOCTABAEH B COOTBETCTBHU ¢ MeXAYHAPOAHOM KAACCH-
duxanuest 6oaesneit X nepecmorpa. Bepudukanus snarsosa
HHCYABTA TIPOBOAMAACH HA OCHOBAHUM AAHHDBIX KOMIIAGKCHOTO
KAHMHHKO-(YHKIIHOHAABHOTO 1 HHCTPYMEHTAABHOTO 06CA€AO-
BaHus (KOMIBIOTEpHAs TOMOTPad¥s FOAOBHOTO MO3Ta).

Bropyto rpymiy cocTaBuau 64 My>X4HHSBI, paboTaBIIie B
KOHTAKTe C AOKAABHON BUOpaljiell, HO He MMeBIIMe B AHAM-
He3e AQHHBIX O IepeHecéHHOM HHCyAbTe. CpeaHui Bo3pacT
GOABHBIX BO BTOpoIi rpyme cocrasua (56,3£0,6) roaa. Cpea-
Huit cTax paborst — (29,7+1,4) roaa. Miccaeayempie rpymmsr
OBIAU COIIOCTABUMEL IO BO3PACTY K CTAXY.

Y o6cAeayeMsIx IIepBOIL U BTOPOI TPYIII U3YIAAUCH PaK-
TOPBI PUCKA PA3BUTHS HHCYABTA: BO3PACT, CTAX paboTH; Ha-
Anuue apTepuasbHoit runeprensuu (Al), crenens AL} koH-
TPOAD HAllUeHTOM CBOero AA; mpuém rUmoTeH3UBHbIX IIpe-
IIapaToB; HAAMYYE B aHAMHe3e HIIeMUYecKOl 00Ae3HH cepaLa
(UBC), dubpuansumu npepcepauit (OI1), yposens obmero
XOAecTepuHa, HaAmane dpakropa Aucammupemun (AAIT), ca-
xapHoro pnabera (CA), pakTopoB KypeHus u 3aoynorpebae-
HUS aAKOTOAEM.

B rpymny 60abusix Al coraacHo pexomenpanusam BO3
u ESH/ESC 2018, 6biAu OTHeCeHbI MAL{UeHTSl, ¥ KOTOPBIX
IpU TPEXKPATHOM M3MepeHuH A/ perucTpupoBaAOCh CHU-
croandeckoe AA 140 MM pT. cT. U 6oAee, AMaCTOAMYECKOE
AN 90 MM pr. cT. 1 6oaee, a Takke 60abHbIe ¢ Al' B aHam-
He3e, IPMHUMABIINE HA MOMEHT Pa3BUTHS MHCYAbTA AHTHUIH-
nepreHsuBHbIe npenapatsl [17]. B coorsercTum ¢ KpuTe-
pusmu BO3 u ESH/ESC 2018, npu onpepeAeHHU CTeNleHH
AT pykoBopctoBaamch 3HaueHHAIME CAA u AAA: I crenens
140-159/90-99 mm pr. cr., II cremens — 160-179/100-109
mM pr. cr., III creness — > 180/100 MM pr. cT.

DAeKxTpoKapArOrpadus OCYIeCTBASAACH IO OOIIenpu-
HATOM MeTOAMKe Ha 12-KaHaAbHOM 2AeKTpOKappuorpade.
Haavune nHpapkTa MHOKapAa B aHAMHe3e TTOATBEPKAAAOCH
COOTBETCTBYIOIMMH MEANLIMHCKIMU AOKyMeHTaMH (aMOyaa-
TOpHbIE KAPThl, BHIIMCHbIE JITHKPHU3DI).

HccaepoBaHMe TAIOKO3BI IIPOM3BOAMAN TAIOKOOKCHAQ3-
HBIM (OTOMETPHYECKUM METOAOM IO KOHEYHOH TOYKe C IOo-
MOIIIBIO CIIEIHAAU3UPOBAHHOTO OMOXUMHUYECKOTO $pOTOMe-
Tpa Tuna Mukpoaa6 540 (Poccus). MccaepoBanue ypoBHs
HOKa3aTeAell AMITMAHOTO MPOQUAL IPOBOAAOCH pepMeHTa-
THUBHBIM KOAOMETPHYECKUM IPSIMBIM METOAOM Ha OGHOXHMHU-
weckoM aHaausaTope «AU 480» dupmbr «Bechman Coulters
(CIIA).

Kypsimumu npusHaBaAKCD AHITA, BHIKYPUBAIOIIYE XOTS ObI
OAHY CUTapeTy B A€Hb, & TAKKe OPOCHBIIHe KypUTb MeHee 1
ropa Hazap [18, 19].

3aoymoTpebAeHe AAKOTOAEM YCTAHABAUBAAOCH B CAY-
Yae CHCTEMATHYECKOTO ero npuéma (He pexe OAHOTO Pasa B
7 AHeil) B 06béMe He MeHee 200 IPaMMOB B IlepeBoAe Ha 3TH-
AOBBI CIIMPT B HEACAIO [20].
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Crarucradeckast 06paboTKa IOAYIEHHBIX AQHHBIX IIPO-
BOAMAQCH II0 OOIIETIPHHATHIM METOAUKAM C HCIIOAb30BAHHEM
HPUKAAAHBIX Iporpamy Stastistica Bepcun 6.0 u SPSS Stastistic
Bepcun 13.0. PaspaboTka MaTeMaTH4eCKOH MOAGAH IIPOTHO3H-
POBaHMA Pa3BUTHS HHCYABTA Y MY>KUHH, Ubs IPOGECCHs CBSI-
3aHA C BO3ACHCTBHEM AOKAABHOM BUOPALIHI, COCTOSIAA U3 PSIAA
3TAmoB. AAS OTIPEACACHHS AOCTOBEPHOCTH PA3AMIMI IIPU3HA-
KOB ((l)aKTOPOBfI/ICHOAbSOBaAI/I AHAAM3 TaOAUI] COIPSDKEHHO-
cru (xputepuit y* IInpcoHa, a TaKxKe AByCTOPOHHHIT TOYHBI
TecT Quirepa B cAydae, eCAU OXHMAAEMOe 3HAUEHHE XOTs Obl
B OAHOII sTuefiKe TaOAUITBI CONPSDKEHHOCTH 6BIAO MeHbIIe 5).
AAS TOCTPOEHHS IIPOTHOCTUYECKOH MOAEAH PHCKA Pa3BUTHS
HHCYABTA U BBIAGACHHS 3HAYMMBIX IIOKa3aTeAeH, BHOCSIITUX AO-
CTOBEDHBIH BKAAA B Pa3BUTHE HHCYABTA, HCIIOAB30BAAM METOA
OMHAPHOI AOTHCTUYECKO PerpecCHH Mo aATOPUTMY Baabaa,
KaK AASL OTAGABHO B3ATHIX IIePeMEHHbIX, TaK 1 AAS TPYIII IIe-
PEMEHHBIX C IOMIArOBbIM BKAKOUeHHeM HX B cuctemy (Forward
Stepwise ) B coorBeTcTBMU C NpUHIUITAMU AOKA3aTEABHOM Me-
AVILIFIHBI BBITOAHSIACS PAcaéT f-KoaduiieHTa, pacaér OTHO-
CHTEABHOTO PUCKA U €r0 AOBepUTeAbHbI uHTepBaA (95,0%).
Bri6opka xoMOuHaIMK GaKTOPOB PHUCKA PA3BUTUI HHCYABTA
IIPOBOAMAACH C YUETOM GOABIIEro YHCAA TIPEACKA3AHHBIX HC-
x0A0B. ROC-aHaAn3 ObIA MCITOAB30BAH AASL BBIYMCAEHHS IIO-
POTOBBIX 3HAYEHUI TYBCTBUTEABHOCTH M CIIEIIPUIHOCTH.

Pesyabrarel u 06cyskAenne. OnpepeseHb! PaKTOPDI, KO-
TOpBIe BHOCAT AOCTOBEpPHBIH BKAAA B BO3MOXHOE Pa3BUTHE
HHCYABTA y MYXXYMH, PaOOTAIOIMX B YCAOBHSX BO3ACHCTBIA
AOKaAbHO# Bubpatmu (ma6a. 1). ViMu oxkasaAuch: HaAMdme y
6oabHOTO AMarHo3a «Al 3 crenenn» (p-xoapduument=2,7,
p=0,001) , OTCYTCTBHe NPHUEMA UIIOTEH3UBHbIX MpeNapaToB
(B-xoapdunment=1,3, p=0,01).

B moAy4eHnHOM perpeccHoHHON MOAGAU OTCYTCTBOBAAH
oOujenpuHATbIe GAKTOPHI PUCKA PA3BUTHS MHCYABTA TaKHUe,
Kak GaKTop KypeHus, GpakTop 3A0yMOTPeOACHHS AAKOTOAEM,
WBC, GubpHAASIIIS IPEACEPAMIL, CAXaPHbIH AHAOET, 4TO 06B-
SICHSIETCSI OTCYTCTBUEM PA3AMYMI MEXAY 00enMu rpymmamu
0 3THM QaKTOPaM, AAHHbIE GaKTOPBI MIMEAHN CHABHYIO KOppe-
ASIIMOHHYIO CBA3b C paKTOPAMH, BKAIOUEHHBIMU B UTOTOBYIO
Mopeab (AoGaBAeHHE B MOAEAD 9TUX GAKTOPOB He YAYHIIAAO
TOYHOCTb IIPOTHO3A).

Ha ocHOBaHIHM POBEASHHOTO aHAAM32 ObIAQ ONPEACACHA
caepyromast OPMyAd AOTHCTHIECKOH PErpecchH, OIPeAeAs-
I0Iast BEpOSTHOCTD Pa3BUTHS MHCYABTA AAHHOM IPOU3BOA-
CTBEHHOM T'PYIIIIbL:

1
p(X) = m )
rae z(X) = 2,7 x X1 + 1,3 x X2, X1 — HaAuuHe HAM OT-
CYTCTBHE AMArHO3a «ApTepHaAbHas TMIEPTeH3us 3 cTelle-
Hu> (mpu HaAmunH $pakropa X1 mpUHUMAeT 3HaueHUe « 1>,
npu otcyrcTBunM — «0»); X2 — OTCYTCTBHE peryaspHo-
ro MpuéMa rMIOTeH3MBHbIX MPenaparos (Ipu HAAMYUHM dak-
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Topa X1 NIpUHUMaeT 3HaueHHe «1», mpu OTCyTCTBHH —
«0>).

ITpepsrosxeHHas MOAeAb NPOTHO3UPOBAHUS peaAu3yerT-
s cAepyrOImM 00pa3oM: y pabOTHHKA, KOHTAKTHPYIOLIETO
C AOKaABHOM Bn6paune171, OIIPEACASIOT 3HaYeHHe YKA3aHHbIX
ABYX ITApaMeTpPOB, a 3aTeM 3TU 3HAYEHHS IIOACTABASIOT B COOT-
BeTCTBYyIOIyIo GopMyAy. Boraucaenne snavenus p(X) moxer
OBITH peaAn30BaHO B TabAMYHOM mporeccope Excel.

3navenne p(X), npessimatomee 0,8, CBUAETEABCTBYeT O
BBICOKOM PHCKe Pa3BHTHS HHCYABTA Y MY>KUHH, PAOOTAIONIHX
B YCAOBHSIX BO3AEHCTBILT AOKAABHOM BUOparuu. AaHHOe 3Ha-
yenwue p(X) Aaér onTumasbHoe cooTHOmeHue (Hanboaee Bbl-
COKO€) IYBCTBUTEABHOCTH M CIIeIPHIHOCTH.

YyBCTBHTEABHOCTD LIPEAAATAEMOrO CIIOCO0a COCTABHAR
72,2%, cneru¢uanocts — 75,0%.

Hipxe npuBepeHb! IpuMephl IPOrHO3UPOBAHMUS Pa3BUTHS
MHCYABTA C HCIIOAb30BaHHEM IIPEAAOXKEHHOM MaTeMaTHIeCKOM
MOAGAH.

IIpumep 1. Boasuoit C., SS aet. PaboTaa caecapem me-
XaHOCOOPOYHBIX PabOT B YCAOBUSIX BO3AEHCTBUS IIPEHMY-
IeCTBEHHO AOKAABHOI BUOpanyu (KAACC ycAOBHIl TpyAd —
3.1) B Teuenue 22 er. [TocTynua B HEBPOAOTHYECKOE OTAE-
AGHHE C AMAaTHO30M «TeMOpparudeckuil MHCyAbT>. B anam-
Hese: mosbimeHue A/ B TedeHue S ropa Ao 180/110 mu pr.
CT. ApTepraAbHOe AaBACHHE Ha MOMEHT Pa3BUTHSA HHCYABTA
— 140/80 mm pr. c1. KoHTpoas A A IpOBOAHA, HO THIIOTEH-
3HMBHbIE TIperapaThl OOABHOMN PETYASPHO He MPUHUMAA. Bbia
OCMOTpeH KapAMOAOIOM, BBICTaBAGH AMArHO3 «Iunepronude-
ckas 6oaesnb 3 ct., AT 3 cr., puck 4» (maéa. 2).

Tabauna 2
3Hauenns napamerpos X1-X2, z(X) n p(X) y 60AbHOTO
HHCYABTOM, PA6OTaBIIErO B YCAOBHSIX BO3AEACTBHS AO-
KAaAbHOI BHOpanuu

IMapameTpor 3Hauenne
AprepuasbHas runeprensus 3 crenend — X1 1
OTcyTcTBHE peryAspHOro NpuéMa rUIoTeH- 1
3MBHBIX TIperapaTos — X2
z(X) 4
p(X) 0,98201

IToayuennoe snavenne p(X) npessimaer 0,8, 4To cBUAC-
TEAbCTBYET O BBICOKOM PHCKE Pa3BUTHS MHCYABTA ¥ OOABHO-
ro u3 mpumepa (maéa. 2). BbiBoa, CAeAQHHDII HA OCHOBAHMHU
PacY€TOB, COBMAAAET C PEAABHON CHUTYAlMeH — Pa3BUTHEM
HHCYADTA Y TIALIMEHTA.

IIpumep 2. Boasuoit K., 59 aet. PaboTaa ppeseposimu-
KOM B YCAOBHSIX BO3ACHCTBHSA MPEUMYIeCTBEHHO AOKAABHOM
Bubpanmu (kaacc ycaosuit Tpyaa — 3.1) 33 roaa. Ilocrymma
B HeBPOAOTHYECKOE OTAGACHHE C AUATHO30M «HIIeMUYeCKHI

Tabauna 1

Hoxasa’rem, HCIIOAB3YEMbBIC B IIPOPHOCTI/I‘IECKOﬁ PePPECCHOHHOfI MOAECAH PHCKA Pa3BHTHS HHCYADBTA Y MY)KYHH, HMeE-

IOIMX BO3AEHCTBHE AOKAABHOM BHOpanun

OTHOCHTEeABHBIA 95% aose-
®akrops1 pucka B-x03dpunuent 1> Baabpa P HCK PHUTEAbHBIH
P HHTEpBaA
AprepraAbHas TMIIepTEH3Hs 27 29,6 0,001 14,9 5,6-39,6
3 creneHu
OrTcyTcrBue mpuéma rurmo- 13 66 001 36 13-9.6
TEeH3UBHBIX IIPEIIApaTOB ! ! ! ! e
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MHCYABT>». B anamuese: nosbimenre A/ B TeyeHHe 5 A€T AO
250/120 MM pT. cT. ApTeprasbHOE AABACHHE HA MOMEHT Pa3-
BUTHA MHCYAbTa cocTaBAo 180/110 mym pr. c1. [MnoTensus-
Hble Ipemaparhl OOABHOM NPUHUMAA PeryAIpHO. Bria ocmo-
TpeH KapAMOAOTOM, BBICTABACH AMATHO3 «lumeproHnyeckas
6oaesup 3 ct., AT 3 ct., puck 4» (maéa. 3).

Tabauna 3
3nauenns napamerpos X1-X2, z(X) u p(X) y 60abHoro
HHCYABTOM, Pa6OTABIIEr0 B YCAOBHSX BO3ACHCTBHS AO-
KaAbHOIT BHOpanun

ITapameTpn1 3HavyeHnue
AprepuasbHas runepreHsus 3 crenend — X1 1
OTcyTcTBHE PETYASPHOTO IPUEMA THIOTEH- 0
3UBHBIX ITpenaparos — X2
2(X) 2,7
p(X) 0,93703

IToayyennoe 3navenue p(X) npessimaer 0,8, 4To cBUAe-
TEABCTBYET O BBICOKOM PHCKe Pa3BUTHS HHCYABTA Y GOABHOTO
u3 npumMepa (maéa. 3).

IIpumep 3. Boasnoit K., 51 roa. PaboTtaer sarousnkom
(xaacc ycaosuit Tpyaa — 3.1) B Tevenne 30 aer. Haxopna-
cs1 Ha AeveHun B xannuke OBYH «HoBocubupckuit Hayu-
HO-HCCACAOBATEAbCKUH HHCTUTYT I'MTHEHbI>»>. BhiA ocMoTpen
HEBPOAOIOM, Y OOABHOTO OTCYTCTBOBAAM AQHHbIE aHAMHE3a O
nepeHecéHHOM UHCyAbTe. Ha MoMeHnT ocMoTpa AA cocTaBuao
170/100 mm pr. ct. ITossimrenne AA Ao 160/100 mym pr. cr.
B TeueHHe 8 AeT. BoAbHOM TPOBOAUT NOCTOSHHBIA KOHTPOAD
AA ¥ peryaspHO IpPUHHMMaeT I'MIIOTeH3UBHbIE ITpeIlapaThl.
Bria ocMoTpeH KapAMOAOTOM, BRICTaBAeH AMarHO3 «[mmep-
TOHMYecKast 60Ae3Hb 3 cr., AT 2 cr., puck 2» (maba. 4).

3navenue p(X) menpme 0,8, YTO CBUACTEABCTBYET O He-
BBICOKOM PHCKe Pa3BUTHS HHCYABTA Y OOABHOTO M3 IIpHMe-

Tabauna 4
3nauenns mapamerpos X1-X2, z(X) u p(X) y 60abHoro,
paboTaromero B yCAOBHAX BO3AEHCTBHSI AOKAABHOI BH-
Opanuu ¥ He MMeIOLIEro B AHAMHe3€ AQHHBIX O IlepeHe-
CEHHOM MHCYAbTE

Tabauna S
3Havyenns mapamerpos X1-X2, z(X) n p(X) y 60abHOrO,
paboTaromero B yCAOBHSAX BO3AEHCTBHS AOKAABHOI BH-
6panuu U He NMEIOIEro B AaHAMHE3€ AAHHBIX O IEepeHe-
CEHHOM MHCYAbTE

ITapamerpn1 3HavyeHne
AptepuasbHas runeprensus 3 crenenu — X1 0
OTCyTCTBI/Ie peryadpHoro HPI/IéMa TUIIOTECH- 0
3UBHBIX ITpenapaToB — X2
2(X) 0
p(X) 0,5
pa 3 (ma6a. 4). TloaydeHHDI Pe3yABTAT COBIIAAAET C pe-
AABHOH CHTyallueil — OTCYTCTBHEM HHCYAbTA Y AQHHOTIO
00ABHOTO.

IIpumep 4. Boavroit P., 56 aer. PaboTaer mandopumu-
KOM (KAacc ycaoBmil Tpyaa — 3.1) B Teuenne 28 aet. Boia oc-
MOTpeH HEBPOAOTOM, Y GOABHOIO OTCYTCTBOBAAH AQHHbIE
0 mepeHecéHHOM HHCcyAbTe. Ha MoMmeHT ocMoTpa AA —
120/80 mm pr. cr. [ToBsumenne AA A0 145/80 MM pr. cT. B
TedeHHe 2 AeT. BOABHOI IPOBOAUT ITOCTOSHHBIA KOHTPOAD
AA ¥ mpuHMMaeT pPeryAsSpHO TMIIOTeH3MBHbIE IIperapaThl.
bria ocMOTpeH KapAMOAOTrOM, BHICTaBAGH AMArHO3 «Iumep-
ToHMYecKast 6oaesnp 1 cr., AT 1 cr., puck 2» (maéa. 5).

3HaueHMe p(X ) menbme 0,8, YTO CBUACTEABCTBYET O He-
BBICOKOM PHCKe Pa3BUTHS MHCYABTa Y HOABHOTO U3 IIPUMepa
4 (ma6a. ). PesyAbTaT COBMAAQET C PeaAbHOI CUTYarHeit —
OTCYTCTBHEM HHCYABTA Y GOABHOTO.

Orpannyenns uccaepoBaHus. Kpurepun nckarodenus
AQHHOTO MCCAGAOBAHMS: XKEHCKUH MoA, Bo3pacT MeHee 30 u
60Aee 65 AeT, AMArHO3 <IIpeXOAsiiliee HapyIIeHHe MO3TOBO-
ro KpOBOOOpaIeHUsI>», CTaXX paboThl MeHee S AeT, HaAudHe
OCTPBIX HHPEKIJMOHHBIX 3a00A€BaHHUIL.

BriBoabI:

1. Ars auy, pabomarnowux 6 ycrosusx 6o3deiicmeus
AOKAABHOTL  8UOPAYUY, YCMAHOBAEHBI NPOZHOCMUYECKY
3HAUUMbIE PAKMOPbL PUCKA PAZBUMUS UHCYALIMA: HAAUYUE )
GoabHozo duaznosa «Al' 3 cmenenu> (P-koapduyuenm=2,7,
p=0,001), omcymcmeue npuéma sunomeH3UBHbIX NPENapamos

ITapameTpbI 3Hauenne ¢ —K(Z)Sgﬁlgﬁ}uuu(aHm:l, 3’,p =0,01).

. IIpednoxennviii cnocol npozro3uposanus pazeumus
ApTeprasbHas runeprensus 3 crenenn — X1 0 UHCYALING Y MYHCHUH, PABOMAWux 6 YCAOBUIX 6030eiicneus
OTCYTCTBHE PeryASpHOTO MPHEMA THIOTeH- 0 npou3soodCmeennoli AOKAAbHON 8ubpayuu, nossorsem
SUBHBIX IIperapartos — X2 oyeHumo UHOUBUOYAAbHITL PUCK PA3BUMUS UHCYAMA U
2(X) 0 Moxcem Gbimb UCNOAL308aH NPU NEPBUHHLIX MEOUYUHCKUX
ocmompax 0As GoPMUPOBAHUS 2pYNN PUCKA U NAGHUPOBAHUS

p(X) 0,5 NpoPUAGKMUHECKUX MEPONPUIMULL
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Introduction. The problem of studying the development of stroke in men of working age working in conditions of high
occupational risk remains relevant.
The study aims to develop a method for predicting the development of stroke in men working under the influence of local
vibration.
Materials and methods. The survey included 136 men aged 30 to 65 years who have worked for 5 or more years in professions:
mechanical assembly fitter, installer, grinder, miller, riveter, sharpener, moulder (class of working conditions — 3.1). We
divided the study participants into two groups: the first group — 72 men with stroke, the second group — 64 men who had
no history of stroke. The subjects of both groups were comparable in professional composition, age and work experience.
Using the method of sequential inclusion of the studied stroke risk factors (Forward Stepwise), the researchers have identified
those risk factors that have made a significant contribution to the possible development of stroke.
Results. Based on multifactorial analysis, the authors have derived a logistic regression formula that determines the probability
of stroke in patients working under the influence of local vibration. The formula included significant factors that significantly
contribute to the development of stroke: the patient's diagnosis of "arterial hypertension of the third degre" (f-coefficient=2.7,
p=0.001), the absence of taking antihypertensive drugs (f-coefficient=1.3, p=0.01). To determine the probability of stroke, we
determine the value of these two parameters and substitute them into the formula for calculating the value of p(X). A value
of p(X) exceeding 0.8 indicates a high risk of stroke in men working under the influence of local vibration. The sensitivity of
the proposed method was 72.2%, the specificity was 75.0%.
Limitations. The authors excluded from this study: female sex, age less than 30 and more than 65 years, diagnosis of "transient
cerebrovascular accident”, work experience of less than S years, the presence of acute infectious diseases.
Conclusion. The authors have revealed the prognostic value of a combination of individual risk factors for stroke in people working
under the influence of local vibration (the presence of a diagnosis of "arterial hypertension of the third degree” in the patient, the
absence of taking antihypertensive drugs). The multifactorial model is informative for the individual prediction of stroke in men when
exposed to industrial local vibration.
Ethics. The researchers conducted the study in compliance with the "Ethical Principles of Conducting Scientific medical
research with human participation” and "Rules of Clinical Practice in the Russian Federation", approved by Order of the
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Introduction. The problem of stroke, despite the
successes achieved in solving it, remains relevant both in the
Russian Federation and in the world as a whole, because it is
one of the leading causes of mortality and disability [1, 2]. It
is known about a significant reduction in stroke mortality in
a number of developed countries, which is a consequence of
preventive measures aimed at correcting risk factors (3,4].

In conditions of shortage of labor resources, strengthening
and preserving the health of the economically active
population of Russia is of particular importance, and among
the priorities of health care development is the task of
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reducing the level of labor losses [S]. In the structure of
chronic occupational diseases in the Russian Federation,
occupational pathology from the effects of physical factors
(industrial vibration and noise) is in the first place [6].
Destabilization of cell membranes is the primary
mechanism of the damaging effect of vibration. Industrial
vibration causes significant changes in the endothelium of
the vessel walls, changes in the remodulating of erythrocytes,
disorders in the fibrinolysis and hemostasis system [7-9].
Workers of vibration-hazardous professions develop
systemic angiotrophoneurosis due to angiopathy, which
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contributes to the formation of many visceral lesions. It
was noted that in 34.6% of workers of vibration-hazardous
professions, the leading place in the structure of diseases
belongs to lesions of the cardiovascular system in the form
of arterial hypertension, coronary heart disease, systemic
atherosclerosis, especially with an increase in contact
experience [10-12].

Analysis of the literature data shows that there are few
works by domestic and foreign authors on the study of
cerebral circulation under the influence of vibration.

Some authors note that when local vibration and its
accompanying adverse factors affect the body, the same
changes occur in the cerebral circulation system as in the
vascular network of the upper extremities, which apparently
indicates the reflex nature of these cerebral disorders and the
"general” effect of "local" vibration on the body [13].

When examining the pickers-riveters working in contact
with local vibration, we have revealed certain dynamics of
the growth of changes in electroencephalography (EEG).
As the experience of working with vibration increases, the
type of EEG changes from organized to disorganized and
desynchronous, signs of dysfunction of the upper-stem
structures were recorded [14].

In this regard, the prediction of the development of
cardiovascular diseases, including stroke, in people of working
age, taking into account the influence of harmful production
factors, is of particular importance.

The literature describes patent-protected methods for
predicting the development of pathology of the cardiovascular
and nervous systems (the database of patent documents of
the Federal State Budgetary Institution "Federal Institute of
Industrial Property" and the PATENTSCOPE database of
the World Intellectual Property Organization) for persons
working under the influence of industrial vibration:

- a method for prenosological diagnosis of health
disorders from exposure to local vibration (RF patent
No. 2549435 C1) [15];

- a method for diagnosing cognitive impairment in
vibration disease associated with exposure to local
vibration (RF Patent No. 2712073 C1) [16].

At the same time, there are very few studies that determine
ways to predict stroke in workers with high occupational
risk, including those working under the influence of local
vibration.

The study aims to develop a method for predicting the
development of stroke in men working under the influence
of local vibration.

Materials and methods. To calculate the prediction of
the probability of stroke in people with exposure to local
vibration, the authors examined two groups of men aged
30 to 65 years, who were representatives of the following
professions: mechanical assembly fitter, installer, grinder,
miller, riveter, sharpener, moulder (class of working
conditions — 3.1). Work experience was S years or more.

The first group of examined patients consisted of 72 men
with stroke who worked in contact with local vibration. The
average age of patients in this group was (55.840.8) years. The
average work experience at the time of stroke development
is (31.6+0.8) years. The researchers diagnosed a stroke in
accordance with the International Classification of Diseases
X revision. The authors carried out verification of the
stroke diagnosis on the basis of data from a comprehensive
clinical, functional and instrumental examination (computed
tomography of the brain).
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The second group consisted of 64 men who worked in
contact with local vibration but had no history of stroke. The
average age of patients in the second group was (56.3+0.6)
years. The average work experience is (29.7+1.4) years. We
compared two study groups by age and experience.

The researchers studied risk factors for stroke in the first
and second groups: age, work experience; presence of arterial
hypertension (AH), degree of AH; control of the patient's
blood pressure; taking antihypertensive drugs; a history of
coronary heart disease (CHD), atrial fibrillation (AF), total
cholesterol, the presence of dyslipidemia factor (DLP),
diabetes mellitus (DM), factors of smoking and alcohol
abuse.

The group of patients with hypertension, according
to the recommendations of WHO and ESH/ESC 2018,
included patients who had systolic blood pressure of 140
mm Hg or more, diastolic blood pressure of 90 mm Hg or
more, as well as patients with a history of hypertension who
took antihypertensive drugs at the time of stroke [17]. In
accordance with the criteria of WHO and ESH/ESC 2018,
when determining the degree of hypertension, we guided
by the values of systolic blood pressure (SDP) and diastolic
blood pressure (DBP): first degree 140-159/90-99 mm Hg,
second degree — 160-179/100-109 mm Hg, third degree
— >180/100 mm Hg.

The researchers performed an electrocardiography
according to the generally accepted method on a twelve-
channel electrocardiograph. The authors confirmed a
presence of a history of myocardial infarction by appropriate
medical documents (outpatient cards, discharge epicrisis).

Scientists conducted a study of glucose by photometric
method at the endpoint using a specialized biochemical
photometer of the Microlab 540 type (Russia). Authors
carried out the study of the level of lipid profile indicators by
the enzymatic colometric direct method on the biochemical
analyzer "AU 480" of the company "Bechman Coulter"
(UsA).

Those who smoked at least one cigarette a day, as well as
those who quit smoking less than 1 year ago, were recognized
as smokers [18, 19].

The authors established an alcohol abuse in the case of its
systematic intake (at least once every 7 days) in the amount
([)f ajc least 200 grams translated into ethyl alcohol per week

20].

The researchers carried out a statistical processing of the
obtained data according to generally accepted methods using
the application programs Stastistica version 6.0 and SPSS
Stastistic version 13.0. The development of a mathematical
model for predicting the development of stroke in men, whose
profession is associated with the impact of local vibration,
consisted of a number of stages. To determine the reliability
of differences in features (factors), an analysis of conjugacy
tables we used (Pearson's criterion ¥?, as well as a two-sided
Fisher exact test if the expected value in at least one cell of
the conjugacy table was less than S). To build a prognostic
model of stroke risk and identify significant indicators that
make a significant contribution to the development of stroke,
the authors used the method of binary logistic regression
according to the Wald algorithm, both for individual variables
and for groups of variables with their step-by-step inclusion
in the system (Forward Stepwise). In accordance with the
principles of evidence-based medicine, we calculated the
B-coeflicient, the relative risk and its confidence interval
(95.0%). The researchers conducted the selection of a
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Table 1
Indicators used in the prognostic regression model of stroke risk in men exposed to local vibration
Risk factors B-coefficient x> Wald P Relative risk 95%-Conﬁdence
interval
Ar'terial hypertension of the 27 29,6 0,001 14,9 5,6-39,6
third degree
Absence of taking
antihypertensive drugs 13 6,6 0,01 3,6 1,3-9,6

combination of stroke risk factors taking into account a larger
number of predicted outcomes. We used the ROC analysis to
calculate threshold values of sensitivity and specificity.

Results and discussion. The authors found factors that
make a significant contribution to the possible development
of stroke in men working under the influence of local
vibration (Table 1): the presence of a patient with a diagnosis
of "arterial hypertension of the third degree" (B-coefhcient
=2.7,p=0.001), the absence of taking antihypertensive drugs
(B-coefficient =1.3, p=0.01).

In the obtained regression model, there were no generally
accepted risk factors for stroke, such as smoking factor,
alcohol abuse factor, coronary heart disease, atrial fibrillation,
diabetes mellitus, which is explained by the lack of differences
between both groups on these factors, these factors had a
strong correlation with the factors included in the final model
(adding these factors to the model did not improve forecast
accuracy).

Based on the analysis, scientists determined the following
logistic regression formula, which determines the probability
of stroke in this production group:

1
P(X)= 1+e2® "’

where z(X) = 2.7 x X1 + 1.3 x X2; X1 — the presence or
absence of a diagnosis of "Arterial hypertension of the third
degree” (in the presence of factor X1 takes the value "1", in
the absence — "0"); X2 — the absence of regular intake of
antihypertensive drugs (in the presence of factor X1 takes the
value "1", in the absence — "0").

The scientists implemented the proposed prediction
model as follows: the researchers determine the value of these
two parameters in an employee who is in contact with a local
vibration, then the researchers substitute these values into the
appropriate formula. Scientists implement the calculation of
the value of p(X) in an Excel spreadsheet processor.

A p(X) value exceeding 0.8 indicates a high risk of stroke
in men working under the influence of local vibration.
This value of p(X) gives the optimal ratio (the highest) of
sensitivity and specificity.

The sensitivity of the proposed method was 72.2%, the
specificity was 75.0%.

Below are examples of predicting the development of
stroke using the proposed mathematical model.

Example 1. Patient S., S5 years old, worked as a mechanic
of mechanical assembly works under conditions of exposure
mainly to local vibration (class of working conditions —
3.1) for 22 years, was in neurological department with a
diagnosis of «hemorrhagic stroke». In the anamnesis: an
increase in blood pressure for five years to 180/110 mm
Hg. Blood pressure at the time of stroke development was
140/80 mm Hg. Blood pressure was monitored, but the
patient did not take antihypertensive drugs regularly. After
examination by a cardiologist, the diagnosis is "hypertension
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of the third degree", "Arterial hypertension of the third
degree", "risk four" (Table 2).

The obtained value of p(X) exceeds 0.8, which indicates a
high risk of stroke in the patient from the example (Table 2).
The conclusion made on the basis of calculations coincides
with the real situation — the development of stroke in the
patient.

Table 2
The values of parameters X1-X2, z(X) and p(X) in a stroke
patient working under the influence of local vibration

Parameters Value
Arterial hypertension of the third degree 1
—X1
Absence of regular intake of antihypertensive 1
drugs — X2
z(X) 4
p(X) 0.98201

Example 2. Patient K., 59 years old, worked as a milling
cutter under conditions of exposure mainly to local vibration
(class of working conditions — 3.1) for 33 years, was in
the neurological department with a diagnosis of "ischemic
stroke". Anamnesis: increase in blood pressure for 5 years to
250/120 mm Hg. Blood pressure at the time of stroke was
180/110 mm Hg. The patient took antihypertensive drugs
regularly. After examination by a cardiologist, the diagnosis
is "hypertension of the third degree", "Arterial hypertension
of the third degree", "risk four" %Table 3).

The obtained value of p(X) exceeds 0.8, which indicates a
high risk of stroke in the patient from the example (Table 3).

Table 3
The values of parameters X1-X2, z(X) and p(X) in a stroke
patient working under the influence of local vibration

Parameters Value
Arterial hypertension of the third degree 1
— X1
Absence of regular intake of antihypertensive 0
drugs — X2
2(X) 2.7
p(X) 0.93703

Example 3. Patient K., 51 years old, works as a sharpener
(class of working conditions — 3.1) for 30 years, was
on treatment in the Clinic of the Novosibirsk Scientific
Research Institute of Hygiene. There was a neurologist's
examination, the patient had no history of a stroke. At
the time of the examination, blood pressure was 170/100
mm Hg. The increase in blood pressure to 160/100 mm Hg.
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for 8 years. The patient constantly monitors blood pressure
and regularly takes antihypertensive drugs. After examination
by a cardiologist, the diagnosis is "hypertension of the third
degree", "Arterial hypertension of the second degree", "risk
two" (Table 4).

The value of p(X) is less than 0.8, which indicates a
low risk of stroke in the patient from Example 3 (Table 4).
The result obtained coincides with the real situation — the
absence of a stroke in this patient.

Table 4
The values of parameters X1-X2, z(X) and p(X) in a
patient, working under the influence of local vibration
and not having history of stroke

Parameters Value
Arterial hypertension of the third degree 0
— X1
Absence of regular intake of antihypertensive 0
drugs — X2
z(X) 0
p(X) 0.5

Example 4. Patient R., 56 years old, works as a grinder
(working conditions class — 3.1) for 28 years. There was
examination by a neurologist: the patient had no data on
a stroke. At the time of the examination, blood pressure
is 120/80 mm Hg. The increase in blood pressure to
145/80 mm Hg. for 2 years. The patient constantly monitors
blood pressure and regularly takes antihypertensive drugs.
After examination by cardiologist examined, the diagnosis is
"Hypertension of the first degree”, "Arterial hypertension of
the first degree", "risk two" (Table §).
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Table 4
The values of parameters X1-X2, z(X) and p(X) in a
patient, working under the influence of local vibration
and not having history of stroke

Parameters Value
Arterial hypertension of the third degree 0
—X1
Absence of regular intake of antihypertensive 0
drugs — X2
2(X) 0
p(X) 0.5

The value of p(X) is less than 0.8, which indicates a low
risk of stroke in the patient from Example 4 (Table 5). The
result coincides with the real situation — the absence of a
stroke in the patient.

Limitations. Exclusion criteria for this study: female, age
less than 30 and more than 65 years, diagnosis of "transient
cerebrovascular accident”, work experience of less than S
years, the presence of acute infectious diseases.

Conclusions:

1. For people working under the influence of local vibration
the researchers have established prognostically significant risk fac-
tors for stroke development: the patient has a diagnosis of "Arteri-
al hypertension of the third degree” (B-coefficient=2.7, p=0.001),
the abssnce of taking antihypertensive drugs (B-coefficient=1.3,
p=0.01).

2. The proposed method for predicting the development of
stroke in men working under the influence of local industrial vi-
bration allows to assess the individual risk of stroke and it can
use during primary medical examinations to form risk groups
and plan preventive measures.
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