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BO3PACT, TEILIOBOV CTPECC I CMEHHASI PABOTA KAK ®AKTOPEHI
METABO/IMYECKOI'O CMHAPOMA Y ITPOMBIIIAEHHBIX PABOUYMX:
KPOCC-CEKIOIMIOHHOE NCCAEAOBAHUE

C. MOXAMMAANY, 1. AABBA®VHEAKAAL, . BATEPI2, M. AAADU AXKAHAT-MAKAH?, M. AKBAPI,
M. UMHNMYMAH"4, H. KACCUPIN!3

1 Hayuno-nccaeaosareanckuii rentp mpodeccionaabHoi matoA0ru, VIpaHCKuit yHUBEPCHTET MEANITMHCKIX HayK, Terepan, Vipan
2 3amaamusiit nentp 3apasooxpanens Terepana, Vipauckitii yumsepcuteT Meaniuuckix nayk, Terepa, Vipan
3 Kaceapa npodpeccronaasroii matoaorym, MeaAImucKimit HHCTUTYT, VIpaHckuit yHiBepenTeT MeAninuckix nayk, Terepan, Vpaw

4 Vpanckuit yHusepcureT MeAuInHCKuX Hayk, Terepan, Vpan

MeTabonnyeckuii curapom (MC) npusHaH ofHOW M3 OCHOBHBbIX I06anbHbIX NPO6aem 06LLECTBEHHOTO 34paBooXpaHeHnsA. COrMacHO TEKYLLMM OLEH-
Kam, MC 3aTparusaet okosno 20-30 % B3pOCN0Oro HacesieHUs No BCeMy MUPY, OLHAKO ero pacnpocTpaHEHHOCTb 3HAUUTE/IbHO BapbupyeT B 3aBUCHMO-
CTV OT PernoHa v femorpaduyecKkmx xapakTepucTuk.

Llenb uccnepgoBaHua: M3yunTb B3aUMocBasb Mexay MC 1 npodeccMoHanbHbIMKU UK 3KOOFMYeCKMMU GaKTopamu cpesim NPOMBILLAEHHbIX Paboumx
¥ JaTb PEKOMEHAALMM NO NPOPUNAKTUYECKMM M 034,0POBUTENIBHBIM MEPam Ha pabounx mecTax.

Matepuan u meTogpbl: 3T0 NoNepeyYHoe onucaTesIbHo-aHaIUTUYeCcKoe nccaegoBaHue bbl1o NPoBeAeHO Ha BbIbopKe U3 2526 paboTalowmx, KoTopble
NPOLAY MEeAULMHCKMIA OCMOTP B KIMHUKE NPOodeccMoHanbHol natonorum B nepuog, ¢ 21 mapta 2023 no 21 uions 2024 roga. Amardos MC ctasunca
Ha ocHoBaHuu Kputepues NCEP ATP IlI, Tpebytowmx Hanuums, no KpaHen mepe, TPEX U3 crelytoLmx GaKTOPOB PUCKA: NOBbILIEHHbINA YPOBEHb TPUT-
NIVLLEPVAOB, CHUKEHHDBI YPOBEHb X0NIeCTEPUHA INMONPOTENHOB BbICOKOM NIOTHOCTH (/IMBIM), NoBbIWEHHOE apTepuanbHoe AaBNeH1e, NOBbILIEHHbIV
YPOBEHb FOKO3bl HATOLLLAK M abA0MUHANBHOE OXKMPEHMe.

Pe3ynbtatbl: cpesam 2526 y4aCTHUKOB UcCien0BaHWA bbi1o 1981 mykumHa (78,4 %) v 545 eHwWwuH (21,6 %). CpenHuit Bo3pacT cocTasun 39,74 roga.
MC 6bin guarHocTupoBaH y 11%, npu aTom 60n1ee BbICOKME NMOKa3aTenn Habaganuch y NOXKUAbIX PaBOTHUKOB, My}KUUH, KYPALLUX, KEHATbIX/3aMy K-
HUX, @ TaK¥Ke y NOABEPrHYTbIX NPOPECCHOHANBHOMY TEMIOBOMY CTPeccy, WyMy U CMEHHOM paboTe. PerpeccMoHHbIi aHau3 BbIABUA CTAaTUCTUYECKU
3HauYMMmble cBa3n mexay MC 1 Takumu GakTopamu, Kak BO3pacT, BO3AeiCTBUE TeNN0BOro cTpecca U cmeHHas pabora (p<0,05).

3aKnoyYeHne: 1ccnefoBaHNe BbIABUIO YETKYIO CBA3b MEX/Y BO3PacTOM, MPOodEeccCMoHaibHbIM TEMIOBbIM CTPECCOM, CMEHHOMN paboToi 1 pacnpo-
cTpaHéHHOCcTbio MC y paboTHWMKOB. ITW pe3y/bTaThl NOAYEPKMBAIOT HEOOXOAMMOCTb BHEAPEHMA LiesieHanpaBaeHHbIX MEPONPUATUIA 1A CHUMKEHUA
NpodeccMoHanbHbIX PUCKOB, OCOBEHHO Y NMOMMIbIX COTPYLHUKOB U TEX, KTO NOABEPraeTcA SKCTPEMa/bHbIM TemMrnepaTypam uau paboTaet no cKosb-
3awemy rpaduky.

Kntouesble cnosa: memabosauveckuli cuHOpom, pabomarowue, npogheccuoHanbHsie 8pedHOCMU.
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Metabolic syndrome (MetS) is recognized as a major global public health issue. Current estimates suggest that MetS affects around 20-30% of the adult
population worldwide, though its prevalence varies significantly across different regions and demographic groups.

Objective: To explore the relationship between MetS and occupational or environmental factors among industrial workers and provide insights to
guide workplace health interventions and preventive measures.

Methods: This cross-sectional descriptive-analytic study was conducted on a sample of 2,526 workers who underwent occupational health evaluations
at the Occupational Health Clinic from 21 March 2023 to 21 July 2024. MetS was diagnosed based on the NCEP ATP Ill criteria, which require the
presence of at least three of the following risk factors: elevated triglyceride levels, reduced high density lipoprotein cholesterol levels, high blood
pressure, increased fasting blood glucose levels, and abdominal obesity.

Results: Out of 2,526 participants, 1,981 were male (78.4%) and 545 were female (21.6%). The mean of age was 39.74 years. The prevalence of MetS
was 11%, with higher rates observed in older workers, males, smokers, married individuals, and those exposed to occupational heat stress, noise, and
shift work. Logistic regression analysis identified significant associations between MetS and factors such as age, heat stress exposure, and shift work
(p<0.05).
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Conclusion: The study highlights a strong link between age, occupational heat stress, shift work, and the prevalence of MetS in workers. These findings
underscore the importance of implementing tailored interventions to mitigate occupational risks, particularly for older employees and those exposed

to extreme temperatures or irregular work schedules.
Keywords: Metabolic syndrome, workers, occupational exposures.
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BBEAEHUE

MeTabonunuyeckuii cuHapom (MC) — 3To COBOKYMHOCTb B3aUMOC-
BA3aHHbIX GAKTOPOB PUCKA, 3HAUUTE/NBHO NOBbILLAIOLLMX BEPOATHOCTb
pa3BuTHA caxapHoro auabeta Il TMNa U cepAeYHO-CoCyAUCTbIX 3a60-
nesaHuii [1]. K sTum dakTopam OTHOCATCA MHCYIMHOPE3UCTEHTHOCTD,
abaoMMHaNbHOE OKUpeHUe, NOBbILLEHHOE apTepuasbHOEe AaBieHune
n aucamnuaemus [2]. MomMrMO yBENMYEHNA PUCKA YKa3aHHbIX 3a60-
neBaHuit, MC TaKxKe CBsi3aH C MOBbILEHHOW BEPOATHOCTbIO MPEXK-
AeBpemMeHHoM cmepTy [3]. PocT ero pacnpocTpaHEHHOCTU AenaeT aTy
npobnemy KpaiHe aKTyanbHOW Ha I06anbHOM ypoBHe [4].

Mo faHHbIM nccnepoBaHmin, ot 20% o 30% B3pocioro Hacene-
HWA B Pa3/IMYHbIX cTpaHax ctpagaeT MC [5], xoTa ypoBeHb ero pacnpo-
CTPaHEHHOCTM 3aBWUCKT OT nonyaauum. Hanpumep, 8 10 eBponenckmx
CTpaHax nokasatenb coctasnsaet 24,3 % [6], B Typumn — 27,21 % [7], 8
TagKuKkuctaHe — ot 7,2% po 13,5% [8], a B baHrnagew — 30,0% [9]. B
MpaHe pacnpoctpanéHHoctb MC BapbupyeT ot 13% no 37% 8 3aBu-
CMMOCTU OT UCCNeslyeMoW BbIDOPKM 1 UCMOb30BaHHbIX AMArHoCTUYe-
ckux Kputepues [10]. B page uccnenosaHuit yxe paccmaTpyBanach
anmgemuonorna MC B pasnnyHbIX perroHax ctpanbl [11, 12], ogHako
NN HEMHOTUE COCPeOTOYEHbI Ha NTPOdPECCUOHANbHBIX Fpynnax.

MC 06bI4HO AMArHOCTUPYETCA Ha OCHOBAHWUM KPUTEPUEB, Pa3pa-
60TaHHbIX YeTbIPbMA OCHOBHbIMM NaTdopmamu: EBponeiickoli rpyn-
MoV MO M3YYeHUI0 UHCYMHOPE3NCTEHTHOCTH, BO3, MexayHapoaHow
denepaupeit gnabeta (IDF) n HaumoHanbHoOM 06pa3oBaTenbHoM Npo-
rpammoit no xonectepuHy (NCEP) — naHenb no neyeHunto B3poc/bix
Il (ATP 11l). HecmoTps Ha HeKoTOpble PasNuMums, BCe 3TU NPOrPaMMbl
BK/IOYAIOT TaKMe NapameTpbl, KaK HapyLUEHHaA TONePaHTHOCTb K Fto-
KO3€, MOBbILIEHWE YPOBHA INIMKEMUM HATOLLAK, AMCAUNUAEMUA, OXKM-
peHWe 1 apTepuanbHasa rmnepTeHsua (no Kputepuam BO3). Kputepun
NCEP ATP Ill doKycupytoTca Ha apTepuanbHOM AABNEHUWU, OKPYHK-
HOCTW Ta/uK, YPOBHE TPUIIIMLIEPUAOB, YPOBHE IHOKO3bl HATOLIAK U
ypoBHe xonectepuHa JINBM [12].

MpaH, c HaceneHnem 6onee 80 MWNIMOHOB YENOBEK, Npes-
CTaBAAOWMIA COOOMN LIMPOKMI CNEKTP 3THUYECKMX, COLMaNbHO-3-
KOHOMMWYECKUX W KYNBTYPHbBIX FPYMM, UMeeT YHUKa/lbHble YCI0BUA,
cnocobcTaytowme pasHoobpasmnto B pacnpocTpaHéHHocTn MC [13].
YunTbIBaA 3Ty BapUaTMBHOCTb, KpaiiHe BaXKHO NPOBOAWTb OTAE/bHbIE
UCCNef0BaHMA B Pa3NMYHbIX MONYAAUMAX. AHANU3 PacnpoOCTPaHEH-
HocTv MC cpeayn paboTHUKOB, HAaXOAALLMXCA NoA, HabaoaeHem 3a-
MaZHOro LEHTPa 3/paBOOXPaHeHNs TerepaHa, MOXeT [aTb LieHHYIo
MHPOPMALMIO O COCTOSHWUM 340POBbSA AAHHOW rpynnbl aunu. ITo, B
CBOO O4epesib, MOMOXKET YCOBEPLUEHCTBOBATb NOAUTUKY B 0bnacTu
3[1paBOOXPaHEHNA U Mepbl NPOdUNAKTUKM 3aboneBaHuit. Kpome
TOro, UCMNoNb30BaHWE MYNbTUBAPUAHTHOIO aHaiu3a € YY4ETOM MecT-
HbIX U Ky/JIbTYPHbIX 0COBEHHOCTEN MO3BOUT BbIABUTL Clabble mMecTa
¥ cneupduyeckune noTpebHOCTH AaHHOK Npobaembl. Takum obpasom,
npoBefeHWe LAaHHOTO WMCCNEe0BAHMA MOXKET 3HAUYUTENIbHO Crocob-
CTBOBATb YKPEMNIEHMIO 3[,0POBbSA HACENEHMSA U MOBbLILEHWIO KaYecTsa
NPodUNAKTUYECKUX NPOTPAMM.
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INTRODUCTION

Metabolic syndrome (MetS) refers to a group of intercon-
nected risk factors that substantially elevate the risk of develop-
ing type 2 diabetes and cardiovascular diseases [1]. These factors
include insulin resistance (IR), central obesity, elevated blood
pressure (BP), and dyslipidemia [2]. In addition to heightening the
risk for these conditions, MetS is associated with a greater like-
lihood of early mortality [3]. Its rising prevalence has made it a
pressing global health concern [4]. Studies estimate that 20-30%
of adults in various countries are affected by MetS [5], though
prevalence rates differ among populations. For example, the
prevalence has been reported as 24.3% in 10 European nations
[6], 27.21% in Turkey [7], 7.2 to 13.5% in Tajikistan [8], and 30.0%
in Bangladesh [9]. In Iran, MetS prevalence has been reported
from 13% to 37%, depending on study populations and diagnostic
criteria [10]. Several studies have explored the epidemiology of
MetS across different regions of the country [11, 12], but limited
research has been conducted on its prevalence among specific
occupational groups.

MetS is commonly defined through four major frameworks:
The European Group for the Study of Insulin Resistance, the
World Health Organization (WHO) definition, the International
Diabetes Federation (IDF) and the National Cholesterol Education
Program (NCEP) Adult Treatment Panel Ill (ATP 1lI). While these
definitions have slight variations, they generally include risk fac-
tors such as impaired glucose tolerance (IGT), impaired fasting
glucose (IFG), dyslipidemia, obesity, and hypertension (WHO cri-
teria). The NCEP ATP Il criteria focus on BP, waist circumference
(WC), triglycerides (TG), fasting blood sugar (FBS), and high-densi-
ty lipoprotein (HDL) cholesterol levels [12].

Iran, with its population of over 80 million people from di-
verse ethnic backgrounds and lifestyles, presents unique environ-
mental, socio-economic and cultural factors, that likely influence
the distribution of MetS prevalence [13]. Given the variation in
prevalence across populations, independent studies on MetS in
diverse groups are crucial. Examining the prevalence of MetS in
the working population covered by the West Tehran Health Cen-
ter will provide important information about the health status of
this group. This information could help improve health policies
and disease prevention efforts. Additionally, multivariate data
analysis considering local and cultural differences can highlight
weaknesses and specific needs of the community. For this reason,
conducting this study could significantly contribute to improving
community health and enhancing health programs.

PURPOSE OF THE STUDY

To explore the relationship between MetS and occupational
or environmental factors among industrial workers and provide
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LLENb UCCNEQOBAHUA

M3yunTb B3anmocsasb mexay MC v npodeccroHanbHbIMK UAn
9KOIOTMYECKMMM haKTOpamm Cpesiv MPOMBbILLIEHHBIX paboumx 1 faTb
pekoMeHAaLMK No NPOPUNAKTUYECKUM 1 03L0POBUTE/IbHBIM Mepam
Ha paboumnx mecTax.

MATEPUAN U METOAbI

HacTosillee  onwucaTenbHO-aHaIMTUYECKOE MOMepevyHoe  Uc-
CNefoBaHve NPOBOAMIOCH Cpeayu paboumx, 3aperucTpupOBaHHbIX
B 3amagHOM UeHTpe 34paBooxpaHeHua TerepaHa, B nmepuopg ¢ 21
mapTa 2023 . no 21 wiona 2024 r. B MipaHe B COOTBETCTBUM C TPYAO-
BbIM 3aKOHOAATENIbCTBOM 06s3aTe/IbHble NPOdOCMOTPbI MPOBOAATCA
€XKEerofiHo Mof, KOHTPO/MEM LEHTPOB 3/4paBOOXpaHeHUA. [10CKONbKY
6ONBLUMHCTBO NPOMBILLIEHHbIX NpeAnpuATUiA TerepaHa pacrnonoxe-
HO Ha 3amafie roposa, UCCNenoBaHWe 0XBaTbiBano pabounx Gpabpuk
1 MaCTePCKMX, HaxoaaLmxca nos HabaogeHMem 3anafHoro LeHTpa
3[1paBOOXPAHEHNA.

MpodocmoTpbl MPOBOAUANCH B aKaZEMUYECKOW KAMHUKE Npo-
beccroHaNbHOM NATONOMMKN — KPYNHENLIEM yYpexAeHun nogobHo-
ro poga Ha 3anage TerepaHa, B KOTOPOW 3a JaHHOE Bpems MpoLLau
exerofHble npodocmoTpbl 2542 Yenoseka. B nccnefoBaHue BKAtO-
YaNNCb YYACTHWKU, PETYIAPHO NPOXOAMBLUME MELULMHCKUIA OCMOTP,
U UCK/II0YaNUChb 6oNbHbIE C BPOXKAEHHBIMKU MeTabonnyecknumu 3abo-
NeBaHUAMM, CEPAEYHON He0CTaTOYHOCTbIO, 3a60/1€BaHUAMM MOYEK,
BTOPWUYHOM rUnepTeH3Nen Uan NPUHUMABLUME NIEKAPCTBA, CNOCOOHbIE
MOB/AMATL Ha M3y4YaeMble NOKa3aTesn. B utore U3 uccnenosanus bbiio
MCKOYEHO 9 YeNoBeK C MOYEYHON HeJ0CTaTOuHOCTbIO, 4 — C cepaey-
HOM HEeOCTAaTOYHOCTbIO M 3 — C BTOPMYHOW runepTeHsnei. Takum ob-
pa3om, B MccnefoBaHme BOLWO 2526 y4acTHMKOB.

[aHHble 6biM NonyyYeHbl M3 MEAMLMHCKUX KapT paboTHUKOB
W BK/IKOYaNM Aemorpaduyeckue cBeAeHus (nos, BO3pacT, ypoBeHb
06pa30BaHNA, CEMeHOe MONOXKEHWNE, Hauume BPEAHON NMPUBbIYKK
KypeHus), NpodeccMoHabHble BO3LEWCTBMA W AaHHble KAWHUYe-
CKoro 06cnenoBaHusA (OKPYKHOCTb TasiuK, apTepuabHOE AaB/EHNE,
YPOBEHb [/110KO3bl HATOLaK, Tpuranuepuaos v J/INBM). Nepeg npose-
[leHVeM OCMOTPOB OMbITHBIW Bpay No NpodnaTonorinm NPousBoAuI
06x04, NPOV3BOACTBEHHbIX MOMELLEHWUI ANA BbIABNEHUA NOTEHLUMaNb-
HbIX NPOMECCHOHA/IbHBIX BPEAHOCTEMN.

OnpepeneHna npodpecCMOHaNbHbIX BO34ENCTBUM

e TennoBoii cTpecc: BO3AeiCTBME OMNpesenanoch Ha OCHO-
Be OLIEHKM YC/NOBMIA TpyAa, NPOBEAEHHOW Creuuanuncra-
MW NO rUrMeHe Tpyaa € Mcnonb3oBaHuem uHaekca WBGT
(Wet Bulb Globe Temperature — TemnepaTtypa no MoKpomy
LIAapOBOMY TepMOMETPY). PaboOTHUKM cunTanuch noasep-
YKEHHbIMM TENI0BOMY CTpeccy, ecnun 3HavyeHne WBGT npe-
BblWwano 28°C npu ymepeHHON GU3nYecKoi Harpyske (B
COOTBETCTBMM CO CTaHAapToMm ISO 7243) [14].

e Lllym: Bo3aeliCcTBME OLLEHMBANOCH C MOMOLLBIO MEPCOHAsb-
HbIX A,O3MMETPOB MPU NNAHOBbIX NPOU3BOACTBEHHbIX 06-
cnefioBaHMAX. COTPYAHWMKM CYMTANUCL MOABEPIKEHHBIMM
BO3JENCTBMIO LWYMa, C/IM UX CpefHEeCMeHHoe (3a 8 yacos)
3HaueHMe Wyma npesbiwano 85 ab(A), cornacHo gonycTu-
MbIM Npeaenam, pekomeHaoBaHHbIM OSHA [15].

e PactBOopUTENU: B UMC/IE U3YUYEHHbIX pacTBOpUTENei — beH-
30N, TONYON W KCUNOA, KaK Hanbonee Yacto NnpumeHaemble
B aHANM3MPYyeMbIX OTPAC/IAX NPOMBbILWNIEHHOCTU. Bosaei-
CTBME OMPEeAensnoch Ha OCHOBE aHa/M3a BO3AyXa U CpaBs-
HWBaNOCb C NpefenbHO JOMYCTUMBIMU KOHLEHTPALMUAMM
no OSHA [15].

insights to guide workplace health interventions and preventive
measures.

METHODS

This descriptive-analytical cross-sectional study was con-
ducted on workers registered with the West Tehran Health Center
between March 21, 2023, and July 21, 2024. In Iran, according
to the labor law, annual occupational examinations are required,
and these examinations are carried out under the supervision of
health centers. Since most of the industrial fields of Tehran city
are located in the west, the information in our article is from the
workers of factories and workshops covered by the health center
of West Tehran. The annual occupational examinations were per-
formed in an academic occupational medicine clinic, which is the
largest academic occupational medicine clinic located in the west
of Tehran.

A total of 2,542 participants underwent annual occupation-
al health examinations at the Occupational Health Clinic. Partic-
ipants were included if they attended regular health screenings
and excluded if they had metabolic congenital diseases, heart
failure, renal disease, secondary hypertension, or medications
that could interfere with the study's variables. Finally, 9 partici-
pants were excluded due to kidney failure, 4 with heart failure,
3 with secondary hypertension, and the study was conducted on
2526 participants.

The study gathered data from the occupational health re-
cords of the workers, which included demographic information
(gender, age, education level, marital status, and smoking habits),
occupational exposures, and clinical measurements (WC, BP, FBS,
TG and HDL levels). Before conducting the health examinations,
an experienced occupational health professional performed a
walk-through survey at the workplace to identify potential occu-
pational exposures.

Definition of occupational exposures

e Heat stress: Heat stress exposure was determined
based on workplace measurements conducted by oc-
cupational health experts using the Wet Bulb Globe
Temperature (WBGT) index. Workers were considered
exposed if their WBGT exceeded the recommended
threshold of 28°C for moderate workloads (as per ISO
7243 standards) [14].

e Noise: Noise exposure was assessed through person-
al dosimetry during routine workplace assessments.
Workers were classified as exposed if their 8-hour
Time-Weighted Average (TWA) exceeded 85 dB(A), in
line with the permissible exposure limit recommended
by OSHA [15].

e Solvents: The solvents assessed included benzene, tol-
uene, and xylene, which were identified as commonly
used in the studied industries. Exposure was deter-
mined through air sampling and compared with the
permissible exposure limits recommended by OSHA
[15].

e  Metal fumes: Workers exposed to metal fumes, such
as welding fumes (iron oxides), were classified based
on air sampling results exceeding the permissible expo-
sure limits recommended by OSHA [15].

e  Gases: Gaseous exposures, including carbon monoxide
(CO) and sulfur dioxide (SO2), were monitored using di-
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MeTtannuueckme aspo30nu: BO3JENCTBUE, Hanpumep,
CBaPOYHbIX AbIMOB (OKCUAbI KeNe3a), OLEeHNBaNOCh No pe-
3ynbTaTam npob Bo3gyxa. PaboTHMKM cumTanuch noasep-
YKEHHbIMM, eC/IM MOoKasaTenu MpeBbllany A0oNnycTUMble
3HaveHus no OSHA [15].

la3bl: Bo3geicTMe yrapHoro rasa (CO) u avokecuaa cepobl
(SO,) oTcnekmnBanoch ¢ NOMOLLBIO MPAMO MOKa3blBaOLLMX
npnbopoBs. NMopPoroBbIMU CHATANNCL 3HAYEHUA, NPEBbILIA-
towme 50 ppm ans CO u 5 ppm ana SO, (No pekomeHAaa-
umam OSHA) [15].

HeuoHusmpylolwee usnyyeHue: pabOTHWMKM CUMTANUCHL
NoABEPKEHHbIMU eMY, eCU WX TPyAoBas AeATeNbHOCTb
BK/OYaNa ANMUTENbHOE BO3AEUCTBME YbTPadKOoaeToBOro
(Y®), pagunoyactotHoro (PY) nsnydeHus nam anekTpomar-
HUTHbIX nonel (IMI) — Ha OCHOBaHWM PE3yNLTATOB exKe-
rOAHbIX MeA0CMOTPOB.

WoHusuMpyloLwee nMsnyyeHue: CoTpyaHUKK, paboTasime B
YCNOBUAX U3MEPAEMOTO YPOBHA MOHW3UPYIOLLETO U3NyYe-
HUA (HanpMmep, PEHTFEHOBCKOro MM ramMmMa-u3nyyeHus),
MPEeBbILIAOLLETO AONYCTUMble HopMbl OSHA, OTHOCKAMUCH K
noABep*KeHHbIM KaTeropuam [15].

Bubpauma: Bo3zeictame ¢uKCMpoBanoch y paboTHUKOB,
MCMOMb3YIOWMX PYYHble BUBPOUHCTPYMEHTLI (Hanpumep,
WanMdOoBasbHbIE MAWWHbI, APean), MO0 HaXOAALMXCA B
30Hax 06Leit BUbpauun Tena (Hanpumep, paboTa ¢ TAXKE-
/IO TEXHWUKOM), NPY MPEBLILWEHUN AONYCTUMbIX YPOBHE
no OSHA [15] nuam 1SO 2631-1 [16].

BNaXKHOCTb: NOABEPKEHHOCTb BbICOKOW BNAXKHOCTU DUK-
CMpPOBanacb Npu ypoBHE OTHOCWUTE/IbHOW BAAXKHOCTM 60-
nee 75%, COMMacHO AaHHbIM eXeroaHbIx obcnenoBaHMiA
pabounx ycnosui.

Mbinb: BO34ENCTBME MblAM  KNAcCUOUUMPOBANOCh Kak
«MMetoLLEee MeCTo» B C/lyyae NPeBbILLeHUA YPOBHel TBEp-
[bIX YacTu, (Hanpumep, BAbIXaemas KpemMHUeBas Uam op-
raHM4ecKas nblb) NPeaeNbHO AOMYCTUMbIX 3HAYeHUIA Mo
OSHA [15].

Kucnotbl U wénoun: paboTHUKM CUUTANUCL MOABEPKEH-
HbIMW MM, €CIN PerynapHo paboTann C CUAbHBIMM KKC-
NoTamu (Hanpumep, CEPHOM KWUCIOTOW) MM WEnovamu
(Hanpumep, rMAPOKCUAOM HATPKUA) B KOHLIEHTPALMAX, Npe-
BbILLAIOLLMX PEeKOMEeHAyeMble HopMbl 6e3onacHocT OSHA
[15].

CmeHHas pabota: onpeaensnack Kak tobas popma Tpyso-
BO 3aHATOCTM, BbIXOAALLAA 33 PAMKM CTaHAAPTHOrO AHEB-
Horo rpadwmka c 7:00 go 18:00 [17].

OvnarHocTMKka metabosnyeckoro cuHApoma

MC anarHoctnposanca B cooTBeTcTBMM C KpuTepuammu NCEP ATP
111 [18], KoTopble TPEBYIOT HaMUMA KaK MUHUMYM TPEX U3 CEAyOLLMX
NPW3HaKOB:

OkpyHOCTb Tanumn (WC): 6onee 102 cm (40 aroiimos) y
MYXUYMH nnm 6onee 88 cm (35 AOMMOB) Y KEHLLMH;
Tpuranuepuabl (TG): 150 mr/an uav npuém nekapcrs g
UX KOPPEKLUU;

Xonectepuu JINBIM (HDL): <40 mr/gn y myskumH nam <50
M[/LN1 Y JKeHWMH, TM60 NPUEM MeyMKaMEHTOB A/1A MOBbl-
LLIEHWNA ero YPOBHS;

Tnioko3a Hatowak (FBS): >100 mr/an uam npuém nexkapcTs
[ONA €€ CHUXKeHuA;

ApTtepuanbHoe gasnenue (Af): cuctonmyeckoe >130 mm
Hg vnu gpuactonmyeckoe >85 mm Hg, nnbo npuém aHTUru-
nepTeH3uBHbIX NPenapaTos.

rect-reading instruments. Workers were considered ex-
posed if levels exceeded 50 ppm for CO and 5 ppm for
S0, as per OSHA guidelines [15].

Non-ionizing radiation: Workers were classified as ex-
posed if their occupational tasks involved prolonged
exposure to sources such as ultraviolet (UV) radiation,
radiofrequency (RF) radiation, or electromagnetic fields
(EMF), based on annual occupational health evalua-
tions.

lonizing radiation: Workers were categorized as ex-
posed if they worked in environments with measurable
levels of ionizing radiation (e.g., X-rays, gamma rays)
exceeding OSHA's permissible exposure limits (PEL)
during routine workplace evaluations [15].

Vibration: Exposure to vibration was classified as “Yes”
for workers who operated handheld vibrating tools
(e.g., grinders, drills) or worked in environments with
whole-body vibration (e.g., heavy machinery) exceed-
ing OSHA [15] or ISO 2631-1 guidelines [16].

Humidity: Workers were considered exposed if their
workplace conditions involved high levels of relative
humidity, typically exceeding 75%, as recorded during
annual workplace assessments or health evaluations.
Dusts: Exposure to dusts was categorized as “Yes” for
workers operating in environments with particulate
matter levels (e.g., respirable silica or organic dusts)
exceeding OSHA’s PELs during workplace evaluations
[15].

Acid and bases: Workers were classified as exposed if
they regularly handled or were in proximity to strong
acids (e.g., sulfuric acid) or bases (e.g., sodium hydrox-
ide) at concentrations exceeding OSHA-recommended
safety thresholds [15], based on workplace evaluations.
Shift work was defined as any work schedule that falls
outside the standard daytime hours of 7:00 AM to 6:00
PM [17].

MetS diagnosis
MetS was identified using the NCEP ATP Il criteria [18],
which require the presence of at least three of the following con-

ditions:

WC greater than 40 inches for men or 35 inches for
women.

TG 2150 mg/dL or the use of medications to manage
its level.

HDL <40 mg/dL in men or <50 mg/dL in women, or the
use of medications to increase its levels.

FBS >100 mg/dL or the use of medications to control
blood sugar.

Systolic BP >130 mm Hg or diastolic BP >85 mm Hg, or
the use of antihypertensive medication.

Statistical analysis

Data analysis was performed using SPSS version 24. Descrip-
tive statistics were calculated to summarize the demographic
and occupational characteristics of the participants. Continuous
variables are presented as mean + standard deviation (SD), and
categorical variables are presented as frequencies and percentag-
es. To assess the normality of continuous data, the Shapiro-Wilk
test was performed. To compare the differences between groups,
independent t-tests were applied for continuous variables, and
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CTaTUCTMYECKUI aHanus

AHann3 AaHHbIX MPOBOAMACA C UCMNO/b30BaHWEM NPOrPaMMHO-
ro obecneyenms SPSS sepcum 24. OnuncaTenbHas CTaTUCTUKA NpUMe-
HANACb A/1A CYyMMUPOBaHUA feMorpaduyeckux 1 npodeccmoHanbHbIX
XapaKTePUCTUK Y4aCTHUKOB. HenpepbiBHble NnepeMeHHble npeacTas-
NIeHbl B BUAE CPELHEro 3HAYEHUA * CTaHZAPTHOE OTK/IOHeHwue (SD),
KaTeropuasnbHble — B BUAE YacTOT M NPOLLEHTOB. 114 OLeHKN HopMasib-
HOCTM pacnpeaeneHnsa HenpepblBHbIX NepeMeHHbIX MPUMEHANCA KpK-
Tepuii LLanmpo-Yunka. CpaBHEHWE MeXKAY rpynnamu NpoBOAMAOCH C
1cnonb3oBaHuem t-kputepus CTblofeHTa 418 He3aBUCHMMbIX BbIGOPOK
(HenpepbIBHbIE NEPEMEHHbIE) U KpUTEPUA XU-KBAAPAT (KaTeropuans-
Hble nepemeHHble). [1A OLEHKM CBA3WU MEXAY MHOMKECTBEHHbIMM
He3aBUCUMbIMU NepemeHHbIMU 1 Haanunem MC npumeHAnoch no-
TUCTUYECKOE PerpeccvoHHOe MOAENMPOBAHNE C KOPPEKTUPOBKOW Ha
noTeHLMaNbHble GaKTOPbI, BAUAIOLLME HA Pe3y/bTaTbl UCCEA0BAHMA.
B mogenb BKNtOYaNMCh NepemeHHble, cBA3aHHble ¢ MC, ctaTuctuye-
CKM 3HauMMble NpU 0fHOGAKTOPHOM aHanm3e. PaccunTbiBanuCh OT-
HoweHwA WwaHcoB (OLU) ¢ 95% poseputenbHbIMKU MHTEpBanamu (AN).
CTaTncTmyeckasa 3Ha4MMOCTb YCTaHaBAMBaNach Ha yposHe p<0,05.

dTuyeckue coobparkeHua

MccneposaHue nony4unno ogobpeHune STUUECKOrO KOMUTETA MO
MEAMLMHCKUM UCCNea0BaHMAM MPaHCKOro yHUBepCHUTeTa MeauLmH-
CKUX HayK 5 ¢espana 2024 ropa (koa: IR.IUMS.REC.1402.1041). Ot
BCEX YYACTHMKOB 6bI10 NONYYEHO MUCbMEHHOE MHPOPMMPOBAHHOE
cornacve. PaboTa NnpoBoauaach B COOTBETCTBUM C NMPUHLMNAMM Xesb-
CMHKCKOM AeKnapaumu.

PE3YNILTATbI

Bcero B nccnepoBaHme 6b110 BKAOYEHO 2526 paboTHMKOB, Npo-
WeaWwmnx exerogHole NpodoCcmoTpbl B KAMHUKE npodnatonoruu, B
COOTBETCTBUM C KPUTEPUAMM BKNKOUEHUA U UCKAKOYeHUA. Cpean HUX
6b111 1981 my»kumHa (78,4%) 1 545 eHLwmH (21,6%). MeHaTbimu unm
3aMY}KHMMM OKaszanucb 1522 yyacTHuKa (60,3%). /inwwb 498 yenosek
(19,3%) coobLLMAM O HANMUMK BPELHOM NPUBBIYKM K KYPEHMUIO.

PacnpeseneHve no yposHio 06pa3oBaHuA BbIMALENO Clesyto-
wym obpasom:

. HenonHoe cpegHee —21,3%

e cpeaHee—41%

e cpeaHe-cneumancHoe —8,2%

e BbiCllee (6akanasp) —21,7%

e maructpatypa—6,6%

®  [OKTOpCKasA cTeneHb —1,2%

CornacHo kputepuam NCEP ATP Ill, 06wwas pacnpocTpaHEHHOCTb
MC cpeam y4acTHUKOB cocTasuna 11% (270 yenosek), npuuém cpeam
MYXXUMH OHa cocTaBwna 12,1%, a cpeau KeHwmH — 7%.

B 1abn. 1 npescTaBieHbl NOKasaTenu pacnpocTpaHéHHocTn MC
B 3aBMCMMOCTU OT Aemorpaduyecknx u npodeccroHanbHbIx dakTo-
poB. Y numu, ¢ MC cpefiHWit BO3pacT Bbial 3HAUMTENBHO BbILLE, YeM Y
nny, 6e3 MC (39,74+10,19 npotus 34,91+9,61 ner, p<0,05). MC vawie
BCTPEYA/ICA Y MY}KUMH, Y KEHATbIX/3aMYMKHMX U Y WL, C yPOBHEM 06-
Pa30BaHMA HU¥Ke CpesiHero — 3T1 Pasinyma Bblin CTaTUCTMYECKM 3Ha-
unmbimu (p<0,05).

Take 6blna BblABAEHA 3HAUMMaA CBA3b Mexay Hannumem MC
1 npodeccMoHanbHbIMK GaKTopamu, BKIOYAA BO3LEUCTBME LUYMA,
TENN0BOro CTpecca, PacTBoOpuTENel, MeTaNlnyecknx aspos3onein u
CMeHHoM paboTbl (p<0,05).

Mocne KOPPEKTUPOBKM Ha PaKTOPbI, NOTEHLMAABHO BAMAOLLME
Ha pe3synbTaThl UCCNEA0BaHMA, MHOTOBapUaHTHaA 0TUCTUYECKan pe-
rpeccroHHas mogenb (Tabn. 2) nokasana, YTo CBA3b Mexy BOo3pac-

chi-square tests were used for categorical variables. For examin-
ing the association between multiple independent variables and
MetS, logistic regression modeling was employed to adjust for
potential confounding factors. The variables included in the logis-
tic regression model were selected based on their known associ-
ation with MetS and their statistical significance in the univariate
analysis. The odds ratios (ORs) with 95% confidence intervals (Cls)
were calculated to assess the magnitude of the associations. The
level of statistical significance was set at p<0.05.

Ethical considerations

The study received ethical approval from the Medical Re-
search Ethics Center of Iran University of Medical Sciences on
February 5, 2024, under the code IR.IUMS.REC.1402.1041. Writ-
ten informed consent was obtained from all participants. The
research adhered to the principles outlined in the Declaration of
Helsinki to ensure ethical compliance.

RESULTS

A total of 2,526 employees who attended the Occupation-
al Medicine Clinic for occupational health examinations, partici-
pated in the study based on inclusion and exclusion criteria. Of
the participants, 1,981 (78.4%) were men and 545 (21.6%) were
women. A total of 1,522 participants (60.3%) were married.
Among the participants, only 498 (19.3%) reported a history of
smoking. The level of education of the participants was:

e below high school diploma —21.3%

e high school diploma - 41%

e  associate degree —8.2%

e bachelor's degree —21.7%

e master’s degree — 6.6%

e doctorate—1.2%

According to the NCEP ATP lll criteria, the overall prevalence
of MetS among participants reported 11% (270 individuals), with
rates of 12.1% in men and 7% in women.

Table 1 highlights the MetS prevalence based on demo-
graphic and occupational variables. Individuals with MetS had
a significantly higher average age compared to those without
(39.74+10.19 vs. 34.9149.61, p<0.05). The prevalence of MetS
was notably higher among men, married participants and partic-
ipants with an education level below high school diploma. These
differences were statistically significant (p<0.05).

MetS prevalence was also associated with occupational
factors, including exposure to noise, heat stress, solvents, metal
fumes, and shift work (p<0.05).

After adjusting for potential confounders, the multivariate
logistic regression model (Table 2) showed that the relationship
between age, shift work, and heat stress with MetS remained sig-
nificant. In contrast, other variables such as exposure to noise, sol-
vents, and metal fumes were not statistically significant in the mul-
tivariate analysis. These findings highlight the complex interaction
between age, occupational conditions, and the risk of MetS.

DisScusSION

MetS represents a cluster of interconnected metabolic
abnormalities, including abdominal obesity, hypertension, dys-
regulated glucose metabolism, dyslipidemia, and IR [1]. These
conditions collectively increase the risk of chronic diseases such
as certain cancers, type 2 diabetes mellitus, cardiovascular disor-
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Tabauya 1 CeA3b mexdy demozpaguyeckumu u
npogeccuoHanbHbIMU hakmopamu u MC

Table 1 Association between occupational and
demographic factors and MetS

MC » OtcyTcTBUE !VIC oL (95% AM)
MetS positive MetS negative OR (95% Cl)
270 (11%) 2188 (89%)
Mon My»ckoit/Male 233 (12.1%) 1696 (87.9%)
Gender eHckuii/Female 37 (7%) 492 (93%) 0.54(0.38-0.78)
CemeliHOe NonoXKeHue Xonoct/He 3amy»em/ Single 70 (7.1%) 911 (92.9%)
Marital status ¥enat/3amyxem/Maried 200 (13.5%) 1277 (86.5%) 20(1:53-271)
KypeHue Het/No 208 (10.6%) 1763 (89.4%)
Smoking [Oa/Yes 62 (12.7%) 425 (87.3%) 1.23(0.97-1.67)
Baanaspuar/CrypenT 179 (11.8%) 1337 (88.2%)
ypOBEI-.|b 06pa3oBaHuA Undergraduate 0.75 (0.57-0.98)
Education level AcnupaHTypa/MaructpaTtypa 84 (9.1%) 835 (90.9%)
Postgraduate
Bosaelicteue LL.IyMa Oa/Yes 146 (13.2%) 957 (86.8%) 151 (1.17-1.95)
Exposure to noise Het/No 124 (9.2%) 1231 (90.8%) ' ' '
Bo3geincTene HEMOHM3UPYOLLEro [Oa/Yes 113 (10.3%) 985 (89.7%)
N3y4eHus 0.87 (0.68-1.13)
Exposure to nonionizing radiation Het/No 157 (11.5%) 1203 (88.5%)
BosaelicTBue MOHM3MPYIOLLETrO Oa/Yes 0 (0%) 10 (100%)
N3y4eHua 0.89 (0.87-0.90)
Exposure to ionizing radiation Het/No 270 (11%) 2178 (89%)
Bo3geicTBMe TENI0BOrO CTpecca Ha/Yes 18 (25.4%) 53 (74.6%)
Exposure to heat stress Het/No 252 (10.6%) 2135 (89.4%) 28(1.65-4.98)
BosgeiicTeune Bubpaunm a/Yes 1(10% 9 (90%
EngSUfe to vibratFi)o: ﬂeT/No 26(9 (11)%) 21(79 (;9%) 0-90(0.11-7.13)
Bo3zeicTene BAasKHOCTH Oa/Yes 2 (4.7%) 41 (95.3%)
Exposure to humidity Het/No 268 (11.1%) 2147 (88.9%) 0-39(0.09-1.62)
BosaelicTBue pacteoputenei [a/Yes 65 (15%) 367 (85%)
Exposure to solvents Het/No 205 (10.1%) 1821 (89.9%) 157(1.16-2.12)
BosaelicTeue rasos [Oa/Yes 15 (8%) 172 (92%)
Exposure to gases Het/No 255 (11.2%) 2016 (88.8%) 068 (0.40-1.18)
BosgeicTeue nbiin [Oa/Yes 46 (8.9%) 471 (91.1%)
Exposure to dusts Het/No 224 (11.5%) 1717 (88.5%) 0.74(0.53-1.04)
Bo3sgeincTBune KMCNOT U Wénoyein a/Yes 3(8.1% 34 (91.9%
Expgsure to acid-bases : ﬂeT/No 26(7 (11?%) 215(4 (89%)) 071(0-21-2.33)
BosgeiicTBne NapoB MeTan/ioB Oa/Yes 20 (21.5%) 73 (78.5%)
Exposure to metal fumes HeT/No 250 (10.6%) 2115 (89.4%) 2:31(1.38-3.86)
CmeHHasn pabota [Ha/Yes 30 (17.8%) 139 (82.2%)
Shiftwork HeT/No 240 (10.5%) 2049 (89.5%) 184 (1.21-2.79)

TOM, CMeHHOW paboToii 1 Tennosbim cTpeccom ¢ MC ocTaétea cTa-
TUCTMYECKM 3HAUMMON. HanpoTue, Apyre nepemeHHble, Takue Kak
BO34eWCTBME LLYMa, PAaCTBOPUTENEN U METANIIMYECKUX a3p030/1ei, He
NPOLEMOHCTPMPOBANM CTAaTUCTUYECKM 3HAYMMO CBA3M B MHOTOBapK-
AHTHOM aHanwu3e. 3TU pesynbTaTbl NOAYEPKMBAIOT CIOKHOE B3aUMO-
LENCTBME MEXAY BO3PacTOM, YCIOBUAMM TPYAA M PUCKOM Pa3BUTUA
MC.

OBCYXAEHUE

MC npegcTaBiset cob0i COBOKYMHOCTb B3aMMOCBA3aHHbIX Me-
TabONMYECKUX HapYLIEHWUI, BKtOYas abAOMWHANBHOE OXUPEHUE,
apTepuanbHYH TMNepTeH3uIo, HapyLLEHWE YIIEBOLHOMO 06MeHa, Anc-
JMNUAEMUIO U UHCYIMHOPE3UCTEHTHOCTb [1]. COBOKYMHO 3TW cocTos-
HUA NOBbILIAIOT PUCK PA3BUTHA XPOHUYECKUX 3a60/1EBAHWIA, TaKMX KaK
HEKOTOpble BUAbI PaKa, caxapHblii AnabeT Il Tuna, cepaevHo-cocyau-
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ders, and heightened mortality rates [3]. Accordingly, MetS has
surfaced as a critical global public health issue [1].

In this study, based on the NCEP ATP Ill criteria, the preva-
lence of MetS among 2,526 workers was 11%. This lower preva-
lence could be attributed to the "healthy worker effect", a phe-
nomenon where workers have better general health conditions
than the general population. This selection bias occurs because
individuals with better physical fitness are more likely to be em-
ployed in industrial settings, potentially leading to a decline in
prevalence of MetS in comparison with the broader population.

After accounting for potential confounders, significant as-
sociations persisted between MetS and factors such as age, heat
stress exposure, and shift work (p-value <0.05).

Aging is a recognized risk factor for the onset and progres-
sion of metabolic diseases due to physiological changes that dis-
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Tabnauya 2 AHanuz pakmopos, ceazaHHbIX ¢ MC — no2ucmuyeckas peapeccus

CraHpapTHas
owmnbKa (SE)
Standard error
(SE)

Bospact

.039 .008
Age
Mon
Gender 264 0
CemeliHOe NonoxeHue
Marital status e i
O6pa3(_)BaHv1e -.099 154
Education
Bo?,qEVICTBme wyma -160 146
Noise exposure
Tennosow cTpecc -1.010 .290
Heat stress
PactsopuTenn -.219 167
Solvents
Mapbl meTannos -.498 .275

Metal fumes

cTble 3a60/1eBaHMA ¥ NOBbILLEHHAA CMepPTHOCTb [3]. B cBA3u ¢ aTum MC
CTan BakHeMwel robanbHoM npobnemolt obLLeCTBEHHOTO 34paBo-
oxpaHeHws [1].

B HacTofem uccnefoBaHWM, NPOBEAEHHOM Ha OCHOBE Kpu-
Tepues NCEP ATP Ill, pacnpocTtpaHéHHocTb MC cpeam 2526 pabounx
cocTasuna 11%. 3To OTHOCUTENIbHO HU3KOE 3HAYeHWEe MOXKET ObiTb
06yCN0BNEHO TaK Ha3bIBaeMbIM «3pHEKTOM 340P0OBOr0 PaboTHUKa» —
beHomeHom, Npu KoTopom paboTatoLLee HaceneHue B CpefHeM OT/IU-
YaeTCA NYYLLMM COCTOSIHMEM 3[10POBbS MO CPaBHEHMIO ¢ 0bLei nony-
naumen. Takon cMCTEMATUYECKMIA CABUT CBA3AH C TEM, YTO GU3MYECKM
6onee 340poBble U BbIHOC/IMBBIE /IFOAYM Halle TPYA0YCTPAUBAOTCA Ha
NpOu3BOACTBEHHbIE NPEANPUATUA, UTO MONKET CHUNKaTb Habntogae-
MYI0 pacnpocTpaHéHHocTb MC.

Mocne KOPPEKTUPOBKM Ha PaKTOPbI, NOTEHLMAABHO BAMAOLLME
Ha pesynbTaThbl UCCEA0BAHNA, COXPAHANACL CTAaTUCTUYECKM 3HAYMMAsA
cBA3b mexay MC 1 Bo3pacTom, BO3aeNCTBUEM TEMI0BOMO CTpecca
CMeHHoM paboToii (p<0,05).

Bo3pacT npu3HaH BaxHbIM GaKTOPOM PUCKA BO3HUKHOBEHUA U
NporpeccMpoBaHna MeTabosIMYeCKUX HAPYLIEHWI, NOCKONbKY Gpusn-
0/10rMYecKMe BO3PACTHbIE M3MEHEeHUA HapyLaloT MeTabonnyeckui
rOMeoCTa3 M MOBbILIAKT BEPOATHOCTb PAa3BUTUA TakuMX 3ab0NeBaHMI
[18-20]. OfHUM U3 KNtOYEBbIX BO3PACTHBIX M3MEHEHMIA ABNAETCA CHU-
YKEeHWEe 0CHOBHOTO 0bMeHa BellecTs. ECM KalopUItHOCTb MUTaHWA He
KOPPEKTUPYETCA, 3TO MOMKET NPUBOAUTb K YBEIWYEHUIO Macchbl Tena
W MHCYIMHOPE3NUCTEHTHOCTU [21]. MIHCYNMHOPE3UCTEHTHOCTb — 3TO
CHU}KEHWE YyBCTBUTENIbHOCTU TKAHEH (B YaCTHOCTM, MbILLL,, NEYEHU U
YKMPOBOW TKaHW) K AEUCTBUIO MHCYNNHA. ITO HApYLWAET yTUAN3ALMIO
TJIIOKO3bl M BbI3bIBAET KOMMEHCATOPHYIO TMMEPCEKPELMI0 MHCYINHA
B-KneTkamm NomKeNy[0UHOM XKenesbl, YTo CO BpeMeHEM NPUBOAUT K
runepuHcyamHemuu [22, 23]. C BO3pacToM YyBCTBUTENBHOCTb K UHCY-
JIVHY, KaK NPaBWa0, NPOLO/IKAET CHUXKATBCA.

Bo3pacT TaKKe BAUAET Ha COCTaB Tena: YMEHbLIAETCA Mbllley-
Has Macca M yBE/IMUYMBAETCA KOMYECTBO KMPOBOW TKaHM [24]. 1o
COCTOfIHWE M3BECTHO KaK CapKOMEHUYEeCKoe OXKMPEHWE, U OHO UrpaeT
K/IOYEBYI0 PO/b B PA3BUTUM MeTabONMYECKUX HApPYLUEHWH, 3Hauu-
TenbHO nosblwasn puck MC [24, 25]. Kpome Toro, Bo3pacTHble rop-
MOHa/IbHble U3MEHEHUs, TaKME KaK CHUXKEHWE YPOBHS WHCYIUHOMO-

Table 2 Analysis of factors linked to MetS — logistic regression

Exp(B) 95% AU/95% Cl
(ow)
Banbg,
Wald Exp(B) HuxHUit ypoBeHb  BepXHUii ypoBeHb
(Odds Lower Upper
Ratio)
25.811 1.040 1.025 1.056
1.734 1.302 .879 1.929
.998 .843 .603 1.179
417 .905 .670 1.224
1.197 .852 .641 1.135
12.144 .364 .206 .643
1.735 .803 .579 1.113
3.277 .608 .355 1.042

rupt metabolic balance and heighten the likelihood of metabolic
disorders [18-20]. A notable age-related change is a decline in
metabolic rate. If caloric intake is not adjusted, this decrease can
lead to weight gain and IR [21]. IR refers to the impaired response
to insulin, particularly in tissues such as the muscles, liver, and
adipose tissue. This dysfunction impairs glucose utilization, trig-
gering a compensatory response in which B-cells increase insulin
producing. Over time, this heightened production leads to hyper-
insulinemia [22, 23]. Insulin sensitivity tends to decline further
with age.

Aging also influences body composition, promoting the
muscle mass decline and body fat increase [24]. This phenome-
non, referred to as sarcopenic obesity, plays a critical role in the
onset of metabolic disorders and significantly increases the like-
lihood of developing metabolic diseases [24, 25]. Additionally,
hormonal changes associated with aging play a role in metabolic
dysfunction. As individuals age, there is a natural decline in lev-
els of insulin-like growth factor-1 (IGF-1) and growth hormone
[26, 27]. This decline contributes to increased abdominal fat ac-
cumulation and a reduction in muscle mass, which are linked to
glucose intolerance, and an elevated risk of developing diabetes
[28, 29]. Additionally, aging is associated with an increase in other
risk factors, including decreased physical activity, sedentary life-
styles, and long-term exposure to environmental/occupational
stressors, all of which further amplify the likelihood of metabolic
diseases [30].

Shiftwork emerged as a significant risk factor for MetS in
this study, consistent with prior research findings [31-33]. The
disruption of circadian rhythms caused by shift work is believed
to play a crucial role in increasing IR and promoting the accumu-
lation of abdominal fat, both of which are central components of
MetS. Moreover, shift work interferes with natural sleep patterns,
hormone regulation, and metabolic processes [34-37]. However,
some studies have indicated that shift work may not have a signif-
icant impact on the risk of developing MetS [37, 38].

This study, similar to previous studies [39], confirms the as-
sociation between heat stress exposure and MetS. Prolonged ex-
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Z06Horo pakTopa pocTa-1 (IGF-1) 1 comaToTPONHOro ropMOoHa, TaKke
CNOCOBCTBYIOT yXY/ALIEHUIO MeTaboIMyeckoro coctonaHusa [26, 27]. 31o
NPUBOAMT K YCUNEHHOMY OT/IOKEHMIO aBAOMMHANBHOTO KMUPa U CHU-
YKEHWIO MbILIEYHOW MaCCbl, YTO CBA3AHO C YXyALIEHUeM ToNepaHTHO-
CTV K [/IFOKO3€ U NOBbILIEHHbIM pUcKom anaberta [28, 29]. C BozpacTom
TaK¥Ke YBeIMYMBAETCA BAUAHME APYrvX (GAKTOPOB PUCKA, TaKMX KaK
CHWXXeHMe GU3NYECKOIN aKTUBHOCTM, MasIONOABUKHbIN 06pa3 KU3HU
W AAnUTeNbHOE BO3AECTBME NPOPEeCCOHANbHDBIX MW IKONOTUYECKMX
CTPeccopoB, YTO AOMNOHUTENBHO NOBbILIAET BEPOATHOCTb MeTaboun-
Yeckux 3abonesanuit [30].

CmeHHan paboTa OKasasnacb 3HAUMMbIM GAKTOPOM PUCKA Pas-
BuTMA MC B JaHHOM UCCNe0BaHMM, YTO COTACYeTcA C pe3yibTaTamu
npeablaywmx pabot [31-33]. HapyweHue LMpKagHbIX PUTMOB Mpw
CMEHHOVW paboTe CYMTAETCA BaXkKHbIM MEXaHW3MOM, CrocobCTByiO-
MM Pa3BUTUIO MHCYIMHOPE3UCTEHTHOCTU U abAOMMHANBHOTO OXM-
peHusA — K4eBbix KomnoHeHToB MC. Kpome Toro, cmeHHas paboTa
HapyLIAeT ecTecTBEHHbIe LMK/bl CHAa, TOPMOHA/IbHYIO PEryaaumio u
meTabonmyeckme npouecchl [34-37]. Tem He mMeHee, OTAeNbHble UC-
CNefloBaHMA NOKa3a/iM OTCYTCTBME 3HAYMMOM CBA3M MEKAY CMEHHOM
paboToii 1 puckom passutua MC [37, 38].

HacToslee uccnenoBaHue, B COOTBETCTBUM C JaHHBIMU APYIUX
asTopoB [39], NoaTBepkKAaeT HaNMUME CBA3WU MEXIY BO3AENUCTBUEM
Tennosoro ctpecca u MC. MpogonKuTeNbHOe BO3AENCTBUE BbICOKMX
TemnepaTyp MOMeT CHWXaTb 3HepreTMyeckue 3aTpaTbl OpraHWM3ma,
cnocobcTysa oXUpeHuto U passutnio MC [40]. C apyroit CTOpPOHBI,
TEN/I0BOW CTPECC MOMKET BbI3bIBaTb 06€3BOMMBAHWE, MOBbILIEHWE
TemnepaTypbl Tena U JOMONHUTENbHYIO HArpysKy Ha cepaeyHo-Co-
cyauctyto cuctemy. COBOKYMHOCTb 3TUX GpaKTOPOB MOXKET YCUANBATb
bM3MONOTUYECKMIA CTPecC, HapyLwas YreBOAHbIM 0bMeH, noBbilwas
apTepuanbHoe AaBneHue U U3MEeHAR AMNUAHbIN Npoduab — Bce 310
KntoueBble anemeHTbl MC. B3aumogeiicTBue yKasaHHbIX $aKTopoB
MOXKET NPUBECTU K MOPOYHOMY KPYry, YCKOPAIOLLIEMY pa3BUTME MeTa-
60onmyeckoit gucdyHKumm [41].

B xoze uccnefoBaHua 6bia 3apUKCMpoBaHa NepBoHavaibHas
CBA3b MEXJY BO3LENCTBMEM MPOWU3BOACTBEHHOrO LYMa M pacnpo-
CTpaHéHHocTbio MC. M3BECTHO, YTO LUYM BbI3bIBAET CTPECCOBbIE PeakK-
LMK, KOTOPble MOTYT CNOCOBCTBOBATb METAOONNYECKUM HapYLLEHUAM
yepes NoBbILLEHNE YPOBHA KOPTU30/3, yBennyeHve Al u HapyLweHve
CHa [42]. HekoTopble paboTbl A4EMOHCTPUPYIOT CBA3b XPOHWUYECKOTO
BO3ZEMCTBUA LYMa C METabONMYECKUMM PACCTPOIMCTBAMM, BKAKOYASA
rMNepTeH3Nt, AUCAUNUAEMUIO U HAPYLIEHWUE TONEPAHTHOCTMU K Mio-
Ko3e [42-44]. OpHaKko nocne y4éta GpakTopos, NOTEHLMANbHO BANAIO-
LMX Ha Pe3yNbTaTbl UCCNELOBAHMA, CTAaTUCTUYECKAA 3HAUUMOCTb 3TOW
CBA3M B HaLLeM MCCAeA0BaHUM UcHe3na. 3T0 MOXKET YKa3blBaTb Ha To,
4TO, HECMOTPA Ha PO/b LWYMa, KaK CTpeccoreHHoro akTopa, ero Bau-
AHVe Ha MC meHee BbIpaKeHO Mo CPaBHEHUIO C ApyrMmu npodeccu-
OHaNbHbIMM PUCKAMU, TAaKMMM KaK TENNOBOM CTPECC U CMeHHas pabo-
Ta. TaKKe BO3MOXKHO, 4TO Ha pe3y/ibTaT NoBAnAN «3¢pdeKT 340p0BOro
paboTHMKa»: LA C NYUYLWKUM 340POBLEM Yallle MPOAO/NKAOT pabo-
TaTb B YCNOBUAX LWyma. Heobxoaymbl fanbHellne NpoCneKTUBHbIe
UCCNef0BaHMA ANA U3YYEHWA LONTOCPOYHOrO BO3AEMCTBUA LWYyMa Ha
MeTabonnyeckoe 300poBbe 1 bonee ryHOKOro NOHMMAHWA ero Ponu
B pa3sutumn MC.

Bo3pelicTBe OpraHUMYeCKMX pacTBOpUTENel accouumpoBa-
HO C Pa3NMYHbIMKM HebnaronpuaTHBIMK 3ddekTamu Ans 340P0BbA,
BK/ItOYaA NOpaKeHWe LeHTPabHON HEePBHOW CUCTEMBI, TOKCUYECKOoe
BO3JEMCTBME HA NeYeHb M pecrnupaTopHble 3abonesaHus [45]. Heko-
Topble My6AMKaLMK YKa3biBalOT Ha BO3MOXKHYIO CBA3b XPOHWUYECKOrO
BO3JeWCTBUA pacTBOpuTeneil ¢ MeTabosMYeCKUMU HapyLLIEHUAMM,
4TO MOXKET BbITb 0OYCNOBNEHO BAMAHMEM Ha GYHKLMM NMEYEHU U pe-
ryNALMIO YINEBOAHOMO M AMNUAHOro obmeHa [45-47]. B Hawwem uccne-
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posure to high temperatures has been shown to decrease energy
expenditure, potentially contributing to obesity and MetS [40].
On the other hand, heat stress can cause dehydration, increased
core body temperature, and additional strain on the cardiovascu-
lar system. The combination of these stressors may exacerbate
physiological stress, leading to impaired glucose metabolism, el-
evated BP, and changes in lipid profiles — all core components of
MetS. The interaction between these factors may create a vicious
cycle that accelerates metabolic dysfunction [41].

In this study, an initial correlation was observed between oc-
cupational noise exposure and the prevalence of MetS. Noise ex-
posure is known to induce stress responses that may contribute
to metabolic dysregulation through mechanisms such as elevat-
ed cortisol levels, increased BP, and disruption of sleep patterns
[42]. Some studies have presented a correlation between chronic
noise exposure and metabolic abnormalities, including elevated
BP, dyslipidemia, and glucose intolerance [42-44]. However, after
controlling for potential confounders, the mentioned relationship
was no longer statistically significant in our analysis. This result
suggests that while noise may play a role in stress and metabolic
disruption, its impact on MetS may be overshadowed by stronger
occupational risk factors, such as heat stress and shift work. It is
also possible that the "healthy worker effect," where healthier
individuals are more likely to continue working in noise-exposed
jobs, may have influenced the findings. Further longitudinal re-
search is essential to elucidate the long-term impact of occupa-
tional noise exposure on metabolic health and to gain a deeper
understanding of its contribution to the development of MetS.

Exposure to organic solvents has been implicated in various
adverse health outcomes, including central nervous system dam-
age, liver toxicity, and respiratory conditions [45]. Some literature
has suggested a potential link between chronic solvent exposure
and metabolic disorders, possibly due to the solvents’ effects on
liver function and the balancing of glucose and lipid metabolism
[45-47]. In our study, we initially observed an association be-
tween solvent exposure and MetS. However, after confounding
factors, including age and occupational conditions (such as heat
stress and shift work) adjustment, this association was no longer
statistically significant. The lack of a significant association in our
study may indicate that solvent exposure alone does not substan-
tially contribute to the development of MetS in workers, or it may
reflect the influence of other stronger factors, such as lifestyle
and individual susceptibility, that were not fully captured in our
analysis.

Metal fume exposure, especially in industrial settings, has
been linked to respiratory and cardiovascular diseases. Inhala-
tion of metal fumes can induce oxidative stress and inflammatory
responses, both of which are known contributors to metabolic
dysfunction [48-50]. Early findings in our study suggested a po-
tential link between metal fume exposure and an increased risk
of MetS, consistent with studies that have shown an association
between heavy metals like cadmium and lead and metabolic dis-
orders [47].

However, after controlling for key confounders such as age,
heat stress, and shift work, the relationship between metal fume
exposure and MetS was no longer statistically significant. This
may suggest that, while metal fumes can contribute to oxidative
stress and inflammation [47], their impact on metabolic health in
the context of industrial workers may not be as substantial when
other occupational hazards are considered. The lack of a signifi-
cant association could also be due to variability in exposure levels
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[0BaHMM Ha HayaNbHOM 3Tane bblna ObHAPYKEHA CBA3b MEXKAY BO3-
fevictemem pactsoputeneit 1 MC. OfHaKo nocne KOPPeKTUPOBKM Ha
Takue $aKTopbl, KaKk BO3pacT U NpodeccuoHanbHble YCNOBUA (B TOM
ymncne TeNIOBOM CTPECC U CMeHHas paboTa), aTa cBA3b yTpaTuaa CTa-
TUCTUYECKYIO 3HAYMMOCTb. ITO MOMKET CBUAETENLCTBOBATb O TOM, YTO
camo no cebe BO3LENCTBME pacTBOPUTENEN HE OKa3blBaET CYyLLECTBEH-
HOro BIMAHMUA Ha pa3Butne MCy pabounx, MMbo YTo Ha pesynsTaT no-
BAUAAMN Apyrue, 6onee molHble GaKTopbl, TakMe Kak 06pas KusHU 1
WMHAMBMAYaAbHAA NPEAPACNONOKEHHOCTb, KOTOPbIE HE BblAK NOMHO-
CTbHO Y4TEHbI B JAHHOM aHanu3e.

Bo3geicTBMe MeTaN/IMYecknx asposoneir, ocobeHHo B npo-
MbILWEHHbIX YCNIOBUAX, CBA3AHO C 3a60/1€BaHUAMM AbIXaTebHON U
CepAEeYHO-COCYANCTOMN cUCTEM. BAbIXaHMe TaKMX YACTUL, MOKET Bbi3bl-
BaTb OKWUCAWUTE/IbHBIV CTPECC M BOCMANUTENbHbIE PEAKLMM — U3BECT-
Hble MexaHW3Mbl, CNOCOOCTBYIOLWME METAOOMYECKMM HAPYLLIEHWUSM
[48-50]. B HavyanbHoI dase Hawero uccnesoBaHua Obia BbiABAEHA
NOTeHLMaNbHAA CBA3b MEKAY BO3AENCTBUEM METANIMYECKMX a3P030-
Neil ¥ NOBbILUEHHbIM PUCKOM pa3BuTMA MC, 4TO COracyeTCA C AaHHbI-
MM ApYrvX paboT, ONMCbIBAOLLMX BUSAHUE TAXKENbIX METANN0B, TaKMX
KaK KaZlMUIA 1 CBUHEL,, Ha meTabonnyeckue npoueccbl [47].

OaHaKo nocne KOPPEKTUPOBKM Ha KloYeBble CMellMBatoLme
baKTopbl — BO3PACT, TENNOBOW CTPECC U CMEHHYIO PaboTy — AaHHaA
CBA3b YTPATM/IA CTATUCTUYECKYHO 3HAUMMOCTb. ITO MOMKET CBUAETENb-
CTBOBaTb O TOM, YTO, HECMOTPA Ha y4acTUe MeTa/IMYeCcKnX asapo3o-
nei B GOpMMPOBAHMM OKUCIUTENBHOTO CTpecca M BocnaneHus [47],
MX BAMAHME Ha MeTabonnyecKoe 30pOBbe Y MPOMbILLNEHHbIX pabo-
YMX MEHEEe 3HaYNMO Ha PoHe ApYrnx NPodeccMoHabHbIX PUCKoB. OT-
CYTCTBME 3HAYMMOM CBA3M MOXKET TaK:Ke ObITb CBA3AHO C BapUaTUBHO-
CTbO YPOBHEN BO3AENCTBUSA MU UHAMBUAYANbHBIMU PA3NNYNAMU B
BOCMPUMMYMBOCTM PaboTHMKOB. HeobXoAMMbI LONONHUTEbHbIE WC-
CNegoBaHMA 41 OLEHKM BO3MOMHbIX A0/TOCPOYHbIX 3GPEKTOB BO3-
[LeNCTBMA METANNINYECKMX a3p030/1ei Ha MeTabonyecKoe 340p0BbE.

OrpaHuuyeHus uccnepoBaHua. HecMoTps Ha yCTaHOBNEHHble
B UCCNEA0BaHMM CBA3M MEXAY BO3PacTOM, CMeHHOW paboTtoi, Te-
nnoBbiM cTpeccom U MC, cnegyeT yuuTbiBaTb P, OrpaHUYEHUi.
Mpexae Bcero, NonepeyHblil AU3aiiH He NO3BONAET YCTAHOBUTL NpU-
UYMHHO-CNEACTBEHHYIO 3aBUCMMOCTb. [1s NOATBEPKAEHMA TOTO, YTO
BO3PACT B COYETAHMM CO CMEHHOM PaboToi M BO3aeiCTBMEM TENNa
[LeNCcTBUTENbHO crnocobeTByeT passutMio MC, HeobXxoAuMMbl NOH-
TUTYAMHANbHbIE MccnefoBaHuA. Kpome TOro, B MCCAeLOBaHUM He
YYUTBIBANNCh Takne aKTOpbl, KaK pPexrMm NoTpebneHms KULKOCTH,
0COBEHHOCTM NUTAHWA U YPOBEHb GU3NYECKON aKTUBHOCTH, KOTOPbIE
TaKXKe MOTyT MOBANUATb HA MeTabosMYecKne NoKasaTenu U UCKasnTb
pesynbratbl.

MpakTMuyeckoe 3HaYeHUE U PeKOMeHAALUHU

[onyyeHHble pe3ynbTaTbl NOAYEPKMBAKOT BAXKHOCTb Y4éTa BO-
NpoCoB OXpaHbl TPyAa, 0COBEHHO B OTPACAAX, A€ PacnpoCTPaHEeHbI
CMeHHasn paboTa M BO3geicTBMe TeNNOBOro ctpecca. Pabotogatenu
[OMKHbI BHEAPATb MepPbl MO CHUKEHWIO TENNOBOM Harpy3Ku, BKAKOYaA
NpesoCTaBAeHME OX/TAXKAAOLLMX NepepbiBOB, obecrneyeHne afeKBaT-
HOW rMApaTaLymn 1 KOPPEKTUPOBKY PaboUMX CMEH C Lie/bio YMEHbLUe-
HUA GU3MONOTUYECKOW Harpy3Kn Ha PaboTHUKOB. NHTEPBEHLIMOHHbIE
Mepbl, HanpaB/ieHHble OAHOBPEMEHHO Ha PerynnpoBaHue LMpKaj-
HbIX PUTMOB 1 NPOPUNAKTUKY TENNOBOTO CTPECCA, MOTYT CYLLECTBEH-
HO CHU3MUTb pUCK pa3suTHA MC B yA3BUMBbIX Fpynnax paboTHUKOB.

Byaylive uccnefoBaHns MOryT cOCPefoTOUUTbCA Ha U3YYEHUU
WHAMBUAYANbHOW MPEeApacrnoNoXKeHHOCTU, BK/OYAA TeHeTUYeckue
baKTopbl M 06Pa3 KM3HU, C Leblo bonee rnyboKoro NOHMMaHUA Toro,
KaK npodeccroHanbHble BO3AENCTBUA BANAIOT Ha puck MC. Takske no-
Ne3Hbl ByayT MHTEPBEHLMOHHbIE UCCNEL0BAHMA, HanpaBaeHHble Ha

or differences in individual susceptibility among workers. Addi-
tional research is necessary to explore the potential long-term
effects of metal fume exposure on metabolic health.

Study limitations. Although our study demonstrates the
correlation between age, shift work, heat stress, and MetS, sev-
eral limitations should be noted. First, the study's design does
not establish causality, so further longitudinal studies are need-
ed to confirm that age, in combination with concurrent exposure
to shift work and heat stress, directly contributes to the devel-
opment of MetS. Additionally, factors such as fluid consumption
habits, nutrition, and physical activity were not controlled in this
study, which may influence the results.

Practical significance and recommendations

The results of this study underscore the importance of con-
sidering occupational health policies, particularly in industries
with prevalent shift work and heat exposure. Employers should
implement measures to reduce heat stress, such as providing
cooling breaks, ensuring sufficient hydration, and adjusting work
shifts to reduce physiological strain on workers. Interventions tar-
geting both circadian rhythm management and heat stress pre-
vention could reduce the risk of MetS in vulnerable populations.

Future studies could examine the role of individual suscep-
tibility, including genetic predispositions and lifestyle factors,
and provide more detailed insights into how these occupational
factors affect MetS. Additionally, intervention studies focusing
on improving workplace environments and reducing heat stress
during night shifts could offer practical strategies for reducing
prevalence of MetS in workplaces.

CONCLUSION

This study identified a significant association between age,
shift work, heat stress, and the prevalence of MetS among indus-
trial workers. Older participants and those exposed to shift work
and high temperatures were at a higher risk of developing MetS.
These findings highlight the combined impact of occupational
and environmental factors on metabolic health.

The results suggest that reducing heat stress, particularly
among shift workers, and implementing targeted interventions
for older workers could have a significant role in reducing the risk
of MetS. Future occupational health strategies should prioritize
improving working conditions by addressing both environmental
and individual risk factors, thereby promoting better long-term
health outcomes for workers.
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yNyYLUEeHWe YCNOBUIA TPYZa B HOUHbIE CMEHbI U CHUMKEHUE TenoBOM
HarpysKku, 4To NOMOMKET BbIPabOoTaTb NPAKTUYECKUE CTPATErMM CHUXKE-
HKA pacnpocTpaHéHHocTn MC Ha npoun3BoacTBe.

3AKNIOMEHUE

B faHHOM uccnenoBaHwy Bblna YCTaHOBEHA 3HAYMMAs CBA3b
MEXy BO3PAcTOM, CMEHHOI paboToit, TEMNOBbIM CTPECCOM WU pac-
npocTpaHéHHocTbio MC cpeayn MPOMbILNEHHBIX Paboymnx. PaboTHWKM
MOMKWIOTO BO3PACTa, a TaKKe Te, KTO NOABEPraeTca CMeHHoM paboTte
1 BO3AEVCTBMIO BbICOKMX TEMNEPATYP, HAXOAATCA B rPynMe NoBbILLeH-
HOro pu1cka passutma MC.

MNonyyeHHble AaHHbIE NOAYEPKMBAKOT BAXKHOCTb COYETAHHOMO
BAMUAHMA NPOdECCMOHANbHBIX U 3KONOTUYEecKUX HaKTOpPOB Ha MeTa-
6onnyeckoe 340poBbe. CHUXKEHWE TEMIOBOM Harpysku, 0cobeHHO
cpesyn CMEHHbIX PabOTHUKOB, a TakkKe Lesnesble NPodUNaKTUYECcKne
Mepbl 19 COTPYAHUKOB CTapLUEero BO3pacTa MOTYT CbirpaTb BaxHYHO
ponb B CHUXeHun pucka MC. bygyuwime ctpatermm oxpaHbl Tpyaa
[OMKHbI ObITb HALLENEHbI Ha Y/TyYLLEHWE YCIOBUI TPYAQ, C aKLEHTOM
KaK Ha BHeLLUHWe BO3AeWCTBUA, TaK U HAa UHAMBUAYaA/bHblE AKTOPbI
PUCKa, YTO MO3BOJIUT MOBbICUTb YPOBEHb 3,0P0BbA PAabOTHWKOB B L10/1-
rOCPOYHOW NepcrnekTuBe.

3aABNEHNE O AOCTYMHOCTU AAaHHbIX

[aHHble, NoNyYeHHble B X04e HACTOALLEro WCCNefoBaHuUs, He
pasmeLLeHbl B OTKPbITOM LOCTYNE, B CBA3M C BHYTPEHHUMM pernameH-
Tamu yupexaeHus. OfHaKo OHWM MOryT 6bITb NpeAocTaBaeHbl o 06o-
CHOBAHHOMY 3aMpocy K COOTBETCTBYIOLWEMY aBTopy. JocTyn K AaH-
HbIM ByZeT NpesocTaBaeH nocne 0f06peHus LieHTpom MeauLMHCKOM
3TMKM MPaAHCKOrO YHWMBEPCUTETa MEAMLMHCKMX HayK Mnpu yCioBUM
COB/IOLEHUA HOPM 3aLLUUTbI NEPCOHANbHbIX AAHHbIX U KOHOUAEHLM-
aNbHOCTM Y4aCTHUKOB.

Ouckneiimep

Hu ofiHa YacTb JaHHOW CTaTbyu (B TOM uWC/e B MEPECMOTPEH-
HoW Bepcum) He NybAnKoBanach M He bbina 3aMMCTBOBaHA U3 APYrnX
WCTOYHUKOB, MONHOCTBIO MW YACTUYHO, Ha 060M A3biKe. Mpu Hanw-
CaHUW W PeLaKTUPOBAHMM PYKOMUCKU HE UCMONb30BAIMCh CTOPOHHME
aBTOPCKMWE UM peAakTopckue ycayr. PaboTa bbiia HanvcaHa v oTpe-
[LaKTMPOBAHA UCK/OYUTEIbHO aBTOPAMMU.
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