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PE3IOME. Béedenue. Jlns noBbilicHUs WHOOPMATHBHOCTU PE3yJIbTaTOB pacdyeTa PUCKA 3710pO-
BbIO HaceJeHus M oOecliedeHus: BO3MOKHOCTH MPOBEJEHUS CPAaBHUTEIBHOTO aHAJIN3a HEOO0XOau-
MO HCIOJIb30BaTh IOKA3aTENIb, KOTOPBIM 1T03BOJISIET XapaKTePHU30BaTh BEIPA)KEHHOCTH B3aUMOCBSI3U
¢dakTOpoB U MoKazaTenel 310poBbs HaceneHus. Lenv uccnedosanus — o6GO0CHOBAaHUE BO3MOXKHO-
CTH UCIIONB30BaHMs Nokaszarens «l mobdansHoe Opems Oone3Hel» A THTUEHUYECKOM OLCHKH CaHM-
TapHO-3MHIEMHOJIOTUYECKOr0 OJIATONONTYYHUsl HACEJICHUS HAa OCHOBE HCIIOJIb30BAaHUSI METOIOJOIHH
OLICHKU PHCKa 310poBbl0. Mamepuanst u memoodsl. VIcnonb30BaHbl MOJCIBHBIC TEPPUTOPUU C 3a-
TpSI3HEHUEM aTMOC(HEPHOTr0 BO31yXa MEJIKOANCIEPCHOM MBLIBIO (BBILLIE MPEISIbHO JOMYCTUMON KOH-
LEHTpaLH) U aKycTU4YecKoi Harpy3koii (60, 65, 70 nbA). M3mepsembiM napameTpoM ObLIT OJUH TOJ
3nopoBoii xu3Hu DALY (Disability-Adjusted Life Year), moTepsHHBIN U3-3a 00J€3HU, HHBATHTHOCTH
WJIH TIpeXAeBpeMeHHoi cMepTH. Ctatuctrueckas oopaboTka IpoBeeHa B TAKETE CTaHJapTHBIX MIPO-
rpamMm Excel 16.0 (Office 2016). Pe3ynrvmamui. Vicnonb3oBanue pakToOpoB pUcCKa (XUMHUUIECKOE HIIH
¢du3nuecKoe 3arpsa3HeHUe MPUPOIHBIX CPE) MO3BOJISACT OLCHUTD, Kakas 0151 OpeMEeHH KOHKPETHOTO
3a00JeBaHMsl BbI3BaHa BO3/EHCTBHEM HEOIaronpusTHOro GakTopa Wi KOMIUIEKca (pakTOpoB OKpY-
xKaromeil cpenpl. IIpencraBieHHble pacdyeThl SIBISIOTCS YNPOLICHUSIMH CIOXKHBIX OMOJIOTMYECKUX
nporeccoB. Bmecte ¢ TeM ¢ pa3BUTHEM TPAaHCIIOPTHOH MHAPACTPYKTYPHI TOPOIOB U POCTOM LIyMa
Oynet yBenuuuBarbcs Opems Oosesneil. HabmionaeTcs BelpaskeHHast HeNMMHEHHas 3aBUCUMOCTD. [Ipu
noBbleHnH ypoBHs myma ¢ 60 1o 70 1bA (na 10 1bA) cymmapHoe 6pemst 6ose3Hel yBeaTnunBaeTcs
Oonee 1yeM B jBa pasa (¢ ~1220 no ~2740 DALY/ron). 3axarouenue. 1IpensioxkeHHBI METOTMYECKII
MOAXOJ TI03BOJISICT MEPEBECTH TMTMEHMYECKYIO OLIEHKY Ha 0osee BHICOKUN YPOBEHb CPAaBHUTEIBHON
KOJIMYECTBEHHOH OLICHKH BIUSHUS (PAaKTOPOB HA 370POBbE HACEICHUS U pPealn3yeT MEXaHU3M pacde-
Ta 3¢pHekTHBHOCTH NPOPHIAKTUUECKUX MEPOTIPUSATHH.

KJHKOYEBBIE CJIOBA: ruruenndeckas olieHKa, pUcK 3I0pOBBI0, rI00aibsHOe OpeMs Ooie3HeH

Hcrounuk ¢puHaHCHPOBaHHUA. ABTODHI 3asBISIOT 00 OTCYTCTBUH BHEUTHETO (PMHAHCHPOBAHUS TIPH MPO-
BEJICHUH MCCIIEIOBAHUS.
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ABSTRACT. Introduction. In order to increase the informativeness of the results of the population
health risk calculation and to ensure the possibility of conducting a comparative analysis, it is ne-
cessary to use an indicator that allows to characterize the severity of the relationship between factors
and indicators of population health. The purpose of the study is to substantiate the possibility of
using the Global Burden of Diseases indicator for a hygienic assessment of the sanitary and epide-
miological well-being of the population based on the use of the health risk assessment methodology.
Materials and methods. Model territories with atmospheric air pollution by fine dust (above the
maximum permissible concentration) and acoustic load (60, 65, 70 dBA) were used. The measured
parameter is one year of healthy life DALY (Disability-Adjusted Life Year), lost due to disease,
disability, or premature death. Statistical processing was carried out using the standard Excel 16.0
(Office 2016) software package. Results. The use of risk factors (chemical or physical pollution of
natural environments) allows to assess the proportion of the severity of a particular disease associat-
ed with exposure to an unfavorable factor or a combination of environmental factors. The presented
calculations are simplifications of complex biological processes. However, as cities develop their
transportation infrastructure and noise levels increase, the burden of diseases will also increase.
There is a clear non-linear relationship. When the noise level increases from 60 to 70 dBA (by
10 dBA), the total burden of diseases increases by more than two times (from ~1220 to ~2740 DALY/
year). Conclusion. The proposed methodological approach allows for a higher level of comparative
quantitative assessment of the impact of factors on public health and implements a mechanism for
calculating the effectiveness of preventive measures.

KEYWORDS: hygienic assessment, health risk, global disease burden
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BBEJAEHUE

KiroueBbiM 110X0/I0OM COBPEMEHHOM J10Ka3a-
TENBHOU MONUTUKY B 001aCTH 3ApaBOOXPaHEHHS U
OXpPaHBbI OKPYXKAIOIIEH CPEbl SBISAETCS METO0IIO-
I'vsl OLICHKH PHCKa 3J0POBbIO HaceneHus. s ko-
JINYECTBEHHOW OLIEHKU HETaTUBHOTO BO3/IEHCTBUSA
(hakTOpOB OKpy’Karomel cpelbl Ha 370pOBbhe Ha-
CeJIeHUsI M ONpeNeseHus J0IHu 3a00JIeBaeMOCTH,
CMEPTHOCTH W WHBAJIHIHOCTH B TIOMYJSAIUHU, KO-
TOopasi MOXeT ObITh 0OyCJIOBJCHAa BO3JCHCTBHEM
KOHKPETHBIX PHCKOB (3arpsi3HEHNE BO3TyXa, BOJIBI,
MOYBBI, IIYM H T.J.), @ TAKXKE AJISl peaan3aliy BO3-
MOYKHOCTH TMPOBEJICHHS CPABHUTEILHOTO aHaln3a
CaHUTAPHO-3MUAEMHOJIOTHIESCKOTO OJIaromoIydus
HaceJeHUsl Ha Pa3IUYHBIX TEPPUTOPHUAX HE0OXo-
JTUMO HCIIONB30BATh MMOKA3aTeh, KOTOPBIA HATIISA-
HO JCEMOHCTPHUPYET BBIPAKCHHOCTL HU3Yy4YaCMbIX
B3aUMOCBSI3EH.

WHcTUTyTOM TOKa3areneld U OLEHKH 310POBbS
(Institute for Health Metrics and Evaluation,
IHME) nmns m3amepeHus nmotepb 340pOBbs Hacese-
HUS OT OOJIE3HEH, TPaBM U (PaKTOPOB pHCKa pa3pa-
00TaH METOMUYECKHI KOMIUIEKCHBIH MOIXOI, pe-
aJM30BaHHBIA B moka3arene «lmoOambHoe Opems
oomnesnein» (I'bb) u ero kommoHeHTe «DKOJIOTHYE-
ckoe Opemst 6onesneit» (Environmental Burden of
Disease, EBD) [1-4]. B mHacTosmiee BpeMst TaHHBIH
MoKa3aTesb elle He MMEET IIMPOKOTO NMPUMEHEHUS
pIRIG: | TUTHEHUYECKON OLICHKM PHUCKa 310pOBbHA Ha-
CeJIeHHUS.

HEJIb UCCJIEJOBAHUA

Lenbro HacTOsIICH pabOTHI CTAI0 00OCHOBAHHE
BO3MOKHOCTH MCITOIB30BaHMs ToKaszarens «Io-
OanpHOE Opemsi Ooyie3HEi» sl THTHEHUYECKOU
OIICHKH CaHUTapHO-3MHJICMHOIOTMYeCcKoro Oa-
rOIOJIyYHsI HACCIICHHUS Ha OCHOBE HCIIOJb30BaHHUS
METOJIOJIOTHH OI[EHKU PUCKA 3I0POBBIO.

MATEPHAJIBI U METO/bI

Hns anpobanuu MeTona pacyera IoKazaTels
I'bb wucnonb30BaHbl MOZENbHBIE TEPPUTOPUU C
3arpsi3HEHHEM aTMOC(epHOro Bo3IyXa METKOIMC-
TIEPCHON TBUTRIO (BBIMIE TPEACITHHO TOMYCTUMOMN
koHuentpauuu, [1JIK) u pasnuyasIMu ypOBHAMU
akyctuueckoit Harpy3ku (60, 65, 70 nbA). OcHoB-
HBIM u3MepsieMbiM napamerpom ['Bb sBnsercs
DALY (Disability-Adjusted Life Year) — ron
JKU3HH, CKOPPEKTUPOBAHHBIN 10 HETPYHAOCIIOCO0-
Hoctu [1, 5, 6]. Ogua DALY — »To oauH rox 310-
pOBO¥i KU3HH, MMOTEPSHHBINA M3-3a 00JIe3HU, WHBA-

JUIHOCTH WJIM NPEXIECBPEMEHHOH CMepTU. DTOT
MoKa3aTesb CKJIaJbIBAETCS U3 JIBYX KOMIIOHEHTOB:
YLL (Years of Life Lost) — rompl XW3HHU, IMOTE-
PAHHBIE U3-3a NPEXACBPEMEHHON cMepTH, U YLD
(Years Lived with Disability) — rompl >Xu3HH,
MPOXXKUTBIE C HapyIIEHHEM 370POBbs (MHBAIU-
HOCTHIO), B3BEIICHHBIC MO CTENCHU TOKECTH [l-—
10]. Wcnonws3oBanue (pakTOpOB pucKa (XUMHUYE-
ckoe wiH (u3nueckoe 3arpsizHEHUE MPUPOIHBIX
Cpell) TMO3BOJISIET OIIEHHWTh, Kakas JIOJs OpeMeHu
KOHKpPETHOTO 3a00JieBaHMsI BbI3BaHA BO3JCHCTBH-
eM HeOmaromnpusaTHoro ¢(akTopa WIH KOMIUIEKCa
(dakTopoB oKpyxkaromeil cpenpl. CraTucTudeckas
00paboTKa IpoOBEICHA B IMMAKETE CTAHJAPTHBIX TIPO-
rpamm Excel 16.0 [2].

PE3VYJBTATHBI

AHanM3 OTEYEeCTBEHHOW M 3apyOeXHOH Hayd-
HOU NUTeparypbl MO3BOJUII MPOBECTH CPABHEHHE
TPaJIULUOHHOIO MOJAX0Aa K TUTHEHUYECKOH OICH-
K€ W METONYEeCKOT0 MOAX0/Aa, TOTIOJHEHHOTO pac-
yetoMm nokasarenst ['bb. Pesynbrarsl npencrasiie-
HBI B Ta0OauIe 1.

CpaBHUTENIbHBIN aHAJIM3 [OKAa3aj, YTO JOIOJI-
HEHHE TUTMEHNYECKOM OLEHKH pHUCKA 30POBBIO
HaceleHus: MeToauko pacuera ['bb Tpancdop-
MUPYET TUTHEHUYECKYIO OLICHKY M3 KOHCTaTaluu
MPEBBIIIEHNS HOPMAaTHBOB B KOJIMYECTBEHHYIO
OLIEHKY peaJIbHOro yuiepOa 3J0pOBbI0 HaceJICHUS,
Jenasi ee Hay4HO OOOCHOBAHHOM, WHTETPHPOBAH-
HOM ¥ MPUOPUTE3ZUPOBAHHOM.

Jig moATBEepKACHUS PE3y/IbTaTOB CPAaBHUTEIIb-
HOTO aHaJIM3a MOAX0M0B HAMM OCYLIECTBIIEH pac-
yeT ['bBb a1 MonenbHBIX YCAOBUNA TEPPUTOPUI C
3arpsi3HeHueM aTMOC(EpHOTO BO3/1yXa MEJTKOIHC-
MIePCHOM MBIIBI0 U aKyCTUYEeCKOH Harpyskoit (60,
65, 70 nBA). PacueTsl mpoBeieHbI 110 00LIETIPUHSI-
Toi Metonuke [1]. PaccunTansl cnenyroomnue noxka-
sarenu: YLL, YLD, DALY. [Ipu ouenke y4uTsiBa-
J0Ch, 9uTO YeM Oonbiie DALY, cBS3aHHBIX ¢ Ompe-
JIeJICHHBIM (PaKTOPOM PHCKa, TEM BBILLIE €T0 BKJIA]
B obmee Opems OonesHelt B momysanud (Tadm. 2).

Onenka 6peMeHu Oonie3HEN OT 3arpsi3HEHUS at-
MOC(EpHOTO BO3/yXa aBTOMOOMIBHBIM TPaHCIIOP-
TOM M aKyCTHYECKOH Harpy3ku B THIOTETHYECKOM
ropone N ¢ macenenueM 1 000 000 uyenoBek moka-
3aj1a, 4YTO YUCIIO CMEpPTEH, CBA3aHHBIX C 3arps3He-
HHUEeM aTMocepHoro Bosayxa PM, ; or aBrorpas-
cropTa, cocTaBistoT 720 B roz.

ba30BbIii ypoBEeHb CMEPTHOCTH (BCE IPUYUHBI)
U1 cTaHnaptHoro HaceneHus: ~800 cmepreil Ha
100 000 wemoBex B roxa. [lpumenensr kodrdhdu-
uuentsl pucka (ERF), mpenoctaBnennsie Bcee-
MHpPHOH opranm3anueii 3apaBooxpanenus (BO3)
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Tabnuya 1

PesynbTarsl cpaBHUTETFHOTO aHATH3a TPAAUIIMOHHOTO MOIX0/Ia K TUTHEHIMYECKOH OLIEHKEe U METOIUYECKOTO MOAXO0/a,
JIOTIOJTHEHHOTO pacueToM roka3zareiist «[odanbpHoe Opemst 6ome3H

Table 1

Results of a comparative analysis of the traditional approach to hygienic assessment and the methodological approach supplemented
by the calculation of the “Global burden of disease” indicator

TpaauuMOHHBINH MOAX0A
Traditional approach

IMoaxoa, nonosHeHHsbli pacuerom I'bb
An approach supplemented by the calculation of the GBD

Omcymemesue unmezpanvholi oyenku. Pazpo3Hen-
HbIC JJAHHBIC 110 KOHI[EHTPALUsIM Pa3HbIX BELIECCTB
HE JIAl0T 00IIeH KapTHHBI yiiep0Oa 370pOBbI0
HaceJeHus

Lack of an integrated assessment. Scattered data

on the concentrations of various substances does not
provide a comprehensive picture of the damage to public
health

Humeepanvuwiii u konuuecmeennwlii nokazamens. 1106ampH0e Opems
6one3nn (I'bb) naeT BO3MOXHOCTE CyMMHUPOBATh yniepod oT Bcex
3aboeBaHN, CBI3AHHBIX C ()aKTOpaMHU OKPY’KaroLleH cpeibl, B
enunoit Mmerpuke (DALY). DT0 M03BOJISET MOIYYHUTH OOLIYIO KIICHY»
3arpsi3HEHUs 11 37J0POBbsl HACEJICHHs PETHOHA WIIH CTPaHBI

An integrated and quantitative indicator. The Global burden of disease (GBD)
allows for the summation of the damage caused by all diseases associated with
environmental factors in a single metric (DALY). This allows for the overall
«cost» of pollution to the health of the population of a region or country

CnooicHocms onpedeneHus npUoOpUmemos.
CpaBHUBATh NPEACIbHO AOIYCTUMBIC KOHIICHTPA-
uu (ITJ1K) u npeaensHO JOMyCTHMBIC YPOBHU
(ITAY) pa3HbIxX GakTopoB GECCMBICIEHHO
Difficulty in prioritizing. Comparing maximum permis-
sible concentration (MPCs) and maximum permissible
levels (MPLs) for different factors is pointless)

Cpasnumocms u paccmanogxa npuopumemos. I'bb nmo3Bomsier
CpaBHHBATh MEXKIY COO0M abCOMIOTHO pas3Hbie (haKTOPHI PUCKA.
dopmupyeTcst 00bCKTHBHAS OCHOBA JIJIsl BEIOOpa HanOoiee 3HAYMMBIX
mpo0iieM, Ha KOTOPBIC B MIEPBYIO OYEPEIb JTOJKHBI HATPABISATHCS
YIPaBIECHYCCKUE PELICHUS U PECYPCHI

Comparability and prioritization. The GBD allows for the comparison

of completely different risk factors. It provides an objective basis

for selecting the most significant issues to prioritize management decisions
and resources

Ipesviuerue IJ/[K xoncmamupyem npobnemy,

HO He nokasvleéaem ee nociedcmeuil. Ymepo
3J0POBBIO MOKET MPOSBIATHCS 4EPE3 TOIBI
(XpoHUYecKue OOIe3HM)

Exceeding the maximum permissible concentration
indicates a problem but does not reveal its consequences.
Health damage may manifest itself years later (chronic
diseases).

Oyenxa paxmuyeckux nocreocmeuii. I' BB u3MepsieT He moTeHINAb-
HYI0 OMACHOCTb, & PEaN30BaBIIUIICS yIIepO — KOHKPETHBIE CITydau
0oJie3Hel, MHBATUIHOCTH U CMEPTH, KOTOPBIE TIPOHU30IILIH 3/1€Ch

U ceifuac m3-3a BO3JecTBHS (PaKTOPOB CPEbl B IMPOILIOM

Assessing actual consequences. The GBD measures not potential hazards,
but actual damage — specific cases of illness, disability, and death that have
occurred here and now due to past environmental factors

Yuem muoeopakmoprnocmu sabonesanuii. MHOTHE
0O0JIe3HH BBI3BIBAIOTCS HECKOJIIBKUMU (aKTOpaMu
(0Opa3 u3HM, TCHETHKA, 3arpsI3HEHHE OKPYIKaro-
mieii cpensl). TpaAUIMOHHBINA MOAXOA HE TTO3BOJISET
BBIJICIIATH «IKOJIOTUYECKYH0» COCTABIIAIOIIYIO
Considering the multifactorial nature of diseases.Many
diseases are caused by multiple factors (lifestyle, genetics,
environmental pollution). The traditional approach fails
to isolate the “environmental” component.

Ampubymusnas (npuuunnas) oyenxa. Metononorus ¢ ['bb ¢ ncnoms-
3oBaHneM KoHuenuuu Population Attributable Fraction (PAF) —
MOMYJISIIUOHHON aTpUOYTUBHON O — TO3BOJIIET PACCUUTATh,
Kakas JIOJsI CIy4aeB KOHKPETHOTO 3a00JIEBaHMS CTATHCTUYECKH
CBsI3aHa C BO3JCHCTBHEM JaHHOTO (haKTOpa pHCKa

Attributable (causal) assessment. The GBD methodology, using the Popula-
tion Attributable Fraction (PAF) concept, allows to calculate the proportion
of cases of a particular disease that is statistically associated with exposure

to a given risk factor)

Tabnuya cocmagnena no Oannwvim codcmeenno2o ucciedosanus asmopog / The table is based on data from the authors' own research

Tabnuya 2

Drarbl OlIEHKH, PeKOMEHI0BaHHbIe BecemupHoii opranmsamueii 3apaBooxpanerus (Comparative Risk Assessment, CRA) —
CpaBHUTEJIbHAS OLICHKA PHCKOB

Table 2
The assessment stages are recommended by World Health Organization (Comparative Risk Assessment, CRA) — comparative risk assessment
Jrtan Copep:xanue
Stage Content
1 Buvibop pakmopa pucka u nocnedcmaus 011 300po6bsi. YCTAaHABIUBAKOTCS IIOCIEICTBHS JUIS 30POBBS»,
JUTSL KOTOPBIX €CTh AOKa3aHHas MPUYNHHO-CIIEACTBEHHAS CBA3h C 3THM (HaKTOPOM
Selecting a risk factor and its health consequences. “Health consequences” are identified for a proven causal relationship
with the risk factor
2 Ananusz eosoeiicmeusi. OLCHUBAETCsI, KaKasi YaCTh HACEIICHMUS TTOBEpraeTcs BO3ACHCTBHIO (haKkTopa prcKa
¥ Ha KAKOM ypOBHE (HAIpuMep, ¢ MOMOIIBI0 JaHHBIX MOHHUTOPUHTA KaueCTBa BO3yXa, MOJEIEH pacipoCcTpaHCHHUS
3arps3HEeHUH, OIPOCOB)
Exposure analysis. An assessment is made of the proportion of the population exposed to a risk factor and at what level
(e.g., using air quality monitoring data, pollution distribution models, and surveys)

MECUUWHA W OPTARU3AUUA 30PABODXPAHEHUA / MEDICINE AND HEALTH CARE ORGANIZATION
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Oxonuanue maon. 2 / Ending of the Table 2

dran
Stage

Conep:xkanue
Content

Onpedenenue Gynkyuu «8o30eticmsue—omeaeenmy. IT0 MaTeMaTHUECKask 3aBUCUMOCTD, IIOKA3bIBAIOIIAs, HACKOJIBKO
YBEJIIMYMBACTCS PUCK BO3SHUKHOBEHUS 3a00JI€BaHUS IPH U3MEHEHUH YPOBHS BO3ACHCTBUA. DTH QYyHKIIMU HOTY4arOT
M3 KPYIHBIX SMUAEMHOIOTHYECKUX U TOKCUKOJOTHYECKUX UCCIIEJOBAaHUMI

Calculation of the exposure-response function. This is a mathematical relationship that shows how much the risk of developing a
disease increases with changing exposure levels.

These functions are derived from large-scale epidemiological and toxicological studies

Pacuem donu attributable fraction (AF). AF (arpubyTuBHas 105s1) — 9TO J10JIs Ciiy4daeB 3a00JieBaHuUs, KOTOPbIS
MOXKHO ObLIO ObI IPEAOTBPATHUTH, €CiIM Obl Bo3/eiicTBIE (hakTopa prcKa ObIJIO YCTPaHEHO.

AF=FP - (RR-1))/(P - (RR-1)+1),
rae P — nosist HaceseHus, moABepKeHHas Bo3AecTBIIO; RR — OTHOCUTENBbHBIN pUCK 115 JaHHOW 00JIe3HU
IIPU JAHHOM YpPOBHE BO3ACHCTBUS
Calculating the attributable fraction (AF). AF is the proportion of disease cases that could be prevented if exposure to a risk
factor were eliminated.

AF=(P - (RR-1))/(P- (RR—1)+1),

where P is the proportion of the population exposed; RR is the relative risk for a given disease at a given level of exposure

Pacuem opemenu ¢ DALY. Bepercst obmee konnuecTBo DALY 110 KOHKpeTHOMY 3a00JIEBaHUIO B MTOIYJISIIH
(M3 CTAaTUCTUKY 3/[paBOOXPAHCHUS). YMHOXKaeTCs Ha aTpuOyTHBHYIO noito (AF) mist aToro 3aboneBanust:
2 (DALY) = 6pems onpenenennoii 6onesnu (DALY) - AF
Calculating the burden in DALY. The total number of DALY for a specific disease in the population (from health statistics) is
taken and multiplied by the attributable fraction (AF) for that disease.
X (DALY) = disease-specific burden (DALY) - AF)

Cymmuposanue u ananu3z. Bpemsi paccunuThIBaeTCs U1 BceX 3a00JieBaHuUil, CBSI3aHHBIX C BHIOPAHHBIM (PaKTOPOM,
a 3aTeM CyMMHpyeTcs. 1o u OyzaeT obriee skoornueckoe Gpemst 6oesneit or gaHHoro paxropa

Summation and analysis. The burden is calculated for all diseases associated with the selected factor and then summed.

This represents the overall environmental burden of disease from this factor

Tabnuya cocmagnena no oannwvim codcmeenio2o ucciedosanus asmopos / The table is based on data from the authors' own research

Tabnruya 3
CBonHast TaOnuIa OIIEHKU OpeMeHn Oore3Hel st ropoaa N
Table 3
Summary table of disease burden estimates for city N
OueHoYHOE KOJIH- OueHouyHoe OGpemsi
DakTOp pUCKa OcHoBHBIE NIOC/IECTBHSA 4eCcTBO CMepTeil B roj (DALY B ron)
Risk factor Main consequences Estimated number Estimated burden
of deaths per year (DALYs per year)

3arpsi3HeHHe BO31yXa Nmemnaeckas 60i1e3Hb cepana, 700-800 10 000-15 000
(PMz.s oT Tpancnopra) HHCYJIBT, paK JIETKUX, XpOHUYECKas
Air pollution (PMa.s from transport) | oOCTpYKTHBHAsI OOJIC3Hb JIETKUX

Ischemic heart disease, stroke, lung

cancer, chronic obstructive pulmonary

disease
[ym ot TpancmopTa Wmemunueckas 60j1e3Hb cepaua, 40-100 500-1500
Traffic noise HapylUIeHHs CHAa, KOTHUTUBHbIE

HapylIeHUs

Ischemic heart disease, sleep disorders,

cognitive impairments
Hroro 740-900 10 500-16 500
Total

Tabnuya cocmasiena no OaHHbIM cOOCcmMeeHH020 ucciedosanus asmopos / The table is based on data from the authors' own research

U ucciaenoBaHUsAMH B pamkax mnpoekra Global
Burden of Disease (GBD).

OcHoBHBIE ~ 3a00JeBaHUS,  CBS3aHHBIE  C
PM..s, — umemuueckas 6one3nb cepamna (MBC),
MHCYJIBT, PaK JETKOro, XpOHW4ecKas 0OCTPYKTHB-
Hast OonesHp serkux (XOBJI), nHdekunn HUKHIX
IBIXaTeIbHBIX MyTel (y mereit). [IpoBeaen pacuer

o MeTony, pexkoMennoBannomy BO3, yuuTsiBaio-
IIEMY OTHOCHUTEJBHBIA PUCK IPU aHAIU3UPYEMOMH
koHneHTpanuu (RR). DALY or 3arps3HeHus BO3-
nyxa = 7900-8500 ciyuaeB B rog.

bonee tounsie pacuerst BO3 s momoOHBIX
rOpoOJI0B IMOKA3bIBAIOT, YTO OpeMs OT 3arpss-
HEHHSI BO3JyXa B LIEJIOM MOXKET COCTABJIATH

2025:10(4):94-101
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oT 1000 o 2000 DALY =a 100 000 Hacenenus.
C yueToM TOTO, YTO TPAHCIOPT B aHAJIU3UpPYeE-
MOM TOpoJie — OCHOBHOW, HO HE E€JUHCTBEH-
HBIM MCTOYHHUK, OLlEHKAa 1Jsg ropoga: ~10 000—
15 000 DALY B rom OT 3arps3HeHHs BO3ayXa
ABTOTPAHCIIOPTOM.

VYposens myma Lden >55 aBA (mopor, Bblle
koToporo BO3 oTmeuaer cepbe3Hble MOCIEICTBUS
IUISL 3M0pOBBs) Bo3AehcTByeT Ha 60% HaceneHuUs
(600 000 wenoBex). YpoBensb myma >65 nbA B03-
nericteyer Ha 20% nacenenus (200 000 uenoBek).
K ocHOBHBIM 320051€BaHUSAM, CBI3aHHBIM C IITYMOM,
otHOocAT MIBC, KOTHUTUBHBIE HapyLIEHUs y AETEl,
paccTpoiicTBa cHa. PacueTbl MO3BOJIMIIM OIpeJie-
nuTh: ~40 cMepTell B roA IPOUCXOJUT B PE3YJIbTa-
Te BO3JeHCTBHsI TymMa. KOrHUTHBHBIE HapyLICHUS
y nerei 3arparuBatoT koropry ~150 000 nereit
LIKOJILHOTO BO3pacTa. MccinenoBanus MOKa3bIBalOT
OTCTaBaHME B UTCHUMU W NaMATH Ha 1-2 Mmecsua y
JeTell B IIYMHBIX 30HaX. DTO MOXET J00aBIIAThH
3HayuTeNbHOE KonmmyecTBO YLD. B mepecuere Ha
TOpOJ C HaceIeHHeM | MITH YeJIOBeK rpydasi OleH-
ka obmero O6pemenn: ~500—-1 500 DALY B rox ot
TpaHCIOPTHOTO mIyma (Tadi. 3).

[Ipu ouenke Opemenu Oonie3HEH OT IIyMa *Ke-
JIE3HOIOPOKHOTO TPAHCIIOPTa B THUIIOTETUYECKOM
ropone N ¢ nacenennem 1 000 000 uenoBex nist
roKa3aTesieil PKBUBAJICHTHBIX YpOBHEH mryma 60,
65, 70 nbA mnpoBeneHsl pacdeTsl MOTEPh M3-3a
WIIeMUYecKord OO0JIe3HHU, pa3fpakeHHus, a TaKxke
cyMMapHOTro OpemeHu OonesHeit (tadim. 5) Mcrou-
HUK JaHHBIX: KO3 dUuiueHTsl u3 gokianos BO3,
B yactHocTH Burden of disease from environmental

Tabnuya 4

Mcxonnbie nanHble u3 Mozeneil BcemupHoii oprannzanuu
37]paBOOXpaHEHHs (OTHOCHUTEIbHBIE PUCKH, RR)

Table 4
Input data from World Health Organization models
(Relative risks, RR)
Yposennb HNmemuyeckasn CuibHoe
myma (1bA) 00J1e3Hb pa3apaxkeHnue
Noise level cepana High Annoyance*
(dBA) Ischemic heart
disease
60 1,05 0,20 (20% nacenenus)
(20% of the population)
65 1,12 0,29 (29% nacenenns)
(29% of the population)
70 1,25 0,44 (44% nacesneHus)
(44% of the population)

Tabnuya cocmasnena asmopamu / The table is prepared by the authors

* Jlns pasgpakeHust B Tabnuie ykasaHo He RR, a HemocpencTBeHHO
J0JISL CHIIBHO pasapaxkeHHoro Hacenenus (HA%) npu nannom ypoBHe
ryma.

* The table shows not the RR, but the percentage of the population that is
highly irritated at a given noise level (HA%).

59
Tabnuya 5
CBonHas Tabnuia pes3yapTaToB
Table 5
Summary table of results
Iloka3zarennb 60 1A | 65 nBA | 70 nBA
Indicator (dBA) | (dBA) | (dBA)
[Torepu u3-3a uimemu- 24 54 100
4yeckoil Oone3Hu cepana
(DALY)
Losses due to coronary heart
disease
[lorepu u3-3a pasnpaxeHus 1200 1740 2640
(DALY)
Losses due to irritation
CymMmapHoe Opems ~1224 ~1794 ~2740
(DALY /rom)
Total burden (DALY /year)
Ha 1 000 000 uenosex ~1220 ~1790 ~2740
Per 1,000,000 people

Tabnuya cocmasnena asmopamu / The table is prepared by the authors

noise (2011). Mcxonupie naHHbIe pUCKa MPEICTaB-
JIEHBI B TaOnuile 4.

OBCYXJAEHHUE PE3YJIBTATOB

3arps3HeHHe BO3yXa aBTOMOOMIIBLHBIM TpPaHC-
MOPTOM  SIBIISIETCSl  JIOMHHUPYIOIIMM  (haKTOpOM
pHUCKa 3J0POBBIO HACEJIEHUS! B TOPOJCKUX TOCee-
HUSIX. 3arpsi3HeHre aTMOC(EpHOro BO3yXa aBTO-
MOOUJIBHBIM TPAHCIIOPTOM B MOJIEIbHOM ropoae N
MPHUBOANUT K TOTEPE THICAY JIET 3J0POBOH JKHU3HU
exerogHo. Illym aBromMoOMIe BHOCUT MEHBIIIHIA,
HO BCE K€ BeChMa CYIIECTBEHHBIH BKIA.

ITepeBoass DALY B skOHOMHUYECKHE TTOKa3are-
au (Hampumep, Yepe3 CTOMMOCTh CTaTUCTHUYECKON
KU3HU uiu ctouMocTh DALY), MOXHO yTBepxK-
JaTh, 4TO Opemsi 00XOOUTCSI TOPOLY B COTHH MUJI-
JIMOHOB pyOJIel eXKEeroIHO B BUJC TMOTEPh U 3aTpar
Ha 37]paBOOXpaHEHHE.

[IpencraBieHHble pacyeThl SBISIOTCS  YNPO-
LICHUAMHU CJIOKHBIX OMOJIOTHYECKHX IPOLIECCOB.
Bwmecre ¢ Tem ¢ pa3BuTHEM TpaHCIIOPTHOM HH(pa-
CTPYKTYPBI TOPOJIOB H POCTOM IITyMa OyJIeT yBeJH-
yuBaThCcsi Opemsi OonesHeil. HaOmromaercs BovIpa-
JKEHHas HeJIMHEWHas 3aBUCUMOCTh. [Ipu nossime-
Hun ypoBHs myma ¢ 60 no 70 n1bA (ma 10 nbA)
cymmapHoe Opewmst Oone3Hel yBenuumBaeTrcsi 0O-
mee 4yeM B nBa paza (¢ ~1220 mo ~2740 DALY/
rox). OcHoBHOI BKIa] B Opemsi Ooyie3HEH BHOCUT
pasapaxkeHue, a He MPsIMble CMEePTEILHBIC HCXOJIBI.
Ha ero momo mpuxomutcst 6osee 95% Bcex mo-
TEpb TPU KAXKJAOM ypoBHE Iryma. Takum oOpa3om,
LIyM — 3TO B IIEPBYIO OYepeb cepbe3Has npoobie-
Ma KayecTBa JKM3HU M TIICHXHYECKOro O1aromnomny-
YHsl HACETICHMS.
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HYGIENE

Hasxe npu, Ka3anock Obl, KYMEPEHHOM» YPOBHE
mryma B 60 n1bA 6pems cocraisier 6omnee 1 DALY/
rox Ha 1000 genoBek. B macmrabax KpymHOTO TO-
pona (Hanpumep, | MITH 4eJIOBEK) 3TO yKe THICSYN
[IOTEPSIHHBIX JIET 340POBOM XKHU3HU €XKETOAHO, YTO
MpEeACTaBIsACT COOOW 3HAYUTENBHYIO NpoOIeMy
JUIsT OOIIECTBEHHOTO 37I0POBBS, TPEOYIONIYI0 Mep
10 IIYMOTIOAABICHUIO.

3AKJIIOYEHUE

Ucrnonp3oBanne wmetomonorun  «lmobanpHOE
Opemst OoJie3HEH» SIBISICTCS COBPEMEHHBIM, Hay4-
HO 000CHOBaHHBIM HHCTPYMEHTOM, KOTOPBIH Tie-
PEBOAUT T'MTMCHUYCCKYIO OLICHKY Ha Ka4€CTBCHHO
HOBBI ypOBEeHB, 0OecrieunBas KOIHMYECTBEHHYIO,
MHTETPUPOBAHHYI0 U CPaBHUTEIbHYIO OLEHKY
BO3JICUCTBUS OKpY’)KAloIlle cpenbl Ha 310pOBbE
HacesneHusi. MeTonoiorust NpeaoCcTaBisieT YeTKUn
MEXaHN3M MPU IKOHOMUYECKOM 000CHOBAHUH JIJIS
JIOKa3aTeNhbHOTO pacyera 3P(EeKTUBHOCTH TPHUPO-
JIOOXPaHHBIX U O3J0POBUTEIBHBIX MEPOIPUITHUH,
MTO3BOJISIST OpraHaM BIIACTH W OW3HECY NMPUHUMATh
ONTUMAJIbHBIC MHBECTULIMOHHBIC PCILICHU.
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