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MEAWKO-CTATUCTUHECKUE NOKASATEJIN CMEPTHOCTU COTPYAHUKOB
FOCYAAPCTBEHHOW NPOTMBOMOXAPHOW CNYXBbl POCCUM (1996—2015 IT.)

"BCEpPOCCUINCKNI LIEHTP 3KCTPEHHOM 1 paauaumoHHon meamuyHbl M. A.M. Hukndpoposa MYC Poccun
(Poccus, CankT-MeTepbypr, yn. Akaa. Jlebenesa, o.4/2);
2Bcepoccuiicknii opaeHa «3Hak MNoyeTa» Hay4HO-UCCNea0BaTeNbCKU MHCTUTYT NPOTUBOMOXAPHON 060POHbI
MYC Poccun (Poccus, MockoBckas 061., . banawwuxa, mkp. BHUNMNO, a.12)

AkTyanbHOCTb. B Poccumn oTmedaeTcsi BbICOKUI YPOBEHb CMEPTHOCTU B LIESIOM U HaceieHns B TPYA0Cnocoo-
HOM BO3pacTe, B CTPYKTYpE KOTOPbIX BeAyLlee MecTo 3aHMMAIOT NOCNeACTBUSA BOSAENCTBUI BHELLIHUX NMPUYNH.

Llesb — n3y4ynTb YPOBEHb U CTPYKTYPY MEAMKO-CTaTUCTUYECKNX NoKasaTesieli CMepPTHOCTY Mo NpuynHe 3a-
6oneBaHnIi M NOCNeACTBUIA BO3AENCTBUIN BHELLUHMX MPUYMH COTPYOHUKOB [OCYAapCTBEHHOM MPOTUBOMOXAPHOM
cnyx6sbl (FMC) MYC Poccun 3a 20 net ¢ 1996 no 2015 .

MeTtoamka. CpeaHerogoBoii N3y4eHHbI KOHTUHIeHT cocTaBun (108,8 = 6,2) Twic. yenosek unu okosno 80 % oT
BCcex coTpyaHukoB IMC Poccuu, kKOTopble MMenu crneumanbHble BOMHCKNE 3BaHnsa. OnepaTtnBHOro nepcoHana
661510 53,4 %, NPOYMX COTPYAHUKOB — 46,6 %. YpoBeHb cMepTHOCTU onpeaenunu Ha 100 Tbic. coTpyaHukos MMC
Poccumn. [laHHble 0 CMEPTHOCTM MYX4nH Poccum B TpyaocrnocobHOM Bo3pacTe nosyynnm Ha cainte Pepepaib-
HoW cnyx06bl no ctatnctuke Poccum (Pocctat) [http://www.gks.ru/]. YHudurkaumio yueta n aHanmsa nokasate-
el gocturanm Ucnonb3oBaHMeM knaccudukaumm 6onesHein, TpaeM U NpUYKMH cMepTu MexayHapoaHoi cTa-
TUCTUYECKON kKnaccudurkaumm onesHer n npobrem, cBs3aHHbIX Co 300poBbeM, 10-ro nepecmoTpa (MKB-10).

Peaynbrarbl M nx aHaim3. YpoBeHb cMmepTHocTu cotpyaHukoB IMIC MYC Poccum B 1996-2015rT. Obin
(116,9 £ 5,7) cmepTeit Ha 100 TbIC. COTPYAHUKOB B FOf, 4TO OKa3anocb B 11 pa3 MeHbLLIE YPOBHS CMEePTHOCTU
MY>CKOro HaceneHust Poccum B TpyaocnocobHom Boadpacte — (1063,9 + 33,7) cmepTteii Ha 100 ThiC. MY>X4YUH
(p < 0,001). CpenHuii Bo3pacT ymepLumx cotpyaHukos I'MC Poccun coctasun (44,5 + 0,3) roga, npu cpeaHem
BO3pacTe Bcex coTpyaHukoB — (36,9 + 1,6) roga (p < 0,001). Beaywmmm npuymHamMmm CMePTHOCTN COTPYAHNKOB
I'"MC Poccuu (pacnonoxeHbl N0 3HaYMMOCTH) Oblv TPaBMbl M Apyre BO3AENCTBUS BHELLHUX NpuynH (XIX knacc),
60ne3Hn cncTemMbl KpoBoobpalueHus (IX knacc) n HosoobpasosaHus (Il knacc), 6one3HN opraHoB NULLEBAPEHUS
(Xl knacc) n 6one3Hn opraHoB ApixaHus (X knacc). YpoBeHb CMEPTHOCTM OT yka3aHHbIX npuynH Ha 100 Thic. co-
TPYAHWKOB B rog coctasun (63,3 = 33,7), (32,6 +2,7), (7,1 £0,6), (5,3 £ 1,0) n (5,0 = 0,9) cmepTen, B CTPyKType
cmepTHocTu — 54,2, 27,9, 6,0, 4,5 1 4,3 % COOTBETCTBEHHO. YPOBEHb CMEPTHOCTU OT CaMOyOUIACTB My>XX4nH Poc-
cuu B TpyaocnocobHom Bo3pacTe Obin B 6,4 pasda 60sbLue, 4eM noxapHbIx — (66,0 =4,1) n (10,3 + 1,1) cmepTeit
Ha 100 TbIC. My>X4MH COOTBETCTBEHHO, O4HAKO B CTPYKTYPE BCEN CMEPTHOCTM 3Ta NpUYMHa cocTasnsina 60bLUyio
nonto 'y cotpyanukos I'MC Poccun — 6,2 1 8,8 % cooTBeTCTBEHHO. CTaTUCTUYECKM 3HaYMMBble pasnmyms (p < 0,05)
BbISIB/IEHbI NPV CPABHEHUU YPOBHS rMOEn npu BbINOJHEHUM NMPODECCUOHANBbHBLIX 00S3aHHOCTEN Y OnepaTmnBe-
Horo nepcoHana MC Poccun — (14,9 = 1,4) cmepTein Ha 100 TbIC. COTPYAHMKOB B rof, U paboTHukoB Poccum —
(11,6 £0,7) cmepTeii Ha 100 Thic. pabOTHUKOB B rof. Paccuntany ypoBeHb CMEPTHOCTU NoxapHbIx No Peaeparns-
HbIM OKpyram u pernoHam Poccun. Mo psgy npuyvH CMEPTHOCTY MOXaPHbIX MPOCNEXVUBAETCS 3HAYUTENbHbIN
BKNaz NpodeccrmoHanbHO 06yCnoBneHHbIX GakTOPOB, aHaNn3 KOTOPbIX TPEOYET AanbHENLLNX UCCNEAOBAHWIA.

BaknoyeHne. OTMeYaeTcs HM3kast HACTOPOXKEHHOCTb Ha BbISIBNIEHME Y MOXaPHbIX HOBOOOPa30BaHWiA 1 KpU-
3UCHbIX COCTOSIHMIA. AKLLEEHTMPOBaHME BHMMaHWS Ha BeayLumx 3ab0neBaHusix, pacCTporcTBax NoBeAEHMS, NPo-
dunakTnka TpaBM, OTPaBEHN N APYrx NOCNEeACTBUM BO3AENCTBUS BHELLHUX MPUYMH ByayT cnocobCcTBOBaThL
NMOBbILLEHWNIO COCTOSIHUS 300POBbS U CHUXXEHWNIO CMEPTHOCTW coTpyaHuKoB MMC Poccun.

KnioueBble cnioBa: NoxapHbIi, NoXap, My>4mHbl TRYA0CNOCOO6HOro BO3pacTta, 3annaeMmnonorns, 340p0oBbe,
CMepTHOCTb, caMoybuiicTea, focyaapcTBeHHas NpoTuBonoxapHasa cnyxba, denepansHas cnyxba rocynap-
CTBEHHOW cTaTucTukn Poccun (Poccrar).
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MEDICAL AND STATISTICAL INDICATORS OF MORTALITY IN EMPLOYEES
OF RUSSIAN STATE FIRE SERVICE (1996—2015)

"Nikiforov Russian Center of Emergency and Radiation Medicine of EMERCOM of Russia
(Academician Lebedev Str., 4/2, St. Petersburg, 194044, Russia)
2All-Russian Research Institute for Fire Protection, EMERCOM of Russia
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Relevance. Russia has high mortality rates in general and among the working-age population, with dominat-
ing effects of external causes.

Intention — To study rates and structures of the medical-statistical indicators of mortality due to diseases
and the effects of external causes in the employees of the State Fire Service of the EMERCOM of Russia over
20 years from 1996 to 2015.

Methods. Annual population under study averaged (108.8 + 6.2) thousand people, or about 80 % of all the
employees of the State Fire Service of Russia who had special military ranks. Operating staff comprised 53.4 %,
other employees — 46.6 %. Mortality rates were calculated per 100 thousand employees of the State Fire Service
of Russia. Data on the mortality of working-age men in Russia was obtained on the website of the Federal Sta-
tistics Service of Russia (Rosstat) [http://www.gks.ru/]. The unification of accounting and analysis of indicators
was achieved using the International Statistical Classification of Diseases and Related Health Problems, the 10th
revision (ICD-10).

Results and Discussion. Mortality rate among employees of the State Fire Service of the EMERCOM of Russia
in 1996-2015 was (116.9 = 5.7) deaths per 100 thousand employees per year vs 11 times higher mortality rate
among the working-age male population of Russia: (1063.9 = 33.7) deaths per 100 thousand men (p < 0.001).
The mean age of the deceased employees of the State Fire Service of Russia was (44.5 = 0.3) years, with overall
mean age (36.9 £ 1.6) years (p < 0.001). The leading causes of death among employees of the State Fire Ser-
vice of Russia (from more to less significant) were injuries and other effects of external causes (ICD-10 chapter
XIX), diseases of the circulatory system (chapter IX) and neoplasms (ll), diseases of the digestive system (XI) and
diseases of the respiratory system (X). Mortality rates from these causes per 100 thousand employees per year
amounted to (63.3 £33.7), (32.6 £2.7), (7.1 £0.6), (5.3 £ 1.0) and (5.0 = 0.9) deaths; in cause-of-death struc-
ture — 54.2, 27.9, 6.0, 4.5 and 4.3 %, respectively. The mortality rate from suicide among working-age Russian
men was 6.4 times higher than that of firefighters — (66.0 = 4.1) and (10.3 = 1.1) deaths per 100 thousand men,
respectively. However, in the overall cause-of-death structure, this cause accounted for a larger share in employ-
ees of the Russian State Fire Service (6.2 vs 8.8 %). Statistically significant difference (p < 0.05) was found when
comparing occupational fatalities among the operating personnel of the State Fire Service of Russia and working
population in Russia: (14.9 +1.4) deaths per 100 thousand employees per year vs (11.6 = 0.7) deaths per 100
thousand workers per year. Mortality rates of firefighters were calculated in the Federal districts and regions of
Russia. For a number of causes of death in firefighters, there is a significant contribution of occupational factors,
which require further research.

Conclusion. There is a low alertness for identifying neoplasms and crisis conditions in firefighters. Focusing
on the leading diseases, behavioral disorders, prevention of injuries, poisoning and other effects of external
causes will improve health and reduce mortality of employees of the State Fire Service of Russia.

Keywords: firefighter, fire, working age Russian men, epidemiology, health, mortality, suicide, State Fire
Service, Federal State Statistics Service of Russia (Rosstat).
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Beepenune

CpenHerogosoe umcno poauswmxcss B Poc-
cum B 1991-2017rr. 6bno (1157,1 + 46,5) TbIC.
yenosek, ymepwmx - (2064,6 £ 35,1) TbIC. Ye-
noeek, npu nepecyete Ha 100 TbiC. 4enoBek -
(1083 = 33) n (1423 £ 26) 4enoBek COOTBETCTBEH-
Ho. Ha 01.01.2017 r. HaceneHne Poccum cocTaBuiio
146 mnH 804,4 TbiC. 4YeNOBEK, CTEeCTBEeHHas yOblilb
HaceneHus 3a 2016 r. okasanacb 135,8 ThIC. Yeno-
BEK, MUIPaUMOHHbI NpnpocT — 211,8 TbiC. YENOBEK.

Ha puc. 1 nokazaHa guHamMmuka CMEpPTHOCTU Ha-
ceneHunsa Poccuun n koadduumeHTa eCTeCTBEHHOIO
npuMpOCTa HaceneHns (PasHOCTb YPOBHS poXaae-
MOCTU 1 CMEPTHOCTU B npomMmuine) B 1991-2017 rr.
[MonuHoMUanbHbI TPEHO CMEPTHOCTU HaceneHud
MPU HEBBLICOKOM KO3ddULMEHTE aOeTepMuHauum
(R? = 0,59) HanomMnHaeT nHBepTUpOBaHHyto U-Kkpun-
BYIO C MakCcuMMasbHbiMM nokadatenamm B 2002-
2005 rr. (cm. puc. 1, cnesa).

Mo mHeHuio V.A. TyHoapoBa, CMEPTHOCTb Ha-
cenenus Poccum B 1990-e rogbl HanomuHana
aNMAeMnI0O U BO MHOIFOM oOrpefensnacb Hpas-
CTBEHHO-3MOLMOHAsbHEIM ~ COCTOsIHMEM  obLue-
cTtBa. MiccnepoBaHme npoL,ECCOB XU3HECTONKOCTHU
rnokasasno, 4to B 84 % OHW 3aBMCENN OT OYXOBHOIO
COCTOSIHMA 1 KayecTBa Xu3Hu, a B 16 % — oT mate-
pranbHbIX YCIIOBUIM (YPOBHS XM3HKU) [5]. B Hadvane
2000 r. Bo3HUKNa BTOpas 6onee nponomkmTensHas
BOJIHA MOBbILLIEHHON CMepTHOCTU B Poccuu. Ecnm
B 1993-1995 rr. B cpegHem 3a rog ecrecTBeHHas
ybbInb HaceneHns coctaensna (827,9 = 41,7) Toic.
yenosek, To B 2000-2003 rr. — (931,1 = 15,1) ThIC.
yenosek (p < 0,05). K coxaneHuto, aTOT HEeHOMEH
He Nony4Ynn AOMKHOIO aHann3a.

B Poccuun, kak n B gpyrnx pasBuTbIX CTpaHax
EBponbl, 0OTMe4YaeTCcad HU3KUN KO3IDPULIMEHT ecTe-
CTBEHHOro npupocTta Hacenenuda. B Poccumn ko-
apPrumneHT 6bin oTpuLaTeNlbHbIM U B CpegHeEM 3a
1991-2017 rr. coctaBun (-3,4 £ 0,5)%o0. MonuHo-
MUanbHbIA TpeH, ooLero koadduumeHTa nprupocTa
HaceneHus npu 3Ha4MMoM KOIpPUUNEHTE OeTep-
KonudecTeo, Teic. Yenoeek

Quantity, 1000 persons
2500

Introduction

In 1991-2017, number of births in Rus-
sia averaged (1157.1 = 46.5) thousand,
deaths - (2064.6 + 35.1) thousand, with
(1083 £ 33) and (1423 + 26), respectively, per
100 thousand people. As of 01.01.2017, the
population of Russia amounted to 146 million
804.4 thousand, natural population decline
over 2016 was 135.8 thousand people, and
migration gain — 211.8 thousand people.

Figure 1 shows mortality rate in Russian
population and natural population growth rate
(difference between birth and death rates in
ppm) over 1991-2017. Polynomial trend of
mortality rate is U-shaped with low determi-
nation coefficient (R2 = 0.59) and maximum in
2002-2005 (see Fig. 1, left panel).

In ILA. Gundarov opinion, mortality of Rus-
sian population in 1990s was of epidemic na-
ture and was predominantly determined by
moral and emotional state of society. A study
of resilience showed that in 84% they de-
pended on the spiritual state and quality of life,
and in 16 % on the material conditions (stan-
dard of living) [5]. At the beginning of 2000,
a second longer wave of increased mortality
in Russia emerged. In 1993-1995 on aver-
age, the natural population yearly declined by
(827.9 + 41.7) thousand people, and in 2000-
2003 - by (931.1 = 15.1) thousand people
(p < 0.05). Unfortunately, this phenomenon
has not received proper analysis.

In Russia, similarly to other developed Eu-
ropean countries, rates of natural population
growth are low. In 1991-2017 these rates
were negative and averaged (-3.4 = 0.5)%o.
Polynomial trend of overall rate of population
growth was U-shaped with significant deter-
mination coefficient (R? = 0.70) and nadir in
1999-2003. Since 2002, natural population
growth in Russia has been low, however rates
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Mortality in Russian population Polynomial trend

—e- KoadhhuuueHT npupocTa HaceneHus - = MNonMHoMuansHsIi TpeHs
Population growth rate

Polynomial trend

Puc. 1. nHammnka cMepTHOCTU HaceneHus Poccun (cnesa) n KoadppuumeHTa ecCTeCTBEHHONO NPUPOCTa HaceneHus (cnpaea).

Fig. 1. Mortality rate in Russian population (left panel) and natural population growth rate (right panel) over time.
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MuHaumm (R? = 0,70) nokasbiBan U-KpMBYO C MUHK-
ManbHbiMU gaHHbIMK B 1999-2003 rr. C 2002 . oT-
MeyvasiCa HE3HAYNTESNbHbIM €CTECTBEHHbIN MPUPOCT
HaceneHus Poccun, opgHako B 2016-2017 rr. ko-
3dPULNEHT eCTEeCTBEHHOro NnpupocTa HacesieHUs
CTaJ1 BHOBb OTpuMLATENIbHbIM (CM. puc. 1, cnpasa).

B 1996-2015 rr. cpegHerogoBoe KOIMYEeCcTBO Ye-
noBek HaceneHus Poccun B TPyA0CNOCOOHOM BO3-
pacTe 6bin10 (87 649 + 446) ThIC., B TOM YMCE MyX-
ckoro B Bo3pacte 16-59 net — (44901 = 159) TbIC.,
>XXEHCKOro B Bo3pacte 16-54 roga — (42748 + 311)
TbiC. B CcTpykType HaceneHuna Poccun B Tpygocno-
COOHOM BO3pacTe MyX4uHbl cocTaBunn 51,2%,
XXEHLWMHbI — 48,8 %.

KpvBble OVHAMUKM CMEPTHOCTU BCEr0 Hacerne-
HUs Poccuun 1 HaceneHus B TPyA0CnocoOHOM BO3-
pacte B 1996-2015 rr. MMenu BbICOKYIO KOHIPY3HT-
HocTb (r = 0,998; p < 0,001), 4yTO XxapakTepnu3oBasno
BNIMSIHME HA NMoKasaTenn CMEPTHOCTU OOHOTUMHbIX
dakTopoB, HaNpUMep MakpocCoLuMasbHbIX, U, BO3-
MOXHO, BbICOKMI BKNag npPo¢ecCMoHanbHO 00-
YCNOBJIEHHbIX MPUYVH B LLEeSIOM 1o Poccun. YMeCTHO
TaKke ykasaTb, YTO AON9 HaceneHusa B TPyaocno-
COBHOM BO3pacTe B CTPYKTYpe BCEro HacesieHus
Poccum 6bina 3HaunTensHol n coctasuna 60,5 %.

YpoBeHb CMEPTHOCTU BCEro HaceneHns Poccuun
B 1996-2015rr. 6bin (1450,5 = 25,0) cmepTeit Ha
100 TbIC. YenoBek, HaceneHus B TPYAOCNOCOOHOM
Bo3pacte — (680,9 + 20,1) cmepTtern Ha 100 ThIC.
paboTHMKOB, B TOM 4ucie pPabOTHUKOB-MYXHUH —
(1063,9+33,7), pabOTHNKOB-XeHLLMH — (280,5 % 8,6).
Jons yicna MyX4nH B CTPYKTYpE KONMYECTBA Hace-
neHusi Poccun B TpyaocnocobHoM Bo3pacTe Obiia
Oonblue A0NU XEHLMH ToNbko Ha 2,4 %, a ypoBEHb
cMmepTHOoCTM — B 3,8 pasa.

CTpykTypa npuUyYnH CMEPTHOCTU HaceneHus
Poccun B 1996-2015r1. MO OCHOBHBIM Kjlaccam
MKB-10 npepnctaBneHa Ha puc. 2. B ctpykType
NMPUYNH CMEPTHOCTU HaceneHusa Poccum 1-e mec-

%

100

Bce HaceneHue
Total population

MyKYUHBL
Men

HeHwmHe!
Women

total population

BCE HaceneHue

of natural population growth became negative
in 2016-2017 (see Fig. 1, right panel).

In 1996-2015, annual working-age Russian
population averaged (87,649 + 446) thousand
people, including men aged 16-59 — (44,901 +
159) thousand, women aged 16-54 — (42,748 =
311) thousand. In the structure of working-age
Russian population, men and women account-
ed for 51.2% and 48.8 %, respectively.

Mortality curves in total and working-age
Russian population in 1996-2015 were highly
congruent (r = 0.998; p < 0.001), suggesting
similar nature of effects, e.g. macrosocial,
and potential high contribution of occupation-
al factors throughout Russia. Of note, a share
of working-age Russian population within a to-
tal Russian population was high (60.5 %).

Mortality rate in a total Russian population
in 1996-2015 was (1450.5 £ 25.0) deaths
per 100 thousand people, in working-age
Russian population — (680.9 = 20.1) deaths
per 100 thousand working people, includ-
ing male workers — (1063.9 + 33.7), female
workers — (280.5 + 8.6). Percentage of men
in working-age Russian population exceeded
that of women only by 2.4 %, and their mortal-
ity rate was 3.8-fold higher.

Cause-of-death structure among Russian
population in 1996-2015 by main ICD-10
chapters is shown in Fig. 2. Within causes-of-
death among Russian population, diseases
of the circulatory system ranked first (chap-
ter IX) — 54.6 %, neoplasms (Il) ranked second
and external cause effects (XX) ranked third.
In female population of Russia the cause-of-
death structure was similar. In male popula-
tion of Russia external causes and neoplasms
are the second and third most prevalent, re-
spectively (see Fig. 2).

Knacc no MKB-10
ICD-10 chapter

[ ] other
XIX

Hacenexwe B TpyaocnocoGHOM BospacTe
MY¥UUHB HEHLWMHBI
Working age population

men women

Puc. 2. CTpykTypa NnpuynH CMEpPTHOCTU HaceneHnst Poccum no 0CHoBHbIM knaccam MKB-10 (1996-2015 rr.).

Fig. 2. Cause-of-death structures by ICD-10 chapters in Russian population (1996-2015).
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TO 3aHMMalOT BONEe3HN CUCTEMbI KPOBOOOpPAaLLEHUS
(IX knacc) ¢ poneii 54,6 %, 2-e mecTto — HOBOObGpPa30-
BaHus (Il knacc) n 3-e MecTo — NOCNeacTBMSA BHELLHNX
npun4mH (XX knacc). AHanorn4Has CTpykrypa rnpuyimH
CMEPTHOCTN MMEETCS Y XEHCKOro HaceneHus Poc-
cumn. Y MyXCKOro HaceneHust Poccum 2-e MecTo cpe-
OV MPUYYH CMEPTHOCTU 3aHMMAIOT BHELLHME NPUYu-
Hbl, @ 3-e — HOBOOOPa30BaHUSA (CM. puC. 2).

CTpykTypa CMEpTHOCTM HaceneHus Poccumn
B TPYAOCMNOCOOHOM BO3pacTe M MYXYUH B TPyOo-
crnocobHOM BO3pacTe OAHOTUMHA C HebOosbLIMMMN
OT/INYNAMWN MEPEYUUCTIEHHbIX Mokasartenen: 1-e me-
CTO cpeau NpuyvH COCTaBASIIOT BHELUHUE BO3OEN-
ctBua (XX knacc), 2-e — 6051e3HU CUCTEMbI KPOBO-
obpaleHns n 3-e — HoBoobpasoBaHus. B cTpykType
NPUYNH CMEPTHOCTU XEHLMH B TPYAOCMNOCOOHOM
BO3pacTe HabnoOaeTcs yMeHbLUeHWE [0SV BHELU-
HUX MPUYKUH 1 6onesHel cucTeMbl KPOBOOOpPALLEHMSA
1 BO3pacTaHue Bkiaja rnokasatefieii HoBoobpaso-
BaHWUM (CM. puc. 2).

B nocnepgHue Tpu [ecATUNETUS CMEPTHOCTb
HaceneHus Poccum B TpymocnocobHOM Bo3pac-
Te B pa3bl 6osblle, YeM B 3KOHOMUWYECKM Pa3BU-
TbIX CTpaHax Mupa. Hanpumep, ypoBEHb CMEPTHO-
CTU MYX4MH Poccum B TpyLoCrnocobHOM Bo3pacTe
B 2013 . cocTtaBnan 843,9 cmepTenn Ha 100 TbIC.
MyXxu4unH, B 28 cTpaHax EBponerickoro Coto3sa
(EC-28) — 6bIn B 3,4 pa3a MeHblle unn 245,5, xeH-
WMH — B 2,6 pa3a mMeHbLue — 224,9 un 85,6 cmepTen
Ha 100 TbIC. XXEHLMH COOTBETCTBEHHO. Ha puc. 3 no-
Ka3aHa CTPyKTypa CMEpPTHOCTW HaceneHus Poccuun
n EC-28 B TpymocnocobHOM Bo3pacTe B pe3ysibrate
0O0one3Hen 1 BHELUHUX NPUYMH [7].

YCTaHOBNEHO, YTO CBEPXCMEPTHOCTb MYX4MH Poc-
cun B TPyOoCnocobHOM BO3pacTe 3aBUCUT HE TOJIb-
KO OT MaKkpO3KOHOMUYECKNX N COLMANIbHBIX YCTOBUIA,
KnumMaroreorpaduryeckoro pPacrofiokKeHNsS CTPaHbl,
noBeaeHYeCcKnx HakToOpoB, CHMKEHUS OOCTYMHOCTU
M KayecTBa MeOMVLIMHCKOM MoMOoLM paboTarolemy
HaCeneHnio, HO 1 OT YCNOBUIA TPyAa, B KOTOPbIX TPY-
OaTcs paboTHUKK. Hanpumep, [ons My>UUH, 3aHATbIX
BO BpeOHbIX ycnoBsuax Tpyaa, B 2016 . cocrtasnsna
77,4%. TIPOLEHT MYX4MH, 3aHATbIX BO BPEOHbIX YC-
NOBUSIX TPyAQ, OMpenensiyi KOPPENsaUMOHHYIO CBS3b
CPeOHVX BENVYMH C MoKasaTensgamMu CMEepPTHOCTU OT
Bcex npuymH: B 2013 —r =0,60, 8 2014 . — r = 0,61
1 OT KOHKPETHbIX 60/1€3HeN 1 TpasMm [4].

B HayyHbIX nybavkaumsix npoaHanmnanpoBaHbl
CBeAEHNsI O CMEPTHOCTU HEKOTOPLIX CNELManncToB
3KCTPEMaJIbHbIX Npodeccuin. YpoBeHb CMEepPTHO-
ctn oduuepoB BoopyxeHHbix cun Poccun B 2003-
2016 r. coctaBun (128,6 = 5,4) cmepTten Ha 100 ThiC.
oduuepoB B rof, MyxinH Poccun B Tpyaocnocob-
HOM BO3pacTe 3a aHaNorn4yHel Nnepuon — B 8 pas
6onbe — (1041,5 = 46,8) cmepTeit Ha 100 TbIC. MyX-
4YnH B rofg [6]. B CTpykType CMEPTHOCTU OT OCHOBHbIX

Cause-of-death structures in working-age
Russian population and working-age Russian
men are similar with the following mild differ-
ences: external causes (chapter XIX) are the
first most prevalent, diseases of the circula-
tory system rank 2nd and neoplasms rank 3rd.
In cause-of-death structure for working-age
women, percentages of external causes and
diseases, of the circulatory system decrease
along with increasing neoplasms (see Fig. 2).

Over the past three decades, mortality
rate of the working population has been sev-
eral times higher than in the economically de-
veloped countries. Particularly, mortality rate
among working-age Russian men in 2013
was 3.4-fold higher than in 28 countries of
the European Union (EU-28, 843.9 vs 245.5
deaths per 100 thousand men), among fe-
males — 2.6-fold higher, 224.9 vs 85.6 deaths
per 100 thousand females, respectively. Fig-
ure 3 shows cause-of-death (diseases and
external causes) structure in Russian and
EU-28 working-age population [7].

It was established that excess mortality in
working-age Russian men depends not only
on macroeconomic and social conditions,
climate-geographical location of the country,
behavioral factors, reduced availability and
quality of medical care for the working pop-
ulation, but also on the working conditions.
For example, percentage of men involved
in hazardous activities in 2016 was 77.4%.
There was a correlation between this percent-
age and all-cause mortality (r = 0.60 in 2013,
r = 0.61 in 2014) and mortality from certain
diseases and injuries [4].

In scientific publications, the mortality of
certain professionals engaged in extreme
activities was analyzed. In 2003-2016, mor-
tality rate among officers of the Russian
Armed Forces was (128.6 + 5.4) deaths per
100 thousand officers per year [6], among
working-age Russian men - 8-fold higher,
(1041.5 + 46.8) deaths per 100 thousand
men per year. In cause-of-death structure,
injuries and other external causes (ICD-10
chapter XIX) amounted to 56.8 %, diseases
of the circulatory system (IX) — 25.8%, neo-
plasms - 9.1 % (Fig. 3).

In ship’s crew of working age, 663 deaths
were analyzed. Mortality rates tended to in-
crease. In 2000-2012, mortality rates in
ship’s crew averaged 126.0 deaths per 100
thousand crew per year. Rates in working-age
Russian men were 8.9 times higher (1121.9
deaths per 100 thousand men), suggesting
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Fig. 3. Mortality rates by ICD-10 chapters
in working-age populations of Russia
and EU-28 in 2013 [7].

NMPUYMH TPaBMbl U OpYyrve BO3AENCTBUS BHELUHUX
npudnH (XIX knacc) coctaBunm 56,8 %, 6onesHn cu-
cTembl kpoBooOpaLeHus (IX knacc) — 25,8 %, HoBO-
obpasosaHus (Il knace) — 9,1 % (puc. 4).

lMpoaHanu3upoBaHbl 663 cnydass cMepTn Mops-
KOB B TpyaocrnocobHom Bo3pacTe. OTMeyeHa TeH-
OEHLUNS K YBEIMYEHUIO YPOBHSA CMEPTHOCTU. Ycpen-
HEHHbI YPOBEHb CMEPTHOCTM NnascocTasa B 2000-
2012rr. coctaBun 126,0 cmeptern Ha 100 TbIC.
MOPSIKOB B rof. IToT nokasartesnb Obi1 B 8,9 pasa
MeHbLLE, YeM Y MY>4MH Poccun B TpyA0CNOCOOHOM
Bo3pacte (1121,9 cmepTeinn Ha 100 TbIC. MYX4MH),
4TO 0OBACHANOCL 3PPEKTOM 300POBOro padboyero,
pe3ynkTaToM caMooTOopa 1 cneumanbHoro otbopa
NpodeCccroHaNbLHOro KOHTUHreHTa, Gonee Mono-
ObIM BO3PaCTOM MOPSKOB U, BO3MOXHO, HU3KUM Ka-
4eCcTBOM y4yeTa cmepTHocTK [1]. Kak n y oduruepos
BOOpYXEHHbIX CM B CTPYKTYpe CMEPTHOCTWU MnaB-
cocTtaBa npeobnaganu 6one3Hun 1 TpaemMsel no XIX, IX
u Il knaccam MKB-10 (cMm. puc. 4).

MiccnenoBaHbl MPUYMHBI 1 YPOBEHb CMEPTHOCTU
114 xocmoHaeToB ¢ 1960 no 2013 . Kocmuyeckme
MoseTbl KOCMOHABTaMuM OblM coBeplLueHbl B 1961-
2013 rr. BbiiBNEHO, 4YTO pMCK CMEpPTU B CBA3U C 6o-
JIE3HSAIMU Y KOCMOHABTOB OblJ1 HMXE, YeM CMEPTHOCTb
MY>CKOro HaceneHus Poccun n MockoBckoi o6i1.,
CTaHOApPTU30BaHHbIE MO BO3PaACTy, YTO OOBLSCHS-
JI0Cb BbICOKMM YPOBHEM COCTOSIHMS 30,0P0BbS B CBSI-
31 C MeOULIMHCKMM 0TOOPOM KOCMOHaBTOB U 3aLLM-
TOV aKMNaxer OT BIUAHUA PaKTOPOB KOCMUYECKOIO
noneTa, a Takke MeauKo-nCUXON0rmyeckumMm Conpo-
BOXEHVNEM COCTOSIHUSA 300PO0BbSA B MPEANONETHbIN
1 NOCNEenoneTHbIV nepuoabl [13].

BbisiBnieH 6onee HU3KNM ypoBEeHb CMEPTHOCTU
CNeunanncToB 3KCTPEMasIbHbIX NPOdECcCuii, Hexe-

Puc. 4. CtpykTypa cMepTHOCTM nnascocTasa [1], odnuepos
BoopyxeHHbIx cun [6] 1 My>X4nH Poccum B Tpy40CnocobHOM BO3pacTe

no knaccam MKB-10.

Fig. 4. Cause-of-death structures by ICD-10 chapters in ships crew [1],
commissioned officers of Armed forces [6] and working-age Russian men.

a healthy worker effect, self-selection and
special selection of professionals, younger
age of ship’s crew and potential low quality of
death reports [1]. Similarly to officers of the
Russian Armed Forces, diseases and injuries
from ICD-10 chapters XIX, IX and Il prevailed
in the cause-of-death structure among ship’s
crew (Fig. 4).

Causes-of-death and mortality rates were
assessed in 114 cosmonauts who performed
space flights in 1961-2013. Cosmonauts
turned out to have lower age-adjusted risks
of death from diseases than male population
of Russia and the Moscow Region due to se-
lection-related better health of cosmonauts
and their protection from space flight factors
as well as medical and psychological sup-
port during the preflight and postflight pe-
riods [13].

Mortality rates in professionals engaged
in extreme activities were lower compared to
all the working-age Russian men, suggesting
influence of professional selection and effec-
tive medical support, as well as high overall
percentage of those working under unfavor-
able conditions and their high mortality.

Information about the mortality of employ-
ees of the State Fire Service (SFS) of Russia
is scarce [8-11].

Intention — To study rates and structures
of the medical-statistical indicators of mor-
tality due to diseases and the effects of ex-
ternal causes in the employees of SFS of
the EMERCOM of Russia over 20 years from
1996 to 2015.
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JIN BCEX MYX4MH Poccuun B TPyAocnocobHOM BO3-
pacTte, YTO MOXET CBUAETENbCTBOBATb, C OLHOMN
CTOPOHbI, 0 NpodeccnoHanbHoOM oTbope cneuma-
JINCTOB N OENCTBEHHOM MEOMULUMHCKOM COMPOBOX-
OeHNV OeATesNlbHOCTWU, C APYrOl CTOPOHbI — O Bbl-
COKOI pone pabOTHUKOB, OEATENbHOCTb KOTOPbIX
NnpPoxXoaMT B HebGNaronpusaTHbIX YCOBUSX Tpyaa
C BbICOKVM YPOBHEM CMEPTHOCTMU.

CBefeHus 0 CMepPTHOCTM COTPYAHUKOB focyaap-
CTBEHHOI npoTuBonoxapHon cnyxobl (IMC) Poc-
CUM eANHUYHBI U dparMeHTapHbl [8—11].

Llenb — m3y4nuTb ypOBEHb U CTPYKTYpPy MeOu-
KO-CTaTUCTUYECKMX rokasaTtenieri CMePTHOCTU O
npuymMHe 3abofieBaHMN U BO3OENCTBUA BHELUHWX
npuymH cotpyaHukos IMC MYC Poccum 3a 20 net
c 1996 no 2015 .

Martepuan n metogabl

lMpoaHannusnpoBanu CBeAEHUS O CMEPTHOCTU
cotpygHukoB ITIC Poccun B 1996-2015 rr., npea-
cTaBfeHHble B 6a3e AaHHbIX 0 3a6051eBaeMOCTU, MH-
BaNMAHOCTN, CMEPTHOCTM M ONEPATUBHOM Harpy3ke
coTpyaHukoB TIC Poccun Bcepoccuiickoro opae-
Ha «3Hak [loyeTta» Hay4YHO-MCCNEOOBATENbCKOrO
VMHCTUTYTa NPOTUBOMNOXapHOW 06opoHbl MYC Poc-
cum (r. Banawmxa, MockoBckasi 061.) [8].

Mo 2001 r. npoTnBoNoXxapHas cnyxba Bxoauna
B coctaB MB/J], Poccun, ¢ 2002r. — B coctaB MYC
Poccun, noatomy B Hawmx nccnegoBanmsax ¢ 1996
rno 2004 r. aHannaupoBanucbk gaHHble INMC Poccun,
a ¢ 2005r. — cospaHHo PepepasnbHO NPOTUBO-
noxapHomn cnyx6sl (PrNC) MYC Poccumn. Onyckas
BEOOMCTBEHHYIO MPUHAAJIEXHOCTb, TaK UIN MHA4Ye
Bce ob6cnenoBaHHbIe NoXapHble OTHOcuAuch K IMC
Poccun.

CpenHerooBoii MU3Y4YeHHbIN KOHTUMHIEHT Obl
(108,8 + 6,2) TbiC. 4ENOBEK, YTO COCTABUJIO OKOJIO
80% oT BCex COTPYaAHNKOB, KOTOPbIE MMENU cneum-
allbHble BOMHCKME 3BaHUA: Ha4yanbCTBYOLWMN (0dU-
Lepbl, nMpanopLimkn) n psgoson coctaB. Cpeau
cotpynoHukoB [TIC Poccum onepaTtvBHBIV COCTaB,
KOTOpPbIA MPU ONEPATUBHOM OEXYPCTBE BbIMOHAN
0oeByl0 3agady (MoxapoTylleHue, nnKBuaaums
ypesBblyalriHbIX CUTyaLUuii, OKka3aHWe NnepBon NOMo-
WM Npy OOPOXHO-TPAHCAOPTHBLIX MPOUCLLECTBUSIX
n np.), coctanan 53,4%, npoyne COTPYOAHUKN —
46,6 %. BospacTt ymepuwux cotpygHukos TIC Poc-
cum ydteH 3a 1996-2000 rr. n 2012-2015 .

CBepneHuss 0 CMEpPTHOCTU HaceneHus Poccum
B TpyaocrnocobHom Bo3pacTte (ot 16 mo 60 net),
a Takke o rmbenu Ha NPou3BOACTBE PabOTHUKOB
Poccun B3anu u3 odpuumanbHoro camnta Pepe-
panbHoli cnyx6bl no ctatucTuke Poccum (PoccTar)
[http://www.gks.ru/].

YHudMKaumio yyeta M aHanmMsa nokasartenen
DOCTUrann 1cnosib3oBaHMeM knaccudukaumm 60-

Material and Methods

Mortality among employees of SFS of Rus-
sia in 1996-2015 was analyzed using the da-
tabase at the All-Russian Research Institute
for Fire Protection of EMERCOM of Russia
(Balashikha, Moscow region) on morbidi-
ty, disability, mortality and operating loads
among employees of SFS of Russia [8].

Up to 2001, the Fire Service was part of the
Russian Interior Ministry, and since 2002 has
been included to the Emercom of Russia. Thus,
for 1996-2004 there were analyzed data on
SFS of the Russian Interior Ministry and since
2005 — data on Federal Fire Service (FFS) of
EMERCOM of Russia. Without taking into ac-
count their departmental affiliation, all the fire-
fighters under study belonged to SFS of Russia.

Annual population averaged (108.8 + 6.2)
thousand people, i. e. 80% of all the employ-
ees with special military ranks: commissioned
(officers, warrant officers) and rank and file.
Among employees of SFS of Russia, opera-
ting staff (engaged into combat tasks: fire-
fighting, mitigation of consequences of emer-
gency situations, first aid in road accidents
etc.) amounted to 53.4 %, other employees -
46.6 %. Age of deceased employees of SFS of
Russia was considered over 1996-2000 and
2012-2015.

Data on mortality among working-age
Russian population (16-60 years), as well as
on occupational fatalities in Russia were ob-
tained from the official site of Federal Statis-
tics Service of Russia (Rosstat) [http://www.
gks.ru/].

The unification of accounting and analysis
of indicators was achieved using the Inter-
national Statistical Classification of Diseases
and Related Health Problems, the 10th revi-
sion (ICD-10) (Table 1).

Leading chapters of diseases and injuries
were determined as those with contribution
to the structure of mortality and disability
more than 4 %. These chapters are analyzed
in more detail. Due to small numbers, certain
categories of diseases were combined into
the “Other” group. As a separate cause of
death for ICD-10 chapter XX, data on suicide
were analyzed (X60-X84).

Mortality rates were calculated per 100
thousand employees of SFS of Russia, dis-
ability rates — per 10 thousand employees. To
compare disability rates by ICD-10 chapters
in the Russian sample, indicators for chapters
VIl and VIIl were combined since a pooled cat-
egory of sense diseases exists in the employ-
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Nle3Hen, TpaBM W MpuyYMH cmeptn MexayHapon-
HOM cTaTUCTUYecKor knaccudukauum Oone3Hen
1 npobnem, CBA3aHHbIX CO 300PoBbeM, 10-ro nepe-
cmoTpa (MKB-10) (Tabn. 1).

Benywyimm cumtanu knaccbl 60ne3Hein 1 TpaBMm,
rnokasaresnin KOTOpPbIX B CTPYKTYpPe CMEPTHOCTU CO-
ctaBunu 6onee 4%. CBeneHus Nno aTMM knaccam
npoaHanuavpoBann 6onee nogpobHo. B cBsA3n
C MaJIOYMCIIEHHOCTbIO AaHHbIX MO HEKOTOPbLIM KJlac-
cam 6GonesHer OHW OblNnM 0O6beAMHEHbI B Tpynny
«npoymne». B kayecTBe OTAENBbHOM NPUYMHBI CMEPT-
HocTu no XX knaccy MKB-10 n3dyynnu gaHHble no
camoybuinctBam (X60-X84).

[nsa cpaBHeHUa C gaHHbIMKM Pocctata ypoBeHb
cMmepTHoCcTM coTpyaHukoB [TIC Poccum paccumta-
sm Ha 100 TbIC. YenoBek. CtaTncTnyeckyto oopadoT-
Ky pe3yfisTaTtoB NpoBenn Mnpu rnOMOLLM MPOrpaMmel
Microsoft Excel. B TekcTe yka3aHbl cpenHue apud-
METUYECKME BEJINYUHBI U UX CTaHOAPTHbIE OLUINOKK
(M £ m). PernoHanbHble nokasaTtesi CMepTHOCTU
B Amana3oHe M £ ¢ cuuTtanm cpegHmm (yCnoBHO O0-
MyCTUMbIMW), MPEBbILIAOWME CpeHMe Ha 16 — Bbl-
COKMMW, MeHbLLEe CpeaHnX Ha 16 — AONYyCTUMbIMU.

IdunHamuky nokasartenemn cMepTHOCTU U MHBaNUA-
HOCTW UccnenoBasn ¢ NOMOLLBIO aHanm3a AVHaMU-
YeCkMX PALoB 1 pacHeTa NoJIMHOMUABLHOIO TpeHaa
BTOpOro nopsgka [14]. KoadpoduumeHt petepmu-
Haumn (R2) oemMoHCTpUpoBasn CBSA3b UCCNEeLyEMbIX
OaHHbIX C MOCTPOEHHOW KPUBOW (TpeHaom). HYem
oonbwe 6bln KOAIGDULMEHT AeTepMuHaumm (Mak-

ees of SFS of Russia. In the Russian sample,
such cause of disability as “consequences of
occupational injuries” is presented in a sepa-
rate line — this was combined with chapter XIX
injuries, poisoning and other consequences
of external causes, the line “occupational dis-
eases” — with data attributed to other causes.

Statistical processing of the results was
performed using Microsoft Excel. The text in-
dicates the arithmetic mean values and their
standard errors (M £ m). Regional indica-
tors of mortality and disability in the range of
M £ o were considered average (acceptable),
those exceeding the average ones by 16 were
considered high, those less than the average
ones by 16 were considered low.

Mortality and disability over time were as-
sessed by analyzing the time series and cal-
culating a second-order polynomial trend
[14]. Determination coefficient (R?) showed
association between the data under study and
resulting curve (trend). The higher determina-
tion coefficient (maximum 1.0), the more valid
trend for events under study. Symbol T in ta-
bles marks increasing trend, I — decreasing
trend, — - stability, v — U-curve, n — inverted
U-curve. Sometimes the left side of U-curve
was lower than the right one (or vice versa),
hence two symbols appeared T (~{): poly-
nomial trend to increase (decrease) in the last

Ta6bnuua 1
Knaccbl 60n1e3Hein 1 NpuydnH cMepTu, NPUHATLIX B MKB-10
Table 1. Categories of diseases and causes-of-death by ICD-10
Knacc Chapter HanmeHoBaHue knacca Title Kopn, Blocks
| HekoTopble nHdEKUMOHHbIE 1 Napa3uTapHsble 6onesHn Certain infectious and parasitic A00-B99
diseases
1] HoBoobpa3zoBaHus Neoplasms C00-D48
1 BonesHn kpoBW, KPOBETBOPHbLIX OPraHOB W OTAESbHblE HapyLUEeHWsl, BOBJEKaloLmne D50-D89
MMMYHHbIN MexaHn3m Diseases of the blood and blood-forming organs and certain
disorders involving the immune mechanism
I\ BonesHn 3HAOKPUMHHOM CUCTEMBI, PACCTPOMCTBA MUTAHUS U HapylleHus obmeHa Be- EOO0-E90
wectB Endocrine, nutritional and metabolic diseases
Y lMcuxnyeckme paccTponcTBa U paccTporictea noseneHuss Mental and behavioural FOO-F99
disorders
\ BoneaHn HepBHOII cucTembl Diseases of the nervous system G00-G99
Vi BonesHu rnas n ero npuaatoyHoro annapata Diseases of the eye and adnexa HO0-H59
VIl BonesHun yxa n cocueBmaHoro otpoctka Diseases of the ear and mastoid process H60-H95
IX BonesHu cuctemsl KpoBoobpatueHua Diseases of the circulatory system 100-199
X BonesHu opraHoB gbixaHust Diseases of the respiratory system J00-J99
Xl BonesHun opraHos nuuieBapeHns Diseases of the digestive system K00-K93
Xl BonesHn KOXn 1 NOAKOXHOW KNeTyaTkn LO0-L99
Xlll BonesHn KOCTHO-MbILLEYHOM CUCTEMBI U coeanHuTenbHon TkaHu Diseases of the skin MO00-M99
and subcutaneous tissue
XV BonesHn moyenonosoi cuctembl Diseases of the genitourinary system NOO-N99
XIX TpaBMbl, OTPaABNEHUS N HEKOTOPbLIE APYrne NOCNeAcTBUS BO3AENCTBMS BHELUHNX MPUYMH S00-T98
Injury, poisoning and certain other consequences of external causes
XX BHewHre npuynHel cmepTtHocT  External causes of morbidity and mortality V01-Y98
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cumanbHo 1,0), Tem 6onee 06bLEKTUBHO NMOCTPOEH
TPEeHA, NOKa3bIBALLNIA AMHAMUKY Pas3BUTUSA UCCTe-
AyeMbix sBneHnii. 3Hadok T B Tabnuuax nokasbisan
TEHJEHUMIO POCTa [JAHHbIX, ¥ — yMeHblUueHne, — —
cTabunbHocTU, U — U-KpUBYIO, N — MHBEPTUPYEMYIO
U-kpuByto. Horaa neBbliit kpain U-KpnBoi 6bln Huxe,
4yeMm npasblii (UM HA06OPOT), B 3TOM Cllydae ykasbl-
Banu aga 3Havka N (~): nonnHoMmansHas kprsas
nokasbiBana TEHOEHLMIO YBENMYEHUs1 (YMEeHbLUEe-
HUS) B nocneaHuii nepuon HabnoaeHus. Cuny ces-
31 nokasartesneit nofMHomuansHoro TpeHga (R?) no
0,59 o603Havann ogHMM 3Ha4vkoMm, ot 0,60 oo 0,74 —
oByms, ot 075 0o 0,99 — Tpems 3Ha4Ykamu.

PESVII bTaTbl U UX aHAIN3

YpoBeHb cMepTHOCTb. 3a 20 net ¢ 1996 no
2015r. ymepnu 2610 cotpygHukos TIC Poccun.
CpenHerogoBoe KONMYECTBO yMEPLLUMX COCTaBUIIO
(131 = 11) yenosek. OCHOBHblIE MEAUKO-CTATUCTU-
yeckune nokaszarennm cCMepTHOCTM coTpyaHukos MC
Poccun n mMyxckoro Hacenenus Poccun B Tpyno-
crnocobHOM BO3pacTe cBedeHbl B Tabn. 2.

YpoBeHb CMEPTHOCTU COTPYAHUKOB T1IC Poccuu
6bin (116,9 + 5,7) cmepTeit Ha 100 TbiC. COTPYOHU-
KOB B rofi, My>CKOro HacesieHns okasasncs B 11 pas
6onbwe — (1063,9 + 33,7) cmepTent Ha 100 TbIC.
MY>X4UH B rof,. CpegHuii BO3pacT yMepLUnX COTPY.A-
HukoB ['T1IC Poccun coctasun (44,5 = 0,3) roga, npu
cpeaHeM BO3pacTe BCex COTpyaHnkoB — (36,9 + 1,6)
roga (p < 0,001).

MoXxHO nonaratb, YTO Ha QYHKUMOHAsIbHbIE pe-
3epBbl coTpyaHukoB MC Poccun HebnaronpusitTHoe

observation period. Association strength be-
tween polynomial variables (R?) up to 0.59 was
marked by one symbol, from 0.60 to 0.74 - by
two and from 0.75 to 0.99 - by three symbols.

Results and Discussion

Mortality rates. Over 20 years from 1996
to 2015, 2610 employees of SFS of Russia
died. The average annual number of deaths
was (131 = 11). The main medical-statistical
indicators of mortality among the employees
of SFS of Russia and the working-age Russian
men are summarized in Table 2.

Mortality rate in employees of SFS of Rus-
sia was (116.9 = 5.7) deaths per 100 thou-
sand employees per year vs 11-fold higher
mortality in male population — (1063.9 = 33.7)
per 100 thousand men per year. Mean age of
deceased employees of SFS of Russia was
(44.5 £ 0.3) years with mean age of all the em-
ployees (36.9 = 1.6) years (p < 0.001).

It can be assumed that the functional re-
serves in employees of SFS of Russia were
adversely affected by the extreme nature of
work, that’s why their biological age signifi-
cantly outpaced the chronological one. For
example, forincomplete data the mean age of
deceased firefighters involved in operational
and tactics activities was 36.6 years; surveil-
lance and prevention activities — 39.2; tech-
nical — 41.4; and management — 44.7 years.
External and accidental effects cannot be ex-

Ta6auua 2

MokasaTenu ypoBHS 1 CTPYKTYPbl CMEPTHOCTM coTpyaHMKOB TIC Poccumn n myxuymnH Poccum
B TPyAocnocobHom Bo3pacTte B 1996-2015 .

Table 2. Mortality rates and cause-of-death structures among employees
of Russian State Fire Service (SFS) and working-age Russian men in 1996-2015

CoTtpyanuku I'MC Poccun My>unHbl Poccum B TpyaocnocobHoOM Bo3pacTe
Knace no Employees of Russian SFS Working age Russian men
MKB-10 YpoBeHb Rates CtpykTtypa Structures YpoBeHb Rates Ctpyktypa Structures
ICD-10 (M £ m), MHa- MHa- (M= m), MHa- MHa-
chapter H?hllofn:t)’lc' f'/II/IKa R? % TIII/IKa R? H?“LOBHTSIC' f'/II/IKa R? % f'/II/IKa R?
per 100’0(‘)0 trend trend per 100,0(’)0 trend trend
I 1,8+0,4 ~ | 0,44 | 1,55 J 0,38 | 49,7+1,6 ~ | 053|467 | ™M | 092
Il 7,1+0,6 _— 0,10 | 6,04 ud 0,14 113,5+1,6 J 0,59 | 10,67 - 0,65
IX 32,6+27 2 0,47 | 27,91 2 0,36 |3325+11,3| ~ | 0,74 |31,25| ™T | 0,87
X 5,0£0,9 AT 0,36 | 4,29 0 0,39 54,025 Y 0,65 | 5,08 — 0,57
X 53+1,0 ~ ] 0,29 | 4,54 A 0,25 | 62827 | ™T | 0,81 | 591 | ™M | 0,97
XIX+XX 63,3+3,6 J 0,17 | 54,16 T 0,11 |369,7+18,5| JI{ | 0,85 |34,74| LIl | 0,96
Mpouve 1,8+0,3 0 0,05 | 1,51 T 0,20 81,8+ 3,1 8 0,52 | 7,69 ™~ 0,63
Other
O6wmi 116,9+5,7 { 0,47 (100,00 1063,9+33,7| {4l | 0,75 (100,00
Total
Camo- 10,3+ 1,1 A 0,13 | 8,80 66,0 4,1 Wi | 0,95 | 6,21
ybuiictea
Suicide
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BNSIHME OKa3blBaJl SKCTPEMAJIbHbIA XapakTep pa-
00Tbl, NpPY KOTOPOM BUONIOrMYECKNA BO3pacT 3Ha-
YNTENBbHO Ornepexan nacrnopTHbIi. Hanpumep, npu
HEMOMHbIX [OAHHbIX, CPEeaAHUA BO3PaCT YMEepLUUX
MOXapHbIX C OMEPATUBHO-TAKTUYECKMM BUAOM [€Esi-
TenbHOCTM cocTtaenan 36,6 roga, ¢ HaQ30pPHO-MPO-
dunaktnyeckum — 39,2 roga, C TEXHUYECKUM —
41,4 roga, ¢ ynpasneH4yeckum — 44,7 roga. Henbss
Takke UCKIII0YaTh N BHELUHWE, B TOM YUCNe Cryyan-
Hble, BO3OENCTBMUS, HanpuMmep, B 54,2 % CMepTHOCTb
coTpynHukoB 'MC Poccuu (cm. Tabn. 2) onpepens-
nace no nokagdartenam XIX knacca MKB-10. OgHako
OaHHbI (peHoMeH TpebyeT cneuyanbHOro N3y4YeHus.

KOHIpYySHTHOCTb KPUBbLIX CMEPTHOCTU COTPYA-
H1UKoB MYC Poccum n MyXckoro HaceneHus Poccum
B TPYOOCNOCOOHOM BO3pacTe Oblna cratuctTuye-
ckm 3Haummas (r = 0,68; p < 0,001), 4yTo ykasbiBano
O BIVSIHUM HA CMEPTHOCTb OAHOTUMHBLIX (GAKTOPOB.
YunTbiBas 4OCTATOYHO MOJIOA0NM BO3pacT obcneno-
BaHHbIX MOXAPHbIX U MY>X4nH Poccum B Tpyaocno-
COBHOM BO3pacTe, MOXHO rnonaraTb, 4TO Beayllee
BNIUSIHWE HA pPa3BUTUE CMEPTHOCTU OKa3biBaIu
MakpocouuanbHble ¢akTopsl [5]. Hanpumep, mak-
CUMaJbHbIA YPOBEHb CMEPTHOCTU COTPYOHVKOB
MC Poccun Habnopancs nocnie 3HaYnTesbHbIX
9KOHOMUYECKMX Mpeobpa3oBaHuii B CTpaHe, CBS-
3aHHbIX ¢ gedontom pybna B 1998 r. Camblin Bbipa-
XEHHbI YPOBEHb CMEPTHOCTU COTpyaHuKoB [TIC
Poccum 6bin B 1999-2000 rr. 1 coctasnan 163,3
n 161,7 cmepTeri Ha 100 TbIC. MOXAPHbLIX B rOA.

[Mpy pasHbIX MO 3HAYMMOCTU KO3IPDULMEHTAX
netepmuHaumn B 1998-2015 rr. oTmMevaeTcs TeH-
OEHUNS YMEHbLUEHUS YPOBHS CMEPTHOCTU KakK CO-
TpyaHnkoB MYC Poccumn, Tak n MyXCKOro Hacene-
Husa Poccum B TpyaocnocobHom Bo3pacTe (puc. 5).

YpoOBEHb CMEPTHOCTM NOXapHbIX B 1996-2015 1.
n3-3a HoBoobOpaszosaHui (Il knacc no MKB-10) co-
ctaBun (7,1 = 0,6) cmepTtenn Ha 100 TbiC. coTpyAa-
HUKOB B rof, MyXCKOro HaceneHusi Poccuu B Tpy-
nocrnocobHom Bo3pacte — (113,5 = 1,6) cmepTeii

Konwdecteo, Ha 100 Teic. COTRPYAHWKOB
Quantity, per 100,000 employees
180

cluded as well: for example, 54.2 % of deaths
of employees of SFS of Russia (see Table 2)
were related to ICD-10 chapters XIX and XX.
However, this phenomenon requires special
research.

Statistically significant (r = 0.68; p < 0.001)
congruence between mortality curves of
employees of Emercom of Russia and work-
ing-age Russian male population indicates
effects of similar factors. Given a relatively
young age of the surveyed firefighters and
the working-age Russian men, it can be as-
sumed that macrosocial factors had a leading
influence on the mortality [5]. For example,
the maximum mortality rate of employees of
SFS of Russia was observed after a significant
economic transformation in the country relat-
ed to the ruble default in 1998. The highest
mortality rate in employees of SFS of Russia
was observed in 1999-2000 and amounted
to 163.3 and 161.7 deaths per 100 thousand
employees per year.

With determination coefficients of various
significance in 1998-2015 mortality rates
tended to decrease both in Emercom employ-
ees and in working-age Russian men (Fig. 5).

Mortality rate in employees of Russian
SFSin 1996-2015 due to neoplasms (ICD-10
chapter IlI) was (7.1 = 0.6) deaths per 100
thousand employees per year, in working-age
Russian men - (113.5 = 1.6) deaths Ha 100
thousand men per year. Mortality rate in Rus-
sian men was 16-fold higher (p < 0.001). Low
congruence between mortality curves of em-
ployees of EMERCOM of Russia and work-
ing-age Russian male population (r = 0.110;
p > 0.05) indicates effects of different factors.

In case of similar macrosocial factors, sta-
ble rates related to this cause-of-death (Fig. 6,
left panel) were associated with occupational

KonuyecTso, Ha 100 ThiC. My#4MH
Quantity, per 100,000 men
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Mortality in firefighters Polynomial trend

Mortality in men Polynomial trend

Puc. 5. YpoBeHb cmepTHOCTU coTpyaHukoB MMC Poccum (cneea) n Myxckoro HaceneHus Poccum
B TPYZOCNOCOOHOM BO3pacTe (crnpasa).

Fig. 5. Mortality in employees of Russian SFS (left panel) and working-age Russian men (right panel).
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Ha 100 TbIC. MyX4uMH B rof. CMEpPTHOCTb MYXYUVH
Poccum 6bina B 16 pas 6onblie (p < 0,001). KoH-
FPYSHTHOCTb KPWBbLIX AAHHbLIX CMEPTHOCTU COTPY.A-
H1UKoB MYC Poccum n MyXckoro HaceneHus Poccum
B TPyZ0OCnocobHOM Bo3pacTte — Hu3kasa (r = 0,110;
p > 0,05), 4TO CBMAETENLCTBOBANO O BANAHUN Pas-
HbIX PaKTOPOB Ha rnokasaTesin CMEPTHOCTN.

Ecnn makpocoumanbHble pakTopbl ObIN OAMNHA-
KOBbIMU, TO, BO3MOXHO, Ha «NnogaepxaHue» cMepT-
HOCTW Ha CTabWIbHOM YPOBHE 13-3a 3TOW NPUYNHBI
(puc. 6, cnera) okasbiBanu BAMgHME Npodeccuo-
HaJsibHble BPEOHOCTU B BUAE TOKCUYECKNX BELLLECTB,
BO3HMKAIOLLMX NPU TYLLWEHUN MOXapOB B OKPYyXalo-
wen cpene. NMpu HENCNONMBL30BaHUN NHOVBUAYASb-
HblIX CPeACTB 3allMTbl OHXM MOrYT HakarninMeBaTbCH
B OpraHmMaMe noxapHoro. YéeamuTenbHbIX gokasa-
TENbCTB 3TOr0 NPEANOIOXEHMS HET, TeM bonee, 4To
CMEpPTHOCTb OT HOBOOOPAa30BaHUII MY>XCKOIro Hace-
neHus Poccum 6bina B 16 pas 6osbLUei, Yem noxap-
HbIX, 1 BBUAY HE3HAYUTENIbHOIO YPOBHS 3aboneBae-
mMocTu no |l knaccy oHa He Gbina BblaeneHa oTaesibHO
[2]. Heobxoommo yBennYMTb HaCTOPOXEHHOCTb
no AmarHoCTuke HOBOOOPA30BaHMI Yy MOXapPHbIX
M LIMPE UCMOJIb30BaTh KIIMHUKO-N1200paTopHbIe HO-
Bble METOAMKM 3KCIMPECC-OLLEHKM MapKepOoB Oryxo-
neu npu NpodUNaKkTU4eCKUxX OCMOTpPax.

[MonuHoMUanbHbIA TPEeHA, CMEPTHOCTM NO NMPUYN-
He HoBOOOpa3oBaHuit y coTpyaHukoB MC Poccun
npu BbICOKOV BapuabenbHOCT nokasaTenem n H13-
KoM koadppuumeHte petepmuHauum (R2 = 0,10)
npmbamxancs K ropuaoHTaNibHOW NUHMK, T. €. Oe-
MOHCTPMPOBAs TEHOAEHUMIO CTaBUNBLHOCTN AAaHHbIX
(cMm. puc. 6, cnesa), y MyXCKoro HaceneHus Poccum
B TPYAOCNOCOOHOM BO3pacTe MNpu HEBLICOKOM KO-
appuumnenTe getepmuHaumm (R? = 0,59) — TeHaeH-
LMIO YMEHBLLUEHUS AaHHbIX (CM. pUC. 6, cnpasa).

YpOBEHb CMEPTHOCTU MOXapHbIX B 1996-2015 .
n3-za 6GonesHe cuUCTEMBbI  KpPOBOOOpAaLLEHMS

KonuyecTeo, Ha 100 Teic. COTPYAHUKOB
Quantity, per 100,000 employees
14

hazards, i. e. toxic substances arising from
extinguishing fires in the environment. With-
out personal protective equipment, they can
accumulate in the body of a firefighter. There
is no convincing evidence of this assumption,
especially since the death rate from neo-
plasms among the male population of Russia
was 16 times higher than that of firefighters
and was not assessed separately due to small
numbers of chapter Il diseases [2]. It is nec-
essary to increase the alertness on the diag-
nosis of neoplasms in firefighters and more
widely use new clinical and laboratory meth-
ods for rapid assessment of tumor markers
during preventive examinations.

Polynomial trends of mortality from neo-
plasms approached a horizontal line, i.e.
showed stability with highly variable values
and low determination coefficient (R> = 0.10)
in employees of SFS of Russia (see Fig. 6, left
panel) and decrease with low determination
coefficient (R2=0.59) in working-age Russian
male population (see Fig. 6, right panel).

Mortality rate in firefighters in 1996-2015
due to diseases of the circulatory system
(ICD-10 chapter IX) was (32.6 £ 2.7) deaths
per 100 thousand employees per year, in
working-age Russian male population
(332.5 = 11.3) deaths Ha 100 thousand men
per year. Mortality rate in Russian men was
10.2-fold higher (p < 0.001). Low congruence
between mortality curves of employees of
EMERCOM of Russia and working-age Rus-
sian male population due to diseases of the
circulatory system (r = 0.37; p > 0.05) indi-
cates effects of different factors. This cause-
of-death in firefighters can be related to occu-
pational factors depleting functional reserves

Konuyecteo, Ha 100 TeiC. MyX4MH
Quantity, per 100,000 men
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—e— CMepTHOCTL NoXapHbix oT BonesHeid |l knacca no MKB-10
Mortality from ICD-10 chapter |l diseases in firefighters
= = MonuHoMHankHe! TpeHn Polynomial trend

+— CMepTHOCTE MyX4uH OT BonesHeit || knacca no MKB-10
Mortality from ICD-10 chapter |l diseases in men
= = MonuHomMuankHLIA TpeHa Polynomial trend

Puc. 6. YpoBeHb cMepTHOCTM cOTPYAHMKOB TIC Poccum (cnesa) n My>ckoro HaceneHust Poccumn
B TPyAOCnocobHOM Bo3pacTe (crnpasa) oT 6oneaHei Il knacca no MKB-10.

Fig. 6. Mortality from ICD-10 chapter Il diseases
and working-age Russian

in employees of Russian SFS (left panel)
men (right panel).
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(IX xnacc no MKB-10) coctaBun (32,6 = 2,7) cmep-
Tern Ha 100 TbIC. COTPYOHWKOB B rohd, MYXCKOro
HaceneHns Poccum B TpygocnocoOHOM BoO3pac-
Te — (332,5 + 11,3) cmepTtenn Ha 100 TbIC. MyX-
ymH B rog. CmepTHOCTb MyX4uH Poccun Obina
B 10,2 pa3za 6onbuie (p < 0,001). KOHrpyaHTHOCTb
KPUBBIX CMEPTHOCTU coTpyaHukoB MYC Poccuu
1 MYXCKOro HaceneHus Poccun B TpygocnocobHOM
BO3pacTe OT 601e3HEeN CUCTEMbI KPOBOOOPALLLEHUS —
Hmzkas (r = 0,37; p > 0,05), 4To noka3biBanoO BAUA-
HVE pa3HbIX GaKTOPOB HA NOKA3aTENMN CMEPTHOCTU.
B03MOXHO, Ha popMUpPOBaHME CMEPTHOCTM N0 3TOM
MPUYYHE NOXAPHbIX 3HAYUTENIBHOE BMSIHUE OKas3bl-
Banl MpPodecCnoHasbHbIi $akTop, BbI3bIBAKOLLNUN
MCTOLLEeHME DYHKLIMOHAbHBIX PE3EPBOB OPraHn3Ma
1, B NEepBylo o4yepenp, Hanbonee akTMBHO OENCTBY-
IOLLMX CUCTEM, Hanpumep cepaeyHo-COCYAUCTON.

MonnHoMuManbHbI TPEHL CMEPTHOCTU MO MNpu-
YnHe O6onesHer CUCTEMbI KPOBOOOPALLEHUS CO-
TpyaHukoB MIC Poccun npu BblcOKol Bapuabenb-
HOCTM nokazatenem Wn HU3KOM KOoIpduuneHTe
netepmuHauum (R? = 0,47) nokasbiBasl TEHOEHUMIO
YMEHbLUEHNA OaHHbIX (pUC. 7, cnesa), MYXCKOro
HaceneHus Poccun B TPYyAOCNOCOOHOM BO3pac-
Te Npu 3Ha4YMMOM KO3 IUUMEHTe aeTepMUHaumn
(R?=0,74) — HanoMuHan nHBEpPTMPOBaHHYyO U-Kpun-
BYIO C MakcumanbHbiMK mokazatenamm B 2004-
2005 rr. n ymMeHbLLEHNE OaHHbIX B NOCNeAHUIA Nnepu-
of, HabnaeHus (cm. puc. 7, cnpaea).

YpoBeHb CMepTHOCTU coTpyaHukoB [TIC Poc-
cum B 1996-20151. n3-3a 60se3Hert opraHoB Opl-
xaHuga (X knacc no MKB-10) coctaeun (5,0 = 0,9)
cmepTter Ha 100 ThiC. COTPYAHUKOB B 1O, MY>XCKO-
ro HacenexHust Poccum B TpyaocnocobHOM Bo3pac-
Te — (54,0 = 2,5) cmepTen Ha 100 TbIC. MYX4UMH B rog,.
CmepTHOCTb MyX4mH Poccun 6bina B 10,8 pasa
6onbwe (p < 0,001). KOHrpysHTHOCTb KpUBbIX
CMepTHOCTU coTpyaHnkoB MYC Poccum n Mmyxcko-

KonuyecTtBo, Ha 100 TbIC. COTPYAHUKOB
Quantity, per 100,000 employees
60

450

of the body and, first of all, the most active
systems, i. e. cardiovascular system.

Polynomial trends of mortality rate due to
diseases of the circulatory system showed
decrease with highly variable data and low
determination coefficient (R?> = 0.47) in emp-
loyees of SFS of Russia (Fig. 7, left panel) and
an inverted U-shape in working-age Russian
male population with significant determina-
tion coefficient R2 = 0.74: maximum in 2004—
2005 and decrease in the last observation pe-
riod (see Fig. 7, right panel).

Mortality rate inemployees of SFS of Russia
in 1996-2015 due to diseases of the respira-
tory system (ICD-10 chapter X) was (5.0 £0.9)
deaths per 100 thousand employees per year,
and in working-age Russian male population —
(54.0 + 2.5) deaths per 100 thousand men per
year. Mortality rate in Russian male population
was 10.8-fold higher (p < 0.001). Statistical-
ly significant (r = 0.50; p < 0.05) congruence
between mortality curves of employees of
EMERCOM of Russia and working-age Rus-
sian male population due to diseases of the
respiratory system indicates effects of similar,
e. g. macrosocial factors.

Polynomial trends of mortality from dis-
eases of the respiratory system had inverted
U-shapes with maximum in 2003-2005 in
employees of SFS of Russia and working-age
Russian male population with determination
coefficients (R? = 0.36 and R? = 0.65). In the
first case, values tended to increase (Fig. 8,
left panel), and in the second one - to de-
crease in the last observation period (see
Fig. 8, right panel).

Mortality rate in employees of SFS of
Russia in 1996-2015 due to diseases of the

KonunuecTtso, Ha 100 TbIC. My>X4YUH
Quantity, per 100,000 men
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—— CMEepPTHOCTb NoXapHbIx OT 6onesHeit IX knacca no MKB-10
Mortality from ICD-10 chapter IX diseases in firefighters
— — MonvHomuanbHbIn TpeHp Polynomial trend

—o— CMepTHOCTb MyXUMH OoT BonesHelt IX knacca no MKB-10
Mortality from ICD-10 chapter IX diseases in men
= = lMonuHomuanbHbIn TpeHd, Polynomial trend

Puc. 7. YpoBeHb cMepTHOCTU coTpyaHukos IMMC Poc

cuun (Cneea) 1 My>Xckoro HaceneHus Poccum

B TPyA0OCNocoOHOM Bo3pacTe (crnpasa) oT 6onesHent IX knacca no MKB-10.

Fig. 7. Mortality from ICD-10 chapter IX diseases

in employees of Russian SFS (left panel)

and working-age Russian men (right panel).
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ro Hacenexust Poccum B TpyaocnocobHoOM Bo3pac-
Te oT 60sIe3HEN OpraHoOB ObIXxaHUs CTaTUCTUYECKMU
3Haummas (r = 0,50; p < 0,05), 4TO yKasbiBano o BIn-
SHUM OOHOTUMHBIX PAKTOPOB HA NMokasaTenn CMepT-
HOCTU, HANPUMeEP MakpoCOoLMaNbHbIX.

lMonnHoMUanbHbIEe TPEHOBI CMEPTHOCTM NO NpU-
ynHe 06o0Nle3HE OpraHoB [AblXaHUs COTPYAHMKOB
'MC Poccun 1 myxumH Poccun B TPYA0OCNOCOOHOM
BO3pacTe npu kKoapduumeHtax pgerepmmHaumn
(R?=0,36 u R?2=0,65) HanoMMHan1 MHBEPTUPOBAH-
Hble U-KpuBble C MakCUMasbHbIMW NOKa3aTeNsiMU
B 2003-2005 rr. B nepBomM cny4ae BbISIBEHA TEH-
OEHLUNS YBENMYEHUS OAHHbIX B NOCNEeOHUM Nepuog
HabmoaeHus (puc. 8, cnesa), a BO BTOPOM — YMEHb-
LweHuve (cMm. puc. 8, cnpasa).

YpoBeHb CMEPTHOCTU COTPYAHUKOB M1IC Poccuu
B 1996-2015r. n3-3a 60ne3Her opraHoB MuLeBa-
peHusa (Xl knacc no MKB-10) coctaBun (5,3 = 1,0)
cMepTb Ha 100 ThiC. COTPYAHMKOB B rof, MY>XCKO-
ro HaceneHusi Poccum B TpynocnocobHOM BO3-
pacte — (62,8 = 2,7) cmepTten Ha 100 TbIC. MY>X4YUMH
B rog. CmepTHOCTb My>X4nH Poccum 6bina B 10,9
pasa 6onbLue (p < 0,001). KOHrpyaHTHOCTb KPUBbIX
CMepTHOCTU coTpyaHnkoB MYC Poccum n myxcko-
ro Hacenexust Poccum B TpyaocnocobHOM Bo3pac-
Te OoT Oone3Hel opraHoB NULLEBAPEHUSI — HU3Kas
(r=0,06; p > 0,05), 4yTo ykasbiBaaO O BAUSHUN Pa3-
HbIX (PAaKTOPOB Ha nokasaresm CMepTHOCTU. Hanpu-
Mep, MPOBEAEHHbIE PAHEE NCCNEA0BAHNS MOKa3au,
4TO OKONIO 5% B CTPYKType Cry4yaeB TPyaonoTepb
3a aHanorn4yHeli Nnepuoa 1 6% B CTPYKType OHEN
TPYOONoTEPb Y MOXapHbIX 3aHMMatoT 6onesHn op-
raHoB nuuiesapeHus [2], Kak cneacTeme Hapylue-
HUS pexvMa nNuTaHus, NPodEeCCMOHaNbHbIX CTPEC-
CUPYIOLWLMX CUTYyaLNi 1 NpornatbiBaHUSA CO CJIIOHOMN
TOKCUYECKMX BELLECTB NMpu TyLleHun noxapos [12].

[MonuHoOMUanbHbIA TPEeH4, CMEPTHOCTU MO Mpu-
ynHe OOne3Hel opraHoB MNULEBAPEHUS COTPYA-
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digestive system (ICD-10 chapter XlI) was
(5.8 = 1.0) deaths per 100 thousand employ-
ees per year, in working-age Russian male
population - (62.8 + 2.7) deaths per 100
thousand men per year. Russian male popula-
tion had 10.9-fold higher mortality (p < 0.001).
Low congruence between mortality curves of
employees of SFS of Russia and working-age
Russian male population due to diseases of
the digestive system (r = 0.06; p > 0.05) indi-
cates effects of different factors. For example,
according to the previous studies, diseases of
the digestive system account for about 5% in
the structure of work absenteeism cases for
the similar period and 6 % in the structure of
working days lost in firefighters [2] due to dis-
torted eating patterns, occupational stressful
situations and swallowing toxic substances
when extinguishing fires [12].

Polynomial trends of mortality from dis-
eases of the digestive system had an inverted
U-shape with maximum in 2004 in employees
of SFS of Russia with low determination co-
efficient (R2 = 0.29) (Fig. 9, left panel) and in
working-age Russian male population showed
an increase with significant determination co-
efficient (R2=0.81) (see Fig. 9, right panel).

Mortality in employees of SFS of Rus-
sia in 1996-2015 from injures and other ex-
ternal causes (ICD-10 chapters XIX) was
(63.3 £ 3.6) deaths per 100 thousand em-
ployees per year, in working-age Russian
male population — (369.7 + 18.5) deaths per
100 thousand men per year. Russian male
population had 5.8-fold higher mortality (p <
0.001). Low congruence between mortality
curves of employees of SFS of Russia and
working-age Russian male population due to
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—0— CMepTHOCTb NoXapHbIX OT GonesHein X knacca no MKB-10
Mortality from ICD-10 chapter X diseases in firefighters
— — MonuHomuanbHbIN TpeHa, Polynomial trend

—m— CMepTHOCTb MYXX4MH oT BonesHen X knacca no MKB-10
Mortality from ICD-10 chapter X diseases in men
= = lMonuHomuanbHbIN TpeHn, Polynomial trend

Puc. 8. YpoBeHb cmMepTHOCTM coTpyaHunkoB 'TIC Poccum (cneea) n My>KCkoro Hacenenus Poccum
B TPyAOCNOCOOHOM Bo3pacTe (cnpasa) oT 6oneaHein X knacca no MKB-10.

Fig. 8. Mortality from ICD-10 chapter X diseases in employees of Russian SFS (left panel)
and working-age Russian men (right panel).
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HukoB [TIC Poccum npm HM3KOM koadduumeHTax
netepmuHaumn (R2 = 0,29) HanoMuHan NHBEPTUPO-
BaHHYI0 U-KpPMBYIO C MakCUMasibHbIMW NOKa3aTensi-
Mn B 2004 . (puc. 9, cnesa), My>XCKOro HaceneHusi
Poccum B TpyaocnocobHoM Bo3pacTe — Npu 3Ha4n-
MOM koadpuumneHTe petepmumHaumm (R2=0,81) no-
KasblBasa POCT AaHHbIX (CM. puc. 9, cnpaga).
YpoBeHb CMepPTHOCTM coTpyaHukoB [TIC Poccuu
B 1996-2015r. n3-3a TpaBMm, OTPABAEHUA N OPYrUX
nocnencTBui BHeLHMX npuynH (XIX knacc no MKB-10)
coctaBun (63,3 = 3,6) cmepTtein Ha 100 Tbic. coTpya-
HWKOB B rof, MY>CKOro HaceneHus Poccuu B Tpyao-
cnocobHoMm Bo3pacTte — (369,7 + 18,5) cmepTeit Ha
100 TbIC. MY>X4MH B rof,. CMepTHOCTb My>4uH Poccun
6bina B 5,8 pasa 6osnbwe (p < 0,001). KoHrpyaHT-
HOCTb KPVBbIX CMEPTHOCTU cOoTpyaHukoB MYC Poc-
CUN 1 MYXCKOro HaceneHusi Poccun B Tpygocnoco6-
HOM BO3pacTe OT BHELLUHUX NMPUYKnH — HM3Kas (r = 0,31;
p > 0,05), 4TO yka3biBasIO O BAUSHMM PA3HbIX (PakTo-
POB Ha NMokasareny CMEPTHOCTU OT BHELLUHMX MNPUYUH.
lMonnHOMUWanbHbIE TPeHAbl CMEPTHOCTU M3-3a
TPaBM U APYrUX BHELUHUX MPUYUH COTPYOHVKOB
MC Poccun n myxunmH Poccum B TPymocrnocob-
HOM BO3pacTe Npu pPasHbIX N0 3HAYMMOCTU KO-
duumnenTax getepmmHaumm (R2 = 0,17 n R2 = 0,85
COOTBETCTBEHHO) [AEMOHCTPMPOBaNN TEHAEHLMIO
yMeHbLleHns nokasatenen (puc. 10).
YpoBeHb CMEPTHOCTU cOTPyAHMKOB M1IC Poccuu
B 1996-2015r. n3-3a camoybuiicTs (pasgen X60-
X84 XX knacca no MKB-10) coctaeun (10,3 = 1,1)
cmepTen Ha 100 ThiC. COTPYOHMKOB B rof, MYXCKO-
ro HacenexHus Poccuu B TpyooCnocobHOM BO3pac-
— (66,0 £4,1) cmepTeri Ha 100 TbIC. MY>X4MH B rof.
CMepTHOCTb OT caMoyOuMIACTB MyX4KnH Poccum 6bina
B 6,4 pasa 6onbwe (p < 0,001). KOHrpyaHTHOCTb
KPUBBIX CMEPTHOCTU coTpyaHukoB MYC Poccuum
M MYyXCKOro HaceneHuss Poccum B Tpymocnoco6-
HOM BO3pacTe OT caMoyobunincTB — Hu3kas (r = 0,32;

KonwuecTtso, Ha 100 Tbic. COTPYAHUKOB

external causes (r = 0.31; p > 0.05) indicates
effects of different factors.

Polynomial trends of mortality from injures
and other external causes in employees of
SFS of Russia and working-age Russian male
population showed a decrease with determi-
nation coefficients of different significance
(R2=0.17and R2=0.85, respectively) (Fig. 10).

Suicide-related mortality in employees of
SFS of Russia in 1996-2015 (ICD-10 chap-
ter XX, block X60-X84) was (10.3 = 1.1)
deaths per 100 thousand employees per
year, in working-age Russian male popula-
tion — (66.0 = 4.1) deaths per 100 thousand
men per year. Suicide-related mortality rate in
Russian men was 6.4-fold higher (p < 0.001).
Suicide-related mortality curves in employ-
ees of EMERCOM of Russia and working-age
Russian male population had low congruence
(r = 0.32; p > 0.05), suggesting influence of
different factors.

Polynomial trend of suicide-related deaths
in employees of SFS of Russia with low deter-
mination coefficients (R? = 0.13) and highly
variable values had an inverted U-shape with
mild decrease in the last observation period
(Fig. 11, left panel). In working-age Russian
male population values clearly decreased with
very high determination coefficient (R2=0.95)
(see Fig. 11, right panel).

Occupational fatalities. Mortality in em-
ployees of SFS of Russia in 1996-2015 from
occupational injuries was (12.5 £ 1.1) deaths
per 100 thousand employees per year, in-
cluding operating staff — (14.9 = 1.4), Rus-
sian workers — (11.6 + 0.7) deaths per 100
thousand per year [3]. Significant difference
(p < 0.05) was revealed in occupational fa-
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Puc. 9. YpoBeHb cMepTHOCTU coTpyaHukoB 'TIC Poccuu (cneea) u My>KCKOro Hacenenuns Poccum
B TPyZOCNoco6HOM Bo3dpacTe (cnpasa) oT 6oneaHein Xl knacca no MKB-10.

Fig. 9. Mortality from ICD-10 chapter Xl diseases in employees of Russian SFS (left panel)
and working-age Russian men (right panel).
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Puc. 10. YpoBeHb cMepTHOCTU coTpyaHukos 'TIC Poccum (cneea) u My>Ckoro Hacenenus Poccum
B TPYAOCNOCOO6HOM BO3pacTe (cnpasa) oT BHelUHuX npuynH XIX knacca no MKB-10.

Fig. 10. Mortality from external causes (ICD-10 chapter XIX) in employees of Russian SFS
(left panel) and Russian working population (right panel).

p > 0,05), yTo ykasbiBano O BAMSAHUM pasHbix ¢pak- talities between operating staff and Rus-
TOPOB Ha Nokas3aTenn CMepTHOCTM OT caMoyOuMncTB.  Sian workers, with low congruence of curves
lMonnHOMUanbHbBIA TPEHA, CMEPTHOCTU OT camo- (r = 0.18; p > 0.05), thus indicating influence
youinctB cotpyaoHukoB [TIC Poccum npu Hmskom  of different occupational factors.
koappmumeHTax getepmuHaummn (R2 = 0,13) n Bbl- Polynomial trend of occupational fatali-
COKOM BapunaTMBHOCTM rMokasaTtenen HanomuHan ties in operating staff was of mildly sloping
VHBEPTMPOBaHHYIO U-KpumBYIKD C He3Ha4dmTesnbHbIM  U-shape with decrease in the last observa-
CHUXEHMEM [OaHHbIX B nocsiegHuin nepuop, Habmo- tion period with highly variable values and low
neHus (puc. 11, cnesa), Myxckoro HaceneHust Poc- determination coefficient (R2 = 0.13) (Fig. 12,
cuu B TPyA0CNocobHOM BO3pacTe — Npu oyeHb Bbl- left panel). In Russian workers, it was a de-
cokom koadppuumeHte getepmunHaumn (R2 = 0,95) crease with very high determination coeffi-
OEMOHCTPMpPOBan sIBHOE YyMeHblleHWe nokasaTe- cient (R2=0.97) (see Fig. 12, right panel).
nen (cm. puc. 11, cnpaea). Figure 13 shows rates and structure of oc-
MGenb Ha NpousBoacTBe. YpPoBEeHb CMepTHO- cupational fatalities in employees of SFS of
ctu cotpyaHukoB MC Poccum B 1996-2015 1. n3-3a  Russia by Federal districts in 1998-2015. In
TpaBM, MOJIYYEHHbIX MPWU UCMOAHEHUM npodeccu- the previous publication [3], the results were
OHaNbHbIX 0083aHHOCTEN MM NPOM3BOACTBEHHbIX presented per 1000 employees and here — per
TpaBm, 6bin (12,5 = 1,1) cmepTeir Ha 100 Thic. co- 100 thousand employees. Occupational fatal-
TPYOHVMKOB B rod, B TOM u4ucne onepaTtuBHOro ities were the highest in the North-Caucasus,
nepcoHana — (14,9 = 1,4), pabotHukoB Poccun — Northwest and South Federal districts — 18.5,
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Puc. 11. YpoBeHb cmepTHOCTU coTpyaHukos 'TIC Poccum (cneea) n My>KCkoro Hacenenus Poccum
B TPYAOCNOCOOHOM BO3pacTe (Crnpasa) OT CamMoyOuIACTB.

Fig. 11. Mortality rates due to suicide in employees of Russian SFS (left panel)
and working-age Russian men (right panel).
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(11,6 = 0,7) cmepTeint Ha 100 Teic. B rog, [3]. CtaTtu-
CTU4eCcku 3Ha4mmMble pasnunyus (p < 0,05) BeiABNEHbI
Nnpv CpaBHEHUW YPOBHSA TMOENN npu BbINOJHEHUN
npodeccroHasbHbIX 00593aHHOCTEN Y ONepaTMBHOO
nepcoHana NMc Poccuun n pabotHmkoB Poccumn. KoH-
rPY3HTHOCTb KPUBLIX rMOenu Ha NpoM3BOACTBE orne-
paTtuBHOro nepcoHana MYC Poccun 1 paboTHMKOB
Poccumn Huskada (r = 0,18; p > 0,05), yTto ykasbiBano
O BAUSAHUW pa3HbIX NMPOdEeCCUOHaNbHbIX (PaKTOPOB.

MonvHoMManbHbIM TPeHA rMbenu onepaTMBHOro
nepcoHana npu UCMOHEHUN NPOPECCUOHANBbHbIX
00s3aHHOCTE NPV BbICOKOW BapnabenbHOCTU Noka-
3arenen N HU3KOM KO3dPULMEHTe AeTepMmHaLmn
(R% = 0,13) npeMoHcTpuUpoOBas MoJIoryld NHBEPTUPO-
BaHHyl0 U-KPUBYIO C yMEHbLUEHVMEM nokalaTenen
B NnocnefHuin nepuof HabnoaeHus (puc. 12, cnesa),
y paboTHMKOB Poccuu npu o4YeHb BbICOKOM KO3(D-
duumeHte getepmunHaumm (R? = 0,97) nokasbiBan
YMEHbLLUEHVE AaHHbIX (CM. puc. 12, cnpasa).

Ha puc. 13 n3obpaxeHbl YpOBEHb U CTPYKTYpa
rnéenu cotpynHukos MC Poccum Npu BeINOSIHEHUN
npodeccuroHanbHbix 00s3aHHOCTelr no Menepanb
HbiM okpyram B 1998-2015 rr. Ecnu B npeapbiayLien
nyonukaumn [3] peaynbtatel 6biM NpeacTasne
Hbl Ha 1000 coTpyaoHMKOB, B OAHHOW CTaTbe — Ha
100 Teic. coTpyaHMKoB. Camble BbICOKME YPOBHU
rméenn noxapHbIX OT MPOW3BOACTBEHHLIX TPaBM
Habmopannck B CeBepo-KaBkadckom, CeBepo-3a-
nagHom 1 KOxHom PepepanbHbix okpyrax — 18,5,
15,1 n 14,1 cmepTtenr Ha 100 TbIC. COTPYAHMKOB
B rog (cm. puc. 13, cneea). Hambonbliaa nons no-
rmoéwux 6bina B LleHTpansHom (21,7 %), MpuBonx-
ckoM (19,7 %) n Cnbupckom (16 %) depepanbHbix
okpyrax (cm. puc. 13, cnpasa).

CTpykTypa cmMepTHOCTU. Bepnywimm npuym-
HaMmn cmepTHOCTM B 1996-2015 rr. COTpPyaHMKOB
MC Poccun 6binn HoBooGpasosaHus (Il knacc no

KonunuecTso, Ha 100 Tbic. COTPYAHWKOB
Quantity, per 100,000 employees
30

15.1 and 14.1 deaths, respectively, per 100
thousand employees per year (see Fig. 13,
left panel). The highest number of deaths was
in the Central (21.7 %), Privolzhsky (19.7 %)
and Siberian (16 %) Federal districts (see Fig.
13, right panel).

Cause-of-death structure. Among lead-
ing causes-of-death in 1996-2015 in employ-
ees of SFS of Russia there were neoplasms
(ICD-10 chapter II), diseases of the circulato-
ry system (IX), diseases of the respiratory sys-
tem (X), diseases of the digestive system (XI)
and external causes (XIX). Diseases from the
above chapters accounted for 97 % of caus-
es-of-death in firefighters (Fig. 14).

Of note, 45.8% of deaths in employees
of SFS of Russia were related to diseases,
54.2% - to external causes (ICD-10 chapter
XIX), including occupational fatalities 11.7 %,
home injuries 25.3, suicide 8.8%. In work-
ing-age Russian men, 65.3 % of deaths were
related to diseases and 34.7 % - to external
causes.

In addition to the abovementioned, cer-
tain infectious and parasitic diseases (ICD-10
chapter |) were an important cause of death
in working-age Russian men. The leading
categories of causes-of-death in 1996-2015
in working-age Russian men accounted for
92.3% (see Fig. 15).

In cause-of-death structure in firefighters
compared to working-age Russian men, there
were 1.6-fold as many injures and other effects
of external causes (chapter XIX), fewer certain
infectious and parasitic diseases (chapter ) and
neoplasms (Il) (3.0- and 1.8-fold, respectively)
(see Fig. 2, 14). Of note, suicide as a cause of
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—0—uBenk Ha nponseoacTee patoTHUKoE Poccun
Occupational fatalities in Russian working population
= — MonuHoMmuanbHLIA TpeHa Polynomial trend

Puc. 12. YpoBeHb rubenv npu McnosHeHum npodeccrnoHasbHbix 0093aHHOCTEN
onepaTtuBHoro nepcoxana 'MC Poccun (cnesa) n paboTHMKOB Poccuu (cnpasa).

Fig. 12. Occupational fatalities in operating personnel of Russian SFS (left panel)
and Russian working population (right panel).
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Puc. 13. YpoBeHb rmbenu (cnesa) n cTpykTypa (cnpasa) rubenv npu NcnosiHeHn npodeccnoHanbHbix 0693aHHOCTEN
coTtpyaHukos I'MC Poccun (1998-2015 rr) [3].

Fig. 13. Occupational fatalities in operating personnel of Russian SFS: rates (left panel)
and structures (right panel) (1998-2015) [3].

MKB-10), ©GonesHn cucTeMbl KpoBOOOpaLLEHMS
(IX knacc), 6one3Hn opraHoB AOpixaHus (X knacc),
©onesHn opraHoB nuieapeHus (XI knacc) 1 Tpae-
Mbl, OTPaABNEHUS U OpYyrMe NOCNeACTBUS BHELUHUX
npuynH (XIX knacc) lNMokasateny nNo yka3aHHbIM
Kfaccam COCTaBUAM y NoxapHbIX 97 % OT CTPyKTy-
pbl BCe CMepTHOCTU (puc. 14).

YMecTHO ykasatb, 4To B 45,8% CMEpPTHOCTb
cotpyaHukoB [TIC Poccuu onpegensnn 0onesHu,
B 54,2 % — TpaBMbl 1 Opyrve NocnencTBUS BHELLHMX
npuyvH (XIX knacc), B TOM Yncne Ha rmbess oT Npon3s-
BOACTBEHHbIX TpaBM npuxoaunock 11,7 %, oT ObITO-
BbIX TPaBM — 25,3, 0T caMoybuiicTs — 8,8 %. Y My>4uH
Poccun B TpyaocnocobHOM BO3pacTe CMEPTHOCTb
B 65,3 % 3aBucena ot 6onesHelt, a B 34,7 % — OT BO3-
0EeNCTBUIN BHELUHUX MPUYKH (CM. puc. 14).

K 3Ha4YMMbIM NpPUYMHAM CMEPTHOCTU MYXCKOro
HaceneHus Poccun B TPyAOCNocoOHOM BO3pacTe,
nepeyvncneHHbiM paHee, 006aBUIMCbL HEKOTOpPbIE
MHPEKLMOHHbIE 1 Napa3nTapHble 6ones3xu (I knacc
no MKB-10). Beagywime knaccbl NPUYMH CMEPTHO-
ctn B 1996-2015 rr. my>ckoro HaceneHus Poccum
B TpyaocrnocobHom Bo3pacTte coctaBunm 92,3%
(cMm. puc. 2, 14).

B CTpykType npuvyMH CMEPTHOCTU MOXAaPHbIX
B CpPaBHEHUN CO CTPYKTYPON CMEPTHOCTU MYyX-
ynmH Poccun B TpymocrnocobHOM Bo3pacte Obino
B 1,6 pasa 6onblue TpaBM 1 APYrux NocneacTBUi
BHELHUX npuymnH (XIX knacc), MeHblle HEeKOTO-
pbIX MHOEKUMOHHBLIX M MapasunTtapHbix 605e3Hein
(I knacc) u HoBooGpazosaHuin (Il knacc) — B 3,0
n 1,8 pa3a coOTBETCTBEHHO (CM. puc. 2, 14). YmecT-
HO yKa3aTb, YTO MpUYMHA CMEPTHOCTU OT CaMmo-
ybuiicte coTtpyaHukos MIC Poccun B CTpykType
BCEN CMepPTHOCTU Obina Gonbwe B 1,4 pasa, 4em
My>4mH Poccum B TpygocnocobHom Bo3pacTe — 8,8
1 6,2 % COOTBETCTBEHHO.

death in employees of SFS of Russia was 1.4-
fold more prevalent in the overall cause-of-
death structure compared to working-age Rus-
sian men — 8.8 and 6.2 %, respectively.

Structures of leading causes-of-death
(diseases and injuries) over time are shown
in Fig. 15. In cause-of-death structure in em-
ployees of SFS of Russia (see Fig. 15, left
panel) percentage of diseases from ICD-10
chapters Il and XIX increases, percentage of
diseases from ICD-10 chapters I, IX decreas-
es; meanwhile, percentage of diseases from
ICD-10 chapter X increases in the middle of
observation period with subsequent decrease.

Cause-of-death structure in working-age
Russian men over time (see Fig. 15, right
panel) shows increased percentages related
to diseases from ICD-10 chapters I, IX and XI,
decreased percentages related to external
causes (chapter XIX) and stable percentages
for diseases from chapters Il and X.

1(1.55)
Mpouwe (1.51) Il (6.04)
Other U

y

XIX X (27.91)

(54.16)

\. X (4.29)

Xl (4.54)

Puc. 14. CtpykTypa CMEPTHOCTHU
cotpynHukoB MC Poccun B 1996-2015 T

Fig. 14. Cause-of-death structure in employees
of Russian SFS in 1996-2015.
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Knacc no MKB-10
|ICD-10 chapter
nposMl
Other

Knace no MKB-10
ICD-10 chapter

XIX

SR EERER R R

Working-age Russian men

e

Employees of Russian SFS

Puc. 15. JuHamuka CTpyKTypbl CMePTHOCTU coTpyaHukoB 'MC Poccun (cnesa)
1 MYXXCKOro HaceneHus Poccum B Tpy[ocnocobHOM Bo3pacTe (crnpasa).

Fig. 15. Cause-of-death structures in employees of Russian SFS and working-age Russian men over time.

JuvHamunka CTPyKTypbl MO BeAyLMM Kjlaccam
OonesHeln 1 TpaBM, CTaBLUNX NPUYNHON CMEPTH,
n3obpaxeHa Ha puc. 15. B gMHamMuke CTpyKTy-
pbl cMepTHOCTM coTpyaHukos 'TIC Poccum (cm.
puc. 15, cnesa) oTMevaeTcs yBennyeHue 0onuv
MPUYMH, CBA3aHHbIX ¢ 6oneaHamu |l n XIX knac-
coB no MKB-10, ymeHblUeHne — ¢ 60ne3HaMuU
I, IX knaccos, yBennyeHne gonm B cepegviHe ne-
puoaa HabnoaeHus 1 nocnenylolee ee yMeHb-
LLIEHVE B KOHLLE Nepuroaa — ¢ 6onesHamMm X knacca.

B onHamumke CTPyKTYypbl CMEPTHOCTU MYXCKO-
ro HaceneHus Poccun B TpyAOCNOCOOHOM BO3-
pacTte (CM. puc. 15, crnpasa) BbISIBNIEHO yBeNnye-
HVEe O0NV NPUYNH, CBA3aHHbIX C 6onesHamm |, IX
n Xl knaccoB no MKB-10, ymeHbLUEHVE — C BHELL-
HUMK NpudmHamm XIX knacca u cTabunbHOCTb —
¢ 6one3Hsamu Il n X knaccos.

CmepTHOCTL No peruoHam. Ha puc. 16
n306pakeHbl YPOBEHb U CTPYKTYpa CMEPTHOCTU
coTtpyoHukoB ITIC Poccun no depepasbHbiM
okpyram 3a 1998-2015 rr. Ctatuctnyeckn 3Ha-

Ha 100 Thic. COTPYAHUKOB
Quantity, per 100,000 employees
1404

123.4 129,9 128,8

120+
100+

1294
108,2 108,2

ar7

Mortality by districts. Figure 16 shows mor-
tality rates and structures in employees of SFS of
Russia by Federal districts in 1998-2015. There
were no statistically significant high or low mor-
tality rates (M * &) in Federal districts. The high-
est rates were in employees of SFS of Russia in
the Central, Siberian and Ural Federal districts —
129.9, 129.4 n 128.8 deaths per 100 thousand
employees per year, respectively (see Fig. 16,
left panel).

Most deaths in employees of SFS of Russia
occurred in the Central (24.1%), Privolzhsky
(20.4%) and Ural (15.4%) Federal districts. A
total of deceased employees of SFS of Russia
in these districts was 56.8 % of a total number of
deaths (see Fig. 16, right panel).

Mortality mean and standard deviation in
employees of SFS of Russia in 1999-2015 were
(117.9 = 25.6) deaths per 100 thousand people
per year. Mortality rates in firefighters by regions
in 1999-2015 are shown in Fig. 19. Regions with

[anbHeBOCTOUHLINA i "
Far-Eastern Ceaﬁﬂa:\zg:tnmu

Cunbupcekunin
Siberiar

Cesepo-Kaskasckmit
North Caucasus 24.05 ue%Tgna;:ruﬁ
HOeHBIA
South

Ypanbckuin m

Ural
re MpuBomKcKMiA

Privolzhsky

Puc. 16. YpoBeHb (cneea) 1 CTpykTypa (cnpaea) cmepTHOCcTU no DenepanbHbiM okpyram Poccun B 1998-2015

Fig. 16. Mortality rates (left panel) and cause-of-death structures (right panel) by Federal districts of Russia in 1998-2015.
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YMMbIX BbICOKUX U HU3KUX OAHHBbIX CMEPTHOCTU
(M = ) no PenepanbHbIM OKPYram He BbISIBJIEHO.
Hanbonee BbIpaXeHHbIE YPOBHU CMEPTHOCTU
Obinn y coTpyaHukoB MC Poccun B LleHTpanb-
HoM, Cunbupckom u Ypanbckom PepepasbHbix
okpyrax — 129,9, 129,4 n 128,8 cmepTten Ha
100 TbIC. COTPYOHMKOB B o, COOTBETCTBEHHO
(cm. puc. 16, cnesa).

Havbonblwaa [ons ymeplmx COTPYOHUKOB
MC Poccun Habnmopanack B LleHTpanbHOM
(24,1%), Npueomxckom (20,4%) n YpanbCckom
(15,4 %) depepanbHbIx okpyrax. B cymme ymep-
wwue cotpygHukn ITIC Poccun B aTmx okpyrax
coctaBunn 59,8 % o1 0obLiero yncna ymepLumx
(cm. puc. 16, cnpasa).

CpenHuii ypoBeHb U CpefHee KBagpaTtuye-
CKO€ OTKJIOHEHME CMEPTHOCTU COTPYOHUKOB
MC MYC Poccun B 1999-2015 rr. coctasunu
(117,9 £ 25,6) cmeptent Ha 100 Tbic. Yenosek
B rof. YPOBEHb CMEPTHOCTM NOXAPHbIX N0 peruv-
oHam B 1999-2015 rr. npeacTtasneH Ha puc. 17.
PernoHbl C yCnoBHO NpueMeMbIM (CPeaoHUM)
YPOBHEM CMEPTHOCTU BblAENIEHBI CUHUM LIBETOM,
c npuemMnemMsiM (M — o) — 3eneHbIM, C BbICOKUM
(M + o) — po3oBbiM. C npyemMnemMblM yPOBHEM
cMepTHOCTM Obino 30 pernoHos Poccun, B TOM
yncne B 4 cyObekTax yMepLUMX MOXapHbIX He
Obl10 BOBCE, C YCIOBHO NPUEMJIEMbIM YPOBHEM —
36, ¢ BoicokuM — 20 (cMm. puc. 17).

3aknioueHue

lMpoBeneHHbIE NCCneaoBaHNs nokasanu, 4To
YPOBEHb CMepTHOCTU coTpynHukos [TIC Poc-
cum B 1996-2015 rr. 66111 (116,9 = 5,7) cmepTeii
Ha 100 TbIC. COTPYOHMKOB B rof, 4TO OKa3asoChb
B 11 pa3 MeHbLLE YPOBHSA CMEPTHOCTU MY>KCKOIO
HaceneHus Poccun B TPyAOCNOCOOHOM BO3pac-
Te — (1063,9 + 33,7) cmepTeri Ha 100 TbiC. MyX-
4ynH (p < 0,001). BO3MOXHO, Takxe 3TO CBS3aHO
CO CPOKOM Cnyx0bl coTpyaHukoB IMC (oo 45-
50 neT) 1 60nee NO34HNM BO3PaCTOM BbIX04a Ha
neHcuo TpyaocnocobHoro Hacenexus. Cpep-
HUI BO3pacT ymeplumx cotpyaHukos MIC Poc-
cumn coctaeun (44,5 = 0,3) roga, npyn cpegHeM
BO3pacTe BCex CoTpyaHnkoB — (36,9 = 1,6) roga
(p <0,001).

Benywimu npuymHaMmm CMEPTHOCTU COTPYA-
HukoB [TIC Poccum (pacnosoxeHbl MO 3HA4u-
MOCTHK) OblN TpaBMbl, OTPaBNEHUS U Apyrue
BO34elCcTBUSA BHeLWHUX npuynH (XIX knacc), 60-
ne3Hn cucTtembl kpoBoobOpalleHus (IX knacc)
1 HoBooOpaszoBaHusa (Il knacc), 6onesHn opra-
HoB nuweBapeHuns (Xl knacc) n 6one3Hn opra-
HOB ApbixaHug (X knacc). YpoBeHb CMEePTHOCTU
OT ykasaHHbix npuymH Ha 100 Teic. cOTpyaHU-
KOB B rog, coctaeun (63,3 = 33,7), (32,6 = 2,7),

conditionally acceptable (moderate) mortality
are marked in blue, with acceptable (M - ) — in
green, with high (M + ¢) — in magenta. Thirty re-
gions of Russia had acceptable mortality rates, in
4 of them no deaths were reported, 36 regions
had conditionally acceptable mortality rates and
20 - high mortality rates (see Fig. 17).

Conclusion

According to the study results, mortality
among employees of SFS of the EMERCOM of
Russia in 1996-2015 was (116.9 £ 5.7) deaths
per 100 thousand employees per yearvs 11 times
as high mortality among the working-age male
population of Russia: (1063.9 + 33.7) deaths
per 100 thousand men (p < 0.001). This may be
also related to the service life of SFS employees
(up to 45-50 years old) and the later retirement
of the working-age population. The mean age
of the deceased employees of the SFS of Rus-
sia was (44.5 = 0.3) years, with overall mean age
(36.9 +1.6) years (p < 0.001).

The leading causes of death among employ-
ees of SFS of Russia (from more to less signifi-
cant) were injuries and other effects of external
causes (chapter XIX), diseases of the circulatory
system (chapter IX) and neoplasms (ll), diseas-
es of the digestive system (XI) and diseases of
the respiratory system (X). Mortality rates from
these causes per 100 thousand employees per
year amounted to (63.3 £ 33.7), (32.6 = 2.7),
(7.1 +£0.6), (5.3 % 1.0) and (5.0 £ 0.9) deaths; in
cause-of-death structure — 54.2, 27.9, 6.0, 4.5
and 4.3 %, respectively.

Suicide-related deaths were 6.4-fold higher
in working-age Russian men than in firefight-
ers — (66.0 £ 4.1) and (10.3 = 1.1) deaths per
100 thousand men, respectively. However, in the
overall cause-of-death structure, the share of
this cause-of-death in firefighters was higher —
6.2 vs 8.8 %.

When comparing occupational fatalities in
operating staff of SFS of Russia — (14.9 = 1.4)
deaths per 100 thousand employees per year —
vs workers in Russia — (11.6 = 0.7) deaths per
100 thousand workers per year — the difference
is statistically significant (p < 0.05). For certain
causes of death in firefighters, there is a signifi-
cant contribution of occupational factors, which
require further research.

There is a low alertness for identifying neo-
plasms and crisis conditions. Focusing on lead-
ing diseases, behavioral disorders, prevention of
injuries, poisoning and other consequences of
external causes will improve health and reduce
mortality of firefighters.
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Fig. 17. Mortality rates in employees of Russian SFS by regions of Russia (1999-2015).
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(7,1 £0,6), (53 £1,0) n (5,0 £0,9) cmepTen,
B CTPYKType cmepTHocTn — 54,2, 27,9, 6,0, 4,5
1 4,3 % COOTBETCTBEHHO.

YpoBeHb CMEPTHOCTM OT CamMoybUINCTB MyX-
4ynH Poccum B TpyaoocrnocobHOM Bo3pacTe Obis
B 6,4 pasa 6onblLue, 4eM rnoxapHbix — (66,0 +4,1)
n (10,3 = 1,1) cmepTteinn Ha 100 TbIC. MY>X4MH CO-
OTBETCTBEHHO, OAHAKO B CTPYKTYpE BCEN CMEepPT-
HOCTW 3Ta NPUYMHA cocTarnsana 6ONbLUYIO A0SO
y noxapHsbix — 6,2 n 8,8 %.

Mpw cpaBHEHUU YPOBHS rMbenu npu BbINos-
HeHUW npodeccmoHanbHbiX 0653aHHOCTEN one-
patneHoro nepcoHanal TIC Poccun—(14,9+1,4)
cmepTter Ha 100 TbiC. COTPYAHMKOB B roA, 1 pa-
60oTHMKoB Poccum — (11,6 £ 0,7) cmepTeii Ha 100
ThiC. paBOTHUKOB B roj, pasinins CTaTMcTUYecKn
3Hauyumble (p < 0,05). Mo psay NpMyYrH CMEPTHO-
CTU NOXaPHbIX NPOCNEXNBAETCHA 3HAYNTENbHbIN
BkNag npodeccnoHanbHo 00YCNOBNEHHbIX dak-
TOPOB, aHaNM3 KOTOPbIX TPebyeT AasibHENLINX
nccnenoBaHun.

OTmevaeTcs HM3Kas HACTOPOXEHHOCTb Ha
BbISIB/IEHME HOBOOOpa30BaHWn 1 ornpeaeneHne
KPU3NCHBbIX COCTOSAHUN. AKLLEHTUPOBaHME BHUMA-
HUS Ha BedyLmx 3aboneBaHusX, PacCTPONCTBAaXx
noBefeHus N NPpouIakTMke Tpasm, OTPABIEHNN
W OpYyrux nocnencTtBUiA BHELWHUX NPUYMH OyneT
CnocobCTBOBATbL MOBLILLEHWIO COCTOSIHUS 340P0-
BbSl U CH/DKEHUIO CMEPTHOCTU NOXAPHbIX.
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