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NOKASATEJIU NPOGECCUOHAJIbHOIO TPABMATU3MA U CMEPTHOCTHU Y COTPYAHUKOB
FOCYAAPCTBEHHOW NPOTUBOMOXAPHOM CNY)XBbl POCCUM (1996—2015 rr.)

"BcepoCCuiickunii LeHTP 3KCTPEHHOM 1 paguaLMoHHON MeanuyHbl M. A.M. Hukndoposa MHYC Poccumn
(Poccus, CankT-MNeTepbypr, yn. Akaa. Jlebenesa, a.4/2);
2Bcepoccuiicknin opaeHa «3Hak MNoyeTa» Hay4HO-UCCeA0BaTENbCKUA MHCTUTYT
npoTmBonoxapHoi o6opoHbl MHC Poccun (Poccusi, MockoBckast 06:., . Banawwnxa, mkp. BHUAMO, a.12)

AkTyasnbHOCTb. CuMTaeTCs, 4To NpodeCCUs NOXaPHbIX OTHOCUTCS K 9KCTPEMAalbHOM, B KOTOPOW OTMEYaloT-
CS1 BbICOKME PUCKM PACCTPONCTB 340PO0BbSA, TPABMaTM3Ma 1 AaXe CMeEPTU.

Llesnb — NpoBeCTU aHann3 nNpodecCrMoHanbLHOro TpaBMaTuamMa 1 rmbenn oT TpaBM COTPyAHUKOB focynap-
CTBEHHOW npoTuBonoxapHoi cnyxObl (IMC) Poccun (1996-2004 rr.) n denepanbHO NPOTUBOMOXAPHOWN
cnyx6bl MHC Poccum (2005-2015 rr.) 3a 20 neT 1 cpaBHUTb 3TU AaHHbIE C Noka3aTensammn y paboTHUKOB Poccuu.

Mertoauvka. Cobpanu ceegeHust 0 NpodeCcCcroHasbHbIX TPaBMax M CMEPTHOCTU COTPYAHMKOB 1 ONepPaTUBHOIO
nepcoxana MC Poccuu. ExxerofHoe KonnmyecTBo 06Cnea0BaHHbIX MOXaPHBIX, UMEIOLLMX CrieumanbHble BOUHCKNE
3BaHUA (oduLLEP, MPAMNOPLLMK, CEPXXAHT, paaoBoi), Obi1o (108,8 + 6,2) ThIC. YeNOBEK, YTO COCTABNAANO HE MEHEE
80% ot uncna nnyHoro coctasa MC Poccun. YpoBHM NPOM3BOACTBEHHOIO TpaBmMaTnama, ruéenm oT Npor3Bos-
CTBEHHbIX TPaBM paboTHMKOB Poccum, obLein cMepTHOCTU 1 cMepTHOCTM no XIX knaccy MexxayHapoaoHol ctaTun-
CcTUyeckom knaccudukaumm 6onesHer n npobnem, CBA3aHHbIX CO 340poBbeM, 10-ro nepecmoTtpa (MKB-10) — Myx-
YMH TPyAOCNOCOOHOro Bo3pacTta Poccum nonyumnm ns oduumansHoro canta denepanbHoit CnyxObl Mo CTaTUCTUKE.
[ns pacnpenenenns noxapos B Poccuy No BpeMeHHbIM neproaam ncnonb3osany 6a3y aaHHbix «PB/, “Toxa-
pbl’’». JHaMukKy nokasaTenen HapyLLeHn 340P0BbSA NOXaAPHbIX U pacnpeneneHns NoXxapos OLEHNBAsIM N0 METO-
Ay aHann3a aMHaMmnyeckux psaaoBs, Ans Yero MCNob30Banv NOSIMHOMUASbHBIN TPEHA, 2-r0 NOPSAKa.

Pesynbratsl n nx aHaam3. CpeoHerogoBon YpoBeHb NMpodeccroHanbHoro Tpaematmama 3a 20 net (1996—
2015 rr.) y cotpyaHukos 'MC Poccum coctasmn (3,840 = 0,406) %o, y onepatmBHoro coctasa 3a 1999-2015 rr. —
(5,295 % 0,644) %o. Y paboTHMKOB Poccum ypoBeHb NPOM3BOACTBEHHOIO TPABMAaTN3Ma B yKa3aHHble NePUOLbI
6bin (3,410 + 0,351) 1 (3,000 + 0,318) %o COOTBETCTBEHHO. [10 CpaBHEHMIO C YPOBHEM TpaBMaTM3ama y onepa-
TMBHOIO COCTaBa pasnnyms crtaTtmctmieckm goctoBepHsble (p < 0,05). YcTaHoBREHa NONOXUTENbHAA CTaTUCTUYE-
CKM 3Ha4YMMas B3aMMOCBA3b KOJIMYECTBa TPaBM U Bble3aoB ¢ 6oesoii padotoii (r = 0,51; p < 0,05), konnyecTsa
TPaBM 1 YPOBHS TpaBMaTu3ma y CoTpyaHMKoB TIC Poccum o CNoXHOCTBIO BbINMOSIHEHNS 3a4a4 NOXaPOTYLLEeHNS
Nno KONNYECTBY NPUMEHEHNSA CPEACTB MHAMBMAOYANbHON 3almTbl OpraHoB ApixaHus (r = 0,53 nr = 0,46 cooTBeT-
cTBEHHO npu p < 0,05). BeiiBNeHa LMKIIMYHOCTb PUCKOB BOSHUKHOBEHUS TPABMAaTM3Ma Y ONnepaTnuBHOro nepco-
Hana MC Poccun B 3aBUCMMOCTU OT HaCOB CYTOK, AHEN HEAENN 1 MEeCSILLIEB roa, 0OYCNOBIEHHAA XapakTepoM
60eBoi paboTbl 1 ApyruMu NpodeccroHanbHbiMU dhakTopamn. [aHHblii deHOMeH TpebyeT AONONHUTENBHOIO
ncecnenoBaHus. YpoBeHb cMepTHOCTM coTpyaHuKoB IMMC Poccunmr B 1996-2015 rr. 6bin (1,170 £ 0,055) %o, B TOM
yncne no npuynHe Tpaem XIX knacca no MKB-10 - (0,531 + 0,031) %o 1 rubenu ot npodeccroHanbHbIX TPaBM —
(0,128 £ 0,011) %o. YpoBeHb rmbenn oT NPOM3BOACTBEHHbLIX TPaBM Yy paboTHUKOB Poccun okasancs MeHbLue,
4eM Yy NoxapHbIx Ha ypoBHe TeHaeHumin — (0,116 = 0,007) %o. OTMEeYalnTCsa CHUXEHUs NPodecCuoHanbHOro
TpaBmartuama n rubenu ot npodeccuroHanbHbIxX Tpaem B [TIC Poccun 1 paboTHukoB Poccuu.

3aknoyeHve. B uenom y coTpyoHMKOB M onepaTuBHOro nepcoHana MC Poccuu BbiIBNEH ypOBEHb Mpo-
deccroHanbLHOoro TpaBMaTn3ma 1 CMEPTHOCTU OT NPOPECCNOHANIbHBIX TPaBM, CONMOCTaBMMbIN C YPOBHEM Y pa-
60THMKOB Poccum, 4To, C OHO CTOPOHbI, YKa3biBAET HA AENCTBEHHbIE OPraHN3aLMOHHBbIE U TEXHOIOMMYECKNE
MeponpuaTUsa no npodunakTmke NPodeccnoHasnbHbIX TPABM U MMOENN NoXapHbIX, a C APYro — Ha BbICOKMIA
NPOW3BOACTBEHHbIN TPAaBMaTU3M y paboTHUKOB Poccuu.

KnioueBble cnoBa: noxap, 4ypesBblyaliHaa cuTyauusi, rnoXxapHblii, 340p0Bbe, 3a00/1eBAEMOCTb, CMEpPT-
HOCTb, TpaBma, paboTHuku Poccuu, focyaapcTBeHHas NpoTuBonoXapHas cnyxb6a Poccun.
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INDICATORS OF OCCUPATIONAL TRAUMATISM AND MORTALITY IN EMPLOYEES
OF RUSSIAN STATE FIRE SERVICE (1996—2015)

"Nikiforov Russian Center of Emergency and Radiation Medicine of EMERCOM of Russia
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2All-Russian Research Institute for Fire Protection, EMERCOM of Russia
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Relevance. Profession of firefighters is considered to refer to extreme activities, which have high risks of
health disorders, injuries and even death.

Intention — to analyze occupational traumatism and deaths from injuries in Russian State Fire Service (SFS)
(1996-2004) and the Federal Fire Service of EMERCOM of Russia (2005-2015) employees for 20 years and to
compare these data with the indicators of Russian workers.

Methods. Information on occupational traumas and deaths of employees and response personnel of Russian
SFS was gathered. The annual number of examined firefighters of special military ranks (officer, warrant officer,
sergeant, common soldier) was (108.8 + 6.2) thousand people, which was not less than 80 % of personnel of
Russian SFS. The levels of occupational injuries, deaths from occupational injuries of Russian workers, mortality
in the XIX Chapter of the International Statistical Classification of Diseases and Health Problems, 10" edition
(ICD-10) of men of working age in Russia were received from the official website of the Federal Agency for
Statistics. Database «FDB «Fires» was used for the distribution of fires in Russia over time periods. The dynamics
of indicators of health disorders of firefighters and of fire distribution was evaluated by the method of time series
analysis, which used a polynomial trend of the 2™ order.

Results and Discussion. The average annual level of occupational traumatism in 20 years (1996-2015)
in Russian SFS staff amounted to (3.795 + 0.390)%o, in response staff for 1999-2015 - (5.295 + 0.644)%eo.
The level of occupational traumatism among Russian workers during these periods was (3.410 = 0.351) and
(3.000 + 0.318)%o respectively, which is significantly less than that of the response personnel (p < 0.05).
A positive statistically significant relationship between the number of injuries and combat performances (r=0.51;
p < 0.05), the number of injuries and accident rate in the staff of Russian SFS with the complexity of fire-fighting
tasks and number of use of personal respiratory protection (r = 0.53 and r = 0.46, respectively, p < 0.05). The
cyclical nature of risks of traumatism in response staff of Russian SFS, depending on hours of the day, days of
the week and months of the year, due to the nature of combat performance and other professional factors was
found. This phenomenon requires additional research. The mortality rate of SFS staff from occupational injuries
in 1996-2015 was (0.125 + 0.011)%o, response personnel — (0.149 + 0.014)%o0. The mortality rate of Russian
workers was statistically significantly less (0.116 = 0.007)%o0 compared to the response personnel (p < 0.05).
There are decreases in occupational traumatism and deaths from occupational injuries in SFS staff and Russian
workers.

Conclusion. In general, level of occupational traumatism and mortality from occupational injuries in employees
and response personnel of the Russian SFS can be comparable with level revealed among the Russian workers.
It indicates, on the one hand, the effective organizational and technological measures for the prevention of
occupational injuries and the death of firefighters, and, on the other hand, high level of occupational traumatism
of the Russian workers.

Keywords: fire, emergency situation, firefighter, health, incidence, morbidity, Russian workers, Russian
State Fire Service.
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BeeneHue

Puck HapylieHns 300pOBbsS — BEPOSITHOCTb
BO3HMKHOBEHUS KaKUX-NMOO HEraTuBHbIX SBIEHU,
NPUCYTCTBYET B /1000 feATeNnbLHOCTM YenoBeka. No
9KCMNEePTHbLIM OLLEHKaM, BEIMYMHA NOTEPb paboyero
BPEMEHU N3-32 NPOM3BOLACTBEHHOIO TPaBMaTn3mMa
U NpenocTaBfisieMblx pPaboTHMKAM KOMMEeHcaunii
Tonbko B 2014 . B Poccum coctaBuna 107,9 MnH ve-
JNI0BeK/OHeN, a 9KOHOMUYeCcKne NoTepu, CBA3aHHbIE
C COCTOSIHMEM HebNaronpuSaTHbLIX YCNOBUIA TpyAa, —
okosno 1,29 TpnH py6. nnn 1,8 % BanoBoro BHyTpPEH-
Hero goxoga (BBI1) [9]. MNo cpaBHeHuto ¢ 28 cTpa-
Hamu EBpocotsa (EC-28) B Poccun oTmedaeTcs
BbICOKUIM YPOBEHb CMEPTHOCTU MYXYUH B TPyOO-
cnocobHoM Bo3pacTe. noxue ycrnoeus Tpyna siB-
NAI0TCS OOHUM M3 Beaywmx GakTopOB MPOU3BOL4-
CTBEHHOro TpaBmaTtuama [3].

K mocTpagaBLUMM Npy HECYACTHbIX Cry4asax Ha
NpPOM3BOACTBE C YTpaToi TPyOOCNOCOOHOCTM Ha
1 paboumnin oeHb 1 6onee U Co CMepPTESbHbIM UCXO0-
[0oM B Poccuu OTHOCMANCh Nnua, nogaexaiime yye-
Ty Ha OCHOBaHUK akta no ¢gopme H-1. Mo gaHHbIM
PocTpyna, COKpbITe CBEAEHUI O HECHACTHbIX Chy-
yaax Ha npoussoacTee B 2005-2015 rr. cocTtaBnano
o1 9 0o 30% [4].

Cratuctnyeckoe HabnogeHne 3a TpaBmaTm3-
MOM Ha NPOU3BOACTBE, B LIeNoM, No Poccum Benochb
Cc 2004 r. N0 BUAAM 3KOHOMUWYECKON OEATENbHOCTU
MO KPYMHbIM U CPEOHVIM OPraHU3aumMsaM CIOLLHbIM
METOLOM, a No cybbekTam Masioro npegnpuHuMa-
TenbCTBa — BbIOOPOYHLIM MeToaoMm [http://www.gks.
ru/]. Mo abcontoTHbIM Nokazatensm 3a 13 net (2004—
2016 rr.) B Poccum Ha npou3BOACTBE MOCTpaganu
468 TbIC. YenoBeK, B TOM 4ucne nornbnu 27 TbiC.,
B cpegHem exerogHo — (50,8 = 5,5) Twic. 1 (2180 =
200) uyenoBek COOTBETCTBEHHO. Kaxpas necaras
TpaBma y B3pPOC/Oro HaceneHus Poccum Gbina cBs-
3aHa C Npon3BOACTBOM, B TOM yncne B 5% mx ncrou-
HUKOM $BASIIOCH MPOMBILLUIEHHOE MPOU3BOACTBO,
B 1% — cenbckoe x039ncTBo, B 1% — tpaHcrnopt [11].

OTmeyalnTcs TEHOEHUMUN YMEHbLUEHUSA OAHHbIX
O MoCTpajaBLUMX M MOrmblinx Ha NPON3BOACTBE
B Poccun. o Buoam 3KOHOMMYECKOW OeATesNbHO-
CTV BeAyLIME MECTa MO HEraTUBHbLIM NOCNEACTBUSM
D151 30,0POBbS U XN3HU Y pabOTHUKOB Poccum 3aHK-
MaloT obpabaTbiBatoLLMe NPOM3BOACTBA, CeNbCkoe
XO35MCTBO, OXOTa U IECHOE XO39NCTBO, CTPOUTENb-
CTBO, TPAHCMOPT 1 CBA3b (puc. 1).

B T1abn. 1 npepncraBneHbl OTHOCUTESIbHbIE MO-
Kasarenm HEeraTtMBHOIO BAUSIHUS BUOOB 3KOHOMMU-
4yeckol [esATeNbHOCTM Ha 340pOoBbe PabOTHMKOB
Poccuun. Hambonbline pucky nony4mtb Npou3Boa-
CTBEHHYI0 TpaBmy Mo 0OO0OLLUEHHbIM BUAAM 3KO-
HOMUYeckol peaTenbHocTn Gbinu B Poccuum y pa-
OOTHMKOB, 3aHUMAIOLLMXCS CENbCKMM XO3AMCTBOM,
OXOTOW M necHbiMm xo3arcteoM (R = 3,61+ 1072 ye-

Introduction

The risk of health problems is the
probability of any negative phenomena in any
human activity. According to expert estimates,
the loss of working time due to occupational
injuries and compensation provided in Russia
toemployeesin2014 aloneamountedto 107.9
million people/days, and economic losses
due to the adverse working conditions — about
1.29 trillion roubles or 1.8 % of gross domestic
income (GDP) [9]. Compared to 28 European
Union countries (EU-28), Russia has a high
mortality rate for men of working age. Poor
working conditions are one of the leading
factors of occupational injuries [3].

Victims of accidents at workplace with loss
of ability to work for 1 working day or more and
with fatal outcome in Russia were people to
be accounted on the basis of the act N-1 form.
According to Federal Labour and Employment
Service, from 9to 30 % accidents at workplace
in 2005-2015 were concealed [4].

Statistical monitoring of occupational
traumatism generally in Russia was carried
out from 2004 by types of economic
activities — continuous method was used for
medium and large organizations, selective
method — for small businesses [http://www.
gks.ru/]. In absolute measures in 13 years
(2004-2016) in Russia, 468 thousand people
had occupational injuries, which includes 27
thousand people died, an annual average —
(50.8 £5.5)thousandand (2180 +200) people,
respectively. Every tenth trauma in the adult
population of Russia was occupational,
including 5% for industrial production, 1% -
agriculture, 1% — transport [11].

The tendency of decrease of injured
and dead at the workplace in Russia is
noted. Leading positions on the negative
consequences for health and life of Russian
workers by types of economic activity
have manufacturing, agriculture, hunting
and forestry, construction, transport and
communications (fig. 1).

Table 1 shows relative indicators of the
negative impact of economic activities on
the health of Russian workers. The greatest
risks of injury by generalized types of
economic activities in Russia had workers
engaged in agriculture, hunting and forestry
(R = 3.61+ 103 person/year), construction
(R=3.02+107%) and mining (R=3.00 - 10-3).

High risks of death at the working place due
to an accidentin Russia had the workers of the
construction area (R = 0.263 - 102 person/
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Injured at the workplace
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ObpabarbiBatome Npon3BoacTBa
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3MEKTPOSHEPrK, rasa 1 Bogpl

Production and distribution
of electricity, gas and water

=
[
Ol
Il Crpoutenscteo Construction
=
O

Transport and communications

Mornbwwre Ha Npon3BoacTBe
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Puc. 1. CTpykTypa nocTpagasLumx (cneea) n normbLumnx (cnpaea) paboTHMKOB Ha npondeoacTee B Poccum B 2006—-2015 T (%).
Fig. 1. The structure of injured (left) and dead (right) workers at the workplace in Russia for 2006-2015 (%).

nosek/ron), crpoutensctBom (R = 3,02 < 10-%) n no-
Oblueli nones3Hblx nckonaembix (R =3,00 « 10-3).

Bbicokme puckm nornbHyTb Ha MPOU3BOACTBE
BCNEeACTBME HeCcHYacTHOro cny4yas B Poccuun okasa-
NUCb y Tpyasilmxcs, paboTaowmx B cpepe cTpou-
TenbcTtBa (R = 0,263 + 10-% yenosek/ron), O0ObLIYM
nonesHblx uckonaembix (R = 0,228+ 10-%), cenb-
CKOro X03sMcTBa, OXOThbl 1 JIECHOro xo3gaincTea (R =
0,168 - 1073).

MNMpodeccust noxapHbIX OTHOCUTCS K 9KCTPEMaSIb-
HOW, B KOTOPOWN MMEETCH BbICOKas BEPOSATHOCTb Ha-
PYLUEHUI COCTOAHUS 300P0BbA UK Aaxe cMmepTu [1,
10]. B 1abn. 2 ceeneHbl nokasaTenu rubenv 1 Tpae-
MWPOBaHNS MOXapHbIX Ha MoXxapax, npeacTas-
NleHHble B OT4eTax LleHTpa noxapHom CTaTuCTUKu
(Center of Fire Statistics) MexayHapogHon accouu-
aumm noxapHo-cracartesbHbiX ciyx06 (International
Association of Fire and Rescue Services, CTIF) [12].

year), mining (R = 0.228 - 10-%), agriculture,
hunting and forestry (R=0.168 - 1073).

The firefighter refers to the extreme
profession, which implies high probability of
health problems or even death [1, 10]. Table.
2 summarizes the indicators of death and
injuries of firefighters in fires, reported in
Center of Fire Statistics of the International
Association of Fire and Rescue Services,
CTIF[12].

In the studied CTIF reports data on
injuries and deaths of firefighters were
selectively available. The most complete data
for 10 years could be collected only for 11
countries. Knowing the average total number
of personnel (professionals and volunteers)
of fire services, we calculated the average
annual risk of death and injury (see table 2).

Ta6bnuua 1

Puvick nony4mTb NPON3BOACTBEHHYIO TPABMY UM MOrMOHYTb Ha MPOU3BOACTBE B Poccun

Mo BUAAM 9KOHOMUYECKOW OeATENbHOCTU B

2004-2016 rr., 10-° yenoeek/rop,

Table 1. Risk of injury or death at the workplace in Russia by types of economic activity in 2004-2016, 10-% people/year
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Ta6nunuya 2

[nbenb n TpaBMMPOBAHME MOXAPHbIX HA MOXapax B HEKOTOPbIX 3aPYOEXHbIX CTPaHax

B 2006-2015 rr. (apanTupoBaHo no [12])

Table 2. Death (numerator) and injuries (denominator) of firefighters in fires in some foreign countries
in 20062015 (adapted by [12])

Puck, x10-8
[on,/KonnM4yecTBO NOrMBLLNX U TPABMUPOBAHHbIX (B 3HAMEHATESE) NOXAPHbIX Yucno NMOXapHbIX/rog,
Ctpana Year/number of dead and injured (in the denominator) firefighters MO>XapHbIX Risk, x10-°
Country Number of | firefighters/year
firefighters
2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 ° Thaswel) emerT
injuries | deaths
ABcTpusa 3 6 2 3 1 4 4 - 1 - 263443 4.23 0.011
Austria 854 | 1208 | 1439 | 1153 | 1123 | 1103 | 1086 948
Bonrapus 1 0 0 0 0 0 0 0 0 0 8650 2.36 | 0.012
Bulgaria 13 31 19 22 12 13 19 31 25 19
BeHrpus 4 0 o] 0] 0] 0 1 - 0 0 29105 4.70 | 0.019
Hungary 71 78 395 291 42 106 143 53 52
Mpeuusn - 0 Q Q - 2 0 [0} - - 15660 8.73 | 0.021
Greece 9 9 5 27 28 41
Utanna 3 3 5 2 4 2 3 - - - 48930 4.09 | 0.064
Italy 218 271 162 198 202 164 186
Natsus 0 0 0 0 0 0 0 - 0 0 2787 10.56 | 0.000
Latvia 39 30 17 14 11 27 27 43 57
Nutea 0 0 0 0 0 - 0 0 1 0 4250 5.02 0.026
Lithuania 30 29 25 17 17 16 20 22 16
CLUA 89 102 103 82 72 61 97 64 64 69 1160450 61.28 | 0.069
USA - |80100|79078|78150(71875|70090 |65880|69400|63350(62085
OuHnauomsa | 0 0 - 1 Q 1 [0} 0 - 0 18707 4.03 | 0.013
Finland 69 69 71 125 84 37 82 66
Yexus - 0 1 1 0 0 1 0 0 0 82263 3.99 | 0.003
Czechia 203 | 406 | 418 | 458 | 405 225 166 428 242
OcTOoHMA 0 0 0 0 0 4] 1 0 0 1 3541 7.09 0.063
Estonia - 2 6 7 9 a1 37 35 38 51

B n3yyeHHbIx otyetax CTIF gaHHble o TpaBma-
TU3MY U TMOEnu NoXxapHbIX MMENUCb BbIGOPOYHO.
Hanbonee nonHble gaHHble 3a 10 neT yganockb co-
O6paTtb TosIbkO No 11 cTpaHam Mupa. 3Hasa cpeaHee
obLlee KonnM4yecTBO NIMYHOIrO cocTtasa (npodgeccuo-
HasnoB 1 [OOPOBOJILLEB) MOXaPHBLIX CNYX0, BbICHMN-
Tanu cpegHerofoBble PUCKU r’mbenu n TpaBMmMpoBa-
HUS (cM. Tabn. 2). B ykasaHHbIX CTpaHax exerogHo
TpaBMUPOBaIMCb Ha noxapax okono 73200 no-
XapHbIX 1 Normdanu — 8, puck NoXxapHbIM NONyYnTb
TpaBMy Ha noxape 6bin 10,55 « 10-3 TpaBm/rog, no-
rmbHyTb — 0,027 » 10-3 cmepTein/roa.

Haunbonee 4acto TpaBMUPOBANIMCb MOXapHbIE
CLLA. Cpeoun HUX B paCCMOTPEHHbIN Nepuoj, exe-
rogHo nonydanu Tpasmbl 71100 u rménn okono
80 yenosexk. MOXHO NPeANONOXNUTb, YTO BbICOKUN
YPOBEHb TPaBMUPOBAHUS U CMEPTHOCTU orpe-
DEensncs He TONbKO BbICOKOW HanpsiXkK€HHOCTbIO
npodeCccroHanbHOro Tpyaa, HO U TEM, YTO Ccpeau
BCEX NOXapHbIX A06poBosbLbl cocTaBnsanm B CLUA
814850 yenosek (70%), a OHM HE UMEeNn OoCTaTou-
HOTO OMbITa NOXaPOTYLUEHUS. BHAYUTENbHbIN BKNAL
B 9Ty CTAaTUCTUKY OKa3asi0 Takxke XOPOoLUO MOCTaB-
JIEHHOE CTpaxOBaHVE COCTOSIHUS 340POBbSA MOXap-
HbIX C YYETOM JI0ObIX TPABM.

In these countries, about 73,200 firefighters
were injured each year in fires and died - 8, the
risk to get injured in the fire was 10.55+ 103
injuries/year, to die — 0.027 - 10-% deaths/year.

Firefighters of the United States were
the most frequently injured. Among them,
annually in the considered period 71,100
people were injured and about 80 people
died. It can be assumed that the high level of
injury and death was determined not only by
the high intensity of professional work, but
also by the fact that among all firefighters
814,850 people in the United States (70 %)
were volunteers and they did not have enough
experience of professional work. A significant
contribution to these statistics was also made
by well-established health insurance for
firefighters, taking into account any injuries.

For 10 years, the level of occupational
traumatism of firefighters in 11 countries was
(10.55 £ 5.12) %o, death — (0.027 = 0.008) %eo.
Risk indicators of injuries at the working place
in firefighters were 4.8 times higher than in the
Russian workers, and the risks of death were
3.5times less (see Table 1).
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3a 10 net ypoBeHb NpPOodECCMOHaNBLHOrO Tpas-
MaTtnama y noxapHbix 11 ctpaH coctasun (10,55 +
5,12) %o, rubenu — (0,027 = 0,008) %o. Mokazatenu
pucka npodeccrmoHanbHOro TpaBMMPOBaHUS Y Mo-
XapHbix 661V B 4,8 pasa 6onblue, Yem y paboTHU-
koB Poccuu, a pucku cMepTn — MeHbLue B 3,5 pasa
(cm. Tabn. 1).

MokasaTtenu npPoOM3BOACTBEHHONO TpaBMaTU3-
Ma Yy NOXapHbIX ABNSINCE OOBbEKTOM MCCNefoBaHms
B MYC Poccuu, a nx pedynsratbl Obiiv ony6MKoBaHbl
[2, 5-8]. K coxaneHuio, B BOCTYMHbIX MyOANKaLMAX HE
ObINMM HaaeHbl NnokasaTenu TpaBMaTuamMa U CMepT-
HOCTW NOXapHbIX 32 4JIUTENbHbI NEpPUo, BDEMEHM.

Llenb nccnenoBaHms — NPOBECTU aHaNM3 Moka-
3artener TpaBMatMamMa U CMEPTHOCTM COTPYAHM-
koB [OCYnapCTBEHHOW MPOTMBOMOXAPHOM CIyXObl
(F'MC) Poccum 3a 20 net (1996-2015rT.) ”n cpas-
HUTb UX C JaHHBIMW Y TPyAALWMXcs Poccum.

Martepuan n metogabl

lMpoaHanusmpoBann CBeOeHWss O  TpaBMax,
CMEPTHOCTU U r’MOEenn NnoxxapHbiX, MMEeKLMX cneLm-
aNlbHble BOWMHCKME 3BaHUs (oduuep, npanopLumk,
CepXaHT, pPsaoBON), CpPelHErooBO€ KOJIMYECTBO
obcnenoBaHHbIX — (108,8 + 6,2) ThiC. YesOBeK, 4TO
cocTaBnano He meHee 80 % OT ymcna NMYHOro cocTa-
Ba [TIC Poccum ¢ 1996 no 2015 r. Mo 2001 r. npoTu-
BOMoXapHas cnyxba exoamna B coctas MB/, Poccun,
¢ 2002 r. - M4C Poccun, NnoaToMy B HaLLMX UCCneao-
BaHWSIX, ONyCcKasi BEAOMCTBEHHYIO NPUHALAIEXHOCTb,
¢ 1996 no 2004 r. aHanu3npoBanmcb gaHHblie TIC
Poccun, a ¢ 2005 r. — co3pgaHHo DepepalnbHoM Npo-
TMBOMNOXapHOWM cnyx6bl (PMNC) MYC Poccun. Tak
VNN nHaye, Bce obcnenoBaHHbIe NoXapHbIe OTHOCU-
nnck K ['TIC Poccun. OnepaTtuBHbIA COCTaB, KOTOPbIN
npu onepaTtvBHOM [EXYPCTBE BbINOJIHAET 60eBYiO0
3aga4vy (NoXxapoTyLueHve, NUKBUAALUNS Ype3Bblyaii-
HbIX CUTyauUMWi, OKa3aHne NMepBon NOMOLLM Npu O0-
POXHO-TPAHCMOPTHLIX MPOUCLLECTBUSAX U MpP.), CO-
ctasnsan 53,4 %, npoynin nepcoHan — 46,6 %.

YHudbwvkaumio ydyeta v aHanmsa 3abosieBaemo-
CTV JOoCTUranu ¢ UCnosib30BaHneM knaccudurkaumm
OonesHemn, TpaBM 1 NpuU4MH cMepTn MexayHapon-
HOM cTaTUCTUYeCcKoWn knaccudukauum OonesHen
1 npobnem, CBA3aHHbIX CO 300PpoBbeM, 10-ro nepe-
cmotpa (MKB-10). TpaBMbl y NOXapHbIX COOTHOCK-
nn ¢ XIX knaccom (S00-T98) «TpaBmbl, OTpaBneHus
M HEeKOTOpble OpyrMe nocnencTesusi BO3LENCTBUS
BHELLUHNX MPUYUH>.

[na cpaBHEHMs MCMONb30BaNN YPOBHU MNPOU3-
BOJCTBEHHOro TpaBMaTtuama, rubenn oT Npou3BOL-
CTBEHHbIX TpaBM paboTHNKOB Poccun, obLiein cmepT-
HoCcTU 1 cmepTHOCTK No XIXknaccy MKB-10 — My>4urH
TpyAocnocobHoro Bo3pacTa Poccum, noslydeHHbIe U3
oduumanbHoro canta denpepasnsHOM CnyxObl Mo cTa-
Tnctuke (Poccrar) [http://www.gks.ru/].

Indicators of occupational traumatism
of firefighters were the object of research
in EMERCOM of Russia, and results were
published [2,5-8]. Unfortunately, the available
publications did not include indicators of
injuries and mortality of firefighters over a
long period of time.

Intention of the research — to analyze
occupational traumatism and deaths from
injuries in Russian State Fire Service (SFS)
(1996-2004) and the Federal Fire Service
(FFS) of EMERCOM of Russia (2005-2015)
employees for 20 years and to compare these
data with the indicators of Russian workers.

Material and Methods

We have analyzed the data on injuries,
mortality and death of firefighters having
special military ranks (officer, warrant officer,
sergeant, common soldier), the average
number of surveyed - (108.8 £ 6.2) thousand
people, which was not less than 80% of the
number of personnel of Russian SFS from
1996 to 2015. Up to 2001, the fire service was
part of the Ministry of Internal Affairs of Russia,
since 2002 — EMERCOM of Russia, so in our
studies, omitting departmental affiliation,
from 1996 to 2004 we have analyzed data
of Russian SFS, and since 2005 - Federal
Fire Service (FFS) of EMERCOM of Russia.
Anyway, all of the surveyed firefighters refer
to Russian SFS. The response staff, which
performs the combat mission on response
duty (firefighting, emergency response, first
aid in road accidents, etc.), was 53.4 %, other
personnel — 46.6 %.

The unification of accounting and
analysis of morbidity was achieved using
the International Statistical Classification
of Diseases and Health Problems, 10®
edition (ICD-10). Injuries of firefighters
were correlated with the XIX Chapter (S00-
T98) «Injuries, poisoning and some other
consequences of external causes».

For comparison we used the levels of
occupational injuries, deaths from injuries
at the workplace of Russian workers, total
mortality and mortality in the XIX Chapter of
ICD-10 — men of working age in Russia, as per
the official website of the Federal Service for
Statistics (Rosstat) [http://www.gks.ru/].

The article presents the quantitative
indicators of the fires in Russia, registered
in electronic databases of the Federal State
Information System «Federal Data Bank
«Fires (FDB «Fires»)», with involvement of staff
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B ctatbe npeacTaBneHbl KONMMYECTBEHHbIE MO-
Kazarenu noxapos B Poccuu, 3apernctpmpoBaH-
Hbl€ B 3NIEKTPOHHbIX 6a3ax AaHHbIX denepasibHOM
rocyoapCTBEHHON WHPOPMALMOHHON CUCTEMBI
«DepepanbHblii 6aHK gaHHbIX “TMoxapbl”» (PrvcC
«DB/[, “MNMoxapbl”»), B TyLLEHUMN KOTOPbIX Y4aCTBO-
Banu cotpyaHukm MC Poccun, rC MYC Poccuu,
MyHMLMMNANbHBIX OpraHM3aumii 1 O00pOoBOSbLbI
[https://sites.google.com/site/statistikapozaro/].

B 1966-2015rr. paccumTbiBanM YpPOBEHb
npodeccnoHanbHOro TpaBMaTtnu3mMa u CMepT-
HOCTU OT mpodeccuoHanbHbix Tpaem Ha 1000
obcrnegoBaHHbIX MOXapHbIX MM B %o, B 1999-
2015 rr. — Takke Ha 1000 coTpyaHWKOB onepa-
TUBHOrO NepcoHana.

CrtatucTtuyeckyio 00pabOTKy pe3ynbTaToB
nposenu npu nomowm nporpammsel Microsoft
Excel. B TekcTe npencrasneHsl cpeanHne apud-
METMYECKME BESIMYNHBI N UX CTaHAAPTHbIE OLING-
kn (M = m). InHamuky nokasaTtesiein HapyLleHuin
300POBbS OLLEHMBANM MO METOAY aHanu3a AuHa-
MUYECKNX PSAOB, A1 Yero NCnoib30Banuv Noau-
HOMWabHbIV TPEHT, 2-r0 NopsiaKa.

Pe3yJ'IbTaTbI U UX aHaNn3

CpegHeroooBoi  ypoBEHb  TpaBMatuama
(XIX knacc no MKB-10) y noxapHbix I'TIC Poc-
cum B 1996-2015 rr. coctaBun (65,6 = 5,9)%eo.
B cTpykType nokasaTenei Bcel 3aboneBaemo-
CTU C TPYAONOTEPSAMMU Y MOXAPHbIX Clly4an TPaBM
cocTtaBunu 2-1 paHr unn 12,5%. 1-n paHr cny4ya-
eB Tpyaonotepb (46,9 %) Obin y NoXapHbIX ¢ 60-
ne3HamMu opraHoB apixaHusa (X knacc no MKB-10)
[1]. BbbiToBblE TpaBMbl cocTaBunm 35,2 %, nony-
YEHHbIE MPU BbIMOIHEHUN NPOMECCUOHANBHbIX
obsa3aHHocTel (Nnpon3BoacTBeHHble) —10,6 %.

B mn3y4eHHbI nepmon OTMeYanoCb YMEHb-
LEeHnEe YPOBHS TpaBMaTtu3ma cpeam COTPYOHU-
koB 'TIC Poccun. Hanpumep, B 1996 I. ypoBeHb
Cny4aeB TpaBM Yy noxapHbix coctasun 107,1 %o,
B 2015 . — 45,7 %o, yMeHbLLeHMe Ha 61,4 %o nnn
Ha 57,3%. lonMHOMManbHbBIM TPEHO, YPOBHS
TpaBM MpU BbICOKOM KO3dDULMEHTE OETEPMU-
Hauumun (R? = 0,86) nokasblBan yMeHbLUEeHWEe AaH-
HbIX (puUC. 2).

lMpogeccuroHanbHbIli TPDaBMaTu3M. B cpen-
Hem exerogHo B 1996-2015 rr. y noxapHbix [TIC
Poccumn pernctpmposanu no (428 £ 52) npodec-
CUOHasIbHble TpasBMmbl. [1py 3Ha4YMMOM KO3hDU-
uneHTe getepmmnHaumn (R? = 0,76) nokasaHa ou-
HaMVKa yMEHbLLUEHNSA NPOPECCUOHANBHBIX TPABM
(puc. 3). Mo cpaBHeHnio ¢ 1996 . KONMYECTBO
npodeccuoHanbHbix TpaeM B 2015 ymeHbLIN-
nocb Ha 515 nnn Ha 500 %.

KoppensuyoHHbI aHanns3 BbISIBU  MOJIOXU-
TEJbHYIO CTAaTUCTUYECKU SHAYMMYIKO HU3KYIO B3au-

of Russian SFS, FFS of EMERCOM of Russia,
public organizations and volunteers [https://
sites.google.com/site/statistikapozaro/].

In 1966-2015 the level of occupational
traumatism and mortality from occupational
injuries was estimated per 1,000 examined
firefighters or %o, in 1999-2015 - per 1,000
employees of response personnel.

Statistical processing of the results was
carried out using Microsoft Excel. The text
presents the arithmetic mean values and their
standard errors (M £ m). Dynamics of indicators
of health disorders was evaluated by the method
of time series analysis, which used a polynomial
trend of the 2" order.

Results and analysis

The average annual level of traumatism (XIX
Chapter on ICD-10) in firefighters of Russian
SFS in 1996-2015 amounted to (65.6 + 5.9) %eo.
In the structure of indicators of morbidity with
man-days lost in firefighters, cases of injuries
amounted to the 2" rank or 12.5%. 1% rank
of cases of man-days lost (46.9%) was in
firefighters with respiratory diseases (X Chapter
of ICD-10) [1]. Off-job injuries — 35.2 %, injuries
got during performance of professional duties
(occupational) — 10.6 %.

In the studied period, there was a decrease
in level of traumatism among employees of
Russian SFS. For example, in 1996 the level of
traumatism of firefighters amounted to 107.1 %o,
in 2015-45.7 %o, reduction by 61.4 %o or by
57.3%. The polynomial trend of injury level at high
determination coefficient (R? = 0.86) showed a
decrease of data (Fig. 2).

Occupational traumatism. On average, (428
+ 52) injuries were annually reported in the
employees of Russian SFS over 1996-2015. Fig. 3
shows the dynamics of reduction of occupational

Yoo
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—a- XIX knacc = — NonuHoMuanbHbIN TPEHA,
XIX Chapter Polynomial trend

Puc. 2. YpoBeHb TpaBmatnama 'y COTpyaHNKOB
'MC Poccum (XIX knacc no MKB-10).

Fig. 2. The level of traumatism among the staff of Russian
SFS (XIX Chapter, ICD-10).
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MOCBSI3b KONMYEeCTBa TPaBM U Bbie3[0B ¢ 60eBOli
paboton (r = 0,51; p < 0,05), konuyecTsa TpaBm
1 YyPOBHS TpaBmaTtuama y cotpyaHumkos I'TIC Poc-
CUM CO CJIOXXHOCTBIO BbIMNOIHEHWS 33424 NOXapo-
TYLLIEHMST MO KONMYECTBY MPUMEHEHUSA CPEnCTB
VIHOMBMOYANbHOM  3alUMTbl OPraHOB  [ObIXaHUs
(r=0,583unr=0,46 cootBeTtcTBEHHO nMpu p < 0,05).

CpenHeronoBo ypoBeHb nNpodeccnoHanb-
Horo TpaBmatuama 3a 20 net (1996-2015rr.)
coctasun (3,795 = 0,390)%o, T. €. KaXAbIA Y4ET-
BepTbi 13 1000 noxapHbIX B TEYEHME roaa Npo-
deccrnoHanbHOM OeaTenbHOCTY NOy4asn TpaBmy.
Mo cpaBHeHuto ¢ 1996 . ypoBEHb TPaBMaTU3Ma
y noxapHbix B 2015 . ymeHbLumnncs Ha 3,8 %o nnm
Ha 361% (Tabn. 3). YpoBeHb NPON3BOACTBEH-
HOro TpaBmaTuama y paboTHukoB Poccum 6bia
He3HauuTenbHO MeHbLue (Ha 0,36 %o), 4em y no-
XapHbix,— (3,410 = 0,351)%o0, 4TO paspyLwiano
rogamu CyLLLECTBYIOLLYIO KOHLLEMLUMIO O BbICOKMX
prckax HapyLleHUs 340PO0BbSA N JaXe CMePTU
B AEATEIbHOCTU NMOXAPHbIX.

B cBSI3N C M3NOXEHHbIM Obl M3y4eH Mpo-
deccuroHanbHbI TpaBmatnam B 1999-2015rr.
y OnepaTuBHOro nepcoHana, HemoCpenCcTBEHHO
BbIMOHSOLLEr0 6oeBble 3afa4M. TpaBMbI y one-
paTMBHOIrO nepcoHanacocrtaBmnu 79,5 % ot Bcex
npodeCccroHanbHbIX TPABM Yy COTpyaHMKOB [TIC
Poccuu, a ypoBeHb NpodecCnoHanbLHOro Tpae-
Matnama — (5,295 = 0,644)%o0 (cm. Tabn. 3). 3a
yKasaHHbIli nepuon MNpPOW3BOACTBEHHbLIM Tpas-
MaTn3M y paboTHUKOB Poccun okasancst MeHb-
e, 4eM y onepaTuBHOro nepcoHana, Ha 2,3 %o
v B 1,8 pasa - (3,000 £ 0,318)%o0. CtatncTtu-
4yeckun 3Ha4YMMBble pas3nmuma — Ha yposHe p < 0,01.

CpaBHeHVEe ypOBHEN TpaBMaTM3Ma y rnoxap-
HbIX 1 pabOTHMKOB POCCUM MOXET ObITb HE COBCEM
KOppEeKTHO 6e3 y4yeTa aKcno3vumm. PaboTHUKK
HEeNnoCpPEeACTBEHHO COMPUKACAOTCA C MPOU3BOA-
CTBOM B TeYeHWe BCel CMeHbl paboTbl. B cpen-
HeM JIMYHbIN cocTae nogpasaenerHunin GricC MYC
Poccum Bble3xaeT no BbidoBam no 800-900 pa3s
B rog. Cpeau obuiero ymcna okono 30% cocTaB-

traumatism with a significant coefficient of
determination (R? = 0.76). Compared to 1996,
the number of occupational injuries in 2015
decreased by 515 or 500 %.

The correlation analysis revealed a positive
statistically significant low correlation between
the number of injuries and the performance
of the combat mission (r = 0.51; p < 0.05), the
number of injuries and the level of injury in
the staff of Russian SFS by the complexity of
accomplishment of fire-fighting mission in
amount of use of personal respiratory protection
(r=0.53 and r =0.46, respectively, at p < 0.05).

The average annual level of occupational
traumatism for 20 years (1996-2015) was
(3.795 = 0.390) %o, i.e. every fourth of 1000
firefighters during the year of professional
activity was injured. Compared with 1996, the
level of traumatism of firefighters in 2015
decreased by 4.6 times or 3.8 %o (Table 3).
The level of occupational traumatism among
Russian workers was slightly lower (by 0.36 %o)
than among firefighters — (3.410 £ 0.351) %o;
therefore, a common perception of firefighting
activities as closely associated with health risks
and even death was not confirmed.

In this respect, occupational injuries in the
response personnel directly performing combat
tasks in 1999-2015 were studied. Injuries in the
operating personnel amounted to 79.5% of all
occupational injuries of employees of Russian
SFS, and the level of occupational traumatism —
(5.295 + 0.644) %o (see Table 3). For a specified
period there were less occupational injuries
in the Russian workers than in the response
personnel by 2.3 %o or 1.8 times - (3.000 *
0.318) %o0. Statistically significant differences
were at p < 0.01.

The comparison of injury rates between
firefighters and workers may not be fully correct
without considering exposure. Workers are
constantly involved in manufacturing during
their shift. On average, the personnel of the FFS
EMERCOM of Russia responds 800-900 times
a year. About 30% are responses with combat
work (250-300 times per year). Average time of
service of one response is 1-1'/, hours. Personal
equipment for respiratory protection is used for
150-450 hours ayear. The profession of firefighter
implies waiting mode. Being constantly in a state
of response rest, the firefighter must remain
ready for emergency action. This condition leads
to rapid fatigue and is a strong stress factor.

If formally calculate the time of extreme
activity (1.5x300), it can be 450 hours (56 days
or 2 months) per year. In the operating mode of
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Ta6nuua 3

YpoBeHb TpaBMaTndma, ruéenm ot npodecCcroHanbHbIX TPABM U CMEPTHOCTU coTpyaHMKoB [TIC Poccun (%o)
Table 3. The level of traumatism, deaths from occupational injuries and deaths of staff of Russian SFS (%o)

CotpyaHukn drNC MYC Poccumn PaboTHukn Poccumn
Staff of SFS EMERCOM of Russia Russian workers
'mbenb oT Npo-
fog | TpaBmatuam MpodeccroHanbHbIii ot npod)eccrlzll/ff;nbeblx —— 2?::::3‘;’ mssop,cmem?ux
Year (XIX Knapc) TPaBMaTM3M Deaths from TpaBMATIEM TpaBm
Traumatism Occupational traumatism . S ) Deaths from
(XIX Chapter) occupationalinjuries Occupatl_onal occupational

r 5 r 7 traumatism injuries
1996 107.1 4.820 0.187 0.191 6.100 0.155
1997 98.5 5.500 0.083 0.096 5.800 0.148
1998 99.2 5.539 0.076 0.107 5.300 0.142
1999 107.6 6.015 8.491 0.237 0.275 5.200 0.144
2000 99.8 5.469 7.489 0.081 0.085 5.100 0.149
2001 90.5 4.522 6.777 0.136 0.123 5.000 0.150
2002 76.4 6.108 10.101 0.142 0.127 4.500 0.138
2003 61.3 4.817 7.582 0.123 0.137 3.900 0.131
2004 45.3 3.800 5.679 0.133 0.188 3.400 0.129
2005 57.2 6.125 7.544 0.210 0.243 3.100 0.124
2006 62.9 4177 6.866 0.137 0.164 2.900 0.119
2007 73.3 2.013 3.588 0.058 0.103 2.700 0.124
2008 58.0 2.754 5.100 0.183 0.242 2.500 0.109
2009 38.4 2.827 4.763 0.127 0.168 2.100 0.090
2010 43.4 2.988 4.420 0.163 0.212 2.200 0.094
2011 36.4 3.024 5.294 0.067 0.060 2.100 0.086
2012 41.3 1.692 2.049 0.122 0.188 1.900 0.084
2013 37.7 1.269 1.496 0.074 0.085 1.700 0.080
2014 31.0 1.396 1.716 0.084 0.103 1.400 0.067
2015 457 1.045 1.059 0.071 0.091 1.300 0.062

O6bwmin | 65.6+5.9 | 3.795+0.390 | 5.295+0.644 | 0.125+0.011 | 0.149+0.014 | 3.410+0.351 | 0.116 £ 0.007

Total

1 — cotpyaHukm IMC MYC Poccun  staff of Russian SFS, 2 — onepaTuBHbIli nepcoHan response personnel.

NAI0T Bble3abl ¢ 6oeBoi padoTtoi (no 250-300 B roa).
CpepoHee Bpemsi 00CNyXVBaHUS OLHOIMO BbI30-
Ba — 1-1'/, 4. C ncnonb3oBaHMeM CPEeACTB UHONBU-
OyasnbHOW 3aWMTbl OPraHOB AbIXaHWS JINYHbIA COCTaB
noapasaeneHuii padotaet no 150-450 4 B rog. Ans
NoXapHOro XapakTepHoW sBnseTcs paboTa B pexu-
Me oXuaaHus. Haxoasicb MOCTOSIHHO B COCTOSIHUM
OonepaTrMBHOIO NOKOS!, MOXAPHbIV A0IKEH COXPAHATb
FOTOBHOCTb K 3KCTPEHHbLIM OENCTBUSM. Takoe COCTO-
SIHME BfIeYET 32 coO0 BbICTPOE YTOMIEHNE U SABNS-
€TCS CUJIbHBbIM CTPECCOPHbIM HGaKTOPOM.

Ecnn ¢dopmanbHO BbicuMTaTb BpPeEMS 3KCTpe-
MaslbHOM OeaTenbHOCTHN noxapHoro (1,5x300), oHo
MoXeT cocTaBuTb 450 4 (56 cyT nnm 2 mec) B rog.
Mpwn pexnme paboTbl noxapHoro (1 cyT onepartmBs-
HOEe OeXypPCTBO, 2 CYT OTAbIX) rog0BON 0ObEM 3KC-
TPEMaNbHOW OEATENbHOCTM MOXAPHbIA BbIMOHAN
3a 6 mec. B aTOM cny4ae BbICYMTAHHbIA YPOBEHb
pucka nNpodecCcnoHanbHOro TpaBmMaTMama y ore-
patMBHOro coctaBa 5,295+ 10-° TpaBm/rog cne-
OyeT yBennunTb B 2 pasa, U OH OyaeT CoCcTaBNsATb
10,59 - 103 TpaBM/roa, CONoCTaBUMbI C MeXayHa-
POAHLIMU AaHHbIMU (CM. Tabn. 2).

a firefighter (1 day of duty, 2 days of rest), the
annual amount of extreme activity is perfor-
med over 6 months. Inthis case, the calculated
risk level of occupational traumatism in the
response personnel (5.295 + 10-3) of injuries/
year should be increased by 2 times, and it will
be 10.59 - 10-2 injuries/year, comparable with
international data (see Table 2).

For 10 years (2006-2015) the level of
traumatism among the staff of the SFS was
(2.319 = 0.315)%o0, among the response
personnel - (8.635 = 0.620), among
firefighters of 11 foreign countries (see
table 2) — (10.5583 + 5.124) %o0. Traumatism
of Russian firefighters was 4.5 and 2.9
times less, respectively, than in 11 studied
foreign countries, but because of their large
variability there are no statistically significant
differences.

Polynomial trends with high determination
coefficients show a decrease in the level of
occupational traumatism among employees
of Russian SFS and Russian workers (fig. 4,
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B TeueHne 10 net (2006-2015rr) ypoBeHb
TpaBmatmama y cotpygHukoB [TIC Poccun Obin
(2,319 = 0,315)%o0, y onepaTtMBHOro nepcoHana —
(3,635 = 0,620), y noxapHbix 11 3apybexHbIX CTpaH
(cm. Tabn. 2) — (10,553 = 5,124)%o. TpaBMaTN3M
y noxapHbix Poccuu okazancs B 4,5 n 2,9 pa3a MeHb-
e COOTBETCTBEHHO, 4eM B 11 n3y4yeHHbIX 3apybex-
HbIX CTpaHax, HO MO MpUYNHE UX OOJbLUOK Bapua-
©enbHOCTM CTaTUCTUYECKN 3HAYMMbIX PA3NINYMIA HET.

[MonuHoMmManbHble TPEeHAbl NPU BbICOKUX KO-
duumeHTax geTepMmHaLnMv 4eMOHCTPUPYIOT YMEHb-
LeHe ypoBHA NPOdEeCCMOHaNbLHOro TpasMmaTmama
y coTpyaHukoB MC Poccuun n paboTHnkos Poccum
(puc. 4, cnesa). 3awTpuxoBaHHbIE 06MacTK noka-
3bIBAIOT [OOMOJSIHUTESIbHLIA  YPOBEHb MNPOdECcCcHo-
HaJIbHOIO TPaBMaTnU3Ma Yy MoXKapPHbIX MO CPABHEHUIO
¢ paboTHukamu Poccum (cMm. puc. 4, cnpasa).

Ha puc. 5 npencrtaBfneHo pacnpenefieHve Ko-
nnyectBa nNpodeccmnoHanbHbiX TpaBM (cnesa)
1 NpodeccmnmoHanbHOro TpasmMatmama (cnpasa) rno

left). The shaded area shows the extra level
of occupational traumatism of firefighters in
comparison with Russian workers (see fig. 4,
right).

Figure 5 presents the distribution of the
number of occupational injuries (left) and
occupational traumatism (right) among
employees of the Russian SFS in the Federal
districts of Russia in 1998-2015. The largest
number of injuries was in the Privolzhsky
(1334), Central (1582) and Ural (1039) federal
districts, but the highest levels of occupational
traumatism were in the North Caucasus, Far
Eastern and Northwest districts — 5.290, 4.999
and 4.977 %, respectively (see fig. 5, left).
The average rate of occupational traumatism
in the specified period in the staff of SFS was
(3.6483 = 0.418) %o.

Federal state information system «FDB
«Fires» provided us with information about the

%0 %o
7.50 7.50
6.50 6.50-
5.504 5.501
4.50 4.50
3.504 3.501
2.50+ 2.50+
1.50- 1.50 w
A\
S R T R T T e R T F L FEERTET:
583885 58858888cRakr ¢38383888888¢885aqzazax
=0~ CoTpyaHuku [MC Poccun — — MoanHoOMUanbHblii TpeHA, [ononHuTenbHbI ypoBEHb TpaBMaTU3Ma
Staff of Russian SFS Polynomial trend Extra level of occupational traumatism
== PaboTH1KN Poccun - - - MonnHomMmanbHbIil TpeHs,
Russian workers Polynomial trend
Puc. 4. YpoBeHb NpodeccrnoHanbHoro TpaBMaTnama y noxapHblx 1 paboTHukos Poccun.
Fig. 4. The level of occupational traumatism of staff of Russian SFS and Russian workers.
%o
6.001
. 5.290
[anbHeBOCTOYHbIN CeBepo-3anagHblit 4.977
Far-Eastern Northwest 5.00+
CuBMpCKMit 7.25 81352 4.001

Siberian 413.63
CeBepo-
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North Ig.46 18.18| LleHTpanbHblii
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@ o O
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Puc. 5. CtpykTypa konmyectsa npodec
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Fig. 5. Structure of the number of occupational injuries (%, |
among staff of the Russian SFS in the feder:

3.00
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depepanbHbiM okpyram Poccun (1998-2015 rro).

eft) and the level of occupational traumatism (right)
al districts of Russia (1998-2015).
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depnepanbHbiM okpyram Poccumn B 1998-2015 T
Hawnbonbluee konnyecTBo TpaBM ObI10 B [MpuBOIXK-
ckom (1334), UeHtpanbHom (1582) n Ypanbckom
(1039) cdpenepanbHbIX OKpyrax, OgHako Camble Bbl-
COKMe YPOBHU NpodeCCHoHaNbHOro TpaBmaTnama
Habnopganmce B CeBepo-KaBkasckom, [arnbHe-
BOocTO4HOM 1 CeBepo-3anagHoMm okpyre — 5,290,
4,999 n 4,977 % COOTBETCTBEHHO (CM. puc. 5, cne-
Ba). CpepHuin nokasatenb MNpodeCcCMOHANbHOrO
TpaBMaTmMamMa B yKasaHHbI nepuom, y COTPYAHNKOB
MC Poccum coctasun (3,643 + 0,418)%o.

M3 paHHbIX dpenepanbHON rocygapCTBEHHOM UH-
dopmaumoHHo cuctembl «OB[, “MNMoxapbl”» O6bIN
N3BMEYEHbl CBELEHUS O MoXapax, BO3HUKaBLUMX
B Poccun no yacam CyTok, OHAM Hefenu, Mecsiuam
1N ces3oHam roga. dTm AaHHble CPaBHWIN C Nnokasa-
TensaMm TpaBMaTu3Ma y OnepaTyMBHOro rnepcoHana,
KOTOPbIA HENoCPeACTBEHHO MNPUHMMaN y4vyacTue
B VX MOXapOTYLUEHWNM.

TpaBmatnam ro 4acam cytok. [oooBon puck no-
Jly4eHUs1 TpaBM MNPU BbINMOSIHEHUW NPOdECCUOHaSb-
HbIX 00513aHHOCTE onepaTVBHLIM MEePCOHANIOM
no yacam cytok ¢ 1999 no 2015r. npencraBneH
B Tabn. 4. BoisBneHa BbipaxeHHasi BapruabenbHOCTb
prcka BO3HUKHOBEHUS TpaBMm no yacam ot 0,198
no 0,850 102 TpaBm/roa. YBenuyeHve YpPOBHS
TpaBMaTmMamMa y NnoxapHbIX NPOMCXOANIIO B NEPUOL,
10.00-11.59 4 — 0,525 - 102 TpaBm/rog, B 14.00-
15.594-0,643 - 10°1B16.00-17.594-0,694 - 103
TpaBM/ropg (cm. Tabn. 4).

fires that occurred in Russia by hours of day,
days of week, months and seasons. These
data were compared with the indicators of
traumatism in the response personnel, who
directly participated in the fire fighting.

Injuries by hours of the day. The annual risk
of injury in the performance of professional
duties of the response personnel by hours
of day from 1999 to 2015 is presented in
the Table 4. Expressed variability in the risk
of injury hourly from 0.198 to 0.850- 103
injuries per year was revealed. The increase in
the level of traumatism in firefighters occurred
in the period 10.00-11.59 h - 0.525- 1073
injuries/year, at 14.00-15.59 h — 0.643 - 103
and at 16.00-17.59 h - 0.694-1073
injuries/year (see Table 4).

The polynomial trend of risk of occupational
traumatism with a low coefficient of
determination (R? = 0.55) resembles an
inverted U-curve with maximum values in the
daytime from 10 to 18 h. At this time, 51.3 % of
the total number of injuries, including 10.00-
11.59 h — 12.8%, at 14.00-15.59 h — 14.4%,
at 16.00-17.59 h — 16.2% (Fig. 6). In case of
a uniform distribution of injuries during the
day, each considered 2-hour period had 8.3 %
of injuries, and during 8 hours from 10 a.m. to
6 p.m., the proportion of injuries would be
33.2% or 1.5 times less.

Ta6nuua 4

[op0BbIE PUCKM BO3HUKHOBEHNSI MPOdECCUOHasbHBIX TPABM Y onepaTuBHOro nepcoHana NMC Poccun
no yacam cyTok (x1072)

Table 4. Annual risks of occupational injuries in the response personnel of Russian SFS by hours of the day (x10-2)

fon Yackl cytok Hours of the day
Year | 0-00- [ 2.00- | 4.00- | 6.00- | 8.00- | 10.00- | 12.00- | 14.00~ | 16.00~ | 18.00~ | 20.00- | 22.00~
1.59 3.59 559 | 7.59 9.59 | 11.59 | 13,59 | 1559 | 17.59 | 19.59 | 21.59 | 23.59
1999 | 0.344 | 0.344 | 0.398 | 0.495 | 0.797 | 1.347 | 0.824 | 1.305 | 1.031 | 0.728 | 0.453 | 0.426
2000 | 0.341 | 0.341 | 0.392 | 0.358 | 0.580 | 1.024 | 0.631 | 1.006 | 1.160 | 0.768 | 0.546 | 0.341
2001 | 0.411 | 0.260 | 0.288 | 0.438 | 0.548 | 0.849 | 0.534 | 0.876 | 1.040 | 0.698 | 0.479 | 0.356
2002 | 0.494 | 0.382 | 0.351 | 0.478 | 0.781 | 1.306 | 0.813 | 1.322 | 1.625 | 1.115 | 0.844 | 0.589
2003 | 0.425 | 0.258 | 0.289 | 0.441 | 0.608 | 0.912 | 0.577 | 0.957 | 1.231 | 0.836 | 0.638 | 0.410
2004 | 0.304 | 0.217 | 0.232 | 0.319 | 0.478 | 0.681 | 0.435 | 0.826 | 0.797 | 0.608 | 0.478 | 0.304
2005 | 0.348 | 0.348 | 0.382 | 0.417 | 0.626 | 0.973 | 0.591 | 1.043 | 1.182 | 0.730 | 0.521 | 0.382
2006 | 0.348 | 0.287 | 0.287 | 0.307 | 0.553 | 0.820 | 0.512 | 0.861 | 1.189 | 0.758 | 0.533 | 0.410
2007 | 0.282 | 0.154 | 0.179 | 0.282 | 0.256 | 0.513 | 0.231 | 0.487 | 0.538 | 0.359 | 0.128 | 0.179
2008 | 0.314 | 0.242 | 0.218 | 0.242 | 0.459 | 0.653 | 0.411 | 0.701 | 0.773 | 0.508 | 0.387 | 0.193
2009 | 0.168 | 0.123 | 0.153 | 0.168 | 0.337 | 0.551 | 0.352 | 0.750 | 0.996 | 0.551 | 0.337 | 0.276
2010 | 0.136 | 0.136 | 0.151 | 0.182 | 0.318 | 0.469 | 0.378 | 0.666 | 0.923 | 0.530 | 0.303 | 0.227
2011 | 0.104 | 0.119 | 0.149 | 0.298 | 0.447 | 0.597 | 0.418 | 0.910 | 1.074 | 0.597 | 0.358 | 0.224
2012 | 0.068 | 0.102 | 0.102 | 0.120 | 0.120 | 0.137 | 0.051 | 0.393 | 0.359 | 0.120 | 0.222 | 0.256
2013 | 0.034 | 0.034 | 0.085 | 0.034 | 0.085 | 0.306 | 0.068 | 0.289 | 0.289 | 0.119 | 0.085 | 0.068
2014 | 0.120 | 0.017 | 0.000 | 0.051 | 0.051 | 0.137 | 0.120 | 0.240 | 0.137 | 0.069 | 0.154 | 0.017
2015 | 0.000 | 0.000 | 0.000 | 0.018 | 0.037 | 0.110 | 0.073 | 0.073 | 0.110 | 0.110 | 0.073 | 0.073
M+m |[0.250+|0.198+|0.215+| 0.273+ | 0.416+ | 0.670+ | 0.413 + | 0.747 + | 0.850 + | 0.541 + | 0.385 * | 0.278 *
0.036 | 0.030 | 0.031 | 0.038 | 0.059 | 0.092 | 0.059 | 0.086 | 0.104 | 0.072 | 0.051 | 0.036
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MonuHoOMWanbHbIA TpeHa pucka npodeccuo-
HaJIbHOro TpaBmMaTu3ma MNpu HEBbLICOKOM KO3hDU-
umeHTe petepmuHaumm (R?2 = 0,55) HanomuHaeT
VIHBEPTUPOBAHHYKD U-KPMBYIO C MaKCUMasbHbIMU
nokasarenamu B gHeBHoe Bpema c 10 0o 18 4. B ato
Bpems Obn 51,3 % oT 06LLUEero KomyecTsa TpasmM,
B ToM ymcne B 10.00-11.59 4 — 12,8%, B 14.00-
15.594-14,4%, B 16.00-17.59 4 — 16,2 % (pwuc. 6).
[Mpn paBHOMEPHOM pacnpeneneHnn Tpasm B Teye-
HUE CYTOK B KaXAbl/i PACCMOTPEHHbIN 2-4aCOBOM
OTPEe30K BpemMeHu BO3HMKanu 6bl no 8,3 % TpaBwm,
a3a8u4c 10 gpo 18 4 gonsa TpaBM cocTaBuna Obl
33,2% nnun B 1,5 pasa MeHbLLE.

Mepuog 22.00-7.59 4 xapakrepu3yeTcs OTHOCU-
TenbHO HebonbWNM NpodeccMoHabHBIM TpaBMa-
TM3MOM (23 %), Npy paBHOMEPHOM pacnpeneneHmm
TPaBM UX JOMKHO ObITb 45,1 % 1nn B 2 pada 6onbLue.
YMECTHO 3aMeTUTb, YTO B HOYHOE BPEMSI CYTOK BO3-
pacTaeT BEPOATHOCTb BO3HUKHOBEHUS MOXAPOB — MO-
XapoB 6osblle, a NPO(MECCUOHANbHbIN TPaBMaTU3M
oKasancst MeHble (CM. puc. 6). KOHrpyaHTHOCTb
KPVBbIX MOXapoB 1 TpaBMaTnamMa — oTpuLaTenbHas
n Hu3kada (r = -0,14; p > 0,05), 4TO MOXET yKa3biBaTb
Ha y4acTue B Ux GOpMMPOBaHNKM PasHbIX GakTOPOB.

MoOXHO nonaratb, 4TO B HOYHOE BPEMS CYTOK
JINYHBIA COCTaB B OCHOBHOM BhINOJIHAET G0EeBYi0
paboTy, U TpaBMbl COTPYAHMKW MOJyyaloT Npu no-
XapOTYLWEHUV 1 NNKBUAALMN YPESBbIYANHbBIX CUTY-
auumii. B nHeBHOE Xe Bpemsi, Kpome 60eBoi paboThl,
JINYHBIV COCTaB y4acTBYET B APYrvX BUAAX AesTeNb-
HOCTU (XO3ANCTBEHHbIE PabOThl, NPodeCcCcuUoHasb-
Hble YYEHUS 1 CNOPTUBHbIE TPEHNPOBKN). K TOMY Xe
BO BTOPOW NOJIOBMHE paboyero OHA HakanaMBaeTcs
YTOMJIEHVE 1 MOBLILLAETCH BEPOSATHOCTb TPABMUPO-
BaHus. [na npodunakTukm TpaBm 3To o6CTOoATENb-
CTBO [O/IKHbI YYUTbIBATb HAYAJIbHUKN MOXAPHbIX Ka-
paynoB 1 CMeH [2].

Tpaembl, x1073/rop,

The period from 10 p.m. to 7.59 a.m.
is characterized by a relatively small occu-
pational traumatism (23%), In case of a
uniform distribution it should be 45.1% or
2 times more. It is worth noting that at night
the probability of fires increases, and the
occupational traumatism decreases (see
Fig. 6). The congruence of fire and traumatism
curvesis negative andlow (r=-0.14; p > 0.05),
that may indicate different factors in their
development.

It can be believed that staff mainly
performs military work and is injured while
firefighting and liquidation of emergency
situations at night time. In the daytime, in
addition to combat work, the personnel is
involved in other activities (fatigue duties,
professional training and sports training).
Furthermore, in the afternoon the personnel is
tired that increases probability of traumatism.
This aspect should be taken into account by
the heads of fire watches for prevention of
injuries. [2].

Injuries by days of the week. Table 5
presents the annual risks of occupational
injuries in response staff by the days of the
week in 1999-2015. Weekly cycle indicators
are identified: the increase in traumatism — on
Tuesday and Thursday and decrease — on
Wednesday and the weekend. It is worth
noting that there is a small annual variability
in the risk of traumatism by days of the week
from 0.677 to 0.846 + 103 injuries/year.

The polynomial trend of occupational
traumatism risk with a low coefficient of
determination (R?2 = 0.09) resembles the
inverted U-curve with the maximum values

Moxapbl, TbiC.

aB| s (
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18.00-19.59 0.80 20
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22.00-23.59 "M 6.00-7.59 14
0.40-
3 81§ 8.00-9.59 L12
0.20{ o 110
16.00-17.59 116.35 245 1245§10.00-11. % 4 8
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g o f 2 2 g &
=0—lpodeccnoHanbHbIi TpaBMaTU3M —— Moxapbl = = MoAMHOMUaNbHLI TPEHA,

Occupational traumatism

Fires Polynomial trend

Puc. 6. CtpykTtypa (%, cnesa), roqoBoi puck NnpogdeCcCUoHanbHOro TpaBMaTamMa y onepaTmBHOro nepcoHana
1 KOIM4ecTBO noxapos B Poccun (cnpaea) no yacam cytok B 1999-2015 rr.

Fig. 6. Structure (%, left), annual risk of occupational traumatism in response personnel
and number of fires in Russia (right) by hours of day in 1999-2015.
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TpaBmatuam o AHIM Hegesv. [0OoBOM pPUCK
BO3HVKHOBEHNS NPOdECCUOHasbHbIX TpasM B 1999-
2015 rr. y onepatMBHOro nepcoHasna no gHaAM Hepe-
N1 npeacTaBneH B Tabn. 5. BoigBneHa HepenbHas
UMKIIMYHOCTb MokKa3aTenen: Bo3pacTaHue TpaBMa-
TN3Ma — BO BTOPHWK 1 YETBEPT U YMEHbLLIEHME — B Cpe-
Dy 1 BbIXOOHblE AHWU. YMECTHO OTMETUTb HEOOSbLLYIO
rofoBylo BapuabesbHOCTb pucka TpaBMaTuama Mo
OHam Hepenuv ot 0,677 0o 0,846 - 1073 TpaBm/rog.

[MonuHoMManeHbI  TpeHO pucka npodeccuno-
HaNbLHOr O TpaBMaTmn3ma NP HU3KOM KO3 PuLMeHTe
netepMmuHaumm (R? = 0,09) HanoMmMHaeT NHBEPTUPO-
BaHHyl0 U-KpMBYIO C MakCuUMasbHbIMU NokKa3aTens-
MU B YeTBepr (puc. 7, cnpasa). Puck tpaBmatmama
B 9TOT AeHb Hepenuv 6bin 0,846 « 102 TpaBm/roa, unu
0,163 - 10 TpaBMm/OeHb 1 cocTtaBun 15,9% ot Bcex
TpaBm (CM. puc. 7, cnesa). [Npn paBHOMEPHOM pac-
npegeneHn Tpaem Mo OHAM HeAenu 9TOT Mnokasa-

Tesb JOMMKEeH ObITb HECKOJIBKO MeHbLLe — 14,3 %.

0.163 - 10

on Thursday (Fig. 7, right). This day of the
week the risk of traumatism was 0.846 - 103
injuries/year or
and amounted to 15.9% of all injuries (see
fig. 7, left). In case of a uniform distribution of
injuries by days, this figure should be slightly
less — 14.3%.

Calculations have shown that the minimum
number of fires occurred in midweek and
there is a significant increase on Saturday and
Sunday (see fig. 7, right). It can be assumed
that occupational traumatism by days of the
weekdidnotdependonthe numberoffiresand,
moreover, with high rates of fires occurring at
weekends, the risk of injury was minimal. The
congruence of fire and injury rates in the staff
of Russian SFS is negative and statistically
significant (r = -0.70; p < 0.01), that may

injuries/day

Pacuetnbl

rnokasasnu,

4YTO MWHUMAJIbHOE KO-
4eCTBO MNOXApPOB BO3HUKAJI0O B CepeaviHe Henenv
M B cybOOTYy—BOCKPECEHbE OTMEYaeTCs UX 3Ha4u-
TeNbHbIM POCT (CM. puc. 7, cnpasa). MoxHO nona-
ratb, 4TO NPOMECCUOHASbHbIM TPABMATU3M MO OHAM
Henenu He 3aBMCeN OT KOJIMYeCcTBa NoXxapos U, 60-
Jlee TOro, npu BbICOKMX NOKa3aTessix rnoxapos, BO3-
HUKAIOLLMX B BbIXOOAHbIE OHU, PUCK BOSHUKHOBEHUS
TpaBm OblT MUHUMAasbHbIA. KOHMPYSHTHOCTL Nnokasa-
Tenern noXxapoB 1 TpaBMaTnU3Ma y coTpyaHukoB TIC
Poccuu oTpuuarenbHas n CTatTmcTU4eckn 3Hadnmas
(r=-0,70; p < 0,01), 4uTO MOXET yKa3bIBaTb Ha y4a-

indicate the presence of other factors, not

only combat work (firefighting, emergency
response).

This phenomenon requires additional
analysis. The following assumption can be also
accepted. Due to the fact that the leadership
of fire services and the response staff operate
in different modes, the results of the work of
the units are summarized by weeks, therefore,
in case of non-uniform distribution of work
during the working week (Monday-Friday),
the amount of more intensive work (special
and physical training, repair of fire equipment,

Ta6auua 5

[opn0BbIE PUCKM BO3HUKHOBEHMS NPOdeCcCroHaNbHbIX TPaBM y onepaTtreHoro coctasa 'MC Poccuun
no AHaM Hegenu (x10723)

Table 5. Annual risks of occupational injuries in response staff of SFS by the days of the week (x10-2%)

fon Jenb Hepenn Day of week
Year MoHenenbHUK BTopHuk Cpepa YeTBepr MaTHnua Cyb660T1a BockpeceHbe
Monday Tuesday Wednesday Thirsday Friday Saturday Sunday
1999 1.237 1.319 1.127 1.360 1.113 1.085 1.250
2000 1.109 1.143 1.006 1.160 1.092 1.041 0.938
2001 0.999 0.931 0.986 1.054 0.972 0.904 0.931
2002 1.434 1.545 1.418 1.593 1.402 1.322 1.386
2003 1.094 1.094 1.083 1.155 1.064 1.064 1.079
2004 0.797 0.869 0.739 0.840 0.884 0.724 0.826
2005 0.939 1.182 1.043 1.252 1.147 1.043 0.939
2006 1.025 0.984 0.922 1.066 1.004 0.881 0.984
2007 0.538 0.461 0.384 0.666 0.487 0.615 0.436
2008 0.508 0.870 0.604 0.773 0.725 0.701 0.918
2009 0.613 0.613 0.414 0.842 0.980 0.659 0.643
2010 0.590 0.545 0.560 0.696 0.605 0.787 0.636
2011 0.716 0.731 0.597 0.820 0.746 0.775 0.910
2012 0.239 0.342 0.256 0.444 0.239 0.239 0.290
2013 0.238 0.221 0.170 0.221 0.306 0.136 0.204
2014 0.240 0.240 0.137 0.223 0.326 0.240 0.309
2015 0.073 0.146 0.110 0.219 0.183 0.110 0.219
M+m | 0.729+£0.096 | 0.779+0.100 | 0.677 £0.096 | 0.846 +0.099 | 0.781 +0.089 | 0.725+0.087 | 0.759 + 0.088
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Tpaembl, x1073/rop,

Moxapbl, ThiC.

MoHeaenbHUK Injuries, x10-3/year Fires, thous
BockpeceHbe Monday 0.80 3
Sunday
@ _32
0.701 F31
Cy66oTa BTopHWK
Saturday 14.91| Tuesday 30
0.601 29
28
MathHuya
Friday Cpeaa . . ; . . , —L27
16.59 Wednesday 0.50 MoHe- Bropuk Cpepaa YetBepr [MaTtHuya Cy66ota Bockpe-
: AeNbHUK Tyesday Wednesday Thirsday Friday — Saturday Ce€Hbe
q Monday Sunday
eTBepr
Thirsday —e— MpochecchoHanbHbIl TPaBMaTN3M —— Moxapbl — — MoAMHOMUANBHBI TPEHA

Occupational traumatism Fires Polynomial trend

Puc. 7. Ctpyktypa (%, cnesa), roqoBoli puck npodeccroHanbHoro TpaBMaTnama y ornepaTmBHOro nepcoHana
1 KOIMYeCTBO NoxapoBs B Poccun (cnpasa) no gHam Hepenun B 1999-2015 rr.

Fig. 7. Structure (%, left), annual risk of occupational traumatism in response personnel
and number of fires in Russia (right) by days of the week in 1999-2015.

cTune B X GopMNPOBAHNN HE TONIbKO O0eBOW paboThI
(noxapoTyLleHve, NMKBUOAUUS YPE3BblYalHbIX CU-
Tyauuin), HO 1 OApyrux GakTopos.

O70T peHoMeH TpebyeT OOMNONHUTENbHOIrO aHa-
nm3a. MOXHO Takxe BbiCKa3aTb MPEeanosioXeHue.
BBuay TOro, 4TO0 pPyKOBOAALMIA COCTAB MOXaAPHbIX
cnyx6 paboTaeT B MHOM pexume, Yem orepaTums-
Hble COTPYOHWKM, UTOrM paboTbl NoapasfaeneHnin
NoABOAATCS MO HeAensiM, cnefoBaTeNbHO, Npu He-
paBHOMEPHOM pacrnpefeneHnn paboTbl B TedeHue
paboueli Hegenn (NOHeOEeNbHUK—MATHMLA) K KOHLY
Hepenn (YeTBepr—nNAaTHULA) HakanaMBaeTcs 06beMm
paboThl, TPebyoLWMIA 6oNbLUE MHTEHCUBHOCTY A5
€ee BbINONHEHNS (CneunansHasa n usnyeckas noa-
roTOBKa, PEMOHT MOXaPHOMN TEXHUKWU, XO3ANCTBEH-
Hble paboThl 1 Np.), 4TO CKa3blBAETCH Ha TPaBMaTU3-
Me onepaTMBHbIX COTPYAHUKOB [2].

TpaBmarnam rno mecsuam. JuHammka ronosoro
pucka TpaBMatm3ma no mMecduam roga B 1999-
2015 rr. npencrasneHa B Tabn. 6. OTmevaeTcs He-
3HaunTeNbHas BapuabenbHOCTb pucka TpaBmMaTu3-
mMa no mecsuam ¢ 0,372 no 0,520 - 102 TpaBm/rog.

AHanM3 no3BONMUA BbISBUTb TOAOBbIE LMKJIbI.
Hanbonbwunin  rogoBoM  pPuUCK  MPOU3BOACTBEH-
Horo TpaBmaTuama Obin B anpene 0,520 1073
n mae - 0,515+ 102 Ttpasm/rog nnm 0,433 - 10
n 0429-10* TpaBM/Mec, B 3TU MeCsiLbl Npou-
3ownmn 19,6 % TpaBm OT 00OLLEro KomyecTsa (puc.
8, cnesa). lpn paBHOMEPHOM pacnpeneneHun
Tpaem B TeyeHne roga (1 mec — 8,3% TpaBm) umx
[ONs B YKA3aHHbIN nepuon AOJKHA COCTaBnsATb
16,6 %. lMpu 3HaUMMOM KOSDDULMEHTE AETEPMU-
Hauum (R? = 0,60) BbISIBNIEHO YMEHbLUEHNE TPaBMa-
TM3ma y onepaTuBHOro nepcoHana ¢ anpens no ge-
kabpb (cM. puc. 8, cnpaga).

JnHaMmmnka noxapoB B TEYEHME rofga Xxapakre-
pu3oBanach yBelM4YEHNEM MX KONNYECTBA B anpe-
ne—mae, yMeHbLUEHMEM JIETOM, POCTOM OCEHbIO

fatigue duties, etc.), increases by the end of
week (Thursday-Friday), thus affecting the
traumatism of response staff [2].

Traumatism by months. Table 6 presents
the annual risks of traumatism by months
of the year in 1999-2015. There is a slight
variability in the risk of injury by month from
0.372 10 0.520 - 102 injuries/year.

The analysis revealed annual cycles.
The highest annual risk of occupational
traumatism was in April 0.520+10® and
in May - 0.515-10° injuries/year or
0.433 - 10-4 and 0429 - 10-4 injuries/month.
These months comprise 19.6 % of the total
number of injuries (fig. 8, left). In case of a
uniform distribution of injuries during the year
(1 month — 8.3 % of injuries), their proportion
in the specified period should be 16.6 %. With
a significant coefficient of determination
(R = 0.60), a decrease in traumatism in
response personnel was revealed from April
to December (see fig. 8, right).

The dynamics of fires during the year was
characterized by anincrease in their numberin
April-May, a decrease in summer, an increase
in autumn and in December—-January (see Fig.
8, right). The congruence of fire and injury
curves is low (r = 0.03; p > 0.05), that may
indicate different factors in their development.

Traumatism by seasons. Table 7 presents
annual risks of injuries by seasons in 1999-
2015. There is a low variability in the level of
injury by seasons. On average there were
(114 £ 14) injuries in winter, (129 £ 16) injuries
in spring, (113 = 14) in summer, (103 = 13) in
autumn. Injury risk amounted to 1.057 - 10-3
injuries/year, 1.189-103, 1.043-10" and
0.942 - 103 injuries/year, respectively.
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[o0BbIE PUCKM BO3HUKHOBEHNSI NPOMECCUOHANbHBIX TPABM Y onepaTuBHOro nepcoHana NMC Poccun

no mecsauam roga (x10-%)
Table 6. Annual risks of occupational injuries in response staff of SFS by the months of the year (x107%)

Ta6bnuua 6

fon Mecsu roga Month
Year | fHBapb deBpanb| MapT |anpenb| mam VIOHb | MIONb | @BrycT | CEHTAOPb | OKTA0pPb | HOAOPL | Aekabpb
January |February| March | April May | June July |August |September| October |November|December
1999 | 0.591 0.605 | 0.701 | 0.893 | 0.852 | 0.742 | 0.976 | 0.660 0.728 0.508 0.701 0.536
2000 | 0.682 0.665 | 0.597 | 0.716 | 0.819 | 0.648 | 0.614 | 0.597 0.631 0.512 0.461 0.546
2001 | 0.548 0.575 | 0.561 | 0.616 | 0.630 | 0.548 | 0.589 | 0.561 0.479 0.575 0.534 0.561
2002 | 0.813 0.876 | 0.781 | 0.940 | 0.860 | 0.876 | 0.765 | 0.701 0.844 0.908 0.844 0.892
2003 | 0.6583 0.623 | 0.623 | 0.684 | 0.745 | 0.608 | 0.638 | 0.653 0.547 0.623 0.577 0.608
2004 | 0.449 0.522 | 0.435 | 0.507 | 0.580 | 0.449 | 0.435 | 0.362 0.478 0.493 0.464 0.507
2005 | 0.695 0.695 | 0.591 | 0.800 | 0.765 | 0.626 | 0.730 | 0.695 0.521 0.452 0.452 0.521
2006 | 0.574 | 0.615 | 0.492 | 0.656 | 0.676 | 0.553 | 0.594 | 0.533 0.615 0.533 0.471 0.553
2007 | 0.333 0.333 | 0.205 | 0.359 | 0.384 | 0.436 | 0.256 | 0.256 0.333 0.205 0.179 0.308
2008 | 0.411 0.459 | 0.338 | 0.459 | 0.435 | 0.459 | 0.532 | 0.532 0.459 0.338 0.338 0.338
2009 | 0.429 0.368 | 0.444 | 0.643 | 0.475 | 0.398 | 0.444 | 0.291 0.276 0.306 0.306 0.383
2010 | 0.348 0.378 | 0.515 | 0.409 | 0.439 | 0.621 | 0.348 | 0.348 0.348 0.288 0.182 0.197
2011 | 0.552 0.403 | 0.522 | 0.686 | 0.567 | 0.507 | 0.343 | 0.373 0.358 0.328 0.254 0.403
2012 | 0.188 0.137 | 0.205 | 0.188 | 0.256 | 0.256 | 0.137 | 0.154 0.171 0.120 0.102 0.137
2013 | 0.102 0.068 | 0.119 | 0.068 | 0.119 | 0.238 | 0.187 | 0.102 0.153 0.136 0.119 0.085
2014 | 0.1038 0.172 | 0.172 | 0.103 | 0.086 | 0.172 | 0.137 | 0.223 0.137 0.137 0.189 0.086
2015 | 0.110 0.091 | 0.073 | 0.110 | 0.073 | 0.000 | 0.037 | 0.037 0.110 0.091 0.146 0.183
M*m | 0.446 £ | 0.446 = | 0.434+|0.520 +| 0.515+| 0.479+| 0.457+|0.416+| 0.423 = 0.385+ | 0.372+ | 0.403
0.054 | 0.056 | 0.052 | 0.067 | 0.064 | 0.053 | 0.062 | 0.053 0.052 0.0583 0.052 0.053

1 B nekabpe—sHBape (cM. puc. 8, cnpasa). KoHrpy-

SHTHOCTb KPMBbLIX MOXapPOB M TpaBMaTnamMa — HU3-
kas (r = 0,03; p > 0,05), yTO MOXET yKa3biBaTb Ha
yyacTtume B ux GopMmpoBaHmnn pasHbiX pakTopoB.
TpaBmatn3m o ce3oHam roga. [uHamuka ro-
[OBOr0 pucka TpaBMartMamMa Mo Ce30HaMm ropa
B 1999-2015rr. npeacrtaBneHa B 1abn. 7. OTtme-
yaeTcs HeBblCOkasi BapuabenbHOCTb YPOBHSI TpaB-
MatmMama no ce3oHam ropga. B cpepHem 3umori
nonyyanu (114 = 14) TpaBm, BecHom — (129 + 16), ne-
ToM — (113 £ 14), oceHbio — (103 = 13) TpaBm, a ypo-
BEHb pucka TpaBmartuama coctasun 1,057 1073,
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Fig. 9 depicts the structure and dynamics

of annual risk of occupational traumatism by
the seasons of the year in 1999-2015. With

high coefficient of determination (R? = 0.94)

Tpaembl, x1073/rop,

annual seasonal cycle was revealed. Generally
it was characterized by the highest rates of
risk in spring and a following decrease in
summer, the greatest decrease in autumn and
a slight increase in winter, etc. Congruence
curves of fires and injuries is low (r = 0.02
p > 0.05), that may indicate different factors
in their development.

Moxapsl, ThiC.

Injuries, x10-3/year Fires, thous
0.45 22
0.40+ r20
0.357 r18
0.304 r16
0.25— T 14

a> L2
27
7>
25

Occupational traumatism

Fires

—i— [TpoheccuoHarnbHbiii TpaBMaTt3M —— Moxapbl = = MoAMHOMUANbHbLINA TPEHA,
Polynomial trend

Puc. 8. CtpykTtypa (%, cneea), puck npoM3BOACTBEHHOIO TpaBMaTnU3mMa y ornepaTtmBHOro nepcoHana
1 KONMYECTBO NOXapoB (cnpasa) no mecsuam rona B 1999-2015 rr.

Fig. 8. Structure (%, left), the risk of occupational traumatism among response personnel
and number of fires (right) by months of the year in 1999-2015.
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Ta6bnuua 7
[op0BbIE PUCKM BO3HUKHOBEHNS MPON3BOACTBEHHBIX TPABM Y onepaTuBHOro nepcoHana NMC Poccun
no mecsuam roga (x10-%)
Table 7. Annual risks of occupational injuries in response staff of SFS by the seasons (x1079)
Ce3oHroga Season
fon,
Year 31ma BECHa neto 0oCeHb
Winter Spring Summer Autumn
1999 1.731 2.446 2.377 1.937
2000 1.894 2.132 1.859 1.604
2001 1.684 1.807 1.698 1.588
2002 2.581 2.581 2.342 2.597
2003 1.884 2.051 1.899 1.747
2004 1.478 1.521 1.246 1.434
2005 1.912 2.155 2.051 1.425
2006 1.742 1.824 1.681 1.619
2007 0.974 0.948 0.948 0.718
2008 1.208 1.233 1.523 1.136
2009 1.179 1.562 1.133 0.888
2010 0.923 1.362 1.317 0.817
2011 1.357 1.775 1.223 0.939
2012 0.461 0.649 0.546 0.393
2013 0.255 0.306 0.527 0.408
2014 0.360 0.360 0.532 0.463
2015 0.383 0.256 0.073 0.347
M*m 1.057+0.120 1.189+0.125 1.043+0.114 0.942+0.104
1,189-10°3, 1,043-10° 1 0,942 - 103 TpaBm/rog Supposedly the increase of risk of
COOTBETCTBEHHO. occupational traumatism in spring is

Ha puc. 9 nsobpaxeHbl CTPyKTypa 1 guHamMmka
rogoBOro pucka npous3BOACTBEHHOIO TpaBMaTU3-
Ma no ce3oHam roga B 1999-2015rr. lNpwu BbICO-
KoM koadpduumeHTe petepmuHauum (R2 = 0,94)
BbISIBJIEH CE30HHbIN €XEeroAHbln UMK/, KOTOPbIN,
KaK NpaBuio, XapakTeprusoBancs MakCMMasbHbIMU
rnokasartensaMu pucka TpaBmaTu3ma BECHOM C Mno-
ClenyloWwyM CHUXEHMEM €ro JIETOM, HanbobLNM
YMEHBLUEHNEM OCEHbIO U HE3HAYUTENBbHbLIM YBENU-
YeHVeM 3UMOM U T. A. KOHFPYSHTHOCTb KPUBLIX MO-
XapoB 1 TpaBmatnama — Huskad (r = 0,02 p > 0,05),

Tpaembl, x1073/rop

determined by an increase in number of fires
(see fig. 9, right). The number of fires also
increases due to beginning of the heating
season in low-storey houses as a result of
violation of furnaces and heat-generating
devices operation rules, overloads and short
circuit wiring. Low-storey houses are usually
constructed with inflammable, mainly wooden
structures with voids (rooms) without fire
barriers or with low fire resistance of doors and
interior walls. In these buildings fires develop

Moxapsl, TbiC.

Injuries, x10~3/year Fires, thous
1.30 60
AoceHb V%Im{a 1.20
utumn 24,95 inter . - 55
‘ 1.10+ F 50
1.00+ 45
TNeto
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0.90 T T T ™ 40

3uma BecHa Tleto OceHb
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—X=TlpodheccnoHanbHbI TpaBMaTU3M —— Moxapbl = = [oAMHOMUANbHbI TPEHA,

Occupational traumatism

Fires Polynomial trend

Puc. 9. Ctpykrtypa (%, cnesa), roooBoii puck Npon3BoACTBEHHOMO TpaBMaTn3amMa y onepaTtMBHOrO nepcoHana
1 KONMYECTBO NOXapoB (crpaea) no cezoHam roga B 1999-2015 rr.

Fig. 9. Structure (%, left), the risk of occupational traumatism among response personnel
and number of fires (right) by seasons in 1999-2015.
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4YTO MOXET yKa3blBaTb Ha yyacTue B Ux GpopmMmpoBa-
HUW Pa3HbIX GAKTOPOB.

Bo3moxHO, yBennyeHne pucka npodeccuno-
HaNbHOro TpaBMaTM3mMa BeCHOM 06YyCcnoBIMBaeTCS
POCTOM KONMYECTBA MOXapoB (CM. puc. 9, cnpaga).
KonnyecTtBo noXxapos yBeNn4MBaeTCs U C HacTyrne-
HVEM OTOMNUTENBHOIO CE30HA B MaJI03TAXKHbIX XJTbIX
JoMax Mo NpuYMHe HapyLleHWs npaBun YyCTPOMCTBA
M aKcrnnyataummy nevyein 1 TennoreHepupyoLwmx npum-
0O0opoB, Neperpy3ok 1 KOPOTKOro 3aMblKaHWs ANEKTPO-
npoBoaku. [1ns cTponTensCcTBa Masio3TaXHbIX JOMOB
NMPUMEHSIIOTCH, Kak Nnpaswuio, roptoyne, B OCHOBHOM
hepeBAHHbIE KOHCTPYKLMK C MyCTOTamMn (KOMHaTamu)
6e3 orHenperpaguTeneit UM ¢ HU3KOM OrHEeCTOKO-
CTbIO BEPEN U MEXKOMHATHbLIX CTEH. [1oXapb! B 3TnX
30aHUAX PasBMBAJINCE Tak CTPEMUTENIbHO, YTO He-
pPenKko OHW 3akaH4MBaIMCb OO0 Npuesga rnoXapHoro
Kapayna. B otnnyme o1 MHOroSTaXkHbIX NOMELLEHNT
MoXapoTyLUeHNEe MaJIO3TaXHbIX JOMOB MEHEE CJI0X
HO N TPYOOEMKO, YTO COMPOBOXAAETCH MEHbLUEN Be-
POSITHOCTBLIO MPOU3BOACTBEHHOIO TPAaBMaTMU3Ma.

Taknm 06pa3om, BbisiBJIEHA LIMKJIMYHOCTb PUCKOB
BO3HMKHOBEHUS1 TpaBMatmama y noxapHbix PrC
MYC Poccun B 3aBUCUMOCTW OT YAaCOB CYTOK, OHEN
Hepenn n mecsueB roga, o0ycnoBieHHasn xapakTe-
pom 60eBO paboThbl U ApyrMMu nNpodeccuoHasb-
HbIMU pakTopamu.

Tméesnp Ha nponssoacree. C 1996 no 2015r.
NP NCMOSTHEHUM CNYXXEOHbLIX 06513aHHOCTE NOrMdn
277 cotpyaHukos TIC Poccun, B ToM yncne 179 ve-
JIOBEK OrnepaTmBHOro nepcoHana. CpenHerogoBoe
KONM4YecTBO normdwmnx cotpyaHukos MIC Poccun
OT NPOU3BOACTBEHHLIX OT TPABM COCTaBuO (14 £ 2),
onepaTtnBHoro nepcoHana — (9 = 1). NonuHommanb-
HbIA TPEH, NPY HN3KOM KO3 DULIMEHTE OeTepMUHa-
umm (R? = 0,58) nokasbiBaeT yMeHbLUEHE abCONIOT-
HOro konuyecTsa nornbumx (puc. 10, cnesa).

OgHako NONMHOMUANbHBIA TPEHA, MPU HEBbI-
cokoM KoadppunumeHte getepmuHaumm (R2 = 0,58)

Konuuectso Number

so rapidly that they often end before response
of the fire guard. In contrast to multi-storey
buildings, firefighting in low-storey houses is
less difficult and time-consuming, therefore
there is a lower probability of occupational
injuries.

Thus, the cyclical nature of the risks of
injuries in staff of SFS EMERCOM of Russia,
depending on hours of the day, days of the
week and months of the year, due to the
nature of combat work and other professional
factors was revealed.

Death at workplace. From 1996 to 2015,
277 employees of the Russian SFS, including
179 people of response personnel died in the
course of duties. The average annual number
of deaths in staff of the Russian SFS from
occupational injuries amounted to (14 * 2),
response staff (9 = 1). A polynomial trend with
a low coefficient of determination (R? = 0.58)
shows a decrease in the absolute number of
deaths (Fig. 10, left).

However, the polynomial trend with a low
coefficient of determination (R2 = 0.58) shows
anincrease in the proportion of firemen deaths
in the structure of occupational traumatism
(Fig. 10, right). In 1996, the proportion of such
deaths was 3.9%, in 2015-6.8 % (an increase
by 2.9%). The average contribution of deaths
to the structure of occupational injuries in
1996-2015 was (3.9 £ 0.4)%.

Level of death of the staff of the SFS from
occupational injuries was (0.125 £ 0.011) %o.
The polynomial trend of the level of firemen’s
death from injuries in the course of duties, with
a low coefficient of determination (R2 = 0.17),
shows a trend of data reduction. Significant
(R? = 0.97) dynamics of reduction of Russian
workers’ death was also revealed (Fig. 11).
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Puc. 10. KonnyecTtBo normbLumnx ot npodeccnoHasnbHbIX TPaBM (Cresa), A0S CMepTesbHbIX MICXO40B
B CTPYKTYpe NPON3BOACTBEHHbIX TPAaBM (cnpasa) y coTpyaHukos [TIC Poccuu.

Fig. 10. The number of deaths from occupational injuries (left), the proportion of deaths
in the structure of occupational injuries (right) in the staff of Russian SFS.
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Fig. 11. The level of deaths from occupational injuries among the staff of Russian SFS and Russian workers.
MokasbiBaeT yBENM4YeHne O0nu rmbenn noxapHbIX There is no doubt that the level of
B CTPYKType€ npou3BOACTBEHHOro TpaBmaTtuama death from occupational injuries in

(cm. puc. 10, cnpaea). B 1996 r. nons Taknux cmepTen
6bina 3,9%, B 2015 . — 6,8 % (yBenuyeHme Ha 2,9 %).
CpenHuii Bknag, CMepTerbHbIX UICXOO0B B CTPYKTYPY
NPoOn3BOACTBEHHbIX TpaBM B 1996-2015 rr. okasan-
cs(3,9+0,4)%.

YpoeeHb rubenu cotpyaHukos MC Poccum ot
npodeccuoHanbHbIx Tpaem 6bin (0,125 = 0,011) %eo.
MonMHOMUanbHbIN TPEHA, YPOBHSA rmbenn noxapHbix
OT TpaBM, MOJIYYEHHbIX MPU WUCMOSIHEHUN CIy>Xe0-
HbIX 00SA3aHHOCTEN, MPU HU3KOM KO3dduUMeHTe
netepmuHaumn  (R? 0,17) BeMOHCTpUpyeT TEH-
OEHUMIO CHUXEHUS AaHHbIX. BeigBneHa Takxe 3Ha-
ynmasn (R?2 = 0,97) ouHamMumka ymeHbLUeHUs rmbenu
paboTHMKOB Ha npoundeoacTee B Poccum (puc. 11).

He BbI3bIBAET COMHEHWIA, 4TO YPOBEHL rMBenn ot
npodeCcCuoHanbHbIX TPaBM Yy OMNEpaTMBHOrO nep-
coHana 6bin 6onblie (0,149 = 0,014)%o0, 4emM y Bcex
cotpyaHukoB MTIC Poccum. OgHako CMepTHOCTb OT
NPOM3BOACTBEHHbBIX TPaBM Yy Tpyadwmxcs Poccuun
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response personnel was greater (0.149 =
0,014) %o, than in all employees of Russian
SFS. However, the mortality rate from
occupational injuries among Russian
workers (0.116 = 0.007) %o was statistically
significantly lower than that of the response
personnel (p < 0.05).

Fig. 12 shows the distribution of the
structure of occupationalinjuries that caused
death of employees of SFS in 1998-2015.
The largest number of injuries was in the
Central (53), Privolzhsky (48) and Siberian
(39) federal districts (see Fig. 12, left). The
highest levels of deaths from occupational
injuries were in the North Caucasus, North-
West and Southern districts — 0.185, 0.151
and 0.141 %o (see Fig. 12, right).
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Puc. 12. CtpykTypa KoimiecTsa Npon3BOACTBEHHbIX TPABM, CTaBLUMX MPUYUHON rmbenn (%, cnesa) coTpyaHukos MC
Poccun, n ypoBeHb CMepPTHOCTM OT NPON3BOACTBEHHLIX TPaBM (cnpasa) no penepanbHbiM okpyram Poccum (1998-2015 rr).

Fig. 12. The structure of number of occupational injuries that caused death (%, left) of staff of SFS, and the level of mortality
from occupational injuries (right) in the federal districts of Russia (1998-2015).

22

Medico-Biological and Socio-Psychological Problems of Safety in Emergency Situations. 2018. N 3



Menuko-bronoruyeckne 1 counanbHO-NCMXoNornyeckme npobnemsl 6e30nacHOCTY B Ype3BblyaiiHbix cutyaumsx. 2018. Ne 3

(0,116 = 0,007)%o0 oOkadanacb CTaATUCTMUYECKMU
3HAYMMO MEHbLUE, YEM Y OMEPATUBHOIO NEPCO-
Hana (p < 0,05).

Ha puc. 12 nokasaHo pacnpeneneHue npo-
deccrmoHanbHbIX TPABM, CTaBLUMX NPUYNHON U-
6enu cotpyaHukos INMC Poccun B 1998-2015rr.,
no depepansHblM okpyram. Hambonbliee Konm-
4ecTBO TpaBM 6blsio B LleHTpansHoMm (53), Mpu-
BOJIXCKOM (48) 1 Cnbupckom (39) denepasnbHbix
okpyrax (cm. puc. 12, cnesa). Camble BbICOKME
YPOBHW rMbenu y noxapHbIx OT NpodeccroHab-
HbIX TpaBMm Habngannce B CeBepo-KaBkasckom,
CeBepo-3anagHom u KOxHom okpyrax — 0,185,
0,151 1 0,141 %o (c™m. puc. 12, cnpasa).

3aknioueHue

CpenHeronoBor ypoBeHb npodeccuoHab-
Horo TpaBmatuama 3a 20 net (1996-2015rT.)
y coTpyaHukoB MC Poccun coctasun (3,795 +
0,390) %o, y Tpyosdwwmxca Poccum - (3,410 =
0,351)%. [lpodeccroHanbHbIi  TpaBMaTU3M
y onepaTtmBHOro coctasa 3a 1999-2015 rr. oka-
3ancs (5,295 + 0,644) %o, 4TO 3HAYMMO OOJbLLE,
yem y paboTtHukoB Poccum,— (3,000 + 0,318) %o
(p <0,05).

OTmevaeTca TeHOEHUUS YMEHbLUEHUST Mpo-
deccumoHansHoro Tpaematuama B [MTIC Poccun
1 y paboTHukoB Poccuun. YcTtaHoBneHa MoOSIOXM-
TENbHAs CTAaTUCTUYECKN 3HA4YMMas B3aMMOCBS3b
KONM4YecTBa TPaBM U Bble3a0B ¢ 60eBoli paboToli
(r = 0,51; p < 0,05), konnyecTea TpaBM 1 ypOB-
HA TpaBmatmama y cotpyaHukoB [TIC Poccuum
CO CJIOXHOCTbIO BbIMOJHEHNS 33434 MOXapo-
TYLLIEHVST MO KONMYECTBY MPUMEHEHUS CPEACTB
VIHOVIBUAYANbHOW 3alLMThl OPraHOB AbIXaHus (I =
0,58 n r = 0,46 cootBeTcTBEHHO Npu p < 0,05).

BbiiBieHa UMKIWYHOCTb PUCKOB BO3HUKHO-
BEHUS1 TpaBMaTu3Ma y OnepaTuMBHOrO NepcoHa-
na I'McC Poccun B 3aBMCUMOCTM OT 4acOB CYTOK,
OHen Hepenn n mMecsueB roga, obycrnosneHHas
xapaktepom 06oeBoli paboTbl U APYrMMKU MNpPO-
deccuroHanbHbiMN dakTtopamMmn. JaHHbIn HeHo-
MeH TpebyeT JOMNONHNTENIbHOIrO UCCIIE0BaHMS.

B 1996-2015 rr. ypOBEHb CMEPTHOCTU Yy CO-
TpyaHukoB MIC Poccun oT npodeCccroHanbHbIx
Tpaem okasancs (0,125 £ 0,011) %o, y onepaTtms-
Horo nepcoHana — (0,149 + 0,014) %o, y paboT-
HukoB Poccun — (0,116 £0,007) %o. CMEPTHOCTL
OT NPON3BOACTBEHHLIX TPaBM Y paboTHMKOB Poc-
cuu Bbla CTaTUCTUYECKN JOCTOBEPHO MEHbLUE,
yeM y onepatnBHOro nepcoHana (p < 0,05)

B uenom, y COTPYOHMKOB U OMNEepaTUBHOIo
nepcoHana I'MC Poccuu BbISIBIEH YPOBEHb MPO-
deccrmoHanbHOro TpaBMaTMaMa U CMepTHOCTU
OT NMPOdECCUOHANbHbIX TPaBM, COMNOCTAaBUMbIN
C YPOBHEM y paboTHMKOB Poccuu, 4To, ¢ 0aHOM

Conclusion

The average annual level of occupational
traumatism in 20 years (1996-2015) in the staff
of Russian SFS amounted to (3.795 + 0.390) %o,
in Russian workers - (3.410 = 0.351)%.
Occupational traumatism in the response staff
for 1999-2015 was (5.295 * 0.644) %o, which is
significantly more than in Russian workers (3.000
+0.318) %o (p < 0.05).

There is a tendency of reduction in occupa-
tional traumatism in SFS and Russian workers.
A positive statistically significant relationship
is established between the number of injuries
and performance of combat work (r = 0.51;
p < 0.05), the number of injuries and the level of
traumatism in the staff of SFS by the complexity
of accomplishment of fire-fighting mission in
amount of use of personal respiratory protection
(r=0.58 and r =0.46, respectively, at p < 0.05).

The cyclical nature of risks of traumatism in
response staff of Russian SFS, depending on
hours of the day, days of the week and months of
the year, due tothe nature of combat performance
and other professional factors was found. This
phenomenon requires additional research.

In 1996-2015, the mortality rates due to
occupational injuries were (0.125 £ 0.011) %o,
(0.149 £ 0.014)%0 and (0.116 = 0.007)%o
in SFS staff, operational staff and Russian
workers, respectively. The mortality rate from
occupational injuries among the Russian workers
was significantly less than that of the response
personnel (p < 0.05)

In general, level of occupational traumatism
and mortality from occupational injuries of
employees and response personnel of the
Russian SFS can be comparable with level
revealed among the Russian workers. It indicates,
on the one hand, the effective organizational and
technological measures for the prevention of
occupational injuries and the death of firefighters,
and, on the other hand, high level of occupational
traumatism of the Russian workers.
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Ton pexaunei npopeccopa
C.C. Anexcanmuna

MpeactaBneHsbl 104 goknana koHbepeHunn, npowweaein 12 ceHTabpa 2018 r. Bo
BCcepocCcunckom LLEHTPE 3KCTPEHHOW N paguaLmMoHHON MeguunHbl um. A.M. Hukndo-
poBa MYC Poccum (CaHkT-MeTepbypr). MaTepuanbl 40OKIaa0B NOCBSLLEHbI akTyaslb-
HbIM Mpo6seMaM MHHOBALMOHHBIX MEAMLIMHCKMX TEXHONOrnin, mMeamnko-buonoruye-
CKMM acnektam 6e30MacHOCTU B Ype3BblyaHbIX CUTYaLMUSX U MeAUNLMNHBI KaTacTpod.
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