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AHHOTAIIUA

Ilesbio HMcceOBaHUS SBUJIACH Pa3paboTKa crocoba IPOTHO3UPOBAHUS PA3BUTHS MHCYJIBTA Y MYKUMH, paboTa-
IOIUX B YCJIOBUSIX BO3/IeHicTBUS 00Iel Bubpanuu. B o6cienoBanvie Ob11d BKIIOYEHBI 134 MYKYUHBI B BO3PACTe OT 30
10 65 JieT, paboTaBiiue 5 u 6oJiee JieT Mo mpodeccusaM: BOAUTENDb IPy30Boi Mamunbl (BenA3-75, ypoBeHb 001el BU-
opanuu — 80—-116 1bB), BoguTesnpb aBTobyca (ypoBeHb 00111el BUOpauu — 75—101 1B). YUaCTHUKH UCCIIEIOBAHUS OBLITH
pasziesieHbl Ha JiBe TPYIIIBL: IepBasi — 70 MYKUHH, IEPEHECIINX HHCYIBT; BTOpas — 64 MYKUYHUHBI C IUATHO30M «XPO-
HUYecKas epebpasbHast HIIEMUS».

C moMoIIbI0 METO/IA TIOCJIeI0BATEILHOTO BKIIOUeHUs nnepeMeHHbIX (Forward Stepwise) Ob11u ycTaHOBJIEHBI (haK-
TOPBI PUCKA Pa3BUTHUS UHCYJIbTA B UCCJIEAYEMOU rpyrmie (Bo3pact, cTak paboThl, YypOBEHb OOIIETO XOJIECTEPHUHA, TIPU-
€M FUIOTEH3UBHBIX IIPENapaToB, HAJIMYUe B aHaMHe3e (akTopa KypeHHs1) U pe/ioskeHa hopMyJia JOTUCTUUECKOH pe-
I'PECCUH, IIO3BOJIAIONIAS OIIPEIEIIATh BEPOATHOCTh PA3BUTH A HHCYJIbTA. 3HAUYEHNE, DPABHOE UJIH IIPEBBIIIAoNIee 0.6, I0-
JIyyaeMoe IpU pacyeTe 1o 3TOH ¢GopMyJie, CBUETETbCTBYET O BBICOKOM PUCKE PAa3BUTHA UHCYJIbTA. UyBCTBUTETHLHOCTD
IIpeJIaraeMoro MeTozia coctaBuia 81.4 %, cnenuuuHocTbh — 76.6 %. [IpeasioskeHHBIH METO/T IPOrHO3UPOBAHUS pa3-
BUTHS UHCYJIBTA Y MYKYHH, PaOOTAIOIINX B YCJIOBUAX BO3JEHCTBUSA 001el BUGPAI[UH, MOXKET OBITh UCIOJIb30BAH IIPH
[IPOBEAEHUH MPOPUIAKTHUECKUX U IEPUOJIUIECKUX METUIINHCKUX OCMOTPOB.

Karoueewvle caoea: MHCYIIBT, My>KUNHBI, 00I1asi BUOPAIsA, PUCK PA3BUTHUS HHCYJIbTA.

ABSTRACT

The aim of the study was to develop a method for predicting the development of stroke in men working under
conditions of exposure to general vibration. The survey included 134 men aged 30 to 65 years, who worked 5 or more
years by occupation: truck driver (BelAZ-75, general vibration level — 80—116 dB), bus driver (general vibration level —
75—101 dB). The study participants were divided into two groups: the first — 70 men who had a stroke; the second —
64 men with a diagnosis of chronic cerebral ischemia.
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Using the method of successive inclusion of variables (Forward Stepwise), the risk factors for stroke in the study group
(age, work experience, total cholesterol, taking antihypertensive drugs, the presence of a history of smoking factor) were
established and a logistic regression formula was proposed that allows to determine the probability of stroke development.
A value equal to or greater than 0.6 obtained by calculation using this formula indicates a high risk of stroke development.
The sensitivity of the proposed method was 81.4%, specificity — 76.6%. The proposed method for predicting the develop-
ment of stroke in men working under conditions of exposure to general vibration can be used during preventive and peri-

odic medical examinations.

Keywords: stroke, men, general vibration, risk of stroke.

BBEJAEHWUE

B Hacrosiiee BpeMs B Hallledl cTpaHe, Kak U B
OOJIBIIMHCTBE CTPaH MUpa, HpobyieMa HHCYIIbTa
IIPOZIOJI?KAET OCTABATHCS OZHOU M3 CAMBIX BaXKHBIX
B MEJIUIIHE, TaK KaK WHCYJIBT SBJISIETCS OTHOH U3
BeJIyIIUX IIPUYNH CMEPTHOCTH U WHBAJINAU3ALINY,
YTO TOBOPUT O OOJIBINON COIMAIBHON 3HAYUMOCTHU
5TOro 3abosieBaHuA [1, 2].

[TosioBHA BCEX MHCYIBTOB IIPUXOIUTCS HA TPY-
JIOCIIOCOGHBIM BO3pPACT, U JIUIIb OKOJIO 20—25 %
BBDKUBIIUX OOJBHBIX MOTYT BE€PHYTBHCS K IIPEXK-
Hel paborte [3, 4]. IIpobieMa CHUKEHUS CepAedHO-
COCYAUCTOHN 3a00J1€BAEMOCTH TPYAOCIIOCOOHOTO Ha-
cesieHus B PO, Ha 7107110 KOTOPOTO IPUXOAUTCA OKO-
J10 60 % TONyNIANUY, ABJIAETCS OAHOU M3 BakKHeH-
IIUX FOCY/IApCTBEHHBIX 33/1a4, U aKTYaJIbBHOCTH pac-
cMaTpuBaeMoii TpobJieMbl 00yCJIOBIEHA TAKKE YBe-
JIMYEHUEM CpeJIHEero Bo3pacTa PabOTHUKOB 3a CUET
001Iero cTapeHus1 HaceJIEHU s U BO3pacTa BbIX0/1a Ha
nexcuio [5].

ITo pesysbraTam HWCCIENOBAHUMN, TPOBOAUMBIX
3a py0eXoM, M3BECTHO O CYIIECTBEHHOM CHIUIKE-
HHUU CMEPTHOCTH OT CEPJIEIHO-COCYAUCTBIX 3a601e-
BaHUH B psiJie PAa3BUTHIX CTPaH, UTO SIBJISAETCS CJIe]I-
CTBUEM TPODPUIAKTUYECKUX MEPOIPUATUN, Ha-
IIpaBJIEHHBIX HA KOPPEKIIHIO HhaKkTOpoB pucka [6—8].
K Haubosiee pacupocTpaHEHHBIM HeOJIATONPUSAT-
HBIM (PAKTOPAM B IPOMBIIIJIEHHOCTH OTHOCSTCS BU-
Oparus u mryMm. Bubpupyomumu NIpuHATO CUUTATh
HCTOYHHKY (00BEKTHI), HPU pabOTE C KOTOPHIMH BO3-
HUKAIOT BUOpAIlNU, COCTABJISIONINE HEe MeHee 4eM
20 % OT IpeJiesIbHO IONYCTUMOIO YPOBHS, UTO CO-
oTtBeTcTBYyeT 108 1B BuUbpockopocTu niu 112 1b BU-
6poyckopenus [9]. OTpuriaTesibHOE BIUAHUE 00IIEH
BUOpaIlNH HA YeJIOBEKa YCyTyOIIsAeTCs IPU COYeTaH-
HOM BOBJIEICTBHUU €€ C APYTUMU BPEIHBIMU IIPOU3-
BO/ICTBEHHBIMU (PAaKTOpaMU: CTATUYECKUMU U JU-
HAaMUYEeCKUMH Harpy3KaMWU, BBIHYXKIEHHOU pabo-
Yyel 1030, He6JIaTOIPUATHBIM MUKPOKJIUMATOM.

M3BecTHO, UTO JIelicTBUE O0IIel BUOpaInu Be-
JIET K Pa3BUTHIO AUCHYHKITUY SHAOTEJIHS U TaTOJI0-
AU MUKPOIIUPKYJIATOPHOTO PycJIa, U3MEHEHUIO ITa-
paMeTpoB reMocTa3a, yCKOPEHHUIO IIPOIIECCOB aTePO-
reHesa u TpoMb60006paszoBaHu4 [10, 11]. Y jiu BUGpo-
omacHbIX mpodeccrii HauOOJIBIITUH yAEeTbHBIH Bec
3aHUMaeT MaTOJIOTUS CepPAEeYHO-COCYIUCTOH crcTe-

INTRODUCTION

Currently, in our country, as in most countries
of the world, the problem of stroke continues to be
one of the most important in medicine, since stroke
is one of the leading causes of death and disability,
which indicates the great social significance of this
disease [1, 2].

Half of all strokes occur at working age and
only about 20—25% of surviving patients can return
to their previous work [3, 4]. The problem of reduc-
ing the cardiovascular morbidity of the working-
age population in the Russian Federation, which
accounts for about 60% of the population, is one of
the most important state tasks, and the urgency of
the problem is also due to the increase in the aver-
age age of workers due to the general aging of the
population and age retirement [5].

According to the results of studies conducted
abroad, it is known that there is a significant de-
crease in mortality from cardiovascular diseases in
a number of developed countries, which is a conse-
quence of preventive measures aimed at correcting
risk factors [6—8]. The most common adverse fac-
tors in industry include vibration and noise. Vibrat-
ing sources are considered to be sources (objects),
when working with them, vibrations occur that
make up at least 20% of the maximum permissible
level, which corresponds to 108 dB of vibration ve-
locity or 112 dB of vibration acceleration [9]. The
negative effect of general vibration on a person is
aggravated by its combined effect with other harm-
ful production factors: static and dynamic loads,
forced working posture, unfavorable microclimate.

It is known that the effect of general vibra-
tion leads to the development of endothelial dys-
function and pathology of the microvasculature,
a change in the parameters of hemostasis, and ac-
celeration of the processes of atherogenesis and
thrombosis [10, 11]. In persons of vibro-hazardous
professions, the largest share is occupied by the
pathology of the cardiovascular system: arterial
hypertension (AH), coronary heart disease, meta-
bolic syndrome. In the study of the phenotypic
features of hypertension on patient models under
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MbI: apTepuayibHass runepreHsus (Al), umemmude-
ckast 60JIe3Hb cep/ia, MeTaboINUYeCKUN CUHAPOM.
B xo/1e viccienoBaHuY (PEHOTUIINUECKUX OCOOEHHO-
creil AT Ha MO/Ie/ TV TAIIMEHTOB B YCJIOBUAX IIPEUMY-
IIECTBEHHOTO BO3/EHCTBUs MPOU3BO/ICTBEHHON BHU-
Oparuu ycraHoByieHO, uTo ¢deHOTUN Al ¥y JaHHBIX
JIWI XapaKTepusyeTcsi OOJIbIIIEH YacTOTOU COIyT-
CTBYIOIINX KJIMHUYECKUX COCTOSHUMI: TPAH3UTOP-
HBIX UIIIEMUYECKHX aTaK, UIIIEMIIECKOTO NHCYIIbTA,
aTEPOCKJIEPOTUYUECKOTO TIOPAKEHU JUCTATBHBIX U
MIPOKCUMAJIbHBIX COCY/IOB [12].

B oTOll cBA3M 0COOYI0 3HAYUMOCTH IIPHOO-
peraeT IPOTHO3UPOBAHUE PABBUTHUS CEPAEIHO-
COCYIUCTBIX 3a00JI€BaHUM, B TOM YHCJIE U UHCYIIb-
Ta, y JIUI] TPYZOCIOCOOHOTO BO3pACTa C yYETOM BJIU-
AHUA TPOGECCUOHATBHO-IIPON3BO/ICTBEHHBIX (aK-
TOpPOB. BBISBIJIEHBI KJIETOUHO-3HIOTEINATBHBIE TIO-
KazaTeau (COCYIUCTBIN DHAOTENNATBHBIN (paKkTOp
pocra B, Tpanchopmupyomuii ¢akrop pocra f3,
(pubpoHeKkTHH, TPOMOOMOAYINH, TPOMOOCIIOH/IVH,
anbda-2-Makpom1o0yuH, GubpUHONIENTH A), KO-
TOpBIE IMOBHIMIAIOTCA B CHIBOPOTKE KPOBHU OOJIBHBIX
BHOpAITMOHHON 0O0JIEBHBIO C apTepUaIbHON THIIEP-
TeHsuei [13].

B nureparype ommcaHbl 3alUIeHHBIE TaTEH-
TaMU CIIOCOOBI TPOrHO3UPOBAHUS PA3BUTHS U TeUe-
HUA UHCY/IbTa (0a3a maTeHTHHIX JOKyMeHTOB OI'BY
«®DenepaIbHBIA MHCTUTYT IPOMBIIIJIEHHONH €00-
CTBEHHOCTHU»): CIOCOO MPOTHO3UPOBAHUsSA OTHOCHU-
TEJIPHOTO PHCKA Pa3BUTUSA WHPAPKTAa MHOKapAa
WJIN WHCYJIBTA Y JIUIL C apTEPUAIbHON TUIIePTEH3U-
e (mareHt 17881) [14]; crtoco6 MPOTHO3UPOBAHHUS
pHCKa Pa3BUTHUS OCTPOTO HIIEMUUYECKOTO HUHCYIIb-
Ta y HAI[MEHTOB HE CTapIIIe 50 JIET C BIEPBbIE BHIAB-
JICHHOU apTepHaJIbHOH TunepteHsuei (mateHT PO
N2 2648532) [15]; criocob BHISIBJIEHUST pAHHUX TPHU-
3HAKOB MOPAaKEHU HEPBHOHN CHUCTEMBI IIPU BO37EH-
CTBUU JIOKAJIPHOU M 00mel BuOpanuu (mateHT PO
N2 2626718) [16]. B To ke Bpems KpaliHe MaJiO HC-
CJIE/IOBAaHUI, KOTOPBIE OIPEJENSIOT CIIOCOOBI PO-
THO3UPOBAHUS WHCYJIBTA ¥ PAOOTHUKOB C BBICOKUM
npodeccrOHaIBHBIM PUCKOM, B TOM YHCJIE Y JIHII,
paboTamIuX B YCJIOBUSX BO3JEHUCTBUS OOIEH BU-
Oparnuu.

IIEJIb UCCJEJOBAHUA

PaspaboTka crioco6a mIpOrHO3UPOBaHUS Pa3BHU-
THSA WHCYJIBTA Y MY>KYUH, PAOOTAIOIIUX B YCIOBUAX
BOB3JIeHcTBYA OOIIel BUGpaIiuu.

MATEPUAJIbI 1 METO/1bI

B ucciemoBanue BKJIIOYEHBI 134 MY»KUHHBI B
BOo3pacTe OT 30 70 65 JieT, paboTaBinue 5 u Oojee
JIeT 110 MPodeCcCUusiM: BOAUTEh TPY30BOH MaIIWHBI
(benA3-75, ypoBeHb 00mel Bubpamuu 80-116 1b),

the predominant effect of industrial vibration, it
was found that the phenotype of AH in these indi-
viduals is characterized by a greater frequency of
associated clinical conditions: transient ischemic
attacks, ischemic stroke, atherosclerotic lesions of
the distal and proximal vessels [12].

In this regard, predicting the development of
cardiovascular diseases, including stroke, in people
of working age, taking into account the influence of
occupational factors, is of particular importance.
Cell-endothelial parameters (vascular endothelial
growth factor B, transforming growth factor Pi,
fibronectin, thrombomodulin, thrombospondin,
alpha-2-macroglobulin, fibrinopeptide A) were re-
vealed, which tend to increase in the blood serum
of patients with vibrational disease with arterial
hypertension [13].

The literature describes patent-protected
methods for predicting the development and course
of stroke (patent database of the Federal Institute
of Industrial Property): a method for predicting
the relative risk of developing myocardial infarc-
tion or stroke in people with arterial hypertension
(patent 17881) [14]; a method for predicting the risk
of developing acute ischemic stroke in patients not
older than 50 years with newly diagnosed arte-
rial hypertension (the Russian Federation patent
No. 2648532) [15]; a method for detecting early
signs of damage to the nervous system when ex-
posed to local and general vibration (RF patent
No. 2626718) [16]. At the same time, there are very
few studies that determine methods for predicting
a stroke in workers with high professional risk, in-
cluding people working under conditions of expo-
sure to general vibration.

AIM OF THE RESEARCH

Elaboration of a method for predicting the de-
velopment of stroke in men working under condi-
tions of exposure to general vibration.

MATERIALS AND METHODS

The study included 134 men aged 30 to 65 years
who worked 5 or more years by occupation: truck
driver (BelAZ-75, total vibration level — 80-116 dB),
bus driver (general vibration level — 75-101 dB).
All examined were divided into two groups. The first
group consisted of 70 men hospitalized to the Neu-
rological Department of Novosibirsk City Clinical
Hospital No. 1 with a diagnosis of stroke. The diag-
nosis was made in accordance with the International
Classification of Diseases X revision. Verification of
the diagnosis of a stroke was carried out on the ba-
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BomuTENb aBTOOyca (ypoBeHb oOIIel BuOpanuu
75—-101 1B). Bce obGciieoBaHHbIe ObLIN paszeie-
HBl Ha JiBe TPynnbl. I[lepByI0 TpyIIy COCTaBUJIH
70 MY?KYUH, TOCIIUTAIU3UPOBAHHBIX B HEBPOJIOTH-
yeckoe otaesienue 'bY3 HCO «I'Kb N 1» r. HoBo-
cubupcka (KB N¢ 1) ¢ guarHosom «HHCYIbT». [Tu-
arHo3 OBLJI IIOCTABJIEH B COOTBETCTBUU C MEXK/TyHa-
pomHoi knaccudukaipei 6ose3Helt X mepecMoTpa.
Bepudukarnus awmarHosa HHCYJIbTa ITPOBOAUIIACH
Ha OCHOBAHUU JIAHHBIX KOMILJIEKCHOTO KJIMHHUKO-
(byHKIIMOHAJIBHOTO ¥ WHCTPYMEHTAaJIBHOTO 00ciIe-
JIOBaHUS (MyJIBTHCIIUPAJIbHAS KOMIIBIOTEDHAS TO-
morpadus WIM MarHUTHO-PE30HAHCHAs TOMOIpDa-
(us rososHoro mosra). CpeziHU BO3pacT OOIBHBIX
epBOH rpynmbl — 53.5 . (m = +£0.8, 0 = +6.5). Cpez-
HUH cTa)k pabOThl B YCIOBUAX BO3ZEUCTBHUSA 0OOIIEH
BUOpanMy Ha MOMEHT Pa3BUTHS MHCYJIbTA — 27.5 T.
(m=+0.8,0 = +6.7).

Bropyio rpymmy o06ce0BAaHHBIX COCTaBH-
s 64 My>XUYUHBI C IUAaTHO30M «XpOHHUYECKas Iie-
pebpasibHass umeMusi», paboTaBIINe B YCJIOBUIX
BO3JIEUCTBUS OOIIEeH BHOpAIMA U IIPOXOIUBIIHE
podUIAKTHIECKOE JIeYEHHE B KJIMHUKE Mpod-
3abosieannii ®BYH «HoBocubupckuii HaydHO-
HCCJIe/IOBATEIbCKUM WHCTUTYT TUTHEHbI» Pocmo-
TpebHanzopa (HUU ruruens). CpeaHuii BO3-
pact 60JIBHBIX BTOPOH I'PYIIBI — 55.4 T. (M = £0.6,
0 = £5.1). CpegHui cTax paboThl — 29.5T. (M = £0.6,
0 = £4.8). Takum 06pasom, MccelyeMble TPYIIIIbI
OBLIM COTIOCTABUMBI 10 BO3PACTY U CTAXKY.

Y GOJIbHBIX IEPBOU W BTOPOU I'PYIII U3YYaJIHCh
CJIeyIoIHe TOKa3aTesIN: HaJU4Yue apTephaIbHON
TUMIEPTEH3UH, €€ CTEleHb; TPUEM THIIOTEH3UBHBIX
[penaparoB; HaJU4YMe B aHAMHE3€ UIIEMUYECKON
607e3HU cepana, GUOPUILIANUU NIPECEPANIL; YPO-
BEeHb OOIIEro XOJIECTEPUHA; HAJIUYME UCIIUIUE-
MHU, cCaXapHOTro auabera; KypeHue; 3JI0ynoTpebie-
HUE aJIKOTOJIEM.

B rpynmy 6osbHBIX AT, corsiacHO pekoMeH/ 1a-
nuam BO3 u ESH/ESC 2018, 651111 OTHECEHBI ma-
IIMEHTHI, Y KOTOPBIX IIPU TPEXKPATHOM U3MepPEHUU
AJl peructpupoBanock CAJl (cuctonuueckoe AJl)
140 MM PT. cT. U Gosee, JJA]l (mmacrosnueckoe
AJT) — 90 MM pT. CcT. 1 6oJiee, a Tak:ke 6osibHBIE ¢ AT B
aHaMHe3e, IPUHUMABIIIFEe HA MOMEHT Pa3BUTHUS UH-
CyJIbTa aHTUTHUIEPTEH3UBHBIE IIPEapaTsl [17, 18].

Hanuune wHbapkTa MHOKapia B aHaMHe3e
MIO/ITBEP3K/IAJIOCh COOTBETCTBYIOIUMU MEUIIIH-
CKHUMH JIOKyMeHTaMHu (amOyJslaTOpHBIE KapThl, BbI-
[IACHBIE SITUKPU3HL).

HccnenoBanue IIIOKO3bI TPOU3BOAUIINA HA MO-
MEHT TOCIUTAIU3AINH TTII0KO300KCHU/Ia3HBIM METO-
oM Ha anmapaTe One Touch (CIITA). I[Tpu Heo6xo/u-
MOCTH UCCJIEZIOBAJIN IJINKeMUYecKuit mpodub. -

sis of complex clinical functional and instrumental
examinations (multispiral computed tomography
or magnetic resonance imaging of the brain). The
average age of the patients of the first group is 53.5
years (m = £0.8, 0 = +6.5). The average work experi-
ence under the influence of general vibration at the
time of the development of a stroke was 27.5 years
(m = +0.8, 0 = £6.7).

The second group of examined patients consisted
of 64 men with a diagnosis of chronic cerebral isch-
emia, who worked under conditions of general vibra-
tion and underwent prophylactic treatment at the Oc-
cupational Diseases Clinic (the Novosibirsk Research
Institute of Hygiene). The average age of patients of
the second group was 55.4 years (m = +£0.6, 0 = £5.1).
The average work experience — 29.5 years (m = +0.6,
0 = £4.8). Thus, the studied groups were comparable
in age and length of work experience.

The following indicators were studied in pa-
tients of the first and second groups: the presence
of arterial hypertension, its degree; use of antihy-
pertensive drugs; the presence of a history of coro-
nary heart disease, atrial fibrillation; total choles-
terol level; the presence of dyslipidemia, diabetes
mellitus; smoking; alcohol abuse.

The group of patients with AH, according to
the recommendations of WHO and ESH/ESC 2018,
included patients in whom, with a triple measure-
ment of blood pressure, SBP (systolic blood pres-
sure) of 140 mm Hg and more was recorded, DBP
(diastolic blood pressure) — 9o mm Hg and more,
as well as patients with a history of AH who were
taking antihypertensive drugs at the time of the de-
velopment of a stroke [17, 18].

The presence of myocardial infarction in the
anamnesis was confirmed by the relevant medical
documents (outpatient cards, discharge epicrisis).

Glucose study was performed at the time of
hospitalization by glucose oxidase method on the
One Touch device (the USA). If necessary, the gly-
cemic profile was studied. The diagnosis of dia-
betes mellitus (type, severity, stage of compensa-
tion), the presence of angiopathies was established
in the presence of appropriate clinical and para-
clinical data with the participation of an endocri-
nologist.

The study of total cholesterol (TCh) level, tri-
glycerides was carried out in hospitalized patients
in the morning on an empty stomach with enzymat-
ic methods on an AU 480 autoanalyzer from “Beck-
man Coulter” (Japan); low density lipoproteins were
determined by the Burnstein method, high density
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arHo3 «CaxapHbIil quaber» (THUII, CTENIEHD TSIKECTH,
cTasus KOMIIEHCAIINN), HaJIMIHe aHTUOTIaTUH yCcTa-
HaBJIUBAJIA MIPU HAJUYUHU COOTBETCTBYIOIIUX KJIU-
HUYECKUX U MapaKJINHUUECKUX JAHHBIX C yUYaCTUEM
Bpayda-3H0KPUHOJIOTA.

HccenenoBanre ypoBHSI OOIINETO XOJIECTEpWHA
(OXC), TPUTIHIIEPU/IOB ITPOBOAUIIOCH Y TOCITUTAJIH-
3UPOBAHHBIX OOJIBHBIX YTPOM HATOIaK (dhepMeHTa-
TUBHBIMU MeTOAaMu Ha aBToaHasusaTope AU 480
dupmer Beckman Coulter (SImonus); aumonporeun-
JIbl HU3KOU MJIOTHOCTHU O pPEEsiiu MeTozoM BypH-
IITeHHA, JIUMOMPOTEU/ Il BBICOKOH IIJIOTHOCTH —
pacYeTHBIM U IPAMBIM MeTozaMu. ['unepxosiectepu-
HEMUIO TMaTHOCTHUPOBAJIH IIPU YPOBHE OOIIETO XOJIe-
crepuna (OXC) 6osee 6.5 MMOJIb/JI, TUIIEPIUIIONPO-
TEMHEMHUIO — IIPU YPOBHE JIUTIOMPOTENU/I0B HU3KOMH
IJIOTHOCTHU 60J1ee 50 yCJI. e]l.

Hannuue daxTopa KypeHHs IPU3HABAJIOCH Y
JINII, BBIKYPUBABIINX 10 KPalHEeH Mepe OJ[HY CUTa-
pery (mamupocy) B JIeHb B TEYEHHE TPEX MOCTETHUX
MECSIIEB 0 PA3BUTHUS MHCYJIbTA Y TAIIEHTOB MEP-
BOU I'PYIIIBI U IO MOMeHTa 00CJIe/TOBAHUS Y HaIlH-
€HTOB BTOPOU I'PYIMIIHI [19].

3n0ymoTpebiieHre aJKOT0JIEM YCTaHABJIMBA-
JIOCh B CJIyYae CHCTEMAaTHYECKOTO ero mnprema (He
peke OFHOTO pasa B 7 JIHEH) B 00beMe He MeHee
200 T B IIEPEBO/IE HAa 9TUJIOBBIN CIUPT B HEJIEJTIO, He-
CMOTpPSI Ha PENUIUBUPYIOIINE OTPUIlATEIbHBIE TT0-
CJIEJICTBHS, a TAKJKe ITPU HAJTUYUH CBEJIEHUH U3 Me-
JIUITMHCKOU JIOKyMeHTanuu (HabJIioieHre y HapKo-
Jiora, IMarHo3 aJIKOTOJIbHOH SITHJIETICHH, XPOHUYe-
ckoro ajkorosusma) [20]. DSM-IV (craupmapT qua-
THOCTHUKU B ICUXUATPUM U (HUBHOJIOTUH) OIpese-
JIsieT 37I0ymoTpebIieHre aIKOT0JIEM KaK TIOBTOPSIIO-
meecs ynmotpebsieHue, HeCMOTPS Ha eIy IUBUPYIO-
i€ OTPUIATEIbHbBIE TTOCIECTBUS [21].

HccreoBaHre 0I00pPEHO JIOKAJIBHBIM 3THYE-
ckuM komurerom OI'BOY BO «HoBocubupckuii
TOCY/JapCTBEHHBIH MEIUIMHCKUN YHUBEPCUTET»
Munsapasa Poccun (mpoTokos 3acemanust NO 65 ot
27.05.2014).

CTaTUCTUUYECKUH aHaJIM3 IMPOBOAUJICA C HUC-
[I0JIb30BaHUEM IlakeTa mporpamm SPSS 11.5. [lia
MIPOBEPKH HAa HOPMaJIbHOCTD pacIipeiesieHus mpu-
3HAKOB UCII0/Ib30BaJIcs KpuTepuil Kosmoroposa —
CMHUPHOBA; /I aHAJIW3a KaueCTBEHHBIX MPU3HA-
KOB — KpuTepuil ®uiepa; /s onpeeaeHus 10-
CTOBEPHOCTH pPA3JUUYUU HE3aBUCHUMBIX BBIOOPOK
[IpY HOPMAaJIbHOM pacIpeieIeHUN — (-KpUTepUil
CThIOZIeHTA [J11 He3aBUCUMBIX HaOMoAeHu. JlaH-
HbIE IIPEJICTABJISIJIN B BU/IE CPeTHETO apudMeTrde-
ckoro (M), ero omubku (m), cpegHero KBajjpaTud-
HOTO OTKJIOHeHU: (0). KpuTuueckuii ypoBeHb 3Ha-
YUMOCTH TIPU IPOBEPKE CTATUCTUYECKUX THUIIOTES
B KICCJIEJTOBAHUU TPUHUMAJICS PABHBIM 0.05.

lipoproteins were determined by calculation and
direct methods. Hypercholesterolemia was diag-
nosed with a level of total cholesterol of more than
6.5 mmol/l, hyperlipoproteinemia — with a level of
low density lipoproteins more than 50 c.u.

The presence of the smoking factor was rec-
ognized in individuals who smoked at least one
cigarette per day for the last three months before
the development of a stroke in patients of the first
group and before the examination in patients of the
second group [19].

Alcohol abuse was established in case of its
systematic intake (at least once every 7 days) in
the amount of not less than 200 g in terms of ethyl
alcohol per week, despite recurring negative con-
sequences, as well as if there is information from
medical documentation (observation by a narcolo-
gist, diagnosis of alcoholic epilepsy, chronic alco-
holism) [20]. DSM-IV (the standard for diagno-
sis in psychiatry and physiology) defines alcohol
abuse as a recurring use, despite recurring adverse
effects [21].

The study was approved by the local ethics
Committee of the Novosibirsk State Medical Uni-
versity (Protocol No. 65 from 27.05.2014).

Statistical analysis was performed using the
SPSS 11.5 software package. To check the normal-
ity of the distribution of signs, the Kolmogorov —
Smirnov criterion was used; for the analysis of quali-
tative characteristics — Fisher’s criterion; to deter-
mine the significance of differences in independent
samples with a normal distribution — Student’s
t-test for independent observations. The data were
presented as arithmetic mean (M), its error (m),
standard deviation (o). The critical level of signifi-
cance in testing statistical hypotheses in the study
was assumed to be 0.05.

The development of a mathematical model
for predicting the development of stroke in men,
whose profession is associated with the effects of
general vibration, consisted of a number of stages.
To determine the significance of differences in the
characteristics, analysis of contingency tables was
used (Pearson’s ¥? criterion, as well as a two-sided
exact Fisher test if the expected value in at least one
cell of the contingency table was less than 5). Bi-
nary logistic regression was used to build a predic-
tive model consisting of risk factors that make an
independent significant contribution to the deve-
lopment of stroke in patients working under condi-
tions of exposure to general vibration. The relative
risk (RR) of stroke and its 95% confidence interval
(CI) were calculated.
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PazpaboTka MaTeMaTHYecKOH MOZJEIU IIPO-
THO3UPOBAHUS PA3BUTHSA MHCYJIBTA Y MY)KYHH, Ubs
mpodeccusi CBsA3aHA C BO3JEHCTBHEM OOIEH BH-
Opamnuu, cocTosiyia U3 psijia 3Tanos. [[Jis onpezee-
HUA JIOCTOBEPHOCTH PA3JIMYHI IPHU3HAKOB HCIIOJIb-
30BaJIM QHAJIU3 TAOJIUI] COMPSKEHHOCTH (KpUTe-
puii x* Ilupcona, a Takke JIByCTOPOHHUU TOYHBIN
TecT DuIiepa B cydae, eCJId OXKUTaeMOe 3HAYEHHE
XOTs OBbI B OTHOM sTUeliKe TabJIUIIBI COMPSI)KEHHOCTHU
6bL10 MeHbI1e 5). [IpumeHsiTn GMHAPHYIO JIOTUCTHU-
YECKYIO0 PETPECCHIO0 JIJIsl IOCTPOEHU A IPOrHOCTUYE-
CKOU Moiesiy, cocTosmel u3 ¢pakTopoB pucKa, BHO-
CAIUX HE3aBUCUMbBIN 3HAUUMBIN BKJIaJ] B PA3BUTHE
WHCYJIbTA y O0JIBHBIX, PAOOTAIOIIUX B YCIIOBUAX BO3-
JericTBus o0mmeil BuOpamuu. Beraucssiim oTHOCH-
TesbHBIN puck (OP) pasBuTHs WHCYJIBTA U €r0 95%
JIOBEpUTENbHbIN nHTEepBa ().

PE3YJIBTATBI 1 OBCYKJAEHUE

IIpu MOCTPOEHUM MOJEH JIOTUCTUYECKOH pe-
rpeccuu GBI UCIIOJIH30BAH METOJI [TOCJIE/I0BATEb-
HOTO BKJIOUeHUs nepeMeHHbIX (Forward Stepwise).
C ero momoInpio 6bLJIM OTOOPAHBI ITOKA3ATENH, KO-
TOpbIE BHOCAT HAaUOOJIBIIINY BKJIAJ B PAa3BUTHE HH-
CyJIbTa Y MY’KUMH HCCJIEyeMOM MPOU3BOZCTBEH-
HOU rpynmbl (Tabs. 1). IMu okazayiuch BO3pacT
6osibHOTO (B-KOB(D DUIHEHT = 0.25, p = 0.001), CTaXK
paboTel B YCJIOBUSAX BJIUSAHHUsA OOINeH BuOpanuu

RESULTS AND DISCUSSION

When constructing a model of logistic regres-
sion, the Forward Stepwise method of variable
inclusion was used. With its help we selected the
indicators that make the greatest contribution to
the development of stroke in men of the studied oc-
cupational group (Table 1). They turned out to be
the patient’s age ([-coefficient = 0.25, p = 0.001),
length of service under the influence of general
vibration (B = —0.34, p = 0.001), total cholesterol
level (B = 1.2, p = 0.001), taking antihypertensive
drugs (B = —1.5, p = 0.018), the smoking factor in a
history (p = 1.3, p = 0.024).

Based on the analysis, the following logistic
regression formula was developed that determines
the likelihood of a stroke:

1
T

where z(X) = 0.25-X —0.34- X, +1.2 X, —15-X +
+1.3 - X, — 9.5 (constant), where X, — age of the pa-
tient (full years); X, — length of service under con-
ditions of exposure to general vibration (full years);
X, — the level of total cholesterol in blood serum
(mmol/l); X, — taking antihypertensive drugs (with
regular intake of antihypertensive drugs X, takes on
value 1, in the absence of regular intake — 0); X, —

Ta6smuna 1. O01as perpecCHOHHAsI MOZENIb OLIEHKH PHCKA PA3BUTUS HHCYJIBTA Y MY?KUYKH, PAaOOTAIOIIKX B YCIOBUAX

BO3/IeHCTBUA 001Iel BUOpauy

Table 1. General regression model for assessing the risk of stroke in men working under conditions of exposure to

general vibration

X2 Baspna
Wald
chisquare

dakTop pucka
Risk factor

Koadduruenr 3
[-coefficient

95% IOBEPUTEIbLHBIN
HUHTEpBaJI
95% confidence interval

OTHOCHUTEJIbHBIN PUCK
p Relative risk

Bospacr (1oJIHbIX JIET) 0.25 6.3

Age (full years)

Crax paboTHI B YCIIOBU-
AX BO3JIEUCTBUSA 00IIEeH
BuOpaIuu (IOJTHBIX JIET)
Length of service under
conditions of exposure
to general vibration (full
years)

-0.34 10.5

YposeHb o6111€TO XONIE- 1.2
crepuHa (MMOJIb/JI)

Total cholesterol level
(mmol/1)

[IpueM TUmOTeH3UBHBIX
[penaparos

Taking antihypertensive
drugs

19.1

-1.5 5.6

Hasnuuue dakropa 1.3 5.1
KypeHUs

The presence of smoking

factor

0.001 1.3 1.1-1.5

0.001 0.7 0.6—0.8

0.001 3.3 1.9-5.5

0.08-0.8

0.018 0.3

0.024 3.7 1.2-11.8
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(B=-0.34,p =0.001), ypOBeHB OBIIET0 XOJIECTEPHHA
(B = 1.2, p = 0.001), IpUeM T'UIIOTEH3UBHBIX MIpeMna-
paroB (B = —1.5, p = 0.018), HaIUYKEe B aHAMHe3e
(dakTopa kypenus ( = 1.3, p = 0.024).

Ha ocHOBaHMM TIPOBEJIEHHOTO aHaJn3a Oblia
paspaborana cieayoias hpopmysia JOrUCTUUECKOMH
perpeccum, orpeiesAoIas BEpOSTHOCTh PA3BUTH S
WHCYJIBTA: |

145770 7

rae z(X) = 0.25- X —0.34 - X, + 1.2 ‘X, —15-X, +
+1.3 - X_ — 9.5 (KoHCTaHTa), IAie X, — BO3pacT 60J1b-
HOTO (OJIHBIX JieT); X, — cTax paboThl B yCIOBUAX
BO3/IeicTBYs 001eli BuGpanuu (oTHbIX JeT); X, —
YPOBEHB OOIIEro X0JecTepuHa B CHIBOPOTKE KPOBU
(Mmosb/n); X, — mpueM IUIOTEeHSHBHBIX Iperapa-
TOB (IIPHU PETYJIIPHOM IIpHEME TUIIOTEH3UBHBIX IIPe-
napaToB X, IPMHUMAET 3HAUEHUE 1, [IPU OTCY TCTBUU
peryJisipHOro npuema — 0); X, — HaJM4ue Uiy oT-
CYTCTBHE B aHAMHe3e HanueHTa GakTopa KypeHus
(ipn Haswuuu QakTopa KypeHHs X, NPUHHMAeT
3HAYEHUE 1, IPU OTCYTCTBUU hakTopa — O).

[IpensokeHHAsE MOJIE/Ib IPOTHO3UPOBAHUS J10-
CTaTOYHO IIPOCTO PeATU3YETCs Ha IPAKTUKE: Y 00JIb-
HOTO OIIPEeJIEJISIOT 3HaUEeHNEe YKa3aHHbBIX 5 IMapame-
TPOB, a 3aTEM 3TH 3HAUEHUS IO/ICTABJIAIOT B COOT-
BETCTBYMIOIYI0 (dopmysy. BbluncieHHe 3HAUYEHWUS
p(X) MO3KHO IPOUBBECTHU B IPOrpaMMe JJIs1 PabOThI
¢ as1eKTpoHHBbIMHU Tabaunamu Microsoft Excel. 3Ha-
yenue p(X), paBHOE WJIH MIPEBBIIIAOIIee 0.6, CBHE-
TEJIbCTBYET O BBHICOKOM PHCKE PA3BUTHA HHCYJIbTA.
UyBCTBUTEJIBHOCTH IIPEJJIATAEMOTO cItocoba cocra-
BuJa 81.4 %, cienuduIHOCTb — 76.6 %.

Huske mpuBOAMM HPUMEDPHI IPOrHO3a Pa3BH-
THs WHCYJIbTa C HCIIOJIb30BAaHHEM IPEJIOKEeHHON
MO/IETH.

Ilpumep 1. BonwvHoi 1., 44 roma. Pabotasn Bogu-
TeJIeM TPY30BOM MalIuHbI B TeueHue 18 set. IlocTy-
i B HeBpoJsiornyeckoe otneaenue I'Kb NO 1 ¢ qu-
arHo3oMm «l'eMopparuyeckuid HHCYJbT». B aHam-
He3e TOBbIlleHre A/l B TeueHue 3 JIEeT 70 230/120
MM PT. cT. A/l HA MOMEHT Pa3BUTHs HHCYJIbTA —

p(X) =

the presence or absence in the patient’s history of the
smoking factor (in the presence of the smoking factor
X, takes the value 1, in the absence of the factor — 0).
The proposed forecasting model is quite sim-
ply implemented in practice: the patient determines
the value of these 5 parameters and then these val-
ues are substituted into the corresponding formula.
The calculation of p(X) can be done in the program
for working with Microsoft Excel spreadsheets.
p(X) value equal to or greater than 0.6 indicates a
high risk of stroke. The sensitivity of the proposed
method was 81.4%, specificity — 76.6%.
Below we give examples of the prognosis of the
development of stroke using the proposed model.
Example 1. Patient D., 44 years old. He worked
as a truck driver for 18 years. He was admitted
to the Neurological Department of City Clinical
Hospital No. 1 with a diagnosis of hemorrhagic
stroke. In the history there is an increase in BP
for 3 years to 230/120 mm Hg. BP at the time of
stroke — 170/100 mm Hg. The patient did not regu-
larly take antihypertensive drugs. He was exam-
ined by a cardiologist, diagnosed with hypertensive
disease — degree 3, AH — degree 3, risk 4. There
was no smoking factor in the patient’s history. The
level of total cholesterol — 7.5 mmol/I (Table 2).
For this patient, the p(X) value was 0.987. It
exceeds 0.6, which indicates a high risk of stroke
in this patient. This example confirms the effective-
ness of the proposed method and predicts the real
situation — the development of a stroke in a patient.
Example 2. Patient N., 59 years old. Length of
service as a bus driver for 37 years. He was treated
at the Occupational Diseases Clinic of the Research
Institute of Hygiene. Was examined by a neu-
rologist. On the basis of complaints, medical his-
tory, neurological examination, the diagnosis was
made — “Chronic cerebral ischemia”. At the time
of inspection of BP — 140/80 mm Hg. There was
increased BP to 180/100 mm Hg for 4 years. The
patient monitors BP and regularly takes antihy-

Ta6smmua 2. 3navenus napamerpos X, z 1 p(X) y 60JIbHOTO ¢ ;UarHo3oM «I'eMopparnyecKuii HHCY/IBT»

Table 2. Values of X

1-5

zu p(X) parameters in a patient with hemorrhagic stroke

ITapametp / Parameter

3uauenue / Value

Bospacr (yiet) — X / Age (years) — X, 44
Crax (1et) — X, / Length of service (years) — X, 18
OXC (MMoOJ1B/JT) — X3 / TCh (mmol/1) — X3 7.5
IIpuem runoren3uBHbIX npenaparos — X, / Taking antihypertensive drugs — X, 0
Qakrop kypenus — X, / Smoking factor — X, 0

z 4.38
p(X) 0.987
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TaGauua 3. 3uavenns napameTpoB X, _, z 1 p(X) y G0JIBHOrO ¢ AMArHO30M «XpOHHUYECKasl llepeOpaibHast HIIeMIsT»
Table 3. Values of X _,zu p(X) parameters in a patient with chronic cerebral ischemia

ITapamerp / Parameter

3uauenue / Value

Bospact (et) — X, / Age (years) — X, 59
Crax (et) — X, / Length of service (years) — X, 37
OXC (MmMomb/m) — X, / TCh (mmol/1) — X, 4.6
IIpuem runorensusHblx npenaparos — X, / Taking antihypertensive drugs — X, 1
Qaxrop Kypenus — X, / Smoking factor — X, 0

z -3.31
pX) 0.035

170/100 MM PT. cT. [UTIOTeH3UBHBIE TPenapaTh 60JIb-
HOH PeryJIsIpHO He TPUHUMAaJL. BbLJI 0CMOTpEH Kapau-
0JI0TOM, TIOCTaBJIEH JIMarHO3: TUIEpTOHUYecKasi 60-
JIe3Hb — cTemneHb 3, AI' — creneHs 3, puck 4. B anam-
He3e 60JILHOTO OTCYTCTBOBAJI (DAKTOP KypeHus. Ypo-
BEHb OOIIET0 X0JIeCTepUHA — 7.5 MMOJIb/JI (TabJt. 2).

Jlsis mamHOTO mMarueHTa 3HadeHue p(X) cocra-
BIWIO 0.987. OHO TIpeBBIMIAET 0.6, YTO CBU/IETEIH-
CTBYET O BHICOKOM PHICKE Pa3BUTUS UHCYJIBTA V IaH-
HOrO OOJIBHOTO. DTOT IPHUMEP IOATBEPKIAET dP-
(bexTUBHOCTD TIpejyIaraeMoro crnocoba u MporHo3u-
PYeT peasibHyI0 CHUTYaIluI0 — Pa3BUTHE HHCYJIBTA Y
60JIBHOTO.

Ilpumep 2. Bonvuoit H., 59 set. Craxk paboTsl
BoauTeseM aBToOyca — 37 Jiet. Haxomuiicss Ha Jie-
YeHUH B KJIMHUKe npod3aboseBanuiit HUU rurue-
Hbl. be11 0OcMOTpeH HeBpoJioroM. Ha ocHOBaHMU ka-
7100, TaHHBIX aHAMHE3a, HEBPOJIOTHYECKOTO OCMO-
Tpa GBI IOCTAaBJIEH AUAaTHO3 — «XpOHUUECKas Iie-
pebpasipbHas umeMusi». Ha MmomeHT ocMoTtpa AJ] —
140/80 mm pt. cr. IloBbimenune AJl mo 180/100
MM PT. CT. B TEUEHHE 4 JIeT. BoJIbHOW TPOBOAUT KOH-
Tpoab AJl U peryJisapHO IPUHUMAET THUIOTEH3UB-
HbIE TIpernaparbl. BEIJI OCMOTPEH KapAHO0JIOrOM, JTU-
arHo3: TUIEPTOHUYEeCKass 0OJe3Hb — CTeleHb 3,
AT — crenienp 3, puck 3. B anamHese oTCyTCTByeT
dakTop KypeHHUs. YPOBEHDb OOIIEro X0JeCTEPHHA —
4.6 MMOJIB/71 (TA0. 3).

3uauenue p(X) — 0.035, UTO MeHbIIIE 0.6 U CBU-
JIETEJILCTBYET O HEBBICOKOM PUCKE PA3BUTH A HHCYJITb-
Ta y 60JIbHOTO. Pe3ysibTaT coBIajiaeT ¢ peabHOMN CH-
Tyaluel — OTCyTCTBUEM WHCYJIbTA Y TTAIHEeHTa.

3AKIIOYEHMUWE

Ja nun, paboTaomux B YCJIOBUAX BO3JeU-
cTBUs 001Iel BUOpAIUY, YCTAHOBJIEHBI IIPOTHOCTHU-
YecKH 3HaYuMble (AKTOPHI PHUCKA PA3BUTHUS HH-
CyJIbTa: BO3pacT O0JIBHOTO, CTa)K PabOTH HA MOMEHT
Pa3BUTHs WHCYJIBTA, YPOBEHb OOIIEr0 XOJIECTEPHU-
Ha, IPUEM TUIIOTEH3UBHBIX IIPENIAPATOB, HAJIMYNE B
a"HaMHese (akTopa KypeHus. [IpesoxxeHHBIH crio-
c00 MPOrHO3UPOBAHUS PA3BUTHUS WHCYJIBTA Y MY2K-

pertensive drugs. Was examined by a cardiologist,
the diagnosis of hypertensive disease — degree 3,
AH — degree 3, risk 3. There is no history of smok-
ing factor. The level of total cholesterol is 4.6 mmol/1
(Table 3).

The p(X) value is 0.035, which is less than 0.6,
and indicates a low risk of stroke in the patient. The
result coincides with the real situation — the ab-
sence of a stroke in the patient.

CONCLUSION

For people working in conditions of exposure
to general vibration, prognostically significant
risk factors for stroke are established: patient age,
length of service at the time of stroke, level of to-
tal cholesterol, taking of antihypertensive drugs,
history of smoking. The proposed method for pre-
dicting the development of stroke in men working
under conditions of exposure to general vibration
(bus drivers, BelAZ-75 heavy truck drivers) can be
recommended for practical use as part of preven-
tive and periodic medical examinations.

Conflict of interest. The authors declare no
conflict of interest.

An application No. 2019116922 has been sub-
mitted to Rospatent. Priority date is 31.05.2019.

YUH, pabOTAIOIIUX B YCIOBUAX BO3IEHCTBUSA 00OIIEl
BuOparuu (BoguTeau aBTOOYCOB, BOAUTENU OOJIb-
merpy3Hsix mMamuH benA3-75), MokeT OBbITH pe-
KOMEH/IOBaH K IPAKTUYECKOMY HCIIOJIb30BAHUIO B
paMKax NpoQUIAKTUYECKUX U IEPUOAUYECKUX Me-
JUITTHCKHUX OCMOTPOB.

KoH@aukT nHTEpecoB. ABTOPHI 3afABJAIOT
00 oTCyTCTBIY KOHGJIINKTA NHTEPECOB.

Ilogana 3asaBka B PocmatenT N2 2019116922.
Hara npuopureTa 31.05.2019.

Journal homepage: http://jsms.ngmu.ru

105



doi: 10.31549/2542-1174-2019-4-98-108

Hwnuxosa M.B. u dp. / Journal of Siberian Medical Sciences 4 (2019) 98—108

CIINCOK IUTEPATYPHI

1.

10.

11.

12.

13.

14.

Sanossian N., Obviagele B. Prevention and management
of stroke in very elderly patients // Lancet Neurol. 2009.
Vol. 8 (11). P. 1031-1041.

Jlounxuna O.A. KiIHHUKO-3IIHEMHOJIOTHYECKasd
XapaKTepUCTUKA HHCYJAbTa B P®: 10 [JaHHBIM
TEPPUTOPUAJIBHO-TIOMYJISIMOHHOTO Perucrpa: AB-
toped. ... A-pa Men. Hayk. M., 2018. 51 c. URL: https://
dlib.rsl.ru//viewer/01008700078. [lata o6pamieHus:
21.10.2019.

Trift A.G., Thayabaranathan T., Howard G. et al. Global
stroke statistic // Int. J. Stroke. 2017. Vol. 12 (1). P. 13—
32. doi: 10.1177/1747493016676285.

Rolfs A., Fazekas F. Grittner U. et al. Acute
cerebrovascular disease in the young: the Stroke in
Young Fabry Patients study // Stroke. 2013. Vol. 44 (2).
P. 340-349.

Jemorpaduueckuit exkeroguuk Poccum. 2017: Crat.
¢6./ Poccrat. M., 2017. 263 c.

Vlachopoulos C., Xaplanteris P., Aboyans V. et al. The
role of vascular biomarkers for primary and secondary
prevention. A position paper from the European
Society of Cardiology Working Group on peripheral
circulation: Endorsed by the Association for Research
into Arterial Structure and Physiology (ARTERY)
Society // Atherosclerosis. 2015. Vol. 241 (2). P. 507—
532. doi: 10.1016/j.atherosclerosis.2015.05.007.

Albus C. Psychosocial risk factors: Time for action in
the lifelong prevention of coronary heart disease // Eur.
J. Prevent. Cardiol. 2017. Vol. 24 (13). P. 1369-1370.
doi: 10.1177/2047487317715770.

LaMontagne A.D., Martin A., Page K.M. et al. Workplace
mental health: developing an integrated intervention
approach // BMC Psychiatry. 2014. Vol. 14 (1). P. 131.
doi: 10.1186/1471-244X-14-131.

Poccuiickasi SHIMKJIIONE/ U [0 MeIUIIMHE TPyZa / MO
pen. H®. Mzmeposa. M.: Meaununa, 2005. 656 c.
Boulanger C.M., Vanhoutte P.M. The endothelium:
a modulator of cardiovascular health and disease //
Endothelium. 2009. Vol. 3 (4). P. 187—203.

Deanfield J., Donald A., Ferri S. Endothelial function
and dysfunction. Part I: Methodological issues for
assessment in the different vascular beds: A statement
by the Working Group on Endothelin and Endothelial
Factors of the European Society of Hypertension //
J. Hypertension. 2005. Vol. 23 (1). P. 7-17.

EpmakoBa M.A., Adranac JI.U., Illnaruna JI.A. Oco-
GEHHOCTH TeYEHH S APTEPUAIBHOM TUIIEPTEH3UHU Y JIUI]
PasIMYHBIX Tpodeccuii B 3aBUCUMOCTH OT HHIAUBU/Y-
JIBHBIX IICUX0JIOTUYECKUX XapakTepucTuk // bros. CO
PAMH. 2014.T. 34 (4). C. 30—35.

IlMnaruna JILA. , Tepacumenko O.H., JIpoGsiiieB B.A.,
Kysuenosa I'.B. 9u710Te1na1bHO-TeMOCTa3U0JIOTUec-
KHe IPEAUKTOPHI CEPEYHO-COCY/IUCTOTO PUCKA Y Ta-
[[UEHTOB C BUOPAIMOHHOW GOJIE3HBIO B COYETAHUU C
apTepuasbHON runeprensueii // Cub. Mes. BECTHHK.
2017. N9 1. C. 5-8.

Ioxmanos B.I1., Manak H.A., IIpokomuna H.P., Cuaii-
nuBeHKO A.U. Crtioco6 mpOorHO3UPOBAHUS OTHOCUTEb-
HOT'O PUCKa Pa3BUTHs MH(pAPKTa MUOKApAA WA WUH-
CyJbTa y JIMIA C apTEpPHAJIbHON TUIIEpTEH3UeN: Ta-
TeHT 17881. Pecmybsuka Benapycs: MIIK: A61B 5
/0402, A61B 5/024, GO1N 33/50; N2 a20110022.

REFERENCES

1.

10.

11.

12.

13.

14.

Sanossian N., Obviagele B. (2009). Prevention and
management of stroke in very elderly patients. Lancet
Neurol., 8 (11), 1031-1041.

Lochikhina O.A. (2018). Clinical and epidemiological
characteristics of stroke in the Russian Federation:
according to the territorial and population register.
Abstract of Dr. Sci. (Med.) thesis. Moscow, 51 p. Re-
trieved Oct 21, 2019 from URL: https://dlib.rsl.ru//
viewer/01008700078. In Russ.

Trift A.G., Thayabaranathan T., Howard G. et al.
(2017). Global stroke statistic. Int. J. Stroke, 12 (1),
13—32. doi: 10.1177/1747493016676285.

Rolfs A., Fazekas F., Grittner U. et al. (2013). Acute
cerebrovascular disease in the young: the Stroke in
Young Fabry Patients study. Stroke, 44 (2), 340—349.
Demographic Yearbook of Russia 2017: Statistical
compendium (2017). Moscow, 263 p. In Russ.
Vlachopoulos C., Xaplanteris P., Aboyans V. et al.
(2015). The role of vascular biomarkers for primary
and secondary prevention. A position paper from the
European Society of Cardiology Working Group on
peripheral circulation: Endorsed by the Association
for Research into Arterial Structure and Physiology
(ARTERY) Society. Atherosclerosis, 241 (2), 507—
532. doi: 10.1016/j.atherosclerosis.2015.05.007.
Albus C. (2017). Psychosocial risk factors: Time for
action in the lifelong prevention of coronary heart
disease. Eur. J. Prevent. Cardiol., 24 (13), 1369-1370.
doi: 10.1177/2047487317715770.

LaMontagne A.D., Martin A., Page K.M. et al. (2014).
Workplace mental health: developing an integrated
intervention approach. BMC Psychiatry, 14 (1), 131.
doi: 10.1186/1471-244X-14-131.

Izmerov N.F. (ed.) (2005). Russian Encyclopedia
of Occupational Medicine (2005). Moscow, 656 p.
In Russ.

Boulanger C.M., Vanhoutte P.M. (2009). The endo-
thelium: a modulator of cardiovascular health and
disease. Endothelium, 3 (4), 187—203.

Deanfield J., Donald A., Ferri S. (2005). Endothelial
function and dysfunction. Part I: Methodological is-
sues for assessment in the different vascular beds: A
statement by the Working Group on Endothelin and
Endothelial Factors of the European Society of Hy-
pertension. J. Hypertension, 23 (1), 7-17.

Ermakova M.A., Aftanas L.I., Shpagina L.A. (2014).
Peculiarities of the arterial hypertension dynamics
depending on occupation and personality. Bulletin
of the Siberian Branch of the Russian Academy of
Medical Sciences, 34 (4), 30—-35.

Shpagina L.A., Gerasimenko O.N., Drobyshev V.A.,
Kuznetsova G.V. (2017). Endothelial hemostatic pre-
dictors of cardiovascular risk in patients with vibra-
tion disease in combination with the arterial hyper-
tension. Journal of Siberian Medical Sciences, 1,
3—6.

Podpalov V.P., Manak N.A., Prokoshina N.R., Schay-
livenko A.I. A method for predicting the relative risk
of myocardial infarction or stroke in a person with
arterial hypertension: patent 17881. The Republic of
Belarus: A61B 5 /0402, A61B 5/024, Go1N 33/50;
No. a20110022. In Russ.

106

Journal homepage: http://jsms.ngmu.ru



doi: 10.31549/2542-1174-2019-4-98-108

Yashnikova M.V. et al. / Journal of Siberian Medical Sciences 4 (2019) 98—108

15. Hukonaes B.U., leaucenko H.II., Bpera A.B., I'tazy-
HoBa I'M. Cnoco6 HpOrHO3WMPOBAHHUS PHUCKA PA3BU-
THSI OCTPOTO HIIEMUYECKOTO HHCYJIbTA Y MAIEHTOB
He CTapIile 50 JIET C BIEPBbIE BBISABJIEHHON apTepUaib-
HOU TUIIEPTEH3UEN: ITaTeHT 2648532, Poc. ®enepanus;
MIIK A61B 5/02; N© 2017113347.

16. Katamanosa E.B., Hyp6aesa /I.JK. Crioco6 BbIsBIIE-
HUs PaHHUX IIPU3HAKOB IOPAKEHUs HEPBHOH CHCTe-
MBI IPY BO3/IEHCTBUY JIOKQJIBHOH 1 0011el BUOpAI[AN:
mateHT 2626718, Poc. ®eneparnus; MITK A61B 5/0484;
Ne 2016123627.

17. Mancia G., Fagard R., Narkiewicz K. et al. 2013 ESH/
ESC guidelines for the management of arterial hy-
pertension: the Task Force for the management of
arterial hypertension of the European Society of Hy-
pertension (ESH) and of the European Society of
Cardiology (ESC) // J. Hypertens. 2013. Vol. 31 (7).
P. 1281-1357.

18. Yazosa I.E., JKepaakosa 10.B. (OT ©MeHU 3KCIIEPTOB).
KinHuueckue pekoMeHAauu. /ITuarnocTuka u jieue-
HUE apTepUaTbHON runepToHuH // CUCTEMHBIE THIIED-
TeH3uu. 2019. T. 16 (1). C. 6—31. doi: 10.26442/2075082
X.2019.1.190179.

19. OsnerinukoB C.IL., I'mazynoB U.C., Yazona JI.B. Kype-
HUE CPeIN MYKUHMH U JKEHII[UH PA3JIMUHBIX BO3PACT-
HbIX rpymi // Tepamest. apx. 1981. N° 2. C. 5-28.

20. Arubasoa T.B., Tyuuna O./]., lllycros I.11., MyxuH
A.A., TypeBuu I[LJI. CTpaTerus cHXeHUs MoTpebie-
HUS QJIKOTOJIsI KaK HOBasi BOBMOXKHOCTH B TEPATIUH aJI-
KOTOJIbHOH 3aBucuMocTH // CoruanbHast ¥ KJIUH. IICH-
xuarpus. 2015. T. 25 (3). C. 61-68.

21. VandenBos G.R. APA Dictionary of Psychology. 1% ed.
Washington: American Psychological Association,
2007.

CBEJEHHNA Ob ABTOPAX

AmmaukoBa Mapusa BukTopoBHa — KaHJ. MeJl. HayK,
accucteHT kadenpsl Hepposoruu PI'bOY BO «Hoso-
CUOUPCKUH roCy/1apCTBEHHBIN METUITUHCKUN YHUBEP-
cuteT» Munzapasa Poccun.

ITorepsaesa Ejena J/leoHngoBHa — 1-p Me/l. HAYK, IPO-
deccop, 3aBenyromuii kadeapoll HEOTIIOKHOU Tepa-
MY C 9HIOKpUHOJIoTHEH U npodmarosorueii ®IEOY
BO «HoBOCHOUPCKHUI TOCY/JapCTBEHHBIH MeIUI[UH-
cKkull yHuBepcuTeT» MuHszpasa Poccuu; pyKOBOAU-
TeJIb OT/iesIa MeAUIIHBI TPYZA U IIPOMBIIITIEHHOH KO-
soruu PBYH «HoBocubupckuit HUU ruruensi» Poc-
norpebHa30pa Poccrm.

JlopouuH Bbopuc MarBeeBUY — /-p MeJ. HayK, IIpO-
deccop, 3aBexytonuil kadeapoit Hepposioruu GI'BOY
BO «HoBOCHOUDCKUI TOCY/JApCTBEHHBIH MeIUI[UH-
ckull yHuBepcuTeT» Munszapasa Poccum.

MaxkcumoB Biaagumup HukxoJsaeBud — 1-p Mes.
Hayk, npodeccop kadeapbl MEIUITUHCKONH TeHEeTHKH
u 6uosiorun ®I'BOY BO «HoBocubupckuii rocymap-
CTBEHHBIN MEJUIMHCKUH YHUBepcUTeT» MUH3paBa
Poccun; 3aBenyromuil JabopaTopuell MOJIEKYJISIPHO-
reHeTUYeCKHX UCCIeJOBAaHUH TepaleBTHYeCcKuX 3a00-
snesanuit HUW tepanuu u npoduiakTuiecKon Meu-
nuHbl — punnana ®PTBYH «®enepabHbIN HUCCIEN0-
BaTeJIbCKUH IeHTP MHCTUTYT IUTOJIOTUY U TeHeTUKU
CO PAH» (HoBocubHupCK).

YexkanoB Muxanjg HukxoJsaeBu4 — 1-p Me[. Hayk,
npodeccop kadenpsl obmein xupypruun ®I'bOY BO

15. Nikolayev V.I., Denisenko N.P., Brega AV., Glazu-
nova G.M. A method for predicting the risk of acute
ischemic stroke in patients not older than 50 years
with newly diagnosed hypertension: patent 2648532.
The Russian Federation; A61B 5/02; No. 2017113347.
In Russ.

16. Katamanova E. V., Nurbayeva D.J. Method for detect-
ing early signs of damage to the nervous system un-
der the influence of local and general vibration: pat-
ent 2626718: The Russian Federation; A61B 5/0484;
No. 2016123627. In Russ.

17. Mancia G., Fagard R., Narkiewicz K. et al. (2013). 2013
ESH/ESC guidelines for the management of arterial
hypertension: the Task Force for the management
of arterial hypertension of the European Society of
Hypertension (ESH) and of the European Society of
Cardiology (ESC). J. Hypertens., 31 (7), 1281-1357.

18. Chazova I.E., Zhernakova Yu. V. (on behalf of experts)
(2019). Clinical recommendations. Diagnosis and
treatment of arterial hypertension. Systemic hyper-
tension, 16 (1), 6—31. doi: 10.26442/2075082X.2019.
1.190179. In Russ.

19. Oleynikov S.P., Glazunov L.S., Chazova L.V. (1981).
Smoking among men and women of different age
groups. Therapeutic archive, 2, 5-28. In Russ.

20.Agibalova T.V., Tuchina O.D., Shustov D.I., Mukhin
A.A., Gurevich G.L. (2015). Alcohol use reduction
strategy as alternative treatment for alcohol de-
pendence. Social and Clinical Psychiatry, 25 (3),
61-68.

21. VandenBos G.R. (2007). APA Dictionary of Psychol-
ogy. 1*t ed. Washington: American Psychological As-
sociation.

ABOUT THE AUTHORS

Yashnikova Maria Viktorovna — Cand. Sci. (Med.),
Assistant of the Neurology Department, Novosibirsk
State Medical University.

Poteryaeva Elena Leonidovna — Dr. Sci. (Med.),
Professor, Head of the Department of Emergency
Therapy with Endocrinology and Occupational Pa-
thology, Novosibirsk State Medical University; Head
of the Occupational Medicine and Industrial Ecology
Department, Novosibirsk Research Institute of Hy-
giene.

Doronin Boris Matveyevich — Dr. Sci. (Med.), Pro-
fessor, Head of the Neurology Department, Novosi-
birsk State Medical University.

Maksimov Vladimir Nikolayevich — Dr. Sci. (Med.),
Professor of the Medical Genetics and Biology De-
partment, Novosibirsk State Medical University;
Head of the Laboratory of Molecular Genetic Studies
of Internal Diseases, Research Institute of Internal
and Preventive Medicine (Novosibirsk).

Chekanov Mikhail Nikolayevich — Dr. Sci. (Med.),
Professor of the General Surgery Department, Novo-
sibirsk State Medical University (Novosibirsk).

Blagitko Evgeniy Mikhaylovich — Dr. Sci. (Med.),
Professor of the Hospital and Pediatric Surgery De-
partment, Novosibirsk State Medical University.

Peshkova Inessa Viktorovna — Dr. Sci. (Med.), As-
sociate Professor of the Anesthesiology and Intensive
Care Department n.a. Prof. I.P. Vereshchagin, Novo-
sibirsk State Medical University.

Journal homepage: http://jsms.ngmu.ru

107



doi: 10.31549/2542-1174-2019-4-98-108

Hwnuxosa M.B. u dp. / Journal of Siberian Medical Sciences 4 (2019) 98—108

«HoBOCHOUPCKHUI TOCYZapCTBEHHBIH MEIUIIMHCKUN
yHUBepcuTeT» MuHaapasa Poccun.

Biarutko EBrenuiit MuxaijioBuda — JI-p MeJl. HaykK,
npodeccop kadeapbl TOCITUTATILHOH U JIETCKON XUPYyP-
run ®I'BOY BO «HoBocuOHUPCKUI TOCyAapCTBEHHBIIH
MeJIUIIUHCKUY yHuBepcuTeT» Mun3ipasa Poccun.

IlemikoBa MHecca BukTopoBHa — J-p MeJl. HayK, J10-
1eHT Kadeaphl aHECTE3UOJIOTUN U PEAHUMATOJIOTHU
uM. npod. V.I1. Bepermaruna ®I'6OY BO «HoBocubup-
CKUU TOCYZIapCTBEHHBIA MEUIIUHCKUN YHUBEPCUTET»
Munszapasa Poccun.

CmaruH AsiekcaHJap AHATOJIBEBUY — JI-D Me7l. HayK,
npodeccop, BeIyIIui HayYHBIA COTPYAHUK J1ab0paTo-
puu onepaTUBHOHU JIUMQOJIOTUU U TUM@OJeTOKCUKa-
nuu HUW kxITMHUYEeCKOH U SKCIIepUMEHTAIbHOU JINM-
dosornu — punuana PI'BHY «®enepanbHbIi HUcce-
JTOBATEJIbCKUH NEeHTP WMHCTUTYT IIUTOJIOTHH U TeHe-
Tuku CUOUPCKOTO OT/EeIeHusi POCCUICKON aKaIeMUu
HayK».

O6pasen murupoBauusa: fAmuaukosa M.B., ITo-
tepsaesa E.JI., Joponun b.M., Makcumos B.H., Yeka-
HoB M.H., biarutko E.M., [lemkosa 1.B., Cmarun A.A.
Crioco6 MpOTHO3UPOBAHUSI PUCKA PA3BUTHUS UHCYJIBTA Y
MY3K4YUH, pab0oTAIONUX B YCIOBUSIX BO3JEUCTBUS 001IIEH
Bubpanuu // Journal of Siberian Medical Sciences. 2019.
No 4. C. 98-108.

Smagin Aleksandr Anatolyevich — Dr. Sci. (Med.),
Professor, Leading Researcher, Laboratory of Opera-
tive Lymphology and Lymphodetoxication, Research
Institute of Clinical and Experimental Lymphology
(Novosibirsk).

Citation example: Yashnikova M.V., Poteryaeva
E.L., Doronin B.M., Maksimov V.N., Chekanov M.N.,
Blagitko Ye.M., Peshkova LV, Smagin A.A. (2019).
A method for predicting the risk of stroke in men working
under conditions of exposure to general vibration. Journal
of Siberian Medical Sciences, 4, 98—108.

108



