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COoTpYAHUKH IIPOTUBOIIOXKAPHOM CAYXOBI [IOABEPTAIOTCS BO3ACHICTBHIO (aKTOPOB, CIIOCOOHBIX BbI3BATh PA3BUTHE OCTPDIX HAU
XPOHHYECKUX 3400AeBaHMIT U OTAAACHHBIX IIOCACACTBHIL AASL 3AOPOBBSL.

LTeab nccaep0BaHMS — 0030p U AHAAU3 OTEYECTBEHHbIX U 3aPYOEXKHBIX ITyOAUKALINI, ITOCBSIEHHBIX IPO$ECCHOHAABHOM Ae-
SITeAbHOCTH TIO3KAPHBIX, A TAKKe OL]eHKA BAMSHIS GaKTOPOB PHCKA HA COCTOSIHME UX 3A0POBbSL.

ITpoBeaeH anaaus auteparypst B MedLine, PubMed, Elibrary.ru u Cyberleninka c 0xBaToM AQHHBIX, KACAIOLIMXCS YCAOBHI TPYA,
(JaKTOPOB PUCKA U IIOCAEACTBUI AASI BAOPOBBSI IIOXKAPHBIX PA3HBIX KATETOPHIL: TOPOACKUX, ACCHBIX IIO3KAPHBIX K BOAOHTEPOB.
AAs aHAAM32 MCTIOAb30BAHBI CTATUCTHYECKHE METOABI HCCAEAOBAHHIL.

ITo pesyAbTaTaM HCCAEAOBAHHIL, IPEACTABACHHBIM B OT€YeCTBEHHDIX H 3aPYOeXKHBIX ITy OAUKALINSX, BHIITOAHEH aHAAU3 YCAOBHI
TPyAQ TIO>KAPHBIX, AMHAMUKH, CTPYKTYPbI 3a00A€BaeMOCTH U [PUYHMH BIIepBble BHIIBACHHOM MHBAAMAHOCTH, A TAlOKe CMepT-
HOCTH [I0)XaPHBIX B CPABHEHHH C HACEACHHEM CONOCTABUMOrO Bo3pacTa B Poccuy u 3apy6exHbix crpaHax. IIpoBeaeH cpas-
HHUTEABHBIH AHAAM3 PHCKOB Pa3BUTHS y IIOKAPHDBIX OTAEABHBIX 300A€BAHHUI U CMEPTHOCTH IO UX IIPHYMHE. YCTAHOBAEHO,
9TO 110 BKAAAY B OOLIYI0 3160A€BaeMOCTD y IIOXKAPHBIX [IEPBOE MECTO HA PACCMATPUBAEMBIX TEPPHTOPHSX 3aHHMAIOT HOAC3HH
OpraHOB ABIXaHHSI. PHCK pasBUTHS OOAe3Hel OPraHOB ABIXAHHS U KOCTHO-MbIIIEYHON CHCTEMbI COCTABASIET COOTBETCTBEHHO
RR=2,8 (EF=65%) u RR=2,1 (EF=53%). BoAe3H# OpraHOB ABIXaHUS U CHCTEMbI KPOBOOGPAIIeHUS OTHECEHbI K IPYIIIe IIPO-
H3BOACTBEHHO-00yCAOBACHHBIX 3a60AeBaHuil. HanboAee 4acThIMU IPUYMHAME FOCIIHTAAM3HPOBAHHOMN 3260A€BAEMOCTHU U UH-
BAaAMAHOCTH ITO>KAPHBIX SIBASIOTCSI DOAE3HHU CHCTeMbI KpOBOOOpaleHns. B psiae HCCAeAOBAHHI OTMeYeHO yBeANYeHHe JaCTOTHI
OHKOAOTMYECKOH 3260A€BAEMOCTH U CMEPTHOCTH OXXAPHbIX. YCTAHOBACHO, YTO BEPOSTHOCTb CMEPTH OT PaKa y MOXAPHBIX
BBIIIE, YEM ¥ COIIOCTABMMOM KOTOPTHI HACEACHHS, XOTS 10 APYTUM AAHHBIM TAKUX PA3AUYHIL He BBLIBACHO.
ITpodeccronarbHas ACSITEABHOCTD IIOKAPHOTO OCYLIECTBASETCS B YCAOBUSX BO3ACHCTBHS BPEAHBIX ¥ OTIACHBIX PAKTOPOB IIPO-
H3BOACTBEHHOM CPEADI M BLICOKOTO HepBHO-IICUXHUECKOTO HANIPsDKeHHUA. B cpaBHeHNHM ¢ HaceAeHHEM Y COTPYAHHMKOB IIPOTUBO-
IIO>KAPHOM CAY>KOBbI IIOBBIIIEHB! yPOBHU HHBAAUAHOCTH I10 IPUYKHE OOAe3HEl «OPIaHOB YYBCTB>, CHCTEMbI KPOBOOOpaIeHH s
U OpraHoB muieBapeHus. CBsI3H MeXAy paKTOpaMu PHCKa IPOU3BOACTBEHHOM CPEABL M OHKOAOTHYECKON 3a00A€BaeMOCTHIO
y IOKAPHBIX He YCTAHOBAEHO. BbIsiBA€HUE TaKOH CBSI3H BO3MOXXHO TOABKO HA OCHOBE 9IIHAEMHOAOTMYECKUX HCCAEAOBAHHIL.
KaroueBsie cAOBa: noxapHole; ycaosus mpyda; cocmosHue 300posvs
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Firefighters are exposed to factors that can cause acute and chronic health problems and have long-term health effects.

The study aim is to review and analyse publications by authors from Russia and abroad devoted to firefighting and health
impacts of different risk factors.

The authors analysed studies published on MedLine, PubMed, Elibrary.ru and Cyberleninka with data on working conditions,
risk factors and health impacts for firefighters spanning different cate%ories: those who work in cities, forest firefighters, and
volunteers. The authors used statistical research methods for this analysis.

Findings of the studies by Russian and foreign authors were used to analyse working conditions of firefighters, as well as
trends, morbidity patterns and causes of newly diagnosed disabilities, and firefighter mortality compared to population of
comparable age in Russia and other countries. The authors performed comparative analysis of risks of some diseases in
firefighters and mortality caused by them. The authors found that respiratory diseases account for the largest cause of morbidit
in firefighters in the area under analysis. Respiratory disease and musculoskeletal disorder risks are RR=2.8 (EF=65%) and
RR=2.1 (EF=53%), respectively. Respiratory and circulatory system diseases are work-related diseases. Circulatory system
diseases are the largest cause of inpatient care morbidity and disability in firefighters. According to several studies, cancer
morbidity and mortality in firefighters has been increasing. Some studies say that the cancer mortality rate is higher in
firefighters than in peer population, although others have not found such differences.

Firefighters are exposed to occupational hazards and dangers, as well as to considerable psychological stress. Rates of disability
caused by sensory system conditions, circulatory system diseases and digestive diseases are higher in EMERCOM of Russia’s
firefighters than in other population groups. No relationship has been found between occupational risk factors and cancer
morbidity in firefighters. Such a relationship can be confirmed only as a result of epidemiological studies.
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CoTpyAHHKH IPOTHBOIIOXKAPHO CAYKOBI OCYIECTBASIOT
CBOIO IPOYECCHOHAABHYIO AESTEABHOCTD B 9KCTPEMAABHBIX
YCAOBHSIX H [IOABEPIAIOTCS BOSACHCTBHIO AKTOPOB, CIIOCO6-
HBIX BbI3BaTh PAa3BUTUE OCTPBIX HAK XPOHHUUIECKUX 3a60AeBa-
HHUIt X OTAQACHHBIX IIOCAEACTBHI AASL 3A0pOBbsL. IIpodeccus
MIOKAPHOTO IO CTEIIeHH OMACHOCTH U BO3AEMCTBUS Ha Opra-
HU3M BPEAHBIX U OIACHBIX GAKTOPOB 3aHMMAET II0 AAHHBIM
MeskAyHapOAHO ACCOIMAIINH [I0XKAPHO-CIIACATEABHBIX CAYXKO
OAHO U3 NEePBBIX MeCT. BepOsSTHOCTD CMEPTEAbHBIX HCXOAOB
AASL TIOKAPHBIX IIO IIKAA€ TIPHEMAEMOCTH PUCKA COCTABASET
>10? B roa Ha yeaoBeka [ 1, 2].

HexoTopbie pe3yAbTaThI SIHAEMIOAOTHIECKIX HCCACAOBA-
HUI, BHITOAHEHHbIX B PSIA€ CTPaH, CBUAETEABCTBYIOT O IIOBBI-
LIEHHOM PHCKe CepPAEYHO-COCYAUCTBIX, OHKOAOTHYECKHX 3a-
0OAeBAHUIL I CMEPTHOCTH B CBSI3H C BO3AEHCTBUEM BPEAHBIX
1 OTIACHBIX YCAOBHIT TPYAQ B IIEPUOA TYIIEHHS [OXAPA.

Ileab mccaepOBaHHMS — 0030p OTe4eCTBEHHBIX M 3apy-
OeXHBIX IyOAMKALK, MOCBSIEHHBIX MPOQeCCHOHAABHON
AeSITEABHOCTH IIOKAPHBIX, a TAKXKE aHAAM3 BAMSHUS (aKTo-
POB pPUCKa HA COCTOSIHIE HX 3AOPOBbSL

ITonck AMTepaTyphl C BHICOKMM YPOBHEM AOKA3aTeABHO-
CTH IIPOBOAHIACS IO 3apaHee ONPeACACHHOMY IAQHY C HCIIOAb-
30BaHMeM TEPMUHOB H KAIOYEBBIX CAOB, [IO3BOASIOIINX OXBA-
TUTb AQHHbIE, KACAIOLINECs YCAOBHII TPyAd, PAKTOPOB PHCKA
H [IOCAEACTBHIT AASL BAOPOBbS ITO3KAPHbIX PA3HBIX KATETOPHIL:
TOPOACKHX, A€CHBIX IIOXKAPHBIX  BOAOHTepoB. ITouck AuTe-
PATYPHBIX HCTOYHUKOB OCyItecTBASACS B MedLine, PubMed,
Elibrary.ru u Cyberleninka. AAst aHaAM3a ucrIoAb30BaHO 64 wic-
TOYHHKA, B TOM YHCAe 37 OTe4eCTBEHHBIX i 27 3apyOeKHBIX.
BblsiBA€HHBIE HCTOYHUKY OBIAM HACHTHQHIIMPOBAHEL H pac-
CMOTpEHBI Ha IIPEAMET COOTBETCTBHUSI TOCTABACHHOM LieAU U
TeMaTHKe, HeOOXOAVMbIE AAHHBIE M3BACUEHDI AAS AHAAM3A U
00001IeHns. AOIIOAHUTEABHbIE MATEPUAADI OBIAU BHIOPAHBI U3
9HCAQ UCTOYHHKOB, HA KOTOPBIE CCHIAAAMCH ABTOPBI HCIIOAB-
30BaHHBIX [IyOAMKALNI, U, IPU HEOOXOAUMOCTH, BKAIOYEHbI
B 0630p.

AAs ToKa3aTeAell, BKAIOUEHHBIX B AHAAM3, PACCUUTHIBA-
AUCDH cpeaHss apuMernyeckas (M), CTaHAAPTHOE OTKAOHE-
HHe (cs, 95% aoseputeabnbrii uuTepBaA (95% CI) U yaeAs-
Hb1i1 Bec (A0AM) pacipesesenus no kaaccan MKB-10. O6pa-
0O0TKa AQHHBIX IPOBOAHAACH C IIOMOIIIBIO [TAKETA IPUKAAAHBIX
nporpamm Statistica 10.0. AAS ompeaeAeHNS 3aKOHA pacripe-
AeAeHHs HcroAb3oBasu kpurepui [llanupo-Yuaka. Cpepnne
3HAYeHIs CPABHUBAAH C HCIIOAb30BaHUeM U-kpuTepus Man-
Ha-YutHu. Kpuruaeckuit yposenn sHaanmoctu (p) B Bccae-
AoBaHuM mpuHuMaAcs paBHbM 0,08.

TocyaapcTBeHHAS CTATHCTUKA B HAIIEH CTPAHe YIHTHIBAET
TOADBKO IIOXKaphl, IPUYHHSIONIIE MATEPHAAbHBII yIIiepo, Bpea
JKH3HH U 3A0pOBbIO rpaxkaaH. B Poccuu exeroaHo peructpu-
pyercst 150 Thic. (Ha 14S maH wenroBex), B CIIA — 1,3 man
noxapos (ra 320 mMan uerosex) [3]. Koanyectso moxapos
B Poccuu B pacyere Ha 1 MAH HaceA€HHSI CHU3UAOC 32 IlepU-
0p 2014-2018 rr. B 1,2 pasa npu cpepHeM TeMIle IPUPOCTa

Introduction. Fire service personnel carry out their
professional activities in extreme conditions. They face
factors that can cause the development of acute or chronic
diseases and long-term health consequences. According to
the International Association of Fire and Rescue Services,
the profession of a firefighter takes one of the first places in
the degree of danger and impact on the body of harmful and
dangerous factors. The probability of death for firefighters
En th]e scale of risk acceptability is >10? per person per year

1,2].

Some results from epidemiological studies carried out in
several countries indicate an increased risk of cardiovascular
disease, cancer, and mortality due to exposure to harmful and
hazardous working conditions during firefighting.

The study aim is to review domestic and foreign
publications on the professional activities of firefighters, as
well as to analyze the influence of risk factors on their health.

Materials and methods. The high-quality literature search
was conducted according to a predetermined plan using
terms and keywords to cover data on working conditions,
risk factors and health outcomes for firefighters of different
categories: urban, forest firefighters and volunteers. Literary
sources were from MedLine, PubMed, Elibrary.ru and
Cyberleninka. For the analysis, 64 literary sources were
used, including 37 domestic and 27 foreign. The authors of
the article identify the literary sources found and reviewed
them for their relevance to the goal and topic. Also, they
extracted the data necessary for analysis and generalization
and selected additional materials from among the sources
cited by the authors of the publications. They were included
in the review if necessary.

For the indicators included in the analysis, the authors
calculated the arithmetic mean (M), standard deviation (o),
95% confidence interval (95% CI) and the specific gravity
(proportion) of the distribution by ICD-10 categories. Data
processing was carried out, using the Statistica 10.0 software
package. The Shapiro-Wilk test was used to determine the
distribution law. Mean values were compared using the
Mann-Whitney U test. The critical level of significance (p)
in the study was taken equal to 0.05.

Results and discussion. State statistics in Russia considers
only fires that cause material damage, harm to the life and
health of citizens. In Russia, annually 150 thousand (per 145
million people) are registered, in the USA — 1.3 million fires
(per 320 million people) [3]. The number of fires in Russia
per 1 million of the population decreased over the period
2014-2018 by 1.2 times, with an average growth (decrease)
rate of 3.1%.

In Russia, about 40% of fires occur in buildings, 14.3%
— in transport, 3.0% — in forests, 13.8% — fires of grass
and bushes, 10.8% — fires of garbage, landfills and 18.3%
— other fires [4]. The average number of fires for the period
2009-2015 amounted to 164 343.
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(camxenns) — 3,1%.

B Poccun oxonro 40% moxapoB BO3HUKAIOT B 3AAHMUAX,
14,3% — na tpancnopre, 3,0% — B Aecax, 13,8% — noxaps
TpaBbl U KycToB, 10,8% — moxxapsI Mycopa, cBaaok 1 18,3%
— apyrue ioxapst [4]. CpepHee 4MCAO TIOXapOB 32 IEPUOA
2009-201S5 rr. cocraBuao 164 343.

B nporecce TymeHus moxxapa MOXXapHbIE OABEPTaioT-
CsI BO3AGHCTBHIO L[EAOTO KOMIIAeKCA (AKTOPOB, K KOTOPBIM
OTHOCATCS BpeAHble (AKTOPhI IPOU3BOACTBEHHOH CPeAD,
TSDKeCTb M HAIPSDKEHHOCTD TPYAQ, A Takoke 9KCTpeMaAbHbIE
(cTpeccorenHble) GaKTOPBI — BHICOKHII ypOBEHb ONACHOCTH,
MaKCHMaAbHAsl 9KCTPEHHasI MOOMAM3ALIMS CHA U AAUTEABHOE
npe6biBanue B pexkume oxkupanus |5, 6]. K sxcrpemasbnbM
paKTOpaM CAyXeOHOIT AeSITEABHOCTH COTPYAHUKOB depepaAb-
Hol mpoTuBonoxapHo cAyx6s1 MUC Poccun oTHOCST Tak-
xe [7]:

1. ¢usuueckue crTpeccopbl (OTKPHITBIL OTOHB;
[eperpeBaHye; BBICOKAM TeMI paboThl C IOXKApHBIM
060pyAOBaHIeM, IPOKAAAKA PYKABHBIX AUHHI B YCAOBHSX
BBICOKOH TeMIIePaTypbl, TAOXOH BUAUMOCTH, OTPAaHIHIEHHOT'O
TPOCTPAHCTBA, CHUXKEHHOTO COAEPYKAHHS KHCAOPOAR);

2. BUTaAbHYIO YIpo3y (BCAEACTBHE B3DbIBa, OXKOTa,

o6pymeHn51 ropsamux KOHCTPYKHHﬁ, OTpaBAE€HHUA
TOKCHYECKHUMH IMPOAYKTAMH TOpPEHHSA H TEPMHIECKOTO
paSAOX(eHI/Iﬂ);

3. mcuxorpaBMupyomue $pakTOpsl (Bup paspylieHuil;
HaCHABCTBEHHAas CMepPTb AeTeld, KOAAer, HaceAeHHS;
BHEIIHHUI BYA MOCTPAAABIIMX M HEBO3MOXHOCTDb UX CIIACTH;
HACHTHQHUKAIINS TTOTHOIIEro APYTOM MAH POACTBEHHHUKOM;
A€3HMHTETPALOHHBII M COLMAABHBII CTPaXx);

4. COLMAABHO-TICHXOAOTHYECKHE (aKTOpbl (BbICOKOE
HePBHO-IICUXHYECKOe  HampsKeHHe, BhI3BaHHOE
OTBETCTBEHHOCTDIO 32 SKM3HH AIOACH, HEIIPeACKa3yeMOCThI0
00CTaHOBKY, THIIEPKOHI[EHTpalell BHUMAHS, CeHCOPHOM
TeperpysKoi);

S. MHAMBHAYaAbHO-AUMHOCTHBlE akTOphl (cTemeHp
9MOIIMOHAABHO-BOAEBOM YCTOMYMBOCTHU U IICUXOAOTUYECKOM
TOTOBHOCTH K AEHCTBMAM B 4Upe3BBIYAMHON CHTyaluH,
IIPeAIeCTBYIOIINI TPaBMATHYECKHI OIBIT, paboTa CBepx
YPOBHS HaBbIKOB).

B mpoaykTax ropenus, mocTynaromux B aTMOCPEPHBIH
BO3AYX IIPU MOXAPAX, COAePKUTCS A0 120 xuMuyeckux co-
€AVHEHH, CIIOCOOHBIX OKa3bIBaTh TOKCHYECKOE ACICTBHE Ha
weaoBexa. HanboAbIIyIO OMTACHOCTD CpeAl HUX IIPEACTABASIIOT
CO, CO, HCI, NO,, NH; COCI,, HCHO, CH;CO, SO, H,S,
HCN, AHOKCHHOTIOAOGHBIE COEAMHEHMS, AKPOAEHH, TIOAUIIA-
KAMYECKHe apOMaTHYeCKHe YTAEBOAOPOADL, aAMaTHUeCcKue
aAbAETHABI U TsDKEéABIe MeTaAb! [8]. Copeprkanue B Bozayxe
30HbI 3aABIMAEHHS O€H30A2, BUHIAXAOPHAQ, OKCHAQ 230Ta, AHL-
OKCHAQ Cepbl, IIMAHKCTOTO BOAOPOAA, XAOPOPOPMa, XAOPOBO-
AOPOAQ, OKCHAQ yTAepOAa U dopMasbaerupa mpesbimaeT [TAK
B 60-100% cay4aes [9].

IIpodeccronasbHas AeATEABHOCTD MOKAPHBIX OCYIECT-
BASIeTCS B peXHMe IOBBIIeHHOM FOTOBHOCTHU U OXKUAAHMS, B
pexuMe AMKBHAALIMU. B mporiecce cBoero Tpyaa HmoKapHble
HCIIBITHIBAIOT 3HAYUTEAbHbIe HEPBHO-TICHXHYECKHe U Qu3mde-
CKHe Harpyskiu. VIM PUXOAUTCS BBIIOAHATD CBOM O0sI3aHHO-
CTH B YCAOBHSX IIOBBIIIEHHOM 3ara30BAHHOCTH U 3aABIMACH-
HOCTH, BBICOKOI TeMIIePaTyPbl, BAKHOCTH, IIYMa, BUOPALIHI
¥ HU3KoM ocseménnoctH [ S, 10, 11]. Temneparypa B 30He Ty-
IIeHKd moXapa MoxeT pocturarb 1200-1500°C, a maoTHOCTD
TETAOBOTO U3AYYEHHS — AECSTKH KMAOBATT Ha 1 M? [12].

AOAs TPyAO3aTpaT Ha AUKBUAALIMIO IOXXAPOB CPEAH BCEX
TPYAO3aTpaT cracareAeit cocraBaster 29%. B pernonax ona
eme Boimte: B IJeHTpaabHOM pernone okoao 82%, B Aaab-
HEBOCTOYHOM — O0K0AO 70%. Tummansiv rpaduxom pabo-
THI CITACATeAEH SBASETCS PEXHM «CYTKH 4epes Tpoe>, HO M
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In the process of extinguishing a fire, a complex of
factors, which include hazarc%s of the working environment,
the severity and intensity of labor, as well as extreme
(stressful) factors (high level of danger, maximum emergenc
mobilization of forces and prolonged stay in standby modeg
act on firefighters [5, 6]. Extreme factors in the performance
of employees of the Federal Fire Service of the Russian
EMERCOM also include [7]:

1. physical stressors (open fire; overheating; the high
pace of work with fire equipment, laying hose lines in con-
ditions of high temperature, low visibility, limited space, re-
duced oxygen content);

2. vital threat (due to explosion, burns, the collapse of
burning structures, poisoning with toxic products of combus-
tion and thermal decomposition);

3. psycho-traumatic factors (the type of destruction; vi-
olent death of children, colleagues, population; the appear-
ance of the victims and the inability to save them; identifi-
cation of the deceased by a friend or relative; disintegration
and social fear);

4. socio-psychological factors (high neuropsychic stress
caused by responsibility for people's lives, the unpredictabil-
ity of the environment, the hyper concentration of attention,
sensory overload);

S. individual and personal factors (the degree of emo-
tional and volitional stability and psychologica%readiness to
act in an emergency, previous traumatic experience, work
above the level of skills)., limited space, reduced oxygen
content).

Combustion products that enter the atmospheric air
during fires contain up to 120 chemical compounds that can
have a toxic effect on humans. The greatest danger among
them is CO, CO,, HCI, NO,, NH;, COCL, HCHO, CH,CO,
SO,, H,S, HCN, dioxin-like compounds, acrolein, polycyclic
aromatic hydrocarbons, aliphatic aldehydes, and heavy metals
[8]. The content of benzene, vinyl chloride, nitrogen oxide,
sulfur dioxide, hydrogen cyanide, chloroform, hydrogen
chloride, carbon monoxide and formaldehyde in the air of
the smoke zone exceeds the MPC in 60-100% of cases [9].

Firefighters carry out their professional activities in
high alert and standby mode, in liquidation mode. In the
process of their work, firefighters experience significant
neuropsychic and physical stress. They have to perform their
duties in conditions of increased gas and smoke content, high
temperature, humidity, noise, vibration and low illumination
[5, 10, 11]. The heat in the fire extinguishing zone can reach
1200-1500°C, and the density of thermal radiation — tens
of kilowatts per 1 m* [12].

The share of labour costs for the elimination of fires
among all the labour costs of rescuers is 29%. In the regions,
it is even higher: in the Central region about 82%, in the Far
East — about 70%. The typical work schedule for rescuers is
“every fourth-day rotation schedule”, but they are always on
standby outside of duty. Fatigue after a shift is experienced by
50.0 to 71.8% of firefighters. Up to 91% of employees of the
State Fire Service of the Russian EMERCOM consider their
work difficult and dangerous [13]. The main factor that has a
negative impact on health not only in the mode of liquidation
of the consequences of emergencies but also in the mode of
increased readiness is labour intensity [9, 14].

In the high alert mode, the average daily energy
consumption of the rescuer per shift is 2500-2800 kcal, and
during the elimination of the consequences of an emergenc
(ES), it increases to S000-8400 kcal per day or more [10, 13].

When extinguishing a fire, the severity of the labour
process has the following characteristics: "heavy physical
activity of the 2™ degree", the intensity of labour — "harmful
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BHE AEXYPCTBAa OHH HAXOAATCS B IMOCTOSHHOM FOTOBHOCTH.
YcraaocTs mocae cMens! uctbiThiBaoT ot 50,0 A0 71,8% mo-
xapHbIXx. Ao 91% coTpypnmkos [ocypapcTBeHHOM TPOTHBO-
noxaproit cayx6st MUC Poccuu (ITIC MYC Poccun) cun-
TAoT CBOIO paboTy TpyaHO! 1 omackoil [ 13]. OcHoBHbIM dak-
TOpPOM, OKa3bIBAIOIIUM HEraTHBHOE BAMSHHE Ha 3A0POBbe He
TOABKO B PeXHMe AHMKBHAAITUH TOCACACTBHI Ype3BbIYaiHbIX
CUTYaIuii, HO U B pe)KHMe IIOBBIIIEHHON TOTOBHOCTH SBASIET-
CS HAPSDKEHHOCTD TPyAR (9, 14].

B pesxuMe mOBBIEHHON TOTOBHOCTH CPeAHECYTOYHbIE
3HEpPrOTpaThl CIacareAs 3a cMeHy cocraBasioT 2500-2800
KKaA, a IPH AMKBUAQAIIUY TTIOCACACTBHH Upe3BHIYAHON CUTY-
amu (YC) Bospacraror Ao S000-8400 kkaa B cyTKH 1 6oAee
(10, 13].

IIpu AMKBHAAIIME IIOXApa TSHKECTDb TPYAOBOTO IIpoLjecca
XapaKTepU3yeTCs KaK «TshkeAas pHU3MUecKass Harpyska 2-if
CTelleHH >, HANPHKEHHOCTh TPYAA OIIEHHMBAETCS KaK «BpeA-
HbIN HAIPSDKEHHBIA TPyA 3-To Kaacca 3-i1 crenenu>. Io xu-
MIT9eCKOMY (aKTOpy, TeMIlepaType BO3AyXa Ha pabodeM Me-
CTe, a TAKKe YPOBHSM IIyMa U BUOPALIMH YCAOBHS TPYAQ I10-
KapHbIX 110 CTEeTIeH! BPEAHOCTH U OIIACHOCTH TPYAOBOT'O IIPO-
Ljecca COOTBETCTBYIOT OTIACHBIM yCAOBUAM Tpyaa (4 kaacc)'.

HITOoroBbI# KAACC TSDKECTH M HAIIPSDKEHHOCTH TPYAA TIPU
OIleHKe YCAOBMIH M XapaKTepa TPyAa CIacaTeAedl KAacCuQu-
yupyercs [10, 13]:

— B PeXHMe ITOBBIIIEHHON TOTOBHOCTH KaK AOITYCTHMBIH

10 TspKecTH (2-7 KAACC YCAOBHIL TPYAQ) M HAIIPSDKEH-
HBIH TPyA 2-#1 CTeleHy;

— B peXuMe AMKBHAALIMU [OCA@ACTBHI Ype3BbIYaiHbIX
CHTyaumit Kak BpeAHbIl (TSKeAbIit) Tpya 2-i cTeneHu
é3.2 KAQCC YCAOBHII TPYAQ) ¥ HATIPSDKEHHbIN OTIACHBII

9KCTPeMaAbHBIi) TPYA, COOTBETCTBYIOWMIL 3 CTerneHu
3 kaacca uau 4 xaaccy (3.3. — 4).

BrraBaenbl n3MeHeHU S GYHKITMOHAABHOTO COCTOSHUS Cep-
AEYHO-COCYAUCTOM CHCTeMbl, CBHAETEAbCTBYIONIHE O CHIKE-
HUH QYHKIIMOHAABHBIX Pe3epBOB U aAANTAI[OHHBIX BO3ZMOX-
HOCTe#, YTO MPOSBASETCS YCKOPEHHBIM OHOAOTHYECKUM CTa-
pennem [ 16]. [TokasaHo, 4TO CTeleHb U3MeHeHUs GYHKIHO-
HAABHOTO COCTOSIHHS OPTaHM3Ma IPSMO IMPOIOPIIMOHAABHA
BO3PACTY U CTOXy PabOTHL BrIpaskeHHOCTD 9THX H3MEHEHHIE,
HPOSIBASIOMMXCS CHIDKEHHEM Pe3epBHBIX BO3MOXHOCTei! cep-
AEYHO-COCYAMCTOM CHCTeMBI, HanboAee BBICOKA B BO3pacTe
crapie 35 AeT, a TakoKe IPHU CTaxe paboTsl cBbime 7-9 AeT.
Co CTOpOHBI ABIXaTEABHOM CHCTeMbl HAIIPSDKEHHOCTD aAall-
TAIJMOHHBIX MEXaHU3MOB BbIABACHA Y CIIacaTeAeH CO CTaKeM
paboTsI A0 2 AeT 1 6oaee 7-9 aer [16]. YV 15% ann onacHbrx
npodeccuit u3MeHeHUs PYHKIMOHAABHOIO COCTOSHHUS Op-
raHn3Ma HABAIOAQIOTCS K KOHIY [IepBOro ropa paborst [17].
IlepenanpsixeHne PeryASTOPHBIX CHCTEM U CHIDKEHME aparll-
THBHBIX BO3MOXXHOCTEH He TOABKO B OTBET Ha Harpy3Ky, HO U
B [IOKOE OTMedeHO Goaee geM y S0% moxapusix [10].

Wzyyenne cocTOSHUS 3A0POBbS TI0XKAPHBIX COTPSDKEHO C
ONpeAeAEHHBIMY TPYAHOCTSMH B CBSI3H C T€M, YTO COTAACHO
Iocranosaenmio IIpasutesncrsa PO or 24.04.2019 Ne 491
MeAUIIHCKOe OfecIiedeHre COTPYAHUKOB T0cyAapCTBeHHOM
nporusonoxapaoi cayx6sr MUC Poccun ocymecrsasercst
B MepunuHcKuX opraHusanuax MYUC nau MBA Poccuy, a
TaKKe B YYPEXKACHHUIX 3APaBOOXPAHEHUS PEeTHOHOB IO Me-
CTy pa3MelleHHs] TEPPUTOPHAABHBIX U 0OBEKTOBBIX [IOAPA3-
Aeaernit I'TIC, B KOTOPBIX, COOTBETCTBEHHO, M OPraHH30BaH
y4eT 3200A€BaeMOCTH ITUX CIIEIIHAANCTOB.

KoaaextnsoM aBTOpoB M3 Beepoccuiickoro meHTpa aKc-
TPEHHOH U papuallioHHOHN MeaunuHbl uM. A.M. Huxkudoposa

! BepayHos B.A. Turnesndeckast OLjeHKa yCAOBUI TPYAQ M COCTOSI-
HHe 3A0POBbs IIOXAPHBIX: AUC. ... KaHA. MeA. Hayk. 'Y «Hayunbii
LIEHTP MEAMIIMHCKOM 9KoAoruu Bocrouno-Cubupckoro HayqHOro
nentpa Cubupckoro otaeaenns PAMH». Mpkytck; 2006.
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strenuous work of the 3" category of the 3 degree". The
working conditions of firefighters in terms of t%e degree
of hazard and danger of the labour process correspond to
hazardous working conditions (category 4)' in terms of the
chemical factor, air temperature at the workplace, as well as
noise and vibration levels.

The final category of the severity and intensity of work in
assessing the conditions and nature of the work of rescuers
is classif%ed [10, 13]:

— in high readiness mode as permissible in terms of
severity (2" category of working conditions) and
strenuous work of the 2™ degree;

- in the mode of liquidation of the consequences of
emergencies as harmful (hard) labor of the 2" degree
(3.2 category of working conditions) and intense
hazardous (extreme) work corresponding to the 3
degr;e of the 3 category or the 4™ category (3.3.
—4).

Risk factors in the fire extinguishing zone have a significant
impact on the psychophysiological functions of firefighters,
reducing indicators of attention, memory, reaction accuracy
and increasing the level of anxiety. The risk of traumatic stress
disorder in firefighters is 1.4 (95% CI 1.3 to 1.6) [15].

There are changes detected in the functional state of the
cardiovascular system were revealed, indicating a decrease
in the functional state and adaptive capabilities, which
is manifested by accelerated biological ageing [16]. The
degree of change in the functional state of the organism is
directly proportional to the age and work experience. The
high degree of these changes (manifested by a decrease in the
cardiovascular system spare capacity) is highest at the age of
over 35, and with work experience over 7-9 years. On the
part of the respiratory system, rescuers with work experience
of up to 2 years and more than 7-9 years have a tension of
adaptive mechanisms [16]. 15% of persons with hazardous
professions have changes in the functional state of the body
by the end of the first year of work [17]. The authors revealed
an overstrain of regulatory systems and a decrease in adaptive
capabilities (not only in response to load but also at rest) in
more than 50% of firefighters [10].

The study of the hea%th status of firefighters is fraught with
some difficulties: according to the Decree of the Government
of the Russian Federation of 24.04.2019 N¢ 491, medical
support for employees of the State Fire Service of the Russian
EMERCOM is carried out in medical organizations of the
Russian EMERCOM of the Ministry of Internal Affairs of
Russia, as well as in healthcare institutions of the regions at
the location of territorial and facility divisions of the State
Fire Service, which organize the registration of the incidence
of these specialists.

A team of authors from the All-Russian Center for
Emergency and Radiation Medicine named after A.M.
Nikiforov, the All-Russian Scientific Research Order Badge
of Honor of the Institute of Fire Defense of Russia and the
Military Medical Academy named after S.M. Kirov conducted
the synchronous analysis (20 years (1996-2015) cover) of
the health status of employees of the State Fire Service of the
Russian EMERCOM with special military ranks [18]. The
assessment of incidence rates with temporary disability and
primary disability was carried out according to the ICD-10
categories. There were indicators of the II-IV categories of
diseases due to the insufficiency of data combined into the

! Verzunov V.A. Hygienic assessment of working conditions and
health status of firefighters: Diss. ... Cand. of Sci. (Med.). Scientific
Center for Medical Ecology of the East Siberian Scientific Center of
the Siberian Branch of the Russian Academy of Medical Sciences.
Irkutsk; 2006.
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MYC Poccun, Becepoccuiickoro HayHO-HCCAEAOBATEABCKO-
ro opaeHa «3Hak IloyeTa» HHCTHTYTAa MPOTHBOIOXAPHOM
o6oponst MUC Poccun u BoeHHO-MeAUIIMHCKOM aKaAeMUK
M. C.M. KupoBa npoBeaeH CHHXpOHHBIH aHAAM3 COCTOSHHSA
3AOPOBbSl COTPYAHUKOB I'0CyAapCTBEHHOM IMPOTHBOIOXAP-
Hoi1 cayx651 MUC Poccun (FHC MYC Poccpm) , IMEIOIITIX
CIIeITUaAbHbIE BOMHCKHE 3BaHUS, OXBAThIBAIOMIHH 20-Ae THHHI
nepuop (1996-2015 rr.) [18]. Ouenka nokasateaeit 3a60-
A€BaeMOCTH C BpeMeHHOi1 HeTpyaocnocobroctsio (BYT) u
HepBHYHON HHBAAMAHOCTH BBITOAHEeHa Mo Kaaccam MKB-10,
nokasareau [I-IV kaaccoB 6oae3Hel 13-32 MAAOYHCAEHHOCTH
AQHHBIX OBIAM 00'BeAHEHBI B IPYIIIY «IIPOYUHe>.

ITo AaxHbiM [ 18] BbITOAHEH aHAAMS TTOKa3aTeAelt 3a60ae-
BaeMOCTH C BpeMEHHOI HeTPYAOCIIOCOOHOCTBIO 1 IIEPBUYHOM
unBaupaHoOCTH (puc. 1-4).

Ha pucynxe 1 npepcTaBaeHO cpepHee YMCAO cAydaes BYT
cpeau corpyarukos I'TIC 3a mepuop ¢ 1996 mo 2018 rr.

Kak noxasaHo Ha pucyuxe 1, mepBble TP MeCTa IIOCAe-
AOBaTEABHO 3aHMMAAK «BoAe3HU opranos AbiXaHus» (KAacc
X), «TpaBMBblL, OTPaBACHNS ¥ HEKOTOPbIE APYTHE IOCAEACTBUS
BO3AEHCTBHS BHEIIHUX NpuauH> (kaacc XIX) u «mpoune»
(xaaccet II-1V). EcAn HCKAIOYUTD TPYTITy <IIPOUHE>, TO 3-€
MeCTO 3aiMyT «boAe3HH KOCTHO-MbIIIEYHOH CHCTEMBI B CO-
eAMHHTeAbHOI TKauu> (kaacc XIII).

B pesyabTaTe aHaAM3a AMHAMHKH 3200A€BaeMOCTH
(puc. 2) ycTaHOBAGHO, 4TO TOAOXUTEAbHbI TEMI IPUPOCTA
HaOAtopaACs y Hoaesredt V kaacca S«l’[cuanecme paccrpoit-
CTBa U PacCTpPOICTBa NoBeaeHus» ) — 8,4%, I («HekoTopsie
MH)EKIMOHHbIE U MapasuTapHble 6oaesun») u X1V («Bo-
A€3HH MOUETIOAOBO CHCTEMbI>» ) KAARCCOB — COOTBETCTBEH-
Ho 8,1 u 0,9%.

500
-5 CpepHee

400 1 Cpeanee +2*Cr. otxa

—_ [Nd W
(=] (=] o
(=] (=] (=}

Yucao cayyaes BY'T, na 1000 yeroBek
o

-100
I VI IX XI

V  VII+VIII X XII
Kaaccet MKB-10

XII  XIX

XIV  Ilpou.

Puc. 1. CpepHee 4YHCAO CAy4YaeB TPYAOHOTEpPb CpeAH
cOTpyAHHKOB  TOoCyAQpCTBeHHOH  HPOTHBONIOKAPHOM
cay>k0p1 Poccun 3a mepuop 1996-2015 rr. ITo ocm
OPAMHAT: CpeAHee YHCAO CAyYaeB BPEMEHHOH YTpPaThbl
TpyAocnocobnocry, Ha 1000 gesrosek. ITo ocu abenucc:
KAaaccol 6oaesneit mo MKB-10: 1, V, VI, VII+VIII, IX, X,
XI, XII, XTII, XIV, XIX u npoune.

Fig. 1. The average number of cases of labour losses among
employees of the State Fire Service of Russia for the period
1996-201S. Y-axis: average number of temporary disabilities,
1000 people. On the abscissa axis: categories of diseases
according to ICD-10: 1, V, VI, VII+VIII, IX, X, XI, XII, XIII,
XIV, XIX and others.
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“other” group.

According to [18], the authors analyzed the incidence
rates) with temporary disability and primary disability (Fig.
1-4).

Figure 1 presents the average number of TDD cases
among SBS employees for the period from 1996 to 2015.

In Figure 1, the first three places were sequentially
occupied by "Diseases of the respiratory system” (category
X), "Injuries, poisoning and some other consequences of
exposure to external causes” (category XIX) and "others"
(category II-IV). If we exclude the group "others", then the
third place will be taken by "Diseases of the musculoskeletal
system and connective tissue" (category XIII).

The results of the analysis of the dynamics of morbidity
(Fig. 2) indicate that diseases of the V category ("Mental
disorders and behavioral disorders"), I ("Some infectious and
parasitic diseases") and XIV ("Diseases of the genitourinary
system") categories had a positive growth rate — 8.4%, 8.1
and 0.9%, respectively.

Figure 3 presents the results of the analysis of the level
of newly diagnosed disability among the staff of the State
Border Service.

Figure 3 shows that “Diseases of the Sense Organs”
(categories VII+VIII) are in the 1* place among the causes
of disability of the SPS employees, in the 2™ place — in
“Diseases of the digestive system” (category XI) and in
the 3" place — in “Other ”z:ategories I1I, XII and XIV).
Without the “other” group, the 2™ and 3™ places will be
taken by “Diseases of the digestive system” (category XI)
and “Neoplasms” (category II), respectively. Among the
working-age population, the first 3 places in descending order

10

87 f’*‘x

-5 CpepHee

6
X

7 4f

19

o

g2

5

A
ot

-6}

4}

-6

I VI IX XI Xl XX
vV  VII+VIII X XII XIV  IIpou.
Kaaceort MKB-10

Puc. 2. AmHaMHKa CAy4YaeB TPYAONOTEepb CpeAH
coTpyaHnkoB TocypapcTBeHHOH  NPOTHBONOKAPHOM

cayx651 Poccuu B mepuop ¢ 1996 no 201S rr. Ilo ocu
OPAHHAT: CpPeAHHe TeMIIbl IPHPOCTA TPYAOLIOTEPD CPeAH
corpyAHHKOB TocypapcTBeHHOH  IPOTHBOMOXKAPHOM
cayx6561 Poccun, %. ITo ocn a6enmcc: kAacchl 60Ae3He o
MKB-10: I, V, VI, VI+VIII, IX, X, XI, XII, XIII, XTIV, XIX
H IpouHe.

Fig. 2. Dynamics of cases of labour losses among employees of
the State Fire Service of Russia in the period from 1996 to 2015.
On the ordinate: the average rate of increase in labour losses
among employees of the State Fire Service of Russia, %. On the
abscissa: categories of diseases according to ICD-10: 1, V, VI,
VI+VIII, IX, X, XT, XTI, XIII, XTV, XIX and others.
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Kaaccet MKB-10

Puc. 3. CpepHne ypoBHH IepBHYHOH MHBAAMAHOCTH Y
corpyAHHKOB  TocypapcTBeHHOH  IPOTHBONOXKAPHOH
cay>k6p1 Poccun 3a mepuop, 1996-201S rr., ma 10 ToIC.
Ilo ocm opaMHAT: cpepHHe YPOBHH HHBAAMAHOCTH
CpeAH HaceAeHHsI M COTPyAHHMKOB IlocysapcrBenHoi
NpPOTHBONOXXAPHO# cAyk0b1 Poccun, Ha 10000 ueroBek.
ITo ocm abcnucc: kaaccol 6oaesneit mo MKB-10: I, II, IV,
V, VI, VII+VIII, IX, X, XI, XIII, XIX n npouue.

Fig. 3. Average levels of primary disability among employees
of the State Fire Service of Russia for the period 1996-2015,
by 10 thousand. On the ordinate: average levels of disability
among the population and employees of the State Fire Service
of Russia, per 10,000 people. On the abscissa: the categories of
diseases according to ICD-10: I, II, IV, V, VI, VII+VIII, IX, X,
XI, XIII, XIX and others.
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XIII  Ilpou.

PesyabTaThl aHAAM3a YPOBHS BIIepBble BHIABACHHON MHBA-
aupHOcTH Y coTpyaHuKkoB I'TIC mpeacraBaeHs! Ha pucyHke 3.

Ha pucynxe 3 Bupno, uTO Ha 1-M MecTe cpeAy IPUYMH UH-
BaanpHOCTH coTpyaHMKoB I'TIC HaxopsTcs «boaesnu opra-
HOB 4yBcTB>» (Kkaaccht VII+VIID), Ha 2-M — «Boaesnu opra-
HOB numeBapenus>» (kaacc XI) n Ha 3-M — «mpoune» (kaac-
cor 111, XII u XIV). Bes rpynmsr «mpoune» 2-e u 3-e MecTa
3aiIMyT COOTBETCTBEHHO «b0A€3HHU OPraHOB IIHIIIeBape s »
(kaacc XI) u «Hosoobpaszosanus» (kaacc II). Y tpyaocro-
COOHOTO HaceAeHUS IepBble 3 MeCTa B IOPsIAKe yOBIBaHMUS
sanumaioT «Boaesnu opranos numesapenns» (kaacc XI),
«Ilcuxuyeckue pacCTpOMCTBA U PACCTPOICTBA OBEACHU>
(kaacc V).

AHAAM3 AMHAMHKY MHBAAMAHOCTH (; puc. 4 ) BBISBHA B 00e-
HX IPYTIIAX TTOAOKHMTEABHBIH TEMIT IPUPOCTA HHBAAMAHOCTH
1o mpuuKMHe HoBoo6pasosanuit (kaacc II) — coorsercrsen-
HO 3,9 u 3,0%, 1 cA200 IIOAOXKUTEABHBIN TEMIT IPUPOCTA UH-
BaanpHOCTU cpeput coTpyaHuKoB I'TIC mo npuyuHe 60Ae3Hel
KOCTHO-MBIIIEIHOM CHCTEMBI M COEANHHTEABHO! TKaHH (KAacc
XIII). Cpean TpPyAOCTIOCO6HOTO HaceAeHHs HABAIOAETCS
POCT MHBAAMAHOCTH BCAGACTBHE TPaBM, OTPABACHHIT U HEKO-
TOPBIX APYTHX IIOCAGACTBHI BO3ACHCTBHUS BHEITHUX MPHYHH
(xaacc XIX) u HpOYNX 3260A€BAHUI — COOTBETCTBEHHO 7,2
1 4,0%. Pasauauit MeXxAy TeMITaMK IIPUPOCTA MHBAAMAHOCTH Y
HaceAenus u coTpyaHukos I'TIC e ycranoBAeHo — p=0,488.

PesyabTaTs aHaAM3a 3200A€BaeMOCTH 3a Ieprop 1996 o
2015 rr. [18, 19] conaparot ¢ pesyasratamu 3a 2010-2014
rr. [20] — 1-e Mecro 1o uncay caydaes BYT cpeau cotpya-
Hukos QepepasbHOil TpoTHBOTIOXKApHOH CAYKObI (DIIC) 32-
HUMaAM 60A€3HH OpraHoB AbIxanus (kaacc X), 2-e 1 3-e MecTa
— cooTBeTcTBeHHO TpaBMbl (kaacc XIX) u 60Ae3HH KOCTHO-
MbmeyHoit cucremst (kaace XIIT). B otanuue ot pesyabratos
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Kaaccor MKB-10
Puc. 4. AWHaMHKAa HHBAAMAHOCTH Yy COTPYAHHKOB

TocysapcTBeHHOR HPOTHBOMOXKAPHOH cAyk0b1 Poccun
B nepuop ¢ 1996 mo 201S rr. Ilo ocu opAuHAT: CpepaHHe
TeMIbl NPHPOCTAa HHBAAMAHOCTH Y HAaceAeHHS H
coTpyAHHKOB  TocyAapCTBeHHON  NIPOTHBONOXKAPHOM
cayx651 Poccrn, %. ITo ocn abcmucc: Kaaccel Goae3neit
mo MKB-10: I, I1, IV, V, VI, VII+VIII, IX, X, XI, XIII, XIX
H IpouHe.

Fig. 4. Dynamics of disability among employees of the State
Fire Service of Russia in the period from 1996 to 2015. On
the ordinate: the average growth rate of disability among the
population and employees of the State Fire Service of Russia,

9%. On the abscissa: the categories of diseases according to ICD-
10: I, IL, IV, V, VI, VII+VIII, IX, X, XI, XIII, XIX and others.

are occupied by "Diseases of the digestive system" (category
XI), "Mental and behavioural disorders" (category V).

Analysis of the dynamics of disability (Fig. 4) revealed
in both groups a positive rate of increase in disability due to
neoplasms (category II) — 3.9 and 3.0%, respectively, and a
weakly positive growth rate in disability among employees of
the State Fire Service due to diseases of the musculoskeletal
system. and connective tissue (category XIII). Among the
working-age population, there is an increase in disability
due to injuries, poisoning and some other consequences of
external causes {éategory XIX) and other diseases — 7.2 and
4.0%, respectively. There were no differences between the rate
of increase in disability among the population and employees
of the State Border Service — p=0.488.

The results of the morbidity analysis for the period 1996 to
2015 [18, 19] coincide with the results for 2010-2014. [20].
The results of the morbidity analysis for the period 1996 to
2015 [18, 19] coincide with the results for 2010-2014. [20].
1* place in the number of cases of temporary disability among
employees of the Federal Fire Service — respiratory diseases
(category X), 2™ and 3 places — injuries (category XIX)
and diseases of the musculoskeletal system (category XIII),
respectively. In contrast to the results [18, 19], the highest
growth rate was revealed by the authors [20] in diseases
of category I ("Some infectious and parasitic diseases"), VI
("Diseases of the nervous system") and XIII (Diseases of the
musculoskeletal system and connective fabrics) categories
— respectively 13.4; 3.1 and 2.6%. Disability rate in 2010-
2014 among employees and personnel, the FPS was 1.48 and
1.03, respectively (p=0.095). The proportion of disability
due to illness and injury among employees was 87.1 and
12.9%, respectively, and among personnel — 88.3 and 11.7%
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[18, 19] Hau6oaee BBICOKHIT TeMII IPHPOCTA BbISBACH aBTOPA-
mu [20] y 6oaesneit I kaacca («Hexotopsie nudeKroHHbIE
¥ mapasutapHsie 60aesun> ), VI («Boaesnu HepBHOi cucTe-
mbi>» ) 1 XIII (BoAe3HM KOCTHO-MBIIIEUHOM CHCTEMBI K COGAH-
HHUTEAbHOH TKaHM) KAACCOB — cooTBeTcTBeHHo 13,4; 3,1 u
2,6%. Yposenp nuBasupHOCTH B 2010-2014 IT. ¥ coTpypHH-
xoB 1 anuHOro cocraBa PIIC cocraBua coorBeTcTBeHHO 1,48
u 1,03 (p=0,095). YA€AbHBIN BeC HHBAAMAHOCTH BCAEACTBHE
GOoAe3Hel U TPaBM Y COTPYAHHUKOB COCTABUA COOTBETCTBEHHO
87,1 u 12,9%, y amasoro cocrasa — 88,3 u 11,7% (p>0,05).

PesyabTarsl aHaAM3a CTPYKTYPBI 3200A€BaEMOCTH [IOXKap-
HBIX B HEKOTOPBIX pETHOHAX U B IIeAOM II0 Poccuu mpeacTas-
AeHBI B mabauye 1.

Kaxk BupHO 13 mabauypt 1, AaHHBIE O COCTOSIHUH 3A0PO-
BbsI IOXKAPHbIX B PA3HBIX PETHOHAX AOBOABHO IIPOTHBOpPEUHU-
Bl [ 18, 20-28], 4T0 MOKeT 6BITH CBA3aHO Kak ¢ mpobaemMamu
CTAaTUCTHUKH, TaK 1 C OCOOEHHOCTSIMU PETHOHOB.

ParmxupoBaHue 110 BKAAAY B 00IIIyI0 3a60A€BaeMOCTb I10-
Ka3aA0, 4TO 1-e MeCTO MOYTH Ha BCeX TEPPUTOPHSIX 3aHHMA-
10T 60Ae3HU OpraHoB Abixanus (kaacc X), Kpome AQHHBIX
[20], coraacHo KOTOPHIM 3TO MECTO 3aHMMAIOT HOAE3HHU Op-
raHOB NHIIEBAPEHUI (KAacc XI). Ha 2-M mecre mo paHHBIM
[18, 21, 22, 24-27]* HAXOAATCS TPaBMBIL, OTPABAEHHS U He-
KOTOPBIEe APYTHe IIOCAGACTBHS BO3ACHCTBUS BHEIIHUX NPHU-
YUMH &Aacc XIX), a mo panmbM [ 20, 23 ]* — 60Ae3HH KOCTHO-
MbIIIEYHOM CHCTEMBI U COeAMHUTeAbHO TKanu (kaace XIIT).
ITo pammbM [18, 21, 22, 24, 26] 3-e MecTo 3aHUMAIOT 60Ae3-
HHM KOCTHO-MBIIIEYHON CHCTEMbI U COEAUHUTEABHOU TKAHU
(kaacc XIII), coraacho [20] Ha 3-M MecTe HaxoAATCs 60Ae3-
HU OpraHoB Abrxanus (kaacc X).

B obmeit 3aboseBaeMoctu corpyauuxos I'TIC MYC
[18,20] u Cesepo-3anapnoro pernona [21-24] 3-e mecto
3aHMMAIOT OoAe3HH, Bxopdamue B Kaacc X111, a B Tromenn —
6oaesnu opranos numesapenus (kaace XI) [27]*

AHaAU3 TOCIINTAAM3HPOBAHHOM 3200A€BAEMOCTH COTPYA-
HukoB I'TIC r. MbxeBcka B YAMYpPTHH IO CpPEAHETOAOBBIM TI0-
KasaTeAsM 3a mmepuop 2004-201S rr. BbIABHA, 4TO 1-e MecTo
3aHMMAIOT HOAE3HHU CHCTEMBI KPOBOOOpAIeH s, Ha 2-M U 3-M
MECTaX HaXOASTCS 60AE3HH KOCTHO-MBIIIEYHON CUCTEMBI M OP-
TaHOB MHUIeBAPEeHUs — COOTBEeTCTBeHHO — 2,6%0,9; 2,1+0,6
u 1,240,6 (M*o) Ha 1000 COTPYAHUKOB [25]. YcranoBAeHO,
9TO y IIOKAPHBIX B Bo3pacTe 6oAee 36 AeT dalle BCTPEYAANCh
(p<0,001) nmemudeckas 60Ae3Hb CEPALIR, TUIIEPTOHMYECKAS
60Ae3HDb, OPOHXUT, OPOHXHUAABHAS ACTMA, TACTPHUT, SI3BEHHAS
60Ae3HD XKeAyAKA M ABEHAALIATHIIEPCTHON KUIIKH, TAaHKpea-
TUT, XOAELJUCTHUT, MOYeKaMeHHast 00A€3Hb, AOPCOIIATHH pas-
AWYHBIX OTAEAOB TI03BOHOYHUKA, 3a600A€BaHNS ITUTOBUAHOM
xeaessl [29].

[ToxasareAn 3a60A€BaEMOCTH TIO3BOASIIOT OLIEHUTD CKO-
POCTB IEPEX0AQ OT COCTOSIHUS 3A0POBbS K COCTOSIHHIO 60-
A€3HH, TO eCTb CKOPOCTh PaCIHpPOCTPAHEHHs OOAC3HH CPEAH
HabAIOAQEMOY TIOIYASILIUA MAM KOTOPTBI, @ [IOKa3aTeAH pac-
MPOCTPaHeHHOCTU (6OAE3HEHHOCTH) — OIPEAEAHTD KOAH-
9eCTBO AIOACH, TTOABEP)KEHHBIX PHCKY. OAHUM 13 BO3MOXXHBIX
HCXOAOB HOAE3HU ABASETCS. MHBAAMAHOCTD. BAMsHME 60Ae3HM
Ha (OpPMHpPOBAHHE HHBAAMAHOCTH MOXET AOCTHrarh 25% u

* Xacanos P.O. KoMiaekcHas MEAHKO-COLMAABHAS OLIEHKA COCTO-
SIHHSL 3AOPOBbsI PAOOTHUKOB TOCYAAPCTBEHHON IIPOTHBOIOXAPHON
CAYKOBL: AHIC. ... KAaHA. MeA. HayK. Ya; 2007.

3 Anppees A.A. CocrosiHUe 3A0POBbSI IIPO$ECCHOHAABHBIX CIIACA-
teaeit MUC Poccun 1 HalpaBAeHHs ONTHMU3ALUA AedeGHO-TIPO-
¢uaaxTHyeckoit momomu: ABTOped. AMC. ... KaHA. MeA. HaykK. Bce-
POCCHICKHI IIEHTp SKCTPEHHOM U paAHaIinoHHOM MepAuIiHEl MIC
Poccun. Cankr-Tlerep6ypr; 2007.

4 Xacanos P.®. KomnaekcHas MeAMKO-COITMaAbHAS OLEHKA COCTO-
SIHHSL 3A0POBbsI PADOTHHKOB IOCYAAPCTBEHHOI IIPOTHBOIIOXAPHOMN
CAYXKOBL: AWC. ... KQHA. MeA. HayK. Yoa; 2007.
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(p>0.05).

Table 1 shows the results of the analysis of the morbidity
structure of firefighters in some regions and Russia in general.

As can be seen from Table 1, data on the health status
of firefighters in different regions are quite contradictory
[18, 20-28], which may be due to both statistical problems
and the characteristics of the regions.

Ranking according to the contribution to the total
morbidity showed that in almost all territories, diseases
of the respiratory system (category X) occupy 1% place,
except for data [20], according to which these are diseases
of the digestive system that occupied it (category XI). In
second place according to [18, 21, 22, 24-27]* are injuries,
poisoning and some other consequences of external causes
(category XIX), and according to [20, 23]> — diseases of
the musculoskeletal system and connective fabrics (category
XIII). According to [18,21,22,24,26], diseases of the
musculoskeletal system and connective tissue (category XIII)
take the third place. According to [20], respiratory diseases
(category X) are in third place.

In the total morbidity of employees of the State Fire
Service of the Russian EMERCOM [18, 20] and the North-
West region [21-24], the third place is taken by diseases
belonging to category XIII, and in Tyumen — by diseases
of the digestive system (category XI) [27]*.

The analysis of hospitalized morbidity of employees of the
State Fire Service of Izhevsk in Udmurtia according to the
average annual indicators for the period 2004-2015 revealed
the following. Diseases of the circulatory system occupy the
first place. Diseases of the musculoskeletal system and the
digestive system take the 2" and 3™ places — respectively
—2.6+0.9; 2.1£0.6 and 1.2+0.6 (M+tc) per 1000 employees
[25]. Firefighters aged over 36 years more often had
(p<0.001) coronary heart disease, hypertension, bronchitis,
bronchial asthma, gastritis, gastric ulcer and duodenal ulcer,
pancreatitis, cholecystitis, urolithiasis, dorsopathy of various
parts of the spine, diseases thyroid gland [29].

Incidence rates provide an estimate of the transition
speed from health status to disease status, that is, the rate
at which a disease spreads through an observed population
or cohort. Prevalence (morbidity§ rates measure the number
of people at risk. Disability is one of the possible outcomes
of the disease. The influence of the disease on disability
forming can reach 25% or more, and the socio-economic
characteristics of the region — 22% [30, 31].

Disability levels among the population are 1.5 times
higher than among employees of the State Border Guard
Service (p=0.341). Table 2 presents the comparative analysis
of the causes of disability among the Russian population aged
18 years and older and employees of the State Border Service
according to [18] for the period 1996-2015.

The levels of disability among employees of the State Fire
Service of the Russian EMERCOM significantly exceeded
the levels of disability among the population of Russia of
comparable age only due to diseases of the "sense organs”
(categories VII+VIII) and diseases of the circulatory system

* Khasanov R.F. Comprehensive medical and social assessment of
the health status of employees of the state fire service: dis. ... Cand.
of Sci. (Med.). Bashkir State Medical University. Ufa; 2007.

* Andreev A.A. The state of health of professional rescuers of the
Ministry of Emergencies of Russia and directions of optimization
of medical and preventive care: author. dis. ... Cand. of Sci. (Med.).
All-Russian Center for Emergency and Radiation Medicine,
EMERCOM of Russia. St. Petersburg; 2007.

* Khasanov R.F. Comprehensive medical and social assessment of
the health status of employees of the state fire service: dis. ... Cand.
of Sci. (Med.). Bashkir State Medical University. Ufa; 2007.
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Crpykrypa 3a60A€BaeMOCTH COTPYAHHKOB IPOTHBOMOXKapHOI cAy>k661 MUC, %
The structure of employees' morbidity of the fire service of EMERCOM, %

Pernon, cy6pexr | Ucrounnku | Ilepmoa, Kaaccer 6oae3neit no MKB-10
TOABL I IX X XI XIII XIX
TTIC MYC (18] 1996-2015 22 41 47,0 49 92 12,5
[20] 1998-2012 - 51 11,9 40,0 18,0 -
CeBepo-3amapHsiil [21] 2010-2014 4,9 6,7 39,5 6,3 10,6 21,7
[22] 2010-2015 6,1 5,7 458 6,0 9,7 12,5
[23] 2003-2008 - 6,0 41,0 - 11,0 10,0
[24] 2003-2008 - 6,7 39,1 - 10,7 11,0
YamypTus [25] 2004-2015 8,0 13,9 27,8 - 4,5 -
YamypTus [26] 2013-2017 - 4,6 47,2 5,0 10,2 16,5
Tiomenn [27] 2013-2018 - 4,8 57,7 §1 5,0 11,4
Cesepo-3anapHsiit * 1999-2003 0,4 9,9 14,3 - 10,8 -
Bamkupus * 1998-2004 - 4,9 58,6 8,0 5,0 11,5

ITpumeyanue: B TabAuIle IPEACTABACHBI TOABKO Te KAACChI GOAe3Hel, KoTopble 6bIAU pHBeAeHD B ybankarmsx [ 18, 20-28].

" Anppees A.A. CocrosiHue 350p0oBbs mpodeccuonaabsbix cnacareseit MUC Poccuu 1 HalpaBAeHHS ONTHMU3ALMK Ae4eGHO-TIPO-

PuArakTHIECKOH mOMoOmIHU: aBTOped. AUC. ...
Poccun. Cankr-Tlerepbypr; 2007.

KaHA. Mea. HayK. Bcepoccuiickuil IeHTp 9KCTPeHHOM U papHanuoHHOM Meaunasl MYC

* Xacanos P.9. KoMmaekcHasT MEAMKO-COLIMAABHASI OLIEHKA COCTOSIHUS 3A0POBbS PAOOTHUKOB IOCYAAPCTBEHHOM IIPOTHBOMIOXAPHOM
CAYXOBL: AMC. ... KaHA. MeA. Hayk. DT'BOY BO BI'MY Munsapasa Poccuu Yga; 2007.

Note: the table shows the classes of diseases given in publications [18, 20-28] only.

" Andreev A.A. The state of health of professional rescuers of the Ministry of Emergencies of Russia and directions of optimization of medical and
preventive care: author. dis. ... Cand. of Sci. (Med.). All-Russian Center for Emergency and Radiation Medicine, EMERCOM of Russia. St. Petersburg;

2007.

* Khasanov R.F. Comprehensive medical and social assessment of the health status of employees of the state fire service: dis. ... Cand. of Sci. (Med.).

Bashkir State Medical University. Ufa; 2007.

Goaee, 2 COLMAABHO-IKOHOMHIYECKHE OCOOEHHOCTH PEerHoHa
— 22% [30, 31].

YpoBHM MHBaAMAHOCTH Y HaceaeHMd B 1,5 pasa Boime,
veM y corpyanukos [TIC (p=0,341). CpaBHuTeAbHDII aHa-
AM3 IIPUYMH MHBAAMAHOCTH y HaceaeHus Poccuu B Bospacre
18 aer u crapme u corpyaHukos I'TIC mo pannbmv [18] 3a
neproa 1996-201S rr. npeacTaBAeH B mabauye 2.

Kax BupHO U3 mabauyvt 2, ypoOBHU HHBAAUAHOCTH Y CO-
TpyaHnKoB ['TIC MYC pocToBepHO IpeBbITaAY YPOBHHY HH-
BAaAMAHOCTH y HaceAeHHs1 PoccHM COIOCTaBMMOTO BO3PAcTa
TOABKO TIO TPHYMHE 60Ae3Hell «OpraHOB YYBCTB» (KAACCHI
VII+VIII) u 60ae3Heit cuctembl kpoBoobpamennus (kaacc IX),
IIpeBbIlIeH e 110 IPHYNHE GOAe3HeH OPraHOB MHIIeBapPeHUs
(kaacc XI) CTaTHCTHUECKH He 3HAYHMO.

CTpyKTypa NIpHYUH HHBAAMAHOCTH y coTpyaHHKOB I'TIC
MHYC u Haceaerns Poccun B pasHble IepUOABI TPEACTaBACHA
B mabiuye 3.

U3 mabauyps 3 BuaHO, uTo B 1996-2015 rT. 1-€ MecTO B
CTPYKType NPHYMH HHBAAMAHOCTH y coTpyanukos I'TIC 3a-
HUMAIOT 6OA€3HH «OPTaHOB IYBCTB>, 2-€ U 3-€ MeCTa — COOT-
BETCTBEHHO 60Ae3HM opranoB mumesapenus (kaacc XI) u Ho-
Boo6pasosanus (kaacc IT). Y Haceaenus Ha 1-M MecTe TaKxke
HAXOAATCS 60AE3HH «OpraHOB 4yBCTB>» (kaacchl VII+VIII),
Ha 2-M U 3-M MeCTax — COOTBETCTBEHHO HOBOOOPa30BaHMUs
(xaacc IT) u ncuxueckye paccTpoOCTBa M PAcCTPONCTBA TIO-
Bepenns (kaacc V). B 2006-2015 rr. y corpyanuxos I'TIC
IIepBble TPU MECTA TOCACAOBATEABHO 3aHUMAAH OOAE3HH CH-
crembl kpoBoobpamenus (kaacc IX), TpaBmbl, OTpaBAeHHS U
HEKOTOpbIe APYTHe IIOCACACTBHS BO3ASHCTBIS BHEIIHHX IIPU-
ann (kaacc XIX) u HoBoo6pasosanus (kaacc I1), a y Hacese-
Hus — 60ae3Hn V 1 VI (60Ae3HM HEPBHOI CHCTEMbI) KAACCOB
cooTsercTBenHO. [To AanEbIM [24] Ha 1-M U 2-M MecTax Ha-
XOASITCSI COOTBETCTBEHHO GOAE3HH CHCTeMBI KpOBOOOpale-

(category IX), (Table 2). Excess due to diseases of the
digestive system (category XI) is not statistically significant.

Table 3 presents the structure of the causes of disability
among employees of the State Fire Service of the Russian
EMERCOM and the population of Russia in different
periods.

Table 3 shows that in 1996-2015 the 1* place in the
structure of the causes of disability among the employees
of the State Border Guard Service belongs to diseases of
the "sense organs’, the 2" and 3" places — to diseases of
the digestive system (category XI) and neoplasms (category
II), respectively. Among the population, diseases of the
"sense organs” (category VII+VIII) are also in the first place,
neoplasms (category II) and mental and behavioural disorders
(category V) are in second and third places, respectively.
In 2006-2015. among the staff of the State Border Guard
Service, the first three places were consistently occupied by
diseases of the circulatory system (category IX), injuries,
poisoning and some other consequences of external causes
(category XIX) and neoplasms (category II), and among the
population — diseases V and VI (diseases of the nervous
system) classes respectively. According to [24], the 1* and 2"
places belong to the circulatory system (category IX), and the
musculoskeletal system (category XIII), respectively. Third
place belongs to diseases of I (some infectious and parasitic
diseases), Il and IV (diseases of the endocrine system, eating
disorders and metabolic disorders) category. Thus, according
to [19,23,32], the most common causes of firefighters’
disability are diseases of the circulatory system.

There was a correlation of firefighters' working conditions
and diseases of the circulatory system, respiratory system,
musculoskeletal system, digestive system and nervous
system. The risk of developing diseases of the respiratory
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Tabauua 2 / Table 2

YpoBHH MHBAAMAHOCTH IO IPHYHHAM Yy HaceaeHHs1 Poccun B Bospacre 18 AeT H cTapine H COTPYAHHKOB IPOTHBOIIO-

skapHoii cAy»x6p1 MUIC, Ha 10 ThIC.

Disability rates for reasons among the population of Russia aged 18 and over and employees of the fire service of EMERCOM,

by 10 thousand
Kaaccet MKB-10 Hacesenne Corpyanrnku I'TIC )4
Cpeanee, Mto Me Cpeanee, Mto Me
(95%CI) (Q,O,ZS_Q,O,75) (95%CI) (Q.O,ZS_Q.O,75)
I HexoTopsie nH$eKIMOHHbIE 3,0210,13 2,66 0,42+0,05 0,46 <0.001
¥ MapasuTapHble 60Ae3HN (2,74-3,31) (3,04-3,20) (0,32-0,51) (0,24-0,55) ’
II HoBoo6pazoBanus 3,61+0,10 3,43 1,43+0,13 1,37 <0.001
(3,39-3,82) (3,49-3,68) (1,16-1,70) (1,00-1,78) ’
, pacctp (0,51-0,81) (0,65-0,73) (0,45-0,71) (0,31-0,84) ’
1 HapyIlIeHus: 06MeHa BelecTB
V Ilcuxuyeckue paccTporcTBa 3,60+0,23 3,14 1,22+0,10 1,15 <0.001
U PaCcCTPONCTBA OBEACHHS (3,07-4,13) (3,66-3,77) (1,01-1,43) (0,94-1,37) ¢
VI Boae3Hu HepBHOI CHCTEMBI 1,18+0,07 1,05 0,63%0,09 0,56 <0.001
(1,03-1,32) (1,15-1,16) (0,44-0,81) (0,42-0,86) ’
VII boae3uu raasa u ero npu-
AarouHoro ammapara + VIII 4,43+0,21 3,94 5,38+0,46 5,35 <0.001
BoaesHu yxa U COCLIEBUAHOTO (3,96-4,89) (4,28-4,55) (4,41-6,35) (4,49-5,90) !
OTpOCTKa
IX Boae3nu cucrembt 0,90+0,03 0,82 0,97+0,13 0,95 <0.001
KpoBOOGpaeHus (0,82-0,97) (0,89-0,94) (0,70-1,25) (0,49-1,25) ’
X BoAe3Hy OpraHoB AbIXaHMSA 3,46%0,27 3,03 1,27+0,16 1,20 <0.001
(2,86-4,06) (3,29-3,44) (0,93-1,60) (0,77-1,67) !
XI Boaesnu opranos 0,58+0,04 0,53 1,60+0,19 1,66 0675
THIeBapeHus (0,50-0,67) (0,55-0,62) (1,20-1,99) (0,75-2,19) !
ol ccren n coesmmens. | LOL00S 092 072007 076 <0001
N (0,90-1,11) (0,98-1,00) (0,57-0,87) 0,37-1,01) ¢
HOU TKaHU
XIX TpaBMbl, OTpaBACHHA U
HEKOTOpbIe APYTHe IIOCACA- 2,61£0,13 2,41 0,89£0,23 0,51 <0.001
CTBUS BO3AENCTBUS BHENIHUX (2,32-2,90) (2,58-2,75) (0,42-1,36) (0,15-1,18) g
HpUYUH

uus (kaace IX) u xocTHO-MbIIewHO# cuctems (kaacc XIII),
3-e MecTo 3aHMMatoT 60Ae3HH | (HekoTOpbIE HHEKIMOHHbIE
u mapasurapuble 6oaesnn), II u IV (60ae3nn sHAOKpHHHOI
CHCTEMBI, PACCTPONCTBA IUTAHNUS M HApylIeHus oOMeHa Be-
mecTB) KaaccoB. Takum o6paszom, no AauHbIM [ 19, 23, 32]
Han0oAee YaCTHIMU IPHYHHAMY HHBAAUAHOCTH IIOXKAPHBIX
SIBASIFOTCS GOA€3HH CHCTEMbI KPOBOOOPAIeH .

BoisiBA€HA CBSI3b MEXAY YCAOBHSIMH TPYAA MOXKXAPHBIX M
6OAe3HAMH CHCTEMBI KPOBOOOpAIeHUs], OPTaHOB AbIXaHMS,
KOCTHO-MBINIEYHOH CHCTEMBI, OPTaHOB ITHIIleBapeHUs 1 HePB-
HO CHCTeMbL. PHCK pasBUTHS 00Ae3HE! OPTaHOB ABIXAHIS U
KOCTHO-MBIIIEYHON CHCTEMbI ¥ IIOXKAPHBIX COCTABASIET COOT-
BercrBenHo RR=2,8 (EF=65%) u RR=2,1 (EF=53%)°. Aan-
Hble 3a00A€BaHMs, a TaKKe O0AE3HU OPraHOB IHUIIEBAPEHHs,
CHCTeMBI KpOBOOOpAIIleH s, HePBHON CHCTEMBI U IICHXHYe-
CKHe PAacCTPONCTBA OTHECEHBI K IPYIIIIe IPOH3BOACTBEHHO-
00yCAOBAEHHBIX 3a60AeBanuil [33, 34].

CoraacHo parHbIM HarimoHaAbHOR acCOIMAIUY TIPOTHBO-
noxapuo#t samurst CIIIA (NFPA), B cTpykrype 3a60aeBae-
MOCTH IIOKapHbIX 65-70% 60Ae3Hel IPUXOAUTCS Ha CepAed-
HO-COCYAHCTHIE 3260A€BaHMUS, YTO BO3MOXHO 00YCAOBAEHO

5 BepsyHos B.A. [urnenudeckas oLjeHKa YCAOBHIL TPYAA U COCTOSI-
HHE 3A0POBbs IOXKAPHBIX: AHCC. ... KaHA. MeA. HayK. 'Y «Hayunbiit
LIEHTP MEAMLMHCKON 9KoAoru Bocrouno-Cubupckoro Hay4HOro
nentpa Cubupckoro otaeaenns PAMH». Mpkyrck; 2006.
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system and the musculoskeletal system in firefighters is,
respectively, RR=2.8 (EF=65%) and RR=2.1 (EF=53%)".
These diseases, as well as diseases of the digestive system,
circulatory system, nervous system and mental disorders, are
classified as occupationally related diseases [33, 34].

According to the US National Fire Protection Association
(NFPA), 65-70% of diseases in the structure of firefighters'
morbidity are due to cardiovascular diseases. It is possibly
due to the high intensity of their work [35]. The main reason
for the higher prevalence of this pathology among firefighters
in the United States is not occupational risks, %ut litgestyle
factors and associated health problems [36].

In Denmark, an increased risk of this pathology has been
identified in professional firefighters compared to the male
population of working age. Part-time firefighters (volunteers)
have lower CVD SIRs, but with an experience of <15 years,
an increased risk was noted in both groups [37].

Female firefighters have lower cardiovascular risk factors
than male firefighters (OR=0.3; 0.1-0.5). Comparison of the
prevalence of cardiovascular risk factors revealed that among

3 Verzunov V.A. Hygienic assessment of working conditions and
health status of firefighters: Diss. ... Cand. Of Sci. (Med.). Scientific
Center for Medical Ecology of the East Siberian Scientific Center of
the Siberian Branch of the Russian Academy of Medical Sciences.
Irkutsk; 2006.
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Crpykrypa NOpHYHH HHBAAMAHOCTH Yy COTPYAHHKOB IIPOTHBOHOKapHO# cAy:x6p1 MYUC n Hacesenns Poccun crapmre

18 aet, %
The structure of the disability causes among employees of the fire service of EMERCOM and the population of Russia over 18
years old, %
HUcrounnkn
[18] [19] [24]
Kaaccet MKB-10 _
19962015 rr. 2006-2015 rr. 20032008
Haceaenne | Corpyannkm | Hacesenme | Corpyanmku | CorpyaHMKEH
I6HeK0Topb1e MHEKIIMOHHbIE U ITApa3UTapHbIe 11,8 25 11,8 23 83
OA€3HU
II HoBoo6pasoBanus 14,1 8,4 14,1 10,4 8,3
IV Boae3nu sHAOKPUHHOH CHCTEMBI, PACCTPOHCTBA 26 34 26 40 83
IUTAHKS M HApyLIeH!s 0OMeHa BeljecTB ! ’ ¢ ! ¢
V Ilcuxudeckue paccTpONCTBA M PACCTPOMCTBA HO-
. - - 17,3 6,8 -
BepeHns + VI Boaesnu HepBHOI crcTeMbI
V Ilcuxuyeckue paccTpoHCTBA H PacCTPOHCTBA
14,1 7,2 - - -
[IOBEASHUS
VI Boae3su HepBHOI CHCTeMbI 4,6 3,7 - - -
VII boaesnu raasa u ero NpuAaTOYHOTO aIIapara
+ VIII BoAe3nu yxa 1 COCIIeBUAHOTO OTPOCTKA 17,3 31,6 35 3,2 -
IX Boaesnu cucreMsl KpoBOOOpaleHust 3,5 5,7 13,5 28,7 47,2
X Boae3HH OpraHoB ABIXaHHUS 13,6 7,4 2,3 5,6 -
XI Boae3nu opraHoB IuIeBapeHus 2,3 9,4 3,9 7,0 -
XIII BOAESHI:I KOCTHO-MBILIIEYHOH CUCTEMBI U COe- 39 42 10,2 10,2 11,1
AUHHUTEABHOM TKaHU
XIV BoAesHn MOYEIIOAOBOM CHCTEMbI - - 1,9 4,3 8,0
XIX Tpaswms, OTPABACHIS 1 HEKOTOPbIE ADYTHE 10,2 52 14,1 11,2 _
TIOCAEACTBHS BO3ACHCTBHS BHEIIHUX IPHIKMH

BbICOKOM HATIPSKEHHOCTBIO UX TpyAa [35]. YeranoBaeHo, 9to
OCHOBHOI IIPUYMHON 60Aee BBICOKOI PaCIIpOCTPAHEHHOCTH
YKa3aHHOH maroAorus cpean noxxapueix B CIIA sBasoTcs
He IpodecCcHOHAAbHbIE PHCKH, @ PaKTOPHI 00pasa XKHU3HU U
CBSI3aHHBIE C HIMU IIPOOAEMBI O 340poBbeM [36].

B Aanuu BbIsIBAGH NOBBIIEHHBIN PUCK 3TOM ITATOAOTUH Y
IpodeCCHOHAABHBIX OXAPHbIX 10 CPABHEHUIO C MY>KCKUM
HaceAeHHEM TPYAOCIIOCOOHOTO BO3pacTa. Y MOXKAPHbIX C Ya-
cTraHO# 3aHATOCTBIO (A06poBOAbLBY) SIR CC3 HIke, HO PH
cTaxke <15 AeT IOBBIMIEHHBIA PUCK OTMEYeH B 00eux rpym-
max [37].

Y moxapHBIX-KEHIUH CepAEYHO-COCYAUCTBIE GaKTOPHI
pHCKa HUKe, 4eM y moxapHbIXx-MyxauH (OR 0,3; 0,1—0,5).
CpaBHeHHe pacIpOCTPAHEHHOCTH CEePAEIHO-COCYAUCTBIX
($aKTOPOB PUCKA BBIIBHAO, 4TO CPEAH IPOPeCCHOHAABHBIX I10-
KAQpHBIX OHH BBbIIIE (OR=1,9; 1,1-3,2), uem CpeAl IIOXKAPHbIX-
A06poBoabies [38]. HecMOTps Ha NOBBIIEHHBI PUCK BO3-
AMCTBHA BPEAHbIX M OIIACHBIX YCAOBHI IIPOQeCCHOHAABHOM
AESITEABHOCTH, 001asi CMEPTHOCTD CPEAH IIPOPECCHOHAABHBIX
HOXAPHBIX AaHHMH 3HAYUTEABHO HIDKeE [10 CPaBHEHHMIO C pabo-
taromum HaceaenueM (SMR 0,74, 95% CI 0,69-0,78) [39],
KaK ¥ CMEPTHOCTb QPaHITy3CKUX MOXKAPHbIX (SMR=0,81; 95%
AU: 0,77-0,85) [40]. CranaapTusupoBatHbie K03 durueH-
Thl CMEPTHOCTH Y HUX YBEAUYHMBAANCDH C BO3PACTOM, HO AAS
noxxapHbIx crapie 70 Aet He oTanyaauch ot 1. He BbraBAeHO
CBSI3M MEXAY YCAOBHSAMH TPYAQ TIOKAPHOTO U TTOBBIIEHHON
CMEpTHOCTBIO OT BCEX IPUYMH, HIIEMUIECKON 0AE3HHU CepA-
a (MBC), paxa nau pecnimparopHsix 3a6oaesanuii [41]. He
00Hapy>eHO Pa3sAUYHUIL B BEPOSITHOCTH CMEPTH OT CEPAEIHO-

professional firefighters, they are higher (OR=1.9; 1.1-3.2)
than among volunteer firefighters [38]. Despite the increased
risk of exposure to hazardous and hazardous occupational
conditions, the overall mortality rate among professional
firefighters in Denmark is significantly lower compared to
the working population (SMR 0.74, 95% CI 0.69-0.78)
[39], as is the death rate of French firefighters (SMR=0.81;
95% CI: 0.77-0.85) [40]. Their standardized mortality rates
increased with age, but for firefighters, over 70 years old did
not differ from 1. There was no relationship between the
working conditions of a firefighter and increased mortality
from all causes, coronary heart disease (CHD), cancer or
respiratory diseases [41]. There was no difference in the
likelihood of death from cardiovascular disease (includin
coronary artery disease), between Indiana firefighters (USA
and a comparable population [42].

In the United States, cardiovascular disease is the leading
cause of death on duty in 45% of firefighters [43, 44], with
over 50% of firefighter deaths occurring on duty [40].
Meanwhile, among specialists not associated with extreme
activities death at the workplace from cardiovascular diseases
occurred only in 15% of cases [45].

Deaths while on duty are more common at certain times
of the day, at certain times of the year and in the vast majority
of cases more often than in emergencies, and occur, as a rule,
among firefighters with coronary heart disease [43] and with
symptoms metabolic syndrome [46].

The sudden death of firefighters due to cardiovascular
pathology during extinguishing fires was 33%. Most of the
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COCYAHCTBIX 3200A€BaHMI, BKAIOUAs MIIEMITIECKYI0 60AE3HD
CepALIa, MEeXAY NOXapHbIME FIHAMAHBI (CH_[A) U COIIOCTABH-
MoJi rpymmoit us HaceaeHus [42].

B Coeaunennsix IllTaTax cepae4HO-COCYAUCTBIE 3aboae-
BaHMA B 45% cAydaeB ABASIOTCS OCHOBHOM IPUYMHOMN cMep-
TH IOXAPHBIX IIPU MCIIOAHEHHH CAYXeOHBIX 00s3aHHOCTeH
[43, 44], npu aTomM 6oaee 50% cMepTeil OXAPHBIX IPOHIC-
XOAST BO BpeMs AexxypcTBa [40]. Mexay Tem cpeau crienu-
AAHCTOB, He CBSI3aHHBIX C 9KCTPEMAABHOM AESITEAbHOCTBIO,
CMepTb Ha paboyeM MeCTe OT CepAEYHO-COCYAUCTbIX 3ab0Ae-
BaHHI1 PETUCTPUPOBAAACH TOABKO B 15% caydaes [45].

OTMeueHO, 4TO CAy4aH CMEpPTH IPH HeCEHHU AeXYPCTBA
Jallje BCTPEYAIOTCs B ONIPeAeACHHOE BpeMs CYTOK, B OIIpeae-
ACHHBIE IIEPHOABI TOAQ M B IIOAABASIION]EM OOABIIMHCTBE CAY-
Jaes Yaije, YeM B HEIITATHBIX CHUTYAIIUSX, K IIPOHCXOAAT, KaK
IPABHAO, CPEAH IIOXKAPHBIX C UIIEMHUYECKON OOAE3HBIO CepA-
1a [43] 1 ¢ npusHaKaMyu MeTaboANYeCKOro CHHApPOMa [46].

BHesanHas cMepTh IOXAPHBIX BCAGACTBHE CEPACUHO-CO-
CYAMCTOH IATOAOTHH BO BpeMs TYLIEHHS II0)KAPOB COCTaBUAA
33%. ¥V 6OABIIMHCTBA YMEPUINX [OXKAPHBIX OBIAA BbISBAEHA
nmemudeckas 60aesus cepaua (UBC) u yBeanyeHsiit pas-
Mep cepaLa (KapAHOMeTraAHs 1/ MAU TUIEPTPOHS AEBOTO Ke-
AYAOUKa), 9TO CBSI32HO C 60Aee BBICOKAM PHCKOM CMEPTH BO
BpeMsI [I0XXAPOTYIIEHHS [0 CPABHEHHIO C O0S3aHHOCTSIMU B
pexume 0xuAAHES [39]. Y moxKapHBIX ¢ IOBbILEHHBIM ap-
TePUAABHBIM AABACHHEM 3HAYUTEABHO BBIIIE IO CPAaBHEHHIO
C KOHTPOAEM PHCK CMEPTH HAM TOCIUTAAH3ALMH II0 IPHUYIU-
He CepAeuHO-COCYAUCTHIX 3a6oaesanuit (OR=1,29, 95% AU
1,14-1,47), undapkra Muokapaa EOR=1,24, 95% AU 1,07-
1,43 ) 1 umemmyeckoro uncyasra (OR=1,43,95% AW 1,12
1,82) [47].

B mporecce cBoeit mpodecCHOHAABHOM ACATEABPHOCTH I10-
JKapHbIe TIOABEPTAIOTCS BOSACHCTBUIO TOKCHYHBIX XMMHYECKHX
BeIJeCTB, CPEAH KOTOPBIX IPUCYTCTBYIOT YCTAHOBACHHbIE M
HOTEeHIINAAbHbIE KaHI|epOTEHBbL.

B psiAe mccAeAOBaHHI OTMeYeHO yBeAMYeHHe YaCTOThI
OHKOAOTHYECKHX 3200A€BaHUI U CMEPTHOCTH Y TIOKAPHBIX.
BeposTHOCTb CMepTH OT paKa 6bIAQ 3HAYUTEABHO BBIIIE Y II0-
JapHBIX, 9eM y COMOCTaBUMOIl KoropTsl u3 Haceaerus (OR
=1,19; CI=1,08-1,30) [42].

O6mas cMepTHOCTH OT BCeX IPUYUH B 0OBEAUHEHHOM
rpyIe aMepHKaHCKHX noxapHbx u3 Can-Qpanmucko, Yu-
karo u Puaapsearduu 3a mepuos 1950-2009 rr. He oTAH-
4anach OT cpepHenomyasnuonHO#t — SMR=0,99 (0,97-
1,01) [48]. BmecTe c TeM 6blAa BbIABAGHA MOBBINIEHHAS
CMepTHOCTb OT Paka U 3a60A€BaeMOCTD 3A0KA4eCTBEHHBIMH
HOBOOOPA30BaHMAMI.

PaccMOTpeHSBI pe3yAbTaThI MeTa-aHAAN3 3200A€BaEMOCTH
MOXAPHBIX 3A0Ka4eCTBEHHBIMI HOBOOOpPAa3OBaHMIMHU 32 Hc-
caepoBaHHit U 45-AeTHero Habaopenus (1961-2005 rr.) B
S-TH CKaHAMHABCKHX cTpaHax [49, S0].

IIpu cpaBHeHHHU CONMOCTABUMbBIX HO30AOTHH BHAHO, YTO
MHOXECTBEHHAsI MMEAOMA Yallle BCTPEYaeTCsl CPEeAU IIOXKap-
HBIX B CKAHAMHABCKHX CTPaHAX, 0CO0eHHO B Bo3pacTe 70 AeT
u crapire. Han6oaee BRICOKHIT PHICK paka IIPEACTATeABHON JKe-
Ae3bl BbIIBACH Y IIOXKAPHBIX 3 CKAHAUHABCKMX CTPaH B BO3-
pacte 39-49 aet. B 1jeAoM U30BITOYHBII PUCK 3A0Ka4eCTBEH-
HBIX HOBOOOPA30BAHMI1 Y OXKAPHBIX B CKAHAMHABCKUX CTpa-
HaX MOXHO OXapaKTePU30BaTh KaK CTATUCTHIECKU 3HAYMMBIN
(SIR=1,06, 95% CI=1,02-1,11).

MHoroaeTHee HabAIOA€HHE 32 3200A€BAEMOCTBIO PAKOM
B KOTOPTe AATCKUX IOXKAPHBIX He BBLABHAO CYIJeCTBEHHBIX
PasAMYMIL MeXAY 001l 3a00AeBaeMOCTBIO ITOM IATOAOTU-
el CpeAr ITOXKAPHBIX U PAOOTAIOMIET0 HACEAEHIIS, @ TAKXKE BO-
ennbx — (SIR 1,02, 95% CI=0,96-1,09). Bo Bcex koroprax
OTMeYeHO 3HAYUTEAbHOE CHIDKEHHE PaKa TOACTOH KHIIKH U
He0OABIIOe IIPeBBIIIeHNe 10 CPABHEHHIO C 00Ijell MOIyAS-
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firefighters who died had coronary artery disease (CAD)
and an enlarged heart (cardiomegaly and/or left ventricular
hypertrophy), which is associated with a higher risk of death
during firefighting compared with the control group [39].
Firefighters with high blood pressure have a significantly
higher risk of death or hospitalization due to cardiovascular
diseases (OR=1.29, 95% CI 1.14-1.47), myocardial
infarction (OR=1.24,95% CI 1.07-1.43) and ischemic stroke
(OR=1.43,95% CI 1.12-1.82) [47].

Toxic chemicals (among which there are established
and potential carcinogens) affect firefighters during their
professional activities.

Several studies have shown an increase in the incidence
of cancer and mortality among firefighters. The likelihood of
dying from cancer was significantly higher in firefighters than
in peer population (OR=1.19; CI=1.08-1.30) [42].

Total all-cause mortality in a combined group of American
firefighters from San Francisco, Chicago, and Philadelphia,
1950-2009. did not differ from the average population —
SMR=0.99 (0.97-1.01) [48]. At the same time, increased
mortality from cancer and the incidence of malignant
neoplasms were revealed.

The authors reviewed the results of a meta-analysis of
the incidence of malignant neoplasms in firefighters from 32
studies and 45-year fo%low—up (1961-2005) in S Scandinavian
countries [49, 50].

Comparison of nosologies reveals that multiple myeloma
is more common among firefighters in the Scandinavian
countries, especially those aged 70 and over. The highest
risk of prostate cancer is in Scandinavian firefighters aged
39-49. In general, the excess risk of malignant neoplasms in
firefighters in the Scandinavian countries can be characterized
as statistically significant (SIR=1.06, 95% CI=1.02-1.11).

Long-term observation of the incidence of cancer in
a cohort of Danish firefighters did not reveal significant
differences between the overall incidence of this pathology
among the firefighters and the working population, as well as
the military — (SIR 1.02,95% CI=0.96-1.09). In all cohorts,
there is a significant reduction in colon cancer and a small
excess compared to the general population in the risk of skin
melanoma, prostate cancer and testicular cancer. There were
no in comparison with the military [S1].

There was an increased risk of death due to neoplasms of
the rectum, anus, pancreas, buccal epithelium of the pharynx,
stomach, liver and larynx among French firefighters [40]. In
Australia, professional firefighters have an excessive (compared
to the population) risk of cancer incidence (SIR=1.09; 95%
CI=1.03-1.14), prostate cancer and melanoma — 1.23 (95%
CI=1.10-1.37) and 1.45 (95% CI=1.26-1.66) [S52].

The main risk factors for the development of respiratory
diseases in firefighters are toxic substances, the greatest
danger of which is formaldehyde, hydrogen chloride,
chloroform and carbon monoxide, the presence of soot, dust
particles in the air in the fire extinguishing centre [9]. There
was a direct high strong relationship between the number of
visits by employees of the State Fire Service of the Russian
EMERCOM to emergencies and the level of respiratory
diseases (r=0.802) [20]. According to the data of an in-
depth medical examination, chronic diseases of the upper
and lower respiratory tract (chronic rhinitis, pharyngitis,
subatrophic tonsillitis, bronchitis) present in 12.2+1.5% of
the examined ones. The prevalence of this pathology was 1.7
times higher among those who took part in the elimination
of many fires (21.3+4.7%). The incidence of chronic diseases
of the upper respiratory tract increased with the increasing
length of service [53]. In a population-based study in Brazil,
professional firefighters have an increase in asthma symptoms
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IMell pUCKa MEAAHOMBI KOXH, PaKa IIPeACTATEAbHOM XKeAe3bl
U SIMYKA, PA3AUYHMIT II0 CPABHEHHUIO C BOEHHBIMHU He YCTaHOB-
Aeno [51].

Cpeant $ppaHIIy3CKUX IIOXKAPHBIX ObIA OOHAPYIKEH MOBBI-
IIEHHBI PUCK CMEPTHOCTU BCAEACTBHE HOBOOOpa3OBaHMUIL
HPSIMOH KHIIKH, 3aAHETO TIPOXOAQ, OAXKEAYAOUHOH XKeAe3bl,
OYKKAABHOTO SIIUTEAMS TAOTKH, JKEAYAKQ, IIeYeHH ¥ TOPTaHH
[40]. B ABcTpaany y npodeccHOHaABHBIX IIOXAPHBIX BbLSB-
AeH U30BITOYHBIN [10 CPABHEHHUIO C HaCEACHHEM PHCK OHKOAO-
ruvyeckoit 3aboaesaemoctu (SIR=1,09; 95% CI=1,03-1,14),
paKa IpeACTaTeAbHOH KeAe3bl U MEAQHOMBI — COOTBETCTBEH-
Ho 1,23 (95% CI=1,10-1,37) u 1,45 (95% CI=1,26-1,66)
[52].

OcHOBHBIMU paKTOPaMU PUCKA Pa3BUTHS OOAe3Hel opra-
HOB ABIXaHHS Y TIOXKAPHBIX SBASIOTCS TOKCHYECKHUE BellecTBa,
HanbOABLIYIO ONACHOCTD U3 KOTOPHIX [IPEACTABASIET pOPMAAb-
AETHUA, XAOPOBOAOPOA, XAOPOPOPM U OKCHA YTAEPOAR, & TaK-
ke HAAMYHe CaXH, ITBIAEBBIX YaCTHI] B BO3AYXe B OvYare AMK-
BUAALMH NOXkapa [9]. BolaBAeHa mpsMas BHICOKas CHABHAS
CBSI3b MEXXAY KOAUYeCTBOM Bble3p0B coTpyanukos [TIC MUC
Poccun Ha YC u ypoBHeM 3a60A€BaHHIl OPraHOB ABIXAHIS
(r=0,802) [20]. Ilo paHHBIM YTAYOA€HHOTO MEAMIIUHCKOTO
00CAeAOBAHIL XPOHHIYECKHUE 3260ABAHI BEPXHUX U HIDKHUX
ABIXaTeABHBIX MyTeil (XpOHUYeCKHil PUHUT, GapHUHTHUT, Cyba-
TPOPUIECKUI TOH3HAAUT, OPOHXUT) BbIsBAEHDL y 12,2+1,5%
00CAeAOBaHHBIX. YCTaHOBAEHO, YTO PaCIpOCTPAHEHHOCTb
9TOH MATOAOTHH B 1,7 pasa Bbllle CpeAN NIPHHUMABIINX y4a-
CTHe B AUKBHAAIMU GOABIIOTO YHCAA TIOXapos (21,3+4,7%).
OrMeueHO BO3pacTaHUe YaCTOThI XPOHMYECKUX 3200A€BaHUI
BEPXHHX AIXaTEABHBIX ITyTell C yBeAUYEHHEM CTaXa paboThl
[53]. ITo pAaHHBIM IOIYASITMOHHOTO MCCAEAOBAHUS B bpasu-
AUH Y IPOECCHOHAABHBIX IOXKAPHBIX OTMEYeH POCT YaCTOTHI
CHMIITOMOB aCTMBI CPa3y IIOCAe IIOXAPOTYIIEHUs, HO PacIIpo-
CTPAHEHHOCTb ACTMBI ObIAA BBIIIE CPEAH He KYPSILUX B3pOC-
abix (SIR=1,23; 95% CI=1,01-1,56) [54]. B Aauuu puck pas-
BHUTHS ACTMBI ¥ TPO(eCCHOHAABHBIX IIOXKAPHBIX BBIIIE, YeM Y
noxapHubix-p06posoabies (SIR=1,58; 95% CI=1,32-1,88),
HO CBSI3U 9TOM MATOAOTHH C IPOPECCHOHAABHON AeSITEABHO-
cTbio He 0bHapyxeHo [SS].

YCTaHOBAEHO, 4TO PacIpOCTPaHEHHOCTb racTpO33odare-
AABHOU peQAIOKCHON H0AE3HH Y TIOKAPHBIX CBA3aHA C BO3ASH-
CTBHEM TBEPABIX BeIl[eCTB, COACPIKAIUXCS B 30He TYIIEeHHs
noxapa [S56]. DTa maroAorus "ame BCTpedaeTcs y Moxap-
HBIX C ACTIPeCCHUBHBIMU CHMIITOMAaMH, IOBBIIIEHHON TPEeBOX-
HOCTBIO M IPoeccnonarbHbM cTpeccom [ 57]. O6unapyxeHa
CBSI3b MEXKAY IIPO(PECCHOHAABHBIM CTPECCOM M CKEAETHO-MbI-
IIeYHBIMY CHMIITOMAMH, PUCK KOTOPBIX BBINIE, 4eM B IPYIIIIe
cpasuenus (OR=1,52; p=0,04) [S8].

ITpodeccronaabHas AESTEABHOCTD OXAPHOTO OCYIECT-
BASIETCS B YCAOBUSIX BO3AEHCTBUS BPEAHBIX U OIIACHBIX PaKTO-
POB IIPOM3BOACTBEHHOM CPeAB], K YHCAY KOTOPBIX OTHOCSTCS
IPOAYKTHI TOpeHHUs, $U3UIeCKUe CTPECCOPBI, TSDKECTb U Ha-
HPSDKEHHOCTDb TPYAQ, BUTAABHASI YTPO3a, BHICOKOE HEPBHO-
ICHXMYeCKoe HampsDkeHHe. BakHoe 3HaueHHe MMeeT TakoKe
CTereHb 9MOIIMOHAABHO-BOAEBOH YCTOMYMBOCTH U IICHXOAO-
TUYeCKOH TOTOBHOCTH K AHCTBUSM B 9KCTPEMAABHBIX YCAOBHU-
AX. A AUTeABHOE BO3AEHCTBHUE 3THX (AKTOPOB IIPUBOAUT K HC-
TOIeHHUI0 GYHKIIMOHAABHBIX Pe3epPBOB OPTaHM3Ma U CHIDKe-
HHMIO AAANTAIJMOHHBIX BO3MOXXHOCTEH, X B UTOTE K Pa3BUTHIO
COMaTH4eCKO nmaroAoruy. OCHOBHbIE H3MEHEHHS 3A0POBbS
y HOXKAPHBIX SIBASIIOTCSI CAEACTBHEM XPOHHYECKHX CTPECcCOB
(cepaedno-cocyaucTbie 3a60AeBanus, 60AE3HU OPTaHOB IH-
LeBAPEHUs U AD.) U BO3AEHCTBHS IPOM3BOACTBEHHBIX PaK-
TOpPOB (TPaBMBI, XpOHIYECKHe 3260ACBAHHS OPTAHOB ABIXa-
HUSI, AeTeHepaTUBHbIEe 3a00A€BAHNUS OIIOPHO-ABHTATEABHOIO
anmapara). Puck passutus 6oae3Heil OpraHOB AbIXaHHA
KOCTHO-MbIIIEYHON CHCTeMbI ¥ IIOKAPHBIX BBIIIE, YeM CPeAr

Literature review

immediately after firefighting, but the prevalence of asthma
was higher among non-smoking adults (SIR=1.23; 95%
CI=1.01-1.56) [54]. In Denmark, the risk of developing
asthma among professional firefighters is higher than among
volunteer firefighters (SIR=1.58; 95% CI=1.32-1.88).
However, there was no connection between this pathology
and professional activity [SS].

The prevalence of gastroesophageal reflux disease in
firefighters is associated with exposure to solids in the fire
extinguishing zone [56]. This pathology is more common in
firefighters with depressive symptoms, increased anxiety and
occupational stress [$7]. The authors found an association
between occupational stress and musculoskeletal symptoms,
the risk of which is higher than in the comparison group
(OR=1.52; p=0.04) [58].

Conclusion. Firefighters carry out professional activities
under the influence of harmful and dangerous factors of
the working environment: combustion products, physical
stressors, the severity and intensity of labour, vital threat,
high neuropsychic stress. The degree of emotional-volitional
stability and psychological readiness to act in extreme
conditions is also important. Long-term exposure to these
factors leads to the depletion of the body's functional reserves
and a decrease in adaptive capabilities, and, as a result, to the
development of somatic pathology. Main health changes in
firefighters are a consequence of chronic stress (cardiovascular
diseases, diseases of the digestive system, etc.) and the impact
of industrial factors (injuries, chronic respiratory diseases,
degenerative diseases of the musculoskeletal system). The
risi of developing diseases of the respiratory system and
musculoskeletal system among firefighters is higher than
among the population — by 2.8 and 2.1 times, respectively.
The authors identified a relationship between the prevalence
of gastroesophageal reflux disease in firefighters and exposure
to solids in the fire extinguishing zone and occupational
stress. The influence of the latter was also associated with
musculoskeletal symptoms (OR=1.52; p=0.04). Firefighters
have an increased likelihood of overall cancer mortality
ESMR=1.14; 95% CI=1.10-1.18) and malignant neoplasm

SIR=1.09; 95% CI=1.06-1.12), although according to other
data, there were no differences between the overall incidence
of this pathology among firefighters and the working
population (SIR 1.02, 95% CI=0.96-1.09).

The analysis of morbidity with temporary disability and
the causes of disability of the staff of the State Border Service
revealed the following: the first three places are occupied,
respectively, by respiratory diseases, trauma, poisoning and
some other consequences of external causes and diseases of
the musculoskeletal system and connective tissue. Due to
disability, diseases of the sense organs take first place, and
diseases of the digestive system and neoplasms — second. In
comparison with the population, the employees of the State
Fire Service of the Russian EMERCOM have increased levels
of disability due to diseases of the “sense organs” (classes
VII+VIII), the circulatory system and the digestive system.
Data on the health status of firefighters in several regions differ
significantly, which may be related to statistical problems and
regional characteristics.

Establishing a connection between morbidity and risk
factors for the professional activity of ﬁreﬁ%hters is a system
of measures for monitoring, collecting, analyzing, evaluating
the results and predicting the state of health and requires
epidemiological studies.
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HACEeAGHHs — COOTBeTCTBeHHO B 2,8 u 2,1 pasa. BrriBaeHa
CBSI3b PACIPOCTPaHEHHOCTH FaCTPO330(areaAbHOMN peAIOKC-
HOU 60AE3HH Y ITOXKAPHBIX C BO3AEHCTBHEM TBEPABIX BEIIECTB
B 30HE TYIIEHMS IIOXAPa M HPOPECCHOHAABHBIM CTPECCOM.
Bananue mocaepHero okasaAoCh CBSI3aHHBIM U CO CKEACTHO-
mpimeunbivu cumiromamu (OR=1,52; p=0,04). Tlosbume-
Ha CPeAU MOXAPHBIX M BEPOSTHOCTb 00IIell CMEPTHOCTH OT
paka (SMR = 1,14; 95% CI=1,10-1,18) u 3a60aeBaeMocTu
3A0Ka4eCTBeHHbIMU HOBoob6pasosanusmu (SIR=1,09; 95%
CI=1,06-1,12), XOTS IO APYTUM AQHHBIM PA3AMYUI MEKAY
061elt 3a60A€BaeMOCTDIO 9TOM [TATOAOTHEN CPEAU IIOXKap-
HBIX U PabOTAIONIEr0 HACeACHUS He BBIIBACHO (SIR=1,02,
95% CI=0,96-1,09).

Anaaus 3a00AeBaeMOCTH € BpeMeHHOI HETPYAOCIIOCOOHO-
CTBIO ¥ IIPUYMH MHBAAUAHOCTH cOTpYAHUKOB ['TIC BhIABHA,
4TO TepBble TPU MECTA 3aHHMAIOT COOTBETCTBEHHO 0OAe3HU
OpPraHOB ABIXaHMS, TPABMBI, OTPABACHHS M HEKOTOPBIE APYTHe
IIOCAEACTBILS BO3AEIICTBIS BHEIIHIX IPUIUH U 60AE3HH KOCT-
HO-MBIIIEYHOH CHCTeMbI M COeAUHUTEAbHOH TKaHu. 1o mpu-
4iHe MHBAAUAHOCTH Ha 1-M MecTe HaXOASTCS 60Ae3HH Opra-
HOB YYBCTB, Ha 2-M — OOA€3HH OPraHOB MHIIeBAPEHHUS U HO-
BOOOpa3oBaHUsL. B cpaBHeHUM ¢ HAaceAeHHEM Y COTPYAHUKOB
I'TIC MYC nosbineHs! ypOBHE HHBAAMAHOCTH IO TIPUYKHE
6oaesneit «opranos uyscTs» (kaaccot VII+VIII), cucremst
KPOBOOOpAIEHHs M OPTAaHOB IHIIleBapeHus. BbIiBaeHO, 4TO
AQHHBIE O COCTOSHUH 3AOPOBbS IIOKAPHBIX B PsIAE PETHOHAX
CyILIeCTBEHHO PA3AMYAIOTCS, YTO MOXKET OBITH CBSI3aHO C IIPO-
OAeMaMi CTATUCTHKH M PETHOHAABHBIME 0COOEHHOCTSMU.

YcraHOBAGHHE CBSA3H 3200A€BAEMOCTH C GAKTOPAMH PHCKA
IpOPeCcCHOHAABHOH AEITEABHOCTH IIOXKAPHBIX IIPEACTABASET
€060i1 cHCTEMY MEPOIPHUATHI [0 HAOAIOAEHHIO, COOPY, aHa-
AM3Y, OIIeHKE Pe3YABTaTOB H IIPOTHO3Y COCTOSHHSA 3AOPOBbS
U TpeOyeT IPOBeACHHS IMUACMUOAOTHYECKUX HCCACAOBAHHMIL.
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