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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 associa-
ted 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.
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PE3IOME. Bgeoenue. 115 noBeieHUs WHOOPMATHBHOCTH PE3yJIbTAaTOB pacdyeTa pUCKa 3.10pO-
BbIO HaceJIeHUsl U obecreueHnss BO3MOKHOCTU MPOBEACHUS CPAaBHUTEIBHOIO aHaln3a HEOOXOAH-
MO HCIOJIB30BaTh MOKa3aTelb, KOTOPBIH MO3BOJISIET XapaKTEPU30BaTh BEIPAKEHHOCTh B3aUMOCBSI3U
($akTOpOB ¥ MoKazarenei 310poBbs HaceleHus. [leas uccnedosanus — 060CHOBAHNE BO3MOXKHOCTH
HCIIOJIb30BaHUs Moka3atels «[modanpHoe OpeMst O0JIe3HEH» ISl TUTHEHIMYECKON OIIEHKH CAHUTapHO-
SMHJIEMHUOJIOTUYECKOT0 OJIAarOTNOyYHsi HACEIEHUsI Ha OCHOBE HMCIOJIb30BAHUS METOMOJOTHH OIIEHKH
pHcKa 310poBbI0. Mamepuansl u memoost. VIcnonb30BaHbI MOJCIIEHBIC TEPPUTOPUH C 3arpsi3HEHUEM
aTMOC(EpHOro BO3yXa MEIKOAUCIICPCHOH MBLIBIO (BBIIIE TTPEACTHHO JOMYCTUMON KOHIICHTPAIINH) U
aKycTtmaeckon Harpy3koit (60, 65, 70 1bA). U3mepsieMbIM TapaMeTpoM ObLIT OAWH T'OJT 3I0POBOH KU3HU
DALY (Disability-Adjusted Life Year), moTepsiHHbINH W3-32 00JIE3HN, MHBAJIMTHOCTH HITU TIPEXKICBPE-
MeHHOU cMepTu. CtaTucTudeckas oO6paboTka MpoBeleHa B MaKeTe CTaHAapTHHIX mporpamm Excel
16.0 (Office 2016). Pe3yavmamei. Vicnonbs3oBanue (HakTOPOB pHcKa (XMMHYECKOE HIIH (PU3NIECKOE
3arpsi3HEHUE IPUPOHBIX CPEN) MTO3BOJISET OIIEHUTH, KaKas J10JIsi OpeMEHU KOHKPETHOTO 3a00JIeBaHu s
BbI3BaHA BO3JICHICTBHEM HEOIAronpusITHOTO (haKTopa WiIH KOMITIeKca (PakTOpOB OKpY KaoIel CpeIbl.
[IpeacraBneHHbBIC pacueThI SIBISIIOTCS YIIPOUICHUSIMH CIIOKHBIX OMOJIOTMUECKUX MporeccoB. Bmecte
C TeM C Pa3BUTHEM TPAHCIIOPTHOU MHPPACTPYKTYPbI TOPOJOB M POCTOM ITyMa OyJIET YBEITHIUBATHCS
Opems Oonesneii. HaOmronaercs BbIpaskeHHas HENMHEWHAast 3aBUCUMOCTD. [Ipy MOBBIIIEHNH YPOBHS
myMa ¢ 60 mo 70 nbA (ma 10 1bA) cymmapHoe Opems Oone3Helt yBeaTuduBaeTcsl Oojice 4eM B JBa
pa3sa (c ~1220 o ~2740 DALY/ron). 3akaiouenue. [pennoxXeHHbIH METOAMYCCKHH MOAXO/] TO3BOJISIET
MEPEeBECTH THTUCHUYECKYIO OLICHKY Ha Ooliee BHICOKHMI YPOBEHb CPaBHUTEIBHOW KOJIMYECTBEHHOW
OLICHKH BJIUSHHSI ()AaKTOPOB Ha 37I0POBbE HACEIICHUS M Pealin3yeT MEXaHu3M pacdera dPPEeKTUBHOCTH

MPOPHIAKTHIECKUX MEPOIPUSATHA.

KJKUYEBBIE CJIOBA: rurueHnueckas olieHKa, pUCK 3JJOpPOBBIO, TJI00aabpHOEe OpeMs O0Je3HeH
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INTRODUCTION

A key approach in modern evidence-based
policy in the fields of public health and envi-
ronmental protection is the methodology for
assessing risks to public health. It is necessary
to use an indicator that clearly demonstrates the
strength of relationships under study to quantita-
tively assess the negative impact of environmen-
tal factors on public health and to determine the
proportion of morbidity, mortality, and disability
in the population that may be caused by specific
risks (air, water, and soil pollution, noise, etc.).
This indicator is also important for enabling a
comparative analysis of the population’s health
and epidemiological well-being across different
regions.

The Institute for Health Metrics and Eva-
luation (IHME) has developed a comprehen-
sive methodological approach embodied in the
“Global Burden of Disease” (GBD) indicator
and its component, the “Environmental Burden
of Disease” (EBD) [1-4]. The approach was de-
veloped to measure population health losses due
to diseases, injuries, and risk factors. Currently,
this indicator is not yet widely used for public
health risk assessment.

AIM

The aim was to demonstrate whether the
Global Burden of Disease (GBD) indicator
can be used for the public health assessment
of the population’s sanitary and epidemiologi-
cal well-being based on health risk assessment
methodology.

MATERIALS AND METHODS

To test the method for calculating the GBD
indicator, model areas with atmospheric air pol-
lution from fine particulate matter (exceeding
the maximum permissible concentration, MPC)
and various levels of noise exposure (60, 65,
70 dBA) were used. The primary parameter
measured by the GBD is DALY (Disability-Ad-
justed Life Year). One DALY represents one year
of healthy life lost due to illness, disability, or
premature death. This indicator consists of two
components: YLL (Years of Life Lost, years of
life lost due to premature death) and YLD (Years
Lived with Disability, years of life lived with a
health impairment (disability), weighted by se-

verity) [1-10]. The use of risk factors (chemical
or physical pollution) allows to estimate what
proportion of a specific disease is caused by ex-
posure to an adverse environmental factor or a
complex of factors. Statistical analysis was per-
formed using the standard Excel 16.0 software
package [2].

RESULTS

An analysis of domestic and international
scientific literature enabled a comparison bet-
ween the traditional approach to public health
risk assessment and a methodological approach
supplemented by the calculation of the GBD in-
dex. The results are presented in Table 1.

The comparative analysis showed that sup-
plementing the hygienic assessment of public
health risk with the GBD calculation transforms
the hygienic assessment from a mere statement
of regulatory exceedances into a quantitative as-
sessment of actual harm to public health, ma-
king it scientifically sound, integrated, and prio-
ritized.

To confirm the results of the comparative
analysis of approaches, we calculated the GBD
for model conditions in areas with atmospheric
air pollution from fine particulate matter and
noise exposure (60, 65, 70 dBA). The calcula-
tions were performed using a generally accepted
methodology [1]. The following indicators were
calculated: YLL, YLD, DALY. It was taken into
account that with an increase in DALY associ-
ated with a specific risk factor, its contribution
to the overall disease burden in the population
rises (Table 2).

An assessment of the disease burden from
air pollution caused by motor vehicles and
noise pollution in a hypothetical city N with
a population of 1,000,000 people showed that
the number of deaths associated with PM,  air
pollution from motor vehicles amounts to 720
per year.

The baseline mortality rate (all causes) for a
standard population is ~800 deaths per 100,000
people per year. The exposure risk fractions
(ERFs) provided by the World Health Orga-
nization (WHO) and studies conducted as part
of the Global Burden of Disease project were
applied.

The main diseases associated with PMa.s
are ischemic heart disease (IHD), stroke, lung
cancer, chronic obstructive pulmonary disease

2025:10(4):94-101
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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

Tabruya 1

Pe3ynbraThl CpaBHUTEIBHOTO aHAIN3a TPAIULMOHHOTO ITOAX0/1a K THTHEHNYECKOIl OL[EHKe W METOIMYECKOro MOIX0/a,
JIONIOJIHEHHOT'0 pacyeToM nokasaresst «[1o0anpHoe Opemst 6ose3Hm

TpaauuMOHHBIH MOAX0A
Traditional approach

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

Omcymemesue unmezpanvholi oyenku. Pazpo3Hen-
HbIC JJAHHBIC 110 KOHI[EHTPALUSIM Pa3HbIX BELIECTB
HE JIAl0T 00IIei 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. 1106amsH0e Opems
6onie3nn (I'bb) naetT BO3MOXXHOCTE CyMMHUPOBATh yuiepod oT Bcex
3aboeBaHni, CBSI3aHHBIX ¢ ()aKTOpaMU OKPY’KarolleH cpeibl, B
enunoit Mmerpuke (DALY). D10 mM0o3BOJISET MOIYUYHUTH OOIIYIO KIIEHY»
3arpsi3HEHUs 11 30POBbsl HACEJICHHsI PETHOHA WK CTPaHbl

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 onpedenenust npUopPumemos.
CpaBHHBATh NIPE/IEIBHO JOIYyCTUMbIC KOHILIEHT-
paunu (ITJIK) n mpenensHO 10MyCcTHMEIE YPOBHH
(ITAY) pa3HbIx GakTopoB OECCMBICIEHHO
Difficulty in prioritizing. Comparing maximum permis-
sible concentration (MPCs) and maximum permissible
levels (MPLs) for different factors is pointless)

Cpasnumocms u paccmanogxka npuopumemos. I'bb mo3Bomsier
CPaBHUBATh MEXIy 000l aOCOIFOTHO pa3HbIe (PaKTOPHI pUCKa.
dopmupyeTcst 00bCKTHBHASL OCHOBA JIJIsl BRIOOpa HanOoliee 3HAYMMBIX
mpo0JieM, Ha KOTOPBIC B MIEPBYIO OYEPE.b JTOJKHBI HAITPABISTHCS
YIIPABIECHYECKUE PEIICHUS 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

Ipesviuterue IJ/[K xoncmamupyem npobnemy,

HO He nokasvleaem ee nociedcmeuil. Ymepo
3I0POBBIO MOKET MPOSBIATHCS 4EPE3 TOIBI
(XpoHU4YecKue 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 pakmuyeckux nocreocmeuii. ' Bb u3MepsieT He MoTeHINAB-
HYI0 OMACHOCTb, & PEaIN30BaBIIUIICS yIIepO — KOHKPETHBIE CITydau
0oJte3Hel, MHBAUIHOCTH U CMEPTH, KOTOPBIE TIPOM3O0IILIH 3/1€Ch

U ceifuac m3-3a BO3AeHCTBHS ()aKTOPOB CPEbl B IPOILIOM

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 muoeopakmopnocmu sabonesanuii. MHOTHE
0O0JIe3HH BBI3BIBAIOTCS HECKOJIIBKUMU (haKTOpaMu
(oOpa3 xu3HM, TCHETUKA, 3arPSI3HEHUE OKPYIKaro-
mieii cpensl). TpaAMIMOHHBIN MOAXO0A 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 (npuvunnas) oyenxa. Metononorus ¢ ['bb ¢ ncnoms-
3oBaHneM kKoHuenuuu Population Attributable Fraction (PAF) —
MOMYJISIIUOHHON aTpUOYTUBHOM O — TTO3BOJIIET PACCUUTATB,
Kakas JIOJsI CIy4aeB KOHKPETHOTO 3a00JIEBaHMS CTATHCTUYECKH
CBsi3aHA C BO3CHCTBUEM JTAHHOTO (paKTOpa pucka

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 cocmagiena no 0annwvim coocmeenno2o ucciedosanus asmopog / The table is based on data from the authors' own research

Table 2

The assessment stages are recommended by World Health Organization (Comparative Risk Assessment, CRA) —
comparative risk assessment

Tabauya 2

Draribl OLIEHKH, peKOMEH/I0BaHHbIe BecemnpHoii oprannsarweii 3apasooxpanenns (Comparative Risk Assessment, CRA) — cpaBHuTe/IbHAS OLICHKA PUCKOB

Jrtan
Stage

Conep:xanue
Content

1 Buvibop pakmopa pucka u nocnedcmeaus 015 300po6bsi. YCTaHABIUBAIOTCS KIIOCIEACTBUS JJIs 310POBbS),
U KOTOPBIX €CTh JOKa3aHHas MPUYUHHO-CIICACTBEHHAS CBA3h C ATHM (PAaKTOPOM
Selecting a risk factor and its health consequences. “Health consequences” are identified for a proven causal relationship

with the risk factor

2 Ananus gosoeticmeus. OLueHNBaETCsA, Kakas 4aCTh HACEIEHUS TOABEPraeTcs BO3ACHCTBUIO (haKTOpa prcKa
1 Ha KaKOM ypOBHE (HampumMmep, ¢ IIOMOIIbIO JaHHBIX MOHUTOPHHTA KadyeCcTBa BO3TyXa, MOZIENIEH pacipoCTpaHEeHHS

3arpsi3HEHUH, OIIPOCOB)

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

Table 3
Summary table of disease burden estimates for city N
Tabnuya 3
CBoziHas Tabnuna oneHKr OpeMenu OonesHei 1t ropona 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) UHCYJIBT, PaK JErKUX, XpOHUYECKast
Air pollution (PM..s from transport) | oOCTpYKTHBHAsI OOJIC3Hb JETKUX
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
HapyUIeHHs
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
(COPD), and lower respiratory tract infections More precise WHO calculations for similar

(in children). The calculation was performed cities show that the overall burden of air pollu-
using the method recommended by the WHO, tion can range from 1,000 to 2,000 DALY's per
which takes into account the relative risk at the 100,000 population. Given that transportation
analyzed concentration (RR). DALYs from air in the city under analysis is the primary but
pollution amount to~7,900-8,500 cases per year. not the only source, the estimate for the city is:

2025:10(4):94-101 MECUUHHA W OPTAHU3AUUA 30PABODXPAHEHUA / MEDICINE AND HEALTH CARE ORGAMIZATION
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~10,000-15,000 DALYs per year from motor
vehicle air pollution.

A noise level of Lden >55 dBA (the thresh-
old above which the WHO notes serious health
consequences) affects 60% of the population
(600,000 people). A noise level >65 dBA af-
fects 20% of the population (200,000 people).
The main noise-related health conditions in-
clude coronary heart disease, cognitive im-
pairments in children, and sleep disorders.
Calculations indicate that ~40 deaths per year
result from noise exposure. Cognitive impair-
ments in children affect a cohort of ~150,000
schoolchildren. Studies show a 1-2-month lag
in reading and memory skills among children
in noisy areas. This can contribute a significant
number of YLDs. For a city with a population
of 1 million, a rough estimate of the total bur-
den is ~500-1,500 DALY per year from trans-
portation noise (Table 3).

When assessing the burden of disease from
rail transport noise in a hypothetical city N
with a population of 1,000,000 people, calcu-
lations were performed for equivalent noise
levels of 60, 65, 70 dBA. Losses due to ische-
mic heart disease, irritation, and the total di-
sease burden were calculated (Table 5). Data
source: coefficients from WHO reports, spe-
cifically Burden of disease from environmen-
tal noise (2011). The baseline risk data are
presented in Table 4.

Table 4
Input data from World Health Organization models
(Relative risks, RR)
Tabruya 4

Hcxonnblie nannbie U3 Moaeneit BcemupHoii opranusanun
31paBOOXpaHEeHUs (OTHOCUTENbHBIE PUCKH, 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
* The table shows not the RR, but the percentage of the population that is
highly irritated at a given noise level (HA%).

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

59
Table 5
Summary table of results
Tabnuya 5
CBojiHas Tabnuia pe3yabTaToB
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

DISCUSSION

Air pollution from motor vehicles is the do-
minant risk factor for public health in urban are-
as. Air pollution from motor vehicles in the mo-
del city N leads to thousands of years of healthy
life lost annually. Vehicle noise makes a smaller,
yet still very significant, contribution.

By converting DALY's into economic indi-
cators (e.g., via the statistical life value or the
DALY cost), the burden can be estimated to cost
the city hundreds of millions of rubles annually
in the form of losses and healthcare expendi-
tures.

The presented calculations are simplifications
of complex biological processes. At the same
time, as urban transport infrastructure develops
and noise levels rise, the burden of disease will
increase. A pronounced nonlinear relationship is
observed. When noise levels increase from 60 to
70 dBA (by 10 dBA), the total burden of disease
exceeds twofold (from ~1,220 to ~2,740 DALY's/
year). Irritation, rather than direct fatalities, is
the main contributor to the disease burden. It ac-
counts for more than 95% of all losses at every
noise level. Thus, noise is first and foremost a
serious problem for the quality of life and mental
well-being of the population.

Even at a seemingly “moderate” noise level
of 60 dBA, the burden amounts to more than 1
DALY/year per 1,000 people. On the scale of a
large city (e.g., 1 million people), this amounts to
thousands of healthy life years lost annually, which
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represents a significant public health problem re-
quiring noise abatement measures.

CONCLUSION

The use of the “Global Burden of Disease”
methodology is a modern, scientifically sound
tool that takes public health assessment to a qua-
litatively new level, providing a quantitative, in-
tegrated, and comparative assessment of the en-
vironmental impact on public health. The metho-
dology provides a clear mechanism for economic
justification to empirically calculate the effec-
tiveness of environmental protection and health
promotion measures, enabling government agen-
cies and businesses to make optimal investment
decisions.
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BEPCHIO Tepes myOmuKauei.

KoH(puauKT nHTEpEecoB. ABTOPHI JE€KIaApUPY-
IOT OTCYTCTBHE SIBHBIX M TOTCHITMAIBHBIX KOH-
(IMKTOB MHTEPECOB, CBA3AHHBIX C MyOIMKaIHe
HACTOALICH CTaTbU.
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