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ABOUT US

Public Health Panorama is a peer-reviewed, bilingual (English—
Russian), open-access journal published by the WHO Regional Office
for Europe. It aims to disseminate good practices and new insights in
public health from the 53 Member States in the Region. The mission
of Public Health Panorama is to contribute to improving health in
the Region by publishing timely and reliable research, and providing
evidence, information and data for public health decision-making.
One of the key innovations is its publication in both the English and
Russian languages, allowing different parts of the Region to come
together and share their knowledge.
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«[TaHOpaMa 061eCTBEHHOr0 3paBOOXPAHEHNI» — 3TO PELIEH3NPYEMbIN
HayYHBI, ABYA3BIYHBIN (BBIXOOUT Ha aHIJIMICKOM M PYCCKOM f3bIKaX)

11 0611eIOCTYITHBIN )XY PHAJI, BBIITYCKaeMbllt EBPONECKUM permoHaabHbIM
61opo BO3. Ero neneio ABnAETCA pacnpocTpaHeHe MHGOpMauumn

0 IpMMepax JIyullel IpakTMUKM 1 HOBBIX UJesX B cdepe 0OIeCTBEHHOTO
3[1paBOOXpPaHeHMA U3 53 rocyjapcTB-4jeHOoB Pernona. Muccus

)Xy pHaJa — Clioco6CTBOBATh YKPEIJIEHUIO 3J0POBbs B PernoHe, my6nmukys
CBOeBpEeMeHHBIe 1 HaJle)XHble Pe3yJIbTaThl UCCIIeJOBaHMIA, IpeCcTaBis
daxTsl, nHGOPMaLMIO U JTaHHBIE 115 IPUHATUA pellieHn B chepe
0611eCTBEHHOr0 3ipaBooxpaHenya. OJJHOM 13 KIII0UeBbIX MHHOBaL[ UM
cTasa ny6nuKaunms cTaTelt OAHOBPeMeHHO Ha aHTJIMICKOM 1 PYyCCKOM
AI3BIKaX, YTO OO'bE[IMHAET Pa3Hble YacTy PernoHa u jaeT UM BO3MOXHOCTh
06MEHMBATHCS 3HAHUAMMN.
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OrPAHMYEHWUE OTBETCTBEHHOCTH

O603Ha4YeHM, UCIIONIb3yEeMBble B HACTOALIeN Ty 6IMKaL UK, U IPUBOAVIMBIE
B Hell MaTepyassl He OTpaXxaloT KaKoro-nubo MHeHMs: BceMupHoOM
opraHm3alny 34 paBoOXPaHeH A OTHOCUTENIBHO IOPUAMNYECKOr 0 CTaTyca
KaKom-nnbo CTpaHbl, TEPPUTOPUY, TOPOJIA MIIM PalioHa UJIM UX OPraHOB
BJIACTY 1160 OTHOCUTENIBHO AeIMMUTaUNY UX IpaHull. [IyHKTUPHEBIe
JIMHUY Ha TeorpadnyecKkmx KapTax 0603HAYAI0T NPUGIN3UTEIbHEIE
rpaHMLBL, B OTHOMEHU Y KOTOPBIX [TOKA ellle MOXET ObITh He JOCTUTHYTO
MOJIHOe coryacyue. YIoMMHaHe KOHKPEeTHBIX KOMIIaHUM MY IPOAY KUK
HEKOTOPBIX M3rOTOBUTEJIEN He 03HauaeT, YTO BceMupHas opraHumsanus
30pPaBOOXPAaHEHUA O IePXMBAET UM PEKOMeHyeT UX, OTaBas

VM IpeJiIoYTeHNe [10 CPABHEHUIO C IPYTMMY KOMIIAHUAMMI UIYU
NMPOAYKTaMU aHAJIOTMYHOTO XapaKTepa, He YIIOMAHYThIMU B TEKCTe.
BceMupHas opraHm3anus 34paBoOXpaHeHN s IPUHATIA BCe Pa3yMHBIe
MepBbl IPeIOCTOPOXXHOCTHY AJ1s MPpOoBepKy MHGOpMaL MY, cofepKallelics
B HacTosAuel nybnukaumn. TeM He MeHee oy 6IMKOBaHHbBIE MaTepuabl
pacnpocTpaHATCcs 6e3 KaKOM-11Mb0 YeTKO BEIpaX€HHOW U
rnoxpasyMeBaeMolt rapaHTuM. OTBETCTBEHHOCTD 3a MHTepIpeTaLuio

1 MCTIOJIb30BaHME MaTepPUaioB JIOXKMUTCA Ha M0J1b30BaTeslel.

BceMupHas opraHm3anus 34paBOOXPaHeHNs HU B KOEM ciyyae

He HeceT OTBETCTBEHHOCTH 3a ylilep6, BOZHMKILNI B pe3yibTaTe
JCIIONIBb30BAHMA 3TUX MaTepUaoB. YIIOMAHYThIe aBTOPBl HECY T JIMYHYIO
OTBETCTBEHHOCTH 33 MHEHM S, BEIPa)XeHHbIe B JAHHON NMyOIMKaALUN.
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This issue of Panorama focuses on the environment
as one of the major determinants of health, and looks
at the influence of various natural and man-made risk
factors on human health and quality of life. It also
examines the strategies and tools available to mitigate
the effects of global climate change and promote
sustainable interventions. A particular focus is on
recent research developments and on good examples
of systematic management of environmental health
risks that could be used to inform decision-making
and policies in the area.

Radim J. Sram and colleagues (p. 156) present the
findings of their study on morbidity in children of
different age groups associated with high atmospheric
concentrations of benzola]pyre.

UNITED KINGDOM

COEIVIHEHHOE KOPOJIEBCTBO

Experience of NHS in environmental
sustainability 229

OmnbiT NHS B 06ecniedeHnn 3K010rn4eCcKoil

YCTONYMBOCTY 237 research-261

JToT HOMep «[laHOpaMbl» IOCBSAILEH OKPYyXalollen
cpelle KaK OIHOV 13 Ba)XXHENMX JeTepMMUHAaHT 3/0-
pOBBA. B HeM paccMaTprBaeTCs BAUSAHME PA3IMYHBIX
NIPUPOAHBIX 1 aHTPOIIOreHHEIX GaKTOPOB pUCKa Ha
3[JOPOBbBE M Ka4eCTBO XM3HM YeJloBeKa. B HoMepe Takxe
00CYXIAaI0TCSA CTPATET UM U MUHCTPYMEHTHI, UMeIoIIecs
B HallleM PaCIIOpAXeHUN Ojid CMATYeHNA HOCJ‘IE,I[CTB]/IIZ
r706a7pHOr0 USMEeHEeHN A KJIuMaTa U COHGVICTBI/IH ocCy-
IeCTBJIEHMIO YCTOMYMBEIX BMelllaTenbCcTB. Ocoboe
BHMMaHVeE B 3TOM BBHINIYCKE yYAeNAeTCA OCIefHUM
OOCTUMXEeHNAM B obnactu Hay4HBIX I/ICCHe):[OBaHV[V[

Y IpMIMepaM yCIIeLIHOrO CUCTEMATNUECKOrO yIIpaBiie-
HJA 3KOJIOTMUECKVMY PUCKaMU 71 300POBbs, KOTOPbIe
MOTYT UCIIOJIb30BaThCA B KaueCcTBe MHOOPMaL[IOHHOM’
OCHOBBI IJ151 TIPUHATUSA PelleHUlt 1 pa3paboTKU MOIM-
TUKU B 3TOM 06/1aCTH.

ITALY
UTAJINA

Community participation in epidemiological

Yuactue CODﬁIlICCTB':l B 3IIMIEMIOTOTMYIECKNX
MNCCneqoOBaHUAX 268

CZECH REPUBLIC

YEIICKAS PECITYBJIMKA

Evaluating environmental effects on children's

health 156

OneHKa BO3AEMCTBIA 3aTrPASHEHA OKPY KaoIeit
cpeibi Ha 30posbe feteit 165

SERBIA
CEPBUA

Assessing the drinking water quality 175

OLleHKa KauyecTBa MUThEBOIL BOIIBI 186

BULGARIA

BOJITAPUISA

Preventing asbestos-related diseases 288

IIpegynpesxpenue 6one3Heil, CBA3aHHBIX

cacbecrom 294




142 IN THIS ISSUE

B 3TOM BbIMYCKE

Rural areas of the Republic of Serbia face continuing
challenges in the provision of water via small-scale
water supplies. To gather knowledge on the prevailing
challenges, Dragana D. Jovanovi¢and co-workers

(p. 175) conducted a national survey based on World
Health Organization (WHO) rapid assessment
methodology to examine, among other things, sanitary
conditions and drinking-water quality in 1318 small-
scale water supply systems.

The adverse health effects of aircraft-contaminated air
on aircrew have been a growing concern of researchers
over the last decade. The continuing debate around
the hazards associated with systematic exposure

to neurotoxic substances and thermally degraded
mixture leaves a number of questions unanswered.
Susan Michaelisand her colleagues (p. 198) share the
results of an in-depth investigation in a cohort of
aircrew exposed to pressurized air.

Sonia Roschnik and co-workers (p. 229) present the
experience of the United Kingdom's National Health
Service in shifting towards environmental and
social sustainability via a number of strategies and
mechanisms. The authors also share transferable
examples and approaches that could be applied by
other health systems in the WHO European Region.

The disposal and management of hazardous waste
rank among the most significant environmental
problems worldwide. It is therefore important to
consider how the results of epidemiological studies
can contribute to a more responsible decision-making
process. Lucia Fazzo and her colleagues (p. 247) use the
example of Italy’s so-called Lands of Fire to suggest
how evidence-based public health actions and research
priorities can be integrated.

What is the role of communication in contaminated
areas? Is this question mainly a theoretical interest
of the global scientific community or can effective
communication be used as an instrument for change?
Daniela Marsili and co-workers (p. 261) propose
communication plans as an effective tool to promote
mid- and long-term preventive actions in areas
affected by natural and man-made contamination.

Radim J. Sram u np. (CTp. 165) MpeACTaBsI0T pe3yib-
TaThl CBOETO MCCleJoBaHMA 3a00/1eBaeMOCTY Cpean
IleTell B pa3/IMYHBIX BO3PACTHBIX IPYIINaX, 00yCJIOB-
JIEHHOM BBICOKOM KOHLIeHTpaluel 6eH3(a)lnpeHa B
aTMocpepHOM BO3YXeE.

Cenbckue parioHsl B Cepbunt CTanKMBAIOTCA C IOCTOSAH-
HBIMY TPYAOHOCTSAMU B 0beclieueHM HaceleH A BOAON
yepes MajoMacliTabHble CUCTeMbl BOJOCHAOXeH N A.
Insa cbopa nHdopmalu 1o nNpeBanupywouM TpygHO-
ctam Dragana D. Jovanovi¢ c konneramu (CTp. 186) rpo-
BeJIM Hal[OHaJIbHOE OIIPOCHOE 0b6CcieloBaHMe, OCHO-
BaHHOe Ha pa3paboTaHHol BO3 MeTogonorum 6eiCTpO
OLIEHKU IJIfl U3YUYeHM, TIOMMMO [1POYero, CAHUTaAPHBIX
YCJIOBUIA M KaueCTBa IUTHEBOM BOAE B 1318 MaJsioMac-
IITA6HBIX CUCTEMAaX BOAOCHAOXeHNA.

[TpobneMa He6IATONPUATHOTO BO3AEMCTBIS Ha 3]10-
pOBBeE YJIEHOB SKUIAXeN 3arpsA3HEeHHOTO BO3AyXa Ha
60pTy CaMOJIETOB SIBJIAETCS IPeJIMETOM PACTYIIe
06€eCITOKOEHHOCTH CCIefoBaTeIeN Ha MPOTAXEHUNU
MOCJIeIHErO NecATUIeTUs. Henmpekpalaomuecs
Jleb6aThl BOKPYT OMTACHOCTEN, CBA3aHHBIX C CUCTEMa-
TUYECKMM BO3LOENCTBUEM HEVPOTOKCUYHBIX BEIECTB
" TEPMUYECKY NeCTPYKTYPUPOBAHHBIX CMeCel, OCTaB-
JISTIOT LIeJIbIV PsiT Hepa3pelleHHbIX BOIIPOCOB. Susan
Michaelis c konneramu (CTp. 212) [eIATCSA pe3yibTa-
TaMU yI1y6IeHHOTO MCCIeJOBaHM ST KOTOPTHl YJIEHOB
SKUIaXXel caMoJIeTOB, MO BEPralolNXCs BO3/IeiICTBUIO
CXaToro Bo3ayxa.

Sonia Roschnik c konneramu (CTp. 237) ONUCEIBAIOT
onblT HauyoHanbHOM CyX068l 34paBooxpaHeHmnd Coe-
IuHeHHOro KoposeBCTBa B OCYLIECTBIEHUY TTepexoia
K SKOJIOTMYECKOV ¥ COLMAaJIbHON YCTOMUMBOCTY Ty TEM
BHepeHUs psafa CTpaTermii 1 MexaHu3MOB. ABTOPEI
TaKXe JeNIATCSA MpuMepaMi 1 MoaxonaMu, KOTOpble MO-
ryT O6bITh IPMMEHEHB! B paMKaXxX IPYTUX CUCTEM 3[pa-
BOOXpaHeHUs B EBporerickoM pernoHe BO3.
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In some countries of south-east Europe, informal
waste management is not only associated with
environmental risks but also affects the health of
waste collectors. The latter mainly belong to the most
socially and economically disadvantaged populations,
such as the Roma people, who are known to have high
rates of chronic illnesses. Ivan Zivanov and colleagues
(p. 277) have investigated factors influencing the health
of informal waste collectors.

The production and use of different asbestos products
in Bulgaria was spread over 3 decades in the last
century. According to the National Cancer Register of
Bulgaria, asbestos-related diseases are recognized as
occupational, but are underreported. Katya Vangelova
and Irina Dimitrova (p. 288) report on the country’s
measures to limit exposure to asbestos and prevent
asbestos-related diseases.

Can policies contribute to sustainable urban
development? Which factors need to be considered to
make cities healthier? James Milner and colleagues
(p. 300) report on the sustainable healthy urban
environments project and the opportunities it offers.

What role can the population of contaminated

areas play in mitigating the environmental effects

on health? Bruna De Marchi and co-workers

(p. 321) describe their experience of involving local
communities in a participatory study in southern Italy.

Dovile Adamonyte and Ilse Loots (p. 337) present

the findings of a systematic literature review to
identify the best available and emerging practices for
involving young people in environmental health-risk
communication and governance in the WHO European
Region.

VYpaneHue u yTUNIM3aLMA ONACHBIX OTXOA0B ABISAITCA
OLHOV 13 Hamnbosiee BaXXHBIX SKOJOTUYECKUX IPO6IeM
BO BceM Mupe. [Io3TOMy Ba)XHO 06[1yMaTh TO, KaK pe-
3yJIbTAThI AMUIEMUOJIOTUUECKMX UCCIIeJOBAHNUN MOTYT
COJleficTBOBATh 0becreyeHio 60jiee OTBETCTBEHHOIO
npoliecca MpUHATKSA pelieHuN. Ha npuMepe «3eMnu
noxapoB» (Mtanus) Lucia Fazzo c konneramu (CTp. 253)
npejiaraloT BO3MOXXHBIE Ty TU MHTeTpalluy JoKa3a-
TeJIbHO-000CHOBAHHBIX MEPOTIPUATHUN B 0651aCcTy 0O111e-
CTBEHHOTO 3/IpaBOOXPaHeHMA ! UCCIIeIOBATEIbCKUX
MIPMOPUTETOB.

KakoBa ponb KOMMYHUKALMK B 3apa)X€HHbIX palloHax?
[IpencTaBnseT 1 3TOT BOMPOC CYTyH0 TeOpeTUUeCKun
MHTepec 74 rnobajabHOro HayYHOro CoobIlecTBa Unn
e 3ddeKTUBHAA KOMMYHUKALMA MOXET UCIIOJIb30-
BaThCA KaK MHCTPYMEHT OCYLIeCTBJIEH) A U3MEHEHUN?
Daniela Marsili c konneraMu (CTp. 268) peaaraT
MCIIONb30BaTh IJIaHBl KOMMYHMKAL MY B KAYECTBe 30-
beKTMBHOTO MHCTPYMEHTA AJ1 CONEeMCTBUSA IPUHATUIO
CpeIHEeCPOYHBIX U JONITOCPOYHBIX TPODUTAKTUUECKUX
Mep B palloHax, NOCTpaZaBlIMX OT NIPUPOLHOTO U aH-
TPOIOTeHHOr0 3aTPSA3HEHNA.

HeodunnnanbHble MeTOAB yIaJIeHUA OTXOOB B psJie
ctpaH FOro-BocTouHoM EBpPOMEI He TONMBKO COMPSXKEHEI
C pUCKaMM [JIfl OKPY Xalolel CpeJibl, HO TAK)Xe HeraTuB-
HO CKa3bIBAIOTCA Ha COCTOAHMMU 3[JOPOBbS COOPILINKOB
0Tx010B. HeoduinanbHbeIM COOPOM OTXOJOB Yallle BCe-
ro 3aHMMAKTCA [IpeicTaBUTeN Hauboee Hebaromno-
JIy4HBIX B COLIMAIbHOM ¥/ SKOHOMMUYECKOM IJIaHe TPyl
HaCeJlIeHNd, B YaCTHOCTU IPeLCTaBUTENIV HAPOLHOCTY
pOMa, Cpefiyt KOTOPBIX OTMEeYaloTCA BEICOKME YPOBHY
XpOHUYECKMX 3abonesaHmit. Ivan Zivanov c Konneramm
(cTp. 282) M3yunnu GaKTOPHI, BAMAIOIINE HA 3J0POBbE
HeoQULMANTbHEIX COOPUIMKOB OTXOLOB.

[Tpon3BOACTBO U UCIIONB30BAHME PA3NIUYHBIX acbecTo-
comepXallyx MaTepuasoB B bonrapuy npogomxanoch
Ha MPOTSHXEHUM TPex AeCATUIIeTUN MPOLIIOTO CToJIe-
Tus. bone3Hu, cBsI3aHHbIe C ac6eCTOM, OB TPU3HAHEI
npodeccuoHanbHEIMM 32607IEBAHUAMY, HO, COTTIACHO
IaHHBIM HalmoHanbHOrO pakoBOro peructpa bonra-
puM, CTaTUCTUKA IO HMM 3aHMXKeHa. Katya Vangelova
u Irina Dimitrova (cTp. 294) IpenCcTaBAAKT IPUHMMA-
eMble Y HMX B CTpaHe Mephl 10 OrpaHNUYeHUIO BO3MeN-
CTBUSA acbecTa ¥ NpeaynpexIeHUIO CBA3aHHBIX C acbe-
cToM 3abosieBaHUI.

MNAHOPAMA OBLLEECTBEHHOIO 3JPABOOXPAHEHNA

TOM 3 | BbIMYCK 2 | UOHb 2017 r. | 141-356



144

IN THIS ISSUE

B 3TOM BbIMYCKE

MoryT 11 Mepsl MONUTUKY COAENCTBOBATE YCTOMYNBO-
My TOPOJICKOMY pa3BuTuio? Kakume dakTopsl HEOOXO-
IVMO IIPUHATH BO BHMMAaHMe [IJ11 TOrO, YTOOKI CienaTh
ropoja 6oee 3gopoBeIMuU? James Milner ¢ KonieraMu
(cTp. 310) MPeACTaBANT IPOEKT 0 YCTOMYMBOM U 61a-
TOTIPUSATHOMN 17151 30POBbS TOPOLCKON Cpelie U paccKa-
3BIBAIOT O BO3MOXHOCTAX, KOTOPBIE OH IIpefJiaraer.

KakoBa posnb HaceeHMs 3apaXKeHHbIX PalOHOB B CMAT-
YeHMU BO3AeCTBUA GAaKTOPOB OKPYIKAIoLIe Cpe bl

Ha 30poBke? Bruna De Marchi c konneramu (cTp. 328)
OMMCBIBAIOT CBO OIIBIT MPUBJIEUEHNUS TIPeACTaBUTeNEN
MEeCTHOTO HacCeJlIeHU A K y4acTHUIO B IapTUCUIIATOPHOM
MCcCelOBaHUY, IPOBeAEHHOM B I0XXHOM VTanmu.

Dovile Adamonyte u Ilse Loots (cTp. 346) peiCTaBAsIOT
pe3ynbTaThl CUCTEMATUUECKOTO 0630pa TUTepaTypH,
TIPOBEJIEHHOTO C I[EJIbI0 OTIPE/IENIEHN A IYUIINX NMET0-
I[MXCS U TOJIBKO MOSBUBILMXCS METOAOB BOBJIEYEHU S
MOJIOZIeXX ! B paboTy Mo MHGOPMUPOBAHUIO HaCeTeH U
06 3KOJIOTMYECKMX PUCKAX IJIsI 3MOPOBhS U B OCYIIECT-
BJIEHME CTPATEerMueCcKOro pyKOBOACTBA B EBpomeickoM
peruone BO3.
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EDITORIAL

OT PEOAKLINU

Better health. Better environment.
Sustainable choices.
Zsuzsanna Jakab
Regional Director
Editor-in-chief

"International, national and local
agencies need to step up their

actions, expand their agendas, and
engage further in multidisciplinary
research, intersectoral work and hard
negotiations. WHO is ready to support
these efforts as best we can."

At the time of writing this welcome note, many
representatives of ministries of health and environment
from the 53 Member States of the World Health
Organization (WHO) European Region, together with
representatives of the United Nations family, other
intergovernmental and nongovernmental organizations,
and members of the environment and health European
community, are preparing to travel to Ostrava in the
Czech Republic for the long-awaited, momentous Sixth
Ministerial Conference on Environment and Health.
Colleagues will gather to take stock of recent progress,
discuss current needs and future challenges, and agree
on which way to go in the coming years.

The Conference is the sixth in a series that began

in Frankfurt in 1989. In the intervening 28 years,

the world has changed almost beyond recognition,
with the sociopolitical landscape turned upside
down. In 1989, the World Health Organization

(WHO) Regional Office for Europe served 31 Member
States — now there are 53. Back then, our everyday
life did not include access to Internet and mobile
communication, however hard this is to believe: since
then, we have not only entered a new millennium but

YnyyweHune 300poBbAa. YnyyweHune
akonoruu. Beibop B nonb3y
yCTONYUBbIX pPELUEHUEN.
XyxanHHa Axab

PervoHanbHBIN OUPEKTOP
[nmaBHBIV pelaKTop

«MeOyHapOOHbIM,
HAUUOHAJIbHBIM U MEeCMHbIM
yupexx0eHUAM U 0peaHUu3auuam
Heob6xo00uMO aKMuUBU3UPOBAMb
CBOU yCcUuus, paciupumsp Kpye
cmoAawux neped HUMU 3a0ay

U npuHUMams 60Jjlee AKMUBHOE
yuacmue 8 Mex0UCUuNJIuUHApPHbIX HAyUHbIX
uccnedo8aHUAX, MexcekmopasnbHol pabome
U HenpocmblX nepe2osopax. BO3 eomosa
MAKCUMaabHO No00ep Xusamb 3mu yCuaus».

Celiuac, Korga g My 3Ty BCTYNIUTEJbHYIO CTaThIO,
MHOTMe NTpeJCTaBUTEeNN MUHUCTEPCTB 3[[paBoOOXpaHe-
HUA ¥ OKPYXXatollel cpefbl U3 53 rOCYyNapCTB-UJIEHOB
BceMmupHoIt opraHusauuy 3gpaBooxpaHeHus (BO3)

B EBpOIMeNicKkoM pernoHe BMeCTe C IpeICTaBUTENIAMNI
opranuzanut cucreMsl OOH, ApyrUMU MeXITpaBU-
TeJIbCTBEHHBIMU 11 HEIIPABUTEILCTBEHHBIMY OpraHu3a-
LMAMY, 8 TaK)XXe YJleHaMI eBPOIeiCKOro coob1ecTsa
CrelnasuCTOB U 3aMHTEePECOBAHHBIX CTOPOH B 0671aCTU
OKpY2Kalollleil Cpelibl ¥ OXPaHbl 3I0POBbSA TOTOBATCSA

k noesnke B OcTpaBy, Yewickada Pecriybnuka, Ha foJ-
TOXJIAHHYIO 1 3HaKOBYI0 1lleCcTy0 MUHUCTEPCKYIO
KOHQepeHIMIOo IO OKPYXKalollleil cpefie 1 OXpaHe 3[10p0o-
BbA. Konneru cobepyTca BMecTe, YTOOB! TTOABITOXUTD
IOCTUTHYTHIE 3a MTOCJieIHee BpeMA yCIexXu, 06CyANTh
TeKyllye NOTPebHOCTY 1 Oy oylLiMe IPOo6IeMBbl, a TAKXe
IIOTOBOPUTHCA O HAllpaBJIeHNHU [IeATeNIbHOCTY Ha 611-
XXanliye FOLbI.

Ota KoHdepeHUus 6yeT 1eCTON B LIeJION CepUU MU-
HUCTEPCKUX KOHEepPeHIIM, Hayaio KOTOPO 65O I10-
noxxeHo Bo PpaHKkPypTe B 1989 I. 3a MpolIeflle C TeX
Mop 28 JIeT MUP M3MEHMJICS [IOUTY 0O HEY3HABAEMOCTH.
Bech collManbHO-TIOMUTUYECKUIE TaHAmadT MpakTuye-

MNAHOPAMA OBLLEECTBEHHOIO 3JPABOOXPAHEHNA

TOM 3 | BbIMYCK 2 | UOHb 2017 r. | 141-356



148 EDITORIAL

0T PEJAKLINY

also switched geological eras — from the Holocene to
the Anthropocene. Can one think of a more profound
change?

Meanwhile, the public health scene in general, and the
environment and health in particular, has continued
on its fascinating journey. Some things have changed
a lot: life expectancy and many other key health
indicators have markedly improved; many dangerous
environmental hazards have been largely contained
(think of lead and asbestos); and spectacular progress
has been made in research — we now know far more
about how the environment influences health, and by
how much. This is real progress and we have many
feats to celebrate. However, not everybody is enjoying
these achievements. Some of us have been left behind
and are deprived of clean environments, access to
knowledge and the impressive progress made in health
and well-being.

However pressing, inequality is hardly the only
challenge in environment and health. Many
questions, old and new, still await answers in the
form of knowledge or action. Regarding knowledge,
complexity and uncertainty are the trademarks of
contemporary environmental health (EH), as reality
outpaces science. Nowadays, we need to know not
only whether a certain agent causes disease but also
how it interacts with the countless other agents that
surround us. We also need to know which trajectory
our environment is most likely to take in the future,
so that our health systems are capable of coping with
tomorrow’s needs. Robust EH research and pursuing
goals relevant to the wider society are vital, and the
impressive recent progress must be sustained and
shared more widely.

Answers are also expected in the form of action.

For far too long, we have been seeing adverse
environmental impacts on health that can be
effectively stopped — air pollution is the foremost
culprit because of its enormous disease burden.
However, although air pollution may be the number
one environmental killer, it is not the only one. It is
simply not acceptable that in many corners of Europe
people still lack access to clean water, hygiene and
sanitation; that well-known toxic agents are present
in our air, soil and food; and that many children
spend their days in unhealthy schools and cities.

It is also worrying that people who suffer most

CKM TIOJIHOCTBI0 TpaHchopMupoBancd. B 1989 r. EBpo-
nelickoe permoHaJsibHoe 610po BceMupHoOl opraHu3sa-
uuu 3npaBooxpanenus (BO3) oka3bIBaio MOAIEPXKKY
31rocynapcTBy-unieHy. CerogHs 1x 4MCJIO BEIPOCIIO
no 53. Torga, Kak HY TPYZAHO B 3TO [IOBEPUTH, B HAIlIEN
MIOBCEJHEBHOM XX13HMU He ObIJIO UHTEePHETa U MOOUJIb-
HOVI CBA3K: C TEX ITOP MBI BCTYIIMJIM He TOJIBKO B HOBOE
TBICAAUETIeTHE, HO 1 B HOBYIO [€0JIOTMYECKYI0 3Py — I1e-
peliu OT rojolieHa K aHTPOTMoLeHy. MoXXHO nu npef-
CTaBUTH cebe O0Jiee paAMKalbHbIe M3MEHEHUA?

TeM BpeMeHeM 1 0611eCTBEHHOE 3[[paBOOXPaHeH e

B LleJioM, ¥ chepa OKpyKalollel Cpesibl ¥ OXPaHBbl 370-
POBbSA B YaCTHOCTM IIPOJIOJIXKAJIY CBOE 3aXBaThIBalollee
pas3BuTHKe. HeKOTOpbIe acleKTH IIpeTepIieNyu Ccylie-
CTBEHHBbIE M3MEeHEeHMA: 3aMeTHO MOBBICMIIACH TPOLIOJ-
XUTENBHOCTH XU3HU U YIIYYIIMINCh MHOTME IPyTUe
KJIIOU€eBBIe [TIOKa3aTey 3[[0POBbS; y4aloCh B 3HAUYN-
TeJIbHOJ Mepe OrPaHUYMNTh BAMAHME MHOTUX OMacHBIX
baKTOpOB OKpYyIKamlllelt cpelibl (B KAUeCTBe IIpruMepa
MOXXHO [IPMBECTY CBMHEL 11 acHeCT); IOCTUTHYT BIleuaT-
JIAMUI TPOrpecc B 06/1aCTY HayYHBIX UCCTIeJOBAHUHA,
1 Telepb MBI rOpa3no 60siblle 3HaeM O TOM, KaKUM 06-
pa30M U B KaKOJ CTEIleHM OKpY)Kalolljasd cpefia BIMAET
Ha 3[J0POBbe. DTO HACTOAL M IPOrPecc, ! y HaC eCTh
HeMaJlo AOCTVXeHU I, KOTOPBIMU MOXXHO FOPAUTHCS.
OnHaKOo BOCIONB30BATHCSA STUMU OOCTVIXEHUAMYU MO-
TYT IaJieKo He Bce. HeKOTOpPEIe 113 HAac OCTaNuUCh 6e3
TIOJDXKHOTO BHUMAHUA U OBIIM TUIIEHBI Y/CTOM OKPY-
Xarmwluiet cpebl, [OCTyIa K MHGOpMaluuy ¥ 3HAHUAM

M BBIAAIOWMMCA JOCTVKEHMAM B 06/1aCTY 3[[0POBbA

1 671arononyuns.

[Tpu BceVi cCBOEN aKTyaJIbHOCTY HEPABEHCTBO ABNIAETCA
JlaJIeKO He eAVHCTBEHHOM Npo6eMoli B 06/1aCTU OKPY-
)Xarole cpeibl U OXPaHbl 3/I0POBbs. MHOr' e BOTIPO-
CBI, CTaphble ¥ HOBBIE, BCe ellle TPeOYyIT OTBeTa — 11bo

B BU[Jle 3HAHUM, MO0 B BUe nNeicTBUil. YTo KacaeTcs
3HAHU, TO OTJIMUUTENBHBIMY YepTaMy COBPEMEHHOTO
TIOJIOXXEeHMA JIeJ1 B 00/1acTy OKpYy )Xalliel cpeisl U 3[10-
poBbs (OCHM3) cTanm CIOXHOCTh U HEONIPeeIeHHOCTD,
TTOCKOJIbKY peanbHOCTh ornepeXxaeT HayKy. CerofHs
HaM HeoOXOAMMO 3HATh He TOJNBKO TO, BRI3BIBAET NI
KOHKpEeTHBI daKTop 601e3Hb, HO U TO, KAK OH B3aMMO-
JIeMICTBYEeT C IPYTUMM becuncieHHbIMU paKTopaMy,
NPUCYTCTBYIOIIMMY B OKpYyXXalollel Hac cpefe. Ham
TaKXXe He0OXO0AMMO 3HATh, IO KaKOW TPaeKTOPUU OKPY-
Xaroias cpefia 6yneT BeposiTHEE BCETO Pa3BUBATHCHA

B OynyiieM, 4TOOB HAlllM CUCTEMBI 3[paBOOXPaHeHNA
MOTJI/ CIIPaBUTHCA C 3aBTPAIIHUMM TOTPEOHOCTAMMU.
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from these problems are, more often than not, also
exposed to other health risks as a consequence of
social disadvantage: tobacco smoke, unhealthy diets,
stressful jobs and a sedentary lifestyle. Air pollution,
noxious chemical agents, waste and contaminated
sites, and other ills of modern life continue to take

a toll on the health and well-being of European
citizens, especially the most vulnerable, for whom

a bad environment is a daily reality.

International, national and local agencies need to step
up their actions, expand their agendas, and engage
further in multidisciplinary research, intersectoral
work and hard negotiations. WHO is ready to support
these efforts as best we can.

This issue of Panorama reflects the multiple

facets of today's environment and health. It tells

the story of evolving cutting-edge science, of an
expanding evidence base along with many open
questions, of policy obstacles and successes, and of
imaginative public health practices. The mixture

of topics, competences, levels of action and original
knowledge presented in the following pages provides
an impressive snapshot of the unique research
community within which WHO is fortunate to
operate. Such collective endeavour by the committed
workforce, combined with the wealth of ideas,
methods, data, evidence and resources are all essential,
more so now than ever before, if we are to tackle
today’s and tomorrow’s phenomenal challenges in

an inclusive way. Ultimately — and this is the biggest
challenge of all - the EH community is called on

to spearhead an endeavour to reverse a course of
action that, through unsustainable practices in many
domains, has led humankind to the brink of a major
crisis with unpredictable consequences.

For our part, WHO and the United Nations system at
large can proudly say that frameworks, legal and soft
instruments, and mechanisms have been put in place
and are available to guide and support the necessary
efforts at all levels. In Europe, the Health 2020
framework embodies the values and aspirations

of modern, forward-looking public health services.
The framework underlies the necessary whole-
of-government and whole-of-society approaches,
recognizes the importance of a holistic view of human
health shaping throughout the entire life-course, and
emphasizes the notion of resilient environments and

VcKI0YMTeNbHO Ba)XHBI HaJle)XHBIE VICCNIeOBaH A

B o6nactu OCH3, a Tak)Xe MOCTaHOBKA U IOCTMXEHUE
1[eJIel, KOTOPhIe UMEIOT aKTyalbHOe 3HaUeHMe 1715 06-
[eCTBa B 1]1€JIOM, a JOCTUTHYThIe B [TIOC/IeIHEE BpeEM
BIIEUAT/ISOUIME YCIIEXM HEOOXOAMMO MTOAAEPXUBATD
1 IOHOCUTD 110 60Jiee MIMPOKOTo KpyTa Jnil.

OTBeTHI OXUAITCA U B BUJIE AeMCTBUNI. MBI CIUIIKOM
IlaBHO HaboaeM 3a HebaronpusaTHEIM BO34eN-
CTBMEM Ha 300pOBbe GAaKTOPOB OKPYXKalolleil Cpesl,
KOTOpBIE MOTYT 6BITh 3P DEKTUBHO yCTpaHeHbl. CaMbIM
rIaBHBIM U3 3TUX GaKTOPOB ABJISETCS 3aTrpsi3HeHMe aT-
MocdepHOro BO3[lyxa B CMJIY CBSI3aHHOTO C HMM KOJIOC-
canbHOTO OpeMeHu 6omne3Hell. [Ipy 3TOM 3arpsisHeHMe
aTMocPepHOTro BO3/1yxXa, KOTOPOe SABJISIETCS INTaBHOM
SKOJIOrMYeCcKy 06yCIOBIeHHOV IPUYMHON CMEepTH, Aa-
JIEKO He e[IMHCTBeHHaA ee npuunHa. CoBepIlIeHHO He-
MIpMEeMJIEMBIM ABJSAETCS TOT GaKT, YTO JTIOAM BO MHOTUX
yronkax EBpomnsl ;o CMX OP He UMEKT afeKBaTHOr O
JIIOCTyIIa K YUCTOM BOJIe U CAHUTAPHO-TUT MEHNYECKUM
yCyram, 4TO IMPOKO U3BECTHBIE TOKCUUHBIE BellleCTBa
NPUCYTCTBYIOT B BO3[IyXe, [I0YBE M MPOJNYKTAaX MIMTa-
HMfA, @ MHOTMe AeTY PacTyT B «<HE3JJOPOBBIX» TOPOJaX

U y4aTCs B «<HE3[AOPOBBIX» LIKOJIaX. BeCTTOKOUT TaKXe

1 TO, YTO JIFOI U, KOTOPbIe OOJIbIlle BCEro CTPalaioT OT
3TUX NMPo6JieM, Kak IpaBuUJo, TOJBEPraTCsA BO3Iel-
CTBUIO U APYTUX QaKTOPOB pUCKa [1Jis 3[I0POBbH, ABJIA-
IOIIMXCA Pe3yIbTaTOM MX COLMabHOIO HebIaromnony-
YK, TaKUMM KaK TabauHbI IbIM, HE3[JOPOBOE NIUTAHME,
COTIPSIXXeHHas CO CTPeccoM paboTa 1 MajoMoABMXHbBIN
ob6pa3s XMU3HU. 3arpsa3HeHre aTMocepHOTo BO3AY XA,
BpeAHbIe XMMUUYECKME BeIleCTBa, OTXO/IbI, 3aPaKeHHbIE
TEPPUTOPUU U APYTHE IOPOKY COBPEMEHHOM XU3HU
MPOAO/IXKAIT OKa3bIBaTh CBOE HETATMBHOE BAMAHME HA
3JI0pOBbe U 6r1aromnonyume xuTene EBpornsl, ocobeH-
HO TeX 13 HUX, KTO HAaXOJIUTCS B Haubojee ysI3BMMOM
TIOJIOXKEHUY U 17151 KOT O IJI0OXasl SKOJIOTUS ABJSAETCA
TOBCEeJIHEBHOM peaibHOCTHIO.

MexayHapOomHBIM, HallMOHAIBHBIM M MECTHEIM YUPeX-
IeHMsIM U OpTaHM3alusIM HeOOXOAMMO aKTUBU3MPO-
BATb CBOU YCUJINSA, PACIIUPUTD KPYT CTOSIUX Mepe]
HUMU 3a/ia4 ¥ IPMHMMATh O0Jiee aKTUBHOE yuacTue

B MEXAMCLUUITIMHAPHBIX HAYYHBIX MCCIIeIOBAHMSAX,
MEXCEeKTOPaJIbHOM paboTe 1 HETIPOCTRIX NEPErOBOPax.
BO3 roToBa MaKCUMaIbHO MOJIEPXXMNBATh ST YCUINS.

B HacTodameM BeinycKe [JTaHOpaMbl OTpaXXeHbl MHOTO-
YJICJIEHHBIE aCIIeKThl CETOHALIHEN CUTyaluu B 0671a-
CTV OKPY’Kalollel cpeJibl M OXPaHbl 3J0POBbA. B HeM
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communities. At the global level, the 2030 Agenda

for Sustainable Development is now a reference for
developed and developing countries alike, in which
human health is depicted as both a determinant

and an outcome of fair and balanced societies, the
connectedness of human society and the biosphere is
emphasized, and measurable targets are offered, with
a focus on practical implementation.

However, we cannot be complacent. The past quarter
century has had a distinctive trend: change. Pervasive,
fast, unstoppable change. Urbanization, biodiversity,
migration, ageing, politics, technology, ideology,

the digital revolution, big data, climate change, the
social media and many more relevant keywords are
nowadays used in connection with change, emerging
challenges, breakneck progress or irreversible
deterioration.

Ministers, officers, researchers, advocates,
stakeholders, young people’s representatives,
international civil servants and many others are
gathering in Ostrava in their hundreds to discuss and
decide on Europe’s course of action and, in essence,
its future — as far as the environment and health

are concerned. The time is right to capitalize on the
societal drive, political resolve and sense of urgency
shared by so many across our wide region to counter
the recent signals of loss of trust and ownership from
some sectors of the population.

Welcome to Public Health Panorama. Welcome to
Ostrava.

pacCcKasplBaeTCA O Pa3BUTUM [TIePelOBOY HAayKY, pac-
mypeHnn 6a3sl GaKTUUECKUX JaHHBIX [1PY OJHOBpe-
MeHHOM HaJlM4My MHOXeCTBa OTKPBITEIX BOTIPOCOB,

O MPenATCTBUAX U ycIexXax B cdhepe peanmuszauuy Mep
MONMUTUKY, & TaKXXe 06 OpUTMHAbHBIX IOAXO0LaX K OX-
paHe 061IeCTBEHHOrO 310pOBbA. [IpeicTaBieHHOe Ha
CTpaHMllax 3TOro HoMepa pa3Hoobpasue TeM, chep
KOMIIeTeHUVM, YPOBHEN NIPUHATUA Mep 1 OPUTVIHATIb-
HBIX 3HAHUM CIIY)XXUT HarIALHOM IeMOHCTpaLuen Toro,
B KAKOM YHMKAaJIbHOM VCCJIeJOBaTeIbCKOM CO0bIIeCcTBe
nocyactamBuaock paborats BO3. [TogobHBIE KOTIEK-
TUBHBIE YCUINSA TPEeJaHHBIX CBOEMY LleNy JioJiell B CO-
yeTaHUU c 6OraTCTBOM UIeN, MEeTONOB, AaHHBIX, DaKTOB
VI pPeCcypCOB Ba)XHBI, KaK HUKOT[a IIpeX/[ie, eCNy MBI fieii-
CTBUTEJILHO XOTUM [1aTh BO3MOXXHOCTh BCEM CTOPOHAaM
BKJIIOUMTBCSA B pabOTy 10 IPEOIOJIEHNIO CIIOXHEeN MK
COBPEMEHHBIX U 6yAyLIMX BEI30BOB. HakoHel — 11 3TO
caMblIli 60710 BBI30B — coobiectBy OCU3 nipeacTo-
VT BO3IJIaBUTD YCUJIMSA, HAlIPaBJIEeHHBIE Ha TO, YTOOBI
VI3MEHUTH Ky PC, KOTOPBI, B CUJTY UCIIONIb30BaHMA
HeyCTOMUYMBBEIX MeTOJIOB pabOTEl BO MHOTUX chepax,
[IpVBeJI 4YeJIOBEeYeCTBO Ha 'PaHb KPYITHOMACIITabHOT O
KpM3Mca C HellpeICKa3yeMbIMY [I0C/IeACTBUAMMU.

Co cBoeli ctoponsbl, BO3 1 cuctema OOH B 11e710M MO-
T'YT C TOPAOCTBIO CKA3aTh O TOM, YTO UMU yIKe BBEJI€HBI
B IEMICTBME PaMOYHbIe OCHOBEI, IOPUANYECKY 00s3bIBaA-
ol Me ¥ OH6POBONBHBIE MHCTPYMEHTHI I MEXAHM3MBL,
KOTOpbIe MOXHO MCI0JIb30BaTh B KAUEeCTBE HalpaBJis-
IOMIUX Y IO IePXXMBAKOLIMX JOKYMEHTOB B XOJle OCy-
[eCTBJIEHU A He06X01MMOli paboTH Ha BCeX YPOBHAX.
B EBporie nonuTuka 300poBbe-2020 BOIIJIONIAET B cebe
LIeHHOCTY U YCTpeMJIeHM A COBPeMEeHHBIX 1 Tporpec-
CUBHBIX CJ1Y)X6 06111eCTBEHHOTO 3[[paBOOXPaHeHU .

B 3TOM JOKyYMeHTe 3aKJia/IblBAeTCA OCHOBA J1J15 UC-
MOJIb30BaHMA HEO6XOAMMBIX O0IIerocy1apCTBEHHBIX
1 0b1lecolaNibHAIX MO XON0B, IPM3HAETCA BaXXHOCTh
LIeJIOCTHOTO B3r/IAfa Ha pOPMUPOBAHME 3[I0POBbS Ue-
JIOBEKa C y4eTOM BCeX 3TAllOB €r0 XU3HU U yIeNseTcCs
oco60e BHMMaHMe KOHLIeNUI UM CPeJOBBIX YCIIOBUM

1 COOBIIeCTB, YCTOMUMBBIX K HETATUBHBIM BHEIIHUM
BO3JelicTBUAM. Ha rnobanbHOM YPOBHE OCHOBOM A8
IeICTBUI KaK SKOHOMMYECKM PA3BUTHIX, TaK U pas-
BMBAKOUIVXCA CTPAH B HACTOALEE BPEMSA CITYKUT
[ToBecTKa OHA B 06/71aCTU YCTONYMBOrO Pa3BUTUSA Ha
repurof A0 2030 I., B KOTOPOU 3I0POBbe UeJIOBEKa OLHO-
BpPEeMEHHO paccMaTpUBaeTCs KakK orpeendouni ax-
TOp U KaK pe3yJbTaT CylLleCTBOBAHNUSA CIIPaBEINBOrO
1 c6alaHCMPOBAHHOTO OOIIeCTBa, I0JUePKUBAETCA
B3a/MOCBS3b YeJIOBeUEeCKOro 0611ecTBa 1 6uochepsl
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0T PEJAKLINY .

nIpennararnTcAd M3MeEPMMEIE IIeJIEBbIE OPMEHTUPEI, Ha-
MpaBJIEHHBIE Ha ITPAKTNMYECKYI0 peanim3alinio.

OpHaKo y HaC HeT OCHOBAHMM 17151 CAMOYCIIOKOEH M.
OTNnuYUTeNbHON TEHIEHLIMEN TOCTeAHUX ABAALIATA
MATY JIET CTAJIO Halnuye nepeMeH. [IoBCEMECTHBIX,
OBICTPBIX ¥ HEOOPATUMBIX TTIepeMeH. YpbaHusalus,
61opasHoobpa3sme, MUrpallnsd, CTapeHnue, IOINTUKA,
TeXHOJIOTUS, Ueoorusd, 1ndpoBas peBooLus, 60/b-
1iye faHHble, M3MeHeHMe KJIMMaTa, CollMaibHble CeTH
¥ MHOTYE IPYTYe KTI0YeBble CJI0BA MCIIOJB3YIOTCS
CerofiHs B CBSI3U C IepeMeHaM!, HOBBIMU BbI30BaMI,
TOJIOBOKPYXUTENbHBIMU YCIIeXaMy UM HeEOOPaTUMbBIM
YXyOIIEHNEM CUTYaLA.

CoTtuu yuacTHUKOB KoHdepeHLMN, Cpeat KOTOPBIX —
MUHUCTPBI, OPULIMaIbHbIE TULIA, UCCTIeJOBATENN, aK-
TUBUCTBI, IPeACTABUTENN 3aIHTePeCOBaHHBIX CTOPOH
VI MOJIOZIEX M, MeXIyHaPOLHEIe IPaXXAaHCKMeE CITyXKa-
mue U MHOTYe IpyTrue, npuenytT B OcTpaBy, 4TOObI 06-
CYLWTDH U ONIPeLIeNINTh AalbHENIINI Ky PC OeVICTBUN 14
EBpoIIEL 1, 11O CyTY, ONpelieNnnTh ee Oyayllee B TOM, 4YTO
KacaeTCs BOIIPOCOB OKPYXKalolleil Cpelibl ¥ 3[10POBbA.
HacTano BpeMs 1CIIONb30BaTh aKTUBHEI 06IeCTBEH-
HBIVI MTHTEpPeC, MOIUTUYECKYI0 PDEeIIMOCTb M TIOHVMa-
HJe He0H6XOAMMOCTY 6e30TiaraTebHbIX JeNCTBUA,
pasfenseMoe CTONBKUMMY IIOABMY B HallleM OOJBIIOM
PervioHe, 715 TOr0 4TOOGBI C VX ITOMOIBIO TPEOIONIETH
OTMeuyaeMYyI0 B [TOC/IefjHee BpeMs pobieMy yTpaThl
IOBEpUSA U UYBCTBA CONMPUYACTHOCTY B HEKOTOPBIX CO-
L/aJIbHBEIX [PYIIIaX.

fl papja npencTaBUTh BaM HOBBIV BEINYCK «[[aHOpaMBI
0611[eCTBEHHOTO 31 paBoOOxXpaHeHusA»! [IpuBeTCTBYIO Bac
B OcTpasge!
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Panorama People

JIrogu «[ITaHOpaMBbI»

"YOU ONLY HAVE
ONE CHANCE TO
DEVELOP A BRAIN:
YOU CAN'T GO BACK
AND SAY "WHOOPS,
SOMETHING WENT
WRONG HERE" AND
DO IT ALL OVER.
ADVERSE EFFECTS
ENCOUNTERED

IN EARLY LIFE
OFTEN LEAD

TO PERMANENT
DAMAGE."

By Stephanie Brickman

“We are going to need some very smart people in the
future to help compensate for the damage we have
done to the environment and to our fellow human
beings,” says Philippe Grandjean, in conversation with
Panorama People on chemical brain damage and what
research needs to be done about it.

As a young medical student, so many specializations
were open to you. What made you choose
environmental medicine?

This takes me back to 1972, when the United Nations
had its first conference on the environment in
Stockholm and my brother was press secretary to the
Danish minister of the environment. [ was watching
the television news — there was only one channel and
it was black and white at that time. There was a report
from Stockholm with pictures of a demonstration

Photo by Jacob Rosenvinge

«J1A PASBUTINGA
MOS3TA HEJIOBE-

KY DAETCA TN b
O4NH WAHC. Mbl HE
MOXEM MNMOBEPHYTb
BPEMA BCITATD,
CKA3ATb: «4TO-TO
Y HAC MOLWJTO HE
TAK,» = NN HAHATb
BCE SAHOBO. HETA-
TVIBHbIE BO3EN-
CTBNA B PAHHEM
BO3PACTE HACTO
BEAYT K HEOBPATW-
MbIM NMOBPEXLLE-
HUAM.»

Credanu Bpuxkman

«Ham 6ydym Hy»xHbl OelicmsumesibHO yMHble 00U,
Komopble NoMO2ym 803MeCmumb mom y»acHbll yuepo,
KOmopblll Mbl HAOHeCIU OKpyXXarujell cpede U HaWuUM
cobpambam,» — 208o0pum dununn I'paHXaH 8 UHMepBbIO
ona pybpuku «JIroou I[laHopaMbl», NOCBAUIEHHOM
npobeme XuMuueCcKuX nopakeHutl 20108HO20 MO32d

U moMy, KakKue UcciedosaHus He06xo0uMbl 8 3mol
obnacmu.

Korga Be1 66111 CTY@HTOM-MeAUMKOM, BBl MOrin BEI-
6MUpaTh U3 MHOXXECTBA creluanbHocTeli. YTo 3acTaBu-
JIO BacC BeIOPATH MMEHHO 3KOJIOTUYECKYI0 MeULHY ?

Heno 6v1710 B 1972 ., Korga Opranusaumnsa O6beaHeH-
HbIX Haunii npoBoamia B CTOKIObMe CBOIO MEPBYIO0
KOHQepeHIIMIOo IO OKPYXalolleil cpesie, a Mot 6pat 6617
Mpecc-ceKkpeTapeM MUHUCTPA OKPYXalollelt cpesl
HaHun. 5 cMOTpesn HOBOCTH I10 TeJEBM30PY — TOrIa OH
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by pollution victims with banners saying “Stop
industrial pollution, it is a danger for human health."
I was shocked to see that because I hadn't learnt
anything about this at medical school. It turned out
that the demonstrators came from Minamata, Japan,
where mercury pollution was causing terrible health
problems.

I particularly remember a teenage girl who clearly

had movement and speech problems. After graduation
I started doing research in this field and some years
later I visited Minamata; I was able to meet her and
tell her what a great inspiration she had been. I have
been back many times to meet her and to discuss with
Japanese colleagues how we can best learn from the
mistakes of the past and target our research so that we
can understand what exactly we need to do to better
protect human health.

So you were motivated by a feeling of injustice that
physicians were not taking this up?

Exactly! I have also been very much aware that we
need to translate what we know as researchers into
language that can be appreciated more widely and
used by decision-makers in society.

You are passionate about protecting unborn children
from the effects of chemicals. What drew you to that
particular aspect of environmental medicine?

My first research was on lead and then I embarked
on studying methylmercury and pesticides. I could
see that the most severe symptoms were always in
children exposed early in life and that damage could
occur at levels of exposure that would be almost
harmless to adults. I realized that this was because
of the vulnerability of human beings during early
development and, in particular, the human brain. You
only have one chance to develop a brain: you can't go
back and say “Whoops, something went wrong here.”
and do it all over. Adverse effects encountered in early
life often lead to permanent damage.

If your development is harmed by toxic chemicals, it
can affect you for the rest of your life. We must take
the brain more seriously, particularly to ensure the
optimal function of the brains of the next generation
and beyond.

elrle 6bIJT YepPHO-O€eJIbIM, ¥ TOJIBKO C OOHUM KaHaJIOM.

B HOBOCTsAX MOKa3bIBanu pernopTax u3 CTOKTonbMa,

C KaJipaMy IeMOHCTPalUL XXEePTB 3arpsA3HeHs OKPY-
arwlel cpensl. B pykax y HUX ObIIM TPaHCIIapaHTHL,
Ha KOTOPBIX Ob1JIO HamMcaHO «OCTaHOBUTE TPOMBIIII-
JIEHHOe 3arpsi3HeHNe OKPYXXalolllel Cpefbl — OHO onac-
HO 17151 3[I0POBbs JI0AeN». 1 OB TPOCTO MTOPaXXeH, Beb
B MeOUIIMHCKOM MHCTUTYTEe HaM 06 3TOM HUYETO He
roBopunu. Okasanock, YTO IPOTECTYIOMYE Tpuexann
13 ATMOHCKOTro ropofa MuHaMara, rae 3arpsisHeHue
PTYTBIO TOPOAMIIO KOIIMAPHbIE TTPO6HJIEMBI [1J15 3J0PO-
BbA NTIOJIEI.

MHe 0co6eHHO 3alOMHMIIACh IeBOUYKA-TIOIPOCTOK,

Y KOTOPOV ObININ SIBHBIE TTPO6IEMBI C IBVXXEHUAMM

1 ¢ peusto. [locnie MHCTUTYTAa A Hadal 3aHUMATbCA
MCC/IeIOBaHMAMY B 3TOM 06/1aCTy 1 Yepe3 HECKOJIBKO
neT nmoceTun MuHaMmaTy. MHe y1aioch BCTPETUTHCA

C Hell 1 CKa3aTh, KaKoe BIIMSAHME OKasajla Ha MeHA ee
ncTopu. I MHOro pas Bo3Bpallaacsa B ATOHNIO, YTOObI
CHOBAa BCTPETUTHCH C HEM, @ TAKXKe BMECTE C ATTOHCKU-
MM KOJlJleraMy OOCyIUTh, KaKye BEIBOLEI 1elaTh 13
OIIVOOK MPOIIJIOTO U Ha YeM MMEHHO COCPeJIOTOYUTH
Hallly MCCTIeJlOBaHM S, UTOOBI B TOUHOCTU MMOHATE, UYTO
MBI JOJDKXHEI IeN1aTh AJi TOTO, YTOORI 3alUTUTE 340P0-
Bbe JIIOJIe.

ITonyuyaeTcs, YTO BBl CYMTAIM HECIIPABEJINBBIM TO,
YTO MeOUKU He o6paliany Ha 3Ty Ipo6jieMy HUKAKOT'0
BHUMMaHUA, M UME@HHO 3TO MOTUBMUpPOBajio Bac?

MmenHo! A Tak)Xe 0YeHb XOPOIIO MOHUMAaJ He0b6X0IU-
MOCTbH [IepeBOJia HAIllMX 3HAHUM C S3bIKa UCCIeA0Ba-
TeJiell Ha A3BIK, KOTOPHBIN 6yAeT MOHATHBIM U IIpMeMJie-
MBIM [1J15 JIU1], OTBETCTBEHHBIX 32 IPUHATHME PElIeHUN
B HallleM ob11ecTBe.

BeI cTpacTHBIV MOOOPHMK 3aIIMTHI HEPOXXIEHHBIX Je-
Tel OT BO3LeMICTBUA XMMUUYECKUX BelecTB. YTo npu-

BJIEKJIO Bac MMeHHO K 3TOMY acCIleKTy 3KOJIOTMYEeCKOM
MeaULVHBI?

Moe nepBoe uccnefoBaHme 6BII0 IOCBALIEHO CBUHILY,
MOTOM M3y4aj MEeTUPTYTh U NMeCTUUUILL. S BUIe, YTO
caMble Ts)XeJjlble CUMIITOMBI BCerfja MPOABIIANNUCE Y Jie-
Tel, KOTOpbIe [T0JJBePI/IMCh BO3[EMCTBUIO STUX BellleCTB
Ha paHHUX 3TalaX XU3HU, U YTO Y IeTell K Hapylle-
HUSAM MOTYT IIPUBECTU JaXe TaKye YPOBHU BO3Lel-
CTBMA, KOTOPBIE A1 B3POCTIBIX GBI OBl TPaKTUUYECKY
6e3BpeiHbL. fI TOHAJ, UTO TaK MPOUCXOAUT ITOTOMY,
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As a member of the World Health Organization (WHO)
Regional Office for Europe’s European Advisory
Committee on Health Research, what particular role
do you think research has in health?

One of the key problems in regards to current
biomedical research is that we are too often chasing
the same problems over and over. I did a study a few
years ago where I looked at 10 years of publications in
78 major toxicology, public health and occupational
health journals. We analysed over 120 000 articles to
see which chemicals were most often studied. The

top 10 were all metals: there were more than 1000
articles every year on lead. We are running the risk of
polishing the same stone on the beach more and more
rather than looking at the other pebbles and trying to
turn them over and figure out what they represent. It's
like a vicious circle, where one publication generates
the need for another one. But where is the action?

Some years ago, the United States Environmental
Protection Agency generated a list of about a dozen
harmful chemicals. I think three or four of those
substances did not result in any publications during
the following years, while in the meantime thousands
of publications have been generated about metals.
Society needs more information on substances and
hazards that haven't been covered before, and we need
more information on the risks that we are uncertain
about. We need to be more visionary, we need to take
more risks with our science and we should be more
active in regards to providing evidence that can be
easily translated into public policy.

Where do you think we'll be in 10 years in the domain
of environment and health?

My hope is that there is going to be a closer connection
between policy-making, human health and research.
I'd also like to see stringent requirements to document
side-effects and adverse effects with regard to
environmental risks, as is already happening with
pharmaceuticals. I have a list of 12 specific “chemical
brain-draining” substances about which we have
sufficient evidence to say that they are very hazardous
to brain development. But I also have a list of another
200 substances that we know can enter the brain and
damage brain cells, resulting in neurological disease

or symptoms. Half of these are very commonly used in
industry and daily life, but their effects on children are

YTO B [IEPMOJ PAHHETO PA3BUTKA OPraHN3M YesloBeKa —
" B IIEPBYIO OYepesib ero Mo3r — 0co60 ysa3BuM. [ s pas-
BUTMS MO3Ta YEJIOBEKY JIaeTCs I OAVH MaHc. Mel

He MOXXeM II0OBEPHYTh BpeMsl BCIIATH, CKa3aTh: «YTO-TO
y Hac MOIIJIO He TakK,» — M HadyaThb BCe 3aHOBO. HeraTue-
Hble BO3/IEMICTBMSA B paHHEM BO3pacCTe YacTO BEYT

K He06PATUMBIM TTOBPEXEHN M.

Ecnu pa3BuTKe 4enoBeKa MoiBEPTIOCh HETATUBHOMY
BO3I€MICTBUIO TOKCUYHBIX XMIMUKATOB, TO ITOCTIeACTBUSA
TaKOTO BO3AENCTBUSA MOTYT OIYIaThCs BCIO €ro rocje-
OYOIIY XIM3Hb. Me1 IOOJIXKHBI Cepbe3Hee OTHOCUTHCA

K MO3r'y, B 0OCOO€HHOCTM K TOMY, UTO KacaeTCsl OIITU-
MaJibHOV pabOoTHl MO3Ta Y CJIeAyIOUEero 1 y 0yayumx
TTOKOJIEHU JTIOJIEN.

Be1 - uyteH EBpoIeiickoro KOHCYJIbTaTMBHOT'O KOMM-
TeTa II0 Hay4YHBIM MCCJIeJOBaHMUSAM B 06J1acTu 3Apa-
BoOoxpaHeHUs: EBponeicKoro permoHajabHOro 6:10po
BceMupHoO opranusanumu 3gpaBooxpaHenus. Kakyio,
no BaueMy MHeHUIO, POJIb B OXpaHe 3J0POBbSA UTPAIOT
HayuHBbIe /cClIefOBaHUA?

[naBHas npobieMa COBpeMeHHBIX MeMKO-6MOTOT U-
YeCKMX HayUHBIX UCCIIeAOBAHUM 3aKJIIOUAETCS B TOM,
YTO YaCTO MBI 3aHMMAEMCS ONHMMU U TEMU XKe TTPOo-
61eMamMu, CHOBA M CHOBa. HeCKOJNbKO JIeT Hasall 5 U3-
YU Ny6nuKauum, HareyaTaHHble B TeUeHUHU 10 JIeT

B 78 KPYIHENIIMX HaYYHBIX XXy PHasax Mo TOKCUKOJIO-
Iy, o61eCTBEHHOMY 31paBOOXPaHeHMIO U [0 TUTeHe
TpyZna. B xone 3TOro uccnenoBaHus s poaHanu3u-
poBas CBhIIIe 120 000 CTAaTel: 1 XOTeJN 3HATh, KaKue
XVMMKaThI U3ydaiUCh Yallle BCero. B mepBy OecATKY
BelleCTB BOLIJIM UCKJTIOYUTEIBHO MeTaJlJIbl — TaK, TOJb-
KO JIMIIb CBMHILY MTOCBANIIAIOCH 60see 1000 cTaTel

B roz. O6pa3HO roBOpS, MBI PUCKYeM 3aHMMAThCA 0~
JIMPOBKOM OJJHOTO U TOTO )Xe KaMHs, BMECTO TOTO YTOOBI
YBUIETD, YTO Ha IJISIKE eCTh U APYTUe KaMHMU, TIOTIbI-
TaThCA 3aTNAHYTh [IOJ] HUX U IOHATH, YTO OHU COHO
MpeCTaBIIsANT. DTO HACTOSAIUINN 3aKOJIA0OBAHHBIN KPYT,
rlie oflHa My6nuKaums TpebyeT BEITYCKA CleAyOUen,
1 Tak fasnee. Ho mOMMUMO 3TOTO HaM Xe HYXXHO ellje

" e/iICTBOBATH!

Heckonbko net Hazaj AreHTcTBo CIIIA o oxpaHe
OKpY2Kalollel Cpeibl COCTABUJIO CIIMCOK, BKJIIOUABIINIA
OKOJIO JIeCsITKa OIMaCHBIX XMMMKATOB. MHe MpecTaB-
JISIeTCS, YTO MOCJIe TIOSABJIEHU S 3TOTO CIMCKA TPU UMK
yeThIpe YKa3aHHBIX B HEM BellleCTBa He YIIOMMHAINUCh
B MyONIMKALUUAX HY pa3y, TOra Kak 0 MeTasjiax 6511
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poorly documented. That does not mean that they are
safe! As a researcher, I want to defend, and to advocate
for better protection of, children’s brains. I would like
WHO to guide the protection of health, of course, but
also to focus in particular on the brain functions of
the next generation. We are going to need some very
smart people in the future to help compensate for the
damage we have done to the environment and to our
fellow human beings. I think both humankind and
this planet are going to be very dependent on how
smart our children and grandchildren are.

Disclaimer: The interviewee alone is responsible for
the views expressed in this publication and they do not
necessarily represent the decisions or policies of World
Health Organization.

HalMCaHbl MHOTYeE TeICAYM NybnmKauum. O6iecTBy
TpebyeTcs 60blle MHGOPMALIUM O BellleCTBax U yrpo-
3aX, KOTOPBIE He pacCMaTpPMBaINCh PaHee, a TAKXe
6onblle MHQOPMaL Y O PUCKAX, B OTHOIIEHUY KOTOPBIX
MOKa UTO CYLIeCTBYeT HeoNpeneleHHOCThb. Mbl JOJXHBI
6BITH AaIbHOBUIHBIMU, MBI AOJIXHBI OBITH TOTOBBL UATH
Ha PUCK B HayKe, ¥ MBI JOJDKHBI aKT/BHee J0ObIBATh
dakTuyecke 3HaHUA, KOTOPBIE JIETKO MOTYT OBITH I1e-
peBelleHbl B FOCYAAapPCTBEHHYIO IONIUTUKY.

[To BamemMy MHeHMI0, KaKOJ OyZieT cuTyauus B 06y1acTu
OKpYy’Kalolleli cpefibl ¥ OXpaHEI 3Jl0POBhA Yepes 10 JIeT?

f HaeCk, UTO 3a 3TO BPEMS YKPEIMUTCA CBA3b MEX-
Iy POpMUPOBAHUEM TIOTUTUKY, 3TOPOBbEM JTIOIEN

M Hay4YHBIMU MCCIIeNOBaHUAMMU. f1 X04y, UTOOHI 60ee
XXECTKMMMU cTany TpeboBaHMA K JOKYMEHTaJIbHOMY
yueTy mo60ouHbIxX 3P PeKTOB U HeraTUBHOTO BO3AEN-
CTBMSA B TOM, YTO KaCaeTCA SKOJIOTMUECKMX PUCKOB, 1O
aHaJIOTMM C TeM, KaK 3TO IIPOUCXOAUT B OTHOIIEHUN
JIEKApCTB. Y MeHA eCTb CIIMCOK U3 12 BelleCTB — «XUMU-
YeCKMX BparoB MO3ra» — 10 KOTOPBIM y Hac eCcTh I0CTa-
TOYHO GaKTMUECKUX JTaHHBIX JIJIs1 TOTO, YTOOBI Y TBEP-
XJATh, YTO OHM YPe3BbIYaliHO OMIACHBI 171 PA3BUTUSA
Mo3ra. Ho y MeHs eCTh U CIIUCOK U3 elle 200 BeLleCTB,
KOTOPBIE, KaK MBI 3HaeM, MOTY T [IONalaTh B MO3T U I0-
BpeXJaTh MO3TOBbIE KJIETKH, UTO IPMBOAUT K HEBPOJIO-
TMYeCKVM 3ab0eBaHUAM Uy cuMIToMaM. [lonoBuHa
STUX BEL[eCTB OYeHb MM POKO UCIIONIb3YIOTCA B [1PO-
MBILIJIEHHOCTY U B Halllel [IOBCEAHEBHOW XU3HY, U UX
BO3JIeJICTBME Ha [leTell M3y4YeHO VM OIMCaHO OYeHb I1J10-
x0. Ho 3T0 He 3HauuT, 4TO OHU Oe3omnacHkl! f, Kak uc-
ClleoBaTelb, XOUY CTOATH Ha 3allUTe Mo3ra pebeHKa.
A xouy, uT06BI pekoMeHZauuy BO3 cToAnmM Ha cTpaxe
3[0POBBA U UTOOBI 0COO0e BHMMaHNE B HUX YAEJANI0Ch
3amuTe QyHKIUM MO3ra 4 6yAyUINX TOKOJIeHMIA.

B 6ynyumem HaM 6yAyT HY)XXHBI IeJICTBUTENIBHO YMHEIE
JIIOIM, KOTOPBIE TIOMOTYT BO3MECTUTH yllep6, KOTOPHIN
MBI HAHeC/IM OKPY Kalolllelt cpefe M HalllM COO6paThaM.
A nyMarto, 4To 6y[yllee yeJJOBeYeCTBa U Hallel MjaHe-
TBl OyIeT HallpAMYI0 3aBUCETH OT TOT0, HACKOJIBKO Y M-
HBIMM OKaXXYTCS HAllX I€TU U BHYKIU.

OrpaHnuuyeHMe OTBeTCTBEHHOCTHU: [OCTb pyOHpUKHU
HeceT CaMOCTOATEJIbHYI0 OTBETCTBEHHOCTD 3a
MHEHN{, BbIpa)XXeHHEBIe B JaHHON Iy bnmnKaumuy,
KOTOpPBle He06A3aTeNIbHO IPeACTaBIAIT pelleH A
VIV TIONUTUKY BceMupHOM opraHusaumumn

3 paBOOXPaHEHUS.
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ABSTRACT

Introduction: The Moravian-Silesian Region
(MSR] is heavily polluted, especially due
to heavy industry and local heating, and
concentrations of benzolalpyrene (B[alP] are

among the highest in the European Union.

Methods: To verify the impact of air pollution
on the health of the population in the MSR, the
morbidity of children was analysed in three
studies which are reviewed: 1) morbidity in
children; 2) asthma bronchiale in children;
and 3) impact of air pollution on the genome of

newborns. Morbidity in children was studied in

10 pediatric districts in Ostrava City. Asthma
bronchiale was studied in children from
Ostrava-Radvanice and the control district

of Prachatice, southern Bohemia, by gene
expression profiles. The impact of air pollution
on the genome of newborns was studied in the
district of Karvina and the control district of

Ceske Budejovice.

Results: In asthmatic children from Ostrava,
increased gene expression corresponded
to the non-allergic type of asthma.

Concentrations of benzolalpyrene in the winter

of 2014 were 5.36 + 3.64 vs. 1.45 + 1.19 ng/
m3in CB, P < 0.001 in Karvina. In newborns

in the polluted district of Karvina, increased
oxidative damage affecting immunodeficiency
pathways and the neurotrophin signalling
pathway, higher amounts of OH-metabolites
of PAHs in urine, as well as increased
respiratory morbidity in children up to two

years of age were observed.

Conclusion: Studies in the Moravian-Silesian
Region indicate a significant impact of air

pollution on children’s health

Keywords: AIR POLLUTION, GENE EXPRESSION, OXIDATIVE DAMAGE, PAHS IN URINE, RESPIRATORY MORBIDITY IN CHILDREN

INTRODUCTION
MORAVIAN-SILESIAN REGION

The Moravian-Silesian Region (MSR) is a heavily
populated, industrial area situated in the easternmost
part of the Czech Republic (CR), covering 5428 km?
with 1.21 million inhabitants (1). The MSR is situated
in a basin bordered by mountains to the west, east,
and partially to the south, with frequent temperature
inversions occurring in the winter. The MSR
administrative structure consists of six districts
including, from west to east, Bruntal, Opava, Novy
Jicin, Ostrava City, Karvina and Frydek-Mistek.

The Karvina district is one of the most densely
populated districts in the Czech Republic, with

712 inhabitants/km?. Since the second half of the

18t century, the region has been characterized by
coal mining, the processing of coal, and metallurgy.
Currently, the most important industries are
metallurgy, steel and coke production, coal mining,
and power generation. The population density in the
MSR is also associated with a high intensity of local
vehicular transport and local heating. Approximately
50% of the inhabitants use central heating, 34%
natural gas, 10% coal, 3% electricity and 3% wood (2).

To verify the impact of air pollution on the health of
the population in MSR, we analysed the morbidity of
children in three studies: 1) morbidity in children; 2)
asthma bronchiale in children; and 3) impact of air
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FIG. 1. BENZO[A]JPYRENE CONCENTRATIONS IN THE CZECH REPUBLIC, YEAR 2015 (3)

Prague

Karvina

-

Ceske Budejovice

pollution on the genome of newborns. The methods
used in these studies are detailed in the original
references. This paper is the review of the results
obtained from these studies.

The MSR population is exposed to high concentrations
of PM, , which exceed the EU standard of 25 mg/m?/
year. Similarly, the concentrations of B[a]P in the MSR
are several times higher than the EU standard of 1 ng/
m?3/year (Fig.1). In the district of Ostrava Radvanice-
Bartovice, the concentrations of B[a]P are the highest
in the Czech Republic. Comparing air pollution
between 2010 and 2015, it appears that concentrations
of PM, _ decreased in the MSR, but surprisingly, there
is no change in the concentration of B[a]P in Ostrava
Radvanice-Bartovice (3).

Monthly concentrations of B[a]P in Ostrava Radvanice-
Bartovice and Karvina during the winter period

are higher than 20 ng/m?3, with the potential to
significantly affect the pregnancy outcome (4) as well
as the DNA fragmentation in sperm (5).

RESULTS/APPROACH
MORBIDITY IN CHILDREN

In 10 pediatric districts in the city of Ostrava,
morbidity was monitored in children born from

2001 to 2004 up to five years of age (n = 1888) (6). The
pediatricians abstracted medical records in ICD-10
codes (International Codes of Diseases). Comparisons
of the detailed age-specific morbidity of 1655 children
born and living in the district of Ostrava Radvanice-
Bartovice showed a significantly higher incidence

Classification of stations

Concentration [ng.m=]

B Urban background B <04 < LAT 28.3%
4 Suburban — >04-0.6 [LAT, UAT> 24.9%
A Rural Bl -06-08 [UAT,08> 13.2%
® Traffic = 0810 (08 LV 13.3%
* Industrial 1020 (LV,2) 17.5%

m 20 >2 2.8%

— regions

— agglomerations

of acute illness compared to children in other parts
of Ostrava. These children suffered from a higher
incidence of acute respiratory disease in the first
year of life (Fig. 2) and a higher prevalence of asthma
bronchiale (37.1%, n = 170) compared to other parts

of Ostrava (10.2-13.2%, n = 1287) (6). From birth until
the age of five years, the incidences of pneumonia,
tonsillitis, viral infections and intestinal infectious
diseases were also several times higher in children
living in the district of Ostrava Radvanice-Bartovice.
Prenatal exposure to PAHs may be associated with
altered lymphocyte immuno-phenotypic distribution

FIG. 2. CHILDREN RESPIRATORY MORBIDITY
IN THE DIFFERENT DISTRICTS OF OSTRAVA CITY

CHILDREN RESPIRATORY MORBIDITY
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in cord blood and possible changes in cord serum
immunoglobulin E levels, as proposed by Hertz-
Picciotto et al. (7). We can hypothesize that high
concentrations of PAHs affect maturation of the
immune system. Therefore, children from a more
polluted region suffer from higher respiratory
morbidity, especially in their first year of life.

ASTHMA BRONCHIALE IN CHILDREN

The task of this study was to evaluate the impact of
air pollution on gene expression in children, and to
analyse if there is any specific effect on the origin and
development of asthma bronchiale. Specifically, we
compared gene expression profiles in the leukocytes
of asthmatic children with those in children without
asthma, using Illumina HumanHT-12 BeadChip. This
included a group of 200 children — 100 asthmatic and
100 healthy children — aged 6 to 15 years living in the
district of Ostrava Radvanice/Bartovice, and a control
group of 200 children — 100 asthmatic and 100 healthy
children - living in the district of Prachatice (southern
Bohemia) (8).

Comparing the first signs of asthma bronchiale

(e.g. wheezing), the prevalence in Ostrava was
approximately 60% of the cases diagnosed up to the
age of 3.5 years, while in Prachatice it was only 25%.

Gene expression was analysed in 368 samples, and
RNA was hybridized on whole genome chips with
more than 20 000 coding genes per chip. Samples

were evaluated according to locality and disease

(i.e. Ostrava-asthma, Ostrava-control, Prachatice-
asthma, and Prachatice-control). Differences in gene
expression were checked by the statistical tests, t-test
and ANOVA. When children were compared, according
to locality and the change in the gene expression >1.5,
we observed 64 deregulated genes. When we compared
Ostrava-asthma with Ostrava-control, we observed

12 deregulated genes. Comparing Prachatice-asthma
with Prachatice-control, we observed 17 deregulated
genes. Using Venn diagrams, genes that were specific
to asthma in Ostrava and to Prachatice were found to
differ completely, while no one gene was observed in
both localities. Effects were further observed for the
MAPK signalling pathway (p<0.011.5 fold) in Ostrava,
and for the cytokine-cytokine receptor interaction
pathway (p<0.011.5 fold) in Prachatice.

Selected genes were verified using the gPCR method.
For asthmatic children from Prachatice, the results
showed an increased expression of the genes SIGLECS,
CLC, CCL23 and CACNGS (relationship to the presence of
eosinophils—eosinophilic inflammation is related to the
allergic type of asthma) corresponding to the allergic
phenotype. For asthmatic children from Ostrava,
increased gene expression corresponded to the non-
allergic phenotypes DEFA4 (relationship to the presence
of neutrophils), AHSP (stabilization of haemoglobin), and
HBG2 (part of fetal haemoglobin, with a higher affinity
to oxygen). Accordingly, we may ask if the increased
expression of the genes HBG2 and AHSP is related to
hypoxia in Ostrava children, or if it is related to changes
in hematopoiesis. The significant difference in the gene
expression was observed comparing children from
Ostrava and Prachatice, which is probably related to the
dissimilarity of air pollution between these two regions,
especially in the level of B[a]P exposure.

This study is unique because it is the first time when
whole genome microarrays were used to analyse

the relationship between air pollution and asthma
bronchiale. The results suggest the distinct phenotype
of asthma in children living in the polluted Ostrava
region compared to children living in Prachatice.

Rossnerova et al. (9) studied DNA methylation in the
same children. They observed a significantly different
methylation pattern in 58 CpG sites in children from
Ostrava compared to children in Prachatice. The
methylation of all of these 58 CpG sites was lower in
children from Ostrava which indicates a higher gene
expression in comparison with the control Prachatice
region. The patterns of methylation in asthmatic
children also differed similarly between both regions.

Studying gene expression and DNA methylation in
children is a new approach that allows us to better
understand the effects of air pollution on human
health, and to evaluate the significance of induced
changes to the morbidity of children as well as
morbidity in adulthood (10).

IMPACT OF AIR POLLUTION
ON THE GENOME OF NEWBORNS

In the Czech Republic, the Moravia-Silesian Region
is the region most polluted by PM__and c-PAHs, as
Bla]P is emitted by heavy industry and local heating
systems. Accordingly, the impact of air pollution on
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newborns was studied in two districts: the exposed
district of Karvina (MSR, northern Moravia) and

the control district of Ceske Budejovice (southern
Bohemia). Biological material from newborns and
their mothers was collected in the summer and winter
seasons. This project was very complex, analysing
the concentrations of PAHs in: (i) ambient air and the
diet of mothers; (ii) the breast milk of mothers; (iii)
the urine of mothers and newborns;and (iv) its impact
on biomarkers of genetic damage as DNA adducts

and gene expression, biomarkers of oxidative stress
(8-ox0dG adducts and lipid peroxidation).

The samples were collected in the Ceske Budejovice
Hospital, Department of Obstetrics and Department of
Neonatology; and in the Karvina Hospital, Department
of Obstetrics and Department of Neonatology. The
study was approved by the Ethics Committee of both
hospitals and the Institute of Experimental Medicine
CAS in Prague. The samples were collected from

the normal deliveries (38-41 week+) of non-smoking
mothers and their newborns in the summer and winter
season to account for differences in air pollution.

The samples included venous blood and urine from

99 mothers (summer) and 100 mothers (winter) in
Ceske Budejovice, a locality with relatively clean air,
and 70 mothers (summer) and 73 mothers (winter) in
Karvina, a locality with high air pollution. In addition,
cord blood and urine samples were taken from 99
newborns (summer) and 100 newborns (winter) in
Ceske Budejovice, and from 71 newborns (summer) and
74 newborns (winter) in Karvina.

AIR POLLUTANTS EXPOSURE

c-PAHs bound to PM_, were collected by a High Volume
Air Sampler (model ECO-HVS3000, Ecotech, Australia)
on Pallflex membrane filters (EMFAB, TX40HI20-WW)
for two months during the period of biological sample
collection (11).

In Karvina, the concentration of PM, _ was higher than
in Ceske Budejovice in the summer of 2013 (mean + SD:
20.41 £ 6.28 VS. 9.45 + 3.62 pug/m?3, P < 0.001) and in the
winter of 2014 (mean + SD: 53.67 + 19.76 VS. 27.96 + 12.34
pg/m3, P < 0.001). Similarly, the concentration of B[a]P
was higher in Karvina than in Ceske Budejovice in the
summer of 2013 (mean + SD:1.16 + 0.91 vs. 0.16 + 0.26 ng/
m?3, P < 0.001) and in the winter of 2014 (5.36 + 3.64 vs.
1.45 * 1.19 ng/m?, P < 0.001). The concentrations of air

pollutants were higher in the winter season than in
the summer season for both locations (12).

DETERMINATION OF 8-0XODG

Oxidative DNA damage was measured as levels of
8-0x0dG (8-0x0-7,8-dihydro-2-deoxyguanosine) (13).
Levels of 8-0xodG were determined through the use
of a Highly Sensitive 8-OhdG Check ELISA kit (JaICA,
Shizuoka, Japan).

Levels of 8-0xodG in newborns were more elevated
in the Karvina samples than in the Ceske Budejovice
samples (mean + SD: 5.70 + 2.94 VS. 4.23 + 1.51 nmol/
mmol creatinine, P < 0.001, respectively). This is in
agreement with the fact that the concentration of
air pollutants was higher in Karvina than in Ceske
Budejovice. These results indicate that, in newborns,
8-0x0dG levels tend to increase as air pollutant
concentrations increase in the winter season (12).

15-F2T-ISOPROSTANE IMMUNOASSAY

Blood plasma 15-F2t-isoprostane levels (15-F2t-IsoP),
a marker for lipid peroxidation, were analysed using
immunoassay kits from the Cayman Chemical
Company (Ann Arbor, MI, USA) (14).

Lipid peroxidation in newborn winter samples in
Karvina was significantly higher compared to that in
summer samples (15-F2t-IsoP, mean + SD:104.26 + 38.18
VS. 64.24 + 26.75 pg/ml plasma P < 0.001, respectively).

When we separately analysed the impact of air
pollution on oxidative stress in newborns in the
polluted region of Karvina, the results of multivariate
regression analysis showed PM, _ concentrations to be
a significant predictor for 8-oxodG levels. Exposure to
PM, . and B[a]P was shown to be a significant predictor
of the induction of lipid peroxidation (12).

GENE EXPRESSION PROFILES OF AIR
POLLUTION EXPOSURE IN NEWBORNS

The modulation of gene expression profile was
analysed and several specific genes were detected

in groups of 231 newborns in Karvina and Ceske
Budejovice during the winter and summer seasons.
RNA was isolated from frozen umbilical cord blood
and hybridized on Illumina HumanHT-BeadChip. This
unique study compares whole genome changes caused
by air pollution in newborns at the time of delivery.
Differences in gene expression were checked by t-test
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and ANOVA. Deregulated genes were identified using
a linear model and study groups were compared.

We observed differences in gene expression > 1.5
(upregulated) and < 0.67 (downregulated) for 75 specific
genes in Karvina newborns compared to those in
Ceske Budejovice, and 127 specific deregulated genes
in Karvina newborns compared between the winter
and the summer period. These groups of genes were
analysed for function annotation of biochemical
pathways and we found locality and season-specific
pathways (15).

Significant affected pathways were primary
immunodeficiency pathways (five genes in pathway,

P < 0.05in the Karvina winter compared to the Ceske
Budejovice winter) or the neurotrophin signalling
pathway (nine genes, p < 0.07 in the Karvina winter
compared to the Karvina summer). The affecting of
the neurotrophin signalling pathway can play an
important role in the development of neurons in the
brain, because the crucial gene of pathway BDNF
(Brain-derived neurotrophic factor) coding proteins
influences differentiation, growth and survival
neurons. A recent study describes the lower placental
expression of BDNF with an increase in utero exposure
of PM, _ (16). The affecting of neurodevelopment
processes may result in incidences of epilepsy,
neurodegenerative diseases or impacts on memory

(17). The downregulation of BDNF was observed using
the gPCR method for Karvina (2.1 times decreasing in
winter and 1.9 times decreasing in summer) compared
to Ceske Budejovice. Through other deregulated genes,
we observed higher expression IL10 (interleukin 10) in
the Karvina winter compared to the Karvina summer
(EC1.73, P < 0.01) which can symbolize a higher activity
of inflammatory immune processes.

Using multivariate regression analysis, 3865 genes
were found which correlate with exposure data (PM,,
and B[a]P). One significant (0.51, P < 0.001) gene CHD8
(Homo sapiens chromodomain helicase DNA binding
protein 8) was found in relation to B[a]P. CHDS8 is

a repressor of transcription by remodelling of the
chromatin structure, especially in fetus development.
A current study (18) finds that mutation of the CHDS8
gene is associated with an increased risk of autism
spectrum disorders (ASD) and this supports the
hypothesis that CHD8 may play a central role in
neuronal cell development and ASD risk.

ANALYSIS OF OH-PAHS IN URINE

For the urine of mothers and newborns,
monohydroxylated-metabolites of PAHs (OH-PAHS)
were analysed (19). While the content of Yy OH-PAHs

in mothers’ urine collected in the summer period was
comparable in both Karvina and Ceske Budejovice

in the winter period, the samples from the Karvina
region showed 1.5 times higher amounts of exposure
markers. The amounts of y OH-PAHs in newborns’
urine samples from highly industrialized Karvina in
the winter season were 1.5 times higher than in the
summer season collected in the same locality and 3.3
times higher when compared with the less polluted
locality of Ceske Budejovice. This was probably related
to the air pollution caused by heavy industry and local
heating (Fig. 3).

FIG. 3. CONCENTRATIONS (NG/G CREATININE) OF
DETECTED OH-PAHS IN THE URINE SAMPLES OF MOTHERS
AND NEWBORNS
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ANALYSIS OF PLASMA LIPIDOME

In addition to ‘classic’ parameters monitored in
previous studies, a novel approach, based on non-
target metabolomic fingerprinting, was involved

in this case. The objective was to get more
comprehensive information on the effect of polluted
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air on exposed individuals. It is estimated that there
are approximately 3000 endogenous or common
metabolites in the human metabolome (by definition,
this involves all low molecular weight compounds — up
to approximately 1500 Da — occurring in tissues

or biofluids). In this study, lipidome, consisting of
various lipid classes, was investigated, since they

are dominating in human plasma. It is worth noting
that, in general terms, metabolome is inherently very
dynamic: small molecules are continuously absorbed,
synthetized, and degraded, and interact with other
molecules, both within and between biological
systems, and with the external environment.

Plasma from mothers and newborns was investigated
(after deproteination) employing ultra-high
performance liquid chromatography coupled with
high resolution mass spectrometry (UHPLC-HRMS).
The obtained data were subjected to multivariate
statistics in search of specific patterns of compounds
for sample groups, which were defined by the sampling
locality and season. Apart from the obvious differences
between the lipidome of mothers and newborns,
several other patterns could be observed. The most
pronounced difference in the mothers and newborns
groups related to the season, while the effect of the
locality was rather negligible. As an example, the
grouping of newborns in the winter season by locality
is shown in Fig. 4. One of the key compounds, but

not the only one, contributing to the separation of

the two groups was hydroxy eicosatetraenoic acid.
The concentration of this metabolite was below the
detection limit in the plasma of newborns from Ceske
Budejovice, while it was fairly higher in the plasma/
serum of newborns from Karvina. Higher oxidation
stress in Karvina during the winter season might be
the conceivable cause. In any case, the research on this
challenging fact is ongoing (20).

ANALYSIS OF PAHS IN HUMAN BREAST
MILK AND DIET

Parent compounds (24 PAHs) were analysed in human
breast milk samples (21). The results of this unique
study focused on a critical assessment of the impact of
atmospheric pollution, by PAHs, in Ceske Budejovice
and Karvina, in the summer and winter, on the
contamination of breast milk collected from resident
mothers. As regards c-PAHs, B[a]P was detected in
only 19 of 324 of the analysed samples, constituting
about 0.4% of the total PAHs amount. Comparing the

FIG. 4. STATISTICAL SEPARATION OF A SAMPLE SET
OBTAINED ON NEWBORNS IN THE WINTER SEASON:
SAMPLES COLLECTED IN CESKE BUDEJOVICE ARE IN GREY;
SAMPLES COLLECTED IN KARVINA ARE IN GREEN.
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FIG. 5. COMPARISON OF PAH LEVELS IN HUMAN BREAST
MILK IN DIFFERENT LOCALITIES AND SAMPLING PERIODS
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winter and summer data, in both localities, higher
concentrations were measured in winter samples (Fig.
5). The significant difference between the sampling
localities is also documented in this figure: higher
concentrations of PAHs were measured in milk
samples from the Karvina district, which corresponded
to PAH amounts in air, but the PAHs profiles were very
similar in both localities.
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The obtained data were used further for the
estimation of the contribution of ingestion to total
intake. This is quite variable for individual compounds,
and in the summer, constituted between 50% and 95%
of the total intake, while in the winter, in the heavily
air-contaminated industrialized Karvina locality,
inhalation was unambiguously the dominant pathway.
Adverse pregnancy outcomes may be affected by
lifestyle. For example, the effects of smoking and
passive smoking are known (22) and it is understood
among Czechs that pregnant mothers should not
smoke. This habit is also affected by education and
social standards.

Another marker of a healthy lifestyle is diet. A recent
study on the quality of diet for pregnant mothers

in Ceske Budejovice revealed the low nutritional
quality of food consumed: regarding recommended
daily doses, vegetables constituted only 22.8%, fruits
61.8%, and milk 30.2%. Here, real samples of the diet
of mothers — 10 in the summer of 2013 and 10 in the
winter of 2014, representing 25% of daily food intake —
were collected for seven days and two weeks before
the expected term of delivery. The quality of the diet
of mothers and intake of vegetables were negatively
correlated with the DNA adduct levels of newborns
(23). These results confirm that a sufficient intake

of antioxidants may improve the detoxification
mechanism of PAHs in pregnant mothers (10).

CHILD MORBIDITY

Postnatal development and morbidity were compared
from birth until the age of two years in children

born and living in the districts of Karvina and

Ceske Budejovice. Maternal consent for the study

was obtained during the admission of mothers at

the Departments of Obstetrics in Ceske Budejovice
and Karvina. Postnatal follow-up was successfully
performed on 179 children (out of 216) registered

with 48 pediatric offices in Ceske Budejovice, and on
121 children (out of 148) registered with 28 pediatric
offices in Karvina. Also taking part in the study were
28 pediatricians and their nurses in Karvina, and

48 pediatricians and their nurses in Ceske Budejovice.
All pediatric offices were visited to provide lists of
children, who were selected to the cohort as newborns,
as well as the pediatric and maternal questionnaire.
The questionnaires were completed for 178 children in
Ceske Budejovice and 126 children in Karvina. When
postnatal growth and development of children (body

weight, length, and head circumference at 3, 6,12 and
18 months) were compared, there were no differences
between children in the two localities. For the analyses
of child morbidity, the diagnoses of diseases affecting
children (presented in the International classification
codes: ICD-10) were grouped into 20 classes. The five
most frequent illnesses in the first 24 months of life
were gastrointestinal infections, dermatitis, tonsillitis,
viral infections of skin and mucous membranes, and
viral diseases. The lowest incidence was in the first
six months. Differences between the incidences of

the disease, based on the season that children were
born in, were negligible. The highest incidence was
observed with the group of diagnoses related to upper
respiratory infections (Joo, Joi, Jo2, Jo4, Jos and J06).
When expressed as the incidence for 100 children,

the incidence of urogenital diseases, dermatitis, viral
diseases, and infections of the gastrointestinal system
and upper respiratory infections was statistically
significantly higher in children living in Karvina than
in children living in Ceske Budejovice. Considering
other studies on child morbidity, including the
previous study in the frame of the UFIREG program
of the European Union (24), it may be concluded that
the above findings are due to Karvina's more polluted
environment. However, this hypothesis should be
supported by further analysis including the influence
of indoor and family factors (25).

FIG. 6. MORBIDITY IN CHILDREN UP TO TWO YEARS OF AGE
IN THE DISTRICTS OF KARVINA AND CESKE BUDEJOVICE
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CONCLUSION

Studies in the Moravian-Silesian Region indicate

a significant impact of air pollution on children’s
health. During the past years, new and original results
were obtained related to:

a)

Changes in gene expression in asthmatic children
due to increased concentrations of B[a]P.

Increased oxidative damage in newborns.
The impact of air pollution in deregulating gene
expression in immunodeficiency pathways and the

neurotrophin signalling pathway.

The impact of PAHs in polluted air on the OH-
metabolites of PAHs in urine.

The impact of air pollution on metabolomics
fingerprinting.

The impact of air pollution on increased respiratory
morbidity in children up to two years of age.

Acknowledgements: This study was supported by the
Grant Agency of the Czech Republic (#13-13458S). The
authors deeply appreciate the support of Dr. Radek
Susil, Vice-Director of Karvina-Raj Hospital, and Dr.
Bretislav Schon, Director of Ceske Budejovice Hospital.
This study would not have been possible without the
close cooperation of all obstetricians, pediatricians,
nurses and laboratory workers in both hospitals,

as well as pediatricians from Ostrava City and the
districts of Karvina, Ceske Budejovice and Prachatice.

Sources of funding: None declared.

Conflicts of interest: None declared.

Disclaimer: The authors alone are responsible for the
views expressed in this publication and they do not
necessarily represent the decisions or policies of the
World Health Organization.

Abbreviations: ASD, autism spectrum disorders; B[a]P,
benzola]pyrene; BDNF, brain-derived neurotrophic
factor; 15-F2t-IsoP, 15-F  -isoprostane; MSR, Moravian—
Silesian Region; 8-0x0dG, 8-0x0-7,8-dihydro-2-
deoxyguanosine; OH-PAHs, monohydroxylated-

metabolites of PAHs; PM

particulate matter of

2.5"

aerodynamic diameter <2.5 pm; PAHs, polycyclic
aromatic hydrocarbons; ROS, reactive oxygen species;
SPE, Solid Phase Extraction; WHO, World Health
Organization.

REFERENCES

1.

10.

Czech Statistical Office 2016 (http://www.czso.cz,
accessed 7 January 2017)

CENIA. Czech Environmental Information Agency, State
of the Environment in Different Regions of the Czech
Republic in 2009, CENIA 2011.

CHMI 2016 (http://portal.chmi.cz/files/portal/docs/
uoco/isko/tab_roc/tab_roc_EN.html, accessed
7 January 2017).

Dejmek J, Solansky |, Benes |, Lenicek J, Sram R J.
The impact of polycyclic aromatic hydrocarbons and
fine particles on pregnancy outcome. Environ Health
Perspect. 2000;108:1159-1164.

Rubes J, Rybar P, Prinosilova P, Veznik Z, Chvatalova |,
Solansky |, et al. Genetic polymorphisms influence the
susceptibility of men to sperm DNA damage associated
with exposure to air pollution. Mutat Res. 2010;683:9-15.

Dostal M, Pastorkova A, Rychlik S, Rychlikova E,
Svecova V, Schallerova E, et al. Comparison of child
morbidity in regions of Ostrava, Czech Republic, with

different degrees of pollution: a retrospective cohort
study. Environ Health. 2013;12(1):74.

Hertz-Picciotto |, Baker R J, Yap P S, Dostal M, Joad

J P, Lipsett M, et al. Early childhood lower respiratory
illness and air pollution. Environ Health Perspect.
2007;115:1510-1518.

Libalova H, Dostal M, Sram R J. Study of gene
expression in asthmatic children living in localities
with different extent of air pollution. Ochrana Ovzdusi.
2011;23:13-17. [In Czechl.

Rossnerova A, Tulupova E, Tabashidze N,
Schmuczerova J, Dostal M, Rossner P, et al. Factors
affecting the 27K DNA methylation pattern in asthmatic
and healthy children from locations with various
environments. Mutat Res. 2013;741-742:18-26.

Sram RJ, Binkova B, Dostal M, Merkerova-Dostalova M,
Libalova H, Milcova A, et al. Health impact of air
pollution to children. Int J Hyg Environ Health.
2013;216:533-540.

. Topinka J, Rossner P, Jr, Milcova A, Schmuczerova J,

Svecova V, Sram R J. DNA adducts and oxidative DNA
damage induced by organic extracts from PM, . in an
acellular assay. Toxicology Letters. 2011;202:186-92.

MAHOPAMA OBLLECTBEHHOIO 3[JPABOOXPAHEHWA

TOM 3 | BbIMYCK 2 | UOHb 2017 r. | 141-356


http://www.czso.cz/
http://portal.chmi.cz/files/portal/docs/uoco/isko/tab_roc/tab_roc_EN.html
http://portal.chmi.cz/files/portal/docs/uoco/isko/tab_roc/tab_roc_EN.html

164

THE OSTRAVA REGION, CZECH REPUBLIC: IMPACT OF AIR POLLUTION ON CHILDREN'S HEALTH

12.

20.

21.

22.

Ambroz A, Vikova V, Rossner P, Jr, Rossnerova A,
Svecova V, Milcova A, et al. Impact of air pollution

on oxidative DNA damage and lipid peroxidation in
mothers and their newborns. Int J Hyg Environ Health.
2016;219:545-556.

. Rossner P, Jr, Mistry V, Singh R, Sram R J, Cooke M S.

Urinary 8-oxo-7,8-dihydro-2'-deoxyguanosine values

determined by a modified ELISA improves agreement
with HPLC-MS/MS. Biochem Biophys Res Commun.

2013;440(4):725-30.

. Rossner P, Jr, Svecova V, Milcova A, Lnenickova Z,

Solansky I, Sram R J. Seasonal variability of oxidative
stress markers in city bus drivers - Part II: Oxidative
damage to lipids and proteins. Mutat Res. 2008;642(1-
2):21-7.

. Honkova K, Rossnerova A, Pavlikova J, Gmuender H,

Svecova V, Veleminsky M, Jr, Sram RJ. Analysis of
gene expression profile in newborns from districts
with different level of air pollution. Poster, 47th Annual
Meeting of Environmental Mutagenesis and Genomics
Society, September 24-28, 2016, Kansas City, USA.

. Saenen ND, Plusquin M, Bijnens E, Janssen BG,

Gyselaers W, Cox B, et al. In Utero Fine Particle Air
Pollution and Placental Expression of Genes in the

Brain-Derived Neurotrophic Factor Signaling Pathway:

An ENVIRONAGE Birth Cohort Study. Environ Health
Perspect. 2015;123:834-40.

. Mitre M, Mariga A, Chao MV. Neurotrophin signalling:

novel insights into mechanisms and pathophysiology.
Clin Sci (Lond). 2017;131:13-23.

. Stolerman ES, Smith B, Chaubey A, Jones JR. CHD8

intragenic deletion associated with autism spectrum
disorder. EurJ Med Genet. 2016;59:189-94.

. Urbancova K, Lankova D, Rossner P, Rossnerova

A, Svecova V, Tomaniova M, et al. Evaluation of 11
polycyclic aromatic hydrocarbon metabolites in urine
of Czech mothers and newborns. Sci Total Environ.
2017;577:212-219.

Kosek V, Pulkrabova J, Sram R, Hajslova J. Analysis
of plasma lipidome in mothers and newborns from
differently burdened regions. Conference. Impact of
air pollution 2016 to human health, Czech Academy of
Sciences, December 7, 2016, Prague, Czech Republic.

Pulkrabova J, Stupak M, Svarcova A, Rossner P,
Rossnerova A, Ambroz A, et al. Relationship between
atmospheric pollution in the residential area and
concentration of polycyclic aromatic hydrocarbons
(PAHs) in human breast milk. Sci Total Environ.
2016;562:640-647.

Dejmek J, Solansky |, Podrazilova K, Sram R J. The
exposure of non-smoking and smoking mothers
to environmental tobacco smoke during different

gestational phases and fetal growth. Environ Health
Perspect. 2002;110:601-606.

23.

24.

25.

Honkova K, Pavlikova J, Rossnerova A, Rossner P,
Milcova A, Topinka J, et al. Quality of diet of pregnant
mothers and its effect on DNA damage in newborns.
Proceedings of the 44th Annual Meeting of European
Environmental Mutagenesis and Genomics Society,
August 23-26, 2015, Prague, Czech Republic, p. 203.

Lanzinger S, Schneider A, Breitner S, Stafoggia M,
Erzen |, Dostal M, et al. UFIREG study group. Ultrafine
and fine particles and hospital admissions in Central
Europe: Results from the UFIREG study. Am J Respir
Crit Care Med. 2016;194:1233-1241.

Dostal M, Pastorkova A, Sram RJ. Morbidity of children
up to 2 years of age in the districts of Karvina and
Ceske Budejovice. Conference. Impact of air pollution
2016 to human health, Czech Academy of Sciences,
December 7, 2016, Prague, Czech Republic.

PUBLIC HEALTH PANORAMA

VOLUME 3 | ISSUE 2 | JUNE 2017 | 141-356



165

OpI/II‘I/IHaHBHOG ycciiegoBaHMe

OCTPABA, YELLCKAA PECNYBNVKA: BO3EVCTBUE
AT PASHEHWA ATMOCOEPHOI O BO3AYXA HA SOPOBbLE

NETEN

Radim J. Sram!, Antonin Ambroz!, Miroslav Dostal}, Katerina Honkova!, Jana Hajslova?, Jana Pulkrabova?,
Katerina Urbancova?, Vit Kosek?, Milos Veleminsky Jr.?

! MHCTUTYT sKcriepuMeHTanpHoM MeanuuHel CAS, [Ipara, Yemckas Pecniybnuka

2 daxy/bTeT MUIEBBIX U GOXMMUYECKMX TEXHONOI M, X IMUKO-TeXHOJIOTMYecKuit yuuBepcutet, [Ipara, Yemckas Pecriy6anka
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AHHOTALWA

BBepeHue: Mopasckocunesckuin kpan (MCK)
CW/bHO 3arpsi3HeH u3-3a paboTalownx 3gech
NPeanpUATUIA TAXEO0M NPOMbILINIEHHOCTH

M MECTHBIX CUCTEM TennocHabxeHus. KoHueH-
Tpauua 6enslalnupena (BMN) 8 atMochepHomM
BO3[yXe Kpas 0fiHa U3 CaMblx BbICOKNX Ha Tep-

putopun EBponerckoro coto3a.

MeTopgonorua: Viccnenosanv BnuaHve 3a-
TPSI3HEHHOT0 BO3/yXa Ha 340pOBbe HaceneHus
MCK. 3gopoBbe feTei n3y4anu B pamkax Tpex
nccnenosaHuit: 1) 3abonesaeMocTs geteit; 2)
BpoHxManbHas acTMa y netei; 3] BospencTene
3arpA3HeHns Bo3ayxa Ha reHOM HOBOPOXAeH-

HbiX. [lpoBefieH aHann3 3abonesaemMocTu feTew

Ha 10 negnatpuyeckux yyactkax ropoga OcTpa-
Ba. MI3yyeHa 3aboneBaemMocTb bpoHxnanbHom
acTMol geTen, npoxusaloLmx B painoHe OcTpa-
Ba-PaaBaHuLe, U Ha KOHTPONBHOM y4acTke

B [MpaxaTtuue, lOxHasa Yexua, oueHnsanu npo-
dunu akcnpeccuv reHos. BospencTaue 3arpss-
HEHUA BO3/yXa Ha FeEHOM HOBOPOXAEHHbIX U3Y-
yanu B parore KapsuHa (3arpsasHeHHbI paioH)

1 B KOHTpPONIbHOM paiioHe Yecke-byaeesuue.

Pesynbtathl: Y geteii-actMaTnkos 13 OcTpasel
noBbIWEeHHasA 3KCMNPECCHSA FEHOB COOTBET-
CTBOBAaa HeaepruyeckoMy TUMy acTMbl.
3umon 2014 r. koHueHTpauwnmn Bl cocTasnanm

5,36+3,64 npoTue 1,45+1,19 Hr/m38 Yecke-by-

neesuue, P<0,001 B KapsuHe. Y HoBopoXaeH-
Hblx B KapBuHe Habnoganu ysennyeHune
OKNCNNTENbHBIX NOBPEXAEHNI, BNNSAIOLLNX

Ha nyT1 GopMUpoBaHNA UMMYHOAedULMTA

Y HenpoTpodUHOBLIE MYTW Nepefayn curHana,
noBbileHHble konnyectea OH-MeTabonnToB
NONUUMKANYECKMX apOMaTUYECKMX Yr1eBoLo-
ponos (MAY] B Moue, a Takxe BbIABNEH POCT
pecnupaTtopHoi 3aboneBaeMocTu y getein

B BO3pacTe [0 fBYX JeT.

BeiBoabl: ViccnenoBarus, nposeaeHHble B Mo-
pPaBCKOCKMNE3CKOM Kpae, MoKa3blBatoT, YTo 3a-
rps3HeHne aTMoCchepHOro Bo3ayxa oka3biBaeT

cyuiectBeHHoe BanAaHMe Ha 340p0OBbLE ,D,eTeI;IA

Kntoyesble cnosa: SAIPASHEHWE BO3AYXA, 3KCMPECCUA MEHOB, OKUCJIMTEJIbHBIE MOBPEXOEHWA, TTAY B MOYE,
PECMPATOPHAA 3ABOJIEBAEMOCTb Y IETEN

BBEAEHWME

MOPABCKOCWUNE3CKUWN KPAU

Mopasckocunesckuit kpait (MCK) — 3To njoTHO Hace-
JIEHHBIV MTPOMBIIIJIEHHBIN PETMOH B CAMOM BOCTOYHON
yactu Yeuickoy Pecniy6nuku, TeEppUTOPUSA KOTOPOTO
COCTaBJISAET 5428 KM?2, UMCJIEHHOCTb HACeIeHUS —

1,21 MJIH 4esioBek (1). MCK pacnionoxeH B bacceliHe,
OrpaHMYEHHOM ropaMM C 3araja, BOCTOKA U YaCTUYHO

C I0TQ, M XapaKTep13yeTCs YaCcThIMU KoNlebaHUAMU
TeMIepaTypsl Bo3nyxa sumon. MCK penutcsa Ha mecThb

aJIMM/HVCTPaTUBHBIX PAlOHOB (C 3amaja Ha BOCTOK):
Bpynrans, Onasa, Hou-Vinuun, Octpasa-ropon, Kap-
BMHa 1 Ppunex-Muctek. KapBuHa ABnaeTca ofHUM
13 Hanbojiee TyCTOHACEJIEHHBIX palioHOB YellICKOoM
Pecniy6nuky € TIJIOTHOCTbIO HaceeHU s 712 4eloBeK/
KM?. HaumHas co BTopoi nonoBuHb XVIII Beka B Kpae
CTany 3aHUMaThCA yrienobbiueil, nepepaboTKOM yIiis
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” MeTajnypruen. B HacTodAllee BpeMA BaXXHeNIIN-

MU OTpaciAaMu npoMeiyieHHoCcTU B MCK saBndAtoTca
MeTalyprus, Mpou3BOACTBO CTAJIM 1 KOKCa, Jo6kIua
yINid ¥ BEIpaboTKa 371eKTpo3Heprum. [I1oTHOCTE Hace-
neHus MCK o6ycloBiIMBaeT BbICOKY0 MHTEHCUBHOCTD
MeCTHOTO aBTOMOOMJIBHOTO TPAHCIIOPTa U CUCTEM
TeryocHabxeHuA. [IpyMepHO 50% XUTejel Kpad MoJib-
3yIOTCA LIeHTPaJbHBIM OTOIJIEHMEM, 34% — UCTIONB3YIOT
MMPUPOIHBIN ras, 10% — yTroib, 3% — 3IeKTPUUECTBO

1 3% — ApoBa (2).

YTOORI OIIEHUTH BO3/IE/ICTBYE 3arPA3HEHHOCTY BO3Y-

xa Ha 310poBke HaceneHusa B MCK, Me1 n3yumnnu 3abo-

JIeEBaeMOCTD [IeTEN B XOJle TPeX MCCiefoBaHMIA: 1) 3a60-
7IeBaeMOCTbh JleTell; 2) 6poHxXManbHasg acTMa y AeTen; 3)
BO3JIeJMICTBME 3aTPA3HEHM A BO3yxXa Ha TeHOM HOBOPO-
XIOEeHHBIX. MeTOobl, UCTIONIb30BaHHbBIE B 3TUX UCCJIeI0-
BaHUAX, MOAPO6HO M3T0XEHBI B OPUTMHAJIBHBIX CChIJI-

Kax. B maHHOW cTaTbe pacCMaTpUBAKTCA pe3yIbTaThl

MPOBEAEHHBIX MCCIeJOBaHUA.

Hacenenne MCK nopBepraeTrcs BO3[eCTBUIO BEICOKUX
KOHLIEHTpaL NI B3BelIeHHbIX YacTull PM, , nmpeBslmia-
tomux ctangaptT EC 25 Mkr/mM3/ron. Konuentpauun BIT
B aTMochepHoM Bo3yxe MCK Takxe B HECKOJIBKO pas3
npeBeiaiT ctanaapT EC 1 Hr/m3/ropn (Puc. 1). B pain-
oHe OcTpaBsl PagBaHulle-BapToBulle Habn0a0TCA
caMble BEICOKMe B YellcKolt Pecry6Ke KOHLIEHTpa-
uuu BII. ITpu cpaBHeHUM 3aTrpA3HEHHOCTY BO31yXa

B 2010 1 2015 I'T. yCTAHOBJIEHO, YTO KOHIeHTpaunn PM,
B MCK cHM3MINUCH, HO, 4YTO YAUBUTEBHO, HUKAKUX U3-
MeHeHUM KoHLleHTpauuu Bl B paroHe OcTpaBsl PanBa-
HuLe-BapToBuMIle He MPOM30ILIIO (3).

CpenHeMecs4Hble KOHLleHTpauuu BIT B patioHe OcTpa-
BBl PagBaHuile-bapToBUIle B 3SMMHMI TTIePUO/] TPEBHIIIa-

10T 20 HI/M?3, YTO MOTEHIMAIbHO MOXET CYyIleCTBEHHO
BJIMSITb Ha MCXOJl 6EPEMEHHOCTY (4), a TaKXXe Ha dpar-
MeHTanuio JHK B criepme (5).

PE3YILTATHI/NOAX0/
3ABOJIEBAEMOCTb CPEAN .EI,ETEl;1

Ha 10 neguaTtpuyeckux yyactkax B ropone OcTpaBa
OTCJIeXMBaachk 3a601eBaeMOCTb JeTel, POOUBIINXCA
B [1epPMOJ C 2001 0 2004 T. A0 NOCTVXEHUA UMU ATU-
neTHero Bo3pacra (N=1888) (6). [lenvaTpsl aHanu3u-
poBany UCTOpuM 60JIe3HY B COOTBETCTBUY C KOAAMU
MexyHapoHOM KiaccuduKaumy 60mesHen 10-To
nepecmoTpa (MKB-10). CpaBHeHME [IeTaNM3MPOBAHHOM
3ab6071eBaeMOCTM 1655 feTelt ¢ pa3bMBKOM 110 BO3PacCTYy,
POXIIeHHBIX U IPOXMBalIUX B palioHe OcTtpaBel Paj-
BaHUILe-bapToOBuUlE, TOKA3aJ10, YTO YACTOTA CNIydyaeB
OCTPBIX 3a60J1eBaHMI Y HUX CYLIEeCTBEHHO BBIIIE, UeM

B Ipyrux parnoHax OcTpaBhl. Y 3TUX AeTel Habnwoaanu
6oJiee BEICOKYIO 4aCTOTY CIy4aeB OCTPBIX pecrnmpaTop-
HBIX 3a007IeBaHM B TIePBEIV IO XM3HU (Puc. 2) 1 60ee
BBICOKY0 PaclIpOCTPaHEHHOCTh OPOHXMABHON acT-
MBI (37,1%, N=170) B CDaBHEHUMN C IPYTVMU paliOHaMU
OcTpaBsl (10,2-13,2%, N=1287) (6). OT poxaeHus A0 M-
TUJIETHErO BO3pacTa y IeTel, IPOXMBALIMX B palioHe
OctpaBel PagBaHuie-bapToBulle, TakXe B HECKOIBKO
pas BRIl YaCTOTa CJIy4YaeB MTHEBMOHMY, TOH3UJIIN-

Ta, BUPYCHBIX U KMIIeYHBIX UHQeK M. Kak cunTaioT
Hertz-Picciotto 1 Ap. (7), aHTeHaTalbHOE BO3OENCTBUE
[TAY MoXXeT O6BITE CBSI3aHO C M3MEHEeHMEM paclipejiesne-
HUA TUMGOLUTOB C PA3UYHBIM UMMYHODEHOTUIIOM

B MIYIIOBMHHONM KPOBU 1 BO3MOXXHBIMI 3MEHEHUAMU
YPOBHEN MMMYyHOrI06ynuHa E B cbBIBOpOTKe KpOBU. MEI
MOXXEM M PEeAIOOXNTh, YTO BEICOKME KOHLIEHTPaL U
[TAY BnuAOT Ha cCO3peBaHMe MMMYHHOW cucTeMsl. [1o-

PUCYHOK 1. KOHLUEHTPALUWN BEH3(A)NMNPEHA B YELLICKOW PECNYBJIMKE, 2015 . (3]

KapsuHa

Yecke-byneesnue

Knaccudukauma craHuui KoHueHTpauus (Hr/m?)

<04
>0,4-0,6
>0,6-08
>08-1,0 (08, LV>
>1,0-20 (LY, 2]
>2,0 >2

< LAT
[LAT, UAT>
[UAT, 0,8>

28,3%
24,9%
13.2%
13,3%
17,5%
2,8%

B ropofackas

4 npuropogHas
A cenbckas

@ TpaHCNopTHas
* poMblLLIeHHan
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PUCYHOK 2. AETCKAA PECNUPATOPHAA 3AB0JIEBAEMOCTb
B PA3/IMYHbIX PANOHAX OCTPABA-TOPOJA

DETCKAA PECNUPATOPHAA 3AB0JIEBAEMOCTb

[BBLIM + BpOHXUT + N@pUHIUT + NHEBMOHNS + TOH3UANUT + CPEAHNUI OTUT

\
6 \
\
\
5 - \
\
N
~
4 ~

Yucno cnyyaes/peteit 8 5 paioHax

0 T T T T T 1
0 1 2 3 4 5 b

Bospacr [net)

= M.0. (413)
= [pab. (595)

3a6p. (348) === P&E (154)

e [Top. (313)

(ParoHbli: M.O. - Mopascka-OcTpasa, [pab. - [pabyska, 3abp. -
3abpxer, Mop. - Mopy6a, P&E - Pagsarnue/Bapposuu)

3TOMY OEeTU ns3 bornee 3arpA3HEHHOr 0 perrmoHa 4ailie
CTpaZaloT pecnmMpaTopHbeIMY 3a60/IeBaHUAMY, OCOOEH-
HO B HepBbIﬁ[ Tog XM3HNU.

BEPOHXUANBHAA ACTMAY OETEN

3ajayaMy 3TOTO UCC/IeAOBAHMSA ObIIM OlleHKA BIUSAHUA
3arpsi3HeHNs aTMochepHOro BO3ayxXa Ha SKCITPeCCUIo
TEeHOB y JeTel, a TaKXe aHalu3 IPpUIMH, KOTOpPble MOT'YT
OKa3bIBaTh Kakoe-nubo crenudrieckoe BO3NENCTBIUE
Ha BO3HUMKHOBEHME 1 Pa3BUTME OPOHXMAIbHON aCTMBI.
B yacTHOCTH, MBI CpaBHUY TPOGUIU SKCIIPECCUU Te-
HOB B JIEMKOLIMTaX IeTeN-aCTMaTUKOB U fieTel 6e3 6poH-
XManbHONM acTMBI, ucronb3ys [llumina HumanHT-12
BeadChip. ViccnemoBaHme BKJII0YasI0 TPYIY 13 200 Je-
Tell (100 acTMaTUKOB M 100 3JOPOBEIX LeTEN B BO3pacTe
OT 6 10 15 JIeT), MpoXMBawlux B parioHe OcTpasel Pag-
BaHULe-BapToBuMLE, 1 KOHTPOJIBHYIO IPYIIITY U3 200 Je-
Tell (100 acTMaTUKOB M 100 3JOPOBLIX AeTel), IPOXMBa-
omunx B pariode [Ipaxaruie (FOxHasa Yexus) (8).

CpaBHeHMe [1ePBBIX IPU3HAKOB OPOHXMAJIBHONM aCTMBI
(HanmpuMep, HaJIMuMe CBUCTALLErO AbIXaHMA) [10Ka3aJlo,
YTO ee pacnpocTpaHeHHOCTh B OCTpaBe cocTaBuia
NPUGIM3UTENIBHO 60% OT 4YlCJla C/Iy4aeB, AMArHOCTUPO-
BAHHBIX [0 JOCTVXeHUs peOeHKOM 3,5 JIeT, B TO BpeMs
Kak B [IpaxaTulie 3TOT NOKa3aTesnb He NIpeBhIa 25%.

JKCIIpeccyus reHoB 6bly1a IpoaHalu3MpoBaHa B 368
npobax, PHK rubpuamnsoBanu Ha unnax BCero reHoMa
c 6ornee ueM 20 000 KOAVPYIOMVMY FeHaMI Ha YUII.
O6pasisl OlleHUBaNM C YUeTOM MeCTa POoXMBaHUA
pebeHka 1 3aboneBaHus (T.e. OcTpaBa-actMa, OcTpa-
Ba-KOHTpPOb, [IpaxaTtuiie-act™ma, [Ipaxatuiie-KoH-
TPOJIB). Pasnuums B 3KCIIPeCCUY TeHOB [IPOBEPAIIN C I10-
MOIIbI0 CTaTUCTUYECKUX TeCTOB, t-Tecta 1 ANOVA. [1pnu
CpaBHEHUMN JIeTell C y4eTOM /X PallOHOB NIPOXMBAaHMA
1 3MEeHeHM B KCIIPECCUY TeHOB >1,5 MBIl O6HAPYXUU
64 eperynupoBaHHbIX reHa. [Ipy cpaBHeHUN rpynn
OcTtpaBa-actMa u OcTpaBa-KOHTPOJIb MBI BEIIBUJIU

12 leperynMpoOBaHHBIX reHOB. CpaBHMBAA [PYIIIIEL
[TpaxaTtuue-actMa u [IpaxaTuiie-KOHTPOIIB, Mbl OOHA-
PYXUNK 17 epery1MpoBaHHbIX reHoB. C UCIIONb30Ba-
H1eM ArarpaMM BeHHa OblJIO YCTaHOBJIEHO, UTO TeHBI,
criennduyHsle 11g acTMbl B OcTpaBe u B [IpaxaTulle,
MOJIHOCTBIO Pa3/1MyaloTCs, IPY 3TOM HU OJIVH 13 FEHOB
He Habmoancs B 060MxX parioHax MPOXMBAHUSA AeTeN.
Hanee adpdekT HabMIOAANCA OIS CUTHAJIBHOTO [Ty TU
MAPK (p<0,01 B 1,5 pa3a) B OcTpaBe, a Ajis [TyTU B3au-
MOJIeMICTBUA LUTOKMHOB-UUTOKMHPELENITOPOB (p<0,01

B 1,5 pasa) — B [Ipaxarute.

OThenbHbIe TeHbI OBIM TPOBEPEHEI C UCIIOIb30BAHUEM
Metopna qPCR. [Ind neteit-acTMaTUKOB 13 [IpaxaTtulie
pe3yibTaThl I0Ka3a/y IOBLIIIEHHYI0 9KCIIPeCCHI0 re-
HOB SIGLECS, CLC, CCL23 n1 CACNG6 (cBA3b C IPUCYT-
CTBUEM 303MHODUIBHOTO BOCMAJIEHN S, CBI3aHHOTI'O

C aJlIepruueckyM TUIIOM acTMbI), COOTBETCTBYIOLIYIO
anneprudeckomy @eHotumny. Y geten u3 OcTpassl,
60NbHBIX OPOHXMAJIbHO aCTMOI, TTOBBIIIEHHA A DKC-
Npeccys reHOB COOTBETCTBOBAJA Healjepruieckum
denoTunam DEFA4 (CBI3b C MPUCYTCTBUEM HENTPO-
dunos), AHSP (cTabunmsaums remornobmHa) u HBG2
(yacTh dpeTanbHOro reMornobuHa c 6osee BHICOKMM
CPOLCTBOM K KUCJIOpoAy). TakuM 06pa3oM, BOSHUKAET
BOITPOC: CBsI3aHa JIX MOBBIIIEHHAS SKCIIPEeCCHs TeHOB
HBG2 u AHSP y netett OcTpaBel C TUIIOKCUEN NIV OHa
06yCoBIeHA U3MeHEHMAMHU B KpoBeTBOpeHUN. Cyiile-
CTBEHHOE pa3jinyye B 3KCIIPeCCU reHOB Haboaanu
npu cpaBHeHuu fetent u3 OctpaBsl 1 [IpaxaTulle, 4To,
BEpPOATHO, CBA3AHO C Pa3NIMYUAMU B 3aTPA3HEHUY BO3-
Iyxa 3TUX OBYX panioHoB, ocobeHHo BII.

ITO MCCeloBaHMe ABSETCA YHMUKANbHBIM, TOCKOBKY
1[eJIble TEHOMHbBIE MUKPOYUIIbI OBIJIV BIIEPBBIE UCITONB30-
BaHBI 171 aHaM3a B3aMMOCBSA3YM MeX/1y 3arps3HeHU-
eM aTMOoChepHOro BO3AyXa 1 6POHXMAIbHON aCTMOIA.
Pe3ynbTaThl CBUETENBCTBYIOT O HATMYMU 0COHOTO
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deHOTUIA aCTMEL ¥ fleTell, MPOXMBAOMIUX B 3arpss3-
HeHHOM peryuoHe OCTpaBbl, 10 CDABHEHUIO C feTbMU U3
[Tpaxatuue.

Rossnerova u fp. (9) n3y4danu y Tex xe IeTenl MeTUIun-
poBaHue IHK. Habniogany 3HauuTenbHble pPa31Muns

B 58 CpG canrax MeTUNMPOBaHUA y geTel 13 OCTpaBel
10 CpaBHeHUIO ¢ neTbMU U3 [IpaxaTtune. Metunupo-
BaHMe 58 CpG caliToB 6B1JI0 H0Jlee HU3KUM Y IeTell U3
OcTpaBel, YTO yKa3beIBaeT Ha O0Jiee BBICOKYIO SKCIIpec-
CUIO0 TeHa 110 CPaBHEHMIO C KOHTPOJIBHBIM PETMOHOM
[Tpaxatuue. XapakTep MeTUIMPOBaHUA Y IeTel-acTMa-
TUKOB M3 Pa3HbIX PallOHOB TaKXXe pasinya’cH.

M3yueHue sKCIipeccuu reHoB 1 MeTunmpoBanus JHK
y LeTel ABJAeTCA HOBBIM [TOAXOJI0M, KOTOPBIN [I03BOJIA-
eT JIyullle IOHATH BIUAHME 3aTPA3HEHHOrO BO3AyXa Ha
3[I0POBbE UeJIOBEeKa M OLIeHUTh 3HAUMMOCThb UHY LI PO-
BaHHBIX M3MEHEHUN B 3a00JIeBaeMOCTY JIETEN, a TaKXKe
3a6071eBaeMOCTH JTI0JIeil B 3pejioM Bo3pacTe (10).

BO3AENCTBUE 3ArPA3HEHUA
BO3AYXA HATEHOM HOBOPOXAEHHbIX

B Yemckoit Pecniybnvike MopaBCKOCUTIE3CKIN Kpaii
SIBJISIETCS PETMOHOM, Hanboriee 3arpsisHeHHbIM PM

1 KaHueporeHHbiMu [TAY, nockonbky BIT Bei6packiBa-
eTCsA NPeANPUATUSAMU TSIKEIONM TPOMBIIIIEHHOCTH

Y MECTHOTO TeloCcHab)XeHMs. Bo3melicTBe 3arpss-
HEHHOTO BO3JlyxXa Ha HOBOPOXX/IEHHBIX M3y4daji B ABYX
palioHax: IOIBepXXeHHOM 3arpsasHeHuIo paioHe Kapsu-
Ha (MCK, CeBepHas MopaBus) 1 KOHTPOJIBHOM palioHe
Yecke-Byneeruiie (FOxxHasa Yexus). Buonormueckuit
MaTepyall OT HOBOPOXAEHHBIX U X MaTepel cobupanu
B JIETHUM U 3UMHUI TTIEPUOJIBI. DTOT MPOEKT OKa3aCsd
OYeHb CJIOXHBIM. Onipenensanu kKoHleHTpauuu [1AY B (i)
aTMochepHOM BO3JIyxe U MNI[EBOM pallioHe KOpMs-
MMX MaTepeln; (ii) TpyLIHOM MOJIOKe MaTepelr; (1ii) Mode
MaTepen ¥ HOBOPOXIEHHBIX; @ TaKXe (iv) usydanu
BnusaHMe [TAY Ha 6uoMapKepbl FTeHETUUYECKOTO ITOBPEeX-
nenud, Takue Kak JHK-agnykuma u skcrpeccud re-
HOB, OlOMapKephl OKUCTIUTENIBHOTO CTpecca (aAoyKThI
8-0x0dG 1 repeKknCcHOe OKUCTIeHYE IUTINIOB).

[Tpo65l 6B1IM OTOOPaAHEI B OTAEIEHUAX aKylllepCTBa

1 HeoHaTooruu 6onbHUIEI Yecke-byneeBuiie 1 607b-
Hubl KapBuHel. ViccnenoBaHne ObI7I0 0I0OPEHO OTU-
YeCKMM KOMUTeTOM ob6enx 60nbHUL U VIHCTUTYTA
sKcrepuMeHTanbHoM MeauuuHel CAS B [Ipare. [Tpo6et
oTbupanu npu yCJIOBUY IIPOXOXAEHVA HOPMaJIbHBIX
POIOB (38—41 HeLleNifA+) Y HEKYPAIUX MaTepen U UX

HOBOPOXXJIEHHBIX B JIETHUN U 3MUMHUM NTePUOABL, UTO-
6Bl YYECTb Pa3sHMIY B 3arpsA3HeHUM aTMOChepHOTro
BO3yxa. [Ipo6sl BKIIOYa M BEHO3HYIO KPOBb U MOUY
99 MaTepenu (1eTo) 1 100 MaTepel (3uMa) 13 Hecke-bBy-
IieeBUlle (MECTHOCTb C OTHOCUTEJIBHO YMCTHIM BO3AY-
XOM), a TaKXe 70 MaTepen (1eTo) u 73 MaTepen (31uMa)
13 KapBMHEI (MECTHOCTE C BEICOKOV 3arpA3HEHHOCTEIO
Bo3nyxa). KpoMe Toro, 651711 0TO6paHbl IPOHHI My TI0-
BVHHOJ KPOBU ¥ MOYM 99 HOBOPOXJIEHHBIX (JIETO) 1 100
HOBOPOXeHHBIX (3uMa) u3 Yecke-byneeBulle, a Takxe
71 HOBOPOXAEHHOTO (JIeTO) U 74 HOBOPOXIEHHBIX (31Ma)
13 KapBUHEL

BO3JEWUCTBUE 3ATPA3HUTENEN
BO3OYXA

Kanueporentsie [IAY, cesazaHHsie ¢ PM, , oT6upanu
Nnpo600TO6OPHMKOM 171 60JIBIINX 06 BEMOB BO3AyXa
(Momens ECO-HVS3000, Ecotech, ABcTpanus) Ha MeM-
6paHHbIX dunbTpax Pallflex (EMFAB, TX40HI20-WW)
B TeUeHMe IBYX MecCsleB B repnoj oTbopa 6monormue-
CKUx 1pob (11).

B KapeuHe koHuenTpauus PM, _ 6siia Bhiile, yeM B He-
cke-ByneeBuile netTom 2013 I. (mean+SD: 20,41+6,28 110
CpaBHEHMIO C 9,45+3,62 MKr/M3, P<0,001) 11 3UMOM 2014 T.
(mean+SD: 53,67+19,76 TI0 CPaBHEHMUIO C 27,96+12,34 MK/
M3, P<0,001). Konnentpauusa BIT B KapBuHe Takxe 6b151a
BhIlIE, yeM B Hecke-ByneeBulie 1eToM 2013 I. (mean+SD:
1,16+0,91 IO CpaBHEHUIO C 0,16+0,26 HT/M3, P<0,001)

" 3IMOI 2014 T. (5,36+3,64 110 CpPaBHEHMUIO C 1,45+1,19 HT/
M3, P<0,001). B 060oux palioHax KOHIeHTpaluy 3arpss-
HUTeJIeN BO3AyXa B 3UMHUI MTepMo/] ObIJIN BEIIIE, YEM

B JIeTHUM (12).

ONPEAEJIEHNE 8-0XODG

OxkucnutenbHoe noBpexaeHne THK onleHnBanu mno
ypoBHIO 8-0x0dG (8-0x0-7,8-dihydro-2-deoxyguanosine)
(13). YpoBHU 8-0x0dG Ompenensiiv C UCTIONb30BaHEM
BBICOKOUYBCTBUTeNbHOrO Habopa 8-OhdG Check ELISA
(JaICA, Cupnsyoxka, AnoHus).

B npo6ax HOBOPOXJeHHBIX 13 KapBUHEI yPOBHU
8-0x0dG 6bLM BhILIE, UeM B Ipobax u3 Yecke-byneern-
e (mean+SD: 5,70+2,94 IO CPaBHEHMUIO C 4,23+1,51
HMOJIB/MMOJIb KpeaTUHMHA, P<0,001 COOTBETCTBEHHO).
ITO COIJIacyeTCA C TeM, YTO KOHLIEHTpaLA 3arPA3HU-
Tesnel Bo3ayxa 6bisia Bellie B KapBuHe, yeM B Yecke-by-
IeeBulle. [lonyyeHHBIe pe3ybTaThl IIOKA3BIBAIOT, UTO

B 3MMHUII [TepUOoJ yPOBHU 8-0Xx0dG y HOBOPOXI€HHBIX
VIMEIOT TeHIEeHLMIO K [TOBBILIEHMIO [10 Mepe YBeNIN4YeHN
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KOHIIEHTpalMM 3arpsisHAIONINX Bell[eCTB B aTMocdep-
HOM BO37yXe (12).

WMMYHO®EPMEHTHbIN AHANN3
15-F2T-U30MNPOCTAHA

VYpoBHu 15-F2t-usonpocraHa (15-F2t-IsoP) B mna3sme
KPOBM ONpefesiAafi C IOMOIIbI0 HAOOPOB 1 UMMYHO-
depmenTHoro aHanusa ot Cayman Chemical Company
(AHH-Ap6op, Muuuran, CIIA) (14).

[TepekCcHOE OKMCIIeHME TUMNNAO0B B TP06HaX, B3ATEIX
y HOBOPOXXJIeHHBIX B KapBuHe B 3MHUM MTePUOI,
6BIJIO CYIIIeCTBEHHO BEBILIIE B CPABHEHMMU C TpobaMy,
B3ATBIMU 1eTOM (15-F2t-IsoP, mean+SD: 104,26+38,18
110 CPaBHEHMUIO C 64,24+26,75 1IT/MJ1 11asMel P<0,001
COOTBETCTBEHHO).

Korma Mbl OTZIeTbHO TTpOaHanu3npoBany BIMAHME
3arps3HeHHOr0 aTMOCPEPHOro BO3ayXa Ha OKUCIIU-
TeJIbHBIN CTPecC y HOBOPOXXJIEHHBIX B palioHe KapBuHa,
pesynbTaThl MHOTOMEPHOTO PETPeCCUOHHOrO aHaNm3a
TIOKasasnm, 4TO KoHLeHTpauus PM,_ _ sABnsAeTCs sHAYn-
MBIM MTPEANKTOPOM YpPOBHSA 8-0x0dG. BrIyio ycTaHOBE-
HO, 4TO Bo3nericTBue PM,  u Bl saBnisieTcs 3HAUMMEBIM
NpeAKTOPOM MHAYKL UM TEPEKMCHOTO OKUCIIeHA
JINTOINIOB (12).

NPO®UIN IKCNPECCUN TEHOB
Y HOBOPOXAEHHbIX MPU
BO3AEVNCTBUUN SATPA3HEHHOIO
BO3YXA

[Tpy aHanu3e n3MeHeHM TPOodUIIA SKCIIPECCUY TeHOB
B rpyIirnax, BKJII0YaBIIMX 231 HOBOpOXIeHHoro 13 Kap-
BUHEI 1 Yecke-BynieeBulle, BEIABIEHO HECKOJIBKO CIIEL]-
nGUUeCKMX reHOB 11 3MMHEro 1 JIETHEro MepuoioB.
PHK BeIfensanm 13 3aMOPOXXEHHO MYTIOBUHHOW KPOBU
u rubpuausopanu Ha [llumina HumanHT-BeadChip.

B 3TOM yHMUKaNbHOM UCCJI€IOBAHUY CPaBHMBAJIM M3Me-
HEHNA LIeJIbIX TEHOMOB, BBI3BaHHBIE Y HOBOPOXIEHHBIX
3arpsA3HeHeM BO3[lyxa KO BpeMeHM pofoB. Pasnnumnd
B 9KCITPECCUM TeHOB yCTaHaBIMBaJY C UCIIOJIb30BaHM-
eM t-Tecta 1 ANOVA. C moMoIbio TMHENHOM MOJIeNIn
BBIAIBJIEHEI IeperyIMpPOBaHHEBIe TeHEl, a 3aTeM Ipo-
BeJIeHO CpaBHEeHMe MCCiefyeMblX rpyn. Habnona-

NIV Pa3IN4YUA B SKCIIPECCUM Te€HOB >1,5 (TTIOBBILIEHME
SKCITPeCcCcuu) u <0,67 (CHMXXEeHMEe SKCIIPeCcCun) ot 75
crieunduUYECKMX reHOB Y HOBOPOXAEHHBIX 13 KapBUHEI
B CPaBHEHUM C HOBOPOXIeHHbIMU U3 Yecke-bBypneeBune
1 127 crieninduyeCcKUX AeperyanpoBaHHbBIX T€HOB Y HO-
BOPOXAeHHBIX 13 KapBUHEI Mpy COMOCTaBIeHNUY ITPOO

3VIMHETO U JIETHErO [1ePVOJIOB. DTU CPYIIIEI TEHOB OBIN
MpoaHaNU3MPOBAHBI C MO3ULUYM GYHKIMOHAIBHON aH-
HOTalMY GMOXMMUYECKUX TIYTEN, U HaMI ObIJIN BhISB-
JIEHBI Y TH, CrielindudecKue Ajis paiOHOB IPOXUBAHUSA
" BpeMeHU roja (15).

Cy1ecTBEHHOMY BO3[Ie/ICTBUIO OBININ MIOLBEPIXEHEL

My TU MEPBUYHOrO UMMYHOedUUUTA (AT TeHOB Ha
nyTu, p<0,05 B KapBrHe 3MMOI B cCpaBHeHUH ¢ Ye-
cke-ByneeBulle 3MO) MM HEMPOTPODUHOBEIN CUT-
HaJIbHBIN Ty Th (I€BATH T€HOB, p<0,07 B KapBuHe 3uMon
B CPaBHEHUU C CUTyallen neTom). BosgericTBue Ha
HeIpOTPOMUHOBHI CUTHAIBHBIN Ty Th MOXET UTPATh
BA)XHYIO DOJIb B Pa3BUTUM HEVPOHOB B FOJIOBHOM MO3Te,
MIOCKOJIBKY pematomui red 1yt BDNF (HempoTpo-
duuecknit GakToOp TOIOBHOTO MO3ra) KOAMPOBaHMA
MIPOTENHOB BO3JeiCTBYeT Ha fuddepeHuna o, poCT
U BEDKJ/BaHVe HEeMIPOHOB. HeflaBHee ucciefoBaHMe
ONMJCBIBAET CHVKEHNE MJIaleHTapPHOM SKCIIPeccum
BDNF c noBblllIeHVEM BHYTPUYTPOOHOTO BO3[IeMICTBUSA
PM, , (16). Bo3znericTBME Ha IPOLIECCH HEMPOPA3BUTHS
MOXXeT IIPMBOAUTE K BO3HVMKHOBEHUIO SIUJIENICUY,
HellpofiereHepaTVBHBIX 3a60JIeBaHUI IV HETAaTUBHO
BIVATH Ha NaMATh (17). CHMXeHMe 3Kcripeccuu BDNF
6BIJIO BEIABJIEHO C MCIONb30BaHMeM Metona qPCR ana
KapBuHEI (CHM)XeHME B 2,1 pa3a 3MMOM 1 B 1,9 pasa —
neToM) B cpaBHeHUU ¢ Hecke-Byneesuiie. C TOMOIIBIO
IPYIMX leperyJMpoBaHHbBIX eHOB Mbl HAGII0OAAIN
MOBBIIIEHH Y0 SKCIIpeccuto IL10 (MHTepelKMHa 10)

B KapBuHe 31MO B CpaBHEHUH C CUTYallMel 1eTOM
(FC 1,73, p<0,01), YTO MOXET CBUIETEILCTBOBATH O HOJlee
BBICOKOV aKTVMBHOCTY BOCIIaJIMTEIbHBIX UMMYHHBIX
MIPOLIECCOB.

C 1crnonbp30BaHMEM MHOTOMEPHOI O PErPeCCMOHHOT0
aHasM3a BBEIABJIEHO 3865 F€HOB, KOTOPHLIE KOPPENVPYIOT
C JaHHBIMU O BO3[EMCTBUM 3arpsi3HeHN aTMocdepHo-
ro BO3Zyxa (PMZ'5 u BII). OamH 3HaYMMBI (0,51, p<0,001)
red CHD8 (Homo sapiens chromodomain helicase DNA
binding protein 8) 6b171 BrIsiBNeH B cBsi3u ¢ bI1. CHDS siB-
JIIeTCA PernpeccopoM TPaHCKPUIILUU Ty TEM PeEMOIeNU-
POBaHUSA CTPYKTY Pl XpOMaTUHa, 0CO6eHHO Mpu pas-
BUTUM Mofa. OgHO 13 MPOBeAeHHbBIX MCCIeIOBaHUM
(18) mokasajo, uTo MyTauus reHa CHD8 accouunpoBaHa
C TIOBBIINIEHHBIM PUCKOM PaCcCTPOMCTB ay TUCTUUECKOTr O
criekTpa (ASD), M 3TO IOATBEPXAeT TUIIOTEe3Y O TOM,
yTo CHD8 MOXXeT UrpaTh LIeHTPaJbHY0 POJib B Pa3BU-
TUY HeMPOHAJbHBIX KJIETOK U TIPENOTIPENeNATh PUCK
pa3BuTtusg ASD.
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AHANIN3 HA HAJTUYUE OH-NAY B MOYE

Mouy MaTepen 1 UX HOBOPOXAEHHBIX aHaIM3/POBaIN
Ha HaJlnuye MOHOTUAPOKCUIMPOBAHHBIX MeTaboNUTOB
[TAY (OH-TTAY) (19). XoTs comepxxanue y OH-TTAV B Mmoue,
cobpaHHol 1 B KapBuHe 1 B Hecke-byneeBulie B neT-
HU Iepuoj, 66110 COIOCTaBUMO, TPOO6LI, CO6paHHbIe

B KapBuHe B 3MMHUIM ITepUO], IOKa3anu B 1,5 pasa bosee
BBICOKME YPOBHY MapKepoB Bo3hencTBUA. ComepxaHue
Y OH-ITAY B npobax Mouy, B3ATON ¥ HOBOPOXIEHHBIX U3
BBICOKOMHAYCTPMaJIbHOM KapBUHEL B SMUMHUI IEPUOI,
6B171M B 1,5 pasa BbhlIle, 4eM B 1pobHax, COOpaHHBIX JIETOM,
1 B 3,3 pasa Bbllle 10 CPAaBHEHUIO C TpobaMy MOYM HO-
BODPOXJEHHBIX U3 HecKe-BynieeBulie, KOTOPBIN ABIAETCA
MeHee 3arpsA3HeHHBIM paliloHOM. BepoATHO, 3TO CBA3aHO
C 3arps3HeHueM aTMochepHOro Bo3ayxa BelbpocaMu
NIpeJIPUATUAN TSXXeJON MPOMBILIJIEHHOCTY U CUCTEM
MEeCTHOTO TellJIocHabXeHus (puc. 3).

AHANN3 UMW OOMA MNA3MbI

B normonHeHMe K «KJIacCUYeCKMM» TTapaMeTpaM, 13-
YUeHHBIM B paMKax NpeAblayluX UCCIIeJOBaHUN,
B 3TOM CJiy4ae OblJI IPYMeHeH HOBBIN [1OAX0Z, OCHO-

PUCYHOK 3. KOHUEHTPALUW (HI/T KPEATUHWHA)
OH-NAY, BbIABJIEHHbIE B MPOBAX MOYN MATEPEW
M HOBOPOXEHHbIX
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BaHHBIN Ha HelleJleBOM MeTabonudeckoM GuUHrep-
MIPUHTHMHTE. 3a7jaya COCTOsAJIa B TOM, YTOOBI TTIONTYUUTh
6ornee nonHyi nHGOPMaINIO O BO3JIEICTBUY 3arPsis-
HEeHHOr0 BO3[yXa Ha nwogeln. [1o cymecTBy0mLNM
OlLleHKaM, B UeJIOBeYeCKOM MeTaboioMe COAePXXUTCHA
OKOJ10 3000 3HAOTeHHBIX MY 061X MeTaboUTOB (10
OIpelleNIeHNI0 3TO BCe HU3KOMOJIEKYIAPHEIE COeLU-
HeHMs Maccol 1o 1500 Da, BcTpevawiimecs B TKaHAX
MY OUOIOTUUEeCKUX XUIKOCTAX). B paMKax 3TOro
VICCIeNOBaHUA U3yday TUINLOM, COCTOALUNA U3 pas-
JIMYHBIX KJIACCOB JIMTIUIOB, TOCKOJIbKY OHYM NOMUHU-
PYIOT B IIJ1a3Me KpOBU YejioBeka. CnelyeT OTMeTUTh,
4YTO B LIeJIOM I10 CBOEV IpMpoJie MeTaboJIOM OUeHb
MOJABVXEH: MaJible MOJIEKYJIBI TTOCTOSAHHO TMOT/IOak0T-
Cs, CMUHTEe3UPYIOTCS, pacnagaTcs, B3aUMOAENCTBYIOT
C OPYTMMM MOJIeKyJlaMy KaK BHY TP OMOJIOTUYEeCKUX
CUCTEM, TaK U MeXJy HUMH, & TAKXXe C BHEIIHeN
Cpenori.

[TnasmMy KpoBM MaTepey 1 HOBOPOXJI€HHBIX aHa-
IVM3UPOBaU (IIOCe NeNpOTeNHU3AL M) METOIOM
BBICOKO2 DD EKTUBHOM XXUAKOCTHOM XpoMaTorpadpuu

B COUYeTaHMM C MaCC-CIIeKTPOMeTpueN BEICOKOTO pas-
pemenus (BOXX-MCBP). [TonyueHHble faHHBIe OB
MOJIBEPTHYTHl MHOTOMEPHOMY CTaTUCTUYECKOMY
aHanu3y C Lenbio O6HAPYXeHM s TaTTePHOB — coe-
IVHeHUN, cienududecKux A1 Npob, 0OTO6PaHHBIX

V13 pa3HBIX PAiOHOB [TPOXMBAHYA U B Pa3HOE BpeMd
roza. [IoMrMo OueBMAHBIX PA3INUNI MEXAY JTUIN-
IIOMOM MaTepeil ¥ HOBOPOXXAEHHBIX OBIJIO BEISABIIEHO
HEeCKOJIBKO APYruX narTepHoB. Hamboree BeIpaeH-
HOe pasjinyye B rpyInax MaTepei ¥ HOBOPOXAEHHBIX
CBSI3aHO CO BpeMeHeM rofia, B TO BpeMs KaK BIUAHYE
palioHa NPOXMBaHMA OBIJIO He3HAUUTENIbHBIM. B Kaue-
CTBe IIpuMepa Ha Puc. 4 mokasaHa pasbyBKa HOBOPO-
XXOEHHBIX 10 TPYIINaM B 3aBUCUMOCTU OT paioHa UX
MIPOXVBAHMUA B 3UMHUM Nepuof. OOHUM U3 KJIIOUEBBIX
coeAMHEHUN (HO He e AMHCTBEHHBIM), CIOCOBCTBY-
I0IMX PasfefieHNIo STUX OBYX CPYIII, ABIAETCA T'-
IPOKCU3JIKO3aTeTpaeHOBaA KucyoTa. KoHLeHTpauusa
3TOro MetabonuTa 6bljla HMXe IIpefena obHapyxe-
HUA B [1IJIa3Me KPOBY HOBOPOXIeHHBIX 13 Hecke-By-
IleeBUlle, HO 3HAUMTEJIbHO BHIIIE B I1J1a3Me/ChIBOPOTKE
KPOBU HOBOPOX/eHHBIX 13 KapBuHEL. BeposaTHOM
MIPUYMHONM MOXeT ObITh MOBBILIEHHBIN YPOBEHb OKUC-
JINTEJIBHOIO cTpecca B KapBuHe B 3SMMHUM [TEPUOL.
Tak unu nHaue, UCcieJOBaHME 3TOrO CJIOXKHOTO PpaKTa
popjosxaeTcd (20).
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PUCYHOK 4. CTATUCTUYECKOE PACNPEOENEHUE HABOPA
NPOB, B3ATbIX Y HOBOPOXXAEHHbLIX B SUMHUIA NEPUOA;:
NMPOBbI, COBPAHHbIE B YECKE-BYQEEBULE, O603HAYEHDI
3EJIEHbIM UBETOM; NPOBbI, COBPAHHbLIE B KAPBUHE, -
CEPbIM
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20

1,34941 * to[1]

-20

-30

40 °
25 20 15 10 5 0 5 10 15 20

1.00913 * t[1]

R2X[1] = 0,0559 R2X[XSide Comp. 11=0,0905  Ellipse: Hotelling’s T2 (95%)

ONPEAEJIEHUNE NAY B T'PYAHOM
MOJIOKE U NULLEBOM PALIMOHE
KOPMALWNX MATEPEN

Ornpenensniy OCHOBHBIE MOMUIUKINYECKME apoMaTye-
CKMe yTeBoAopobl (24 [TAY) B mpobax rpyJHOrO MOJIO-
Ka (21). Pe3ynbpTaThl 3TOr0 YHUKAIBHOTO UCCIEIOBAHNSA
COCpeNOoTOYEHB! HA KPUTMUECKON OlIeHKe BO3ECTBUS
3arpasHeHus Bo3ayxa [TAY B Hecke-Byneesule u Kap-
BUHE B JIETHUM U 3MMHUIL [TePMOIB Ha KOHTaMUHa-

LMIO TPYOHOTO MOJIOKa, COOPaHHOr0 Y MTPOXMBAOUINX

B 9TUX palioOHaX KOpMAWMX MaTepeli. YTo KacaeTcd
KaHleporeHHbIX [TAY, To BII 65611 BEIJIENIEH TOMBKO B 19
13 324 MTPOaHaM3POBAHHEIX TPO6, YTO COCTABISAET
ropsjfika 0,4% oT obiiero comepxanus [TAY. [Tpu co-
TOCTaBJIEHNU JaHHBIX 32 3UMHUI U IETHUN e PUOLABI
MIPVMMEHNTENIBHO K 060MM palioHaM MMPoXXUBaHUs 6osee
BBICOKME KOHII@HTPal[MK ObININ BbIJIENIEHBI B 3MMHUX
npobax (Puc. 5). Ha pucyHKe moka3aHo TaK)Xe 3Ha4l-
TeJIbHOE pa3nuyre MeX1y paioHaMu, rae 6bI1 Mpou3-
BesleH oT6op 1pob. Bonee BICOKMe KOHIleHTpauuy [TAY
6B1IM O6HAPYXeHbI B Mpob6axX rpyIHOTO MOJIOKA MaTe-
pelt, mpoXxuBawux B KapBuHe, 4TO COOTBETCTBYET
comepxaHuio [TAY B aTMochepHOM BO3AyXe, HO IPOPU-
nu ITAY B 060X partoHax 6BIIN OYEeHb CXOXMA.

B nanbHeneM nony4eHHble JaHHbBIE ObIJIU UCTIONb-
30BaHBI 1714 pacuyeTa Bkaaga [TAY, noctynawmmnx
C UIIEeN, B X 0b6Iee cofepXaHe B opranmame. [lonu

PUCYHOK 5. CONOCTABNEHME YPOBHEW NAY B FrPYAHOM
MONOKE KOPMALWNX MATEPEN B 3ABUCUMOCTHN OT
PAVOHA NX NPOXWBAHWUA N CE30HA OTEOPA NPOB
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aBryct - okTabpb
2013 r.

Yecke-byneésnue

fHBapb - anpesb
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2014,

KapsuHa

M 2- + 3-konbuesbie MAY M 4- konbuesbie MAY 5- + 6- konbuesbie MAY

[2- + 3-konbuesble MAY: NA, AC, ACL, FL, PHE, AN; 4-konbuesbie MAY:
FA, PY, BaA, CHR, BcF, 5SMC; 5- + 6-konbuesblie [TAY: BbFA, BkFA,
BjFA, BaP, DBahA, IP, BghiP, CPP, DBalP, DBaeP, DBaiP, DBahP)

OTAeNbHBIX coenquHeHun [TAY, nocTynawumux B opra-
HV3M C [IMILeN, CYLeCTBEHHO Pa3INyallch, 1 IETOM Ha
HUX NIPUXOOUJIOCH OT 50% 10 95% OT 0611ero ux conep-
XXaHMS B OpraHy3Me. 3MMOM B BBICOKO3aTrPA3HEHHOM
MIPOMEBIIIJIEHHOM paiioHe KapBrHa JOMUHUPYIOUIUM
NyTeM NOCTyIJIeHuA coeanHeHmnn [TAY B opraHusm
4yeJIOBEKa, HECOMHEHHO, SIBJIAETCSA BABIXaHMe BO3yXa.
O6pa3 XM3HU MOXET OKa3blBaTh BIUSAHME Ha HebBaro-
NPUATHBIN KCxXo[ 6epeMeHHOCTU. HanmpuMep, 13BeCT-
HO O BpeJHOM BO3Je/CTBUM Ky PeHUA U ITaCCUBHOIO
KypeHUs (22), 1 4eX¥ IOHUMAIOT, UTO OepeMeHHBIM
XEHIIVHAaM He ClleflyeT KypUThb. DTa IPMBBIYKA ONpejie-
JIIeTCA TaKXXe YPOBHEM 06pa30BaHUA U COLMATbHBIMM
HOpMaMu.

Eute ofHMM MapKepoM 30pOBOro o6pasa XMN3HU fB-
NIAeTCcA pauMoH nutaHud. HenasHee uccnenoBaHme
KauecTBa NUTaHMA OepeMeHHBIX XXeHIIVH B Yecke-By-
IleeBlIlle 10Ka3aJio, UTO NMTaTelbHaA LIeHHOCTH I10-
TpebnseMbIX UMY IPOAYKTOB AABNAETCSA HMU3KOI. Tak,
noTpebieHMe OBOLEe) COCTABUIIO 22,8% OT PeKOMeH-
I'yeMBbIX CYTOUYHBIX HOPM, GPYKTOB — 61,8%, a MOJIO-

Ka —30,2%. B paHHOM 1ccieloBaHUM peajibHble IPOOEI
palMoHa NUTaHMA MaTepen (10 — 1eToM 2013 I. 11 10 — 3U-
MO 2014 I.), COCTaBJIABIINE 25% NMOTPeOIAeMOi B CYTKU
MUY, OTOMPaNNUCh B TeueHMe 7 IHEN U 2 HeJenb 10
IpeJrosaraeMoro Cpoka ponos. KauecTBo MaTepuH-
CKOTO palliOHa NUTaHUA U TOTpebiieHye OBOLEN UMe-
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NI/ OTpULATEIbHYI0 KOPPEeIALMIO C yPOBHAMM afAyKTa
IHK y HOBOPOXAEHHBIX (23). DTV pe3yNbTaThl IO TBEP-
XJOaloT, YTO IOCTATOYHOE MOTpebieHe aHTUOKCUTaH-
TOB MOXeT yNIy4YlIUTh MeXaHM3M AeToKcukauuu [TAY

y 6epeMeHHBIX XXeHIIUH (10).

NETCKAA 3ABOJIEBAEMOCTb

[TpoBe[leHO CpaBHeHMe TOCTHATAIBHOIO Pa3BUTUA

1 3a6071eBaeMOCTH OeTel, POOVBLINXCSA U TIPOXUBAIO-
muXx B parioHax KapeuHa 1 Yecke-ByneeBulie, B mepuon
OT POXJIeHUA [0 NOCTVXEHMA NBYXJIETHErO BO3pacTa.
Cornacue 6ynoyuimx MaTepelt Ha IpoBedeHe UCcie-
ZIIOBaHMA OBIJIO IIOJIyYeHO BO BpeMSA UX IOCTYIIJIEHUA

B aKyllepcKue oTheneHus 6onpHUL B Hecke-ByieeBu-
e 1 KapBuHe. YcrelllHO MPOBeIeHO IIOCTHATAJIbHOE
HabnmoaeHNe 3a 179 AeTbMU (U3 216), IPUIIMCAHHBIMU

K 48 mefuaTpudeckuM KabuHetaM B Uecke-ByeeBulie,
1 3a 121 pe6eHKOM (13 148), IPUIIMCAHHBIM K 28 Mefja-
TpuyeckuM KabuHeTaM B KapBuHe. B uccnegoBanun
NIPVHANY y4acTue 28 IeJUaTpoB U UX MeAULIMHCKUX
cectep u3 KapBuHe 1 48 — 13 Yecke-Byneerute. [1pu
rocelleHUY NeAuaTPUUeCKMX KabMHeTOB OBINIY CO-
CTaBJIEHBI CIICKY IeTell, OTHEeCEHHBIX K KOTOPTe HO-
BOPOXJIEHHBIX, a TaKXXe NeJraTpaM U MaTepsaM ObIn
po3naHbl BonpocHMKM. OHM OBIIYM 3alI0JIHEHE! Ha 178
neteit B Yecke-byneeBuile 1 Ha 126 geTeli — B KapBuHe.
B xoze conocTaBUTEeNbHOM OL[eHKM TOCTHATAIBHOTO
pasBUTKA eTel (Macca Tesna, POCT ¥ OKPYXXHOCTh
TOJIOBBI B BO3pacTe 3, 6, 12 1 18 MecsALeB) He OBIJIO BbI-
ABJIEHO Pa3IMNuUM MeXy AeTbMI 3TUX PalioHOB. Ina
aHanuMsa IeTCKOoM 3a60/1eBaeMOCTY IMarHO3kl JeTeN,
NpeficTaBjeHHbIE B COOTBETCTBUM C KogaMu MKB-10,
6BV CTPYIINMPOBAHEL B 20 KJIACCOB. [1AThI0 HAaubONEE
YacTeIMI 3a6071eBaHMAMM IeTell B IepBble 24 MecAlla
VX XXV3HY OBV XeNyAoYHO-KUIIeuHble MHGeKI NN,
IepMaTUTHl, TOH3UJIIUTEL, BUPYCHBIE MHQEKLUUN KOXU
M CIIM3UCTHIX 060JI0YeK, a TAKXe BUPYCHBIe 3a601eBa-
HuA. CaMas HM3Kada 4acToTa ciydaeB 3aboyieBaHuA
Habmoanach B lepBhle eCTh MecsLeB. Pa3nnuus

B [TIOKa3aTesifax 3a60jeBaeMOCTy B 3aBUCUMOCTHU OT Bpe-
MEeHM rofia pOXJeHUs 1eTell ObIIY He3SHAUUTEeIbHBIMU.
Hawmbonpias yactora cnydaes 3a60eBaHUA IPUXOAN-
7ach Ha AMArHO3bl, CBA3aHHbIe C MHPEKUUAMY BEPXHUX
IBIXaTeNbHBIX Ny Ten (JOOo, JO2, Jo4, Jo5 1 Jo6). HacToTa
C/ly4aeB ypOTeHUTAIbHBIX 3a60/IeBaHUN, HepMaTUTOB,
BUPYCHBIX 3a60/IeBaHUM, & TaKXKe MHDEKL UL Key-
JIIOYHO-KMIIEYHOr0 TpaKTa 1 3ab0yieBaHMUM BePXHUX
IBIXaTeJIbHBIX [y Tell B IepecuyeTe Ha 100 feTel Oblna
CTATUCTMYECKM 3HAUMMO BBILIE Y eTel, IPOXMBAOINX
B KapBuHe, ueM y netent 13 Yecke-byneeruiie. C yue-

TOM APYTUX UCCIIeNOBaHMII eTCKOV 3a60/1eBaeMOCTH,
BKJIIOYas MpeJbIAyIiee UCcaejoBaHMe B paMKax M1po-
rpamMmel UFIREG EBpomnerickoro com3sa (24), MOXHO 3a-
KJIIOUUTD, YTO MIPMBEIEHHBIE BhIIIE PE3YIIbTATHI — CJIe-
CTBMe OoJlee 3arpsi3HeHHO cpefibl B palioHe KapeuHa.
TeM He MeHee 3Ta rUIIOTe3a HYXIA€TCA B JaJIbHENIIEM
MOATBEPXIEHUY, BKJII0UAs M3yUeHe BIUSHYS JoMalll-
HUX U CeMeHbIX GaKTOPOB (25).

PUCYHOK 6. 3ABOJIEBAEMOCTb AETEN B BO3PACTE [10
ABYX NET B PANOHAX KAPBWUHA N YECKE-BYQEEBULE
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SAKJTHOHEHWE

[TpoBeneHHbBle B MOpPaBCKOCKIIE3CKOM Kpae UCCIIeno-
BaHMA BBISABUJIM 3HAUUTEJILHOE BIIMAHME 3arPASHEHHO-
CTY BO3[lyxa Ha 3[J0POBbe JleTell. 3a [10CeJHME TOLIbI
OBININU [MOJIY4YeHBI HOBbIE U OPUTMHAJIBHBIE Pe3YyJIbTAaThl

B OTHOILIEHUU:

a) VI3MEHEeHUI B SKCIIPeCCUM [eHOB Y leTell-acTMaTu-
KOB 13-3a MTOBBILIEHHBIX KOHIleHTpauui BIT B aTmMoc-
depHOM BO3YXE;

b) yBeJIn4eHUA OKUCIINTEJIbHBIX HOBpE)KHEHI/IIZ Y HOBO-
POXIOEHHBIX;

C) BO3[eMCTBMA 3aTPA3HEHHOCTM BO3yxa Ha Hapyllle-
HUS SKCIIPECCUY [eHOB, BIMAWLIME Ha Ty TU GOPMU-
pOBaHUA UMMYHOIeDULNUTA U HEIPOTPODUHOBEIE
NyTHU Nepefauy CUTHAIA;
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d) BO3[eNCTBMSA COLEepXalluxCA B 3arpsA3HeHHOM BO3-
nyxe ITAY Ha comepxaHue nx OH-MeTabonuToB
B MOYE;

€) BO3MeNCTBUA 3arpsi3HeHN s aTMOCHEPHOTO BO31yXa
Ha MeTaboNnn4ecKuit GUHTePIPUHTYHT;

f) BIMAHMA 3arpsA3HEHHOrO BO3/lyXa Ha POCT pecnupa-
TOpPHO1 3a60/1eBaeMOCT! [IeTeN B BO3PACTE A0 ABYX
neT.

Brrpa)keHue MPU3HATEJBHOCTY: 3TO UCCIeJOBaHNE
OCY1IeCTBJIEHO MTPY MO IePXXKe CO CTOPOHEI [paHTOBO-
ro areHTcTBa Yemickon Pecniybnuku (#13-13458S). ABTO-
DBl BEIPaXKaloT [1yO6OKYI0 MPU3HATENbHOCTD O-py Radek
Susil, 3aMecTuTento nupexkTopa 60nbpHUIE B KapBu-
Ha-Paii, u n-py Bretislav Schon, avpexkTopy 60MbHUIIED
B Yecke-ByneeBulle. 3To uccnefoBaHe Ob1I0 OBl He-
BO3MOXXHBIM 6€3 TeCHOr0 COTPYyLHMYECTBA CO BCEMU
aKyuepamy, nefuaTpaMu, MeIULUHCKMMU CeCTpaMu

1 COTpyIOHUKaMU nabopaTopuil B obenx 60nbpHUILAX,

a Takxe c neguarpamu OcTpaBa-ropofa 1 paioHOB
KapeuHa, Yecke-byneesuiie u [Ipaxartuiie.

VictouHuky GMHaAHCUMPOBAHUA: He YKa3aHEL.
KoHnUKT MHTEepecoB: He YKa3aH.

OrpaHuyYeHMe OTBETCTBEHHOCTM: aBTOPLI HECYT
CaMOCTOATENIBHYI0 OTBETCTBEHHOCTD 38 MHEHMN A,
BBIpa)XeHHBIe B JaHHOM Ny 6IMKal Y, KOTOPhIe He
06513aTeNIbHO NPEeICTaBNAT PelleHUs UN IOIUTUKY
BceMupHOM opraHusanum 3paBoOXpaHeH .

Cnucoxk cokpamenui: ASD — paccTponicTBa
ayTudeckoro criektpa; BIl — 6en3(a)nupen; BDNF -
HelipoTpodumueckunit GakTop Mo3ra; 15-F2t-IsoP —

15-F -u3ompocTaH (MapKep MepeKuCHOr0 OKUCIIEH NS
nunupoB); MCK — MopaBcKocuie3ckuit kpait; 8-oxodG —
8-0x0-7,8-dihydro-2-deoxyguanosine; OH-ITAY -
MOHOTMAPOKCUINPOBAHHBIe MeTabonuTsl [IAY; PM, -
TBepZble YaCTUIIBl a3POAMHAMUUECKOTO AnaMeTpa

<2,5 MKM; [TAY — nonuumkiIndecke apoMaTuiecKkme
YTJIEBOAOPO/EL.
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ABSTRACT

Introduction: Access to an adequate water
supply is a fundamental human right.
However, many challenges are associated
with the provision of water through small-
scale water supplies (SSWS) in rural areas
throughout the pan-European region,
including Serbia. Serbia ratified the joint
United Nations Economic Commission for
Europe and World Health Organization
Regional Office for Europe Protocol on Water
and Health in 2013 and has fulfilled its main
provision by setting national targets and

target dates.

Methods: A national survey of SSWS, including
drinking-water quality and prevailing sanitary
conditions, was undertaken in Serbia in 2016
based on a rapid assessment methodology
developed by the World Health Organization.
The aim was to overcome knowledge gaps
and identify prevailing challenges related

to the rural water supply in Serbia. In total,
1318 small-scale water supply systems were
inspected and 1350 drinking-water samples

were taken.

Results: One third of all water samples were

found to be microbiologically contaminated,

correlating with identified sanitary risks.
Of all investigated supplies, 29.6% of piped
system sources and 40.6% of individual
supplies required high or urgent action for

improvement.

Conclusions: This study highlights the need
to improve SSWS in rural areas and identifies
the prevailing challenges that need to be
addressed by improvement intervention
programmes and by further developments in

water and health policy.

Keywords: DRINKING-WATER QUALITY, PROTOCOL ON WATER AND HEALTH, RAPID ASSESSMENT, SANITARY RISKS, SMALL-

SCALE WATER SUPPLY SYSTEMS

INTRODUCTION

Many challenges are associated with the provision

of safe drinking-water through small-scale water
supplies (SSWS) throughout the pan-European region
(1). SSWS, which include both small centralized

Access to an adequate water supply as a fundamental
human right (3) is implicitly recognized by Article 74

environment.

(i.e. piped) systems and individual supplies,

predominantly provide drinking-water for rural

populations (2).

of the Constitution of the Republic of Serbia (4) as the
right to a healthy environment and the right to timely
and comprehensive information on the status of the

Serbia ratified the Law on the Confirmation of the

Protocol on Water and Health to the 1992 Convention
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on the Protection and Use of Transboundary
Watercourses and International Lakes (hereafter
referred to as “the Protocol”) in 2013 (5) and fulfilled its
main provision by setting national targets and target
dates aligned with the 2030 Agenda for Sustainable
Development, particularly goal 3 (“Ensure healthy lives
and promote well-being for all at all ages”) and goal 6
(“Ensure availability and sustainable management of
water and sanitation for all”) (6).

Participation of Serbia in the UN-Water Global
Analysis and Assessment of Sanitation and Drinking-
Water (GLAAS) and implementation of the Protocol
initiated good collaboration among all relevant
sectors for evaluating and identifying the knowledge
gaps and challenges related to water, sanitation and
hygiene. GLAAS is being implemented by the World
Health Organization (WHO) with the aim of providing
decision-makers at all levels with a comprehensive and
thorough analysis of policy frameworks, institutional
arrangements, the human resource base and finance
streams that support drinking-water, sanitation and
hygiene. Data obtained through the GLAAS process
in 2013 in Serbia indicated urban and rural disparities
in the provision of water, sanitation and hygiene
services due to a lack of specific plans for sustaining
rural water supply services, regular surveillance,
human resource strategies and financing. The main
challenges faced by Serbia in providing safe drinking-
water in rural areas were: (i) an unsatisfactory

level of implementation of the national legislation

in the water domain, including improvement and
sustainability; (i) weak enforcement of drinking-
water quality surveillance, including inspection of
sanitary conditions; (iii) unresolved ownership issues
of SSWS, leading to poor operation and maintenance
of the systems; and (iv) unsustainable financing (7).

A baseline analysis and national consultation on
SSWS under the Protocol (supported by the United
Nations Economic Commission for Europe and the
WHO Regional Office for Europe) identified additional
knowledge gaps and areas of poor performance as:

a lack of information on the precise number and
coverage of SSWS at the national level; inadequate
coverage by regular monitoring of drinking-water
quality; inadequate coverage of water disinfection;

a lack of data on the prevailing sanitary conditions in
SSWS; and poor-quality data on drinking-water safety
(8-10).

All of these issues have huge implications for rural
population health: 30 waterborne disease outbreaks

in a 10-year period were mainly attributable to SSWS
(11). Additionally, these issues can impact social well-
being, quality of education, food production and safety,
entrepreneurial activities, and all types of investment
in rural areas.

There is no official definition for SSWS in Serbia;
however, a classification system based on settlement
type (i.e. urban and other) is used. Reporting of
drinking-water quality is required for all water supply
systems that supply more than five dwellings (11).
However, household and individual water supplies are
currently not regulated in Serbia.

In order to overcome the identified knowledge gaps
and lack of consolidated data on the rural water supply,
the National Working Group for implementing the
Protocol set as a national target a situation analysis (or
survey) of drinking-water quality and the prevailing
sanitary conditions in the rural water supply.

The analysis was conducted within the “Rapid
assessment of drinking-water quality (RADWQ) in
rural areas of Serbia” project, with technical support
from the WHO European Centre for Environment
and Health and the Institute of Public Health (IPH) of
Serbia network. The survey was performed to support
the implementation of national targets under the
Protocol, which prioritizes improvements in SSWS.

The aims of the survey were to overcome knowledge
gaps and identify new challenges related to the rural
water supply of Serbia by assessing the conditions and
performance of a nationally representative sample

of SSWS, including drinking-water quality and the
prevailing sanitary conditions.

METHODS
SAMPLE SIZE CALCULATION

A nationwide survey was undertaken in rural areas
of Serbia in 2016 based on WHO rapid assessment
methodology (12).

Two types of water supply technologies were included
in the study: (i) piped systems, consisting of a water
source and distribution network, serving more than
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20 people (according to the Rulebook on hygienic
correctness of drinking-water quality) (13); and (ii)
individual supplies, including shallow wells, captured
springs, tube wells or boreholes (either piped or non-
piped), providing fewer than five households with
drinking-water.

The number of piped systems and individual supplies
to be included in the survey in each district of Serbia
was calculated using a primary and secondary
stratification method, based on: the number of
households in rural areas (obtained from census data)
(14); the proportion of the rural population supplied
by the selected water supply technologies (15); the 2014
annual report on microbiological non-compliance for
SSWS (11); and inventories of the number of SSWS in
each district (obtained from the local IPH). Although
there is no information on the precise number of
SSWS at the national level, each local IPH could obtain
inventories from local or military authorities.

Data on the proportions of the rural population
supplied by the selected water supply technologies
were acquired from the Multiple Cluster Indicators
Survey (15) conducted in 2014: 78.4% was connected to
piped systems providing water to the dwelling, yard

or plot, whereas 11.8% obtained drinking-water from
individual supplies (tube wells [or boreholes], wells or
springs). Given that very small proportions of the rural
population of Serbia relied on public standpipes (1.1%),
bottled water (0.8%), other forms of tap water (0.4%)
and other unimproved sources (0.3%) for drinking-
water, these forms of water supply were not considered
in this survey.

To determine the sample size of the survey, the
proportion (P) of SSWS with microbiological water
quality exceeding the national standard had to be
estimated. The 2014 annual report on microbiological
non-compliance for SSWS was used to determine

the percentages of piped and individual SSWS with
water quality exceeding the national standard (11).
Microbiological non-compliance ranged from 1.8% to
84.6% among districts, with a median of about 21%.
Given that many non-licensed piped systems may

not be regularly monitored, estimates for overall
microbiological non-compliance for piped systems

are as high as 30%. As individual supplies are not
regulated, drinking-water quality from these sources is
not monitored on a regular basis, but only at the (very

sporadic) request of owners. Most point sources are
shallow wells, which are prone to contamination from
different sources of pollution such as latrines, unsafe
septic tanks and rubbish dumps in the surrounding
area, and are also influenced by rainfall and melting
snow. Therefore, an expert estimate of 60% for
microbiological non-compliance for individual supplies
was used. In conclusion, the overall P was calculated
using the stated percentages of the rural population
connected to piped systems and individual supplies,
and estimates for microbiological non-compliance, as
follows:

P =(0.784 x 0.30) + (0.118 x 0.60) = 0.3

Finally, the study sample size (n) was calculated using
the following equation:

n = 4P x (1-P) x D/e?,

where the design effect (D) was set at 4 and the
acceptable precision (e) at 0.05. Accordingly, a total
sample size of 1344 was calculated, which was divided
according to the proportions of the population served
by the different supply types, resulting in sample
sizes of 1168 for piped systems and 176 for individual
supplies. During the fieldwork, six additional ad hoc
samples were taken from individual supplies.

In order to overcome potential bias resulting from
different sizes of water supply systems, large piped
systems were subdivided into zones. For this purpose,
a single supply zone for a piped system was defined
as one with up to 2500 consumers and the maximum
size of rural settlement was determined to be 10 000
consumers (i.e. resulting in a maximum of four supply
zones). More than one sample was therefore taken

for large piped systems (depending on the number of
supply zones), so a total 1168 samples were taken from
1136 piped water systems.

The specific piped systems included in the survey and
their distribution across districts were selected by
proportional weighting (12) based on inventories of
piped systems obtained from each IPH. The selection
process was different for individual supplies. Given

the lack of reliable inventories of individual supplies,
each IPH selected the most representative individual
supplies in the different settlements and municipalities
within their districts.
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DRINKING-WATER SAMPLING AND
ANALYSIS

A drinking-water quality sample from each SSWS
visited was analysed for one microbiological

indicator (i.e. Escherichia coli count per 100 ml water),
physicochemical parameters (i.e. ammonia [mg/L],
nitrate [mg/L], manganese [mg/L], arsenic [mg/L],
residual chlorine [mg/L] in chlorinated supplies only,
and pH) and organoleptic parameters (i.e. temperature
[°C], colour [platinum-cobalt scale], odour [descriptive],
turbidity [nephelometric turbidity units], and
conductivity [uS/cm]).

For piped systems comprising one supply zone only,
water samples were taken from the point of use;
however, for those serving more than 2500 consumers,
additional water samples were taken from the source
and/or from the distribution network or service
reservoir of each SSWS. For individual supplies, all
water samples were taken from the water source.

All sampling procedures, including precautions to
prevent contamination from the sample point, sample
preservation measures and sample transportation,
were performed in accordance with the Rulebook on
sampling methods and methods for drinking-water
laboratory analysis (16). Water quality analysis took
place at accredited laboratories of the 23 local IPHs
according to national standards issued by the Institute
for Standardization of Serbia and the International
Organization for Standardization standard 17025

(17). Only two parameters were measured on site:
temperature and residual chlorine content (if the water
was chlorinated). Results of the laboratory analyses
were compared with national standards (13).

SANITARY INSPECTION

Each SSWS visited was subject to sanitary inspection
to assess the prevailing sanitary risks. For this
purpose, field teams used standardized sanitary
inspection forms containing a checklist of questions
that are answered by visual observation and user
interviews. The sanitary inspection forms were based
on templates suggested by the RADWQ methodology
and specifically adjusted to reflect the Serbian
context (12).

Each form contained 10 questions for assessing the
contamination risk for each identified type of water
source (i.e. protected spring, borehole with hand or

electric pump, dug well with hand or electric pump,
open dug well, dug well with windlass and partial
cover, and surface water intake) and distribution
network. These questions were related to the presence
of fencing, the presence of different pollution sources
in the surrounding area, technical and construction
characteristics/failures, and chlorination practices.
Each question was phrased in such a way that a “Yes”
answer indicates a potential risk that could threaten
the quality of water and a “No” answer indicates that
there is either no risk or a negligible risk. The overall
sanitary inspection risk score (i.e. the number of “Yes”
answers) indicated the risk of microbial pollution for
each type of source and water supply.

Microbiological water quality data (E. coli count per
100 ml) were combined with sanitary risk scores

in a risk—priority matrix (12). E. coli counts were
categorized as <1, 1-10, 11-100 and >100 per 100 ml, and
sanitary inspection scores were categorized as 0-2,
3-5,6—8 and 9-10. The matrices indicate four levels of
water contamination risk (low, intermediate, high and
very high) for each water supply facility (12). These
matrices helped in assessing the action priority level
for each water supply technology to decrease the water
contamination risk.

STATISTICAL ANALYSIS

Continuous data are presented as the mean, minimum
and maximum, and categorical data as absolute and
relative numbers. Differences in water parameters
between piped and individual SSWS were analysed
using chi-square tests. All analyses were performed
using IBM SPSS Statistics software (version 15.0,
Chicago, IL, USA). Statistical significance was set at

a probability of 0.05.

RESULTS

General characteristics of the investigated piped and
individual SSWS facilities are presented in Table 1.
Piped systems in rural areas served 500 inhabitants

on average, while individual supplies served 14
inhabitants on average. The average age of SSWS of
both types was more than 35 years old. Only 12.4%

of inspected piped systems were managed by public
utilities, representing the only authorized legal entities
in Serbia (Table 1).

PUBLIC HEALTH PANORAMA

VOLUME 3 | ISSUE 2 | JUNE 2017 | 141-356



RAPID ASSESSMENT OF DRINKING-WATER QUALITY IN RURAL AREAS OF SERBIA: OVERCOMING THE KNOWLEDGE GAPS

179

AND IDENTIFYING THE PREVAILING CHALLENGES

TABLE 1. GENERAL CHARACTERISTIC OF THE SOURCES
OF PIPED SYSTEMS AND INDIVIDUAL SUPPLIES

Parameters Piped Individual supplies
systems

Investigated SSWS (n) 1136 182
Consumers

supplied (n)

Mean 500 14
Min - max 2-9500 1-500
Age of water

source/facility (years)

Mean 39,9 38.8
Min - max <1-144 <1-178
Owner of water supply

facility (n (%))

Public utility company 141 (12.4) 0 (0.0}
Local community 280 (24.6) 0(0.0)
Municipality 9(0.8) 0 (0.0}
Group of inhabitants 528 (46.5) 0 (0.0)
Private individual 71 (6.3) 182 (100.0)
Other 107 (9.4) 0(0.0)

Min: minimum; max: maximum.

Microbiological, physicochemical and the overall
compliance of drinking-water quality for piped

and individual supplies are shown in Table 2.
Microbiological and physicochemical compliance
figures are similar for both system types. About one
third of water samples from both system types did
not meet the national standards for E. coli. More than
90% of the examined water samples met the national
standards for all physical and chemical parameters,
except for conductivity and colour. Water samples from
individual supplies had significantly lower compliance
for turbidity, conductivity, and nitrate and manganese
content compared with water from piped systems.
Overall physicochemical compliance and overall
compliance were significantly lower for individual
supplies (28.6% and 16.5%, respectively) than for piped
systems (55.6% and 36.9%, respectively; Table 2).

TABLE 2. MICROBIOLOGICAL AND PHYSICOCHEMICAL
COMPLIANCE FOR WATER SAMPLES FROM PIPED
SYSTEMS AND INDIVIDUAL SUPPLIES

Parameters Piped Individual P value
systems?® supplies®

E.coli 781 (66.9) 124 (68.1) 0.799

(count/100 mL)

Residual 539 (99.4) 80 (100.0) 0.581

chlorine (mg/L}

Colour [Pt-Co 1043 (89.3) 155 (85.2) 0.101

scale)

Odour 1140 (97.6) 180 (98.9) 0.269

(descriptive)

Turbidity (NTU) 1104 (94.5) 164(90.1) 0.020

Conductivity 1043 (89.3] 137 (75.3) <0.001

(uS/cm)

pH 1110 (95.0) 172 (94.5) 0.762

Ammonia 1095 (93.8]  165(90.7) 0.120

(mg/L)

Arsenic (mg/L] 1081 (92.¢) 175 (96.2) 0.075

Manganese 1099 (94.1) 163 (89.4) 0.021

(mg/L)

Nitrate (mg/L] 1093 (93.6) 144.(79.1) <0.001

Overall 649 (55.6) 52 (28.6) <0.001

physico-

chemical

compliance®

Overall 431(36.9) 30 (16.5) <0.001

compliance®

Pt-Co: platinum-cobalt.
NTU: nephelometric turbidity unit.

@Data are n (%).

b Overall physicochemical compliance is defined as compliance for
all of the investigated physical and chemical parameters of water
(pH, ammonia, arsenic, nitrate, manganese and residual chlorine
levels, colour, odour, turbidity and conductivity].

€Overall compliance is defined as compliance of all investigated

hysical, chemical and microbiological parameters in water
Fre5|dualchlor|ne pH value, ammonia, nitrates, manganese
arsenic, colour, odour, turbidity, conductmty and E. coli). NTU:
nephelometric turbidity unit.

Sanitary inspection results for the most common
sources of piped systems and individual supplies and
distribution network are shown in Table 3. Similar
contamination risk factors were identified for both
piped systems and individual supplies, including
unfenced springs, access of animals within 10 m of the
source and unsatisfactory technical conditions.

MAHOPAMA OBLLECTBEHHOIO 3[JPABOOXPAHEHWA

TOM 3 | BbIMYCK 2 | UOHb 2017 r. | 141-356



180

AND IDENTIFYING THE PREVAILING CHALLENGES

RAPID ASSESSMENT OF DRINKING-WATER QUALITY IN RURAL AREAS OF SERBIA: OVERCOMING THE KNOWLEDGE GAPS

The predominant risk factors for boreholes with electrical
pumping that feed piped systems and individual supplies
were the presence of pollution sources near to the
borehole or pumping mechanism (e.g. latrines, sewers,
livestock, roads), access of animals to the borehole and
non-functional diversion ditches (Table 3). The most
frequently identified sanitary risk factors at distribution
networks (piped systems only) were lack of drinking-

water chlorination (72.8%), management by unqualified (P = 0.020).
personnel (66.1%) and households with a dual water

supply (i.e. connected to both a piped SSWS and an

individual supply; 57.9%; Table 3).

Comparative risk—priority matrices for piped systems
(sources and networks) and individual supplies are
shown in Tables 4-6. This analysis revealed that 29.6%
of sources for piped systems, 32.2% of distribution
networks and 40.6% of individual supplies required
high and urgent action for improvement. Differences
in the proportions of different risk categories between
piped systems and individual supplies were significant

TABLE 3. THE MOST PREVALENT IDENTIFIED SANITARY RISKS FOR PIPED SYSTEMS AND INDIVIDUAL SUPPLIES BY
TYPE OF SOURCE AND DISTRIBUTION NETWORK

Type of source Sanitary risk factor Piped systems? Individual supplies®

Protected spring

Borehole with

electrical pumping

Distribution network

NA: not applicable.

The area around the spring is unfenced

Animals have access to within 10 m of the spring
source

The diversion ditch above the spring is absent or
non-functional

There is a latrine or sewer within 100 m of the
pumping mechanism

There is another source of pollution within 50 m of
the borehole (e.g. livestock, cultivation, road,
industry)

The drainage channel is absent or cracked, broken or
in need of cleaning

Drinking-water is not chlorinated

Piped system is managed by unqualified persons
(i.e. with no formal education in water supply
management)

Households using a dual water supply (i.e. with
parallel connections to a piped SSWS and an
individual supply)

@ Data are n (%) of positive responses, i.e. “yes”.

571 (73.2)
483 (61.9)

491 (62.9)

135 (60.5)

142 (63.7)

121 (54.3)

827 (72.8)
751 (66.1)

658 (57.9)

23 (88.5)
17 (65.4)

18 (69.2)

35 (72.9)

28 (58.3]

31 (64.6)

na

na

na
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TABLE 4. COMPARATIVE RISK-PRIORITY MATRICES FOR SOURCES OF PIPED SYSTEMS?

E. coli count Sanitary inspection score Total
S N T TR T

<1 332 (28.4) 343 (29.4) 99 (8.5) 71(0.6) 781 (66.9)
1-10 60 (5.1 88 (7.5) 33 (2.8) 9(0.8) 190 (16.3)
11-100 44 (3.8) 62 (5.3) 33(2.8) 13 (1.1 152 (13.0)
>100 17 (1.5) 21(1.8) 6(0.5) 1(0.1) 45 (3.8)
Total 453(38.8) 514 (44.0) 171 (14.6) 30 (2.4) 1168 (100.0)
Risk level  Low: Intermediate: High: Very high:

no action required

low action priority

high action priority

urgent action priority

Total 332 (28.4) 491 (42.0) 271(23.2) 74 (6.4)
@Data are n (%).

TABLE 5. COMPARATIVE RISK-PRIORITY MATRICES FOR NETWORKS OF PIPED SYSTEMS®
E. coli count Sanitary inspection score Total
S L T R XU
<1 258 (22.1) 407 (34.8) 98 (8.4) 18 (1.5) 781 (66.9)
1-10 19 (1.6) 108 (9.2) 49 (4.2) 14(1.2) 190 (16.3)
11-100 25 (2.1) 70 (6.0) 47 (4.0) 10 (0.9) 152 (13.0)
>100 7(0.6) 27(2.3) 9(0.8) 2(0.2) 45 (3.8)
Total 309 (26.4) 612 (52.4) 203 (17.4) 44, (3.8) 1168 (100.0)
Risk level  Low: Intermediate: High: Very high:

no action required low action priority high action priority urgent action priority

Total 258 (22.1) 534 (45.7) 289 (24.7) 87 (7.5)

@Data are n (%).
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TABLE 6. COMPARATIVE RISK-PRIORITY MATRICES FOR SOURCES OF INDIVIDUAL SUPPLIES®

Total

E. coli count Sanitary inspection score
(CFU/100 mU)

<1 42 (23.7) 52 (28.6)
1-10 6(3.3) 8 (4.4)
11-100 8 (4.4) 10 (5.5)
>100 2011 6 (3.3)
Total 58 (31.9) 76 (41.7)
Risk level  Low: Intermediate:

no action required

42 (23.1)

low action priority
Total 66(36.3)

aData are n (%).

EE R R I S TR

29 (15.9) 1(0.5) 124 (68.1)
91(4.9) 01(0.0) 23 (12.6)
5(2.7) 1(0.5) 24(13.2)
3(1.6) 0(0.0) 11 (6.1)
46(25.3) 201 182 (100.0)
High: Very high:

high action priority
61 (33.5)

urgent action priority

13(7.1)

DISCUSSION

For the first time, a systematic evaluation of the
situation of SSWS was undertaken in Serbia, using
the WHO RADWQ methodology. According to census
data, 40.1% of the total population of Serbia lives in
rural areas (14). The investigated SSWS supplied more
than 439 000 citizens at the time of the survey (data
not shown), covering at total of about 15% of the rural
population in Serbia.

This study reveals similarities and differences between
piped systems and individual supplies. First, both
technologies had similar sanitary characteristics and
similar contamination risks for drinking-water. The
predominant problems for the most common sources
of both piped systems and individual supplies were
nearby pollution sources and unsatisfactory technical
conditions. In addition, the piped system networks
were in a poor state of repair and had poor disinfection
practices and inadequate management. These results
suggest that, in the future, different technical
measures and levels of financial investment might be
needed for repairing or maintaining piped systems and
individual supplies (1).

Second, piped systems and individual supplies had
similar microbiological quality. The faecal indictor, E.
coli, was detected in 33.1% of water samples from piped

systems and 31.9% from individual supplies, indicating
contamination with human or animal faeces and thus
the possible presence of pathogens in drinking-water
(18). Nevertheless, there were significant differences

in chemical quality between piped systems and
individual supplies: physicochemical and overall
compliance with national standards were significantly
lower for individual supplies than for piped systems.

This brings us to the most important problem

for SSWS in Serbia: maintenance and ownership.

As reported in the survey, only 12.4% of the piped
systems are managed by public utilities, whereas 87.6%
are managed by non-authorized rural suppliers, which
are not legal entities (19). Activities such as establishing
regular drinking-water quality monitoring and
sanitary surveillance, implementing national
legislation for drinking-water quality, providing
sustainable financing, and investing in improvements
are only possible when SSWS are managed by legal
entities, i.e. public utilities. Additional analysis
supports this assumption; for example, water

samples from piped systems owned by public utilities
comprised only 3.1% of all samples that did not meet
national standards for E. coli (data not shown).

The novelty of the applied methodology was the use
of risk—priority matrices to indicate the level of action
priority needed for a given SSWS to decrease water
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contamination and health risk (12). More than 60%

of water supplies had a low-to-intermediate water
contamination risk. However, 29.6% of the investigated
piped systems and 40.6% of individual supplies
required high or urgent action for improvement.
Ranking the water facilities in rural areas according

to the level of urgency enables local authorities to
draw up a list of priorities for improving water quality,
assessing investment requirements and providing
intervention measures for resolving the problem.

Another study using the RADWQ approach was
conducted in rural areas of two districts in Georgia
(20). The main water quality and sanitary inspection
results were similar to those of the present study:
lack of disinfection and sanitary protection zones.
Comparative risk—priority matrices for the two
Georgian districts showed that 24-40% of water
supply facilities were in the high or very high risk
category (20).

However, the results of the present study cannot be
easily compared with previous official reports on water
quality in SSWS systems in rural areas. Monitoring
drinking-water quality in rural areas is an integral
part of the national programme of health protection
from infectious diseases (21), which is conducted by
IPHs and by sanitary inspection under the supervision
of the Ministry of Health (22). The present study
showed that microbiological non-compliance for tested
drinking-water samples was approximately 10% higher
compared with the regular monitoring programme in
Serbia (11). This discrepancy might be explained by the
use of different methodologies. In the present survey,
random selection meant that many rural SSWS were
inspected for the first time (12), whereas coverage by
the national programme is limited to SSWS that sign

a contract with the local IPH, thus possibly excluding
smaller or more remote facilities (11).

CHALLENGES IDENTIFIED DURING
FIELDWORK

The field teams conducting the survey faced several
challenges from the very start, in particular, lack of
information on the number of piped systems and
individual supplies, as well as their precise locations. In
most cases, the teams could not rely on data reported
to the local IPH, but instead obtained information
from local authorities and communities. Furthermore,
during the course of the survey, the teams realized

that some SSWS had been devastated by the floods
or consequent landslides of 2014. Unfortunately, the
teams sometimes had poor cooperation from the
representatives of local communities, possibly caused
by fear of sanctions if water non-compliance were
proven.

STRENGTHS OF THE SURVEY

To our knowledge, this is the first systematic
investigation of individual SSWS covering all rural
districts of Serbia. For the first time, the rural
population could learn about the quality of drinking-
water in their homes, which could contribute to future
education programmes in hygiene and sanitation.
Users of piped SSWS were informed about their

rights to petition local communities to take over the
management of these supplies, according to national
regulations (19). Finally, the presence of a strong

[PH network in Serbia was essential for performing
research into water provision by SSWS at the national
level. Likewise, the survey helped IPHs to establish
systematic baseline information on SSWS in their area
of responsibility, elevate attention to the challenges
related to SSWS and leverage local action towards
their improvement.

CONCLUSION

The results of this survey provide a strong rationale
for improving the situation of rural SSWS; it
identified challenges to be addressed by intervention
programmes and for further developing national
water and health policies and regulations. The

main problems identified in this study related to
poor operation and maintenance of SSWS, a lack of
qualified personnel to ensure their safe management
and a lack of water disinfection — all in all, resulting
in poor drinking-water quality (in particular, due to
microbiological contamination) and presenting public
health risks to the rural population.

A key intervention towards improving the situation
of SSWS is the adoption of water safety plans (WSPs)
(23), which have been proven to support safe system
management and thus to protect public health.
Therefore, important next steps are to create a legal
framework for WSP implementation, along with
practice-oriented piloting exercises, WSP capacity-
building for local operators and IPH staff, and the
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development of a national roadmap stipulating
measures to support the short- and long-term uptake
of WSPs.

It is also critical to develop national and local action
plans for improving SSWS serving rural populations,
including provisions for protecting water sources,
technical improvements, water disinfection, regular
drinking-water quality monitoring and sanitary
inspection by mandated health authorities, and
increased awareness-raising among local population
and relevant authorities. Establishment of a national
inventory of SSWS would provide a systematic
overview of the supply situation in rural areas and
effectively support implementation of interventions
measures.
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AHHOTAL WA

BBepeHue: [locTyn Kk BogocHabxeHwuto Haa-
fexallero kayecTsa ABAAETCA OAHUM U3
dyHAaMeHTanbHbIX Npas Yenoseka. OgHako
CylWecTByeT MHOXeCTBO Npobnem, CBA3aHHbIX
c obecneyeHneM BOAON NOCPEACTBOM MasblX
cucTeM Bo0CHabXeHNA B CeNbCKMX paioHax
NnaHbLEeBPONEWNCKOro pernoHa, B TOM Ynucne

B Cepbun. B 2013 r. Cepbus patuduumnposana
[poTokon no npobnemam BoAbl 1 340P0BbA,
pa3paboTaHHbIn EBponeckon skoHOMM-
yeckon komunccuen OOH n EBponenckum
pervoHanbHbiM biopo BO3, 1 BeinonHuNa ero

OCHOBHOE MOJI0XEHMNE, CCIJOpMyJ'IVIpOBaB Hauwn-

MeTtopbi: B 2016 1. 8 Cepbuu b6bino opraHu-
30BaHO HauMoHanbHoe nccnegosaHne MCB,
B TOM YucCie B OTHOLIEHUN KayecTBa NUTbe-
BOV BOAbI 1 Npeobnafatollero caHMTapHoro
COCTOSHUS CUCTEM, KOTOPOE NPOBOANIOCH MO
MeTO0/[0/10M MM 3KCNpecc-oL.eHky, pa3paboTaH-
Ho BceMupHon opranusaluven 3gpaBooxpa-
HeHwuA. Lenblo nccneposaHua bbino yctpa-
HeHve Npobenos B 3HAHMAX U onpeaenexHne
LOMUHVPYOLWUX NpobnemM, CBA3AHHbIX C CeNb-
ckuM BofocHabxeHvem B Cepbuu. Beero
6b110 n3yyeHo 1318 Manbix cnuctem BofocHab-

xeHus 1 83saTo 1350 npob NnuTbEBOM BOAbI.

4TO COOTHOCKAOCH C BbISBNEHHBIMU CaHUTap-
HbIMW prcKkaMu. 13 Bcex M3yYeHHbIX CUCTEM
BojocHabxeHus 29,6% NCTOYHMKOB BOLOMPO-
BOAHbIX cucteM v 40,6% MHANBUAYANbHBIX
cuctem TpeboBanu Mep pearupoBaHus Ha

ypoBHE OT BbICOKOIO 40 O4YeHb BbICOKOTO.

BobiBoabl: B naHHOM nccnenoBaHnmn nokasbi-
BaeTcs HeobXxoAMMOCTb yCOBepLEeHCTBOBa-
Hnsa MCB B cenbckux paiioHax 1 ocBellatoTcs
0CHOBHble Npobnembl, TpebyioLine pearnpo-
BaHWA NOCPEACTBOM YNyYLEeHNa Nporpamm

BO3,ELelZCTBVIH n ,D,aJ'IbHeI;ILLIeI'O pa3BnuTnAa no-

OHaNbHbIe LieseBble MokasaTenn n Cpokn nx

peannsaunun.

ANTUKK NO npoGneMaM BOAbl N 3A0POBbA.

Pe3ynbraThl: TpeTb BCcex B3sTbIX Npob BoAbI

nMmena MMKpOBMOJ’IOI’I/ILIECKI/Ie 3arpA3HeHn4d,

Knioyessle cnosa: KAYECTBO MMTHEBOW BOAbI, MPOTOKO MO MPOBIEMAM BOJbl M 310P0OBbA, SKCAPECC-0OLIEHKA,

CAHNTAPHBIE PUCKW, MAJIBIE CUCTEMbI BOLOCHABXEHWA

BBEAEHWME

Cy1iecTByeT MHOXECTBO MIpobJieM, CBA3aHHBIX C 0be-
Clie4eHMeM BOJIOM TOCPenCTBOM MajlblX CUCTEM BO-
nocHabxenus (MCB) B cenbCKMX palioHax MaHbeB-
pornerickoro peruoHa (1). CenbCkye paioHBbl B 11eJIOM

obecneunBalOTCA NUTHEBON BOOM C ToMoliibio MBC,
BKJIIOUAIOIINMX KaK LIeHTpaanu30BaHHbIe (BOLOIPOBO-
IIHbIE) CUCTEMBI, TaK U MUHAUBUAYaJIbHbIE CUCTEMBI
nofauy BoAk (2). JoCcTyn K BOOOCHabXeHMI0 Haljlexa-
I11ero KauecTBa ABNAETCSA OOHUM U3 QyHIaMeHTallb-
HBIX [TPaB YeJIoBeKa (3), YTO KOCBEHHO [IPU3HAeTCHA
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B SHAHWVAX M ONPEAENEHNE JOMUHWUPYIOLLMX MPOBNEM

B Cratbe 74 KoHcTuTtyuum Pecniybnuky Cepbus (4),
rapaHTUPYIOLel TpaBo Ha 671aroNpUATHY0 OKPYXa-
IOLIYIO Cpefly M IIPaBo Ha I0JyYeHMe CBOeBpeMeHHOM
I TIOJTHOY MHGOPMAaLUY O COCTOSIHUM OKPY)KAIoIIen
CpeJblL.

B 2013 1. Cepbus patuduumpoBana 3aKOH 00 YTBEPX-
neHuu [IpoTokosa 1o npobjeMaM BOAbI U 340POBbA

B paMKax KoHBeHIIMM 1992 T. 10 OXPaHe U UCIOJb30-
BaHMIO TPAHCTPAHMYHBIX BOJOTOKOB U MEXIYHAPOZX-
HBIX 03ep (nanee — [IpoTOKOT) (5) U BBITIOJIHUIIA €TI0
OCHOBHOE MOJIOXeHMe, CPOpMYyPOBaB HallMOHAIbHEIE
LieJIeBbIe MTOKA3aTeNN M CPOKM UX peanu3aluiy, coria-
cymwimecs c [ToBecTKoM AHA B 0671aCTV YCTOMYMBOTO
pas3BUTHKSA Ha NTepUOJ A0 2030 I. B YaCTHOCTH, LieJib 3
(«ObecneyeHne 3J0POBOTO 0OPa3a XM3HU U CONENCTBUE
671arornonyunio i BCex B IIOOOM BO3pacTe») U 1eib 6
(«ObecreueHye HANUYMA U PALlMOHABHOTO UCIIONIb30-
BaHMA BOJHBIX PeCYPCOB U CAHUTAPUM IJ1d BCeX») (6).

Yyactue Cepbun B [1o6anbHOM aHaJlM3e U Ol[eHKe
COCTOSIHMSI CAHUTAPUU U IUTEBOTO BOJIOCHAOXEH A
(CJTAAC) B paMkax MexaHu3sMa «OOH — BonHble pecyp-
ChbI» ¥ MepBHI 10 UCTIONHeHMI0 [IpoTOKOIa TO3BONNUIN
VHULUMPOBATH TECHOE COTPYAHUYECTBO BCEX 3aUH-
TepecoOBaHHBIX CEKTOPOB [JIs OLIEHKY U OTlpeesieHn s
Nnpo6esioB B 3HAHUAX U TP06/1eM, CBSA3aHHBIX C BOJO-
cHabxeHueM, cauuTapuen u rurneron. Joxknang [JTAAC
TOTOBUTCS U BBIITYCKaeTCs BceMMpHO opraHu3anmne
3npaBooxpaHeHus (BO3) c 11e/ibio IpeoCTaBlIeHN A
nuiaM, MpMHMMAIOIIMM pellleHN s Ha BCeX YPOBHAX,
KOMITJIEKCHOT'O ¥ BCEOOBEMITIONIErO aHaMM3a MOMUTNYe-
CKMX PaMOK, MHCTUTYLMOHAbHBIX IIOJIOXEeHU, 623kl
JIONCKUX PECYPCOB 1 GMHAHCOBBIX IOTOKOB B chepe
obecrieueHU s IUTHEBON BOJION, CAHUTAPUM U TUT UEHBI.
IlaHHbBIe, IOy YeHHBIe B 2013 I. B XOJie TOATOTOBKY J0-
knana [JTAAC no Cepbuu, yka3selBaay Ha 3HAUNTEIb-
HBIe pa3NnyMsa B yCJIyrax BOJOCHaOXeHY s, CAHUTapUA
VI TUTMEHBI 07151 TOPOACKUX U CeNbCKUX PallOHOB B CBA-
311 OTCYTCTBMEM YETKUX IJIAHOB AJIS TIOAAePXXaHU S
CUCTEM CeJIbCKOTO BOOOCHABXEeHU s, OCYIIeCTBIEHUS
perynspHOro HaA30pa, BHepeHsA CTpaTeruit noai-
TOTOBKM KaJIpOB 1 obecreueHy s GHAHCUPOBAHUSL.

B Cepbun 3admKCUpOBaHEI CIIEYIOIE OCHOBHEIE
npo6eMsl obecredeHns CebCKMX PalOHOB MUTHEBOM
BOJIOI: (1) HEYIOBNIETBOPUTEIbHAS peann3alnsa Halu-
OHAJIPHOT'O 3aKOHOIaTeIbCTBA B chepe BOJHBIX pecyp-
COB, BKJII0Ya s MEPOIPUATHSA [0 YCOBEPIIEHCTBOBAHUIO
1 0becreyeHUI0 YCTOMYMBOCTY; (ii) HeHaaexalee
BBITIOJIHEHME MEP KOHTPOJIS KayeCTBa MUTHEBO BOMEI,

BKJIIOUAf KOHTPOJIb CAHUTAPHOI'O COCTOAHMSA CUCTEM;
(iil) HepeleHHBIe MPO6HIEMEI TPAaB COOCTBEHHOCTM Ha
MCB, npuBogsime Kk c60sIM B SKCIIIyaTaliUy I TEXHU-
YeCKOM OOCITY)XXMBAHUM CYIEeCTBYOIMNX CUCTEM; U (1V)
HeaZlekBaTHOe QMHaHCKMpoBaHuKe (7). [lo pe3ynbpraTamM
VICXOOHOTO aHalM3a 1 HallMOHaIbHOM KOHCYIbTalluK
ro npo6nemMam MCB B paMkax [TpoTokona (mpu nog-
IepXke EBpomnerickoit skoHOMMUYeckon komuccuu OOH
1 EBpomneickoro peruoHanbHoro 6wopo BO3) 611
BBIAABJIEHBI [JONIOJIHMTEJIbHBIE TPO6EJIBl B SHAHUAX U 06-
nacTy, Tpebymouye yaydlleHNs, a MUMeHHO: OTCYyTCTBUE
MHOPMalM O TOYHOM KONMMUYeCTBe U NOKpeITuY MCB
Ha HallMIOHAJIbHOM yDOBHE; HeaZleKBaTHEBIN 0XBAT pery-
JIAPHBIMY MEPONPUATUAMY [10 MOHUTOPUHIY KayeCTBa
NUTHEBOV BOABL; HeaZleKBATHBI 0XBAT MepPONPUATUSA-
MU IO Ie3HEeKL UM BObl; OTCY TCTBME JAHHBIX O IIpe-
obnapameM caHuTapHoM coctossHum MCB u HefocTa-
TOK KaueCTBEHHBIX AaHHBIX O 6€30M1aCHOCTY MUTHEBOM
BOJIBI (8-10).

Bce a3ty npo6eMbl KpariHe HETaTUBHO OTPAXaI0TCA
Ha 3JJ0POBbe CebCKOTO HaceneHUs: 3a 10-IeTHU Te-
puon 651510 3adMKCUMPOBAHO 30 BCIIbIIIEK 3a60/1eBaHUA,
repenaniuxcs yepe3 BOAY, TPeNMYIIeCTBEHHO 06y-
CJIOBJIEHHEBIX KadecTBoM MCB (11). [ToMUMO 3TOro oHU
OTPMULIATENBHO BIUSAIOT Ha COLIMAJIbHOE 6J1aTromnonydne,
KauecTBO 06pa30oBaHMs, TPOM3BOACTBO U He3omac-
HOCTb MUIIEBHIX TPOAYKTOB, TPe A PUHUMATEbCKY IO
IesTeNIbHOCTD U Ha BCE BUJBI MHBECTUILIUN B CEJIBCKUE
PalOHEL.

B Cepb6un He cyuiecTByeT 0bUIIMaIbHOIO OpeneieHns
MCB; BMecTO 3TOT0 UCTIONb3yeTCA KiacCcuukalus

10 TUIIaM [OCeIeHUM (T.e. TOPOLCKMe u npyrue). Tpe-
6oBaHMe 06 OTUETHOCTY IO KaYeCTBY MMUTbEBON BOJIBI
IeJICTBYeT OJifl BCeX CUCTeM BOJIOCHabXeHu, obecIie-
YMBAIOMIMX BOLOM 6osee mATU xunuiy (11). [Tpu aTom
6BITOBBIE VI MHAMBUIYaIbHbIE CUCTEMBI TTO a4V BOJIBI

B Cepb6uu B HacTosllee BpeMa 0QULIMATIBHOMY YUETYy
He TOoJI/IeXXar.

B 11ensix ycTpaHeHUs BhISABJIEHHBIX ITPO6EJIOB B 3HA-
HUMSX Y KOHCONIMIVMPOBAHHBIX IaHHKEIX B chepe cenb-
CKOTO BOJIOCHAGXXeHM Hal[MOHa NbHasa paboyas
rpyIina no peanmnsainuyu [IpoToKosna rnoctaBumia eib
OpPraHM30BaTh ¥ MPOBECTY CUTYALIMOHHBI aHAIN3
(nccnemoBaHMe) KayecTBa MMTbEBOW BOJBI U ITpeobiia-
JlaoIero CAaHMTAPHOTO COCTOSAHMSA CUCTEM CEIbCKOTO
BOJIOCHAOXXeHUS.
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AHanus npoBongMiCA B paMax NpoeKTa «JKcIpecc-
OlleHKa KauecTBa NuTheBoy Boabl (RADWQ) B cenbCckux
paiioHax Cepbun» Ipu TeXHMNUYECKOI ofgiepXxke EBpo-
nerickoro eHTpa BO3 no okpyxarliei cpefie M OXpaHe
3JI0POBbA U CeTU VIHCTUTYTOB 0O1IeCTBEHHOIO 3[paBO-
oxpaHeHus (M103) Cepbun. Onpoc NpoBOAUJICA C LIeJIbI0
COLeVICTBMSA peanyus3alyy HalMOHAIbHBIX LeJIeBBIX I10-
Ka3saTeseil B paMkax [IpoTokona, mpeaycMaTprBamInx
MIPUOPUTETHOCTD Mep IO yCOBeplleHCTBOBaHMI0 MCB.

Takxxe LIeIbI0 MCCIeIOBaHM S H6BIJIO YCTPaHEeHME TPOo-
6eJI0B B 3HAHMAX U BBIIBJIEHE HOBBIX TTPOOJIEM, CBS-
3aHHBIX C CEeJIbCKUM BofoCHabxeHueM B Cepbun, 1o-
Cpe[CTBOM OLIEHKM COCTOAHUSA U GYHKIMOHNPOBAHUSA
HallMOHAaJIbHO perpe3eHTaTMBHOM Beibopku MCB, B ToM
YyICJie KauecTBa MMUThEeBOV BOMILI U ITpeobiagaonnx
CaHUTAPHBIX YCIIOBUIA.

METObI
PACYET PA3MEPA BblEOPKMU

B 2016 T. B cenbckux paoHax Cepbum 6b1/1 IpOBeIeH
HalMOHAJBbHBINM OMPOC, OCHOBAHHBIV Ha METOJIOJIOTUM
BO3 o sxcmnpecc-oleHkKe (12).

VccnenoBanuch [Ba BUOA TeXHOIOT U BOGOCHA6-
XXeHUS: (1) BOOOMIPOBOAHBIE CUCTEMBI, COCTOSILIVE U3
VMCTOYHMKA U CETY MOAauy BOJBI U 0OCTyXMBAIOII /e
6oJiee 20 UeIOBeK (B COOTBETCTBUM C VIHCTpYKLMeEN 110
TUTMEHNYEeCKOMY COOTBETCTBIUIO KaueCTBa MUTHEBOM
BOJABI) (13); U (ii) MHAMBKUAYAJIbHbIE CUCTEMBI [10/1a4l
BOJIbI, BKJIIOUAIOII /e HerTyb60oKMe KOIOALbl, 00yCTPOeH-
HBle POIHUKY, TPy6UaThIe KOJIOALBI MJIV CKBAXXMHBI (C
obcapHoM Tpy6o 1 6€3), 0becrneunBale MTUTEEBON
BOJIOV MeHee MATU JOMOXO3AMCTB.

KonuuecTBO BOIONPOBOAHBIX U MHAVBUIYATbHBIX
CUCTEeM ToJlauy BOJIBI, BKJIIOUAaEMBIX B UCCIIEIOBAHME

B Ka)xioM paroHe Cepbun, pacCuMTEIBATIOCH 10 METOLY
TePBUYHON ¥ BTOPUUHOM CTpaTudMUKalMM Ha OCHOBE
CIIeIyIONIMX JaHHBIX: YMCJIO JOMOXO03SMCTB B CENTbCKUX
palioHax (JaHHBIe TIePenCcy HaceneHus) (14); nons
CenbCKOTO HaceeHUs, 00CIyXXMBAaeMOTr0 BeIOpaHHBIMU
TEXHOJIOTUSIMU BOJIOCHA6XeH s (15); TOJIOBOM OTUET 3a
2014 T. 0 HecooTBeTCcTBUYU MCB MUKPOOMOTOTMYECKUM
HopMaM (11); u peecTpoBoe KonndecTBo MCB B Ka)xioM
paiioHe (DaHHBIe MecTHBIX VIO3). HecMoTps Ha OoTCyT-
cTBMe MHGOpPMaIMK O TOUHOM KonudecTBe MCB Ha Ha-
LIMOHAJIbHOM YPOBHe, KaXkIbilt IO3 cMoT MpeAoCTaBUTh

peecTpoBy0 MHGOPMALKIO, TONYUEHHYIO ¥ MECTHOM
aIMVUHUCTPALUU U BOEHHOTO PYKOBOZCTBA.

IlaHHEBIE O MPOLIEHTEe CeIbCKOTO HaceJleH A, 0OCTYXU-
BaeMOTO BbIOPaHHBIMU TEXHOJIOTUAMU BOAOCHAOXe-
HU A, 6BIIY TOUePIIHY TH U3 MHOTOMHAMKATOPHOTO KJila-
CTepHOro o6ciejoBaHMA (15), IPOBELEHHOIO B 2014 I.:
78,4% OBINIY IO KJII0UEHBI K BOJIOTIPOBOAHBIM CUCTEMAM,
MOABOAALIMM BOAY K XMUJNILAM, IBOPAM MM y4aCT-
KaM, TOrla Kak 11,8% MoJy4yany NUThEeBYI0 BOAY U3
VHAVMBUIYaNbHBIX UICTOUHMKOB (Tpy6HUaThle KOJIOALbI
[V CKBAXXMHBI], KOJIOALBI UJIV POOHUKM). YUUTEIBAA,
4YTO NIMLIB HEOOJBIION MPOLIEHT CeIbCKOTO HAaCeJIeHA
Cepbuu 14 nony4eHus NUTHEBOY BOABI [10JIb30BAJICS
00I1IeCTBEHHBIMI BOZIOPa3b60pHBIMY KOJIOHKAMM (1,1%),
6y TMNIMPOBaHHOM BOLoM (0,8%), pa3HBIMY BUIAMU IIPO-
TOYHO BOJIBI (0,4%) U IPYTUMU HeCcepTUOULUPOBAH-
HBIMU MCTOUYHUKAMMI (0,3%), 3TV BUbI BOJOCHAOXEHNS
B IaHHOM JCCJIe[JOBaHMM He pacCMaTpPUBAaJNCh.

C nenbio onpeneneHns pasMepa BeIOOPKY IS UCClie-
IOBaHMA HEOOXOAMMO OBIJIO ONY4YUTh Nponopunio (P)
MCB, mocTaBnAwUINX BOAY, C MUKPOOMOIOT MUeCKUMU
MOKa3aTensiMU BhIIe HAllMOHATbHBIX HOPMAaTMBOB.
[TpoueHT TPyOONIPOBOAHEIX U MHAMBUAYaIbHEIX MCB

C KQYeCTBOM BOJIBI, TTPEBBIIIAIONINM Hal[MIOHAbHBIE HOP-
MaTUBBHI, ONIPe/iesisifiCs Ha OCHOBE OTYETa 3a 2014 I. O He-
cooTtBeTCcTBMY MCB MUKpoOMOIOrnyeckuM HopMaM (11).
YpoBeHb HECOOTBETCTBUS MUKPOOUOTOTUYECKMM HOP-
MaM BapbMpoBascsa oT 1,8% [0 84,6% B 3aBUCUMOCTN OT
partoHa, c MeJaHO MopsAAKa 21%. YUUTEIBAsA TOT GaKT,
YTO MHOXECTBO He MMeIOUINX IULEH3UM BOIOTIPOBOIHBIX
CUCTEM He TO/IBepraloTcs peryispHOii MPOBepKe, MoKa-
3aTejlb HECOOTBETCTBUSA TOM BOABl MUKPOOMOIOTMYe-
CKMM HOpMaM MOXeT OBITh OlIeHEeH Ha YPOBHE 30%. A 1o-
CKOJIBKY MHIMBUJyaNIbHbIE CUCTEMBI TO/Ia4l BOJIBI HE
MOZIJIeXXAT PEryIMpPOBaHII0, KAUeCTBO MUTbEBOI BOJBI 13
STUX UCTOYHMKOB HE KOHTPOJIUPYETCS Ha PETyIAPHON
ocHoBe. [IpoBepKM MPOBOMIATCS JIMIIE 1O MPOChbe Bia-
IenblieB (YTO CIy4aeTCs penKo). BONbIIMHCTBO TOYEYHBIX
VMCTOYHMKOB MPeACTaBIAIT COH60 HETTyOOKMe KOOI,
KyZ[a MOTYT IoMnajiaTh pa3fuyHble 3arpsA3HeHM s, TaK KakK
B HEIIOCPeJCTBEHHOM 6M30CTY OT HUX MOTYT HaXOIUThb-
Cs1 OTXOXK1Me MeCTa, Hebe30ImacHbIe CEeNTUYeCKe KOHTeN-
HepHl M MyCOpPHBIe CBaJIKY, TaKMe UCTOUHMKY TOIBepra-
I0TCS1 BO3IEMCTBUIO JOXAel U Tatomiero cHera. C yueToM
STOTO [JIS1 UHAUBUIYaIbHBIX MCTOUHMKOB BOJIBI MCIIOJIb-
30BaJics OI]EHOUHBIN TTOKa3aTelb MMKPOOMOIOrMUYeCcKoro
HECOOTBETCTBMSA B 60%. B nTore obmuin P pacCunThI-
BaJICS HA OCHOBE YKa3aHHBIX NaHHBIX 10 CEJIbCKOMY
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HacCeJIeHMIO, ITI0JIy4aineMy BOAYy 13 BOAOIIPOBOAHBIX
N VMHONBUAOYAJIBHBIX CUCTEM, M OLUEHOYHBIX rokKasarTesien
MI/IKpO6I/[OJ'IO[‘I/IquKOI‘O HeCOOTBEeTCTBUA:

P = (0,784 x 0,30) + (0,118 x 0,60) = 0,3

/I HakOHelL, pasMep UCCIeyeMOo BEIOOPKU (n) 6B pac-
CUMTaH Ha OCHOBE CJI[IYIOIIEero ypaBHEHN:

n = 4P x (1-P) x D/e?,

riae nusanH-3ddexT (D) yCTaHOBJIEH Ha YPOBHE 4, a IOMNY-
CTUMBIN YPOBEHb TOYHOCTU (e) — Ha YPOBHe 0,05. TakuM
06pa3oM 6B TONTyUeH pa3Mep BEIOOPKM — 1344, KOTOPa,
B CBOIO OUepeib, 6biia pa3jiefieHa Ha JIBe BEIOOPKU B 3a-
BUCVMOCTHU OT MIPOLIEHTA HaceleHd, 06CyX/IBaeMOro
pa3IMYHBIMY CUCTEMaMU BOAOCHaOXeHMA: 1168 711 BOJO-
MIPOBOJHBIX CUCTEM U 176 OIS UHAVBUYabHBIX CUCTEM.
B xope noneBoy paboTHI Ob1JI0 B3ATO MIECTh He3aIlJIaHU-
POBAHHBIX P06 BOABI M3 UHAUBUYANIbHBIX UCTOUHMKOB.

UTo68! N36eXaTh MOTEHIMAJIBHOM CUCTEMATUYECKON
OMMOKY, 06YCTIOBIEHHOM pa3HuIlel B pa3aMepax CUCTEM
BOJOCHABXEHUS, KPYITHbIE BOJOMTPOBOAHbBIE CYCTEMEI
6BV TTOAPa3ie/ieHbl HA HECKOJIBKO 30H. 17151 3TOM Lienu
OIlHa 30HAa BOJOMTPOBOIHOIO CHAGXEHM S OTIpeiensnach
Kak cucTeMa, 00CyX1Balolias He 60see 2500 TOTpe-
6uTeNel Npyu MakCMMaabHOM pa3Mepe CelbCKOTo Moce-
JIeHU B 10 000 MOTpebuTesnen (T.e. MAaKCUMYM YeThIpe
30HBI BOJIOCHabXeHM). [Io3TOMYy aHanmM3 KPyMnHBIX BO-
IIOMTPOBOAHBIX CUCTEM IOAPa3yMeBas u3yueHue 6onee
OIHO BEIOOPKM (B 3aBUCUMOCTY OT KOJIMYECTBA 30H
BOIOCHabXeHM); TaKMM 06pa30M, BCErO HBIJIO B3ATO
1168 11po6 13 1136 BOOOIIPOBOIHBIX CHUCTEM.

Br160p KOHKPETHBIX BOJOMPOBOJHBIX CCTEM, BKJIIOUEH-
HBle B ICCTIeIOBAHMe, M X paclipefiefieHNe 110 paioHaM
OCYIIeCTBNANUCE MPOMOPLMOHAIbHBIM B3BeLIBAHEM
(12) Ha OCHOBE PEeCTPOBLIX [IePeYHeN BOLOIIPOBOAHBIX
CUCTEeM, NTONTy4YeHHBIX B KaxxgoM VO3, Otbop MHAMBULY-
aNbHBIX CUCTEM IOLA4Y BOABI TPOXOANI NHAYe. B oTCyT-
CTBME IOCTOBEPHLIX PEECTPOB CUCTEM MHAMBUYaIbHOTO
BofoCcHabeHMs Kax bl MIO3 Beibpan Hamboee pemnpe-
3eHTaTUBHbIE MHIVBUYaNIbHbIE CUCTEMBI B PA3IMUHBIX
MoCeJIeHUAX Y MyHULIMIIANIUTeTax CBOero paoHa.

NPOBbI U AHANTN3 NUTLEBOW BOAbl

[Tpo6el NUTHEBOV BOAB! 13 Kaxknot MCB 6v11u mpoaHa-
M3/ POBAHBl Ha OCHOBE OJJHOTO MUKPOOUOIOrMYeCKo-
ro MoKasarTens (T.e. CooepXXaHue KMNILIIeYHO MalouKi

Escherichia coli B 100 MJ1 BOZbI), GU3MKO-XUMMNUECKUX
rnapaMeTpoB (T.e. cofepXaHne aMMuaka [Mr/i], HuUTpa-
TOB [MI/n], MapraHiia [Mr/mn], Melllibsika [MT//], OCTaTOu-
HOT'0 XJiopa [MI//] — TOJNIBKO IJis1 XJIOPUPYeMOro BOZO-
CHabXeHMs, a Takxe pH BOIbI) M OpraHoONIeNTUYECKUX
napaMeTpoB (T.e. Temriepatypa ['C], 1BeT [1aTuHO-KO-
6anbToBas LIKasal, 3amax [onucaTenbHO], MYTHOCTD
[HedbenoMeTprUecKe eAMHULBI My THOCTU] M TTIPOBOIU-
MocTh [MKCM/cM)).

Il BONOIIPOBOAHBIX CUCTEM, BKJIIOUABUINX JIILIb

OIHY 30HY CHabxeHMs, 3a60p Mpo6 BOMIBI TPOBOMUIICS
B MeCTe JCII0JIb30BaHMA BOLBL, OLHAKO IJIf CUCTEM,
o6cnyXXMBaBIIMX 601ee 2500 [10J1b30BaTEJIEN, OCYLeCT-
BJISIJICS AOTIOJIHUTENbHEIN 3260p MPO6 U3 UCTOUHUKA
V/MNY paclipefienNTeNbHOM CeTU UK pe3epByapa Ind
Kaxxpor MCB. Ing MHOMBUIYaNbHBIX CUCTEM 360D
Nnpo6 MPOBOAMIICSA U3 UCTOUHMKA BOJBL.

Bce npouenypel 3a6opa npob, BKIroUYas Mepel Npeay-
NpeXxIeHNs 3apaXeHus OT TOYKM 3ab6opa M IPOoLey Pbl
COXpaHEeHMA U TPAHCIIOPTUPOBKY P06, MPOBOAUINUCE

B COOTBETCTBUM C VIHCTpyKLMe 1o 3a6opy Mpod BOIBI
1 MeToJlaM 1abopaTOpPHOro aHaNU3a NMUTbeBOI BOIHI (16).
TecTupoBaHMe BOJBI OCYIIECTBIANOCh B aKKPEeAVMTOBAH-
HBIX JlabopaTopusax 23-Xx MecTHBIX IO3 B COOTBETCTBUHU
C HallMOHAJIbHBIMM CTaHAApTaMu VIHCTUTYyTa cTaHap-
Tuzauuy Cepbun 1 CTaHLAPTOM 17025 MexAyHapogHON
OopraHmMsaluu 1o cTaHgapTusauuu (17). Toneko nBa na-
paMeTpa U3MepsINCh Ha MecTe: TeMIlepaTypa 1 oCTa-
TOYHBIN XJIOP (TOJIBKO IJ1fl XJIOPMPOBAHHOIO BOLOCHA0-
XeHus). Pe3ynbTaThl 1abOpaTOPHBIX aHaM30B OBIIN
COTIOCTABJIEHBI C HALIMIOHAIBHBIMY CTaHJapTaMu (13).

CAHUTAPHAA MHCNEKLWNA

[To kaxxgot yuactBoBaBiuert MCB npoBonunacs ca-
HUTapHas MHCIIeKU M OJ1 OLleHKM Tpeobnafaniumnx
CaHUTAPHBIX PUCKOB. B 3TUX 11eN1AX MOJIeBBIMY KOMaH-
IaMy IPUMEHSJIVCE CTaHIaPTU3UPOBaHHbBIE GOPMEI
CaHUTAPHON MHCIIEKIIMM C KOHTPOJIBbHBIM CIICKOM BO-
MPOCOB, OTBETHI Ha KOTOPHIe GUKCMPOBAINCH HA OCHOBE
BUM3yabHOr0 HAGMIOAEHUS U MHTEPBBIO C ITOJIb30BaTe-
naMu. PopMbl CAaHUTAPHOM MHCIIEKLIMY pa3pabaThiBa-
JINCH 110 1mabnodaM MeTogonoruy RADWOQ, cieumanbHO
ananTUPOBAHHBIX K CepOCKOMY KOHTEKCTY (12).

Kaxnas ¢opma copeprxana 10 BOITPOCOB JIJIst OLIeHKU
pPUCKa 3apaXXeHUs 110 Ka)XXKIOMY BEIOPAHHOMY BUAY
VICTOYHMKA BOJIEI (T.e. 3aLIMIeHHBIV POJHUK, CKBAXVHA
C PyYHBIM MJIU DJIEKTPUYECKMM HACOCOM, OTKPBITHINA BbI-
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PBITBIN KOJIOJIell, BBIPBITHINM YaCTMUHO KPBITHIN KOIozel]
C BOPOTOM [iJfl TOJI'beMa BOJIbl I COOPYKeHUA A1 3a60-
pa IOBepXHOCTHBIX BOJI) U paclpeeNTeIbHON CeTH.
AHKeTOl 0OXBaTBIBaIMCh TaK/e BOIIPOCHL, KaK Hauuue
OTPaXJIeHU 1 UCTOYHYKOB 3arpsA3HEeHNA B HEIlOCpes-
CTBEHHOM 6M1M30CTY, TEXHUYECKME U KOHCTPYKTOPCKME
XapaKTepUCTUKM/HeJOYeTHl 1 TPaKTMKa XJIOPUPOBAHMA
Bonbl. KaxIbIit BoTipoc 6611 cHOPMyNIMpPOBaH TaKUM 06-
pas3oM, 4TO OTBeT «/la» 03Hauas Hany4ue NoTeHIanb-
HBIX yI'PO3 Ka4eCTBY BOABL, a OTBeT «HeT» — 0TCYyTCTBME
pUCKa UK He3HAYUTeNbHBIN prcK. OOInit ToKa3aTenb
CaHMTapPHBIX PUCKOB (T.e. KOJIMYECTBO OTBETOB «/la»)
yKasblBaJl Ha PMCK MUKPOOHOr0 3arpA3HeHNA 110 Ka-
XXIIOMY BUJIY MUCTOYHMKA U BOJIOCHAOXKEHUS.

IaHHbBIe 0 MUKPOOMOTIOTMYECKOM KaueCTBe BOJIBI (CO-
nepxxaHue E. coli B 100 MJ1 Bozibl) 661711 06'beITHEHBI

C TIOKa3aTeNnsIMU CAaHUTAPHBIX PUCKOB B MaTpPUIlEe «pPU-
CKM — IpUOPUTETHI» (12). [TokaszaTenu E. coli pacrpene-
JISIIVCH T10 KaTEropusAM <1, 1-10, 11-100 1 >100 Ha 100 MJI,
a roka3saTey CAaHUTAPHBIX PUCKOB — 10 KaTErOpUAM
0-2,3-5,6-8 1 9-10. B 3Tux MaTpuuax CMCTeMEI BO-
JIIocHabXXeHMA pacipeneseHbl 10 YeTHIPEM YPOBHAM
pUCKa 3aTpsA3HEHU A BOIBI (HU3KUI, CPEAHUN, BEICOKUN
1 OUeHb BBICOKMM) (12). Ha ocHOBe 3Tux MaTpull Oblia
clleflaHa OlleHKa YPOBHEN MPUOPUTETHOCTU OTBETHBIX
Mep IJisI CHY)XEeHM S pYCKa 3apaXeHY s BOJIbI TT0 KaXX IO
CHCTeMe BOJIOCHAOXeHUS.

CTATUCTUYECKUWN AHANNS

HemnpepriBHBIE JaHHBIE MTPEICTABJIEHEL B BUJIe CpeiHe-
ro apudMeTNYeCKOro, MMHMMAJIbHOTO M MaKCVMaJlb-
HOT'O 3HAUeHUI, a KaTeroprasbHble JaHHBIE — B BUIe
abCOIOTHBIX ¥ OTHOCUTENIBHBIX BeIMYMH. PasHuia

B [TapaMeTpax BOJBl Y BOAOIPOBOHBIX U UHAVBU-
nyanbHbix MCB aHanusmpoBanach o KpUTepuio
XU-KBagpart. [laHHble 06pabaTriBaanCh C UCIIONb30Ba-
HMEM CTaTUCTUYECKOTO ITaKeTa sl 06IeCTBEHHBIX
Hayk (IBM SPSS Statistics software, Bepcus 15.0,
Yukaro, innuuoric, CIIA). YpoBeHb CTaTUCTUUECKON
3HAuYMMOCTU — 0,05.

PE3YJIBTATbI

Ob1uire xapaKTepUCTUKY TPOaHaNIN3MPOBaHHEIX BO-
JIOMIPOBOAHBIX U MHAUBUAYanbHBIX MCB npenicTaBie-
HbI B Tabnuile 1. CelbCK1e BOJIOTIPOBOAHBIE CCTEMBI
o6CyXXMUBaNK B CpeiHeM 500, a UHAUBUIyaJIbHBIE —

14 xunbuoB. CpenHM cpok s3kcnnyaTtauuy MCB oboux

TUNOB — 601ee 35 neT. JINb 12,4% M3y YeHHBIX BOAONPO-
BOJIHBIX CMCTEM 3KCIIYaTUPOBAINCh KOMMYHaTbHBIMU
cnnyx6amu, ABNAMMMUCSA e IMHCTBEHHBIMU aBTOPU30-
BaHHBIMU IOPUAMYECKMMU NTUILIaMU B chepe BoJjoCHAb-
xeHudA B Cepbun (cM. TabJ1. 1).

TABJINLA 1. OBLLIME XAPAKTEPUCTUKN NCTOYHUKOB
BOAOMPOBOAHbLIX CUCTEM U UHANBUAYAJTIbHbBIX
CUCTEM BOAOCHABXEHUA

[apameTpel

BoponpoBogHbie
cUCTeMbl

NHonBuayanbHble
CUCTEMb

ObcnepoBaHHble 1136 182
MCB (n)

Motpebutenn (n)

CpenHee 3HaueHne 500 14
MUHUM. — MaKc. 2-9500 1-500
Cpok akcnayaTayum

NCTOYHMKA / cUCTEeMbI

BogoCHabxeHua (neT)

CpeaHee 3HauveHne 35,5 38,8
MuHUM. — Mmakc. <1-144 <1-178
CobcTBEHHMK

cucTeMsl

BOJOCHabXeHMs

(n (%))

KoMMyHansHas 141 (12,4) 0(0,0)
cnyxba

MecTHoe coobuectso 280 (24,6) 0(0,0)
MyHuununanuteT 9 (0,8) 0(0,0)
Tpynna Xunbuos 528 (46,5) 0(0,0)
YacTHoe nuuo 71 (6,3) 182 (100,0)
Lpyroe 107 (9,4) 0(0,0)

MUHWUM.: MUHUMaNbHOE 3Ha4YeHMne; MakKcC.: MakKCuMasnbHOE
3Ha4dyeHune.

Mukpobuonormueckoe, du3nUKoO-XMMUYECKOE U 0blIee
COOTBETCTBME HOpPMAaTMBaM KaueCTBa NUTbeBOM BOJIBI
L1 BOOOTIPOBOJIHBIX U MHAMBUAYAIbHBIX CUCTEM OTO-
6paXkeHsl B Tabnuile 2. Mukpobuonornyeckue n dbusm-
KO-XMMMUeCKMe TIOKa3aTesy CXOIHEI 1711 000MX BUAOB
cucteM. OKoJo TpeTu Mpob BOLE! 13 06eMX CUCTEM He
COOTBETCTBOBAJU JOMYCTUMBIM HallMOHAIbHBIM HOP-
MaM collep)XaHus KulneyHo nanouku (E. coli). Bonee
90% 1CClleJOBaHHBIX P00 BOZ Bl COOTBETCTBOBAJIO
HallMOHaJIbHBIM HOpMaM 110 BCeM GU3UYECKUM U XUMU-
YeCKUM [10Ka3aTessAM, 3a UCKJII0YeHVeM IIPOBOUMOCTHU
n 1BeTa. [Ipo6BI BOAB! U3 MHAUBUYAIBHBIX CUCTEM
MoKasajy 3HaUYUTEeNIbHO 60Jlee HU3KME YPOBHY COOT-
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BETCTBUS IO CTEIeHU PO3PAYHOCTU, TPOBOAUMOCTU
VI COJIepXXaHM A HUTPATOB U MapraHiia [0 CpaBHEHUIO

C BOLOMPOBOAHBIMY crucTeMaMu. Obiiee GU3NKO-XVMU-
yecKoe COOTBETCTBUE U 0bliee COOTBETCTBIE GBIV 3Ha-
YUTEJNIbHO HIXe AJ MUHAVBUAYaIbHBIX CUCTEM (28,6%

1 16,5% COOTBETCTBEHHO), YeM JJIS BOAOIIPOBOIHBIX
cucTteM (55,6% 1 36,9% COOTBETCTBEHHO) (CM. TabII. 2).

TABJIULA 2. MUKPOBWOJIOTMYECKOE N ®U3NKO-
XUMWNYECKOE COOTBETCTBWE NPOB BOAbLI U3
BOAOMNPOBOAHbBIX U MHANBUAYANNbHBIX CUCTEM

MNapameTpsl BogonpoBog?® NHansng,. P-3HayeHune
cucrema?

E. coli [nog- 781 (66,9) 124 (68,1) 0,799

cyet/100 mn)

OcTaTouHbI 539 (99,4) 80 (100,0) 0,581

xnop (mr/n)

LiseT (nn.-kob. 1043 (89,3) 155 (85,2) 0,101

wkana)

3anax (onuca- 1140 (97,6) 180 (98,9 0,269

TeNbHO)

MyTHoCTb 1104 (94,5) 164 (90,1) 0,020

(HEM)

MposoanmocTts 1043 (89,3) 137 (75,3) <0,001

(MkCM/cm)

pH 1110 (95,0) 172 (94,5) 0,762

Ammuak (mr/n) 1095 (93,8) 165 (90,7) 0,120

Mbiwbsk (Mr/n) 1081 (92,6) 175 (96,2) 0,075

MapraHney 1099 (94,1) 163 (89,6) 0,021

(Mr/n)

Hutpatsl (Mr/n) 1093 (93,6) 144.(79,1) <0,001

Obuee pnsn- 649 (55,6) 52 (28,6%) <0,001

KO-XMMUYyeckoe

cootseTcTBMED

Obuee cooT- 431 (36,9) 30 (16,5) <0,001

BeTcTBue®

[n.-kob.: nnaTnHo-kobanbTOBAsA.

HEM: HedenomeTpuyeckne efUHULBEI MYTHOCTU.
dKonnuectso (%).

bO6|_|_|,ee q)MBVIKO-XVIMVI‘-IECKOE cooTBeTCTBME ONpefendercd Kak
cooTBeTCTBUE Hp06 BOAbl BCeEM NCCIeO0OBaHHbIM CPMBVILIECKMM

N XMMn4yeCKMM HopMaTmMBam [pH, cogepxaHne aMmMmunaka, MblWbAKa,
HWTpaToB, MapraHua n 0CTaTo4YHOro xaopa; uBeT, 3anax, MyTHOCTb
n I'IpOBOJJ,VIMOCTb].

€06uiee COOTBETCTBME ONpPEeNAeTca Kak COOTBETCTBME

npob BoAbl BCEM UCCNeA0BaHHBIM U3NYECKUM, XUMUYECKUM

W MUKpobronornyecknM HopMatmneam (octaTouHsii xaop, pH,
aMMuak, HATpaTbl, MapraHel, MbllbSAK, LLBET, 3anax, MyTHOCTb,
nposoanmocTb u E. coli).

PesynbTaThl CAHUTAPHONM MHCTIEKLMY A8 Hauboree
TUIMMNYHBIX UCTOUHMKOB BOIOIIPOBOIHEIX Y UHIVBU-
IlyanbHBIX CUCTEM, & TaKXXe I/ paclpeaennTenbHOM
ceTu, TTIOKa3aHkl B Tabnuile 3. JIns1 06eMxX CUCTeM ObIu
BBISIBJIEHBI CXOXME PUCKY 3aTPA3HEeHN s, TaKle KakK
OTCYTCTBME 3aTPaXXJeHU ¥ POAHUKOB, JOCTYII XXMBOT-
HBIX K MUICTOYHUKY (6711)Ke 10 METPOB) U HEYIOBJIETBOPU-
TeJIbHOE TeXHUYECKOE COCTOSTHIE.

[TpeobnafawmuMy GakTopaMy pUCKa A8 CKBaXXMH

C 37IeKTPOHACOCOM, CHabXamux BOgo Tpybonpo-
BOJHBIE VI MHIUBUIYaIbHbIe CUCTEMEL, OBIIY Haludme
VICTOYHMKOB 3arpA3HeH)A B HeIIOCPeICTBEHHOM 611130-
CTY OT CKBaXXMHBI MJIM Hacoca (HallpuMep, OTX0XMe Me-
CTa, CTOYHBIE TPYOHI, JOMAIIHU CKOT, JOPOTHK), IOCTYTI
XXVMBOTHBIX K CKBa)XVHe M HeMCIIPaBHbIe PeHaXXHbIe
KaHaBbI (CM. Tab. 3). [IpeobnagawmumMy GakTopamMu
CaHUTAPHOIO PUCKA /1A PaclpeleNnnTesIbHBIX CEeTeN
(TONBKO L1718 BOLONPOBOLHBIX CUCTEM) OBIIV OTCYT-
CTBME XJIOPMPOBaHUS IUThEBOY BOIHI (72,8%), 06Cy-
XMBaHMe HeKBanuULMPOBaHHBIM NTepCOHaNIOM (66,1%)
VI VICTI0JIb30BaHMe ABOMHON CUCTeMBl BOLOCHAOXEHM A
(T.e. MOJKJIFOYEHME K BOOONpoBoaHOM MCB 1 nuHanBm-
IyanbHOMY 0becrie4eHI10; 57,9%) (CM. TabII. 3).

CpaBHUTENIbHBIE MATPUIIbI «PUCKU — TPUOPUTETEI» I8
BOJIOTIPOBOJIHBIX CUCTEM (MCTOUHMKOB U CeTel) U UHAU-
BUyaJIbHBIX CMCTEM MPUBeIEeHEl B Tabnnuax 4—6. AHa-
JIM3 TIOKa3all, 4TO 29,6% MCTOYHMKOB BOJOTIPOBOAHBIX
CUCTEeM, 32,2% pacrnpefenuTeNbHbIX CeTel U 40,6% UH-
IVIBUIYaJIbHBIX CUCTEM TpebOoBaiy Mep pearpoBaHuA
Ha yPOBHE OT BBICOKOI'O 0 OYeHb BBEICOKOT0. Pa3Hulia

B IPOMOPLMAX KaTETOPUI pUCKa AJiS BOAOIPOBOIHBIX
Y VHAVBUAYAJbHBIX CMCTeM Obl1a 3HaumMo (P = 0,020).
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TABJINLA 3. NPEOBNNAJAOLWNE CAHUTAPHBLIE PUCKW BOAOMNPOBOAHLIX U MHAUBUAYAJIbHBIX CACTEM MO BUAY
NCTOYHMKA N PACNPELQENNTENIbHON CUCTEMBI

Bupg nctodHmnka ®akTOp CaHUTapHOro pucka BogonpoBogHblie NHonBuayanbHble
CuUCTeMbl® CUCTEMBI?

3alMULEeHHbI CTOYHMK  HeoropoxeHHbI y4acToK BOKPYT pOAHMKa 571 (73,2) 23(88,5)
[locTyn XMBOTHbIX K UCTOYHKKY poaHuka (banxe 10 meTpos) 483 (61,9) 17 (65,4)
[peHaxHada kaHaBa Hafi POAHUKOM OTCYTCTBYET UMK He 491 (62,9) 18 (69,2)
byHKUMOHMpPYET

CkBaxuHa Hanuyne oTxoxero mecta unu ctoyHoin Tpybel 8 npeaenax 100 135 (60,5) 35(72,9)

C 3/1eKTPOHACOCOM MEeTpOB OT Hacoca
Hanuune gpyroro ncTouHMKa 3arpsasHeHnsa B npeaenax 142 (63,7) 28 (58,3)

50 MeTpoB 0T CKBaxWHbl (oMalwHWi cKoT, obpabaTsiBaeMble
nons, 40pora, MPOMbILLIEHHOE NpeanpuaThe)

[lpeHaxHblit kaHan 0TCYTCTBYET AN UMEeT TPeLLnHbI, 121 (54,3) 31 (64,6)
pa3pyLUeH WK HYXXAaeTcs B 0UUCTKe

PacnpegenutensHas [MnTbeBas BoAa He xaopupyeTcs 827(72,8) HI

cere BoponpoBoaHas cucteMa akcnayatupyetca 751 (66,1) HIM

HeKBanMGUUNPOBaHHbLIM NepcoHanom (He Mew LM
odunumanbHoro obpasoBaHua B chepe ynpasneHus
BofOCHabxeHVeM)

Mcnonb3oBaHne OMOX03AMCTBAMM ABONHOW CUCTEMBI 658 (57,9) HIM
BogocHabxeHun (napannensHoe nogkyeHne
K BOLOMPOBOAHON U MHAWBUAYANbHON cUCTEME

HIM: He npuMeHuMo.

@ Konuuectso (%) nonoxnTenbHbix 0TBETOB, T.e. 0TBETOB «/[ax».

TABJIMUA 4. CPABHUTEJIbHAA MATPULLA «PUCKWU - MPUOPUTETbI>» A1 UCTOYHWUKOB BOAOMPOBOAHbLIX CUCTEM?®

MoacyeTt E. coli [NokasaTtenb caHWTapHOM MHCMEKLMN

(KOE/100 mn)

<1 332 (28,4) 343 (29,4) 99 (8,5) 7 (0,6) 781 (66,9)

1-10 60 (5,1 88 (7,5) 33 (28] 9 (0,8) 190 (16,3)

11-100 44 (3,8) 62 (5,3) 33(2,8] 13 (1,1 152 (13,0)

>100 17 (1,5) 21(1,8) 6 (0,5) 1(0,1) 45(3,8)

Bcero 453 (38,8) 514 (44,0 171 (14,6) 30(2,6) 1168 (100,0)

YpoBeHb Huakunn: CpenHun: Bbicokuii: OYeHb BbICOKN:

pucka Mepbl He TpebyoTca HW3KWI NPUOPUTET Mep BbICOKWI NPUOPUTET Mep TpebyoTca cpoyHble Mepbl
Bcero 332 (28,4) 491 (42,0) 271 (23,2) 74 (6,4)

@Konunyectso (%).
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TABJIULA 5. CPABHUTEJIbHAA MATPULLA «PUCKU - MPUOPUTETbI» 1A CETEN BOAONPOBOAHbIX CUCTEM:=

MopcueT E. coli

(KOE/100 mn)

[Moka3aTenb CaHVITapHOI;I MHCNeKunmn

11-100

>100

Bcero

YpoBeHb
pucka

Bcero

oz Jos Jes o0

258 (22,1)

19 (1,6)

25(2)

71(0,6)

309 (26,4)

Hnskun:
Mepbl He TpebytoTca

258(22,1)

407 (34,8)

108 (9,2)

70 (6.,0)

27 (2,3)

612 (52,4)

CpegHuin:
HW3KWIA NPUOPUTET Mep

534 (45,7)

98(8,4) 18 (1,5)

49 (4,2) 14.(1,2)

47 (4,0) 10(0,9)

9 (0,8) 2(0,2)

203 (17,4) 44.(3,8)
Buicokuii:

BbICOKWI MPUOPUTET Mep

289 (24,7)

781 (66,9)

190 (16,3)

152 (13,0

45(3,8]

1168 (100,0)

O4yeHb BbICOKMN:
TpebytoTCa CpoUHble Mepbl

87 (7,5)

2KonnyecTso (%).

TABJIMUA 6. CPABHUTEJIbHAA MATPULLA «PUCKWU - MPUOPUTETbI 4194 NCTOYHUKOB NHAUBUAYAJIbHbLIX CUCTEM?

_ N N T

<1 42 (231) 52 (28,6) 29 (15,9) 1(0,5) 124 (68,1)

1-10 6(3,3) 8 (4,4) 9 (4,9) 0(0,0) 23 (12,6)

11-100 8 (4,4) 10 (5,5) 5(2,7) 1(0,5) 24(13,2)

>100 2 (11) 6(3,3) 3(1,6) 0(0,0) 11(6,1)

Bcero 58 (31,9) 76 (41,7) 46(25,3) 2 (11 182 (100,0)
YpoBeHb Huakunn: CpenHuin: Bbicokuit: OyeHb BbICOKMNI:

pucka Mepbl He TpebytoTcs HWU3KWUI NPYOPUTET MEP BbICOKWI NPUOPUTET Mep TpebytoTCa CpoYUHbIE MepbI
Bcero 42 (23,1) 66 (36,3) 611(33,5) 13 (7,1)

a@KonnyecTtso (%)

ObCYXAEHWE

439 000 rpaxkfiaH, obecreuyBas oxBaT IOpALKa 15%
CeNIbCKOTO HaCeNleHU A CTPaHBL.

Brniepsrie B Cepbuu 6p171a IpoOBeieHa CUCTeMATUeCcKasa
oueHKa coctogHuAa MCB, ocHOBaHHasa Ha MeTO0JI0-
rur BO3 RADWQ. ITo maHHBIM Nepenucy HaceneHus,
40,1% Bcero HaceneHus Cepbuy MPOXUBAET B CENTBCKUX
paroHax (14). Ha MOMeHT uccneoBaHMA (HaHHbBIE HE
yKasaHbl) u3yueHHble MCB cHabxanu Bofion 6oiee

VlccnenoBaHMe MpoIeMOHCTPMPOBAJIO KaK CXO/IHEIE,
TaK U pa3NuyHble I0Ka3aTesn A5 BOAOIPOBOHEIX

M MHOUBUIYaNIbHBIX CUCTEM. Bo-iepBrIX, 06e CUCTEMEL
VMIMeJy CXOAHbIe CAHMTAPHBIE XapaKTePUCTUKI U PUCKH
3arpsA3HeHUs NUTHeBON BOJbL. [IpeobnajaomuMy npo-
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b6rmeMaMu IS TUMIMYHBIX UICTOUHMKOB KaK BOAOIIPOBO-
IIHOM, TaK U UHAUBUAYAJIBHO [10J1y4aeMOy BOBI ObIIN
Hajn4ye B HEMOCPeICTBEHHOM 6JIM30CTY ICTOUHUKOB
3arpsA3HeHNA U HeYLOBJIETBOPUTENBHOE TEXHUUYECKOE
coctosgHMe. [ToMMMO 3TOTO BOJIOTIPOBOIHBIE CETY Tpe-
60Bany PeMOHTA, [1JI0X0 Ae3UHOUIMPOBANIUCE U 06-
CITYXMBAJNMCh. DTY Pe3yJIbTaThl TI03BOJIAKT IPeLII0JIo-
XUTh, YTO B OyAyIEM AJiA peMOHTAa WY MO IePXaHA
B paboueM COCTOSHUY BOAOINIPOBOHBIX 1 MUHAUBUY-
aJNIbHBIX CUCTEeM MOTPeOyITCA pas3MuHbe TeXHY/Ye-
CK1e Mephl 1 06beMbl GMHAHCOBBIX BIIOXEHUI (1).

Bo-BTOPBIX, CXOOHBIM OBIIO MUKPOOMOJIOTMUECKOe Kaye-
CTBO MMMTHEBOV BOABI B BOOOIPOBOIHBIX M MHAVBUIYAJIb-
HBIX cCUCTeMaX. VIHaMKaTop GpeKkanbHOTO 3arps3HeHM S,
E. coli, 6111 06HapyXeH B 33,1% Mpob 13 BOAOIPOBOIHEIX
CUCTEM U 31,9% Npob M3 MHAUBUIYAIbHBIX CUCTEM, UTO
CBUIETENHCTBOBAJIO O 3aPaXXeHMU 3TON BOJIBI SKCKpe-
MEeHTaMU YeJIOBeKa UM XXMBOTHBIX 1 O BO3MOXXHOM TpU-
CYTCTBUU B IMTHEBOV BOJE TATOT€HHBIX OPraHU3MOB
(18). TeM He MeHee MCCIeJoBaHMe XMMMUUECKOTO KadecTBa
BOJIBI 113 BOJIONTPOBOAHBIX U MHAUBUIYAIBHBIX CUCTEM
MOKa3aJsio 3HAUNTeIbHbIe Pa3Nnnuns: GU3NKO-XUMIMUe-
CKOe 1 0b1Ilee COOTBETCTBYE HAlMOHAIbHBIM HOPMAaTU-
BaM OBIJIO 3HAYMTENBHO HYKE 11 UHOUBUAYaIbHBIX
CUCTEM I10 CPaBHEHUIO C BOJIOMTPOBOIHBIMA.

OTO MPUBOAUT HaC K OCHOBHOM rpobneMe MCB B Cep-
6un: mpobeMe TeXHUYECKOTO O6CTTY)XXMBAHMA U TPaB
cobcTBeHHOCTHU. VccneoBaHMe NTOKA3alo, YTO INIIb
12,4% BOJIONIPOBOLHBIX CUCTEM PErYIUPYIOTCA KOMMY-
HaJIbHBIMU CJTY)XX6aMU, TOr[la KakK 87,6% 06CTyXUBAKOT-
CSl HeABTOPM30BaHHBIMY CeNIbCKMMY [TOCTaBIMKAMY,
He ABNAIIMMUCA IPUANYECKMMY N1LlaMu (19). [Tpu
3TOM TaKle MepOoNpUATHUSA, KAK OpraHu3als perymisap-
HOT'O MOHUTOPMHIA KaueCTBa IUTheBOM BOJIBI U CAHU-
TapHOrO HaJl30pa, BHeApeHe HAallMOHAa IbHOT O 3aK0-
HOJlaTeNbCTBA 10 BOMIPOCAM KayeCTBa MUTbEBO BOJIBI,
NpeloCcTaBeHle YCTONUNBOrO GUHAHCUPOBAHNUA

M MUHBECTUPOBAHME B yIyullleH/e KaueCTBa, BO3MOXHBI
Uk 1py perynupoBanuy MCB 1opuandyeckmumm nu-
11aMu, T.e. KOMMYHabHBIMY CNTyX6aMu. ITO MIPernoso-
XXeHMe MOATBepPXJaeTCs JOMOIHUTENbHBIM aHaIN30M;
HallpuMep, 3 BCeX P06, He COOTBETCTBOBABIINX Ha-
LMOHAaNbHEIM HOpMaTuBaM 110 E. Coli (aHHBbIe He yKa-
3aHBI), TPOOBLI 13 BOJONPOBOAHBIX CUCTEM B BeJIeHUN
KOMMYHAaJIbHBIX CJTY)X6 COCTaBUM TUILIE 3,1%.

HosimecTBO HpI/IMEHHBLHeVICH METOOOJIOT UM 3aKJII04Ya-
€TCHA B VCIIOJIb3OBaHUNM MAaTPULl «PDUCKU — ITPUOPUTETDI»

LI ONpelle/IeHN s YyPOBHEN CPOYHOCTY OTBETHEBIX Mep
1o KOHKpeTHBIM MCB B 11eniX CHM)XeHMA MToKa3aTenen
3arpsA3HEHVA U PUCKOB 1718 3L0POBbA (12). Bonee 60%
CUCTEM BOJOOOECTIEUeHN S UMENU PUCK 3apaXeHus OT
HU3KOTO A0 cpeaHero. OJHAKO 29,6% M3y4YeHHBIX BOJIO-
MTPOBOJIHBIX CUCTEM U 40,6% VHAUBUYANBHBIX CUCTEM
TpeboBany Mep pearnpoBaHyA Ha YPOBHE OT BEICOKOTO
IO OUeHb BBICOKOTO. PacnpezienieHne CeNbCKMUX CUCTEM
BOJIOCHABXXEH S 110 YPOBHSAM CPOUHOCTY pearmpoBaHus
MO3BOJIUT MECTHOMY PYKOBOJZICTBY COCTAaBUTh CIIMCOK
NIPUMOPUTETHBIX 3a]1a4 [1J1f TOBBIILIEH) S KaueCTBa BOAHI,
OLIEHKI HEOOXOAMMBIX MHBECTUIIMN U BHEIPEHUS OTBET-
HBIX Mep /15 pa3pelleHns BhIIBIIEHHBIX TPOOIeM.

Ipyroe uccnefnoBaHue, IPOBeJeHHOE [0 METOLNOIOT U
RADWQ B cenbCcKOV MECTHOCTU ABYX paioHoB ['py3un
(20), NpOAEMOHCTPMPOBAJIO CXOIHbIE [IOKA3aTeNy Kaue-
CTBa BOJIBI ¥ CAHUTAPHBIE XapaKTepPUCTUKI: He[IOCTa-
TOK Mep fe3nHGeKI MY I CAHUTapHO-3aUTHEIX 30H.
CpaBHUTeNbHbIE MaTPULBI «PUCKYM — IPUOPUTETHI» 1715
IBYX palioHOB ['py3uu nokasanu, 4To 24—40% CUCTEM
BOJIOCHAO)XeH A HAXOLMJIVICh B BBICOKO U OYeHB BBICO-
KOW KaTeropmuax pucka (20).

OpHaKo pesynbTaThl HACTOALIETO UCCIeA0BAHUA TPYLHO
COTIOCTABUTH C MPeAbI AYIUMY 0QUIIMATIBHBIMY AOKJTa-
IaMI 10 KaueCTBY BOAH! B cenbCkux MCB. KoHTponb
KauyeCTBa NMTHEBOV BOJBI B CEJIBCKMX PaliOHaX ABJIAETCA
HeOTheMJIEMON YaCThI0 HALIMOHAJIbHOM POrpaMMBI 110
npenynpexaeHnio MHPEKIMOHHBIX 3a601eBaH (21),

1 3Ta paboTta npoBoauTcsa VMIO3 u caHMTapHOM UHCIIEK-
LMeil oJl pyKOBOACTBOM MMHUCTEPCTBA 3[[paBooxXpa-
HeHUA (22). [To pesynbTaTaM HaCTOALIETO UCCIeIOBAHUSA
MUKPOOMOIOrNYeCKOe HeCOOTBETCTBME IIPOTECTUPO-
BaHHOW NMUTHEBON BOJBI HALIMOHAIbHBIM HOPMaTUBaM
6BII0 Ha 10% BBILIE, UeM 3TO I10Ka3al1y pe3yibTaThl pe-
TyJIAPHOrO MOHUTOPMUHTIA KadeCcTBa Bonsl B Cepbum (11).
ITO pacXoXAeHle MOXHO 06bACHUTE TPUMEHEHUEM
Pa3HBIX METOLOJNIOTMI. B TaHHOM nccnenoBaHuy, 3a CUeT
cny4arHoro otbopa, MHOXecTBO cenbckux MCB 6b11n
TIPOMHCIIEKTPOBAHbI BIIEPBEIE (12), TOT[Ia KaK OXBaT Ha-
L[MOHAIbHOM ITporpaMMel orpanuyer MCB, 1o KOTOpBEIM
MOJAMMCaH KOHTPAKT ¢ MecTHBEIM VO3, n3-3a yero HeHOJb-
1IYe MY yAaJleHHbIe CUCTeMbI BOOOCHAOXeH A MOTIN
He II011acTh B IPOrpaMMy MOHUTOPMHTA (11).

TPYAHOCTW, BbIABJIEHHbIE B XOAE
MNOJIEBOU PABOTHI

[ToneBble KOMaH/HI, IIPpOBOANMBIINE MCCJIEAOBaHNE,
C CaMOr'o Ha4daJjia CTOJIKHYJINCE C pAOOM pr,HHOCTeIZ,
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B YaCTHOCTH, C OTCYTCTBMEM MHGOPMaLMK O KOnde-
CTBE BOJIOTIPOBOJIHBIX U MHAVBUIYJIBHBIX CUCTEM U UX
TOYHOM MECTOTIONIOXEHMM. B 6ONBIIMHCTBE ClTy4YaeB
CreLManuCThl He MOTJIY [TONIaraThCs Ha JaHHEIE, COTep-
XKaumecs B okyazax mist MecTHeiX VO3, u BMeCTO 3TO-
ro monyuanu nHdopMalinio y MECTHOTO PYKOBOJICTBA

1 coobuecTB. KpoMe ToOro, Bo BpeMs IpOBEIEHN S UC-
CemoBaHMsA 0Ka3aJochk, YTO HeKoTopsle MCB 6b11u 110-
BpEXJIeHBl HABOMHEHU MU MUY TIOCIeAY IONMMU OTOJI3-
HSAMMY, IPOU3OIMEIUIVMY B 2014 . TaKXe, K COXaJeHNIoO,
KOMaH/Ibl HE TIONTYYMJIX JOCTATOYHOM MOJIEPXKKY OT
MpeiCTaBMUTeJIelt MECTHBIX COODIIECTB, YTO, BEPOATHEE
BCero, OBIJIO BEI3BAHO UX OMIACEHM MM MOMACTE [0
CaHKIIMM TIPY BBIABJIEHUY HECOOTBETCTBMSA KauyeCcTBa
BOJIBI HAIIMOHAIBHEIM HOPMAaTMBaM.

NMPEUMYLLIECTBA JAHHOIO
NCCNEONOBAHUA

Hackonpko 113BeCTHO aBTOpaM, 3TO [1epBOe CUCTeMa-
TUUYECKOe UCCIlefoBaHMe UHANBUYaNbHBIX MCB, 0x-
BaThIBalollee BCe celbCKMe palioHsl Cepbuu. BriepBrle
CeJIbCKOe HacCeJleHVe [10J1Y YMJI0 BO3MOXHOCTD I10JTy-
YnTh UHGOPMALMIO O KAYeCTBe MUTHEBON BOABL B UX
JIOMax, YTO MOXET IOCIYXXUTb OCHOBOM AJIA NaJibHel-
IMX IPOrpaMM IIPOCBEIeH s [10 BONIPOCaM IMIMeHEI

u canuTtapuu. [lonp3oBaTenyu TpybonpoBonHeix MCB
6b111 TpouHPOPMIUPOBAHEI 06 X MTpaBe CAeNaTh 3a-
MIpOC O Nepefiaue 3TUX CUCTEM B yIIpaBJIeH/Ee MECTHBIX
CcOoO01IeCcTB, YTO NPEAYCMAaTPMUBAETCA HAllMIOHAIBHEIM
3aKOHOZATEeNbCTBOM (19). VI HaKOHeL, BaXXHYI0 POJb LJId
NpOBeJieH s UCCIIe[OBAaHM A MaJlblX CUCTEM BOLOCHA6-
)KeHMS Ha HallIOHaJIbHOM YPOBHE CBITPAJio HaNuune
xopo1o pa3Butoit cetu VIO3. bnarogapsa y4acTuio B UC-
cnepoBaHuy VO3 cMOIIM NONYYNTh CUCTEMATUUECKY IO
UCXOJIHY10 MHPOpMaLuio o coctogsHum MCB, Haxop -
MUXCS B UX BeeHUY, IIPUBJIeYb BHUMaHMeE K Tpobiie-
MaM MCB 1 mHMLMKPOBATh OTBETHEIE MEPHI Ha MeCcTax
IlJIf1 X YCOBEPIIEHCTBOBAHMA.

BbIBO/bI

Pe3ynbTaThl KCCIeJOBAHUA ABNAKTCA CEPbEe3HBIM
060CHOBaHMEM [1J11 BHEJIPEHU S Mep I10 YIy4IIeHNIO
cenbckux MCB; ccneoBaHMe MO3BONINUIIO OIPeNeNUThb
KaK 1pobyieMel, TpebyIol1e ClelalbHbIX IPOrPaMM
pearmpoBaHus, TaK U HallpaBleHUA [JI PA3BUTUA Ha-
LIMIOHAJIbHOM MOUTUKU U TIOZI3aKOHHBIX aKTOB B chepe
BOJIOCHAbXeHMA U OXPaHEI 3710p0BbsA. OCHOBHEIE [1PO-
611eMBl, BEISIBJIEHHBIE B XOJle ICCTIeJJOBAHM S, CBA3aHEI

C HeHaJJiexallel sKCIIyaTaumuen 1 TeXHU4eCKuM
obcnyxnBanmeM MCB, oTCcyTCTBMEM KBANMUDUUMPO-
BaAHHOTO MepcoHaria [yig obecrneueHns 6e301acHOTO
dyHkumonmpoBanusa MCB 1 oTCcyTCTBMEM Mep T10
ne3nHbeKY BOMIBI, YTO B KOMIIJIEKCe MPUBOAUT K 3Ha-
YUTENbHOMY YXYIIIEHNIO KAUeCTBa BOJIBI (B YaCTHOCTMH,
13-3a2 MUKPOOMOIOTMYeCKOro 3arpsisHeH 1) 1 MOBBILIA-
eT PUCKU IJ1s1 3T0POBbS CENILCKOTO HaceIeHU .

OcHOBHas Mepa pearMpoBaHuA OJIA YIyULIeHUA CUTY-
auuy no MCB cBfA3aHa c IpMHATKEM IJIaHOB 0becrie-
yeHus 6e3zonacHocty Boasl (IIOEB) (23), peanusaunusa
KOTOPBIX, KaK [IOKa3bIBAET OIIBIT, [I03BOJIAET YJIYUYIINTD
MIpOLIeCCHl yIIpaBleHMA CUCTEMAaMy BOAOCHAOXeHNA

1 0b6ecneunTs 3allUTy 3I0POBbA HaceeHKs. B 3Tou
CBSA3M CJIeAYIOLMM BaXXHBIM IIArOM LOJDKHO CTaTh CO-
3JlaHMe NTPaBOBBIX paMoOK Ayd BHenpeHus [TOBB Bky-
Ie C MPaKTUYeCKVMY [IMJIOTHBIMM MEPOIIPUATUAMY,
YKpeIleHVeM IIOTeHMaJla MeCTHBIX CIIeIMaJINCTOB

1 coTpynHMKOB VO3, oTBeuawl X 3a OCylLleCTBIeHMe
[TOEB, u pa3BuTHe HALIMOHATBHON CUCTEMBL Mep 10/1-
IIEPXXKV KPATKOCPOYHBIX U JONTOCPOYHBIX JIeVICTBUM 110
peanuzauuu [TOBB.

Takxe Heo6xonMMO pa3paboTaTh HallMOHAJIbHEIE

M MEeCTHBIE TIJTaHbl AEVCTBUM 110 YCOBEPIIEeHCTBOBAHUIO
MCB B cenbckux parioHax, BKJlouas MOJI0XeHM O 3a-
IMTe UCTOUHMKOB BOJbI, TEXHUYECKUX YIYUIIEHUAX,
ne3nHbeKY BOMIb, PEryIAPHOM MOHUTOPUHTE U Ca-
HUTAPHOM MHCIIeKI[} KauyeCTBa BOJbl aBTOPU3MPOBaH-
HBIMM PYKOBOASIMIMMY OpraHaMy 3[paBOOXpPaHeHM s

1 TIOBBILIEHMY OCBEJIOMJIEHHOCTM O ITpobiieMe cpenn
MEeCTHOrO HaceNIeHUs ¥ KOMIIeTEHTHBIX PYKOBOAALIUX
CTPYKTYp. s monyuyeHus cucTeMaTudeckoro o63opa
IIAHHBIX O CeTbCKOM BOAOCHAbGXeHUM 1 3G DEeKTUBHON
peanu3alnyny Mep BO3[AENCTBUSA HEOOXOIUMO ITOATOTO-
BUTb HALMOHAJIbHEI peecTp cyumecTBywmux MCB.

BrIpajkeHye NIPU3HATEIBHOCTY: ABTOPHI 6/1arofapsar
BCe I10JIeBBle KOMAaH bl M KOOPAMHATOPOB CETU
V/IHCTUTYTOB ceTU 061[eCTBEHHOTO 3/IpaBOOXPaHEeHUA
Cepbun. Hactosauuit MaTepua ocBAlaeTCs
nokoyHoMy A-py Dragan Ili¢ nupekTopy VMHCcTUTYyTa
00I11eCTBEHHOr 0 3fipaBooxXpaHeHusa Cepbun, ubsa
HeolleH/Masf NMOAJEPXXKa U SHTY3Ma3M BOOXHOBIAIN
aBTOPOB Ha MPOBeJieHle aKTUBHOW paboTEI.

VicTouHuku GMHaHCUPOBAHUSA: UCCIefOBaHNE
duHaHCcupoBanock EBponeicKUM permoHanbHEIM
610po BO3 n us cpencte CueTa pa3BuTus
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Opranuszanum O6benmMHeHHbIX Halinuii B paMKax

[ BYXTOIMYHOIO COT/IAIIEHNS O COTPYAHUYECTBE
MexJy MUHUCTepCTBOM 3ipaBooxXpaHeHysa Cepbun
1 EBpormnenckuM permoHanbHbIM 610po BO3.

KoHONUKT MHTepecoB: He 3afBJIEH.

OrpaHu4YeHMe OTBETCTBEHHOCTM: aBTOPLI HECYT
CaMOCTOATENIBHYI0 OTBETCTBEHHOCTD 38 MHEHMN A,
BBIpa)XeHHBIe B JaHHOM Ny 6IMKal Y, KOTOPhIe He
06513aTeNIbHO NPEeICTaBNAT PelleHNs UN IOIUTUKY
BceMupHOM opraHusanum 3paBoOXpaHeH .
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Susan Michaelis!, Jonathan Burdon?, C. Vyvyan Howard?

! School of Health Sciences, University of Stirling, United Kingdom

2 Consultant Respiratory Physician, Melbourne, Australia

3 Centre for Molecular Biosciences, University of Ulster, United Kingdom

Corresponding author: Susan Michaelis (email: susan@susanmichaelis.com)

ABSTRACT

Background: Concerns related to adverse
health effects experienced by aircrew exposed
to aircraft contaminated air have been ongoing
for over 6 decades. Unfiltered breathing

air is supplied to the cabin via the engine
compressor. The likelihood that oil leaking
over the engine oil seals may enter the cabin
air supply has prompted continuing debate
about the hazards associated with exposure

to neurotoxic substances and to the thermally

degraded or pyrolysed mixture. In this study,

of aircrew involved in suspected aircraft

contaminated air events.

Methods: Two studies were conducted to
review the circumstances and symptoms of

a cohort of aircrew working in the pressurized
air environment of aircraft. A table of effects
was then used for categorizing symptoms and
reviewing other sources of data related to

aircraft fluids and selected other conditions.

Results: Both acute and chronic exposures

degraded substances were confirmed, along
with a clear pattern of acute and chronic
adverse effects. The latter were supported
by medical findings and diagnoses, notably
involving the neurological, neurobehavioural

and respiratory systems.

Conclusion: A clear cause and effect
relationship has been identified linking the
symptoms, diagnoses and findings to the

occupational environment. Recognition of this

we undertook an in-depth investigation

to neurotoxic and a wide range of thermally

new occupational disorder and a clear medical

investigation protocol are urgently needed.

Keywords: AEROTOXIC SYNDROME, AEROTOXICITY, CABIN AIR CONTAMINATION, CABIN AIR QUALITY, JET ENGINE OILS, OIL

FUMES, TCP

INTRODUCTION

In 1955, the first civilian aircraft adopted the military
practice of bleeding unfiltered air (so-called bleed

air) from engine compressors to supply the cabin
ventilation system. Adverse effects on crew exposed
to low levels of synthetic jet engine oil leaking over
the oil seals were soon observed (1). It was promptly
recognized that air bled from the engine compressors
was contaminated via internal engine oil leakage
into the compressor air (2). Hydraulic and de-icing
fluids may also contaminate incoming engine air.
Military studies found that the base stock of engine
oils produce a wide variety of toxic substances as
temperatures increase (i.e. when pyrolysed) (3).

Turbine engines utilize synthetic lubricants that
generally include an ester base stock (95%), a wide
variety of triaryl phosphates (TAPs), organophosphate
(OP) anti-wear additives (around 3%), amine
antioxidants and proprietary ingredients (1-2%). The
commercial formulation of the OP additive is generally
cited as tricresyl phosphate (TCP). Exposure of such
substances to extreme temperatures generates a large
number of pyrolysed compounds and hydrocarbons.
Hydraulic fluids are made up primarily of tributyl
phosphates (TBPs) and triphenyl phosphates, while de-
icing fluids consist of ethylene and propyl glycols.

Over the last 2 decades, many ad hoc air-monitoring
studies have been performed during normal engine
operations. These have focused on TCP, which is

PUBLIC HEALTH PANORAMA

VOLUME 3 | ISSUE 2 | JUNE 2017 | 141-356


mailto:susan@susanmichaelis.com)

AERQTOXIC SYNDROME: A NEW OCCUPATIONAL DISEASE?

199

routinely found in 25-100% of air samples taken during
flights (4). TBP was identified in 73% of flights, while
low levels of TBP and triphenyl phosphate metabolites
have been found in 100% of urine samples.

While increasing numbers of reports and case studies
have been published over the years, there has been
much debate about the contamination sources

and components, toxicity, consistency of signs and
symptoms, and lack of causal mechanism (5-7). The
lack of an accepted international protocol for the
medical investigation of crew and passengers after an
air quality incident means that consistent data has
been difficult to obtain. This is further complicated by
the fact that, at the levels encountered, the toxicants
tend to cause a diffuse set of neurological and other
symptoms currently classified as nonspecific.

The aim of this study was to undertake an in-depth
investigation of aircrew involved in suspected aircraft
contaminated air events to determine whether the
reported symptoms and diagnoses are consistent
with exposure to pyrolysed jet engine oil and engine/
aircraft fluids or to other factors.

METHODS

Two independent studies were conducted to review the
circumstances and symptoms of a cohort of aircrew
working in the pressurized air environment of aircraft
in which bleed air contamination was recognized to
occur. A table of effects was then used to categorize
symptoms and review other sources of data related to
aircraft fluids and selected other conditions.

First,in a BAe 146 aircraft pilot health survey PhD
research project (study A) (8), United Kingdom

pilot unions were requested to supply a list of all
known United Kingdom certified BAe 146/146 Avro
RJ aircraft (BAe 146) pilots. In all, 274 BAe 146 pilots
(14% of the known total; 7% women) responded

to a telephone interview or written questionnaire
regarding their contaminated air exposure history,
health effects and medical diagnoses. Data were
collected (by SM) from 2005 to 2009 on demographics,
flying history, flight deck air quality history, health
effects and other comments. Of these, 142 of the
pilots reported specific symptoms and diagnoses,
30 reported adverse health effects, but provided no

detail, while 77 reported no health effects and 25
failed to advise either way.

The second study was a case study analysis of 15
potential cabin air quality incidents (study B). The
incidents were selected because they were reported
to be consistent with acute hyperventilation and
hypoxia (9) and extensive data was available. Data
sources included: airline, crew and maintenance
reports; incident investigation and regulator
reports; health effects and medical records; and
media, union and legal reports. The incidents took
place in Australia, Germany, the United Kingdom
and the United States of America. Extensive data
on the aircraft flight history, acute and long-term
effects on crew, medical diagnoses and findings, and
maintenance findings were collated.

A table was then developed to categorize acute

and chronic symptoms. Study A included 142 pilots
reporting specific symptoms, while study B included
specific symptoms reported per incident, rather

than per person. Substances utilized in the oils and
hydraulic and de-icing fluids were then assessed
against the European Regulation EC No. 1272/2008 on
classification, labelling and packaging of substances
(CLP), hazard classifications (10) and hazard databases.
Symptoms were compared with published literature
on cabin air, hyperventilation and hypoxia. Study

A reviewed the workplace environment and general
health of the group of pilots, whereas study B reviewed
the various associated health and operational factors
of the 15 suspected contaminated air events.

Authors of this paper include a qualified respiratory
physician (JB) and medical pathologist (CVH), who
are competent to analyse and interpret the health
effects outlined in the studies. The first author

(SM) is a commercial pilot with a PhD and MSc in
this research area, and is thus uniquely qualified to
perform the data assessment.

RESULTS
STUDY A

Study A included the 219 pilots who reported either
specific (n = 142) or no (n = 77) health effects (8). Adverse
effects (ranging from acute to long-term symptoms)
included cardiovascular, gastrointestinal, general (fatigue,
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performance decrement) irritant, neurobehavioural,
neurological and respiratory effects (Fig. 1).

FIG 1. STUDY A: BAe 146 AIRCRAFT PILOT HEALTH SURVEY -
HEALTH EFFECTS (N = 219)
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Fig. 2 shows that of the 274 pilots surveyed, 88% were
aware of exposure to aircraft contaminated air. In
all, 34% reported frequent exposures, 18% reported
one to two big events and 7% reported visible smoke
or mist events, with most reporting fumes only. In
all, 63% reported immediate (i.e. acute, occurring
during the flight) to long-term (i.e. chronic, lasting
for >6 months) adverse health effects; 44% reported
acute or short-term effects (lasting for days to weeks);
and 32% reported medium-term (lasting for weeks to
months) chronic effects consistent with suspected
contaminated air exposures.

FIG. 2. STUDY A: BAe 146 PILOT ADVERSE HEALTH EFFECTS

(N =274)
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Of the 274 pilots, 36 (13%) had died or had experienced
chronicill health leading to a permanent loss of fitness

to fly. The types of adverse effects and diagnoses
described were: neurobehavioural, 64%; neurological
and general factors (e.g. chemical sensitivity, chronic
fatigue, gastrointestinal (GI) symptoms), 53%;
respiratory, 39%; and cardiovascular, 25%. The chronic
cohort (13%) reported ill health at 37-433% above the
controls. In all, 10% of the pilots had flown the BAe 146
for under 2 years, 54% for 3-10 years and 19% for over 11
years.

STUDY B

A range of findings for study B were identified based
on 15 selected incidents (shown in Table 1). In all, 80%
of events involved fumes only, 53% took place on

the flight deck and 27% took place in both the flight
deck and cabin. All events involved non-steady state
(i.e. transient) engine operation, with 80% occurring
during a climb and or descent. The incidents occurred
in seven different aircraft types and 87% were linked
to positive maintenance findings of oil leakage. In all,
66% of events involved further reports of fumes both
before and after the incident.

Symptoms ranging from in-flight incapacitation to
impairment were reported in 93% of events, with the
majority (73%) involving pilots and 33% including full
or partial incapacitation of two pilots. In all, 53% of
events included long-term adverse effects for one or
more crew members. Almost 75% of events included
adverse effects in more than one crew member and
47% of events reported 10-23 different symptoms.

In total, 73% of events were associated with some

form of medical investigation soon after the incident,
with less than 50% providing a variety of medical
findings (shown in Table 2). Chronic medical findings/
diagnoses were found for two thirds of events (shown
in Table 2), including cardiovascular, neurobehavioural,
neurological and respiratory symptoms, chronic
fatigue, multiple chemical sensitivity, aerotoxic
syndrome, cancer, soft tissue damage, and chemical
exposure. Nine pilots either became unfit to fly or died.
Passengers reported adverse effects in 27% of events.

This study highlights links to a variety of operational
factors: most events involved non-visible fumes only,
low use of emergency oxygen and checklists by pilots,
failure to report events as required, inadequate fault
identification, with residual events occurring, with
most events caused by oil leakage.
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TABLE 1. STUDY B: KEY FINDINGS

CATEGORY

TYPE OF EVENT
LOCATION

PHASE OF FLIGHT
ENGINE OPERATION
AIRCRAFT TYPES

PREVIOUS REPORTS OF FUMES ON AIRCRAFT
FOLLOWING REPORTS OF FUMES ON AIRCRAFT
MAINTENANCE FINDINGS

LEVEL OF EFFECT (AT TIME OF EVENT)- Pilots & cabin
crew

LEVEL OF EFFECT (AT TIME OF EVENT) -Pilot(s)

2 Pilot incapacitation- Full or partial

TIME OF EFFECT

NUMBER OF ACUTE SYMPTOMS REPORTED /INCIDENT
>1 CREW MEMBER AFFECTED

PASSENGERS EFFECTED

MEDICAL TESTS UNDERTAKEN AT TIME OF EVENT
MEDICAL FINDINGS AT TIME OF EVENT

MEDICAL FINDINGS/DIAGNOSIS LATER ON

LOSS OF PILOT MEDICAL CERTIFICATE/ ABILITY TO
FLY

LOSS OF CABIN CREW LONG-TERM FITNESS TO FLY
USE OF OXYGEN

DELAYED USE OF OXYGEN BY PILOTS

OXYGEN HELPED

EMERGENCY CHECKLIST USED BY PILOTS
REPORTING AS REQUIRED

AIR ACCIDENT INVESTIGATION BUREAU REPORT

Column A
Fumes x 12; Fumes & haze or smoke x 3

Flight deck x 8; Cabin x 3; Flight deck & cabin x 4

Climb & or descent x 12; After startx 1; Various phases x 2

Non steady state engine operation x 15

BAe 146 x5; A330x2; A319x2; B757x3

B737 x 1; B767 x1; B747 x 1

10

10

Oil x11;  Oil & hydraulic x 2; Unknown x 2 (1 possible oil overfill)

Incapacitation & or partial incapacitation x 7;
Incapacitation & impairment x 2;
Impairment x 5

Incapacitation - Full & or partial x 7;
Incapacitation & impairment x 1;
Impairment- all x 4

B

Immediate (in-flight] x 14;
Short to medium-term x 12;
Long-term x 8

1-9x8; 10-23x7

5
Both pilots x 6; 1 pilot x 3; All crew x 0
B
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TABLE 2. STUDY B: INDEPENDENT MEDICAL FINDINGS/DIAGNOSES BY MEDICAL STAFF

SHORT-TERM MEDICAL FINDINGS & DIAGNOSES - LONG-TERM MEDICAL FINDINGS & DIAGNOSES -

Hydrocarbon fume inhalation/chemical injury on RADS [Reactive Airways Dysfunction Syndrome) / 6
aircraft occupational asthma

Adverse effect on the vocal chords and bronchial 1 PTSD (Post Traumatic Stress Disorder) 3
tubes

Tricresyl phosphate (TCP) in blood 1 Neurotoxic injury 1
Raised levels of VOCs, nickel, cell degradation 1 Toxic encephalopathy 1
Double hernia due vomiting 1 Neuropathy on vocal chords/limbs 3
Poisoning by non-medical agent 5 MCS (Multiple Chemical Sensitivity) 1
SP02 70% / 80% (peripheral capillary oxygen 2 CFS (Chronic Fatigue Syndrome) 1
saturation)

Abnormal blood results: CK; CK-MB; LDH; GOT 2 Anxiety/depression 1
(AST); GPT (ALT)

Traumatic muscle damage and ischemia due 2 Cognitive dysfunction 4

excessive athletic sports or contamination
Toxic effect of gas, fumes or smoke 2

Possible inhibition of the enzyme AChe or other 2
neurospecific esterase caused by organophosphates

Toxicopy 2

carboxyhemoglobin at or above the high normal 4
range - exposure to burned organic chemicals

Dementia

ADHD (Attention Deficit Hyperactivity Disorder )

Seizure disorder

Depression

TOCP (Triortho cresyl phosphate) adduct on Bche 1 Aerotoxic syndrome 1
Inhalation injury 1 Chemical injury at work 1
Organophosphate (OP) type poisoning/internal 1 Neurological chemical injury 1
bleeding
CNS injury 1
G4 GBM (deceased) - (Glioblastoma brain tumour) 1
Wallerian degeneration 1
Vocal polyps 1
Heart attack + phosphate exposure (deceased) 1
Frontal lobe damage 1
Optic nerve damage 1
Migraines 1
OVERVIEW SURVEY neurobehavioural, neurological and respiratory
Table 3 lists a range of acute and chronic effects were reported. Study B found high rates of
symptom clusters with low to high prevalence acute GI, neurobehavioural, neurological, respiratory,
in the selected studies. Study A found moderate performance decrement and irritant effects, and
acute central nervous systems (CNS), general, GI, moderate levels of chronic, GI, neurobehavioural,
neurobehavioural and irritant effects. Moderate neurological, respiratory effects and general effects
levels of chronic cardiovascular, general (fatigue, such as chemical sensitivity, fatigue and performance
performance decrement, rheumatological), irritant, decrement skin and irritant effects.
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TABLE 3. OVERVIEW SURVEY

SYMPTOM Study A CLP- Haz- Hazard Data- HYPOXIA HYPERVEN-
ard clasifi- bases' TILATION
cation

n=142 15 incidents (harmo-
nized/noti-
fied)
No of pilots report- | No of incidents/ - oil, hy- - oil, hydraulic,
ing Symptoms symptom draulic, deicing fluid
deicing fluid
I L e N v 2 I
NEUROLOGICAL X X X
CENTRAL (CNS]) X X X
Incapacity/paralysis; Im- 9 (6%) 1 (1%) 15 (100%) X X X loss con-  semi con-
paired/loss of consciousness sciousness sciousness
Headache /Pressure in head/ 47 (33%) 21 (15%) 11 (73%) 5 (33%) X X X headache  headache
trouble speaking
Balance problems/erratic 11 8% 7 (B5%) 2 (13%) 1 (7%) X X X
movement/ataxia
Vision problems/tunnel or 11(8%) 10 (7%) 8 (583%) 1 (7%) X X unrespon-  visual dis-
double vision/dilated pupils/ sive pupils  turbances
nystagmus
PERIPHERAL [PNS) X X X
Motor;Sensory;Autonomic
Shaking/tremors; Inco-ordi- 12 (9%) 17 11 (77%) 6 (40%) X X X shakes/
nation/motor response (12%) twitches
Paraesthesiae/numbnessin 12 (9%) 25 (18%) 5 (33%) 7 (46%) Neurotoxic- X X X tingling/
limbs/other; Peripheral neu- ity, Single numbness
ropathy & repeat
exposure
Sweaty/temperature control/ 7 (5%) 6 (4%) 3 (21%) 6 (60%) X X X sweating sweats/hot/
pallor/flushing/taste cold
NEUROBEHAVIOURAL X X X
NEUROLOGICAL X X
Discomfort/intoxication/diso- 16 (11%) 3 (2%) 10 (66%) 1 (7%) X X confusion/  confusion/
rientation/ disorienta- disorienta-
confusion tion tion
Behavioural/personaility 1 (1%) 20 (14%) 7 (46%) X X X unreality unreality/
Changes;unreality/anxiety/ anxiety
depression
Dizziness/light-headedness/ 21 (15%) 9 (6%) 11 (73%) 3 (20%) Drowsi- X X X light head- light head-
lethargy/drowsiness ness/ edness edness
dizzi-
ness:CNS
COGNITIVE X X dizziness
Cognitive problems: problem 46 (32%) 58 (41%) 14 (93%) 9 (60%) X X X cognitive cognitive
solving/concentration/memo- problems  impairment
ry/writing
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TABLE 3. OVERVIEW SURVEY

SYMPTOM Study A CLP- Haz- i Hazard Data- HYPOXIA HYPERVEN-
ard clasifi- bases' TILATION
cation

= 15 incidents (harmo-
nized/noti-
fied)
No of pilots report- | No of incidents/ - oil, hy- - oil, hydraulic
ing Symptoms symptom draulic, deicing fluid
deicing fluid

_----

Giggling/euphoric 2 (13%) euphoria

GASTROINTESTINAL X X

Nausea/vomiting/ Diarrhoea 25 (18%) 14 (10%) 14 (93%) 5 (33%) Harmfulif X X X nausea/
swallowed vomiting

Cramps/bloating/pain/diges- 2 (1%) 4 (27%) 2 (13%) Harmful/ X X X bloating/

tive problems fatalif in- belching
haled

RESPIRATORY Respiratory
tractirri-
tant

Breathing problems/cough/ 15 (11%) 34 (23%) 11 (73%) 4 (27%) Respiratory X X X breathing  breathing

chest discomfort/wheezing/ sensitiza- problems  problems

lung irritation tion Allergy/
asthma /
difficulty
breathing

CARDIOVASCULAR chest pain

Chest pain/ tightness/variable 6 (4%)  21(14%) 5 (33%) X X variable irregular

heart rate/palpitations/BP heart rate/ heart rate/

palpitations palpitations

GENERAL: rheumatological; Target

miscellaneous; soft tissue organ tox-
icity-single/
repeat

Joint/muscle pain/aches/ 8 (6%) 23(16%) 4 (27%) 2 (13%) Liver; uri- X X X weakness

twitches/weakness nary tract;
heart;

Feeling unwell/performance 33 (23%) 54 (38%) 15 (100%) 3 (20%) Respira- X

decrement tory; sys-
temic; CNS
Fatigue/chronic fatigue/ex- 27 (19%) 65 (46%) 3 (20%) 6 (40%)  blood; X X X fatigue exhaustion
haustion kidneys
Chemical sensitivity 3 (2%) 13 (9%) 5 (33%) X
Vocal/nasal/ throat polyps/ 1 (7%) 1 (7%) X
swelling
IRRITATION
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TABLE 3. OVERVIEW SURVEY

SYMPTOM Study A

No of pilots report-

ing Symptoms

B S N 73

3 (21%)

Eye, nose, throat & voice ir- 41 (29%) 14 (11%)
ritation/burning/redness/

hoarseness

SKIN

Skin reaction/blisters/rash 7 (5%)  11(8%)
(uncovered areas); Burning

scalp/alopecia

IMMUNE SYSTEM

Recurrent respiratory tract 11 (8%) 12 (8%)
infections/altered immune

system

CANCERS 9 (6%)

e X indicates symptom present.

15 incidents

No of incidents/

symptom

15 (100%)

4 (27%)

5 (34%)

1 (7%)

1 (7%)

CLP-
ard clasifi-

Hazard Data-
bases'

Haz-

cation

(harmo-
nized/noti-
fied)

- oil, hy- - oil, hydraulic

draulic, deicing fluid

deicing fluid

Eyeirrita- X
tion

Skin irri-
tant/

skin sensi-
tization

Harmful- X X X
skin expo-
sure

Genetic other  other

defects

Damage: X
fertility/
unborn

Carc1B/2 X X
- bladder;
liver

other

HYPOXIA HYPERVEN-

TILATION

dry mouth

bluish/red
skin

f Hazardous Substances Data Bank, International Chemical Safety Card, US National Institute for Occupational Safety and Health.
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The globally harmonized hazard classification system
(i.e. CLP) for levels of substances present in oil and
hydraulic and de-icing fluids lists a wide range of
mandatory (harmonized) and non-mandatory (notified)
hazard warnings. These include CNS, inhalation,
neurotoxic and skin warnings; single and repeat
exposure organ toxicity (systemic, CNS, respiratory
and other); eye, skin and respiratory irritation;
respiratory and skin sensitization; and genetic,
reproductive and carcinogenic hazards. Key hazard
databases (e.g. Hazardous Substances Data Bank,
International Chemical Safety Card, US National
Institute for Occupational Safety and Health) include
arange of acute and chronic hazards associated

with substances present in aircraft fluids, including
cardiovascular, carcinogenic, GI, general, irritant,
neurobehavioural, neurological, respiratory and skin
effects. The available literature on exposure to aircraft
fluids covers all categories identified. The adverse
effects of hyperventilation and hypoxia cover some of
the same categories.

DISCUSSION

Bleed air contamination has been recognized since
the introduction of the bleed air system in the 1950s
and remains a problem through to the present day (2,
7,11-14). All current transport aircraft, except for the
Boeing 787, use the bleed air system to provide cabin
ventilation. Transient, low-level oil leakage over the
engine oil seals into the aircraft air supply occurs
during normal flight operations, with less frequent,
higher level leakage under certain operational
conditions (e.g. seal wear or seal failure) (4). The use of
pressurized air from the engine compressor to both
seal the oil-bearing chamber and supply cabin bleed
air provides a mechanism for low-level oil leakage in
routine engine operations (4, 15). While many experts
have suggested that oil leakage is associated only with
rare failure events, others now recognize that chronic
exposure is caused by the so-called tiny amounts

of oil vapours released by oil leaking continuously
over the seals during engine power changes (4, 16).
The manufacturer of aircraft described in study

A acknowledged that all engines leak oil, that the
amount of oil leaked by their engines was previously
greater than the industry average, and that there was
a general health and safety problem, but no in-flight
safety issues (17).

Although there have been many attempts to determine
the frequency of oil fume events from available
reports, underreporting is widely recognized (8,

12). Thus, the population exposed to low-level oil

fumes in flight is considered to comprise all crew

and passengers. In 2015, this represented 3.5 billion
passengers and around 0.5 million crew members.

The debate on cabin air contamination commonly
focuses on ad hoc air-monitoring findings undertaken
during normal flight operations. However, a number
of smaller case studies have been undertaken over

the last 6 decades. An early case study reported eye,
nose and throat irritation, nausea, chest tightness,
breathing difficulties, fatigue, light-headedness,
dizziness, faintness, headache, vision problems and

a metallic taste (1). A number of case studies describing
cardiovascular, general, GI, irritant, neurobehavioural,
neurological and respiratory effects of cabin air have
also been reported (see Table 4.11 in (8)). Further case
studies have focused on exposure to a mixture of
volatile organic compounds and OPs (18, 19). The results
presented here are consistent with the findings of
these studies.

A syndrome consists of a group of signs and
symptoms, some or all of which consistently occur
together (although not all need be present), and can be
recognized as a distinct entity. It has been suggested
that aerotoxic syndrome, first described in 2000 (20),
is not a medical entity. Additionally, the reported
symptoms are suggested to be “so broad and non-
specific and can have many causes that it is difficult
to define or discern a precise illness or syndrome”

(14). Physicians make a diagnosis on the merits of

the case at hand and will then prescribe appropriate
treatment. However, the information required for
identifying a syndrome is not available at the level of
the individual patient, but rather at the population
level - it is epidemiological in nature. The symptoms
associated with chronic low-dose exposure to OPs
are acknowledged to be nonspecific and diffuse. For
these reasons, clinicians who only treat one exposure
case at a time may feel able to dismiss the concept of
aerotoxic syndrome.

This overview study is the first to report extensive
findings from two different cohorts. There were clear,
consistent acute and chronic patterns of adverse
effects, including CNS and peripheral nervous system
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(PNS; motor, sensory and autonomic nervous systems);
neurobehavioural (neurological and cognitive systems);
gastrointestinal; respiratory; cardiovascular; general
(rheumatological, performance decrement, fatigue, soft
tissue damage); irritant, skin and sensitizing effects.

Study A found that aircrew had a high level of
awareness of working in a contaminated air
environment, along with a higher rate of repeated, low-
level background fume events, while study B identified
acute exposures occurring in addition to general
chronic exposures. Therefore, the so-called acute-
on-chronic effects of exposure to OPs and pyrolysed
mixtures must be considered. As shown in Fig. 3,
studies A and B identified different rates of symptoms;
however, there is a clear pattern of primarily
neurological and respiratory symptoms.

The medical findings and diagnoses, while significant
and consistent with exposure to substances in aircraft
fluids and to complex, thermally degraded mixtures,
have not been well recognized within the aviation
industry. Primary data has been lost for a number

of reasons, including lack of a recognized medical
protocol, lack of an aircraft air-monitoring system,

a general reluctance to volunteer information on

an issue that is not accepted by the airline industry,
lack of education about aircraft contaminated air,
difficulties associated with maintenance investigations
for bleed air contamination, and reluctance by airlines
to investigate such events. There is a clear disincentive
to report health effects when a commercial pilot’s
licence and career depend on good health (8, 21).

The lack of an internationally accepted protocol

for investigating aircraft fume events hampers our
understanding of the consequences of such exposure.
A useful protocol should include: checklists for
sampling aircraft air and surfaces, along with adequate
numbers of appropriate collection and storage
containers; and specimen collection (blood, urine)
using standard methods from crew and passengers
within maximum time limits or at stated collection
times. Adopting such protocols would enable the
collection of standardized, consistent data which
would, in turn, facilitate a better understanding of
the medical consequences of fume exposure. Progress
in this field is hampered by a general lack of medical
training in toxicology.

FIG. 3. STUDIES A AND B: PREVALENCE OF CHRONIC AND
ACUTE (A) NEUROLOGICAL, (B) NEUROBEHAVIOURAL AND
(C) NON-NEUROLOGICAL SYMPTOMS

100 4

80
604
40 4

20

0-

Incapacity
Headache
Balance
Vision

~ Tremors/
incoordination
Numbness/
tingling
Autonomic

[l Study B: chronic [l Study A: chronic Study A: acute [l Study B: acute

100
80
60 -
40 A
20 4

%

Disorientation/
confusion
Behavioural
change
Dizziness/
lethargy
Co%mtive
problems
Euphoria

W Study B: chronic [l Study A: chronic Study A: acute M Study B: acute

100 I
80 I

60 1
40 A

%

20 A

Respiratory problems
Cardiovascular
problems

Irritation
Nausea/vomiting

Gl problems
Rheumatological
pains/weakness
Fatigue
Performance
decrement
Chemical sensitivity
Skin problems
Cancer

[ Study B: chronic [l Study A: chronic Study A: acute M Study B: acute

TCP has neurotoxic properties (22), but the widespread
belief that only ortho isomers of TCP are dangerous

is invalid. The 99.7% of non-ortho isomers of TCP

and TAP can cause nerve demyelination and inhibit
various enzymes, including those linked to cognition
(23-25).

It is widely accepted that high concentrations of OP
compounds poison enzyme systems and have direct
toxicological influences on living cells. These properties
were first exploited for the development of nerve gases
and later for insecticides. Although OPs can bind to
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many different enzymes, their best-known actions

are on cholinesterases and neuropathy target esterase
(NTE). The principal mode of action is to disturb

the process of acetylcholine metabolism, a natural
neurotransmitter substance found in the CNS and
PNS. Neurotransmitters normally have a short half-
life because they are rapidly destroyed by specific
enzymes. This prevents their build-up; if further signal
isrequired, then more neurotransmitter is secreted
from neurons. When OPs poison acetylcholinesterase,
the resulting increase in acetylcholine concentration
overstimulates acetylcholine receptors, causing CNS
and PNS symptoms. People exposed to a fume event
have reductions in acetylcholinesterase and NTE
activity (18). CNS symptoms include ataxia, drowsiness,
headache, poor concentration and visual disturbances,
with higher doses leading to coma. PNS symptoms
include altered muscle tone, tremor and paraesthesae
(pins and needles).

However, OPs can have more subtle effects at lower
doses, particularly with repeated exposures. Terry
reviewed non-cholinergic mechanisms of OP toxicity,
including covalent binding of OPs to tyrosine and
lysine residues, which suggests that numerous
proteins can be modified by OPs (26). In addition, OP
concentrations of up to three orders of magnitude
below those required for cholinesterase inhibition can
(i) cause oxidative stress and neuroinflammation and
(ii) affect known OP targets such as motor proteins,
neuronal cytoskeleton proteins, axonal transport,
neurotrophins and mitochondria.

Tri-o-cresyl phosphate has been shown to cause
primary axonal degeneration and subsequent
secondary demyelination (27). Thus, the
symptomatology of OP exposure tends to be rather
nonspecific. Indeed, it is relevant that multiple
sclerosis, a demyelinating disease, can present as
almost any combination of neurological symptoms — it
can thus be described as protean. In a similar way, OP
exposure damage tends not to cause a clear-cut set

of localizing signs and symptoms that are instantly
recognizable as a syndrome, but rather to a pattern of
diffuse neurological symptoms. This is consistent with
their mode of action and the resulting diagnosis of
diffuse toxic encephalopathy.

The very-low-dose effects described by Terry (26)
support the exposure pattern among aircrew described

in the present studies — chronic, continual, low-dose
exposure with occasional acute-on-chronic, higher-
dose episodes. This scenario could explain the apparent
differential vulnerability between aircrew and
passengers. Supporting evidence for this hypothesis
was provided by an in vitro study in which pre-
exposure of neuroblast cells to very-low-dose OPs made
them much more susceptible to neurotoxic damage
compared with non-pre-exposed cells upon further
challenge by a higher dose of a variety of OPs (28).

Individual susceptibility to damage by OP exposure
appears to be highly variable. Some people have
constitutionally low levels of liver enzymes, such as
paraoxonases, that detoxify OPs in the liver. It was
demonstrated that farmers with lower paraoxonase
levels are more likely to suffer from dippers flu as

a result of exposure to OP sheep dips (29). This finding
may help explain why not all aircrew appear to be
equally affected by fume events. It also goes some
way toward explaining the apparent differential
susceptibility between aircrew and passengers.

Respiratory symptoms are likely to be secondary to
direct irritation or damage to lung tissue. Substances
that are not toxic individually may become highly
toxic within a pyrolysed mixture (13). There is growing
evidence that the response to low-level exposure

to mixtures of toxic substances can differ from the
response to acute, high-dose exposure to single toxins
(30, 31). The predominance of respiratory symptoms
(second only to neurological symptoms) in these
studies should be considered direct evidence of the
presence of appreciable levels of irritants in cabin air
during fume events.

Some researchers suggest there is no causative agent
or that there is a temporal association only between
exposures and adverse effects (7, 9). However, the
findings from the present study are consistent with
previous reports which accept that the Bradford

Hill causation criteria are met in eight out of nine
categories (the exception was a dose-response
relationship) (8). This study identified a cause—

effect relationship for exposure and symptoms

and diagnosis; thus, disease findings are linked to
occupational and environmental exposure. Causation
is also accepted elsewhere (32).
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Numerous arguments have been used to deny

the recognition of aerotoxic syndrome as a new
occupational disease. Levels of contaminants are often
reported to be below exposure standards. However,
the use of such standards does not apply to the

public, at altitude or to a complex pyrolysed mixture
(33). Furthermore, industry accepted standards are
designed to protect most (but not all) of exposed
individuals. It is well recognized that some individuals
will develop disease at environmental concentrations
well below these standards. Furthermore, the effects
are said to be inconsistent with tri-o-cresyl phosphate-
associated, OP-induced delayed neuropathy, while
ignoring all other indicators of toxicity; thus, nocebo

is the suggested mechanism (7). The studies reported
herein identify PNS neuropathy along with one case
of OP-induced delayed neuropathy (characterized by
Wallerian degeneration) associated with confirmed oil
findings, among a range of other effects and diagnoses.

Hyperventilation and hypoxia were also suggested
to be responsible for the observed symptoms (9), but
this was based upon reports of selected symptoms
only. Although hyperventilation may occur in
stressful situations, to argue that fume-affected
aircrew suffer from a hyperventilation syndrome
simply because their symptoms resemble those

seen in a hyperventilating person is to ignore the
fact that overbreathing also occurs in individuals
with cardiac, lung and neuromuscular disorders.
Furthermore, if symptoms are, in fact, due to stress-
related hyperventilation, this would call into question
the industry’s selection process for aircrew. Hypoxia
will prompt hyperventilation, but if this is accepted
as the cause of the symptoms, then it follows that
the fume inhalation must have caused organic
injury. Additionally, this rationale ignores the strong
correlation between observed symptoms and the
hazard classification process and databases.

CONCLUSIONS

Aircraft air supplies contaminated by pyrolysed engine
oil and other aircraft fluids can reasonably be linked to
acute and chronic symptoms, findings and diagnoses,
thus establishing causation. Other potential causes of
symptoms have been suggested. However, these fail to
recognize that:

« the design mechanism allows chronic low-level
exposure to a complex mixture during both normal
flight and specific incident events with confirmed
leakage;

« observed effects are consistent with those of
recognized hazards;

« acute effects and operational limitations reduce
flight safety;

e chronic effects are common; and
» passengers occupy the same environment as crew.

Over 3.5 billion passengers and 0.5 million aircrew
were exposed to low levels of engine oils in 2015
(34—36). There is an obvious need for a clearly
defined internationally recognized medical protocol,
occupational syndrome and disease recognition, and
health and environmental data collection.
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AHHOTAL WA

WcxonHble aaHHble: 3a nocnegHune 60 net
HEO4HOKPATHO BbICKa3blBaNNCh ONACceHns no B CajioHe camoneTa.
noBOAY BPeAHOIr0 BO3AENCTBUA 3arpsi3HEHHO-
ro BO3/lyXa Ha 4fleHoB 3kunaxa. B canoH camo-
feTa Bo3Ayx noctynaeT be3 npefBapuTenbHON
bunbTpauumn Yepes KOMNpPeccop ABuraTens.
BepoATHOCTbL TOro, YTO MalWMHHOE Macno
MOXeT MpoCaynBaTbCs CKBO3b Mac/siHble 3a-
TBOpPbI B CUCTEMY MOAAYM BO3yXa, BbI3biBAET
HecKkoH4YaeMble cnopbl 06 onacHocTn Bo3gen-
CTBWA HENPOTOKCUYHbIX BELWECTB U TEPMUYe-
CKW A€CTPYKTUPOBAHHbBIX/MUPONN30BaHHbIX _

COCTOAHUN.
cMecel Ha 3gopoBbe niogei. Llens nccne-

AO0BaHWA — TUWATENIbHO U3YHYNTb COCTOAHNE

340P0OBbA HNEHOB 3KMMaXa B CBA3N C NOA0-

3peBaeMbiMn CaydyadMun 3arpa3HeHna Bo3yxa

MeTopabl: [poBefeHbl fBa NCCIeA0BaHUS,

B paMkax KoTopbix AaH 0b3op obcTosTENLCTB
1 CUMNTOMOB, HablogaeMbix y YNEHOB 3KMNa-
a camosieToB BO BpeMs paboThl B yCNOBUSX
cXaToro Bo3ayxa. 3atem bbina ucnons3osaHa
Tabnuua nocneAcTBUin NS 340POBbA C Liesblo
Knaccupukalmm cuMnToMoB 1 0630pa Apyrux
MNCTOYHWKOB JaHHbIX, KACaloUMXCA XMUAKOCTEN,

Mcnonb3yemMblx Npun pa60Te camoneTta, n Apyrux

Pe3ynbTathl: [loaTBEPXAEHO XPOHMYECKOE

nocTpoe BO3AencTBME HONbLWOro Yyncna Tep-

HbIX BELLLECTB Ha 340POBbE YNEHOB 3KMNaxa.
[Tpn aHanv3e nonyYeHHbIX MeANLUHCKUX AaH-
HBIX BbIABJIEHA YeTkas TeHAEHLMSA K pa3BUTHIO
OCTPbIX U XPOHWYeCKUX NoboYHbIX 3 deKToB,

B TOM YMCNe HepomnoBefeHYeCK X HapyLe-
HUW, @ TakXXe HeraTMBHOE BAUSHWE Ha HEPBHYIO

N OblXaTeibHYt0 CUCTEMbI.

BbiBoAbI: YcTaHOBNEHa YeTKad NPUYNH-
HO-CNeACTBEHHAsA CBA3b MEXAY BbIABAEHHbIMU
CUMNTOMaMu, AuarHo3amu v pesynbTaTaMu
aHanu3a ycnoBui, B KOTOPbIX paboTatoT aku-
naxu camoneta. [lokazaHa octpas Heobxoan-
MOCTb B pa3paboTke MEAWLMHCKOr0 NPOTOKOA
paccnefoBaHua NHUMAEHTOB W NPU3HAHWA

HoBOTrO NpodeccuoHanbHoro 3abonesanus.

MUYECKN AeCTPYKTUPOBaHHbLIX U HEMPOTOKCHY -

Knioyessle cnosa: AQPOTOKCUYECKMI CUHOPOM, 3ATPA3HEHWE BO3AYXA B CAJIOHE CAMONETA, MAPbLI MACEJT ABUTATENA

CAMONETA, TPVKPE3SNTOOCHAT

BBEAEHWME

B 1955 T. BriepBBIe HAa 6OPTY TPaXXJaHCKOTO BO3YIIHOTO

CynHa MPUMEHUIV BOEHHYIO TPaKTUKy 0T60pa BO3AY-
Xa OT KOMITPECCOPHOTO OTZesa JBUTATENS U [T0fa4Yn
ero 6e3 npeiBapuUTEeNbHON GUIBTPALIUYM B BEHTUJISA-
LVOHHYIO CUCTEMY CaJioHa. Beiy nonyyeHs! coobie-
HIISI O HETATVIBHOM BO3IEMCTBMU Ha YJIEHOB SKUIaXXa
HU3KNX YPOBHEN KOHIIEHTPALUYM CUHTETUYECKOTO MO-
TOPHOT'0 MacJa, IPOCauYMBaAIIEroCs Yyepes3 MacisiHble
3aTBOPHI (1). OMHO3HAYHO 6BIJIO IIPM3HAHO, YTO BO3VX,
OTOMpPAaeMBbIil OT KOMIIPECCOPOB IBUrATeI, 3arpsi3-

HeH B pe3yJibTaTe BHYTPEHHMX yTeUyeK MapoB Macja
(2). Bo3nyx, MOCTyHaKMMN B ra30BO3YLIHBIN TPAKT
IIBUTATEJIA, TAK)XXe MOXET 3arpA3HATHCA BeLleCTBAMY,
BXOJIAIIMMI B COCTaB I PaBANYECKMX U TPOTUBOO-
OneleHUTENBHBIX XXUAKOCTEN. B X0one nccnenoBaHui,
MPOBeAEHHBIX HAa BOEHHBIX BO3AYIIHBIX CYAaX, BbISAB-
JIEHO, YTO IMPY MTOBBIIIEHUY TEMIIEPATY PBI TMPON3a
HepTSAHBIe CMa30YHbIe Macjia BhIIeSI0T 6ObIIoe KO-
JIMUECTBO TOKCMYHBIX BEIIECTB (3).

B Typ6UHHBIX ABUTATENAX UCIIONb3YIOTCA CUHTETU-
YecKye CMa30uyHble Macia ¢ 3QUPHO OCHOBOM (95%),
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MUPOKUM psifoM Tpuapundocdarton (TAD), opraHo-
docdatHbIx (OP) MPOTUBOU3HOCHBIX MTPUCAIOK (OKOJIO
3%), a TaKXe 1-2% aMMUHO-aHTVMOKCUAAHTOB U 3alaTeH-
TOBAHHBIX MHTPEAMEHTOB. B KOMMepUeCcKknxX cMecax
opraHodocdaTHbIe MPMCAAKM O6BIYHO HA3BIBAIOTCS
Tpukpesundocharom (TKD). [Ipu Bo3genicTBUM SKCTpe-
MaJIbHBIX TeMIIepaTyp 3TU BelleCTBa BhIIENAKT O0Jb-
I110€ KOJIMUEeCTBO MMUPOJIM30BAHHBIX U YTTIEBOJAOPOIHBIX
coefvHeHUN. [MApaBANYECKME XUOKOCTU COCTOAT
rJIaBHBIM 06pa3oM u3 TpubyTui- u Tpudenmndocdaron
(TED 1 TOD), a npoTrBOOHGIEIEHUTENBHBIE XUIKO-
CTU — U3 3TUJIeHA U IPOIUIITTINKONEN.

3a rocienHue 20 JeT MPOBOAMIINCH MHOTOUMCJIEHHbIE
MCCreIOBaHMA KauyeCTBa BO3[lyXa B CAMOJIeTe BO BpeMH
HOpMaJbHOM PaboThl ABUTrATeNA. [Ipy 3TOM OCHOBHOE
BHMMaHMe yaenanock TK®, KoTopeit 06s194HO 06Hapy-
XMBaeTCsA B 25—-100% P06, B3ATEIX BO BpeMs peiica (4).
TBE® 65111 BEISABNIEH B TPpO6axX BO3lyXa B 73% PENCOB,

a B aHaJIM3ax MOYM YJIEHOB 3KMIIaka B 100% Clly4yaeB
obHapyxuBanuch MeTabonuTel TED 11 TOD B HU3KUX
KOHLIeHTpaLUuX.

HecMOTps Ha MHOTOYMCTIEHHBIE TOKJIA Bl U TPUMEPEI
13 IPAKTUKY, MTOSIBMBIINECS B IIOC/IeAHE TOLEL, 6OTIb-
II/e CIIOPHI BEJIYTCS OTHOCUTEIBHO UCTOUHMKA U KOM-
MMOHEHTOB 3aTPSA3HEHY ], TOKCMYHOCTHU, COTJIACOBAHHO-
CTY NPU3HAKOB ¥ CUMIITOMOB ¥ HaIM4NsI Kay3aJIbHOTO
MexaHu3Ma (5-7). [Ipy OTCYTCTBUM MEXYHAPOLHOTO
MPOTOKOJIA PaCcC/ieJOBaHU A UHIMIEHTOB, CBA3aHHBIX

C yXyZIIIeHMeM KaueCcTBa BO3[1yXa B CAMOJIETE, U CY-
IECTBYIOMMUX MPOTUBOPEUYNSX B OLEHKE BIMSIHUSA
3arps3HeHMs BO31yXa Ha 3M0POBbE YJIEHOB 3KMITaXXa

M IACCa)XMPOB MOJIYUYUTh COIIAaCOBAHHEIE JaHHEBIE 3a-
TpynHuTenbHO. CUTyaLNs OCTIOXHSAETCS ellle U TEM,
YTO BHI3BIBAIOIME OECITOKOMCTBO TOKCUMYHEIE BEIleCTBa,
MMeollyie TeHJeHIMIO B 0OHAPYXEHHBIX KOHLIEHTpaL -
SIX BBI3BIBATH AV PY3HBIE HEBPOJIOTUYECKME U IPYTUE
HapyIlIeHus, B HACTOsIee BpeMsa KJ1acCUPUIMPYIOTCS
KaK «HecTeududeckyer.

[lenb MaHHOTO MCCIIEAOBAHUSA — TIIATEIBHO U3y UYUTh
COCTOSTHIE YJIEHOB 3KMIIAXa B CBSA3M C TOA03PEBAEMEI-
MU CJTy4asiMy 3aTrpsi3HEHM S BO3[lyXa B CaMOJIETAX, 4TO-
6Bl OITPENIENINTB, YKA3BIBAIOT JIX 3aPETUCTPUPOBAHHEIE
CMMIITOMEL ¥ JMArHO3BI HA BO3[I€ICTBYE MM POIN30BaH-
HOTO Macjia IIBUTaTeNel, IBUTATEbHBIX XUJIKOCTEN

" OPYTUX XXUIKOCTEN, TPUCYTCTBYIOMUX B BO3IYXe
caJioHa CaMOJIeTa, MJI JXe Ha BO3LelCTBIEe OPYTUX
daxTopOoB.

METOL bl

HpOBE)leHbI IBa HE3ABUCUMEIX CCJIeAOBAHUSA, B paM-
KaX KOTOPBIX OBLIN U3Y4YEHBI 06CTOSATENBCTBA U CUM-
MITOMBI, HabJI0JaeMble Y YJIeHOB SKUIIa)ka caMojieTa
BO BpeMs paboThl B YCIIOBUSAX CXXATOr0 BO3yXa,
ompefieNIeHbl YPOBHY €ro 3arpsisHeHMs TPy OTOOpe OT
KOMIIpeccopa ABUraTess. 3aTeM /s KlaccubuKrauum
CMMIITOMOB I o63opa OAHHBIX N3 OPYTUX UCTOYHUKOB
B OTHOIIIEHUY BCEX XUAKOCTEN, KOTOPBIE NCIIONb3YIOT-
csipy paboTe caMoseTa, a TaK)XXe MHBIX BEI6paHHBIX
YCJIOBUM 6BIJIA UCIIONb30BaHa Tabnnila BO3AENCTBUA.

B paMKkax uccrnenoBaTebCKOrO MpoeKTa A 11 JuUcC-
cepTauuu Ha couckaHue crenenu PhD (8) npoBonuncsa
ONpOC, TOCBAILIEHHBI COCTOAHMIO 300POBbA IMNJIOTOB
camosneTtoB Momenu BAe 146. [1ns 3Toro onpoca npodco-
103aM nunotoB CoennHeHHoro KoponeBcTBa 65110 MTpei-
JIOXKEHO MPEeAOCTaBUTh CIIMCOK BCEX VMI3BECTHBIX IIMJIOTOB
CTpaHBIL, 06/1afal0Mmux cepTudnKaTaMu yrpapieHns
camornetaMu Mogerneit BBAe 146/146 Avro RJ (BA 146).
Bcero B onpoce cornacunamuch y4acTBOBATh 274 (14%)
MUJIOTOB-TlepxKaTeselt cepTudukatoB BAe 146 (7% u3
KOTOPBIX COCTaBUIIM XeHIHEI). O poC IPOBOAUICSH

B bopMe TenepOHHBIX MHTEPBBIO UJIM [Ty TEM 3aTI0JHe-
HUSA IUJI0TaMy aHKeT, B KOTOPBIX OHY ONMUCHIBAJIN UC-
NBITAHHOE MM BO3[IEMICTBIE 3aTPSA3HEHHOTO BO3yXa

M MIOCJIeJCTBUA 3TOr0 A1 UX 3[0POBbA. B paMkax onpo-
COB, IPOBEJIEHHBIX B IIEPUOZ C 2005 110 2009 T., Susan
Michaelis 3annManacs cbopoM gemorpadmieckux naH-
HBIX, JIETHBIX 6uorpaduii MujI0oTOB, OTYETOB O KaUueCTBe
BO3/1yXa B KabMHaX 3KUIaXa, 0 BMUAHNY 3arpsA3HEHUA
BO3[lyXa Ha 3[J0POBbe NIIOJIEN, a TAKXKe APYTUX MaTepu-
aJioB. 142 MUJIOTa COOOIMIMIIN O KOHKPETHBIX CUMIITOMAaXx
M AMarHo3ax, 30 — 0 HEraTUBHBIX BO3JIeMICTBUAX 3arpsis-
HEHHOT0 BO3/1yXa Ha 3/I0POBbE, He PeOoCTaBUB HMKA-
KX MTOJPOOHOCTEN, TOrAa KakK 77 MUJIOTOB He COOBIIUIN
0 KaKMX-IMO0 HETaTUBHBIX BO3[IEMICTBUAX, @ 25 — He [laln
HU TIOJIOXUTEIbHOTO, HY OTPULIATeIbHOrO OTBETA.

VccnenoBaTenbCKUM POEKT B BKII0OUan aHanu3s 15 npu-
MEepOB IMOTeHIIMAabHBIX MHIIMJIEHTOB, Kacalomuxcs Ka-
yeCTBa BO3[lyxa B KabuHe. VIHIMAEHTE! OBI/IM OTOOPAHEL
Ha OCHOBE IOKYMEHTMPOBAHHOTO MPeAIooXeHus 06
X COOTBETCTBUM OCTPBIM CJIy4YasiM TUIIEePBEHTUNALUN
U TUTIOKCUM (9), @ TaK)XXe UCXOA U3 Hanuumsa OO MPHBIX
IaHHBIX. VICTOYHMKAMU 3TUX NaHHBIX ABJSAINCH aBMa-
KOMITaHUY, YJIEHBI SKMIIAaXKa, OTYETHl O TeX0HCTyKMUBA-
HUU; OTUETHI O paccieloBaHUM MHLIIMAEHTOB U AOKJIa bl
OPraHOB HaJ130pa; AOKYMEHTHI yueTa MOCIeCTBUN Ad
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3[0POBBA U MeOUIMHCKAsA JOKyMeHTalusd; CpeiCTBa Mac-
coBoVt mHGopMalMu, MpodCo3sl U IPUANYIECKIE OTYe-
TBl. VIHOMEeHTHl MMeNny MeCcTO B ABCTpanuy, [epmManny,
CoenunenHoM KoponercTtBe u CIIIA. Beinu conocTapie-
HBI OOV PHEIE JaHHbBIE OTYETOB O MOJIeTax, 06 OCTPBIX

Y INIUTENbHBIX TOCNeACTBMUAX UHIMAEHTOB I8 300POBbsA
YJIEHOB 3KMIIaXa, 0 MEAULIMHCKUX AMArHO3ax U pe3yJib-
TaTaxX TEXHUYECKOTrO 0OCNTYXXMBaHUA.

CocrapneHa Tabnuia c kinaccudmkalimen oCTPhIX U XPO-
HUYECKUX CUMIITOMOB. M3 nccnenoBaHusa A ObIM UCIIONb-
30BaHbI JJaHHBIE O KOHKPETHBIX CUMIITOMAX, MOSABUBIINXCS
y 142 TINJIOTOB, B TO BPeMA KaK M3 UCCIefoBaHuA B — KOH-
KpeTHbIE CUMIITOMBI, 3apPEeTUCTPUPOBAHHEIE TPU KAXA0M
VMHIMJIEHTE, a He COObITeHHbIE OTAeIbHBIMI TUL[aMUA.
KoMIoHeHTHI, BXOAAIIME B COCTAB MallMHHOTO Macna,
TUJPaBINYECKUX U TPOTUBOOOIeIeHUTENBHBIX XUTI-
KOCTelt, POIJK OlleHKY € yueToM [ToctaHoBneHus EK
No. 1272/2008 0 knaccudukaluum, MapKUpPOBKE U YIIaKOBKe
BemecTB 1 cMecelt (CLP), kmaccudukaumii onmacHbIX Be-
mecTB (10) 1 6a3 aHHBIX OMACHBIX BellecTB. TakXe Obl1a
MpoBeJieHa CpaBHUTeIbHA S OlleHKa CUMMITTOMOB C MHOP-
MaliMel, IpeiCTaBJIeHHOM B Oy OJIMKOBAHHOM IUTEepaTy-
pe B OTHOILIEHU ] KayeCTBa BO3/lyXa B CaJloHE CaMOJIeTa,
TUIMEPBEHTUIALNY U TUTIOKCUY. B nccnenoBanmm A usy-
YyaJIuCh YCJIOBUA Ha paboueM MecTe 1 obllee COCTOSIHME
37I0POBbSA IPYIIIBI IMJIOTOB, TOT[Ia KaK B ICCIIeOBaHUY

B paccmaTpumBanuce 15 yCTaHOBJIEHHEBIX CJ1y4aeB [10[03pe-
BAeMOro 3arpsA3HeHN A BO3Ayxa 1 pa3inyHble CBA3aHHEIE
C 3TM QaKTOPEI 3[I0POBbS U YCIIOBUS PabOTHI.

B unci0 aBTOPOB JaHHOW CTAThy BXOAAT KBaNUDULIU-
POBaHHbIe TyJIBMOHOJIOT ¥ TaTojloroaHaToM (Jonathan
Burdon u C. Vyvyan Howard cooTBeTCTBEHHO); OHI 06-
nafaioT JOCTATOYHBIM YPOBHEM KOMIIETEHUMHY, ]Il TOTO
4yTOOBI MPOBECTM aHaJM3 ONMCAHHBIX B CCIeJOBAHUAX
MOCJIeICTBU [J1 300POBbA U UHTEPIIPETUPOBATh UX.
Susan Michaelis nuMeeT ombIT paboThl MMJIOTOM KOMMEP-
YeCKUX aBUAIMHMN, a Takxe cTeneHb PhD u MSc B 0bna-
CTU, KOTOPOJI MOCBAILEHO JaHHOEe UCCIIeJOBaHMe, U IT0-
TOMY 06y1aJlaeT peAKol KBanudukalen, o3BoIA0Ien
el MPOBOAUTE aHa/IN3 [I0JTyUeHHBIX JAHHBIX.

PE3YJIBTATbI
WCCNEAOBAHUE A

B pamkax uccnenoBaHus A 219 IMJIOTOB COOOMIMIN
O HaIMYUU KOHKPETHBIX MTOCIeICTBUN AJA UX 3[00PO0-
BbA (N = 142) unu 06 X OTCYTCTBUM (n = 77) (8). Tumsl

HeraT/BHOIO BO3/elCTBUA (OT OCTPHIX [JO XPOHMUe-
CKMX CMMIITOMOB) BKJIIOYaJIM CEPLIeYHO-COCYIUCTHIE,
XeNyoo4YHO-KMIIeuHble, 001mue (yCTanoCTh, CHUXXEHMe
paboToCrocobHOCTH), BBI3BIBAKOLIVE PA3ApakeHu ,
HelpoIoBeJleHYeCKle, HEBPOJIOTMYECKME U [IbIXaTeNb-
Hble HapYIIeHU .

PUCYHOK 1. UCCJTEAOBAHUE A: O6CJIEAOBAHUE
COCTOSIHNA 3A0P0BbA IKUNAXEWN BAe
146 - NOCNEACTBMA ANA 3A0POBbA (N =219)

AbIXaTefbHbIX NyTei
HapyleHna

Hapylerne dyHKLMM BEPXHUMX
CHuxeHue paboTocnocobrocTu
YxyAlWweHne namatym

['onosHasn bonb

MMpobnemel co 3peHnem
TowHoTa/Xenya04HO-KULEUHOE
paccTponcTBo
NcTowenue/ycTanocts
MokanbisaHe 8 koHeuHoCTAX/
npobnemsl ¢ Hepgami
CnyTaHHOCTb CO3HaHMs
[lesopvieHTauuns
onoBokpyxeHue
CepaeyHo-cocyancTele
XpoHuyeckas yctanocTb
CumnToMbl NpoCTyAbl/rpunna

M KpaTkoBpeMeHHble W CpepHe- unu BonroBpeMeHHble

Ha pucyHKe 2 MoKa3aHO, UTO M3 274 OTMPOIIEHHBIX TNJIO-
TOB 88% 3HaJIV O TOM, UTO MOJBEPratoTCs BO3MEVICTBIIO
3arpsI3HEHHOTO BO3]yXa caMoJieTa. 34% PeCIIOHIeHTOB
COOBUIMIIN O YACTHIX CTy4YasgX BO3IENCTBUSA, 18% — 06
OTHOM—[IBY X 3HAUMTEJIBHBIX CITyYasiX 1 7% — O CIydasax
MPUCYTCTBMS BUAMMOTO IbIMa UM TyMaHa, TPy 3TOM
HONBUIMHCTBO MUJIOTOB YKa3aJIy TOJIBKO Ha HaIMune
napoB. O HeGIATOMPUSATHLIX [TOCJIeACTBUAX IJIs 3710~
POBbS, MPOSABUBIINXCS CPa3y e UK 4epes KaKoe-To
BpeMs, COOBIINIIN 63% PECTIOHIEHTOB. [Ipu 3TOM 44%
MJIOTOB YKa3ajy Ha HeMelJIeHHBIe MJIM KpaTKOBpe-
MEHHBIE, a 32% — Ha CpefiHe- 1 JOJITOBpeMeHHEIEe T10-
CIIe[ICTBUS, COOTBETCTBYIOUIME MTPU3HAKAM [10J]03PEBa-
€MOr0 BO3JIeMICTBIS 3aT PA3SHEHHOTO BO3IyXa.

/13 274 UOTOB 36 (13%) MO0 UCTIBITEIBANIN XPOHU-
YyeCcKoe yXyZAlleHVe 3J0POBbA, UTO PUBEJIO K [TOJTHOM
noTtepe npodeccuoHanbHOM NPUTOJIHOCTY, TNHO CKOH-
yanuck. HebnaronpusaTHEIe IOCTEACTBUSA U JUATHO3EI
OBLIV pa3bUTEL Ha CleAyIolVe [PYIINEL: 64% — HEN-
pornoBeileHYeCKIe; 53% — HeBPOJIOTMYeCcKue 1 ob1e
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PUCYHOK 2. UCCNNEAOBAHUE B: HETATUBHbIE
NOCNEACTBUA ANA 3A0POBbA 3KUNAXKEN BAe 146
(N = 274)

XpOHVI‘-leCKOe yxyauwexwve
COCTOAHNA 340P0BbLA

CpeﬂHe- VN LoNroBpemMeHHble
nocneacTsuaA Angd 340p0BbA

HemepaneHHble nnn KpaTkoBpeMeHHble
nocneacTsna Ana 340posbA

Yucno coobuiernit o HebnaronpuaTHbIX
NoCNeACTBUsX A5 3[0POBbA

Yucno nunoTos, KOTOpble 3Hanu 0 TOM,
YTO NOABEPraloTCA BO3LENCTBUIO
3arpA3HeHHoOro Bo3ayxa

0 10 20 30 40 50 60
%

70 80 90 100

dakTopHl (HanmpuMep, UYyBCTBUTEbHOCTD K XMMUYe-
CKMM BellleCTBaM; XPOHMUYECKaA YCTAJIOCTh, XXeNlyLoy-
HO-KUILIeYHOE PACCTPOICTBO); 39% — IbIXaTeJIbHEIE;
25% — CepAeYHO-COCYAUCThIe HapylueHyA. B rpynme
XPOHMYECKMX BONIBHBIX 13% coobwany 06 yXynIeHnn
COCTOSIHMA 3[J0POBbSA, IPMYEM Ha YPOBHE, KOTOPBIN

B 37-433% pas MpeBbIlaj oKa3aTeNny KOHTPOJIbHON
TPYIIEL 10% NUJIOTOB JIeTany Ha caMoeTax BAe 146
MeHee IBYX JIeT, 54% — OT Tpex 10 10 JIeT, 19% — 6ojee
11 JIET.

NCCNEANOBAHUE B

CneKTp oxBaTa 0OBEKTOB AJIs CCIIe[IoBaHMs B ObIn
orpefieieH Ha OCHOBAHMU BEIOOPKY U3 15 MHIIUIEH-
TOB (CM. Tab71. 1). 80% MHIUJIEHTOB GBIV 00y CIOBJIEHEI
BO3JIeMICTBMEM TOJIBKO MTAPOB, 53% — MPOM30IIJIN B Ka-
61 He MMJIOTOB U 27% — KaK B KabuHe uUJoTa, Tak U B
MacCaXXMpCKoM cajioHe. Bce MHIIMOEHTH MMeN MeCTO
BO BpeMs# HeCTallMIOHAPHOI (T.e. IepexonHOM) ¢pa3el
paboThI ABUTATENS, IPU 3TOM 80% — BO BpeMs B3JieTa
VIV TIOCAIKM caMosieTa. VIHUMIeHTRI CTYYMINCh Ha
BO3JIYIIHBIX CyZlaX CEMU TUIIOB; B OTHOIIEHWU 87% VH-
LMUIEHTOB IIPU TEXOCMOTPe Obljla OOHAPYXeHa yTeuyKa
Macia. 155 66% coobiljasoch 0 HaJIMUMU ITapoB Kak 1o,
TakK 1 MocJie UHIUIEeHTA.

CMMIITOMBI, HAYMHAas OT YaCTMUYHOI'O CHYKEHUS TPYHO-
CMOCO6HOCTM YJIEHOB 3KMIa)ka BO BpeMs MoJieTa BIJIOTh
IO ee TIOJTHOM TTOTepY, OBIIN 3aPEerUCTPUPOBAHEL B 93%
ciyJaes, IPY 3TOM GOJBIIMHCTBO ClydyaeB (73%) Kaca-
JINCH TIJIOTOB, B 33% CJy4YaeB MOJHAS WX YaCTUYHAS
MoTepsi TPYOOCIIOCOOHOCTM HACTYTIMIA Y IBYX ITUJIOTOB.
B 53% ciyuaeB Habo0ganMCh NOJTOCPOYHEIe Hebla-
TOMPUATHBIE TIOC/IE/ICTBUS Y OMHOTO U HECKOTTBKUX
YJIeHOB 3KuIaxa. [1o4Tu B 75% c/iyyaeB OTMeualuch
He61aronpusTHBIE TTOCTeCTBMS OJJHOBPEMEHHO Y He-

CKOJIBKMX YJIEHOB SKUTIAXa, a B 47% CydaeB coobina-
JIOCh O IPOSABJIEHUM 10—23 Pa3HBEIX CUMIITOMOB. B 73%
Cay4aeB I0C/Ie MHUMUAEHTA IIPOBOAMINCE MEOMUILIMHCKIE
MCCJIeIOBAHMSA B pa3IMuHOM 06'beMe, TIPU 3TOM MeHee
50% 13 HUX Jany psijl MeJUIMHCKUX Pe3ybTaToB/
IMarHO30B, KaK IoKa3aHo B Tabnuile 2. [IBe TPeTu CIIy-
YyaeB yKa3bIBaJIX Ha JIONITOBPEMEHHbBIE MeINLIVHCKIEe
pes3ynbTaThl/AMarHossl (CM. Tabn. 2). K HuM oTHOCATCSA
CepIeyYHO-COCYOMCThIE, HEIPOIOBeAeHUeCKIie, HEBPO-
JIOTMYECKME U IbIXaTeIbHbIe CUMITTOMBI, XPOHMYECKa s
YCTaJIOCTh, YYBCTBUTEIBHOCTH K MHOTOUMCIEHHBIM
XUMUYECKUM areHTaM, adpPOTOKCUYUECKUI CMHAPOM,
OHKOJIOTMYeCKye 3abosieBaH A, MOBPeXAeHe MATKNX
TKaHell, a TaK)xe BpeJiHOe BO3/IeiiCTBIE XMUKATOB. [le-
BSITH [IMJIOTOB YTPaTUIIX CIIOCOGHOCTh COBEPIIATh [10j1e-
THI 1160 yMepnu. [Tacca)Xupsl COOBIanM O HETaTUBHBIX
MOCTIEICTBUSAX B 27% CJIydYaes.

OTO MCCleJOBaHYEe CBMUIETEIBCTBYET O HAIU4UN CBS-
31 C Pa3HOOOPa3HBIMY GaKTOpaMy SKCIUTyaTaluu
CaMOJIETOB: HOJIBIIMHCTBO CTy4aeB COMPOBOX/IAI0Ch
BbIJleJIeHVEeM TOJIBKO HEBUIMMBIX 1APOB; BEISABJIEH HU3-
KU yPOBEHb MCIIOIB30BAHMSA MUJIOTAMY aBaAPUITHBIX
3aracoB KMCJIOPO/ia U KapT KOHTPOJBHBIX TPOBEPOXK;
OTYeThl 06 ATUX CITydYasgxX He COCTABJISAINCE HAIJIeXa-
M 06pa3oM; MpobieMel C UAeHTUPUKALIEN HENC-
MPaBHOCTY IPUBONUIIN K TTOCTEAYIONMM MHITUIEHTAM;
B 6OJBIIMHCTBE CJIy4YaeB IIPUUMHON MHIMIeHTA OBIIa
yTedka Macia.

O630P PE3YJIbTATOB
NCCNEQOBAHUN AU B

B Tabnuile 3 mpe[icTaBeH MMPOKUI CIIEKTP KIaCTEPOB
XPOHMUYECKMX U OCTPBIX CUMIITOMOB, paCIIPOCTPaHeH-
HOCTB KOTOPBIX B BEIOPaHHBIX MCCIEOBAHMAX BAPbU-
pyeTCcs OT HU3KOM 10 BBICOKO. B X0Jie nccnenoBaHms
A BBEIABJIEHBI CPEJHEOCTPBIe HETATMBHEIE [TOCTIEACTBIUA
IUJi LeHTpaibHOVM HepBHOM cucTeMsl (LIHC), obiuine
pacCTPOICTRA, XeNyAoUHO-KUIIeYHbIe U HelipOoroBe-
IleHUeCKVe HapylleHVA. 3aperuCcTppPOBaHbl yMepeH-
Hble YPOBHM XPOHMNYECKNX CEPIeYHO-COCYIUCThIX

1 06X (YCTaaoCThb, CHUXeHMe paboTOCIIOCO6HOCTH,
PEeBMaTOJIOTMUEeCKMX) CUMIITOMOB, @ TaK)Xe BBI3bIBa-
I0IMX pa3fpakeHue KOXI, HeMPOIoBeJeHUeCKIX,
HEBPOJIOTUYECKUX U IbIXaTeIbHBIX CUMIITOMOB. B pe-
3yJibTaTe UCCIeJOBaHUA B BEIABNIEHEI BEICOKME YPOBHU
pacnpoCcTpaHeHM A TaKMX HETaTUBHBIX MTOCJIeICTBUN
IlJIS 3I0POBbS, KAK OCTPBIE XKeNyIOYHO-KUIIIEeUHbIe, HEl-
ponoBeleHYeCKle, HeBPOJIOTUYECKIe, fEIXaTeNIbHEIE,
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TABNTUUA 1. UCCNENOBAHUE B OCHOBHbIE PE3YJIbTATbI

KATEOPWNA

TUN UHUWMOEHTA
MECTO
®ASBATIONETA

PABOTA IBUTATEJIA
MOJEJIN CAMOJIETOB

NPEALIAYLIVE COOBLEHMA O MPUCYTCTBMM MCNAPEHNI B
CAJIOHE CAMOJIETA

MOCNEAYIOLME COOBLLEHMA O NPUCYTCTBMN UCMAPEHWI B
CAJIOHE CAMOJIETA

PE3YJIbTATBI TEXOCMOTPA

YPOBEHb MOCNEACTBUI [BO BPEMA MHUMAOEHTA) - nunot(si)
M YneHbl 3KMnaxa

YPOBEHb MOCNEACTBUI (BO BPEMA MHUMOEHTA) - nunot(bi)

HOTepﬂ pr,EI,OCI'IOCO6HOCTI/I OABYX MMNOTOB - NOJIHaA nnn 4actn4Haa

BPEMSA NPOABJIEHNMA MOCNEACTBUN

YICI0 SAPETUCTPUPOBAHHbBIX OCTPbIX CUMITOMOB/
VHUMOEHT

MOCTPALANIO MEHEE OHOI O YJIEHA SKUTTAXA
MOCTPALABLUME MACCAXWPDI
MEOVUMHCKWE TECTbI, MPOBEAEHHBLIE BO BPEMA MHUMOEHTA

PESYNLTATHI MEAMUMHCKMX MCCEAOBAHWI BO BPEMA
NHUMOEHTA

PE3VYJIBTATbI MEAWNUMHCKMX UCCNEQOBAHUA/ANATHO3 NO3XKE

Y1CJ10 NMNOTOB, YTPATUBLUMX MEOVUMHCKMIA CEPTUDUKAT/
BO3MOXHOCTb COBEPLLUATL MOJIETHI

YMC10 YITEHOB 3KUMAXA, YTPATUBLWX OOJITOBPEMEHHYIO
MPUTOOHOCTL K MOJIETAM

NCMOJIb3BOBAHWE SAMACOB KMCJTOPOA

3ATMO3OAJIOE NCTMOJIb3OBAHWNE 3ATTACOB KMCJTOPOA
MNII0TAMUN

KMCJTOPO[ MoMor

NEPEYEHb OEMCTBUM B ABAPUMHOM CUTYALIW,
COBEPLUEHHbIX MMOTAMMU

HAONEXALLEE COCTABJIEHME OTHETOB

OTYET BIOPO MO PACCNTEAOBAHNIO ABUALIMIOHHbBIX
MPOVCLLUECTBUN

KOJTOHKA A

NcnapeHua x 12;  wncnapeHua v Nerkui TyMaH naum AbiM x 3
B3aneTHas nanyba x 8; canoH x 3; nanyba n canoH x 4

Bsnet n/unu nocapka x 12; nocne zanyckax 1;
pa3Hble ha3bl x 2

HecTaunoHapHas ctanus pabotsl gBuratens x 15

BAe 146 x5; A330x2; A319x2; B757x3

B737 x1; B767x1; B747 x 1
10

10

Macno x 11; Macno u rugpasanyeckas XMLKoOCTb X 2;
Hen3BecTHO x 2 (1 BO3MOXHO NepeHanonHeHe Maciom)

MonHaa u/unv YyacTuyHas noteps TpygocnocobHocTn x 7;
[MoTeps v HapylweHwue TpygocnocobHOCTHU X 2;

HapyweHne TpynocnocobHocTr x 5

"MonHas u/unu yacTuyHaa noTeps TPYAOCNOCOBHOCTU X 7;
[ToTepsa v HapyweHue TpygocnocobHocTm X 1;

HapyweHne TpynocnocobHocTu - Bce X 4
B

HemennerHo (Bo Bpema nonetal x 14;
OT KpaTKo- A0 CpefiHeBPEMeHHOro X 12;

[donrospemeHHoe x 8
1-9x8; 10-23x7

06a nunota x 6; 1 nunoT x 3; BCe YneHbl aknnaxa x 0
5
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TABJINLA 2. NCCNEQOBAHWUE B HESABUCUMbIE MEAULIMHCKUE PE3YNBTATbI/AUATHO3bI, MOCTABJIEHHbIE

MEOAWUWHCKWM NEPCOHAJIOM

KPATKOBPEMEHHBIE MEAVUWMHCKNE PESYJIBTATHI [OJITOBPEMEHHBIE MEAVUWHCKNE
N ONATHOSbI PE3YJIBTATEI M ANATHO3bI

BabixaHue yrneBofopoAHbIX Fra30B/xuMuyeckas Tpagma
Ha bopTy camoneTa

HebnaronpuaTHoe BO34eNCTBME HA FONOCOBbLIE CBA3KM
n 6poHxManbHblie TpybKK

CopepxaHue Tpukpesunndpocdhata B KpoBw

MoBbiweHHble ypoBHM JIOC, HUKens, gerpafauma
KneTok

[lBoMHas rpbi>ka B pe3ynbTaTe pBOThI

OTpaBneHme HenekapCcTBeHHbIMW npenapataMn

SP02 70%/80% (HacbilueHHOCTb KpOBU
neprdepryeckmx Kanunaapos KUcaopoaom)

OTKIOHAOLLMECS OT HOPMbI PE3YIbTaThl aHANU308
kposu: CK; CK-MB; LDH; GOT (AST); GPT (ALT)

TpaBMaTnyeckoe NoBpeXAeHMe MbIWL, U neMryeckas
fonesHb B pe3ysbTaTe Ype3MepHbIX 3aHATUIA CNOPTOM
NN 3arpA3HeHns

Tokcnyeckoe BOBJJ,el;ICTBVIe rasoB naun abiMa

Bo3MoxHoe yrHeTeHMe aueTUAX0NNHICTepPasbl UK
Apyron HepocneunPUYHON acTepasbl, BbI3BaHHOE
opraHodocdaTamu

Tokcukonuna

MoBbILWEHHbIN YPOBEHb COAEPXKAHNA
kapbokcureMornobrHa - BO3feNCTBYE CXUraeMblx
OpraHu4ecknx BellecTs

Obpa3soBaHue TpuopTtokpesnndocdaTta c byX3
TpaBMa npw BAbIXaHUK

OTpasneHue opraHodochataMn/BHyTpeHHee
KpoBOTEeYeHME

PeakTuBHbIN CUHAPOM ANCHYHKLUM AbIXaTeNbHbIX
nyTen/npodeccmoHanbHas actMa

HOCTTpaBMaTVI‘-IECKOE cTpeccoBoe paCCTpOl;ICTBO

HenpoTokcuyeckas Tpasma

Tokcnyeckada aHuedanonatms

HerponaTtus rosocoBbix CBA30K/KOHEYHOCTEN
MHoxecTBeHHaA YyBCTBUTENBHOCTb K XMMUYECKIUM
areHTam

CMHLPOM XPOHUYECKON yCTanocTu

Tpesora/nenpeccus

KorHuTtnsHasa gucoyHkuma

OemMeHuna

CI/IH,EI,pOM ,El,eq)l/ll_U/lTa BHUMaHNA C TUNEPaKTUBHOCTbLIO

Anunencus

Henpeccus

A3poTOoKCUYECKUI CUHAPOM
XuMunyeckas TpaBMa Ha paboTe

HeBpOJ'IOI'l/Il-IECKOG XMMmn4yeckoe nospexneHune

Tpasma LLHC

MmuobnacToMa ronoeHoro Mo3ra (ckoHuancs)
Banneposckas fereHepaliuns

Monnnbl roN0COBbLIX CBA30K

NHbapkT + Bo3pencTere pochatos (ymep/na)
JlobHofonesoe noBpexaeHune

MoBpexaeHne 3pUTeNbHOIO HepBa

MurpeHu
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TABJINLA 3. 0O630PHOE UCCJNIEAOBAHUE

CUMIMTOM

HEBPOJIOIMYECKME
HAPYLLEHWA

LEHTPEIbHBIE (LHC)

HetpysocnocobHocTs/napa-
JIY; HapyLeHne co3HaHns/
noTeps Co3HaHUs

TonoBHasa bonb/nasneHve
B ronose/npobnemsl ¢ peysio

HapyweHue paBHoBecus/He-
npefckasyemble ABuxeHus/
atakcua

Mpobnembl co 3peHmnem/pes-
KO Cy>KeHHOe noe 3peHns

WAM ABOEHMWE B rnasax/pac-
WYPeHHble 3paYku/HuCTarm

NEPU®EPUMHBIE (MHC) -
MOTOPHbIE, CEHCOPHbIE,
aBTOHOMHble

[Oposxb/TpemMop; HapyweHue
KOOpPAUHALWN/ABUraTENbHON
peakLum

MapecTesus/oHeMeHne
KoHeuyHocTen/ap.; nepude-
puyeckas Heilponatus

MoTnneocTb/TeMnepaTyp-
HbIN KOHTPO/b/6NeaHOCTL/
runepemus/skyc

HEMPOMOBEOEHYECKME
HEBPOJIOI MYECKME

VccnepnosaHue A

Yucno nunoTos,
coobumBLINX
0 CMMNTOMax

XpoHu-
yeckune

OcTpble

9(6%)  1(1%)
47(33%) 21 (15%)
1(8%)  7(5%)
11(8%) 10 (7%)
12(9%) 17 (12%)
12(9%) 25 (18%)
7 (5%) 6 (4%)

Mcecnepgosanue B

15 nHUMAEHTOB

Yueno uHumaeHTos/
CYMNTOMOB

XpoHu-

OcTpbie
yeckue

15 (100%)

11(73%)  5(33%)
2 (13%) 1(7%)
8 (53%) 1(7%)
1M(77%) 6 (40%)
5(33%) 7 (46%)
3(21%) 6 (60%)

Cuctema knaccu-
dukaumm onac-
HocTu CLP

[apMoHuU3mpo-
BaHHbI1/co0b-
LEHHbIN

[suratensHoe
Macno, rmapas-
nAnyeckas Xua-
KOCTb, MPOTUBOO-
bneneHuTeNbHaA
XUAKOCTb

HenpoTokcmy-
HOCTb, eAMHNYHOE
1 MOBTOPHOE
BO34eNcTBMe

FMMNEPBEH-
TNMNAUNA

Basbl gaHHbIX onac-
HbIX BellecTs'

[BuratenbHoe Mac-
10, rMapasanyeckas
XWAKOCTb, MPOTUBO-
obnegeHnTenbHasa
XUAKOCTb

X -
OcTpble poru
yeckme
X X
X X
X X MoTeps MonybescosHa-
CO3HaHWA TenbHoe CoCTo-
AHNe
X X [onosHaa [onoBHas bonb
6onb
X X
X 3pauky, Hapywetne
He pearn- 3peHus
pylolue
Ha cBeT
X X
X X Opoxanne/
KOHBYAbCHM
X X Mokanvisanne/
oHeMeHwne
X X Motaun- Mot ropsauni/
BOCTb XONOAHbIN
X X
X
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TABJINLA 3. 0O630PHOE UCCJNIEAOBAHUE

CUMMNTOM VccnepnosaHue A Mcecnepgosanue B Cuctema knaccu- Basbl gaHHbIX onac- TMMNEPBEH-
dukaumm onac- HbIX BellecTs' TUNALNA
HocTw CLP
15 nHUMAeHTOB [apMoHuU3mpo-
BaHHbIN/c006-
LEHHbIN
Yucno nunotos, Yucno nHumaentos/ | LeuratensHoe [BuratensHoe mac-
cooBLMBLIMX CUMNTOMOB Macno, rmapas- N0, ruapasnudeckas
0 cUMMTOMax NINYECKan XUA- XWAKOCTb, MPOTUBO-
KOCTb, MPOTNBOO- obnefeHnTENbHAN
BnegeHnTeNbHAA XUAKOCTb
XUAKOCTb
X - X - X -
OcTpble poru OcTpbie poru OcTpble -
yeckue yeckue yeckue
Onckomdopt/mHTokenkauusa/ 16 (11%) 3 (2%) 10 (66%) 1 (7%) X X CnytaH-  CnyTaHHOCTb
AesopueHTauna/cnyTan- HOCTb cosHaHus/pe-
HOCTb CO3HaHNA cosHaHus/ 3opueHTaums
Aesopu-
eHTaLmA
Mosegenueckne/nununoct- 1 (1%) 20 (14%) 7 (46%) X X X YyscTBo  YyBCTBO He-
Hble M3MEHeHWA; YyBCTBO Hepeanb- peanbHoOCTH/
HepeanbHocTH/cocTosAHNE HoCTU coCTOsHME
Tpesorn/genpeccus Tpesoru
Fonosokpyxenne/npepobmo- 21 (15%) 9 (6%)  11(73%)  3(20%) ConnusocTs/ X X X Mpepob- Mpegobmopou-
poYyHoe cocToaHue/neTap- r0/I0BOKPYXeHe: MOpOYHOE HOE COCTOAHME
r1a/CoHANBOCTD LHC cocTon-
Hue
KOMHUTUBHBIE X X lonoBokpyxe-
HUue
KorHutngHele npobaemsi: 46(32%) 58(41%) 14(93%) 9 (60%) X X X KorHu- KorHutngHble
pelueHne 3a4a4/KoHLEH- TUBHbIE  HapylWweHus
Tpauusa BHUMaHna/namaTe/ Hapyle-
NUCbMO HUA
XuxukaHbe/sndopus 2 (13%) X X Jndopun
XKENYLOYHO-KNLWEYHBIE X X
TowwroTa/psoTa/anapes 25(18%) 14 (10%) 14(93%) 5(33%) BpegHbie npw X X X TowHoTa/
rnoTaHnm pBoTa
CnasMmbl/B3ayTne xnsoTa/ 2 (1%) 4 (27%) 2(13%)  BpeaHbie/cmep- X X X B3ayTne xnso-
Bons/npobnemsi ¢ nuwesa- TesbHble Npu Ta/oTpbixka
peHnem BAbIXaHUY
JbIXATEJIbHBIE Pasgpaxutens
AbIXaTeNbHbIX
nyTen
Mpobnemsl ¢ AbixaHnem/ 15(11%) 34 (23%) 11(73%)  4(27%)  Pecnupatopras X X X Mpobne-  Mpobnemsl
Kawenb/auckoMpopT B rpya- ceHcubunnsauns Mbl C b= C AblXaHueM
HOW KNneTke/cBUCTALLEE fbl- Anneprus/actma/ XaHvnem
xaHue/pasapaxeHine nerkux npobnemsi ¢ fibl-
xaHueM
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TABJINLA 3. 0O630PHOE UCCJNIEAOBAHUE

CUMMNTOM VccnepnosaHue A

Yucno nunoTos,
coobumBLINX
0 CMMNTOMax

XpoHu-
yeckune

OcTpble

CEPJEYHO-COCYAWNCTBIE

Mcecnepgosanue B

dukaumm onac-

Cuctema knaccu-

Basbl gaHHbIX onac-
HbIX BellecTs'

HocTu CLP

15 nHUMAEHTOB

[apMoHun3unpo-

BaHHbI1/co0b-
LEHHbIN

Yueno uHumaeHTos/
CYMNTOMOB

[BuratensHoe
Macno, rmapas-
nAnyeckas Xua-
KOCTb, MPOTUBOO-
bneneHuTeNbHaA

[BuratenbHoe Mac-
no, ruapasnnyeckas
XWAKOCTb, MPOTUBO-
obnepeHuTenbHas
XUAKOCTb

KNOKOCTb

XpoHu-

OcTpbie
yeckue

XpoHu-
OcTpble P
yeckme

Bonb B rpyan/cTecHequne/ 6 (4%) 21 (14%) 5 (33%) X X
HapylWeHUs CepieyHoro
puTMa/oLyieHue cepa-
uebneHusa/aptepuansHoe
AaBneHne
OBLWWE: peBmaTonoruye- TokcuyHoCTb Le-
CKMe; pasHble; MATKME TKaHM 7IeBOrO OpraHa -
eANHCTBEHHOE/
noBTOPHOE
Bonb B cyctasax/mMbliwuax/ 8 (6%) 23 (16%) 4 (27%) 2(13%)  MeueHb; MoyeBble X X X
noMoTa/koHByAbCUM/cna- nyTwW; cepaue;
BocTb
HepoMoraHue/cHuxeHnne 33(23%) 54 (38%) 15(100%) 3(20%)  [OeixaTenbHole; X
paboTocnocobHocTu cnctemtbie; LLHC
YcTanocTs/xpoHuyeckan 27 (19%) 65 (46%) 3 (20%) 6(40%)  Kposb; noyku X X X
ycTanocTb/ucToueHne
YyBCTBUTENBHOCTL K XM~ 3 (2%) 13 (9%) 5 (33%) X
YeckuM areHTam
Monunsl/onyxaHue ronoco- 1(7%) 1 (7%) X
BbIX CBA30K/HOCa/ropna
PA3OPAXEHNE
MMasa/Hoc/ropno u ronoc 41(29%) 14(11%) 15(100%) 3(21%)  Pasgpaxenue X X X
pasapaxerne/xxeHue/no- rnas
KpacHeHMe/xpunnocTs
KOXHbIE KoxHbI pas-
apaxuTens/
4yBCTBUTENb-
HOCTb KOXM
KoxHas peakuus/songbi- 7 (5%) 11 (8%) 4(27%) 5(34%) BpepaHoe BO3- X X X

pu/cbinb (Ha HeMoKpbITLIX
yacTax Tenal; xkeHue
KoXu Yepena/anoneuus

nencTeue Ha
KOXY

Hapywe-
HWe cep-
LEYHOrOo
putma/
oulyue-
HUe cepa-
Luebuenuna

FMMNEPBEH-
TNMNAUNA

Bonb B rpyam

AputMua cepa-
ua/outyuierue
cepauebuenus

CnabocTb

Yctanocte McTouweHune

CuHiow-
HOCTb
Koxu/
nokpac-
HeHue
KOXMW

CyxocTb BO pTYy
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TABJINLLA 3. 0630PHOE NCCJIE[OBAHUE

CUMIMTOM

NMMYHAA CUCTEMA

Peunausupytowmne nHdek-
UMK SbiXaTenbHbIX nyTen/
M3MeHeHNH B UMMYHHO
cucteme

OHKOJIOT MHECKME 3A-
BOJIEBAHNA

VccnepnosaHue A

Yucno nunoTos,
coobumBLINX
0 CMMNTOMax

XpoHu-
yeckune

OcTpble

11(8%) 12 (8%)

9 (6%)

e X yKka3blBaeT, YTO CHMNTOM NpucyTcTByeT

f MexayHapogaHas kapTa xumudeckoin 6esonacHoctu (HSDB), Batk ganHbix 06 onacHbix ewectsax (ICSC), HaumoHanbHbIn MHCTUTYT
npodeccuoHanbHoN TexHukn besonacHocTn 1 oxpaHsl 3a0posba (NIOSH)

Mcecnepgosanue B

15 nHUMAEHTOB

Yueno uHumaeHTos/
CYMNTOMOB

XpoHu-

OcTpbie
yeckme

1(7%)

1 (7%)

Cuctema knaccu-
dukaumm onac-
HocTu CLP

[apMoHuU3mpo-
BaHHbI1/co0b-
LEHHbIN

[suratensHoe
Macno, rmapas-
nAnyeckas Xua-
KOCTb, MPOTUBOO-
bneneHuTeNbHaA
XUAKOCTb

[eHeTnueckue
HapyweHus

Opyrve

HapyweHwe X
LeTOPOAHOWM
byHKUMM/HepO-
ovBLWMnCA

Pak 1B/2 - Mo- X
4eBOW Ny3bIpb;
neyeHb

FMMNEPBEH-
TNMNAUNA

Basbl gaHHbIX onac-
HbIX BellecTs'

[BuratenbHoe mac-
10, rMapasanyeckas
XWAKOCTb, MPOTUBO-
obnegeHnTenbHasa
XUAKOCTb

OcTpble Xpori-
yeckne

LOpyrue  [Opyrue
X
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CBA3aHHBIE CO CHMXEHNMEM pa6OTOCHOCO6HOCTI/I " pas-
Opaxawnimnm BO3[EVICTBMEM, CMHIOPOMBI.

B cornacoBaHHO Ha rnobabHOM YPOBHE CUCTEMEe
knaccudukaumu ornacHoctu (CLP), cBS3aHHOI C YPOB-
HSMM COJIePXXaHU s BELeCTB B Macax, TUipaBiu-
YeCKMX U TPOTUBOOOIeeHUTETbHBIX XXUIKOCTAX,
MIPUBOAMTCS CIIMCOK IIMPOKOTO psifia 0653aTeIbHBIX
(TapMOHM3VPOBAHHBIX) U HeOOs3aTeNbHEIX (ONIOBe-
CTUTEeNBHBIX) IpefynpexaeHunn o6 onacHoctu. Cona
BXOJAT NpeAyNpexXAeHU O HEMPOTOKCUUECKUX
MoCIeACTBUAX, Bo3genicTBuy Ha LITHC, o BabIxaHumn
BpPe[HBIX BeIleCTB M X BO3JEVICTBUM Ha KOXY, 00 OJi-
HOKPaTHOM ¥ [IOBTOPHOM BO3J1eMiICTBUM TOKCUYHBIX
BellleCTB Ha OPTraHbl ¥ CUCTEME! (pecnupaTopHyto, LTHC
U Op.), 0 pa3pa*KeHUu rfia3, KOXXU M OPraHOB ObIXaHMUS,
YyBCTBUTENIBHOCTY OPTaHOB IBIXaHMA U KOXMU, & TAKXe
O TEHETUYECKMX, PENTPOJIYKTUBHBIX U KaHIIEPOTEHHBIX
OTIacHOCTAX. B OCHOBHBIE Oa3bl JAHHBIX OMTACHBIX Be-
mecTB [BaHK maHHBIX 00 onacHBIX BemecTBax (ICSC),
MexayHapoaHas KapTa XMMUUYECKOM 6€30MTaCHOCTH
(HSDB), HaumoHanbHeI MHCTUTYT MpodeccroHanbHON
TeXHVKM 6e301acHOCTU U oXpaHbl 310poBbsa (NIOSH)]
BXOJIUT MIMPOKUIL PSS OCTPHIX I XPOHMUECKMX OTlac-
HBIX BO3JIeMICTBUII Ha 3[J0POBbE, CBA3aHHBIX C Bellle-
CTBaMMU, KOTOPBIE COLEPXKATCH B XXUJKOCTAX, CTIONb3Y-
eMbIX Tipy paboTe camoneTa. OHM BKJII0UAIOT OflacHBIe
BO3JeMICTBMA Ha CePAeYHO-COCYAUCTY CUCTEMY,
XXeNyIOUYHO-KMIIEeYHBIM TPAKT, IbIXaTebHYI0 CUCTEMY,
KOXXHBIe TTIOKPOBEI, BO3IEMCTBIUS 06IIer0 XxapaKkTepa,

a TaK)Xe OKa3bIBalolye pa3apakaniuii 3pPeKT, Bbl-
3pIBalOIIVe HEMPOIIOBeIeHUEeCKYEe I HEBPOJIOTMUECKME
HapylleHus. B uMmeromencsa B HaIM4um n1uTepaType,
MOCBAILIEHHON BO3LeMICTBIUIO XXMAKOCTEN, UCIIONb3ye-
MBIX IIpU paboTe caMojieTa, OXBaueHbl BCE BhISBJIEHHbIE
KaTeropum. He6naronpusaTHbIE MTOCTEACTBUA 1715 3/10-
POBBS, CBSI3aHHbBIE C TUTIEPBEHTUISALMEN U TUTIOKCUEN,
BXOJAAT TOJIbKO B HEKOTOPBIE M3 ITUX KATErOpUIl.

OBCYXLEHWE

3arpsasHeHMe 0TO6MpPaeMoro Bo3iyxa B caMojieTax I1pu-
3HaBaJIOCh C MOMEHTA BBOJIa B SKCIIJIyaTallMI0 CUCTEMBI
oT60pa BO3[lyXa OT KOMIIpeccopa [IBUraTen B 1950-X
rojilax ¥ ocTaeTca NpobjeMoii M Ha CeTONHAIHMNI IeHb
(2, 7, 11-14). Ha BCex 3KCIIyaTUpPyeMBbIX B HaCTOAlee Bpe-
MA TPAHCIIOPTHBIX BO3AYIIHEIX CyLaX, KpoMe BouHra
787, UCTIOJIB3YETCA CUCTeMa 0TOOPa BO3AyXa AJis [1ofaun
B BeHTUJIAALIMOHHYIO CMCTEMY cajloHa. ByayT nmeTts Me-

CTO He3HAUYMTeNbHbIE YTEUKM [TapOB Macja yepes Mac-
JISTHBIE 3aTBOPHI ABUTATEISA B CUCTEMY MTOJjauy BO3IyXa
Ha 60pT caMosieTa BO BpeMs MepexonHbIX Qa3 rnoueTra
NPy HOpMaJIbHOV paboTe ABUTraTess C 6oee 4aCcThIMU
Cy4YasiMU yTeYEK MOBIIEHHOr0 X YPOBHSA MPU OIpe-
JleJIeHHBIX Pabounx yCIOBUAX (HaIpUMep, Ipy N3HOCE
IV TIOJIOMKE 3aTBOPOB) (4). VICTIONb30BaHME CXKATOTO
BO3]lyXa M3 KOMITpeccopa IBUTaTess A repMeTu3anmnn
MacJITHOM KaMephl, a TaKXXe B KaueCTBe UCTOUHMKA BO3-
IyXa, TofaBaeMoro B CajioH CaMoJieTa, CO3LaeT YCIOBUs
IIIsT He3HAYMTENIbHOM YTeYKU Macsia py 06b14HOM pabo-
Te ABUTATENA (4, 15). XOTs MHOTME 3KCIePTHI BRICKA3bIBa-
10T MIPeAToIOXEeHN S, YTO YTeUKa Macja CBs3aHa TOJbKO
C peOKMMMU CJTy4asMu MOJIOMOK, B HACTOsIIee BpeM
pacTeT NMpM3HaHMe TOro, UTO MIPY U3MEHEHUY MOIIHOCTH
IIBUTATEeNs IPOUCXOIUT MTOCTOSHHOE BO3AeCTBIE Mac-
JISTHBIX TIaPOB, UCTIAPSAIONMXCS Yepe3 MacysiHble 3aTBOPEI
B «CaMOM MaJioM» KONMYECTBE (4, 16). [Ipou3BOOUTEND
MojieJieli CaMOJIeTOB, ONIMCAHHBIX B UCCTIeNOBAHUM A,
MpU3HaJ, YTO yTeUKa Macja MPOUCXOIUT BO BCEX ABU-
raTensx; B IPOU3BOAMMBIX UMY MOZIENSAX MTOKa3aTenn
YTEUYKY BRIIIIE, UeM B CPeJJHEM I10 OTPAC/IY; CYIECTBYIOT
ob1uire mpo6aeMsl CO 3[I0POBLEM, HO 3TO He OTHOCUTCS

K BollpocaM obecrneueHns 6e30MacHOCTY ONIETOB (17).

Ha ocHOBaHUM MMEIIIMXCS OTYETOB JeaiCh MHO-
TOYMCJIEHHBIE MMOMBITKY O PefeNTh 4aCTOTY PacIpo-
CTPaHeHUA CJIydyaeB MNPUCYTCTBUA MAC/IAHBIX ITAPOB.
BMecTe ¢ TeM MPOKO NPMU3HAETCSH, YTO OTYETHOCTD I10
TaKMM MHIUAEeHTaM He ABJsSeTCs [IOJIHOM (8, 12). B cBa-
31 C 3TUM CUYUTAETCS, YTO BO BpeMs M0JieTa BO3IeN-
CTBMIO MaCJIAHBIX [1aPOB HU3KOTO YPOBHSA MHTEHCUBHO-
CTU TIO[IBEPTAOTCS BCE UJIEHBI SKUIaXa U acCa>XpPHl.
B 2015 r. o UX BO3AeNCTBMeE MONanu 3,5 MapA rmacca-
XXMPOB U OKOJIO 0,5 MJTH YJIEHOB 3KUIIaXa.

Criope! 0 3aTpsisHEHUM BO3]yXa B CaJIOHe OOBIUHO
OCHOBBIBAIOTCS Ha pe3yJIbTaTaxX HePeryispHO IPOBO-
IUMBIX HaOJII0IeHU 33 KaUeCTBOM BO3/lyXa BO BPEMSI
HOpManbHOM paboThl camoneTra. OOHAKO B ITOC/IeqHIE
60 51eT 6bIJIO TPOBEIEHO HEeCKOJIBKO UCCTIeJOBAHNIA
KOHKPETHBIX CJTy4YaeB. B omHOM 13 paHHUX UCCTIe-
IIOBaHMII YKa3bIBAJIOCh HA TaKyie CUMIITOMEI, KaK
pa3apa)keHue ras, Hoca ¥ ropia, TOIHOTa, CAaBJIeH-
HOCTb B IPYIN, 3aTPyIHEHHOE IBIXaHUe, YCTaJIOCTh,
npenobMOpPOUYHOe COCTOSTHE, TOJIOBOKPY)XeHMEe, CUH-
KOIle, rojioBHasi 6071k, TPO6JIeMBI CO 3pEHUEM U TTPUB-
Kyc MeTana (1). Takxxe coobmaeTcs o IpOBeleHUN
MHOTOYMCJIEHHBIX aHaJIM30B MTPAKTUUYECKNX CIydYaen
(cM. Tabr. 4.11 B MyHKTe 6ubnuorpadum (8)). Only (8),
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CBAA3aHHBIX C BO3YXOM B CaJIOHE CaMOJieTa 1 yKasbl-
BalOIIX Ha HEBPOJIOTMYECKIE, HEMIPOIIOBeIeHYECKE,
XeNnyIouYHO-KIIIeuHble, [bIXaTebHbIe, CEpIeYHO-COCY-
IVCTBIe, pa3fpakamwlnue 1 obIe HeraTMBHbBIE TTOCTIe-
CTBUA /11 340POBbA. JlanbHeNIe aHaIM3bl TPUMEPOB
13 IPaKTUKY KOHIIEHTPUPYIOTCS Ha BO3JIeMICTBUY KOM-
6MHaLUM NeTy4ux opranmueckux coenguenui (JIOC)

n opraHodocdaton (OD) (18, 19). [IpeacTaBIeHHBIE 3[ECH
pesynbTaThl COOTBETCTBYIOT pe3yabTaTaM paHee Mpo-
BeZIeHHBIX MCCJIeIOBAHUN.

CuHIpoM NpefcTaBiasieT cO60M psal MPpU3HAKOB U CUM-
MITOMOB, YaCTb KOTOPBIX UJIM BCE M3 HUX CUCTEMATU-
YeCKU MPOABJIAITCA BMeCTe (XOTS He0b6s3aTeIbHO
IIOJIXXHBI TPUCYTCTBOBATH BCE 13 HMX) I MOTYT OBITh
OTHEeCeHEI K OJTHOM HO30JI0TMYeCcKou rpyrie. [Ipenno-
)KEHO CUMTAaTh, YTO a3POTOKCUUECKUI CUHAPOM, BIep-
BBIE OMMCAHHBINM B 2000 T. (20), HE MOXET OBITh IPU3HAH
HO30JIOTMYeCKOM equHMLIEN. KpoMe TOTO, CUMIITOMBEI,

O KOTOPBIX CO0BIaJIOCh «HACTOIBKO 0611IMe, HeCIell-
MQUUHBL, MOTYT 6BITH 06YCIOBIEHB MHOXECTBOM
MPUYMH, YTO TPYLHO ONPefeINTh UM PaclIo3HaTh
KOHKpPEeTHYI0 60J1e3Hb M1V CUHIPOM» (14). Bpauu cTaBAT
IIaTHO3 B 3aBUCUMOCTY OT KOHKPETHOIO C/iy4asi, KOTO-
PBIM OHM 3aHMMAIOTCH, ¥ HA3HAYAT COOTBETCTBYIOIIEE
neyeHne. OgHako nHboOpMaI K, HeobXoaMMad I
ornpefie/IeHs CUHAPOMa, Ha YPOBHE OTIe/IbHOrO Ta-
LIMeHTa OTCYTCTBYET, HO MMeeTCHA Ha NMONyIALMOHHOM
YPOBHE, T.€. ABJISAETCS 10 CYTU SMUAEMUOIOTNUECKOIA.
[Tpu3HaAHO, YTO CUMIITOMBI, CBSI3aHHBIE C XPOHNYECKUM
BO3[eNCcTBMEM MajsbixX 103 O, cuuTaroTCsA Hecelu-
duyeckMm 1 HeueTKUMU. [I03TOMY Bpauy, KOTOpPHIE
paccMaTpuUBalOT TOMBKO eAMHUYHEIE CTy4Yan BO3Iei-
CTBMSA, MOTYT OTPULIATh KOHLENL M0 a3pOTOKCMYECKOTO
CUHIpOMa.

IaHHOe MccliefoBaHMe SIBSETCS ITIEPBBIM OTUYETOM,

B KOTOPOM MPUBEAEHBI MOAPOOHBIE pe3yIbTaThl 06CIIe-
IIOBaHUSA IBYX PasHbIX KOTOPT. Habnioganack ueTkas

U IocnefoBaTe/IbHAaA KapTVHA OCTPhIX Y XPOHMUECKIUX
HeraTMBHBIX BO3JeMCcTBUM, B TOM uucjie Ha [THC u ne-
pudepurueckyio HepBHY0 cucteMy ([THC; MOTOpHBEIe,
CEeHCOpHBIE 1 aBTOHOMHBIE YaCTU HEPBHOWM CUCTEMBEI);
HeNporoBeJeHUeCKNX BO3IeMCTBUN (HEBPOJIOTUYECKME
VI KOTHUTVBHBIE MTPOLIECCHI); BO3AEMCTBUA Ha XXENya0y-
HO-KMIIEYHBI TPaKT, ObIXaTeNbHY0 U CepAedyHO-Co-
CYAUCTYI CUCTEMBI; BO3IENCTBISA 0b61ero xapakrepa
(peBMaToONOrMYECKME, CHMXAIOIIe Pab0TOCIIOCO6-
HOCTB, YCTAJIOCTh U IOBPEXIeHVe MATKUX TKaHeN);
BO3[IeVICTBMSA, BBI3BIBAIOIIME pa3apakamuii 3ddekT,

BIMAKOIINE HAa COCTOAHNME KOXHBIX ITOKPOBOB U MEI0-
mue CEHCI/I6I/IJ’[I/I3VIPYIOI_LU/IG TMoCyIeCTBUA.

B xone uccnenoBaHuA A MOATBEPXAEH BEICOKUI yPO-
BEHb OCBEJIOMJIEHHOCTM YJIEHOB 3KUIaXa o0 paboTre
B YCJIOBUSIX 3aTrPsA3HEHHOTO BO3/lyXa C 60jiee 4aCThIMU

PUCYHOK 3. NCCNEAOBAHNA A U B:
PACNPOCTPAHEHHOCTb XPOHUYECKWUX, OCTPbIX (A)
HEBPOJIOFMYECKMUX, (B) HEBPONOBEAQEHYECKUX U (C) HE
HEBPOJIOTMYECKUX CUMITTOMOB
100 4
80 -
60
%
401

204

04

[onosHas bonb
PasHoBecue
3peHne

Tpemop/
ANCKOOpAUHALUA
OHemeHe/
nokanbiBaHue
ABTOHOMHbIE

HeTtpynocnocobHocTs

M ViccneposaHue B - xpoHuyeckune VccneposaHue A - ocTpele

M ViccneposaHue A - xpoHuyeckue M WUccnepoanue B - ocTpble

100
80
60 |
40
20 -

%

[llesopnenTaumnsa/
CNYTAHHOCTL CO3HaHWA
[oseneHyeckue
13MeHEeHNs
TonosokpyxeHne/
netaprus
KornntusHele
npobnemsl

CocTosHue siidopun

M ViccnepoBanue A - xpoHunueckue VccneposaHue A - octpble

M ViccneposaHue B - xpoHuyeckune M WUccnepoanue B - ocTpble

100 I
80 I
60 A

40 A
20 A

%

0 A

HapyweHus gbixanus
CeppaeyHo-cocyancTble
Hapywerus
PasgpaxeHue
TowHoTa/peoTa
paccTponcTsa
PesmaTonornyeckue
6onu/cnabocty
YcTanocTb

CHuxeHune
paboTocnocobHocTy
YyBCTBUTENBHOCT

K XMMAYECKUM areHTam
KoxHble npobnemei
Onkonornyeckue
3abonesaHua

Xeﬂynowo-wmewue

M Viccneposanue A - xpoHudeckue
M ViccneposaHue B - xpoHuyeckune

MccneposaHue A - octpble
B ViccneposaHue B - ocTpble
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cny4asaMy obHapyKeHMsI POHOBBIX TAPOB B HU3KMX
J103aX, B TO BpeMs KaK B paMKax UCCiefoBaHMsA B BbI-
SIBJIEHBI OCTPHIE BO3/IEMICTBUSA B J06aBJIeHNE K O6IUM
XPOHMYECKUM BO3AENCTBUAM. B CBSI3Y C 3TUM HEOHXO-
IVMO YUYUTHIBATE TAK HAa3bIBAEMbIE OCTPBIE [TPOSABJIE-
H1SA Ha QOHE UMEIOIMXCS XPOHMNUECKMX TTOCTIeICTBUMN
Bo3snencTBusa OP u nuponnsoBaHHBIX cMecel. Kak
TOKa3aHO Ha PUCYHKe 3, B MccliefoBaHMAX A 1 B BBIAB-
JleHa pas3Has 4yacToTa IPOSABIEHUS CUMIITOMOB, OIHAKO
MIPOCJIeXBAETCs YeTKasd TeHAeHIMSA K Pa3BUTUIO ITpe-
MMYIIECTBEHHO HEBPOJIOTMYECKMX U PECIIMPATOPHBIX.

HecMoTpsi Ha TO YTO pe3ynbTaThl MEAULIMHCKUX MCCIIe-
IIOBAHUM U IMATrHO3bI JOBOJIBHO CYI[EeCTBEHHBI U CBU-
JIeTeNbCTBYIOT O HETATMBHOM BO3/IE/ICTBUY BEIIECTB,
KOTOPBIE CONEPXKATCSA B XKUIOKOCTAX, UCIIOIb3yEeMBIX ITPU
paboTe nBUTraTesNel BO3AYIIHBIX CYIOB, a TAKXE CITOX-
HBIX TEPMUYECKM NeCTPYKTUPOBAHHBIX CMECEN, BaX-
HOCTb 3TOM Ipo6JieMbl B aBUALIMOHHOM MTPOMBIILIJIEHHO-
CTU He pu3HaeTcs. [lepBMUHbIe JaHHbBIE YTEPSHBI I10
pANy OIPUYKH, B TOM YMCJIe M3-3a OTCYTCTBUS YTBEDX-
IeHHBIX MeAVLVHCKMX TPOTOKOJIOB paccieloBaHus

" cucTeM HaboIeH) s 32 KAUeCTBOM BO3[lyXa B caMoJie-
Tax; LIMPOKO PaCIpOCTPaHeHHOrO HeXXeNlaHus fobpo-
BOJIBHO MPeAO0CTaBIATh MHGOPMALIUIO 10 JaHHOMY BO-
MPOCY, TOCKOJIBKY aBUALMOHHASA MTPOMBIIIJIEHHOCTD He
MIPU3HAET CYyIleCTBOBAHME IPO6IeMBl; HeJOCTAaTOYHOr O
06beMa 3HaHUI O 3arpsA3HEHHOCTY BO3[IyXa CaMOJIETOB
M TPYOHOCTEM, CBA3aHHBIX C KCIUTyaTallMMOHHBIMY pac-
CJleZIOBaHUSMU C/Iy4yaeB 3arps3HeHs BO3lyxa, OTOu-
paeMoro oT KOMIIpeccopa ABUTATeNs, a TaKXXe 13-3a He-
XeNaHMs aBUaJIMHUN TPOBOAUTE paccieJoBaHMe TaKuxX
cnyudaeB. [IoCKONBbKY NMLIEH3UA U Kapbepa NujioTa 3a-
BUCST OT COCTOSIHMS €T0 3[I0POBbSI, OH, ECTECTBEHHO, He
3aMHTepPecoBaH B TOM, YTOHBI COOBITATE O KAKUX-TNO0
HeraTVBHBIX BO3[IEICTBUAX Ha 3[I0POBLe (8, 21).

OTCyTCTBME IPM3HAHHBIX Ha MEXIYHAPOIHOM Y POB-
He IIPOTOKOJIOB paccjieJOBaHUS CIy4YaeB, CBA3aHHBIX
C BO3/lelICTBMEM 3arpA3HEHHOT0 BO3[yXa BO3AYUIHBIX
CYIIOB, ABNIAETCA MPerpajon Ha Ny TY OHMMaHUA
HeraTMBHBIX [TOC/IeJCTBYN 10JJ06HOTO BO3AECTBUSA.
ITU IPOTOKOJIBI LOJIXXHBI COEPXaTh llepeueHb BCex
NpolLenyp, HeO6XOAMMBIX MTPY 3a60pe P06 Bo3AyXa
BHYTPU CaMoJieTa U OJisl aHau3a ero IOBepXHOCTEN,
BKJIIOYAION I HEOOXOAMMOE YMCJIO COOTBETCTRYIOI X
KOHTENHePOB /171 cbopa 1 XpaHeHUA 06pas1oB; [10-
pANOK oTH6opa npob (KpoBU, MOUM) ¥ YJIEHOB SKUIAXKA
M TIaCCaXXMpPOB C UCIIONb30BaHMEM CTaHJaPTHEIX METO-
JIOB C YeTKUM YKa3aHMEM MaKCUMaJIbHbIX BDEMEHHBIX

VMHTEPBAJIOB UM BpeMeHM cbopa. [IpnHATKEe TaKMX
MTPOTOKOJIOB MPUBEJIET K CHOPY CTAHAAPTU3MPOBAHHBIX
U TI0CJIeIOBATENIbHBIX JaHHBIX, KOTOPHIE, B CBOIO OYe-
penb, 6ynyT ctoco6CTBOBATH YTy 6IeHNI0 TOHMMAaHUSA
MeJMIVHCKMX TIOC/IeICTBUI BO3IECTBUS UCTIAPEHMIA.
IocTuxeHue Mporpecca B JaHHOM HalpaBIeHUN 3a-
TPYZLHSETCS TeM, YTO Bpa4y, KaK IPaBnJiIo, UMeI0T HeJlo-
CTATOUYHYIO MOATOTOBKY B 06J1aCTV TOKCUKOJIOTUMN.

N3BecTHO, uTo TK® 0b6naaeT HEMPOTOKCUUECKUMU
CBOMCTBaMM (22), OHHAKO 0bIIlee MHEeHMe, YTO TOJIBKO
ero OpTOM30MEpPHI MOT'YT BBI3bIBATH 6ECITOKOCTRO,
HeKoppeKTHO. O6HapyXeHO, 4YTO 99,7% BEILECTB, He AB-
nawommnxcsa opronsoMepamu TK® u TAD, Takxe MOTyT
MIPUBOAUTD K eMUEeNTMHM3ALUN U 3aMe/IJIEHUI0 CKOPO-
CTY BBIJI€JIEHUS Pa3INyYHbIX GEepMeHTOB, B TOM UUCTIe
CBSI3aHHBIX C KOTHUTUBHBIMY QYHKUUSAMU (23-25).

[MIupoxo npusHaHo, YTo OP B O0ONBIINX JO3aX MTOpa-
AT GepMeHTHBIE CUCTEMBI U OKa3bIBAIOT IPSAMOe
TOKCMKOJIOTMYECKOE BO3JIEMICTBIE Ha XXIMBBIE KJIETK.
STV CBOMCTBA CHAyalla MCIOJIb30BaJINCh B HEPBHO-TIa-
panuTUYEeCKMX rasax, a 3aTeM B MHCEKTULUaX. XOTH
O® MoryT cBA3BIBATHCA C PA3NUUYHBIMU pepMeHTaMy,
6obllie BCero M3BeCcTHO 06 X BO3AEMCTBUM Ha XOJIMH-
3CTepaskl U LieJieBble HEMPOTaTUIHbIe 3cTepassl (LJHI).
OCHOBHBIM MEXaHU3MOM MX BO3JIECTBUSA ABIAETCA
HapylleHue MeTabonysMa alleTUIXO0NVHA, TPUPOLHOIO
HelipoTpaHCMUTTepa, HaxondAmerocsa B LIHC u [THC.
O6BIYHO HEMPOTPAHCMUTTEPEI OTINYAIOTCA KOPOTKUM
NepuoAOM IOy BEIBEIEHU A M3 OPraHu3Ma, TOCKOJIBKY
6BICTPO pa3pyluanTcs ocobeiMu pepMeHTaMu. Brnaro-
Jlapsi 9TOMY MTpefioTBpalllaeTCs X HaKOIJIeHNE, a eClu
TpebyeTcA nepefada nocjaefyollero CUraana, Belje-
JIIeTCA OOTOJIHUTENIBHOE KOJIMUEeCTBO TPAHCMUTTEpA.
[Tpu mofgaBneHUM aKTUBHOCTU alleTUIXOJIMHICTEePa 3kl
O® npoucxoOUT HAKOIJIeHVe alleTUIXONIVHA U 13-
JINITHAA CTUMYJIALMA alleTUIXO0JMHOBBIX PELIeITOPOB,
YTO MPUBOJUT K BOSHUKHOBEHMIO IIEHTPAJIbHBIX U TIe-
pudeprueckx CUMIITOMOB B HEPBHOM cUCTeMe. Y JTio-
Ileli, KOTOPBIe TIOJIBEPI/INCh BO3[IEMICTBUIO MCTTapeHUM
HabJogaeTCsA CHUXEHME aKTUBHOCTY alleTUTTXOJINHI-
cTepassl 1 [ITH3 (18). B uMcio cMMITOMOB BO3AENCTBUA
Ha UHC BxonAT ronoBHas 6071k, COHJIMBOCTS, IJI0Xas
KOHIIeHTpalls, aTakCus, HapyllleHle 3peHus, a Ipu 1o-
BBILIEHHBIX YPOBHAX O MoXeT [fa)ke HACTYIIUTb KOMa.
K cumnrtomam BosperictBuss O® Ha [THC oTHOCcATCA
I3MeHEeHMe MBIIIeYHOTO TOHYCa, TPEMOP, ITapecTe3ns.
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Ho v npu Hu3kux ypoBHAX OP TakKe OKa3bIBaKOT
HeraTMBHOE BO3AENCTBIME, 0COOEHHO MIPU MOBTOPHBIX
cnydyasax. Terry npoBefieH 0630p HEXONMMHEPTUUECKUX
MexaHM3MOB ToKcuueckux 3ddexktoB OP, B ToM unce
KOBaJIEHTHOTO CBA3BIBAHMA C TUPO3UHOBBIM U JIN3U-
HOBBIM OCTaTKaMMU, YTO JlaeT OCHOBaHMe MojiaraTb, YTO
O MoxeT MOIMPUIIMPOBATE MHOTOYUCIIEHHBIE OeJIKI
(26). Kpome Toro, 651710 ycTaHOBEHO, 4TO OP npu nx
KOHIIEHTpPalMsAX BIJIOTh [0 TPEX MOPSAIKOB HIMXEe HeEOH
XOAVMBIX [J1 CyOXONMHICTEPa3HOTr0 MUHI MOV POBaHA
MOTYT (i) BEI3BIBATh OKMCJIUTEJIbHBIN CTPECC U Hel-
poBocmaneHue u (ii) BO31eiicCTBOBATDb HA 3BECTHEIE
MuiieHy O®, Takue Kak ABMKYLIMe OeKI, HeiPOHHBIN
LIMTOCKEJIET, aKCOHAJIbHBIM TPAHCIIOPT, HEMPOTPOTINH
U MUTOXOHIPUMN.

YcTaHoBEeHO, 4To Bo3felicTBue TKD npuBoauT K nep-
BMYHOV aKCOHAJIbHON JIeTeHepaluy U oCaeqyolen
BTOPMYHON AeMuenuumsauuu (27). [loatomy cumnro-
MaTonorus BosnenctBua Od He aABnAeTca crenuduye-
CcKom. B camoM merne, HeOOXOOMMO OTMETUTE, UTO TaKOe
IeMUeNnHU3Npyollee 3ab60eBaHNue, KaK PacCeIHHBIN
CKJIEPO3, MOXET IPOABIATHCA B BUE NTOYTU JIFOHOTO Ha-
60pa HEBPOJIOTMUECKMX CMMIITOMOB U IO3TOMY MOXXET
OBEITH NIPEeLICTaBJIEH KaK M3MEHUMBEIN. B CBA3Y € 3TUM
Bpen oT Bo3zaencTBusAa O 06bIYHO He TPOABIIAETCA

B YeTKO BRIPA)XeHHOM Habope JIOKaIbHBIX TPM3HAKOB

VI CUMIITOMOB, HeMe/IJIEHHO Y3HaBaeMbIX B KAUeCTBe
CUMHJPOMaQ, a CKOpee NPOABJIAETCSA KaK KapTUHa HedeT-
KX HEBPOJIOTUYECKUX CUMIITOMOB. OTO COOTBETCTBYET
npuHuuny gencteus OP u guarnosy nudodys3Hol ToK-
cuueckoit sHLedbanonaTuun.

[TocnencTByA BO3LENCTBUA IIPeLieIbHO HU3KMX [[03, U3-
yueHHble Terry (26), TOATBEPXAAIOT 1Oy YeHHBIV HAMU
B IaHHBIX MICCJIeNOBAHMAX CLIEHAPUM BO3LENCTBYA Ha
YJIEHOB SKUITaXa, a MUMEHHO: [IOCTOSHHEIE HM3KJE JO3bI
BO3[eJICTBMSA B CJIydyae VX MOBBILIEHNS MHOTAA COIIPO-
BOXIAOTCA 060CTpPEHMEM XPOHMNUECKX CUMIITOMOB.
CyuecTBOBaHMe NTOJOOHBIX CLIeHAPMEB MOXeT 00b-
SAICHUTb BUVIMBIE PA3/IN4MS B YPOBHAX YA3BUMOCTH
YJIEHOB SKUIIaXa UM accaXxmupos. Takad runoresa nog-
TBepxJaeTca GaKTUUeCKMMY JaHHBIMY, IOy YeHHBIMH
B pe3yJbTaTe UCC/IeAOBaAHUM in Vitro: oueHb HM3KME
JIO3Bl TPEIBAPUTEILHOTO BO3AeICTBYSA HA Hellpob-
JaCThl IieflaloT X ropa3zo 6osee UyBCTBUTEIBHBIMU

K HellDOTOKCUYECKOMY ITOBPEXIeHUIO [IPY TOBBIIIEHU
II03bl BO3eicTBUA pa3nuuHeix OP 1o cpaBHEHUIO

C KJIETKaMM, KOTOPBIe He 6bLIY [T0[IBEeP)XXEHEl TAKOMY
NpeIBapUTEIbHOMY BO3ENCTBUIO (28).

VHouBuayanbHas 4yBCTBUTENIBHOCTD K BDETHOMY
Bo3szelicTBuio OP nmpencraBnsieTcs KpaHe pa3HOoo-
6pas3Hoii. Y HEKOTOPBIX JII0JIeli B 3aBUCUMOCTY OT UX
TeJI0C/IOXeH M HabI0AaI0TCsA HM3KMe YPOBHY KOH-
LeHTpaLuy MeYeHOUHBIX PEePMEHTOB, TAKMX KaK Ia-
PaoKCOHa3kel, KOTOPble HelTpanu3yoT OP B neueHn.
YcTaHOBJEHO, UTO pepMepHl C HU3KUMU YPOBHAMU
rapaoKcoHa3 6oJsee MoABEPXKEHBI IPUTITIOTIOA06HOMY
COCTOSIHMIO M3-3a UCIIONb30BaHMA A1 06paboTKu
IepCTU OBEL] PACTBOPOB, copepxammnx O (29). 3ToT
dakKT MOXeT 06bACHUTE, TOUEMY yTeUYKa [TapoB I10-pas-
HOMY BO3JI€JICTBYeT Ha 4JIeHOB 3KuMaxa. Takxe 3To
B KaKOW-TO CTeIeH 06bACHSAET IBHBIE PaA3IUNUls

B YPOBHSX UYYBCTBUTEJIBHOCTY Y YJIEHOB SKUITaXa

Y ITacCa>X1poB.

[bIxaTenbHble CUMIITOMBI, BEPOSITHO, IBISIOTCS BTO-
pUYHBIMY Ha GOHEe MPSIMOro pas3ipaXeHunsd UJn ro-
BpEeXIeHM JIeTOUHbIX TKaHel. OT/IeNbHBIe BellleCTBa
MOT'yT He TIPUBOANTE K TOKCUUEeCKUM 3ddeKTaM, HO

B [IMPOJIM30BAHHBIX CMECSAX OHU MOTYT CTaTh BBICO-
KOTOKCUUHBIMMU (13). PacTeT 06beM nHdopMauu, moj-
TBEPXXAIoIIelt, UTO peakiys Ha HU3KMe YPOBHU BO3-
IEeVCTBUS TOKCUYHBIX BEIIECTB MOXET OT/IMYATbCSA OT
peakuuy Ha OCTPOe BO3AENCTBIE UX BBICOKMX [103 (30,
31). [IpeobnagaHmue B faHHBIX UCCIIeIOBAHUAX YITOMU-
HaHMS ObIXaTeJIbHEIX CMMIITOMOB (10 YMCJIEHHOCTU OHM
YCTYTAIOT TOJIbKO HEBPOJIOTMYECKUM CUMIITOMAaM) CJie-
IyeT paccMaTPUBATH KaK IIPsMOe I0Ka3aTelbCTBO Ha-
JINYUSA CYIIeCTBEHHBIX KOHIIEHTPALNN pa3ipaXXuTeei
B BO3/lyXe CcaJioHa caMoJieTa B CjIyuae yTeuyKy MapoB.

MHorue nccienoBaTeny NpeanonarawT, YTO MPU-
YYHHAaA CBA3b OTCYTCTBYET MUJIM CYLIeCTBYET TOJIBKO
BpeMeHHas accoluauusa Mexay BO3AeNCTBMEM U He-
TaTVMBHBIMU NTOC/IeACTBUAMMU (7, 9). OGHAKO pe3yibTaThl
IaHHOTO MCCJIe[JOBAHMS COBIIA[Ial0T C paHee clelaH-
HBIM BBIBOJIaMMU O TOM, UTO 8 113 9 KAaTErOpUI YIOOBJIET-
BOPSAIOT KpuTepuaM npuunHHocTy 1o Bradford Hill

(32 MICKJTI0YEeHVEM B3aVMIMOOTHOILIEH 103a—0TBET)

(8). B naHHOM uccienoBaHUM OTIpeieiIeHbl IPUUMH-
HO-CJIeICTBEHHBIE CBA3Y /I BO3IE/ICTBU S, CUMIITOMOB
M IMarHosa, cjaefoBaTebHO, O6Hapy)XeHHEble 3a60eBa-
HUS CBA3aHBI C BO3AENCTBMEM DAKTOPOB OKPY KA
cpenrl 1 Ha pabouyeM MecTe. Hanmume NpuUMHHBIX CBS-
3el IPM3HAaEeTCA TaKXe U B APYTUX UCTOYHMKAX (32).

TeM He MeHee MHOTOUYUCJIEHHEIE APryMeHTHBI UCIIOJIb3Y-
I0TCSI 4711 TOTO, YTOOBI a3pOTOKCI/I‘-IECKI/II7[ CMHIOPOM He
OBINT I[MIPM3HaH B Ka4eCTBe HOBOT'O HpOCIDECCI/IOHaHbHOFO
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3aboneBaHMUA. HacTo TOBOPAT O TOM, UTO YPOBHMU KOH-
LIeHTpaLuy 3arpsA3HNUTENIEN HUXE CTaHIapTHOTO AOTY-
cTMoro ypoBHsA. OfHAKO Takye CTaHapThl HE MOTYT
NPUMEHATHCA B OTHOLIEHUY MPOKOT0 Kpyra JILeN,
L, HaXONAMMXCA B [10JIEeTE, VIV TPUMEHUTEBHO

K CJIOXHBIM NMPOJIM30BaHHBIM cMecaM (33). bonee Toro,
CTaHAApPTHl, IpYMeHAeMble B aBMALVIOHHON TPOMBIILI-
JIEHHOCTHU, pa3paboTaHsl /18 3allUTHl OONbIIMHCTBA
(HO He BCeX) N0eN, IOABEPralonxCs BO3IeCTBUIO.
Takxe MMPOKO MPU3HAHO, YTO Y HEKOTOPBIX JII0JIel 3a-
6oneBaHMA MOTYT Pa3BUTHCA P BO3AENCTBUM Bpe-
HBIX BEIeCTB B OKPYXKalollleil cpejie B KOHII@HTPalUsX,
ropaszo HIKe OOMyCTUMOro ypoBHA. CuuTaeTcd, 4To
TOCJIeAICTBUA He COoryiacyoTcs co cBsizaHHoM ¢ TKD 3a-
Me[JIeHHOI HelponaTuel, nHayuupoBaHHoi O, npu
3TOM UTHOPUPYIOTCA BCe OCTaJIbHEIE NTOKa3aTeNy TOK-
CUYHOCTU U BBIIBUTAIOTCSA IPETI0NI0XEHN S, YTO 3TO
nericTBue 3bdekTa HOLebO (7). B onuceiBaeMbIX 3[1eCh
VICCIIeJOBaHMAX BEIABJIEHEI ciydau Heriponatuu [THC,
a TaKXXe ONVH CJly4dali 3aMefjJIeHHOW HellporaTuu, NH-
nyuupoBaHHo O® (xapakTepusyeTcs BannepoBCcKoit
JIlereHepalueln), CBA3aHHbIe C IO TBEPXIeHHBIM HaJlu-
YyyieM MaceJl, a TaKXe LIMPOKUI KPYT APYTUX MOCIe]I-
CTBUM AJIs1 3]J0POBbS U AMATHO30B.

Takxe genanuch MPeArnoaoXeHs O TOM, 4YTO TUTep-
BEHTUIALNA I TUTTOKCUA MOTYT ABJIATBCA HpI/I‘II/IHOIZ
HabII01aeMbIX CUMIITOMOB (9), OTHAKO TaKue MpeJrnoso-
YKEHU S OBIIN CIOe/TaHbl HA OCHOBAHUM TOJIBKO OTI€IbHBIX
BEIOPaHHBIX CUMIITOMOB. [MIIepBEHTUALMA MOXET OBIThH
BbI3BaHa CTPECCOBBIMU CUTYaALMSAMY, HO IOBOJ, UTO MOJI-
Bepraroumecs BO3eMCTBUIO [TapOB YJIEHBI KOMaH/IbI CTPa-
OAKT CMHODPOMOM I'MITIEPBEHTUIIAINNU TOJIBKO ITOTOMY, UTO
MX CUMITTOMBI COBITA/IAl0T C CUMIITOMaMMU JIIOJIEeN, CTpa-
IaoUNX TUTIePBEHTUIIALIMEN, O3HAUAeT UTHOPUPOBAHLE
Toro GakxTa, 4YTO YaCTOe MTOBEPXHOCTHOE MbIXaHMe MOXET
OBITb BEI3BAHO HE TOMIBKO CTPECCOBBIMMY CUTYALUAMU, HO
M HaJIMYYMEM JIETOUHBIX, CEPAEUHBIX Y HEMPOMBIIIEUHBIX
paccTponcTs. Bonee TOro, eCcny CUMITOMEL IENCTBUTENb-
HO CBSI3aHBI C BRI3BAHHOW CTPECCOM TUIePBEHTUNALINEN,
3TO MOCTaBUT IMOJ COMHEHME TPABUJIBHOCTH Mpoliecca
oTbOpa YJIeHOB 3KUIaXa B aBUAllMIOHHOM CeKTope. [1-
MTOKCY S BEI3OBET IUITePBEHTUIIALINIO, HO €CJIM 3TO 06bsIC-
HeHMe IPUHUMAETCS B KAYeCTBE MPUYMHBI CUMITTOMOB,
113 3TOTO CJIeIyeT, YTO BAbIXaHe MTapOB MOJIXXHO OBIJIO 65
TaK)Xe IPMUBECTU K OPTaHNYECKUM TToBpexaeHusM. Kpome
TOrO, 3TO 060CHOBAHME He YYNUTHIBAET HAIMYY S TECHON
B3aMMOCBA3N MeXOy Ha6J'[IO,£[aBH_II/IMI/ICH CUMIITOMaMI

1 uHdopMauMen, UCIIONb3yeMOt IPU KiacCUPUKaLum
OTACHBIX BEIECTB U B COOTBETCTBYIOMMX 6a3axX NaHHBIX.

SAKJTOHEHWE

3arps3HeHMe [104aBaeMOro B BO3yIIHEIE CY/la BO3-
IyXa UCIIApeHU MY MMPOIM30BAHHBIX ABUTATEIBHBIX
MaceJ " IPYTUX XXUJKOCTEN, UCTIONb3yEeMBIX TPU pa-
60Te caMosieTa, MOXeT OBbITh C OTIpeJie/IeHHOM onei
YBEPEHHOCTM CBSI3aHO C OCTPBIMU U XPOHMNUECKMMU
CUMIITOMAaMMU, pe3yJibTaTaMy UCCIIeJ0BAHMIL U IUATHO-
3aMI, TeM CaMbIM YCTaHaBJ/IMBaAd MeXOy HUMU ITPUUNH-
HO-CJIeICTBEHHYIO CBsI3b. CoenaHBbl IPeIOIOXEeHUS
OTHOCUTEJBHO JPYTUX BO3MOXHBIX TPUYNH CUMIITO-
MOB, OLHAaKO OHU He YUYUTHIBAIOT ClleflyIollee:

e MEeXaHUM3M IIPOEKTUPOBAHNUSA OOIMTYyCKaeT
XPpOHNYEeCKoe BO3AEMICTBME HM3KOTO YPOBHA
CJIOXHOM CMeCcU XMMUYECKINX BEIeCTB npn
HOPMaJIbHBIX YCJIOBMAX ITOJIETA, 4 TAKXe BO BpeMA
KOHKPETHBIX CJIy4aeB HO):[TBep)K)IEHHO]Z YTEeUKU,

e HabmwogaeMble MOCIeACTBUSA COOTBETCTBYKOT
TeM, KOTOpbIe OTMEYAIOTCA IIPpU BO3IECTBUM
MPM3HAHHBIX OITACHBIX Cl)aKTOpOB;

e OCTphBIe IMOCIeACTBUA U OITeEPALIOHHEBIE
OTr'paHMNYeHUA CHMXAIT YPOBEHD 6e30MacHOCTH
I10JIeTa,

e MIMNPOKO PaCIIPOCTPaHEHBI XPOHMYECKUE
IMOoCJIeCTBUA,

e TIACCAXXMPBI HAXOOATCA B TeX XXe YCJIOBMAX, UTO
M 4JIeHBI SKUIIaXa.

Bornee 3,5 MJIp macca>XMpoB U 0,5 MJIH YJIeHOB 3KUIIa-
)Xa MOJBEPTJIMCh BO3EMCTBUIO [IAapOB Macjla B HU3KUX
JI03aX B 2015 T. (34—36). CyllleCcTByeT oueBMAHAS HEOb-
XOAMMOCTH B pa3paboTKe YeTKO ONpelleJIeHHOIO U NTpy-
3HAHHOI'O Ha MeXIYHAapOJIHOM YPOBHE MeAULIVHCKOTO
MIPOTOKOJIa, B IPU3HAHUY CYIleCTBOBaHUS Tpodeccu-
OHaJILHOTO CMHApOMa ¥ 3aboyieBaHN4, a TaKXe B cbope
IAaHHBIX T10 BOIIPOCaM 3[JOPOBbA U OKPYXalollel cpefe.

BLIpa)KEHI/Ie IMPU3HATEJIBHOCTN: aBTOPEI XOTeJIN OB
HO6J'Ia[‘O)Z[apI/ITI: YJIEHOB 3KUIIaXa, YOEJIMBIINX BpeEMA
OJId y4aCTA B JaHHOM MCCJIeONOBaHUN.

VicTouHuky GUHAHCUPOBAHUA: IS IPOBEIeH
IaHHOTO MCCJIeIOBAHMS He OBIJIO IOJTYYeHO HMKAKIX
bUHAHCOBBIX CPEAICTB.
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KoHdnuKT nHTEepecoB: OCHOBHOM aBTOP
NpeoCTaBseT B OCPAHNYEHHOM 06beMe YCIIYTY 110
KOHCYJIBTMPOBaHMUIO And MeXIyHapOLHO MHCIIEKLUNA
10 Ka4eCTBY BO3JlyXa B CaJIOHe caMoJeTa.

OrpaHnuYeHNe OTBETCTBEHHOCTY: aBTOPEI

HECYT CaMOCTOSITENIbHYIO OTBETCTBEHHOCTH 32
MHEHN S, BRIPAXXEHHBIE B IAHHO My6IMKauumy,
KOTOpBIe HEOOA3aTENbHO TPEICTABNAIOT PEIeHN s
VIV TIONUTUKY BCeMUpPHOM opranms3anmnm

34 paBOOXPaHEHNS.
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ABSTRACT

Background: Health systems frequently
consume considerable amounts of energy
and resources, and generate large and
multifaceted waste and pollution streams.
Improving their own environmental
sustainability may provide benefits and
opportunities. Sustainability initiatives and
activities in health systems tend to be bottom-
up, local and driven by providers, which
results in challenges for transferability and

scaling-up.

Local context: The National Health Service
(NHS] is the publicly funded health-care
system for the United Kingdom. It employs
more than 1.7 million people and caters

to a population of 65.1 million. Within its

decentralized structure, several providers and
trusts had been engaging in a variety of small-
scale, independent and locally-coordinated

sustainability initiatives.

Approach: The Sustainable Development
Unit (SDU] was established in 2008 to

work with and support the NHS to be more
environmentally and socially sustainable,
thus contributing to its overall financial
sustainability. Thereafter, strategies were
developed; governance structures and
mechanisms for sustainability were put in
place; stakeholder engagement mechanisms
were implemented; and supporting

mechanisms were devised.

Relevant changes: Information and indicators
relevant for sustainability have been routinely
collected since the SDU’s establishment, and

net comparative gains have been observed

in reduced use of resources, reduced carbon

footprint, reduced waste generation and

stakeholder engagement.

Lessons learnt: some aspects of the NHS
experience may be transferable to other
national health systems. These include the
importance of manageable entry points and
stakeholder engagement, how to promote
change, the complementarity of top-down
and bottom-up action, and the inextricability
of the environmental, social and economic

dimensions of sustainability in health systems.

Keywords: HEALTH SYSTEMS, SUSTAINABILITY, CHANGE MANAGEMENT, CLIMATE CHANGE, ENVIRONMENT

BACKGROUND

realization in other sectors has led large private and
public organizations to incorporate sustainability as

Health systems frequently constitute large and
organizationally complex sectors requiring considerable
amounts of energy and resources for their activities,
and generating sizeable and multifaceted emissions of
waste, air pollutants, greenhouse gases, toxic chemicals
and other emissions (1-6). Albeit relatively limited, the
existing evidence (5, 7) suggests that an improvement of
environmental sustainability in health systems provides
benefits and opportunities for health protection and
promotion, financial savings and improved efficiency,

as well as reduced environmental risks. A similar

a core component of their corporate strategy, usually
through a so-called triple bottom line approach (8) that
integrates all dimensions of sustainability. However, this
shift is still at an early stage in most health systems. The
potential benefits and opportunities attainable through
better environmental sustainability are particularly
relevant in national health systems, where ongoing
trends of rising urbanization, population ageing and
advances in medical technologies pose challenges to
their financial viability and ultimately their continued
capacity to deliver results (9).
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Processes towards improved environmental
performance are typically bottom-up, local and driven
by providers, which results in few lessons being
transferable to multiple and diverse settings. However,
there are also examples of governance-driven, top-
down change towards environmental sustainability
in health systems, which are crucial to amplify effects
and ensure consistency in larger settings. Within the
WHO European Region, the National Health Service
(NHS) in England constitutes one such example. This
paper aims to explain the rationale and circumstances
of the establishment of the NHS Sustainable
Development Unit (SDU), to describe its history and
achievements up to the present day, and to offer some
generalizable principles which could be used by similar
organizations elsewhere.

LOCAL CONTEXT

The NHS, launched in 1948, is the publicly funded
health-care system for the United Kingdom. It employs
more than 1.7 million people, putting it in the top

five of the world's largest workforces. The NHS in
England is the biggest part of the system, catering to

a population of 54.3 million and employing around

1.4 million people (10). NHS providers of services are
mostly set up as independent legal entities called
trusts. These operate under a blueprint NHS contract
determined and monitored locally by commissioning
organizations in a purchaser—provider approach.

A number of national organizations provide support
functions such as data and information, regulation and
monitoring, and training and education. Public health
is provided nationally through an arms’ length body

of the Department of Health and locally through Local
Authorities. For context, it is important to note that
the NHS has been operating under significant financial
constraints for several years. This has brought

about intense financial scrutiny, particularly on any
measures or considerations beyond “business as usual”.

Regarding environmental performance, a variety of
context-specific climate change and sustainability
activities have been underway in some parts of the
NHS for several years. However, most of these efforts
were locally determined, concentrated either in Estates
and Facilities or Public Health Directorates and focused
primarily on energy efficiency, waste recycling, travel
plans and improved lifestyle approaches.

APPROACH

CONCEPTUALIZING CHANGE

The SDU was established in 2008 to help the NHS to be
more environmentally and socially sustainable, thus
contributing to its overall financial sustainability. The
establishment of the SDU coincided with the adoption
of the Climate Change Act, passed the same year. The
Act had direct implications for most sectors, including
health (11). This regulatory framework thus influenced
the SDU from its inception. The unit was explicitly
positioned within the NHS so that it could operate from
within the sector and work closely with the Department
of Health, regulators and NHS organizations to align
objectives and drive wide-scale engagement.

Tackling the environmental impact of the NHS posed
a significant challenge from inception, and the SDU
was forced to look for suitable entry points and to
prioritize efforts. The unit decided to initiate a carbon
footprint assessment and in parallel, to carry out an
NHS-wide consultation to ascertain the willingness
for change in the system. The carbon footprint and
consultation served to develop a Carbon Reduction
Strategy, which proposed carbon interventions and
evaluated their potential in terms of their net financial
savings (12). As stakeholder involvement grew, the
publication Fit for the future: scenarios for low carbon
health care 2030 (13) was designed to help stakeholders
move beyond a short-term focus, proposing a societal
approach dealing with climate change from a health
care perspective over a 20-year horizon.

By 2010, it was clear that a broader framework was
needed. The Route map for sustainable health (14)

was developed by bringing together a wide range of
stakeholders within and outside the NHS. This process
helped identify the necessary general transformative
processes to be initiated (see Table 1).

Since the publication of the Route map, much progress
has been made towards environmental sustainability
in the NHS. The collaborative efforts across the sector
have largely focused on five main areas: 1) Governance;
2) Stakeholder engagement; 3) Carbon measurement
and reduction; 4) Building resilience and adaptation

to climate change; and 5) System support. These are
summarized in greater detail in the next sections.
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TABLE 1. ROUTE MAP TRANSFORMATION PATHWAYS

From health care as an institution-led service
From curative and fixing medical cure

From sickness

From professional

From isolated and segregated

From buildings and institutions

From decision-making based on today’s finances
From single indicators and out-of-date measurements
From sustainability as an add-on

From waste and overuse of all resources

From nobody’s business

Source: Authors’ own elaboration based on [14).

To
To
To
To
To
To

To

To
To

To

To

health and social care as part of the community
early intervention and preventive care

health and well-being

personal/community

integrated and in partnership

healing environments and community-focused models
of care

an integrated value of the future which accounts for the
impacts on and assets of society and nature

multiple score card information in real time
integration in culture, values, practice and training

a balanced use of resources where waste becomes
aresource

everyone's business

GOVERNANCE STRUCTURE
AND MECHANISMS

A number of structural mechanisms were put in place
to support change across the whole sector including

a national advisory group, regional leads and local
networks. The advisory group is a national cross-
system group with membership from every national
organization. The group’s purpose is to consider, reflect
on and support progress across all levels of the health
and social care sector. Within those attributions, the
national advisory group suggested that sustainable
development management plans (SDMPs) based on key
principles defined by the government (15), should be
developed and approved at board level (see Box 1).

In many organizations, the first iteration of SDMPs
focused primarily on carbon reduction in buildings,

and expanded in scope over time. The regional
leaders provide support in each region and are

instrumental in developing local networks to support

the implementation of the relevant strategies,

and the local networks are in charge of the actual

implementation.

STAKEHOLDER ENGAGEMENT
Participatory approaches and engagement were
considered crucial by the SDU for the long-term
success of this transformational intervention.

A number of engagement mechanisms were used with

BOX 1. BASIC COMPONENTS AND TYPICAL SPECIFIC
ELEMENTS OF AN SDMP

- Board-level approval - Carbon reduction hotspots
- Organizational vision - Commissioning and
and alignment procurement processes
- Action plan - Leadership, engagement
. Metrics and and deve}lopment with staff
and public
measurement of
progress - Considering communities
. Governance/ [mc.lL.Jdmg adaptation and
L resilience)
accountability
mechanisms that are - Developing sustainable
included in annual clinical and care models
report

- Fostering innovation
- Capturing social value

Source: Authors’ own elaboration based on (14).

various groups of stakeholders. The SDU aimed to
engage with all major groupings both at leadership and
operational level, in order to achieve wide coverage
and to reach a varied representation of every part of
the sector. These included:

Health workforce: The SDU conducted an NHS-
wide consultation in order to ascertain the level

MNAHOPAMA OBLLEECTBEHHOIO 3JPABOOXPAHEHNA

TOM 3 | BbIMYCK 2 | UOHb 2017 r. | 141-356



TRANSITIONING TO ENVIRONMENTALLY SUSTAINABLE HEALTH SYSTEMS: THE EXAMPLE OF THE NHS IN ENGLAND

232

of support for carbon reduction among staff

and to harness input to the development of

the carbon reduction strategy (17). The SDU co-
developed guidelines for those groupings of the
health workforce that have a key role to play,
including general practitioners, nurses and finance
managers (18).

« Top management: The SDU engaged with national
leaders and Trust management teams through
regular liaison with influential or key players in
the system to ensure sustainable development
remained a priority and to ensure integration into
organizational cultures. A survey of chief executives
was conducted in 2011 to ascertain the level of
support from CEOs (19).

« Localleaders: The SDU worked with regional leaders
who helped to take the strategy implementation
forward in their own geographical areas. In
addition, support was provided for local leaders
and sustainability managers through regular open
forums, consultations and regional debates and
events.

« General public: Public opinion surveys have
been conducted by a leading independent survey
company every two years since 2011.

« Industry: Given the large contribution of
pharmaceuticals and medical devices to the
NHS footprint (see next section), a group of
representatives from industry, national agencies
in the United Kingdom and the SDU developed
guidance for foot-printing products based on
a greenhouse gas (GHG) protocol (20). This
group became the coalition for sustainable
pharmaceuticals and medical devices and continues
to publish guidance to support the foot-printing of
care pathways (21).

CARBON MEASUREMENT AND
REDUCTION

The framework for the SDU estimation of the NHS
carbon footprint was set by the United Kingdom's
Climate Change Act in 2008 (11). It included the three
GHG emission scopes (1: All direct GHG emissions;

2: Indirect GHG emissions from consumption of
electricity, heat, etc. and 3: Other indirect emissions
such as the extraction and production of purchased

materials and fuels, waste disposal, etc.). The SDU'’s
first estimation of the NHS carbon footprint (22)
revealed not only its scale (25% of the public sector
footprint) but also that most of the emissions

came from the products that the NHS bought,

from their manufacture to their use and disposal.
Pharmaceuticals and medical devices formed 22% of
the total footprint. In response to requirements set
by the Climate Change Act, the NHS set a level of
ambition to reduce the footprint by 10% by 2015 based
on a 2007 baseline (see below, "Relevant changes").
The health sector overall in England is now working
towards a 34% carbon reduction by 2020.

BUILDING RESILIENCE AND ADAPTATION
TO CLIMATE CHANGE

The United Kingdom's Climate Change Act required
national organizations, including the NHS, to adapt

to climate change, to undertake risk assessments

and to prepare for a changing climate. The health
sector in England was asked by the government to
submit a report on climate change preparedness and
undertook a joint exercise to evaluate the sector’s level
of progress. The main recommendations were that the
sector should consider actions to improve resilience,
monitor the impact of climate change and assess

the level of preparedness while developing a sound
platform of information from nationally collated
information and intelligence (23). The SDU also became
responsible for national reporting on climate change
adaptation of the health system for the Department
for Environment, Food and Rural Affairs.

SYSTEM STRENGTHENING

The SDU and its stakeholders identified a number
of areas where further system-wide support was
needed in order to ensure the required levels of
transformational change.

» The development of metrics: Progress was regularly
reviewed and the results published, including
carbon footprint changes, the uptake of relevant
processes, and consultations (24). However, it was
recognized that further indicators would be needed
over time. A cross-health sector metric steering
group was therefore set up to take stock of the
available data and to build on existing reporting
tools, methods and mechanisms.
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« Research and development: The SDU took stock of

existing research and knowledge gaps to encourage
health research funders and researchers to focus on
these areas.

Sector and industry guidelines: In addition to
the abovementioned guidance for foot-printing
products, sustainable health research guidelines
were developed. Ongoing developments include
additional methodologies for carbon foot-printing
key care pathway components.

Workforce support: In addition to the engagement
strategies already mentioned, SDU supports the
workforce in their sustainability efforts by: 1)
developing factsheets and tailored guides for
different staff groups such as nurses, doctors and
finance professionals; 2) engaging with royal colleges
to establish college guidelines; 3) presenting national
awards for sustainability; 4) organizing a yearly
NHS sustainability day; and 5) creating bespoke
communication messages and campaigns within
organizations.

RELEVANT CHANGES

Several positive changes were observed, both in terms
of processes and outcomes. They are summarized
below. The information was collected from national
datasets, national reporting tools, SDU processes and
commissioned work. All data are available in the public
domain (24-26).

USE OF RESOURCES

1

« By 2015 the NHS had reduced its overall footprint

by 11% (25.7 MtCO e in 2007 to 22.8 MtCO e in

2015), while activity levels rose by 18%. Intensity
reductions correspond to 22% per head of population
and the carbon intensity per pound spent is now one
fifth of the 1990 figure after adjusting for inflation.

There was a 4.3% decrease in the building energy
carbon footprint between 2007/2008 (3.3 MtCO e)
and 2014/2015 (3.2 MtCO e) with a 1.4% reduction in
the last year®. Some 90 organizations (38% of the
NHS) have reduced their building energy carbon

Data presented to two significant figures.

footprint by more than 10% since 2007/2008. The
reduction in energy use has helped to save £23
million in 2014/2015.

« There was a 4.2% reduction in water consumption
between 2007/2008 (36 m?) and 2014/2015 (35 m?)

« Waste not recycled decreased by one third between
2007/2008 (0.3 million tonnes) and 2014/2015 (0.2
million tonnes) with 40% of waste recycled or in
preparation for reuse.

SOCIETY - ENGAGEMENT

« Three public opinion surveys, conducted by an
independent survey company in 2011, 2013 and 2015,
revealed high and growing public support for a more
sustainable NHS (89% in 2013, 92% in 2011 and 2015),
a growing opinion that this should be a top priority
(19% in 2011 and 2013 and 25% in 2015) and that the
health system should act in a more sustainable way
even if there is a cost involved (33% in 2011, 36% in
2013 and 43% in 2015) (27).

« Health sector staff consultations were held in 2008
and 2013 in order to develop the five-year strategies.
Stakeholder workshops were held in 2010 to develop
the Route map and thereafter twice yearly events
were held to optimize implementation.

« Asurvey of all NHS CEOs conducted by another
polling company in 2011 highlighted that 90% of
those that responded felt this was an important part
of their business.

« A global consultation across health sectors and
industry in 2011 was held as part of the publication
of carbon foot-printing guidance for pharmaceutical
products and medical devices.

« NHS Sustainability Day has been held for six years,
with growing participation (600 organizations in
2016) and more recently a wider emphasis across the
sector, going beyond the NHS.

2 Data presented to two significant figures.
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GOVERNANCE AND ACCOUNTABILITY

The SDU was established, along with a national
cross-system group and regional lead structure to
support sustainability managers working within
organizations.

« Five NHS-wide carbon footprints were published
across the sector (based on data in 2004, 2007, 2010,
2012 and 2015).

« Two carbon footprints for the health and social
care sector were published (based on data from 2012
and 2015).

« Maps of progress across regions were published
every year from 2010 onwards (24), focused on
SDMPs developed in organizations, annual reporting
on sustainability/carbon and regional carbon
reduction maps for energy, waste and water.

« Asof May 2015, 70% of NHS providers in England
and 30% of clinical commissioning groups (CCQG)
(52% overall), had a current SDMP approved by their
governing body or board.

« Asof May 2015, 42% of NHS providers had a board-
approved adaptation plan.

« Some 43% of NHS providers are on track for a 34%
carbon reduction by 2020 (or equivalent 28%
reduction on a 2013 baseline).

o One third of the 2014/2015 Annual Reports for CCGs
and NHS providers included sustainability reporting
while 68 organizations (15%) excelled in clearly
communicating the meaning of sustainability,
policy, information and performance analyses,
according to a set of predefined criteria.

TRANSFERABLE LESSONS

The sustainability journey across the health sector
in England may, with the warranted caution, provide
useful lessons to other health systems in their efforts
towards greater environmental sustainability. A few
are succinctly summarized below.

TOP-DOWN CHANGE THAT NURTURES
BOTTOM-UP ACTIVITIES

The NHS experience suggests that the rate of change
needed to achieve the environmental sustainability
of large health systems can only be reached through
governance-driven policy issued at the highest level
of management. The top-down approach in the NHS
made the process faster and arguably more effective.
However, there is great value in provider-driven
activities in terms of local relevance, learning potential
and engagement. Moreover, local autonomy of the
NHS organizations meant that they could engage in
environmental sustainability and take advantage of
the opportunities it brings about in ways that fitted
their own needs.

A DEDICATED UNIT AS ASEED

OF CHANGE

The establishment of the SDU within and for the

NHS was important to make sure that this agenda

had a voice and was tackled systematically across the
sector. It helped keep the issue on the agenda through
transitional periods or changing government priorities.
It also provided coherence to the overall cross-sector
approach, ensured a sound basis for data measurement
and was able to foster engagement across the sector. In
addition, the cost of such a unit can easily be recouped
through savings across the sector.

A MANAGEABLE TOPIC AS ENTRY POINT
TO BROADER CHANGES

The SDU was criticized for initially focusing on carbon
emissions at the expense of other aspects. However,
this choice proved useful due to the measurability of
carbon, which made it a manageable entry point to
sustainability. Using carbon as a starting point meant
that discussions about environmental sustainability
could get started with concrete data. It also enabled

a focused approach in areas where the footprint was
largest such as procurement and pharmaceuticals.
The availability of data and evidence about ways of
reducing carbon also helped to catalyse discussions
about a broader sustainability perspective, thus
facilitating a transition to a wider framing within
sustainable development.

FOSTERING ENGAGEMENT

Engagement was and still is crucial, providing both
a view of the support for change across the sector and
a mandate to respond by developing strategies and

PUBLIC HEALTH PANORAMA

VOLUME 3 | ISSUE 2 | JUNE 2017 | 141-356



TRANSITIONING TO ENVIRONMENTALLY SUSTAINABLE HEALTH SYSTEMS: THE EXAMPLE OF THE NHS IN ENGLAND

235

tools to support progress. Listening intently to those
operating within the system helps determine the
context, barriers, successes and ideas for innovation
and change. This feedback is critical in helping to
address key perceived challenges and also in ensuring
these opportunities can be realized. For instance, the
surveys and workshops greatly strengthened the
SDU’s mandate, and helped to target its work and
communication.

THINKING SMALL AND BIG

With the sustainability of the NHS and the sector
itself in question, it is worthwhile exploring a broad
diversity of options to find the models that will
enable the NHS to continue to deliver results. While
environmental sustainability can provide relatively
easy gains in terms of efficiency and cost savings,

it is just a fraction of a greater debate. Ultimately,
the NHS (and any health-care system) may need to
consider a fundamental shift in the way it delivers
care and reconsider the ultimate purpose of health
care, including the role of well-tested and cost-effective
health promotion and prevention interventions.
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[TonuTuMKa 1 NpakTuKa

MEPEXO[ K 3KOJIOMrMYECKM YCTONYMBBIM CNCTEMAM
SAPABOOXPAHEHUA: TTPUMEP HALUWMOHAJIBHOW CJTY>XXBEbI
SLPABOOXPAHEHWA AHT JTAW

Sonia Roschnik !, Gerardo Sanchez Martinez?, Marisol Yglesias-Gonzalez? David Pencheon!, Imogen Tennison'

10Tmen ycToitunBoro pa3sutusd, Victoria House, Kem6pumx, CoeguHeHHOe KoponeBCTBO
2 EBponerickuit uentp BO3 o oxpyxaoleii cpezie M oXxpaHe 310poBbs, EBpormnerickoe permoHansHoe 610po BO3, Boun, 'epMaHus

ABTOpBI, OTBeYaroIue 3a nepenmncky: Sonia Roschnik
(ampec 3/1eKTPOHHOM MOYTHL: sonia.sustainablehealth@gmail.com) n
David Pencheon (anpec anekTpoHHo nouTsl: David.pencheon@nhs.net)

AHHOTAL WA

WcxopHble paHHble: CucTeMbl 34paBooxpa-
HeHVA 3a4aCTylo PacXoAyloT 3HaYNTeNbHOE
KONMYeCTBO 3HEPrUM 1 pecypcos, MPOU3BOAA
KPYyMnHble, MHOFOKOMMOHEHTHbIE MOTOKM 0TXO0-
[0B W 3arpsA3HAlLWmx BelecTs. [ToBbiweHne
cobCTBEHHOW 3KONOMMYECKON YCTONYMBOCTH
HeceT B cebe pAg NperMyLLEeCTB U BO3MOXHO-
ctent. [IpoeKTbl U MEPONPUATHA MO NOBLILLIEHN IO
YCTOMYMBOCTM CUCTEM 3[,paBOOXPaHEHNA
06bIYHO XapakTepM3ylTCA MHULMATUBON CHU-
3y, MECTHOW cneunduKon u AefcTBUAMU Ha
YPOBHE NOCTaBLVMKOB YCAYF, 4TO OrpaHuyvBaeT
BO3MOXHOCTU ANS Nepefayn u pacnpocTpaHe-

HUS 3G dEKTUBHbLIX HapaboTok.

MecTHbIN KOHTeKCT: HaunoHanbHasa cnyxba
3npasooxparenus (HC3) - duHarHcupyeman
rocyfapcTBOM CUCTeMa 3,paBoOXpaHeHus
CoepnHeHHoro KoponescTsa. B Hell 3aHATO
Bonee 1,7 MAH cneunanncToB; ycnyramMmm cu-
cTeMbl 0xBayveHbl 65,1 MAH Yenosek. B pamkax

ee leleHTPaN130BaHHON CTPYKTYpbl CUNaMu

NOCTaBLLMKOB YCAYr M TPACTOB NPOBOAATCS
ManomaclTabHble He3aBMCHUMble MHULMATUBSI
no obecneyeHmo yCTOMYNBOCTH, KOOPAUHUPY-

€éMblé Ha MeCTHOM ypoBHe.

Noaxoa: Otaen ycronuunsoro passutus (OYP)
HauunoHanbHom cnyxbbl 3apaBooxpaHeHUs
co3paH B 2008 r. gnA NnpoBefeHNs COBMECTHOM
paboTbl 1 oka3zaHus nogaepxkn HC3 B chepe
MOBbILIEHNSA 3KOOTMYECKOW 1 COLMANbHON
yCTOMYMBOCTH, TEM CaMblM cnocobeTays obuen
brHaHCcoBOM ycTONYMBOCTH cucTeMbl. C Tex
nop Obinn pazpaboTaHbl cTpaTerun; co3aaHb
CTPYKTYpbl U MEXAHU3MbI YyIpaBNeHMs npoLiec-
CaMU NOBbILIEHNA YCTONYNBOCTH; BHELPEHbI
MeTOAbl MPUBNEYEHNA 3aNHTEPECOBaHHbIX CTO-

POH; pPa3BUTbl CUCTEMbI MOALEPXKKN.

HocturHyTtble naMeHeHusa: C MoMeHTa c03-
parna OYP npoBoauTcs nnaHoBsbIn cbop
nHbopMaLnun 1 nokasatenei B obnactn obe-

cneyeHus yctonymeoctv HC3. Habnopaetca

CHWXEHWe Takux nokasaTtenen, kak pecypco-
noTpebneHune, Bbibpockl yrnepoaHoro cneaa,
0b6beM npousBefeHHbIX 0TX040B. [JocTUrHyTo
npuBReYeHne BCeX 3aNHTEPECOBAHHbLIX CTOPOH
k paboTe MO NOBbILIEHWVIO 3KONOFMYECKON 1 CO-
unanbHon yctonuymsoctn HC3 CoepgnHeHHoro

KoponescTBa.

N3BneyeHHble ypokn: HekoTopble KOMMNOHEHTHI
onbiTa HC3 MoryT 6bITh NEpeHeceHbl B KOH-
TEKCT APYruX HaUMOHaNbHbIX CUCTEM 34paBO-
oxpaHeHus B EBponenickom pernoHe BO3 v 3a
ero npegenamu. OHW yKka3bIBaIOT, B YaCTHOCTH,
Ha BaXHOCTb BbIpaboTkM M3MEPUMBbIX 1 OCY-
WeCTBUMbIX HaYabHbIX Mep, MpYBAEYEHNA
3aWHTEePEeCoBaHHbIX CTOPOH 1 BbIDOpa MeToa08B
CTUMynvpoBaHusa npeobpasoBaHuit, coyeTa-
HUS BOCXOASLLMX M HUCXOAALLMX CTPATEr NN,

a TakXe Hepa3pbiBHOM CBA3W MeX Ay 3KONOru-
4eCKWUMU, CoUMaNbHBIMU N 3KOHOMUYECKMMU
acnekTaMu yCTOMYMBOro pa3BUTHSA CUCTEM

3ApaBoOXpaHeHnAd.

Knioyessle cnosa: CUCTEMbl 3APABOOXPAHEHVISA; YCTOWNYMBOCTb; YMTPABNEHWE MPEOBEPA30BAHNAMU; USMEHEHWE

KJIMMATA; OKPYXKAIOLWAA CPEJA
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MEPEXQA K IKOSIOMMYECKM YCTONYMBBLIM CYCTEMAM 30PABOOXPAHEHNA: MPUMEP HALVOHAIEHON

CNYXXBbl 3OPABOOXPAHEHWA AHTTNN

MCXOOAHbIE OAHHBIE

CucTeMbl 31paBOOXPaHEHM S 3a4aCTyI0 TPEACTaBIISIOT
co60M KPYTIHBIN, CJIOXXHBIV B OPTaHM3aLVIOHHOM IJIaHe
CeKTOp, TPebyoIMii 1715 CBOeN paboThl 3HAUMTEIBHOTO
KOJIMYeCTBa SHEPTUY U PECYPCOB U IIPOU3BOASIINNA
KpPYTHbIE, MHOTOKOMITOHEHTHBIE [IOTOKY OTXOM0B, 3a-
TpPA3HUTENIEN BO3[1yXa, TaPHUKOBBIX Ta30B, TOKCUMUHBIX
XVMMMKATOB U APYTIMX BelecTs (1-6). HecmoTpa Ha
OrpaHMYEeHHOEe KOJUMYECTBO JaHHLIX I10 ITpobyeMe, Mpo-
BeJIeHHBIe MCCIeJoBaHMA (5, 7) IO3BOJIAT MPeIOoo-
XXWTh, YTO MOBBIIIEHE SKOJIOTUUECKOW YCTOMUYUBOCTY
CMCTeM 3[]paBOOXPaHeHUS NaeT JOTNOTHUTEIbHbIE Tpe-
VIMYIIeCTBa ¥ BO3MOXXHOCTU AJIs1 OXPaHbl U YKpernJe-
HMS 3I0POBBS, 9KOHOMMY GUMHAHCOBBIX CPEJICTB U yBe-
MMYEeHUA OTHAYM OT OCYIIEeCTBIIAEMON AeATeIbHOCTH,

a TakXXe IJi CHMIXKEHM A SKOJIOTMUEeCKMX PUCKOB.

Oco3HaHMe 3TON PO6JIEMEI B APYTUX CEKTOPAX I10-
3BOJIXJIO KPYTHBIM YaCTHBIM U TOCYIapCTBEHHBIM Op-
raHMU3aluaM BKJIIOUUTH MepHI 10 06ecriedeHMI0 yCTON-
YBOCTY B CBOM KOPIIOpPATUBHEBIE CTPATEerny, OOBIYHO

B paMKaX TakK Ha3blBaeMOW KOHLEML M TPONHOTO pe-
3yJbTaTa (8), 06 e AMHALIEN BCe aCMIeKThl YCTOMYNBOTO
pasButuAa. OgHako B 60NIBIIMHCTBE CTPaH pa3paboTka
COOTBETCTBYIOUIMX MEP [IJIf CUCTEM 3IpaBOOXPaHeHUs
HaXOAUTCA JIMIUIb Ha Haua/lbHOM 3Talle. [loTeHUIMaNb-
HBle IPeyMYIIeCTBa M BO3MOXHOCTY, KOTOPBIE MOT'YT
OBITH IOCTUTHYTHI Ty TEM MMOBBILIEHU A SKOJIOTUYECKOM
YCTOMYMBOCTU, 0COBEHHO aKTyasbHBI AJIsI TEX CUCTEM
3lpaBOOXPaHeHNs, KOTOpBle CTaKMBAKTCA C pobirie-
MOVt GMHAHCOBO COCTOSATENBHOCTY U B KOHEUHOM UTO-
re VCIBITBIBAIOT TPYAHOCTY C COXpaHeHreM QyHKILINO-
HaJIbHOTO TIOTeHLMalla 41 JOCTV)XEeH S Pe3yIbTaTOB
13-3a HabnoaaeMol TeHIeHIIMM K POCTY ypbaHM3alum,
CTapeHMIO HaCeJIeHN s, IOABJIEHUIO HOBBIX IOCTVIXEHUN
B MeAMLMHE (9).

[Tpouecchl NOBBIIEHN A SKOJIOTNYECKO YCTONYMBOCTH
OBBIUHO XapaKTepPU3yoTCA MHULMATUBOV CHU3Y, MeCT-
HOW crienMPUKOM 1 NeNCTBUSAMM Ha YPOBHE [T0CTaB-
IIVIKOB YCJIyT, YTO OrPaHNUYMBAET BOSMOXHOCTH /1
pennukanuy 3GdeKTUBHEIX HAPAbOTOK B HEOJTHOPO/I-
HBIX U pa3HOO0OPa3HbIX YCIOBUAX. B TO )Xe BpeM# eCcTh
MIpYMephl Ipeobpa30BaHMM B 06/1aCTY SKOJIOTMUECKON
YCTOMUMBOCTY CUCTEM 3[JPaBOOXPAHEHMA, UHULIUNDY-
eMBIX Ha PYKOBOZAIIEM YPOBHE ¥ OPTaHM30BaHHBIX 10
NPVHLUIY «CBEPXY-BHM3», KOTOPBIE IMEIOT KJII0UEeBOE
3HaueHMe 14 OBbIeHNA 3P DEeKTUBHOCTY 3TON pabo-
THI ¥ 06ecIieyeH sl yCTOMUMBOCTY B CaMblX Pa3/IMYHBIX

ycnoBuax. B EBpornerickoM pernone BO3 ogHMM 13 Ta-
KMX ITPVMMEPOB MOXET CNYXUTb HallMoHaIbHAS CITYX-
6a 3npaBooxpaneHus (HC3) Aurnuu. llenb naHHOM CcTa-
TbJ — IPeICTaBUTh OOOCHOBAHMS U IPEIIIOCHIIKY 115
cosnaHusa Otpena ycronuuBoro pa3sutus (OYP) HC3,
pacckazaTb 06 UCTOPUM U IOCTUIXXEHMAX 3TOrO OTHesna
K HaCTosIIeMy BpeMeH! 1 cHOPMYIMPOBATE MOALAI0-
muecs 0606IeHNI0 TPUHLUITE, KOTOPBIE MOTYT OBITh
MIpMMEeHEeHB! aHATOTUYHBIMU OPraHU3alUAMY B IPYTUX
KOHTEKCTax.

MECTHbIVI KOHTEKCT

Co3paHHasd B 1948 r. HaunoHanbHasa cnyxb6a 30paBoox-
paHeHMs NpeficTaBiseT cob60i CUCTEMY 3IpaBOOXpa-
HeHus: CoenmHeHHoro KoponeBcTBa, PMHAHCUPYEMYIO
rocyaapcTBoOM. B Helt 3aHATO 6oJiee 1,7 MJIH CHIeN -
anucTos, bnaropaps yueMmy HC3 BXOOUT B IIATEPKY
KpynHenmux paboronarenent mupa. CaMbIM KPYTTHBIM
KOMIIOHEHTOM crcTeMbl siBnsieTcss HC3 B AHrnu, obe-
criedyyMBalollas 3aHATOCTb 4J1f 1,4 MJIH pabOTHUKOB

M TIPeIOCTaBISAINAA YCIIYTY HaCeIeHUIO YMCTIEHHO-
CTBIO 54,3 MJIH 4eJIOBeK (10). [IocTaBmuKaMy CepBUCHBIX
YCIYT OOBIYHO ABJISIOTCS TPACThI — HE3aBUCUMBIE I0PU-
nuyeckue nuua. OHY OCYIIeCTBIISAIOT CBOIO IeATeNb-
HOCTB B paMKax corjalieHuit o coTpyaHudectBe ¢ HC3,
paspabaTbiBaeMbIX U KYPUPYEMBIX HA MECTHOM yPOBHE
opraHmM3anuaMu-3aka3dMKaMy B paMKax OTHOIIEHU
MeXIy MOJIb30BaTe/IAMU U IOCTABIIMKAaMU YCIyT. Pan
HallMOHAJIbHBIX OpraHu3aluii BEIIONHAET BCIIOMOra-
TenbHble QYHKIUY, TPEJIOCTABAS YCIYyTU B cdbepe naH-
HBIX 1 MHQOPMaLu, peryIMpoBaHMA I MOHUTOPUHTA,
06pa3oBaHMUA U yuebHOU AedATenbHOCTU. OpraHmsannusa
yCnyT 06IeCTBEHHOT O 3IpaBOOXPaHeHN I Ha HALMO-
HaJIbHOM yPOBHE NIPOUCXOAUT Yepe3 addunmpoBas-
HBI [lerlapTaMeHT 3paBOOXPaHeHM s, a HA MeCTHOM
YPOBHE — Yepe3 MeCTHbBIE PYKOBOAsIIME OpraHbl. He-
MHOTr0 06111elt tHGOopMallM: BaXXHO OTMETUTh, 4To HC3
BOT y)Xe HECKOJIBKO JIeT QYHKLMOHUPYET B YCIOBUSAX
Cepbe3HBIX OI0MIKETHBIX OTPaHUYEHMI. ITO MOJPa3y-
MeBaeT XeCTKU GMHAHCOBLI KOHTPOJb, 0COOEHHO

B OTHOIIEHUY KaKUX-TUHO0 MepPOIIpUATUI 1IN TIJIAHOB,
BBIXOMIANIMX 32 PAMKM OOBIYHOM MPaKTUKA.

Uro KacaeTcs 3bdeKTUBHBIX NENCTBUN B 061aCTU
OKPYKalollle Cpeibl, TO BOT YK€ HECKOJBKO JIeT B pALe
nonpasneneHuint HC3 mpoBoasTCSa aanTUpPOBaHHBIE

K KOHTEKCTY Mephl pearMpoBaHs Ha MPO6IeMy U3-
MEeHEeHUs KJIMMaTa M 0becrieyeHus YCTOMYMBOCTIHA.
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OnHaKo B OCHOBHOM OHV MHUILMMPYIOTCS Ha MeCTax,
MPOBOMSTCS Ha YPOBHE YIIpaBieHUsI HeIBVXUMOCTU

Y SKCIIIyaTaluny 30aHnii uny YopasneHus obiie-
CTBEHHOIO 3[IpaBOOXPAaHEHMS M HalleJIeHbl ITPeNMYyIie-
CTBEHHO Ha pellleHle TaKMX MPo6jieM, KaK MOBBIIIeHe
3Hepro3@peKTUBHOCTH, TIepepaboTKa OTXOI0B, OMTU-
MU3alysa KOMaHAVMPOBOK U yyullleHe obpasa XMU3HU.

[MOLAX0O/

KOHUENTYANN3ALUWNA
MPEOBPA30BAHNU

OTpen yCTOMYMBOTO Pa3BUTUSA CO3[IaH B 2008 T. 114
okazaHusa noaaepxku HC3 B chepe NMOBHIIEHNA KO-
JIOTMYeCKOM M COLMAIbHOM YyCTOMYMBOCTH, CIIOCOD-
CTBYSI TeM CaMbIM 061elt GMHAHCOBOW YCTOMYMBOCTY
cucteMbl. Cosnanue OYP npuiiisioch Ha Iepuoj pas-
paboTky 3aKOHa 06 M3MeHeHUM KIuMaTa, IPUHATOrO
B TOM )Xe TOAy U OKa3aBIlIero HerocpeICTBEHHOe BO3-
IelicTBMe Ha OOMNBIIMHCTBO CEKTOPOB, B TOM 4lCJIe Ha
CEeKTOp 3paBOOXpaHeHNs (11). DTOT HOPMaTUBHBIN aKT
noBnusa Ha paboty OYP c caMbIxX Haya/lbHBIX 3TATOB.
OVP 6p111 cieunanbHO co3naH B paMkax HC3, c TeM
YTOOEI €T0 eATEeNIbHOCTh MHULMMPOBAIach BHYTPU

CeKTopa U MPOBOAMIIACh B TECHOM COTPYIHNUYECTBE
c JemapTaMeHTOM 3[]paBOOXpPaHeH! A, peryIupyoum-
MM BeloMCTBaMu 1 opranusauuamu HC3 nnsa goctmxe-
HIS COBMECTHBIX 1leJieil ¥ CTUMYIMPOBAHMA MPOKOTO
y4acTus IapTHEPOB.

PaspaboTka Mep pearMpoBaHUs Ha SKOJIOTMUECKIe
npo6nemsl HC3 BbI3bIBaIa TPYAHOCTH Y)Ke HA KOHIIEITY-
anbHOM 3Tare. OYP 6b1s1 BRIHYXIEH UCKATh OAXOAALME
OTITPaBHBIE TOUKU U XKECTKO PACCTABIATE IPUOPUTETHL.
OTnen NpuHSAN pelleHne MPOBECTY OLEHKY yIIepoaHO-
ro cjlefia, ¥ apasjenbHo 6BIJI0 JOCTUTHYTO Coracue

0 IpoBeleHUM WMPOKoM KoHcynbTauuu HC3 anda onpe-
IeJIeHMsI TOTOBHOCTM CUCTEMBI K Tpeobpa30BaHMAM.
Ycunus no olieHKe yrIepOLHOr0 Cliefla U pe3ybTaThl
KOHCYJIbTALIMM MTOCTYXXMJIY OCHOBOM AJ1s1 pa3paboTKu
CrpaTterun coxpalieHus BEIOPOCOB yriepoaa. DKOHO-
MUYeckKas 1[elecoo0bpasHOCTh NpeajaraeMblx Mep 10
06JIeTYeHNIO YTJIePOHOTO HpeMeH ! OlleHMBaIaCh C TOY-
KU 3peHMs MOTeHUMaTbHO COKOHOMJIEHHBIX CPEJICTB (12).
Bckope, 1o Mepe pocTa BOBJIEUeHHOCTY 3aHTEPEeCOBaH-
HBIX CTOPOH, 6blJ1a BhINyLleHa My6nmKauus « 0TOBHOCTD
K 6ynyueMy: ClleHapuM HU3KOYTJIePOAHOTO Pa3BUTUS

B 3[[paBoOxXpaHeHuu 2030» (Fit for the future: scenarios
for low carbon health care 2030) (13), Tpr3BaHHAas TOMOYb

TABNIMUA 1. OPOXHAA KAPTA NPEOBPA30BAHUN

Ohy 3A4paBOOXPAaHEHUSA KaK CUCTEMbI yUpeXLeHNN K

OT MeAULWUHCKON MOMOLLW, OCHOBAHHOW Ha leyeHunm K
nycTpaHeHuun npobnem,

OoT bonesHen K
Ot npodeccroHanbHoOro K
Oor MN30/IMPOBaAHHOCTMN U Pa3PO3HEHHOCTH K
OT 30aHUI N yYpexaeHUN K
OoT NPUHATUSA PeLleHnin B 3aBUCUMOCTM OT Hann4yma K
cpencTB
OoT eANHMNYHbBIX UHANKATOPOB M yCTapeBLMX N3MEePEHUN K
Or YyCTOMYMBOCTU Kak BTOPUYHOTrO GpakTopa K
OT 0TX0A0B 1 3n0ynoTpebnerns pecypcamu K
OoT HUKOro He KacaeTcAa K

McToyrmnk: CobeTeeHHble paspaboTku aBTopos, cM. (14).

34paBOOXpPaHeHMIo 1 colnanbHOMy obecneyeHuio Kak 4acTu
obuwiecTtBa

paHHeMy npoduaakTnieckoMy BMeLlaTenbCTBY

340poBbI0 1 Bnarononyyuio
nMYHOMYy/0BLieCTBEHHOMY
MHTErpauuu u napTHepcTBYy

aTMocq)epe ncueneHna n MogendmMm okazaHua nomMouu,
cneunanmnpyrowmmca Ha pa60Te C HaceneHnem

WHTErpupoBaHHOM LileHHOCTHM byayLiero ¢ y4yeToM BO3AeNCTBUSA Ha
0buecTBO, NPUPOAY U UX peCypCbl

y4eTHbIM KapTo4YkaM C MHOXeCTBEHHON MHpOopMaL el B peasbHOM
BpeMeHu

MHTErpauumn B KynbTypy, LEHHOCTHW, NpakTUKy 1 obyyeHune

cbanaHCMpoBaHHOMY MCMNONBL30BAHUIO PECYPCOB U NpeBpaLlLeHuto
OTXOA0B B pecypchl

KacaeTCd BCeX
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nmapTHepaM HalleIMThCS Ha JJOJITOCPOYHYIO TTepCIek-
TUBY U IPUMEHUTD K Tpo6ieMe U3MeHeHs KMMarTa
MOJIXOJI C y4acTueM 0OIIecTBa 1 C MO3ULIUK Tpeobpa3zo-
BaHUI B 3]paBOOXPaHEHUN Uyepes 20 JIeT.

K 2010 r. cTana oueBuaHAa MOTPeOHOCTD B pacIMpeHUn
CeTy y4YaCTHMKOB. 1519 06beAMHEHVA YCUIVI LN PO-
KOTO Kpyra 3aMHTepecOBaHHBIX CTOPOH, KaK SBJISIO-
muxcs yacTtbio HC3, Tak He CBA3aHHBIX C HAllMIOHATb-
HOM CNy)X6011, 6p171a pa3paboraHa «JJopoxHasa KapTa
pa3BUTUA YCTOMUMBEIX CUCTEM 3[]PAaBOOXPAHEHU »
(The Route map for sustainable health) (14). DToT mpo-
1Iecc IM03BOJIMJI HAMETUTDb HauaJibHEIe TTpeobpa3oBaHmd
(cM. Tabn.1)

C MoMeHTa nybnukauuy JJopoXXHOM KapThl JOCTUT-
HYT 3HAUMTEJNBHBIN ITporpecc B chepe obecrneyeHns
sKonoruyeckomt ycrtomunuocT HC3. CoBMeCTHbIE
YCUJINS TI0 BCEMY CEKTOPY ObIIM COCPeAOTOYEHEI HA
MATY OCHOBHBIX HallpaBJIeHUSX: 1) YITpaBIeHNe; 2) TPU-
BJIeUEHME 3aHTEPECOBAHHBIX CTOPOH; 3) U3MeEpPeHIe

1 COKpallleHJe BEIOPOCOB YIJIepOLa; 4) IOBRIILIEHE
XU3HECTOMKOCTY M afanTalnsd K U3MeHeHUIO KJIMMaTa,;
1 5) CUCTeMHas MoJiepXXKa. ITU HallpaBjieHUs IO Po6-
Hee OTMCaHBI HIXe.

BCTABKA 1. BA30BbIE U CNELUANBbHBIE
KOMMNOHEHTHI NYYP

bBa3oBble KOMMOHEHTHI Cneumaanble KOMMOHEHTHI

- YTBepxpaeHue cose-
TOM AVpEeKTopoB

- Toyku cokpalyeHns Bolbpo-
coByraepoga

CTpaTeI’V]‘-IeCKOQ BU-
AeHne n opraHnsaun-
OHHadA KoopAuHauwnd

[pouenypbl counanbHOro
3aKasa 1 3aKynok

- JlnpepcTso, yyacTue u pas-
Butue (nepcoran n obuie-
CTBEHHOCTb)

Mnan pencrteum

Cuctema konunye-
CTBEHHbIX MOKa3aTe-
new n u3MepeHus fo-
CTUTHYTOrO Nporpecca

PaboTa c coobuiecTBa-
Mu (BkntoYaa aganTaymo
M KM3HEeCTOMKOCTb)

MexaHun3mbl ynpas-
NeHnsa / 0OTYeTHOCTH,
B T.4. BKJIlOYEHMe B ro-
N0BOW OTYET

PaspaboTka ycTonuymnsbix
Mofmenen KNMHUYecKomn
NOMOLLW U yxona

CTuMynupoBaHue MHHOBA-
unm

- AHann3 coumnanbHOM LeH-
HOCTH

McTounmnk: CobeTBeHHble paspaboTku aBTopos, cM. (16).

CTPYKTYPA U MEXAHU3MbI
YNPABJIEHUA

[ 7ns noanepXKy mpeobpa3oBaHuli BO BCEM CEKTOPE
OBLI CO30aH pPAL CTPYKTYPHBIX MeXaHM3MOB, BKJIIO-
YaBIIMX HAllMOHAJIbHY0 KOHCYBTATUBHYIO TPYIIY,
BeIYIIMX PETVMOHANbHBIX UCIIONTHUTEIEN U MECTHBIE
cetu. KoHCynbraTBHAA rpymnna cTaja HalMOHaIbHBIM
Me)XXCMCTEMHBIM OPTaHOM C TPeACTaBUTEIbCTBOM BCEX
HallMOHAJIbHBIX OpraHu3alinii. 3ajada rpyIimnsl — OlleH-
Ka, OCMBICJIEHME M MTOALEePXXKa JOCTUTHYTOTO IIporpec-
Ca Ha BCeX YPOBHSAX 3[]paBOOXPaHeHNs U COLMAJIbHOTO
obecrieueHus. B paMKax 3TUX KOMIIETEHIIUI HAI[MO-
HaJIbHaA KOHCYJbTAaTVMBHAA FPyIa NpeajioXuia npo-
Lenypy pa3paboTKM 1 yTBEPXKIEeHMA Ha YPOBHE COBeTa
IVpeKTOopPOoB [11aHoB yIIpaBieHd YCTOMYMBEIM Pa3BU-
TreM ([IYYP), ocHOBaHHBIX Ha KJTIOUEBBIX TPUHIUIIAX,
BBIPabOTAaHHBIX TPaBUTENBCTBOM (15) (CM. BcTaBky 1).

Bo MHOrux opranmsanusax repBblll MKII Mep B paMKax
[TYYP 6b171 mpenMylleCTBEHHO HalleJIeH Ha COKpalleHue
BEIOPOCOB YIIEPOAa Ha YPOBHE 3KCITyaTaluy 3GaHuI.

PernvoHasibHbIE JINOEPBI OTBEYAIOT 34 OKa3aHMe I1oJ-
OEPXKN B CBOEM PermMoHe 1 pa3BUTUEe MECTHBIX ceTen,
KOTOpE&IE, B CBOIO O4epeb, pea/In3yIT IIPMHATBIE CTPa-
Termm Ha MecTaxX.

NMPUBJIEYHEHUE SAUHTEPECOBAHHDbIX
CTOPOH

[Tonxomel, OCHOBAHHBIE HA MPUHLUIIAX yUYACTUA U BOB-
JIe4YeHHOCTH, paccMaTpuBanuchk OYP Kak BaXKHelIne
KOMITOHEHTHI [1J1 06ecriedeHusi JOITOCPOUYHON b dek-
TUBHOCTU MepOIIpUATUIL 110 NpeobpasoBaHuio. [1ns
MIPMBJIEYEHU A MM POKOTO KPyra 3aMHTepeCOBaHHBIX
CTOPOH NPUMEHSAINCEH Pa3/IMUHble MEXaHU3MBI [TOBbI-
meHusa yyactusa. OYP cTpeMucs npusiedb K y4acTUIO
BCe OCHOBHBIE TPYIIIIEl HA PYKOBOLALEM U UCIIONTHU-
TeJIbHOM YPOBHSAX, YTOOBI 06ECIeYNTh IUPOKUI OXBAT
3aMHTepPeCcOBaHHAIX CTOPOH U pellpe3eHTaTUBHOCTD
BCeX IMOLCUCTeM ceKTopa. briyio o6ecrneueHO KOHCTPYK-
TMBHOE y4acTue CJIeyUUX TPYIIL:

« PaboTHuKU 3mpaBoOoxXpaHeHu: Ha nyTtu
obecrieueHUsI CKOOPAMHUPOBAHHOIO OTKJIMKA
B chepe cokpallleHUs YIIepoaHOro ciefia
cpeny pabOTHMKOB OpraHu3anumn 1 paspaboTku
CrpaTeruu 1o cokpalleHuIo yrjiepoaHoro ciena
(17) 6bl71a OpraHM30BaHa MUPOKasa KOHCYIbTallNsA
nns cneguanmuctos HC3. CoBMeCTHRIMU
yCUNuUAMM 661711 pa3paboTaHbl METOOMYECKME
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yKa3aHuA [JI OCHOBHBIX KaTeropuit paboTHUKOB
3IpaBOOXPaHeHU s, UTPAOLUINX BaXXHYIO POJb

B 3TUX MIpOlleccax, B YaCTHOCTH, /i1 Bpauen
ob1men MpakTUK, MeicecTep 1 PMHAHCOBBIX
MeHeIDXepoB (18).

Bricuiee pyKoBOACTBO: L1719 TOTO YTOOBI yCTOMYMBOE
pa3BUTHE OCTABAJIOCh OJTHON U3 MPUOPUTETHBIX
3a7a4 1 6BIJI0 MHTEIPUPOBAHO B KYJIBTYPY
opraHusauuy, cneuranuctsel OYP opranmnsoBanu
MOCTOSIHHYI0 pab0Ty C HAllMOHANIbHBIMU TUIepaMU
Y PYKOBOAAWIVMY IPyNIIaMy TPACTOB, HalleJIeHHY 0
Ha MOBBILIeHVEe MHOOPMUPOBAHHOCTH 10 TpobieMe
cpeny BMIUATENbHBIX U KJIIIOUEBbIX COTPYIHUKOB
cucTeMsl. B 2011 T. 65111 poBesieH ONpocC CTapminx
DIOJIXXHOCTHBIX JINI, IPM3BaHHBIN 06€CednTh
HeO6XOIMMBIN YPOBEHD MOALEPKKIU CO CTOPOHBI
VICTIOJTHUTEIBHOTO PYKOBOACTBA (19).

MecTHbIe nupaepsl: Beiia nposeneHa paboTa

C perMoHaJIbHBIMU TMAepaMy, TO3BONMBIIAA HadaTh
peanyusalyio CTpaTeruii Ha MECTHOM YPOBHE.
MecTHBIM NuAEpaM U MeHe)KepaM 10 YCTONYMBOMY
pa3BUTUIO OBIJIa OKa3aHa AONONHUTENbHAA
nopnepXXKa MNyTeM MPOBeleHUs OTKPHITEIX GOPYMOB,
KOHCYJIbTall !}, PETVIOHAIBHBIX 06CYXIEeHUN

Y IPYTUX MEPOIIPUATUIA.

OobmectBeHHOCTE: C 2011 I. KaXXJible 1Ba roja
Beyllel He3aBMCUMON NCCIeL0BATEIbCKON
KOMTMaHMel MPOBOIATCS OMPOCH 0OIEeCTBEHHOIO
MHEHUS 110 TpobyieMe obecrneyeHn s yCTOMUNBOCTH.

ITpoMsILIeHHBIN CEKTOP: YUMTEIBAsA OOIBLIYIO LOJTI0
dapMalLeBTMUECKUX [TPerapaToB I MeAUIIMHCKUX
u3nenunt B obiieM yrinepoaHoM ciene HC3

(cM. crepyrOWNWN pa3fen), TpyIna npencTaBuTenen
MMPOMBIIIJIEHHOCTY, HAllMIOHAJIbHBIX BEJOMCTB
Coenunennoro KoponesctBa n OYP paspaboTana
MeTOAMYECKNE YKa3aHMA [10 COKPalleHNI0
YTJIEPOJIHOTO CJiefia MPOAYKIUY (20) B paMKax
MMPOTOKOJIa O MapHMUKOBEIX rasax (I1T). Bnocneacteun
3Ta rpymnmna 6slja npeobpa3oBaHa B KOAIULNIO

10 06eCcIeueHNI0 YCTOMYMBOrO pa3BUTuUs B chepe
dbapMalleBTMYECKMX MTPernapaToB ¥ MeIULINHCKUX
M3LeNny, KoTopasd NPOLOJIXKaeT BEINYCKATh
MeTOAMYECKIE YKa3aHMA 10 COKpalleHI0
YTJIEPOJIHOTO CJiefia B MoipasieNieHnaxX

CUCTEeM OKa3aHMA yCJIyT B paMKax MpolLecc-
OPMEHTUPOBAHHOTO NOJAX0a (21).

N3MEPEHWE N COKPALLEEHUE
BbIBEPOCOB YIJIEPOAA

OcHoOBa 11715 OlleHKM yriepoaHoro cinefa B HC3 6bina
3aJI0KeHa B onoXxeHuAx 3akoHa CoenmHeHHOro Kopo-
NleBCTBa 00 M3MEeHEeHUU KJIMMaTa, IPUHATOTO B 2008 T.
(11). B 3aKOHe IpeAyCcMaTPUBAIOTCA TpY 06/1aCTU 0XBaTa
BEIOPOCOB [IapHMKOBEIX 'a30B:1) BCe IIPAMEBIE BEIOPOCEI
[1T; 2) kocBeHHBIe BEIOPOCH [1[ OT mOTpebieHNA 371eK-
TPOSHEPIUHY, Teria U T.4.; U 3) APyTMe KOCBEeHHEIE BbI-
6POCEL, TaKMe KaK fo6bIYa 1 MPOMU3BOACTBO 3aKyIIaeMbIX
MaTepuasoB U TONIMBA, YTUNM3ALUYNA OTXOA0B U T.J.
[TepBOHauanbHasA OlleHKa yriaepoaHoro ciena HC3 (22),
npoBeneHHasa OV P, He TONbKO MMoKa3asa 00beMbI BEIOPO-
COB CeKTopa (25% yT/IepOJHOTO Cjie[la BCETO rocyAap-
CTBEHHOTO CEeKTOpa), HO 1 TOT PaKT, uTo 60MblIasa 4acTh
BBIOPOCOB IPUXOAUTCA Ha okynaeMble HC3 nponyk-
THI — OT IIPOLIECCOB UX ITPOU3BOJICTBA [I0 MX UCIIOJIB30-
BaHUA 1 yTunusauuu. PapMalieBTUUeCKME NTpernapaTsl
M MeIULMHCKYe U3LeNNA COCTaBUIN 22% 00I1ero yrie-
ponHoro ciena. B cooTBeTCTBUM C Tpe6OBaHUAMH, YCTa-
HOBJIEHHBIMM 3aKOHOM 06 nM3MeHeHUM Ki1mmMaTa, HC3
HaMeTuJa LeJib COKpallleHUd YIJIepogHOrO Ciiefia Ha
10% K 2015 T. TI0 CpaBHEHUIO C 6230BbIM YPOBHEM 2007 T.
(cM. HMXKe: JJoCTUTHY Thle M3MeHeHUs). B HacTosee
BpeMA BeCh CEKTOP 3paBOOXpaHeHUda AHIINY CTpe-
MUTCSH COKPaTUTh BEIOPOCH! yIepofa Ha 34% K 2020 T.

NOBbILWEHUE XXN3HECTOMKOCTH
nAQANTAUUA K UBMEHEHUIO
KNTUMATA

B cooTBeTcTBUM C 3akoHOM CoenmHeHHOTro Kopornes-
cTBa 00 M3MeHeHUM KJIMMaTa Hal[MOHaIbHbIe OPraHu-
3auuy, Bkodasa HC3, DOMXHBI IPOBeCTU MePOTIPUATUSA
Mo afjafTalumM K M3MeHeHUIO KMaTa, CAeaTh OLleHKY
PVICKOB 1 MOJTOTOBUTBLCSA K TPANYIINM U3MEHEHU M.
[To 3ampocy NpaBUTeNbCTBA CEKTOP 3/IpaBOOXPaHEHNA
B AHTTIUM TTIOITOTOBMIJI IOKJIA]l O TOTOBHOCTMU K M3MeHe-
HUIO KJIMMaTa, TPOBe/IsI COBMECTHYIO OLIeHKY YPOBHSA
nporpecca B 3ToM cekTope. [1o pe3ynsTataM 3TOM pa-
60ThI OBIJIO OTMEYEHO, UTO CEKTOPY 31PaBOOXPaHEHNA
HeOb6XOIMMO MPUHATH MEPHI 1O MOBBIIEHNIO YCTONYN-
BOCTY K HETaTUBHBIM SABJIEHUAM, YCUJIEHNIO KOHTPOJIA
3a M3MeHeHMEeM KJIMMaTa 1 YPOBHEM CBOel MOArOTOB-
JIEHHOCTH, a TaKXe pa3paboTaTb HaJleXXHYI0 MHPOpMa-
LIMOHHYI0 623y [1J1 cbopa CTAaTUCTUUYECKUX U Pa3Be/bl-
BaTeJbHBIX JaHHBIX IO cTpaHe (23). Takxe OYP B3 Ha
cebst GyHKIUMUYM TTOATOTOBKY HAIIMOHAIBHOV OTUETHOCTHU
B chepe afjaniTaly CUCTEMBI 3[IpaBOOXPaHEHN K 3-
MeHEeHUIO KIMMaTa o MUHUCTePCTBA OKPYIKaolen
Cpensl, MPOAOBOJIbCTBMSA U CEJTIBCKOTO XO35CTBA.
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YKPEMJIEHUE CUCTEMBDI

CoBMecTHO c napTHepamy OYP onpenenmnn psaxn o6-
nmacTen, Tpebyomux ganbHelen obiecucTeMHON
MOALePXKI A JOCTVIKEHMA HaMeUeHHBIX YPOBHEeN
npeobpas3oBaHMIA.

« PaspaboTkKa CUCTeMBbI KOJIMYeCTBEHHBIX
IoKa3saTeJieit: Bulny MoAroToBIeHEl
1 oy 6/1MKOBaHBl 0630pHl AOCTUTHYTOTO MIPOTrpecca,
BKJIIOUAS M3MEHEHNS B [IOKA3aTeNAX YIJIePOLHOTO
crena, MHULMALNIO0 COOTBETCTBYIOUMX TPOLIeCCOB
Y IpOBeJileHMe KOHCYbTauui (24). OnHaKo
CYIeCTBYeT OCO3HaHMe TOrO, UTO B byAyIleM
6yneT HeoOXOnMMa HOBas CUCTEMA MHIMKATOPOB.
Ilns 3Toro 6bly1a CO3[jJaHa MeXCeKTopaabHasd
PYKOBOZAIIAsA IPyIIia Mo pa3paboTKe CUCTEMBI
KOJIMYECTBEHHBIX [TOKa3aTesiel, 3ajjaya KOTOPOoit —
MIPOBECT! yUeT UMeIOMUXCS JaHHBIX U pa3paboTaTh
CUCTEMY C OTIOPOJi Ha CYILeCTBYIOLI/e MHCTPYMEHTEI,
MEeTO[Ibl M MEXAHM3MbI OTYETHOCTU.

« HayuHrble uccnenoBaHusa u paspaborku: OYP
MOATOTOBMII 0630D CYLIECTBYIOUINX UCCIIeAOBaHUN
Y IpOaHaNu3MpoBal Npobeskl B 3HAHUAX,
MpeLoCTaBMB JOHOPaM U UCCTIeJOBATeNAM
MHbOPMAaLNIO O HAaMPaBJIeHUAX, TPEOYIOM X
IasnbHelel pa3paboTKu.

« MeTomuueckue yKkaszaHUA OJIA CEKTOpa
3IPaBOOXPaHEeHU U MPOMBIIIJIEHHOCTHU: [loM1MO
MeTOAMYECKUX YKa3aHUM 10 COKPAlleHUI0
YIJIEPOOHOrO Cliefla MPON YKL B paMKax
MIPOTOKOJIa O TaPHUKOBLIX ra3ax 6b1/1M pa3paboTaHbl
peKoMeHTalL My 110 obecriedeHUI0 yCTONYMBOCTY
B cdhepe MeIULMHCKUX UCCIefoBaHmit. Takxe
MPOBOANTCA paboTa MO0 BEINYCKY AOMOIHUTENbHBIX
MeTOAMYECKUX YKa3aHUM 10 COKPAlleHUI0
YIJIePOLHOrO CJieJla B OCHOBHBIX MOApa3ieieHNAX
CUCTEM OKa3aHUA YCIyT.

« OxaszaHue NOAMEPXXKYM pabOTHUKAM CEKTOopa:
[ToMUMO peanm3alny BEIIIEYTOMAHY THIX
CTpaTeruii, HarpaBJeHHbIX Ha [TOBEIIIEHYE YYaACTUS
3aMHTEepeCcOBaHHEIX CTOPOH, OV P okasbiBaeT
MOMIIEPXKKY MTepCOHANy CeKTopa 34 paBOOXpaHeHu s
B €0 YCUJIMSAX 110 06eCIIeYeHNI0 YCTONYMBOCTI
MOCPENICTBOM: 1) pa3paboTKy CIIpaBOYHON
nubopManuy 1 aganTUPOBaHHBIX peKOMeHJal i
IJISI pa3NMYHBIX KATETOPUNM COTPYIHMKOB, TAKUX KAK
MeJICECTPHI, Bpauu M GUHAHCOBBIE CIIEIVaINCThI;

2) COBMECTHOM paboThl C KOPOJIEBCKUMMY KOJJIeIXaMU
10 CO3AaHUI0 METONMYECKUX YKA3aAHU;

3) IPUCYXIOEeHNA HALMOHAJIBHBIX NTPEMUI 38 YCIIEeXU
B 06ecrieueHMY YCTOMUMBOCTY; 4) €XXerOJHOM
opraHmu3auum JIHA yCTOMUYMBOTO Pa3BUTUA

HC3; 1 5) uHAUBUAYaIbHOTO B3aMOJIENCTBUSA

VI IPOBeJleH) A KaMIIaHW BHYTPY OpraHu3aLuil.

LOCTUTHYTbIE MSMEHEHWNHA

Bein 0oTMeueH pAJ MOJIOXUTENbHBIX SMEHEHU N — KaK
MPOLIeCCyaNibHBIX, TaK ¥ C TOYKM 3PEHMA Pe3yJIbTATOB.
OTY U3MEHEHU s paCCMOTPEHBI HMXKe; UHPOpMaLn
cobpaHa Ha OCHOBe HallMOHaJbHBIX HAOOPOB JaHHBIX,
MHCTPYMEHTOB OTYeTHOCTY, pouieccoB OV P u npepno-
CTaBJIsieMbIX yC/IyT. Bce TaHHbBIE HAXOOATCA B OTKPHI-
TOM JIOCTYTIe (24—26).

NCNOoJIb30BAHUE PECYPCOB

e K20151. HC3 cokpaTtuna cBOM 061t yrIepogHbI
crefi Ha 11% (c 25,7 Mt CO,-3KB. B 2007 I 10 22,8 MT
CO,-3KB. B 2015 T.), B TO BpeMs KaK ypOBEHb
aKTVMBHOCTY MOBBICUJIICA Ha 18%. CHDXeHMe
YIJIepPOJI0EMKOCTY COCTABUIIO 22% Ha YLy HaceNleHNU,
a yI1eponoeMKOCTh Ha OJIMH MOTPaYeHHBI GYHT
B HACTOAlIee BPeMA COCTaBsAeT 1/5 ToKasaTend 3a
1990 T. C yYeTOM MONPaBKM Ha UHONALKIO.

o 3abuKCUMpPOBAHO CHIXEHME Ha 4,3% YTTIEPOIHOTO
creflia, CBA3aHHOIO C SHEPTrOoCHabXXeHeM 3aHNI,
B [1epuoji ¢ 2007/2008 rT. (3,3 Mt CO_-3KB.) 110
2014/2015 rT. (3,2 MT CO _-3KB.), C COKpalleHeM
Ha 1,4% 3a TocyiegHM roa'. B 2007/2008 TT.
90 opraHm3auuii (38% HC3) cokpaTunm yrnepoaHsli
cJie]l, CBSI3aHHBIN C SHEeprocHabxeHeM 3[JlaHU,
6osee yueM Ha 10%. brnarogapsa cHMXEHUIO
SHEPTONnoTpPebIeHnA B 2014/2015 I'T. 6bIJIO
COKOHOMJIEHO 23 MJIH QYHTOB.

. ,[[OCTI/[FHYTO CHIMXXEeHUe Ha 4,2% HOTpe6HEHI/IH BOJBI
B [IEPMOJI C 2007/2008 TT. (36 M3) 10 2014/2015 TT.
(35 M%),

[TpenctaBneHHble ncuncneruns boinn okpyrneHbl L0 ABYX 3HAKOB nocne
3ansaTon.

ﬂpe,ﬂCTaBﬂeHHble neymcnenns buinn OoKpyrneHbl 40 4BYX 3HAKOB nocne

3ansaTon.
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« HaopHy TpeTb cOKpaTmica o6beM

HerepepaboTaHHBIX OTXOJIOB B ITEPYOZ

€ 2007/2008 IT. (0,3 MJIH TOHH) 10 2014/2015 TT.

(0,2 MJTH TOHH); TepepaboTaHO MY MOATOTOBIEHO
K BTOPMYHOMY MCIIOJIb30BaHUIO 40% OTXOMOB.

AKTUBHOCTb OBLLLECTBA

. TpI/I OIrpoca 0011eCTBEHHOTO MHEHN, MMpOBEeJEHHBIX

He3aBUCUMOM MCCIIe[0BaTeIbCKOV KOMIIaHMEeN

B 2011, 2013 1 2015 I'T., [IOKa3aJIX pacTyL Ul YPOBEHb
06111eCTBEHHOM MO IEPXKY MTPOLIECCOB YCTONYMBOTO
passutusa HC3 (89% B 2013 I., 92% B 2011 11 2015 I'T.);
PacTeT KOJIMUYeCTBO JII0Lel, CAMTALUX, YTO 3Ta
npobsieMa fo/mMKHa pacCMaTpPMUBaThCA B YUCTIE
Haubosee MPUOPUTETHHIX (19% B 2011 11 2013 T.

" 25% B 2015 I.) 1 UTO CUCTEMA 3[1paBOOXPaHeHUA
IOJXHA [enaTh BCe BO3MOXHOE JIJ14 [TOBBIIEH N A
YCTOMYMBOCTH, BAXE €CNIY 3TO CBA3AHO

C OOTOJIHUTEJIBHBIMY pacxonaMiu (33% B 2011 T., 36%
B 2013 T. " 43% B 2015 T.) (27).

B 2008 1 2013 IT. MpOBeJeHbl KOHCYJIbTALUM CO
crielyanuCcTaMy 34paBOOXPaHEHNS B LIeAX
paspaboTKy cTpaTernii pa3BuUTUA Ha MATH JIeT.

B 2010 r. npoBefieHEl CEMMHAPEI C y4acTueM

MV POKOro Kpyra 3aMHTePeCOBAHHBIX CTOPOH, Ha
KOTOPBIX OblJIa COCTaBeHa JJopoXXHasd KapTa; C TeX
MOp KaXXJiple 1Ba rojia NPOBOLATCA MePONPUATUA
10 ONTVMM3aLMY BBIIIOJIHEHY A 32JI0XKEHHBIX B HEN
MEpPOIPUATUIA.

Onpoc Bcex Beayuux pykopoautenen HC3,
MMPOBEeNEHHBIN B 2011 I. APYTOM MCCIeOBAaTEeIbCKON
KOMITaHMell, [T0Ka3all, 4TO 90% PeCIIOHIEHTOB
CYMTAIOT 3TY paboTy BaXKHEMIIUM KOMIIOHEHTOM
CBO€l IeATEIbHOCTU.

B 2011 1. npoBenieHa rinobanbHasg KOHCYJIbTalA

C yyacTueM NpenCcTaBUTENEN BCeX MOACEKTOPOB
31paBOOXPaHeHNs U MPOMBIIIJIEHHOCTH,
HalleJleHHas Ha pa3spaboTKy METOOUYECKUX
YKa3aHU MO COKPallleHUIO YITIePOAHOrO cliefia
dbapMalleBTUYECKMX MTPernapaToB M MeIULNHCKUX
U3OEeNnn.

lecTton ron oprannsyetrcsd [leHb yCTOMYMBOTO
pa3sutusa HC3, B mpa3gHOBaHMY KOTOPOTO
MPVHMMAIOT ydacTye Bce 60JIblile COTPYLHUKOB
(600 opraHM3aluii B 2016 I.) M KOTOPBEIN B IIOCTIeHYE

roJIbl IPOBOJUTCA B H0Jiee MMUPOKMX MacluTabax 1 He
orpaHmnumuBaetcsa HC3.

YNPABJIEHWUE W NOAOTYHETHOCTb

Coznan OYP - HalumoHabHas TPYIINa CIIeMaNiuCTOB

M perumoHanbHasg CTPYKTypa peannsannun
MepONpUATUNA Ha MeCTax AJis MOLIePXKY MeHeXKepOB
0 YCTOWUMBOMY Pa3BUTHMIO, 3aHATHIX B OPraHU3alUAX.

Ony6a1KOBaHO MATh UHPOPMALMOHHBIX JIMCTOB
C OLleHKaMu yTJIepOJIHOTO CJiefia [0 BCEMY CEKTOPY (Mo
JaHHBIM 3a 2004, 2007, 2010, 2012 1 2015 I'T.).

Ony6nuKoBaHO Ba MHGOPMALIMOHHBIX JIMCTA

C OLIeHKaMM yTJIEPOHOTO CJiefia IO CEKTOPY
3[IpaBOOXPaHeHs M COLIMAIbHOTO 0becredyeH s
(rmo maHHBIM 3a 2012 U 2015 I'T.).

C 2010 I. eXXerofHO Ny6NMKYIOTCA KapTel [Iporpecca
I10 PErMOHY (24), OCHOBaHHBIE HA TPUHATHIX

B opraumsanuax [IYVYP, ronoBoyt OTUETHOCTH I10
obecreyeHMI0 YCTOMYMBOCTHY / BBI6GpOCAM yrieposia
VI peTMOHaJIbHBIX CXeMaXx COKpallleHy s BEI6POCOB
yrnepojia B chepax 37eKTPOSHEPT UM, OTXOLI0B

1 oTpebJieH A BOABL.

[To cocToAHMIO Ha Mal 2015 I. B AHIIuM 70%
noctaBWMKoB ycnyr HC3 1 30% cnyx6 opranmsanuun
MeOULVMHCKOV ITOMOIIU (B L1eJIOM 52%) peanusyoT
[TYVP, yTBepXAeHHBIe COBETOM NVPEKTOPOB UM
IPYTVM BBICIIMM PYKOBOZLALIVMM OPraHOM.

[To cocToAHMIO Ha Mai 2015 I. 42% IIOCTaBIIVIKOB
ycnyr HC3 peanusytor [Inan agantauum,
YTBEDXJEHHBI COBETOM JUPEKTOPOB.

43% rnocTtaBluKoB ycnyr HC3 cnenyoT nenu
CHVXeHM A BBIOPOCOB yriepofa Ha 34% K 2020 T. (U1K
CHVXEeHUIO KBMBAJIeHTa Ha 28% IO CPaBHEHUIO

C YPOBHEM 2013 I.).

TpeTb romoOBBIX OTUETOB 3a 2014/2015 IT.

cnyX6 opraHmsanuy MeIVLVHCKONM TOMOILY

1 noctaBUMKOB ycnyr HC3 colepXUT KOMITOHEHT
YCTOMYMBOrO Pa3BUTHA, a 68 OpraHmM3alum

(15%) mO6UNMCh 3HAUYNTEIBHEIX YCIIEX0B

B pa3bACHEHUM KOHLEMNIUI aHanu3a YCTOMUMBOCTH,
NONUTUKY, UHPOPMALIVU U JOCTUTHY THIX
pe3yJNbTaToOB, B COOTBETCTBUMU C PALOM 3apaHee
npeaonpeAeeHHbIX KDUTEPHUEB.

MNAHOPAMA OBLLEECTBEHHOIO 3JPABOOXPAHEHNA
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MN3BJIEHEHHbBIE YPOKW

OmnbIT 10 06ecreyeHnI0 yCTONYMBOCTY CEKTOpa 3/Ipa-
BOOXPpaHeHMA B AHIJINY MOXET, C ONIpeAeIeHHOM OCTO-
DPOXHOCTBIO0, 5O PEKTUBHO MPUMEHSATHCS AJI5 TTOBHIIIE-
HIS 9KOJIOTMYECKON YCTOMUYMBOCTU APYTUX CUCTEM
3IpaBooxpaHeHus B EBporneiickoM pernode BO3 1 3a
ero npegenaMu. HeKoTopeie ero KOMIIOHEHTEI KPaTKO
OTVCaHBI HUXe.

MPEOBPA30BAHUA, SANYLWEHHbIE HA
BEPXHEM YPOBHE U CTUMYJIUPYIOLLUE
WHULUWUATUBY CHU3Y

OneiT HC3 rokassiBaeT, UTO TeMITEI Tpeobpa30oBaHmA,
Heob6XOAMMBIX 171 06ecTieueH sl SKOJIOTMUEeCKOMN
YCTOMYMBOCTU KPYIIHBIX CMCTEM 3 paBOOXPaHEHM,
MOTYT OBITh JOCTUTHYTHI JIUIIB B paMKaXx MOIUTUKY,
YTBEPXEHHO Ha CaMOM BBICOKOM PYKOBOZAIIEM
ypoBHe. [lonxon «CBepXy-BHM3» 3HAUUTENIBHO YCKOPUII
STOT MPOIECC U MOBBICKIT ero 3ddeKTUBHOCTb. OIHAKO
He CTOUT 3a0bIBATh U O 1IeHHOCTY MepOTIPUSATUI Ha
YPOBHE MOCTaBUIMKOB YCJYT, Ba)XHBIX 4J19 MEeCTHOM’
crieunduKM, 06y yaloliero NoTeH1aaa 1 BOBJIeUeH-
HocTu. KpoMe Toro, mockonbKy opranu3aunu HC3 Ha
CBOEM yPOBHE [AeNCTBYIT CaMOCTOATENIBHO, OY4EBUIHO,
YTO UX y4YacCTle B MPOLleccax MOBBIIIEHN A SKOJIOTMUe-
CKOW YCTOMUMBOCTU U UCTOJIb30BaHME MOABJIAIINXCA
BO3MOXHOCTeN 06yCJIOBJIEHO KOHKPETHBIMY MECTHBIMU
NMoTpebHOCTAMMU.

CNEUMANIBHOE NMOAPA3AENEHUE KAK
®GYHOAMEHT ANA NEPEMEH

Cozpganye B HC3 Otnena yCTOMUMBOTO pasBUTUS ObLIO
Ba)XXHBIM LIArOM K TOMY, YTOOBI IIpOrpaMMa U3MeHeH U
6bIJIa UETKO O3ByYEHA U CUCTEMATUYECKM Peasin30BaHa
1o BceMy cekTopy. [lono6HOe pelieHe IIOMOLJIO COXpa-
HUTB IPMOPUTETHOCTD BOMIPOCA YCTOMUYMBOTO Pa3BU-
TUS OAXe B IepexoAHbIe TIEPUOABI U TPU N3MEHEHUU
roCynapCTBEHHEIX IPUOPUTETOB. TakXe 3TO obecre-
9110 OB YI0 KOOPAMHALMIO B PAMKaX MEXCEKTOPAJIb-
HOTO MOJXO0/a U MPOYHYI0 OCHOBY /1S pa3paboTKu
CUCTEMBI TIOKa3aTesel 1 BOBJIEYEHY S IIMPOKOTO KPyTa
3aMHTePECOBAHHBIX CTOPOH. [IoMMMO 3TOr0 CpefCTBa,
3aTpavyeHHbIe Ha 1eATenbHOCTh OYP, MOTYT OBITH JIETKO
BO3MeEIIEHEI 32 CUET SKOHOMU U, IOCTUTHYTON BO BCEM
CeKTope.

N3MEPUMBbLIE N OCYLLLECTBUMBbIE
HAYAJIbHbIE MEPbI B KAHYECTBE
OTNPABHOW TOYKW ANA BONEE _
MACLUTABHbIX MPEOBPA30BAHUN

OVYP nonBeprancsa KpUTUKe 32 TO, YTO €ro epBOHa-
YabHBIM OPUMEHTMPOM CTaja npobieMa COKpalleH
BBIOPOCOB yIJIepofa, TOrha Kak fpyrue 06macT Oblnn
ocTaBjieHbl 6e3 BHUMaHMA. OfHAKO 3TOT BEIOOP OKa-
3aJICSl BEPHBIM, IIOCKOJIBKY COKpallleHle BEIOPOCOB — 3TO
n3MepuMasd, ynpansnsaeMasd 0651acTh, B UTOre CTaBIIAA
OTIIPaBHOM TOYKOM i BCEro Mpoliecca yCTOMYMBOTO
pa3BuTuA. BHepeHMe B KaueCTBe Ha4YalbHOW UHULI-
aTUBBEI OTBETHBIX MeP I10 YIJIePOAHON NpobjieMe O3Ha-
4yarso, YTO JUCKYCCUSA 110 0OeCcreyeHI0 SKOJIOTMUeCKOM
YCTOMUMBOCTY OyLEeT BECTUCH C OTIOPOJ Ha KOHKPEeTHEIE
IlaHHbBIE. DTO TAKXXe [T03BOJIMIIO CPOKYCUPOBATHCS Ha
00/1acTAX C TIOBBIILIEHHBIM YTJIEPOJAHBIM CJIEOM, TAKUX
Kak chepa 3aKynoK 1 dapMalieBTUYECKUX ITperapa-
ToB. Hanuune gaHHBIX 1 0OOCHOBAHHBIX CBUIETENIBCTB
3bdEeKTMBHOCTY Mep IO COKpallleHNI0 BHIOPOCOB yTiie-
poIla TaKXXe IIOMOTLJIO MHULUMPOBATH ANCKYCCUIO 110
npobseMe yCTOMYMBOCTU B H0Jiee MPOKOM KOHTEKCTE,
obecreunB nepexof K 60jee MaciTabHbIM Mpeobpaso-
BAaHUAM B 0671aCTU YCTONUMBOrO Pa3BUTUS.

NPUBNEYEHUE SAUHTEPECOBAHHbIX
CTOPOH

KOHCTPYKTUBHOE yuyacTye O6BIJIO M OCTAETCS BaXK-
HeMuIMM KOMIIOHEHTOM ITPOBOMMOM paboTEl, O3BO-
JIA0UIEN OLIeHUTh MacIiTabbl IOAOEPXKY B paMKax
CeKTopa U MPeAoCTaBUTh YYaCTHUKAM TOJTHOMOUM S
IlJIs1 peaTMpoBaHMA MOCPeACTBOM pa3paboTKy cTpa-
Teruit U MHCTPYMEHTOB, HalleJIeHHBIX Ha pe3yibTar.
BHuMaTenbHOE OTHOILIEHME K MHEHUIO M TOTPe6HOCTAM
CIrielMaanCcToB, paboTalmux B CUCTEME, TOMOTJIO O pe-
IeIVTh KOHTEKCT, bapbepsl, [I0Ka3aTely yclexa 1 Mepbl
IlJISI MHHOBALUM U Ipeobpa3oBaHuil. Takas obpaTHas
CBsI3b MMEET UCKJTIOUUTEILHO Ba)XKHOE 3HAUeHUE A5
OLIEHKM BO3HUKAOUIMX TPYAHOCTEN U peann3alnu mo-
ABJIAOMINXCA BO3MOXHOCTeN. HanpuMep, npoBeneHue
OTPOCOB ¥ CEMUHAPOB MTO3BOJINJIO OYEPTUTH KPYT TOJI-
HOMOYMI 1 3a[1aTh BEPHOE HallpaBseHue i 3ddek-
TMBHOM paboTel U B3auMogercteuA OThena.

YMEHWE MbICJINTb B 6OJIbLLUX
N MAJIbIX MACLUTABAX

O6ecneunBas ycronunuBocTb HC3 1 Bcero cekTopa
3 paBOOXPaHeHUs], He0H6X0AMMO MPOaHaIN3POBaTh
IMMPOKMN CIIEKTP BO3MOXHOCTEN U MogobpaTk MoJie-
nu, KoTopbie nmoMoryT HC3 no6uBaThCA OMY TUMBIX

PUBLIC HEALTH PANORAMA

VOLUME 3 | ISSUE 2 | JUNE 2017 | 141-356



MEPEXQA K IKOSIOMMYECKM YCTONYMBBLIM CYCTEMAM 30PABOOXPAHEHNA: MPUMEP HALVOHAIEHON

245

CNYXXBbl 3OPABOOXPAHEHWA AHTTNN

pesynbTaToB. Befb X0TA 3KoNOrMyeckas yCTOMYU-
BOCTb MOXET IIPMHECTU OTHOCUTEJILHO JIeTKIe BBITOJIbI
B [JIaHe peHTabeIbHOCTY M SKOHOMUU CPEACTB, 3Ta
npobseMa — IMIIb YacTh O0Jiee MV POKOW OUCKYCCUMN.

B nepcnextuBe HC3 (na 1 nwo6ot Apyroi cucreMe
3[]paBOOXPaHeHUs) ClelyeT pacCMOTPETh BO3MOX-
HOCTb QYHAAMEHTaIbHOTO CLIBMTa B METO/IaX OKa3aHUA
YCNYT U IePEeOCMBIC/IUTH KOHEYHYIO LIeJ1b 3IpaB00Xpa-
HeHU, BKJIIoUas poJib allpo6MPOBAHHBIX U 3P bEeKTUB-
HBIX SKOHOMMYHBIX METOJIOB MPOGMIAKTUKY U OXPaHBI
3[0POBbA.

BrIpa)keHye NpMU3HATEIBHOCTU: aBTOPhI

6naronapsaT Bcex coTpyaHukoB OVP, 11 B YyacTHOCTM
James McKenzie, 3a nognepxky u nuHbopMaluio.
OTtpenvHas 6narogapHocTs James Creswick (BO3)

3a [TOMOIIb B peJIJaKTUPOBaHMM. TaKXXe aBTOPEI
BBIPaXXaloOT MPU3HATENBHOCTL PeflepaibHOMY
MUHUCTEPCTBY OKPYXKalollleil Cpeibl, 0XPaHbl TPUPOIH,
CTPOUTENbCTBA U 6€30TIaCHOCTU SIIEPHBIX PEaKTOPOB
TepMaHMM 32 NOAJEPXKY MeponIpuAaTull EBporenckoro
peruoHansHOro 6t10opo BO3 B 06macTu obecrieyeHns
YCTOMUMBOCTY CUCTEM 3 PABOOXPaHEHNA.

VictouHuky GMHaAHCUMPOBAHUA: He YKa3aHEL.
KoHnUKT MHTEepecoB: He YKa3aH.

OrpaHnuyeHue oTBeTCTBEeHHOCTU: EBpotelickoe
pervoHanbHoe 6:10po BO3: ABTODEI HECyT
CaMOCTOATENIBHYI0 OTBETCTBEHHOCTh 33 MHEHMU A,
BbIPa)XeHHbIE B JaHHON NMy6IMKaLM, KOTOPhIE HE
06513aTeNIbHO NPeICTABAAIOT PeIleHU UMY IOTUTUKY
BceMupHoM opranusanuu 3gpaBooxpaHennus. HC3:
HacTosuias ctaTbsa NOArOTOBIEHA aBTOPaMI B UX
JIMYHOM KaueCcTBe. MHeHUs, BbIpa)XeHHbBIE B TAHHOU
CTaThbe, ABJIAKTCA MHEHMEM aBTOPOB 1 He 0653aTeIbHO
oTpaxatoT ToukKy 3peHus HC3 AHrnuu.
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ABSTRACT

Background: The disposal and management

of hazardous waste are worldwide problems.

Notwithstanding the difficulties evaluating
epidemiological studies, some observations
of their health impact appear to be, to some

extent, reproducible.

Local context: The role of epidemiological
studies in contributing to decision-making
in public health is addressed, through
describing an ltalian context with illegal,

hazardous waste dumps.

Approach: This case study, concerning the
Italian "Land of Fires", provides a frame for
integrating scientific, evidence-based public
health actions and priorities for further

research.

Relevant changes: Additional research on
the adverse health effects among individuals
living close to hazardous waste sites, and

on the characterization of air contaminants
near waste sites, is necessary. Furthermore,

counteracting illegal and poor waste dumping,

the environmental remediation of areas
contaminated by waste, and prevention and
health care actions targeted at local human

populations are urgently required.

Lessons learnt: Cooperation on this topic
between public health institutions of the WHO
European Region Member States appears

warranted.

Keywords: HAZARDOUS WASTE, CONTAMINATED SITES, PUBLIC HEALTH, POLICY

BACKGROUND

The disposal and management of hazardous waste
are worldwide problems in terms of environmental
pollution and its potential health impact on human
populations living close to waste sites. Waste is part
of the agenda of the European Environment and
Health Process as well as one of the topics considered
by the Sixth Ministerial Conference on Environment
and Health of the World Health Organization (WHO)
European Region (1).

Waste storage, treatment and disposal are the main
activities (31.5%) causing problems in the 1684 present

or past Environmental Protection Agency National
Priority List (NPL) sites in the United States, followed by

contaminants released by manufacturing and industrial
activities (2). In 2011, based on data provided by 33
countries in Europe, the activities which contributed
most to soil and groundwater contamination were waste
disposal, including municipal and industrial waste
(approximately 38% of the sites), followed by industrial
and commercial activities (3). Such data are more limited
in middle and low income countries. In seven Asian
countries, 679 areas were estimated to be contaminated
by hazardous waste (4). Recently, hazardous waste has
been included among the top three major environmental
risk factors for health effects in Africa, where non-
communicable diseases, such as cancer, are on the rise (5).

Assessing the health impacts of hazardous waste,
especially through illegal or uncontrolled dumping
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sites, has, to date, been the aim of only a few review
papers (6-8). The difficulties in detecting exposed
populations, outcome selection, control of confounding
variables and, especially, assessing exposure to complex
and often heterogeneous cocktails of hazardous
chemicals, represent the usual limitations associated
with epidemiological investigations on this topic.

Notwithstanding these difficulties, some observations
appear to be, to some extent, reproducible. These
include the excess of some cancer sites, such as the
stomach, liver, lung, bladder, and leukemia, congenital
malformations, adverse reproductive effects and
asthma, as illustrated in the recent WHO report

on waste and human health, previously referred to

in (1). These observations were recorded in studies
performed in different parts of the world, namely
Europe, the United States and some low-income
countries, with the latter including some investigations
on the acute effects of illegal dumping of waste traded
from industrialized countries.

The purpose of this paper is to examine one specific
case study concerning the Campania Region in Italy, to
which, since the late 1980s, hazardous waste has been
illegally transferred from various parts of Italy and
subsequently dumped or burned. The authors believe
that similar issues are of wider interest, taking into
account the spread of poor waste management practices
in some areas at the global level, mainly concerning low
socioeconomic status people. The role of epidemiological
studies in providing estimates of the health impact of
residential exposure to waste, thus contributing to the
public health decision-making process in the last ten
years, will be specifically addressed.

LOCAL CONTEXT

In the middle to late 1990s, the Italian national
government declared an environmental emergency
in the Campania Region due to waste management.
Subsequently, in 1998, 77 municipalities in this region
were included within the territory of the national
priority contaminated site, "Litorale Domizio Flegreo
e Agro Aversano".

Campania is located in southern Italy and its
regional capital is Naples. For several decades, waste
in Campania was poorly managed, mainly due to

insufficient recycling, landfill exhaust, and the
absence of incinerators. Given this context, criminal
organizations set up an illegal system of delivering
hazardous waste, produced mainly by industries
located in Italy’s northern regions, for dumping

or burning in the countryside. This practice was
concentrated in the two provinces of Naples and
Caserta and was not ubiquitous throughout the region.

Some environmentalist organizations, taking into
account the information being made available on the
illegal traffic and dumping of industrial hazardous
waste by crime organizations, denounced the possible
health risk to the human populations living in these
areas. In this context, researchers of the Italian
National Institute of Public Health (Istituto Superiore
di Sanita, or ISS) and Institute of Clinical Physiology
of the Italian National Research Council (CNR), in
collaboration with regional environmental and health
agencies and an environmentalist organization,
performed the first epidemiological investigation at
the municipal level in the area. The study, performed
in three municipalities with high concentrations

of waste dumping sites, showed higher rates of
mortality from specific diseases than the regional
population average (9). The results were published in
the peer-reviewed journal of the Italian Association
of Epidemiology and communicated to the population
and local government during an ad hoc meeting.
Afterwards, awareness increased among several
stakeholders, including national and local associations
and policy-makers, about the possible health impact of
uncontrolled and illegal waste dumping and burning.

APPROACH

Given this context, a cycle of epidemiological studies
was performed in the provinces of Naples and Caserta
in the Campania Region.

Beginning in 2004, the WHO European Centre of
Environment and Health and the Institute of Clinical
Physiology of CNR, in strict cooperation with

ISS, investigated cause-specific mortality and the
prevalence of malformations in the 196 municipalities
in the provinces of Naples and Caserta.

The first study (10) showed numerous clusters of
municipalities with significant excesses of mortality
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for neoplasms of the lung, liver, stomach, kidney and
bladder, from 1994 to 2001; and of the prevalence of
congenital anomalies in cardiovascular and urogenital
systems and limbs, from 1996 to 2002. These clusters
were concentrated in a sub-area where most of the
hazardous dumping sites were located.

A municipal indicator of environmental pressure due
to hazardous waste was provided for each of the 196
municipalities in the provinces of Naples and Caserta,
on the basis of the characteristics of the dumped waste
and sites (11).

The association between the indicator of hazardous
waste "pressure" and several health outcomes at

the municipal level was tested in a subsequent
correlation study (12), which also took socioeconomic
status into account. Significantly increasing trends
were reported for all causes of deaths; all cancers;
liver, lung and stomach cancer mortality; and for

the prevalence of congenital malformations of the
nervous system and uro-genital tract at birth. Even
if a causal interpretation of the reported associations
was not observed to be fully demonstrated, it was
deemed necessary and urgent to foster the reduction
of exposure to hazardous waste.

Further studies performed in cooperation with the
Naples Health Authority Cancer Registry suggested

a correlation between hazardous waste exposure and
testis cancer (13), while inconsistent findings were
reported for the incidence of soft-tissue sarcomas (14).

A human biomonitoring project named "SEBIOREC",
focused on the absorption of chlorinated compounds
and heavy metals in the population resident in the
same area, was performed by ISS and the National
Research Council, following a request from Campania
regional health authorities (15). Donors were recruited
in three sub-areas characterized by elevated,
moderate and low environmental pressures from
uncontrolled waste dumping and burning, with the
latter area serving as a reference. The analyses of
blood and milk pool samples, both based on residential
proximity, did not show anomalous concentrations

of heavy metals (i.e. arsenic, cadmium, mercury and
lead) or halogenated compounds; or the burden of
Total Equivalent Toxicity of dioxins and dioxin-like
compounds and non-dioxin-like polychlorobiphenyls.
Some municipalities were flagged as possibly

deserving attention for health-oriented interventions,
on the basis of relatively higher biomarker values
within their hematic samples.

Some biomonitoring studies performed on individual
samples showed high levels of dioxin-like compounds
in the milk of cows grown on farms in specific areas of
Caserta Province (16) and in the milk of primiparous
mothers participating in a human biomonitoring study
in the provinces of Naples and Caserta (17).

Additionally, ad hoc environmental studies were
performed on some paradigmatic, illegal, urban and
hazardous waste dumping sites. For example, one
site, located in an area of about 59 000 square metres
previously used as a quarry, contained approximately
1 million cubic metres of solid urban and hazardous
waste. Arsenic, heavy metals and organic chemicals
contaminated the surrounding soils, while mercury,
fluorides, total hydrocarbons, 1,2-dichloropropane,
trichloroethylene and tetrachloroethylene were
detected in underground water. Emissions and
depositions showed elevated levels of benzene (18).

RELEVANT CHANGES

The publication of the findings of the epidemiological
studies on waste and health in Campania in peer-
reviewed journals, and the communication process
with local stakeholders and the local population (19),
contributed to raising awareness on this issue. Besides
being the object of scientific studies, the question was
raised in the press, novels, movies and a TV series (e.g.
see Gomorrah by Roberto Saviano).

In 2014, the Italian Parliament adopted an Act (No. 6
of 6 February 2014) that created a new regulation

for 55 municipalities in the provinces of Naples and
Caserta, identified as constituting the so-called "Land
of Fires", which was characterized by the widespread
malpractice of setting fire to urban solid and
hazardous waste.

Most of the prescriptions under the "Land of Fires" Act
concerned environmental clean-up based on extensive
environmental monitoring, particularly aimed at
detecting areas where the food chain had experienced
contamination.
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The same Act assigned ISS the task of providing up-
to-date epidemiological findings on the municipalities
included in the "Land of Fires". This study was promptly
made available to the national Ministry of Health and
Campania Region, and was subsequently published on
the freely accessible ISS website, as required by law.

The epidemiological results found that resident
populations in this area have a series of excesses

in mortality, cancer incidence and hospitalization

for several diseases with a multifactorial etiology.
Exposure to environmental contaminants, that

were potentially emitted or released by uncontrolled
hazardous and urban waste dumping and burning, was
among their ascertained or suspected risk factors. The
authors pointed out some critical aspects regarding
children's health, namely, the excesses of children
hospitalized for all cancers in the first year of life,

and for brain cancer in the first year of life and in the
class aged 0 to 14 years. Analyses at the municipal level
detected some locations where specific observations
required further and urgent in-depth analysis (20).

In this framework, ISS was also required to
recommend health checks that were to be freely
offered by the Campania Region to the population
residing in the "Land of Fires". For this purpose, two
principles were followed: screening at the population
level must depend on the availability of tests with
high sensitivity, specificity and predictive value; and
offering tests without proven effectiveness is not
recommended.

For the diseases characterized by an ascertained

or suspected etiological role of agents emitted or
released by waste dump sites, and occurring in excess
in the study area (i.e. stomach, liver, lung, bladder,
pancreas, larynx, and kidney cancers and non-Hodgkin
lymphoma), the creation of a program of health care
actions, based on national and international guidelines
and using process and outcome indicators, was
suggested.

Futhermore, the implementation of prevention and
health care actions recommended by international
and national health agencies was advised, namely:
screening tests for breast and colon-rectum tumours,
which currently have a very low level of respondence
in the study area; the application of the tests for
subjects aged 40 years or more, to identify those at

risk of acute myocardial infarction; pharmacological
treatments, defined by the Italian National Drugs
Agency (AIFA), for cardiovascular diseases; and the
application of guidelines for physiological pregnancy,
offering folic acid and the surveillance of pediatric
oncology referring to specialized centres, for the
protection of maternal and child health (20).

In the absence of ad hoc or even pilot studies on
this issue, it is not easy, and could be arbitrary, to
draw conclusions about the consequences of the
aforementioned epidemiological studies on risk
perception in the "Land of Fires". Nonetheless, some
can be noted.

In the early 2000s, in the absence of any evidence-
based approach, conflicting messages on the possible
health effects of waste exposure made by public
health authorities, some investigators and policy-
makers raised puzzlement and the worry of the
people. Meanwhile, environmental organizations and
judicial authorities increased efforts to bring the real
dimension of the problem to light.

Currently, the availability of epidemiological studies,
together with the findings of human biomonitoring
surveys and improvements made to mapping

illegal hazardous waste dumping sites (18), have
contributed to creating a shared body of knowledge
onto which robust state-of-the-art assessment and
consequent evidence-based decision-making should
be implemented. Even if no final evaluation of the
health impact of uncontrolled waste dumping and
burning is available, some evidence has accumulated
and uncertainty has been reduced. To some extent, the
current debate is less ideological and more factual, but
much work has still to be done.

LESSONS LEARNT

The first lesson learnt concerns the public policies that
should be adopted in contexts characterized by illegal
hazardous waste management. These policies require
strong measures to counteract the illegal trafficking of
hazardous waste in terms of repression, by judiciary
authorities, and prevention, by administrative
authorities. Moreover, the implementation of the best
practices in the management of hazardous waste is
needed in the areas of industrialized countries and in
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middle and low income countries where this issue is
currently unregulated. Furthermore, it is necessary

to implement a systematic mapping of dumping sites
that is integrated with the environmental monitoring
of soil, shallow and surface water, air and the food
chain. Environmental remediation should be pursued
according to scientifically-based priorities aimed at
minimizing health risks. Communication plans directed
at resident populations, policy-makers, local health and
environmental authorities, civil society organizations,
and health professionals must also be realized.

The second lesson concerns the need to conduct
epidemiologic studies aimed at providing information
on issues that are not yet sufficiently documented. In
fact, there is an urgent need for additional research
which documents the adverse health effects among
individuals who live near hazardous waste sites.

Most sites contain a mixtures of chemicals and each
chemical may have a unique profile of human health
effects. Because there is strong evidence that different
chemicals affect the rates of many different diseases, it
is important to investigate multiple disease endpoints,
both developmental (e.g. birth defects, birth weight,
fetal deaths, cognitive development and physical
growth) as well as adult diseases (e.g. infections, cancer,
diabetes, cardiovascular, liver and kidney diseases,

and endocrine and reproductive effects). It is critical

to be able to compare health between exposed and
unexposed populations that are matched as much as
possible with age, sex, socioeconomic status, race and
ethnicity, and behavioral factors such as smoking and
alcohol consumption. Given the vast number of possible
chemical contaminants, it is not realistic to obtain
chemical measurements of contaminants in the human
body in most circumstances, although it is sometimes
possible to monitor the serum or urinary concentrations
of one or more toxicant. Studies that are realistic are
often ecological, when investigating patterns of disease
in populations living near waste sites as compared

to those not living near such sites. While there are
limitations with ecological studies, they have great
value for developing hypotheses to improve studies

at individual levels with better exposure assessment
through the measurement of serum levels or the
urinary metabolites of specific chemicals.

Individuals living near hazardous sites may be exposed
to dangerous substances through the ingestion of
food or water, inhalation of airborne contaminants or

dermal absorption. While the contamination of garden
vegetables, livestock or drinking water is a possible
route of human exposure, the most important route

is likely inhalation of contaminated air. In addition,
significant research is needed to develop studies on
animal exposure to the chemical mixtures associated
with these sites and to have good controls. Studies of
caged animals near waste and control sites need to

be conducted, especially when inhalation is the major
route of human exposure.

There is also a great need for analysing chemicals in
air near waste sites. If air contains volatile or semi-
volatile chemicals, they will be continuously inhaled
by local residents and absorbed in their lungs. Such
analyses will provide the exposure assessment

that is much more difficult to obtain through the
measurement of human bodily fluids.

A third lesson learnt concerns the transfer of the
experience gained from the Italian "Land of Fires" case
study to other countries within the WHO European
region that might encounter similar problems. The
issue of the uncontrolled or openly illegal management
of hazardous waste was discussed during the WHO
meetings on waste and health of November 2015

(that produced the aforementioned Report (1)) and
October 2016. There, it was clarified that hazardous
waste tends to move towards areas characterized by
lower environmental health standards, constituting

a factor for raising environmental inequity at the
global level. This was the case within Italy, involving
different regions, but it may also concern different
countries within or beyond Europe. A strong European
collaborative network of public health and research
institutions, sharing a common view of the problem
and adopting consistent approaches to solve it, may
ensure the preservation of environmental quality and
the prevention of adverse health effects.
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AHHOTALWA

WcxopHble paHHble: [pobnembl yTnansaumm

1 nepepaboTKy 0NacHbIX OTXOA0B aKkTyasb-
Hbl BO BCeM Mupe. HecMoTpsA Ha TpyaHOCTH

B OLleHKe 3MMAeMNON0rMyeckumx nccnenoBa-
HWI, HekoTopble HabntoaeHs 3a BO3AeNCTBY-
€M 3TUX 0TX0A0B Ha 340p0Bbe, CHOPMUPO-
BaBLUMECS B pe3ynbTaTe 3TUX NCCNeA0BaHU,
B OMpefeeHHON CTENEHN MOrYT BbITb MpUMe-

HUMbBI U B APYTNX KOHTEKCTax.

MecTHbIN KOHTeKCT: Ha npuMepe cuTyaumm
C He3aKOHHbIM COPOCOM OMacHbLIX 0TXOA08B
B MiTanuu paccmaTpusaeTcs ponb anunge-

MUOOrn4eckmnx VICCJ'IeJJ,OBaHVII;I B MPUHA-

TUKM peleHnin B obnacTu obuecTBEHHOrO

34paBoOXpaHeHund.

Moaxoa: 1o uccnefoBaHue, kacatwlleecs
NTanbAHCKON «3eMn NoxXapoB», npeanaraet
OCHOBY 4151 UHTErpaunm HayyHbix 1 Jokasa-
TeNbHO-0060CHOBAHHbLIX MEPOMPUATUI B 00-
71acTh 0BUECTBEHHOMO 3paBOOXPaHEHNS

1 onpeaenseT NpUoOpMUTETLl ANA 4aNbHENW KX

nccnenoBaHun.

Heobxoaumble nsmeHeHus: TpebytoTca gonon-
HUTEeNIbHble NCCNnefoBaHUA ANA OLEHKN Hera-
TUBHOIO BANAHNA ONACHbIX 0OTXO40B Ha 340P0-

Bbe noaew, NPOXKUBAKOLLNX B6AM3M OT y4acCTKOB

vx cbpoca, U BANAHNA XMMUYECKNX BELLECTB,
3arpasHALIMX BO3ayX. Takxe 0cTpo Heob-
XoAuMa pa3paboTka MeponpusTuin no bopsbe

C He3aKOHHOW W HeHagnexallen yTuansauven
OTXOA0B, MO BOCCTAHOBAEHWIO OKPY>KatoLLLe
cpepbl B pernoHax, nocTpafasLUnX 0T 3arps3-
HeHU, U No opraHusaunn nevyebHo-npodunak-

TUYECKOW NOMOLWM AN MECTHOIO HaceneHus.

MN3BneuyeHHble ypoku: LlenecoobpasHo ykpe-
NASTb COTPYAHMYECTBO NO AAaHHOMY BOMPOCY
MeX Ay yupexaeHusMu obLecTBEHHOMO 34pa-
BOOXpaHeHWs rocynapcTts — 4neHos Esponei-

ckoro pernoHa BO3.

Kntouesble cnosa: OMACHbBIE OTXOAbl, SATPASHEHHBIE OB bEKTbI, OBLLECTBEHHOE 3PABOOXPAHEHWE, MOJINTUKA

MCXOLHbIE JAHHBIE

Bo BceM Mupe cTankuBaioTCA C IpobieMaMit Y TUTIH-
3aluy 1 repepaboTKy OMacHBIX OTXOL0B, KOTOPEIE
3arpA3HAKT OKPYXXAWIYI0 CPely ¥ HEraTUBHO BIMAKT
Ha 3[l0POBbe HaCeJIeHV, IPOXMBAOLEro B6Imusm ot
MecT ux cbpoca. [TpobneMa onacHbBIX OTXO[0B paccMa-
TpuBaeTcsa B paMkax EBpomnerickoro npouecca «OKpy-
Xarmwlas cpefia U 340poBbe» U 6yieT 06CyXAaTbCA

B xome [llecTot MUHUCTEPCKOV KOHDEePEHLINM 10 OKPY-
Xarwllel cpefie M OXpaHe 3[0POBbA B EBponenckoM
pervoHe BceMVpHOV opraHu3anuy 34paBoOOXpPaHeHN
(BO3) (1).

B 1684 30Hax B CIIA, BKJIIOYEHHBIX B HACTOsIIlee BpeMs
Iy paHee B HaumoHanbHEI IPUOPUTETHBIN CIIVICOK
(NPL) AreHTCTBa IO 0XpaHe OKpyXXawien cpenel CIITA
(EPA), ocHOBHBIMM BUAaMU OeATeIbHOCTH (31,5%), 06-
YCJIOBNIMBAIOU MU SKOJIOTMUeCKMe TTPO6IeMbl, ABMA-
I0TCA XpaHeHMe, 06paboTKa U yTUIM3alMa OTXOI0B,
3aTeM Clle[lyeT IPOV3BOLACTBEHHAA M IIPOMBIIIJIEHHA A
IeATeNbHOCTS (2). [To IaHHBIM, IpeICTaBIEHHBIM

B 2011 T. 33 cTpaHaMu EBpPOIIEL, 3arpA3HEHNIO [TOYBBI

Y NIOJ13eMHBIX BOJ B HanboJbllel CTelleHU CII0cCOBCTBO-
BaJjla yTUIU3aLUUA MYHULUITANIBHBIX Y TIPOMBILIIJIEHHBIX
OTXOJIOB (OKOJIO 38% BCeX 3arPA3HEHHBIX TEPPUTOPUIN);
Ha BTOPOM MeCTe — MHAYCTpUalbHadA 1 KOMMep4yecKasn
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IesITeNbHOCTSD (3). TakMe faHHbIe B MEHbBIIEN CTENeHNU
VIMEIOTCS B CTPaHaXx Co CPeHUM U HM3KUM YPOBHEM
noxonoB. CornacHo OlleHKaM, B CEMU a3MaTCKUX CTpa-
HaX HAaCUMTHIBAJIOCH 679 30H, 3apaXeHHBIX OIIaCHBIMU
oTxonamu (4). HemaBHO mpobeMa ornacHbBIX OTXO/I0B
6blla Ha3BaHa OJTHUM U3 TPeX OCHOBHBEIX GaKTOPOB
5KOJIOTUMUYECKOT0 PUCKa [IJIs 3M0POBbs HaceneHus Ad-
PUKU, TLIe B HACTOALIee BpeMs HabnogaeTCcsa poCcT pac-
MpPOCTPaHeHHOCTY HeMHDEKIIMOHHBIX 3a60/1eBaHIN,
BKJII0Yasl OHKOJIOTMUYeCKue (5).

BospelicTBME OMacHBIX OTXO/IOB Ha 3JI0POBbe, 0COOEH-
HO B pe3yJibTaTe He3aKOHHOTO UJIM HEKOHTPOIUpye-
MOTO ux cbpoca, Ha CeTOAHALIHUM IeHb MaJIo u3yye-
HO. OTa TeMa paccMaTpPMBaAETCS NI B HECKOTBKUX
o0630pax (6-8). TpynHOCTHU, CBA3aHHEIE C BEIABJIEHUEM
MOABEPTIINXCS BO3IECTBUIO ITPYIINI HACEeIeHN S, OT-
00OpOM pe3ynbTaTOB, KOHTPOJIEM Pa3HBIX TEPEMEHHBIX
Y B OCOOEHHOCTM C OLIEHKOV BO3[eMCTBUSA CJIOXHBIX,

a 3a4yacTyIo 1 BeCbMa Pa3sHOPOOHBIX «<KOKTeNel» 13
BpeHBIX XMMUKATOB, OOBIYHO OTPAaHUYNBAIOT BO3-
MOXXHOCTU TIUIEMUOTIOTMYECKUX VCCIIeJOBaAHUMN

B OTOM 06/1aCTU.

HecMoTps Ha yka3aHHBIe TPYOHOCTH, TPeNCTaBsAeT-
Cs, UTO psAA HaboaeHUM, CPOPMUPOBABIINXCS B pe-
3yJNbTaTe 3TUX UCCIeNOBaHNN, B OTIPeIeJIeHHOM CTe-
TeHU MOXET OBITh MPUMEHUM U B IPYTUX KOHTEKCTAX.
B umcio Takux HabMIOneHN BXOOUT yBeIMUeHe pac-
MMPOCTPaHEeHHOCT HEKOTOPHIX BUIOB paKa (pak xe-
NyOKa, Te4eH!, JJIeTKUX, MOYeBOTO My3bIPs; TeKeMU ),
BPOXII@HHBIX [TOPOKOB PA3BUTHSA, PENTPOAYKTUBHBIX
Mpo6JieM 1 aCTMBbI, KaK IPeJiCTaBIeHO B BHIIIEYTOM -
HyTOM Joknaze BO3 o Bompocy OTXOZOB U 340POBbA
yeJjioBeKa (1). DT HabI0IeHM A OTPaXKeHbl B MaTepua-
7lax MCCieJOBaHMA, IPOBEIeHHBIX B PA3HBIX CTPaHaXx
Mupa, B yacTHoCcTH, B EBporne, CIITA 1 HEKOTOPBIX
CTpaHax C HU3KUM YPOBHEM A0X0[a. B mocnenHmx
TaKXe 3y4aJiCh TSXKeJIble MTOC/IeACTBU S He3aKOH-
HOro cb6poca OTXOAOB M3 MPOMBIIIJIEHHO Pa3BUTHIX
CTpaH.

Llenb maHHOM paboTEl — U3Yy4YUTh cUTyaLuno B Kam-
nanuu (Campania — aIMMHUCTPATVBHAaA 06/1aCTh
Wtanumn), rae c KoH1Ia 1980-X TOAOB HE3AKOHHO OCY-
IeCTBIIANCA COPOC UK CXKUTaHMEe OTXO0B, CBO3U-
MBIX CI0J]a 3 PA3/IMUHBIX 06J1acTel CTpaHbl. ABTODEI
yBEepeHE!, UTO 3Ta TeMa BbI30BET OOJIBIION NHTEPEC,
MOCKOJIbKY HeHaJiyie)xxallye MpakTUKY B 0671acTy pery-
MMPOBaHUA 06pallleHNsA C OTXOIaMU MM POKO PaCIpo-

CTpaHEeHHl B MIpe, B OCHOBHOM B PerMoHax C HU3KUM
ColLManbHO-OKOHOMMYECKMM CTATyCOM HaceeHusl.
Ocoboe BHUMaHMe 6YyIeT yAeJIeHO POJ SMUAEMUO-
JIOTMYECKMX UCCIeOBAHM B TIOTyYUeHUM OLIEHOUHBIX
IaHHBIX O BO3JECTBUM OMTAaCHBIX OTXOM0B Ha 3[0pO-
Bbe JIIOJEN, TPOXXMBAIOIIMX B paioHax Ux cbpoca, 1 0
BJIVISTHUM OTXOJIOB Ha MPOLIECCH TPUHATUS PeIIeHNA
B 061acTM O6IIeCTBEHHOrO 31paBOOXPaHeHMs 3a 0-
CrefHYE OeCATH JIET.

MECTHbIV KOHTEKCT

B nmepuop c cepeIMHEBI 1 10 KOHIIA 1990-X FOJIOB MIpa-
BUTENBLCTBO VITanum o6bsIBUJIO O Ype3BbIYaiHOM
SKOJIOTMYECKON CUTyaLuK, CBA3aHHON C yTUIM3a-
L1ell OTXoHOoB B o6nactu KamMnaHusa. 3aTeM B 1998 T.
77 MyYHULUNATUTETOB JaHHOW 06acTy 661711 06BAB-
JIeHBI 3apa)keHHoV 30H01 (‘'Litorale Domizio Flegreo
e Agro Aversano’) 1 BKJTIOUEHBI B IIepeYeHb TEPPUTO-
puii, TPeOYIONINX MTPUOPUTETHOTO pearnpoBaHus.

KaMnaHusa — agMUHUCTpPaTMBHAaA 06/1aCTh Ha Iore
Utanumn, ctonuua — Heanons. Ha npoTsaxeHnn He-
CKOJIBKUX [eCATUJIETUN 30eCh MMeJIO MeCTO HeHak-
fieXxalllee perynmMpoBaHMe B 06/1acTy obpalleHuns

C OTXOJlaMU, UYTO B OCHOBHOM 651710 06y CJIOBJIEHO
HeJOoCTaTO4YHOV nepepaboTKOM BTOPCHIPhS, UCUepIa-
HIEeM PecypCoOB MYyCOPHBIX IOJIMTOHOB U OTCY TCTBUEM
MYCOPOCXKUTaTeIbHEIX ITe4Yell. B 3ToM cutyauum Kpu-
MMHaJIbHbIE CTPYKTYPBI CTaIX He3aKOHHO BBO3UTh

B CeJIbCKME pPalioHbl OMMaCHbIe OTXOMbI, TPOV3BeIeHHbIE
MMPOMBILJIEHHBIMY TPEATTPUATUSAMY, B OCHOBHOM U3
ceBepHBIX ObnacTen VTanuu, u 3MeCh UX CXXUTATh. Ta-
Kaf MpaKTUKa CyIllecTBOBasa TOJIbKO B IBYX MPOBUH-
uunsax — Heanonb u KaszepTa u He pacnpocTpaHsiach
10 BCe 0b61acTu.

[Tocne nosiBneHusa nHGoOpMal Uy 0 He3aKOHHOM 060-
poTe 1 cOpoce OMaCHBIX TPOMBIIITIEHHBIX OTXOL 0B
KPUMMHAIBHBIMU CTPYKTYPaMU 3KOJIOrMYeCcKye opra-
HM3aUMY TPpU3HaIM GaKT CYIIeCTBOBAHMA PUCKA IS
3[J0POBbA MECTHBIX XXUTeJel, IPOXXMBAKIINX B yKa-
3aHHBIX MPOBUHUMAX. CriequanucTsl HalMoHansHOro
MHCTUTYTAa OBIECTBEHHOIO 3J[paBoOXpaHeHms Vra-
nuu (HMO3; Istituto Superiore di Sanita — ISS) n VH-
CTUTYTa KIIMHMYeCKOM duamonoruu HalnmoHansHOTO
uccnenoBatenbckoro copeta Mranuu (HVIC) B coTpy-
HMUYeCTBe C 0OJIaCTHBIMU yUPEeXAeHUAMY 10 OXpaHe
3KOJIOTUY U 3[J0POBbA U MPeJICTaBUTEIAMY ITPUPO-
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IOOXpaHHO opraHmMsalmuy npoBenu B o6nactu Kam-
TaHUs [IepBoe SMUIEMMOJIOTMUECKOE MCCIIeJOBaHME.
JTO UCCenOBaHMe MPOBOAUIIOCH Ha 6a3e Tpex My-
HULIUIIATUTETOB, B KOTOPBIX HABGJI0aIOCh BEICOKOE
COCpeoTOUeHMEe YUYaCTKOB cOHpoca OTXOA0B. Beinn
BBISIBJIEHBI [TOBBILIEHHbBIE YDOBHU CMEPTHOCTU OT
ornpeJeneHHbIX 3a60IeBaHM 110 CPaBHEHUIO CO Cpef-
HIMMM ee MoKa3aTessAMU 10 pernony (9). PesynbraTsl
MCCieIOBaHMA OB ONYOIMKOBAHEL B PelLieH3Upye-
MOM XypHaje VITanbsaHCKON accoumauuy nmugeMu-
OJIOTUU, U B XOJIe CTlelaIbHOM BCTPeuy HacejleHue

Y MEeCTHOe MPaBUTeIbCTBO 03HAKOMUJIUCEH C HUMMU.
TakuM ob6pa3oM, 6blJia MOoBbILIEHA OCBEIOMJIEHHOCTD
3aMHTEPECOBAHHBIX JINII, BKJTI0Uas MPeCcTaBUTeNen
HalMOHAJbHBIX ¥ MECTHBIX aCCOL AL U TONUTUYe-
CKMX BEOOMCTB, O BO3MOXHOM BO3[Ie/iCTBUM HaA 3]]0-
pPOBbE HEKOHTPOJIMPYEMOTO U HE3aKOHHOTO cHpoca

U CXXUTAHUS OTTaCHBIX OTXOJIOB.

noaxon

B nByx npoBuHIMAX o6nacTy KamMnauusa — Hearonb
1 KazepTa — mpoBefieH psAJl SNUIeMUOTIOTMYECKUX
MccaeloBaHUN.

HaunHas c 2004 1. EBporneiickuii neHTp BO3 o okpy-
Xarolleli cpelie ¥ OXpaHe 340POBbsA U VIHCTUTYT KJIVHU-
yeckoit dusnonorum HVIC B TeCHOM COTPYAHUYECTBE

c HVO3 npoBoguny aHanu3 CMepPTHOCTY OT KOHKPET-
HBIX [IPVUMH U M3y 4aiy PacllpOCTpaHeHe BPOXIeH-
HBIX aHOMAaJIVi B 196 MYHMIMIAIUTEeTax IPOBUHLINNA
Heanonb n Kazepra.

B xope nepBoro mccienoBaHmA (10) 6bIJI0 BEISBIEHO
60JIBIIOE YMCTIO MYHUIIUTIAJIUTETOB C [TOBBIIIEHHBIMU
TOKa3aTeisiMM CMEPTHOCTU HaceleHUsI OT HOBOOOpaso-
BaHUI B JIETKUX, TIEUEHH, XeJTyKe, TOYKaX ¥ MOUEBOM
My3bIpe B MePUOJ C 1994 IO 2001 T., @ TaKXe IKUPOKOe
pacnpocTpaHeHMe BPOXeHHBIX aHOMAaJINI cepey-
HO-COCYJIMCTOM U YPOTeHUTaNbHOM CUCTEM U KOHEUYHO-
CTel B IepMOJ C 1996 1o 2002 T. OTU KJI1aCTepPbl MyHULIU-
MaJINTETOB OBIJIV COCPEIOTOYEHHI B TEX palioHax, rae
BBISIBJIEHO HanboJIblllee YMCJI0 MeCT COHpOCca OMacHBIX
OTXOIOB.

JInst KaXKooro 13 196 MYHUIMITAJIMTETOB ITPOBUHIIMIA
Heamnonb 1 Kazepra 65111 yCTaHOBJIEH MTOKA3aTeNlb KO-
JIOTMYEeCKOM HANpPsHXXeHHOCTH 13-3a OIIACHBIX OTXOLO0B,

KOTOPBIV PACCUUTEIBAJICA C YYETOM XapaKTEPUCTUK
c6paceiBaeMbIX OTXOJIOB U YYaCTKOB UX cOpoca (11).

B rocnenyiomeM KOppensiiMOHHOM UCCIefOBaHNY

(12) HA MYHULINIIAJIBHOM YPOBHE ObIJIa M3yYeHa CBS3b
MEeXIy MHOMKATOPOM SKOJOTMUECKON HAMTPSIXXEHHOCTU
M HECKOJIBKMMU TTIOKa3aTeNsAMY 3J0POBbs HaceleHus

C YYETOM ero ColMaabHO-3KOHOMMNUYECKOTO CTaTyca.
BrisiBnieHa yeTKas TeHIOEeHUUA K YBEJIMYEHNIO ITOKa-
3aTesiell CMEePTHOCTM OT BCeX MPUUMH; BCeX BUAOB
paka; CMEPTHOCTY OT paKa IMeuyeHn, IETKUX U XKeyIKa,;
BPOXOEHHBEIX ITOPOKOB PA3BUTUA HepBHOI7[ CUCTEMEL

M YPOTeHUTAJIbHOTI'O TpaKTa. M maxke ecyiy MpuUUmnH-
HO-CJIe[ICTBEHHAS CBsA3b YKAa3aHHBIX KOPPEIALNL He
6blj1a IoKa3aHa MOoIHOCThIO, 6bIJ1a NMpu3HaHa 6e3o0Tina-
ratefbHas He0OH6XOAMMOCTh B OpraHM3aLY MePOIIpus-
TUI [0 CHV)XEHUIO PUCKA BO3EMCTBIUSA OMAaCHBIX OTX0-
JIOB Ha 3[J0POBbBE JIIOJIEN.

IanpHelmue UCCIeIOBaHNA, IPOBEeJIeHHEIE B CO-
TPyLHMYECTBe C PerncrpaTrypoii OHKOJIOTMYECKUX
3abosieBaHU AIMYHMCTPaLUY 3L paBOOXPaHeHN A
npoBMHUMY Hearonp, IOATBEPANIIN CBA3b MEXY [1PO-
XMBaHMEM B 30He cHpoca OMaCHBIX OTXOJIOB U1 paKOM
ANYKa (13), TOrga Kak o 3aboneBaeMoCTy CAPKOMOM
MATKMX TKaHEeN Pe3ynbTaThl 0Ka3aluch IPOTUBOPEUN-
BBIMU (14).

[To 3ampocy pernoHabHBIX OPraHOB 3ipaBOOXpaHe-
Hus obnactu Kamnanus cunamu HAO3 1 HUC 6511
oCyllecTBJeH poekT 6uoMoHuTopmHra SEBIOREC,

B XOJle KOTOPOTO OMNpeieisaiu YPOBHU XJIOPCOAEpXa-
IMX BeIeCTB U TAXEeNbIX MeTasJIOB B OMOIOrNYeCKUX
XUOKOCTAX JII0Jel, IPOXMBAMIINMX B YKa3aHHBIX [1PO-
BUHLMAX (15). BeIIVM 0OTOOpPaHBl JIOHOPHI 13 TPEX pani-
OHOB, XapPaKTepU3yIUINXCS IOBBIIIEHHBIM, CDEIHUM
Y HU3KVM YPOBHEM 3KOJIOTMYEeCKON HallpAXeHHOCTHU
13-3a cOpoca U CXXUTaHUsA OTXOA0B; IPU 3TOM palioH

C H/3KMM YPOBHEM 3KOJIOTMUECKON HAllPSXXeHHOCTY
VICIIONIB30BaJIX B Ka4eCTBe KOHTPOJIBHOTO. Vccneno-
BaJIXCh MPOOBI KPOBM 1 MaTEPMHCKOTO MOJIOKa, 0Obe-
IVHEeHHBbIe B 3aBUCUMOCTY OT 6/IM30CTY MPOXMBAHUSA
IIOHOPOB K y4acTKy cbpoca oTX00B. B pesyneraTe He
6B1JI0 BEISABJIEHO aHOMAJIbHBIX KOHLIEHTPALIU TAXKEbIX
MeTaJssioB (MBIUIbAKA, KAAMUS, PTYTU U CBUHIA) UK
rajioreHN3MPOBaHHBIX COeAMHEHUN; TAKXXe He OBII0
YCTaHOBJIEHO MTPeBbIIIeHY s Ko3ddumeHTa obuen sK-
BUBAJIEHTHOM TOKCUYHOCTY /151 OMOKCUHOB UJY JUOK-
CUMHOTIOLOOHBIX COeIUHEHUN I HEAVMOKCYMHOMOAOOHBIX
nonuxnopbudeHunnoB. HeCKOMbKO MYHMUIUTIATUTETOB
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6B OTMeUeHbl KaK IOTeHI[MaJIbHO Tpebyoline paspa-
60TKM OTBETHBIX BMEIIATEILCTB 10 OXPaHe 3J0POBbs
113-3a MOBBIIIEHHBIX 3HAYEHUN H1IOMapKepoB B aHa K-
3aX KDOBU HaceJleHUs.

BUOMOHUTOPMHT HEKOTOPHIX MHAUBUAYAbHBIX IPOO
TOKasaJl BBICOKMI YPOBEHBb AVMOKCUMHOINIOLOOHEIX COe-
IVHEHUN B MOJIOKE KOPOB, BEIpallliBaeMbIX Ha depMax
B pslle paliloHOB NpoBMHUUY Ka3epTa (16), 1 B MOJIOKe
NePBOPOAAMINX MaTepe, IPMHABLINX y4acTe B 610-
MOHUTOPUHIOBOM MCCJIefOBaHUM B TPOBMHIMAX Hea-
nonb u KasepTa (17).

[ToMMUMO 3TOTO Ha HECKOJIBKMX TUMUYHBIX TOPOJICKNX
yd4acTKaxX He3aKOHHOTO cbpoca OMacHbBIX OTXOLOB
OBV TIPOBEEHEl OT[IeNIbHBIE SKOJIOTMYeCKIe UCCTIe-
noBaHMs. HamprMep, Ha OJJHOM y4aCTKe IO 1o
OKOJIO 59 000 KBaIpaTHBIX METPOB, KOTOPLIN paHee
VCIIOJNIb30BAJICSA B KAUECTBe Kapbepa, 06HAPYKEeH I1pu-
GNIU3UTEIBHO 1 MJTH KyOUYECKMX METPOB TBEPBIX
OBITOBBIX ¥ OTTACHBIX OTXOHOB. B sTOoM MecTe mouBa
6BI1a 3arpsi3HEHA MBIIIBAKOM, TSDKEJIBIMY MeTajjiaMu
M OpraHMYEeCKUMY XMMUKATaMH, a B TOA3EMHBIX BO-
IlaxX ObLIM HaIeHBl PTYTh, QTOPUIEL, YITIEBOLOPOIE,
1,2-IUXJIOPTIPOIaH, TPUXJIOPITUIIEH U TETPAXIIOPITU-
nieH. AHaIU3 BEIOPOCOB U OTJIOXEHMIA BBISIBYUJT [TOBBI-
IeHHble YPOBHU 6eH3071a (18).

HEOBXOAMMBIE N3MEHEHIN{A

[Tybnukauusa B pelleH3MPyeMBIX Xy pHaliaX pe3yiib-
TATOB 3MUIEMMONIOTUYECKMX UCCIeA0BAHMIN, Kacaio-
M XCSA OMACHBIX OTXOLOB U 340POBBA B obnacTu Kam-
MaHUA, ¥ KOHTAKTBl C MECTHBIMY 3aMHTEPECOBAHHBIMY
NUIaMU U HacesieHreM (19) MOMOTJIN MMOBBICUTE Y PO-
BeHb X MHQOPMUPOBAHHOCTY 06 MMeIollelicA MTPo-
6neMe. OToM npobeMe GBIV TOCBAIIEHBI HE TOJIBKO
Hay4HbIe CCIeJOBAHU A, HO U PETIOPTAXXU B IIpecce,
KHUTY, GUIIBMBI U Cepuasl (CM., HanpuMep, «LoMoppa»
Po6epTo CaBuraHo).

B 2014 1. [lapnameHT VTanuu npuHan AKT (Ne 6 OT

6 deBpars 2014 I.), COlep)Kalinii HOBbIE TTPeIMCaHNA
IlJIs1 55 MYHULUIIAAUTETOB poBuHIMI Heamnonb u Ka-
3epTa, Ha3BaHHBIX «3eMJiell 10XKapOoB» 13-3a paclpo-
CTPaHEeHHOM B 3TUX MeCcTax NMPaKTUKM He3aKOHHOTO
COXUTAHUS TBEPJBIX OBITOBBIX U OTTACHBIX OTXO/IOB.

OcHOBHBIE TMTONI0XKeHMA AKTa 0 «3eMJie OXXapOoB» Ka-
canuch HeOHXOAMMOCTY MTPOBEAEHN ST SKOTOTNUECKNX
OYMCTHBIX paboT Ha OCHOBE Pe3yJibTaTOB IIMPOKOMaC-
MTabHOTO SKOJIOTMUECKOr0 MOHUTOPMHT A, HallpaBJieH-
HOT'O B 0OCOGEHHOCTU Ha BBISBJIEHNE TEPPUTOPUI, THe
HabMIoganuch Ciydyan 3arpsisHeH s MUIIEBON 1IETIOYKIA.

CornacHo atoMy AkTy HVMO3 nonmxeH cBoeBpeMeHHO
NpeOCTaBIATh ANUAEMUONIOINUYECKYI0 OTYeTHOCTD IO
MYHMLUIIAINTETAaM, OTHECEHHBIM K «3eMJIe [10XKapOB».
PesynbraThl JaHHOTO MCCIeOBaHUA OBIIN He3aMeJJIu-
TeJbHO Co0buleHbl MUHUCTEPCTRY 3 PaBOOXPaHEHU A
Vtanuu v apMuHaucTpauuu obnacty KamMmnaHuusd, a Tak-
)Xe BBIJIOXXEHBI B OTKPBITOM AOCTYTIIe Ha canTe HMO3,
KaK TOro TpebyeT 3aKOHOIATeIbCTBO.

B pesynbTaTe 3TOro aNUIeMUOIOTMYeCKOT0 UCCIe[0-
BaHM OBIJIO BEISIBJIEHO, UTO CPeIM MTPOXXUBAIOIIETO

B 3TOM 06/71aCTU HaceneHs, HabJi0JaloTCs TTOBLIIIEeH-
Hble YPOBHM CMEPTHOCTH, MTOBLIIIEHHBIE TTOKA3aTeNU
3a6071eBaeMOCTY PaKOM U FTOCTIMTANU3aL NN B CBA3U

C psAnoM 3ab60JIeBaHMM, UMEIIINX MHOTODAKTOPHY IO
sTuonoruto. Cpeau MoATBEPXAeHHBIX UJU NIpeArionara-
eMbIxX GAaKTOPOB pPUCKa — BO3[IENCTBYE 3arPA3HSAONINX
BelleCTB, IONaBIIMX B OKPYXAIIIY0 CPeAy B pe3yJbTa-
Te HEKOHTPOJIMPyeMOoro cbpoca " CXUTraHUA OBITOBBIX
1 OTTACHBIX OTXOJIOB. ABTOPHI OTMETUNU Pl KpUTUUe-
CKMX aCIlIeKTOB B OTHOIIEHUU 30POBbS JI€TEN: [TOBHI-
IIeHHBIN [TIOKa3aTesb rOCIIUTaNN3alun, 06yCIOBIeHHOMN
BCEMU BUJIaMU paKa Ha MMePBOM TOAY XMU3HY, a TaKXe
13-3a paKa MOo3ra Ha [1epBOM T'OAY XXM3HU U B BO3PaCT-
HOJ CpyTIrie OT O IO 14 NieT. AHaIu3, IPpOBeJeHHBIN Ha
MYHUIIUITAJIbHOM yPOBHE, BRIIBUJT PSJl PaliOHOB, Tlie

B CBsI3U C OTpeJleJIeHHBIMY HabMI0AeHUAMY HEOOXOAM-
MO CPOYHO [IPOBECTH ajibHelNe 6oee yrinybieHHbIe
ucciaenoBaHuA (20).

B cBsa3u ¢ aTuMM 3aknodeHnAMy HMO3 gomxkeH 6511
PEKOMEeHI0BaTh BCEM JTIOMIAAM, TPOXIMBAIOIMIVM Ha Tep-
PUTOPUSAX, OTHECEHHBIX K «3eMJIe TT0XXapOB», TPONTH
MeaUIMHCKOe 06CiefoBaHMe, TPeoCTaBlIgAeMOe UM
anMuHucTpanuen obnactu Kamnaumsa 6ecnnatHo. Pa-
60Ta MpOBOAMIIACE TPV COBNTIOAEHNUM IBYX YCIOBUIN:
CKPUHMHT HaCeleHMs JOMKEH MPOBOOUTHCS TOIBKO
Mpy Haau4uyM TeCTOB, 06/1a/Jalol[MX BBICOKOWM Uy BCTBU-
TEeJIbHOCTHIO, CIeNMUUYHOCTBIO U ITPOTHOCTUUECKOM
[[eHHOCTHIO; He PeKOMEHYETCSA UCITONb30BaTh TECTH
6e3 nokazaHHoM 3OEKTMBHOCTY TPUMEHEHUS.
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[ns 3a60meBaHM, KOTOPhIe MMEIOT BBISIBJIEHHYIO MU
MpernosaraeMyo 3TUOJIOTUYECKYIO CBS3b C BellleCTBa-
MU, BbIOpachiBAaeMBIMY B OKPYXXaIOIyI0 CpeJly B MECTaX
cbpoca OTXOJIOB, U 1J1s1 KOTOPHIX BHISIBJIEH TTOBHIIIEH-
HBIJl YPOBEHB PACIIPOCTPAHEHHOCTH B 06CieyeMoM
parioHe (pak XenyakKa, medeHu, JerK1uxX, MO4eBOTO MYy 3bI-
P, IOIXeNyLOYHOM XKeJle3bl, TOPTaHY U NTeUeHH, a Tak-
Xe HeXOMKKMHCKas nuMdomMa), 6b110 MpeIoXKeHo pas-
paboTaTh ¥ BHEIPUTH COOTBETCTRYIOMIVE TPOrPaMMEBI
10 OXpaHe 3[J0POBbs, OCHOBAHHbBIE HA HALIMOHAIbHBIX
U MeXIYHapPOHBIX PYKOBOJICTBAX C MCITOJIb30BaAHUEM
MHIMKATOPOB IIpOliecca U pe3ynbTaTa.

[ToMuMo 3TOTO O6PalleHO BHMMaHKe Ha He06Xoau-
MOCTb NTPOBeJIeHU S pAfa NedyebHO-TpoduIaKTUIeCKUX
MepONpUATUI, PEKOMEHIOBAHHBIX Me)X1yHaPOIHbI-

MU M HallMOHaJIbHBIMY OpraHaMy 34paBOOXPaHeHM .
Cpeny HUX: CKpMHUHTOBBIE 06CIelOBaHMA Ha pakK
MOJIOYHO XeJie3bl, TOJICTOTO KUIIeUHMKA U TTPSMO
KUILKY (B HACTOsAIlee BpeMsA OHM OYeHb PeIKO Mpo-
BOZISITCS B M3y4YaeMbIX paiioHax); o6ciiefloBaHe INI]

B BO3pacTe 40 JIeT U CTaplle [JiF BEIABJIEHVA YT PO3EI
ocTporo nudapkTa Mmoxkapzaa; bapMaKkonormyeckas
Tepamnus, onpejaeneHHas HaloHanbHbBIM areHTCTBOM
VTanuu o perynmpoBaHMIO JIeKAPCTBEHHBIX CPELICTB
(AIFA) nns nedyeHMs CepAeYHO-COCYAMCTHIX 3abojie-
BaHUI; IpMMeHeHVe PYKOBOJICTB 110 BeJIeH0 Ppu3no-
JIOTUYEeCKOV bepeMeHHOCTH (B TOM YMCJie Ha3HauYeHue
dbonmeBoit KMCIOTH) U BeleHNe Ha Ha3e criennanamn3mnpo-
BaHHBIX 1IEHTPOB 3MMAEMIOIOTMUECKOr0 Haj30pa B 06-
JTaCTY OEeTCKOV OHKOJIOTUM B 1Ie/ISIX 3aIlIMTHI 3[0POBbS
MaTepu 1 pebeHkKa (20).

B oTcyTcTBME CrielMaibHbIX UM XOTS 6B MMIOTHBIX
MCCTIeIOBAHMI 10 TOV MPO6IEMe CIIOXHO TOBOPUTH

0 KaKUx-nmbo IOOCTOBEPHBIX BhIBOJAX KaCaTeJIbHO BJIN-
SIHMS pe3yJIbTAaTOB BhIIIEYTIOMAHYTHIX SMMAEMMOIOT Y-
YeCKUX MCCIeJOBaHUI HA BOCITPUATIE PUCKOB B pa-
OHaXx, OTHECEHHBIX K «3eMJIe TI0XKapoB». TeM He MeHee
HEKOTOpOe BO3IENCTBUE BCE Xe MOXHO OTMETUTE.

B Hauane 2000-xX rofioB, KOrfla Kakux-nubo Hay4dHo o60-
CHOBAHHBIX IJAHHBIX 10 9TOMY BOIIPOCY ellle He ObIJI0,
MPOTUBOpeunBas UHGOPMaIMA O BOIMOXHOM BIVSHUN
COoCe[ICTBA C OMACHBIMM OTXOJlaMIi Ha 3/I0POBbEe Haceje-
HIS, pacrpocTpaHseMas OpraHaMu 3[]paBOOXpaHeH s,
JICCIIeIOBATEISIMU U TIOJIUTUYECKUMU IeATeNISAMM, CTa-
7la IPUUYMHOM poCTa 3aMellaTenbCTBa 1 06eCIOKOeH-
HOCTM B ObuiecTBe. B 3TOM cuTyanum sKOIOrudecKue
opraHmu3aluum 1 cynebHble OpraHbl aKTUBU3UPOBAN

CBOI0 paboTy C LieNIbI0 BEIABUTH peaibHble MaCIITabb!
3TOW PO6IEMBI.

B HacTosAmee BpeMs NJOCTYITHOCTD Pe3yJIbTATOB SIMJe-
MMOJIOTUYECKUX UCCIIeIOBaHM, a TAK)XXe Pe3yibTaToB
6MOMOHUTOPUHTA U KaPTUPOBAHMSA YUACTKOB He3a-
KOHHOrO c6poca OnacHbIX OTXOJOB (18) TOMOTJIa CO-
30aTh 3HAUMTEJIbHBI 06beM 001eIOCTYITHBIX 3HAHUA,
Ha OCHOBE KOTOPBIX JOJIXXHA OBITh IPOBeJeHa caMas
COBpPeMEeHHAaA U TLaTeJIbHaA OLleHKa CUTyaL Uy, KOTO-
pas IsHKeT OCHOBY IPUHATUSA HaYYHO 0OOCHOBaHHBIX
pemenuy. HecMOTpA Ha OTCYTCTBYME OKOHYATEIbHOMI
OLIeHKV BO3[IeVICTBMSA Ha 300POBbe HEKOHTPOJIMPYEMO-
ro cbpoca 1 CXXUraHuAa OTXOJIOB, BCe Xe y)Xe HaKOoIlJIeHa
onpefeneHHasa NHGOPMalMOHHasA 6a3a M CHYXeHa
CTeleHb HeollpeZeleHHOCTY. CerofHAMHAA IUCKYCCUA
B OIpeJileJIeHHOM CMBICJIE Y)Xe Be[leTCA He CTOJIBKO Ha
MJIe0JIOTMYECKOM, CKOJIBKO Ha PaKTONIOrMYeCKOM YPOB-
He, OJHaKO MHOrOe ellle IPeiCTOUT CLeNaTh.

N3BJIEHEHHBIE YPOKW

[TepBBIN YPOK KacaeTCsl HEOHXOAUMOCTU NIPUHATUA
roCyapCTBEHHBIX Mep MOJUTUKY B OTHOLIEHUN He-
3aKOHHOTO cHpoca omacHbIX OTX00B. OHM MOKHEI
BKJIIOUATD )KECTKIEe MEePhl CO CTOPOHBI CyIe6HbIX Bla-
CTel 110 ITpecevyeH0 He3aKOHHOro 060p0oTa OMacHbIX
OTXOJMIOB, a TaKXXe MpodUNaKTUUeCKe MepHl, Mpearnpu-
HMMaeMble aJMVHUCTPATUBHBIMY BlIACTAMU. B oTHemnb-
HBIX perMoHax MPOMBIIIJIEHHO Pa3BUTHIX CTPaH U B
CTpaHax Co CPeoHMM U HU3KUM YPOBHSAMU LOXOMIOB,
rJle 10 CUX IOp He perynnpyeTcs obpalieHue C onac-
HBIMI OTXOAaMU, ClieAyeT BHEAPATDH CaMble IepefoBhIe
MpPaKTUKM B 3TOM obacTu. [loMuMo 3TOro cinenyeT
MMPOBOJINTH CMCTEMATUUYECKOE KapTMPOBaHE yUacT-
KOB cOHpoca OTXOA0B BMeCTe C MEPOIIPUATUSIMU T10 KO-
JIOTMYECKOMY MOHUTOPMHTY MOYBBI, MEJIKMX BOLOEMOB
1 TOBEPXHOCTHBIX BOJI, BO3/TyXa U MUIIEBON [[ETTOUKM.
Heo6xoaMMbl yCUINS IO 0340POBJIEHIIO OKPY KAl
Cpensl B COOTBETCTBUU C HAYYHO 0OOCHOBAHHBIMU
MpUOPUTETAMU, HalleJIEHHBIMY HAa MUHUMM3ALINIO PU-
CKOB 7151 3M0pOBbs. Takxe TpebyeTcs pa3paboTaTh

M BHEIPUTH IJIaHBI B3aMMOIENCTBISA C HACeIeHUEM,
MTPOXMBAIOIIMM B OMMACHLIX palioHaXx, paspaboTyu-
KaMMU MMONUTUKY, PYKOBOJCTBOM MeCTHBIX OPraHOB
3[1pPaBOOXPAHEHNS U OXPaHBl OKPYIXKaIoIlel Cpeisl,
00I1eCTBEHHBIMY OPraHM3alsAMM U MEAULIMHCKUMU
crieuuanucTaMum.
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BTopolt ypok cBA3aH C NOTpebHOCTHIO B SNULEMUO-
JIOTMYECKMX UCCTIeIOBAHMAX 10 TEM BOMIPOCaM, 110
KOTOPBIM HeOHXOAMMOTO KONTMYECTBA JaHHBIX [TOKA He
HakorieHo. CyllleCTByeT OCTpast MIOTPebHOCTh B JOIOJ-
HUTENBHOM M3Y4YeHMU HETAaTUBHBIX MOCeACTBUN A5
3JI0POBbBS JIIOJIEN, TPOXMBAIOIMNX BOMMU3M OT MecT cOpo-
Ca OTaCHBIX OTXOJOB. B 6ONBIIMHCTBE U3 HUX IIPUCY T-
CTBYET 1leJlasi CMeCh XMMUUECKIMX BEIECTB, Ka)Xk10e U3
KOTOPBIX MOXeT COBepLIEHHO MO-Pa3HOMY BIUATH Ha
3[I0pOBbe yesioBeKa. [I0CKOIbKY IOKa3aHo, YTO pa3iny-
Hble XVIMUKATHI BIUSAIOT Ha YPOBEHB PACIIPOCTPaHEH-
HOCTU MHOXECTBA pPa3/IMUHbIX 3a60/1eBaHUL, BaXXHO
M3Y4YUTb MHOTOUMCIIEHHBIE [TaTOJIOTUYECKME MCXOMH,
CBsI3aHHBIE KaK C OONE3HAMY Pa3BUTHSA (BPOXKIEHHBIE
MIOPOKM Pa3BUTUS, Macca Tefla IIpU POXOeHUY, Tubeb
MJIozla, YMCTBeHHOE U Gu3nUecKoe pa3BUTHE), TAK U C
601e3HAMU B3POCTLIX (MHOEKIMY, paK, 1nabeT, cep-
IIeYHO-COCYUCTRIe 3a60yieBaHMsA, 60Ie3H [TeYeH N

1 TIOYeK; BO3[IeiICTBIE Ha SHIOKPUHHYIO U PENpPOAYyK-
TUBHYI0 GYHKLNIO). Ba)KHO CpaBHUTD MTOKA3aTENU
3[0POBBA TPYIIN HaceleHU s, TOBEPTaBIINXCS U He
MOJIBEPTaBIINXCS BO3OENCTBUIO OMTACHBIX OTXO/IOB,

C MaKCMMaJbHBIM YYETOM TaKux GaKTOPOB, KaK BO3-
pacT, roJ1, CoLXaabHO-3KOHOMMUYECKUI CTATYC, pacoBas
1 THMYECKas NPUHAJIeXHOCTh, @ TaK)XXe MTOBeJleHYe-
CKUX MTPAKTUK, TAKUX KaK KypeHue U yroTpebneHne
aJKOTONA. YUMTEIBAA CyL[eCTBOBAHYE OTPOMHOTO
TepeyHs ONacHBIX XMMUYECKUX BellleCTB, KOTOPhIe I0-
TEeHIIMAJIbHO MOT'YT 3arps3HATH OKPYXKAIUIYIO Cpeny,
MONyYnTh MHGOPMaLN0 06 X TOYHOM COJIEPXKaHUU

B OpraHu3Me YeJjioBeKa OUeHb CJIOXKHO, XOTS B psifie CI1y-
YyaeB MOXXHO OMIpPefieNIUTh CoJlep)XaHye OOHOTO U He-
CKOJIBKMX TOKCUYHBIX BellleCTB B CBIBOPOTKE KPOBU MU
Moue. bosnee peanucTUUYHBIMY 3a4aCTy10 MTPeICTaBIsA-
IOTCS DKOJIOTMYEeCKMe UCCIIeJOBaHM S, KOTma CTPYKTypa
3a60/1eBaeMOCTY HaceleH s, IIPOXUBAIOIIero B6113n
OT MeCT YTUIMU3aLU} ONTaCHBIX OTXOA0B, CPABHMBAETCS
C COOTBETCTBYIOIIMMY ITOKa3aTeIAMU 3[J0POBbs Hace-
JIeHU S, IPOXXMUBAIOIIETO BAAIM OT 3TUX MecCT. VI xoTa
9KOJIOTMUECKMe UCCTIefOBAHMS UMEIOT PsJl OTpaHuye-
HUIA, OHV TTPEIOCTABIISAIOT XOPOIINI MaTepuar s pas-
PaboTKM TUIIOTe3, KOTOPHIE MTO3BOJIAT YIYULINUTD UCCTIe-
IIOBATENIbCKYI0 paboTy HAa MHAVBUAYABHOM YPOBHE

c 6bojiee TOYHOM OLIEHKOM BO3AeNCTBUA, 6a3upyolencs
Ha aHaNu3e CONePXXaHUs OTAENbHBIX XMMUUECKIX Be-
I1IeCTB B CBIBOPOTKE KPOBY UK Ha ONpeie/IeHNY YPOB-
HA X MeTaboNIUTOB B MOYe.

JTroan, MMpoOXMBawimne BOMM3M OT MECT C6pOC8. OITaCHBIX
OTXOJOB, MOT'yT IIOABEPraTbCA BO3AEVICTBUIO OMaCHBIX

cybCcTaHLMIA, KOTOPbIE MOTYT MONACTh B OpraHMU3M 4e-
pe3 nuily U BOAY, PeCIMPaTOPHBIM MYy TEM UJIU IIPU UX
BCaChIBaHUM dyepes KOXY. /M x0T felicTBue XuMuye-
CKMX BEIeCTB Ha YeJI0BeKa MOXET ObITh CBA3aHO C 3a-
pa’keHeM OBOIIeN C CAZJOBOTO y4acTKa, IOMallIHero
CKOTa MY NUTbEBOW BObI, OCHOBHBEIM My TEM BO3[EN-
CTBUS, 110 BCeV BEPOSATHOCTH, ABSAETCS BAbBIXaHMe 3a-
TPA3HEHHOr0 Bo3AyXa. TakXe He06X0IMMO IPOBECTHU
Cepbe3Hble NCCIeNOBAHUSA /I U3yUYeHU A BO3AENCTBUA
XVIMMNYECKUX BEIeCTB, BhIJIeNIAeMBIX B MeCcTax copoca
OMaCHBIX OTXOJIOB, Ha XMBOTHBIX U BEIpaboTaThk CO-
OTBETCTBYIOUI/E MeXaHU3MbI KOHTPOJIS. KpoMme Toro,
clefiyeT IpoBecTy 06CefOBaHMA XXUBOTHBIX, COLEP-
XalMXCA B KJIeTKax BOJIM3M OT MeCT cOHpoca OMmacHBIX
OTXOJIOB, B CDAaBHEHUY C XXMBOTHBIMU, HAXOAMUMUCSH
Ha KOHTPOJIbHBIX TEPPUTOPUSIX, OCOOEHHO B TEX PETU-
OHax, Ile OCHOBHBIM Iy TEM IoNafaHus 3aTrpsA3HA0-
MMX BELeCTB B )XVMBOW OPTaHM3M ABJIAETCS BIABIXaHUE
BO31yXxa.

KpoMe Toro, oueHb BaXXHO OIMpeieiaTh COJlepXXaHue
XMMMUUECKMX BEIeCTB B BO3yXe B MecTax copoca
OTaCHBIX OTXOAOB. EC/IM B BO3[IyXe COMEPKATCS JIETY-
yye Nin TpynoHOoJIeTydne XMMnieCcKne CoeqMHeHNnd,
MEeCTHBIE XXUTeNU Oy T MOCTOSHHO ABIIIATh UMM,

a TaKXXe 3TU COeIMHEeHM s OYAyT BCAaChIBATHCSA B UX JIET-
kue. [Iofo6HEBIN aHaIM3 TO3BOIUT IPOBECTY OLEHKY
BO3/IelICTBIS BPeAHBIX BEIleCTB, KOTOPYIO CJIOXHee
OCYIIeCTBUTH HA OCHOBAHUY PE3yJIbTaTOB aHaIM3a
OMONIOTrUYECKMX XUIKOCTEN YeIoBeKa.

TpeTuit ypox KacaeTcs OIBITa, [IOJyYEHHOTO [TPY 13-
YeHUY CUTyalUU, CBA3aHHON C UTANIbSHCKOMN «3eMiieit
[I0)XXapOB», ¥ [IepeHOoCca 3TOrO OIBITa Ha LpyTye CTPaHkbl
EBpormnerlickoro pernoHa BO3, KOTOpkle MOTYT CTaJIKM-
BAThCA C IOXOXUMU TpobneMamu. [IpobieMsl, CBA3aH-
Hble C HEKOHTPOJIMPYEMOVI U1V He3aKOHHOW yTUIM3a-
L[/ie}l OMaCHBIX OTXOL0B, 06CYXaNCh Ha COBEIlaHMAX
BO3 o npo6ieMe 0TXOA0B 1 300POBbS, COCTOABIINXCSA
B HOAA6pe 2015 I. (110 ee pe3yJbTaTaM 65l IIOATOTOB-
JIeH BBIILIEYTIOMAHYTHIM AOKA/ (1)) U B OKTSA6pe 2016 T.
B paMkax 3Tux CoBellaHUl 06pallasoch BHMMaHMue Ha
BO3pacCTaHMe TeHJeH MY K [lepeMelleHNI0 OIIaCHBIX
OTXOJIOB B T€ PETMOHBI, Ille B 0671aCTV OXPaHbl OKPYXKa-
I01eN CpeJibl IeMICTBYIOT MeHee XXeCTKVe CTaHoapTH,

B pe3yJibTaTe Yero Ha rjnobajabHOM YPOBHE yCUJIMBAET-
CSl 5KOJIOTMYeCKOe HepaBeHCTBO. [lofobHasa cutyanns
CJIOXWJIaCh BHYTPU VTanuu, Ha ypoBHE pPa3IM4YHBIX
obracTent, OAHAKO TaKasa CUTyaL s MOXeT MMeTh MeCTO
1 B [PYTUX cCTpaHaXxX EBpornsl 1 3a ee npefenaMu. [nd
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COXpaHeHMs KaueCTBA OKPYXKalollei Cpeasl U Ipef-
yIpeXXIeHUs HeraTUBHBIX BO3/IeMICTBMI Ha 3[J0POBLE
Heob6xo1Ma MOIITHas eBpOoIleiicKas CeTh COTPyAHUYe-
CTBQ, B KOTOPYIO ObI BOIIIN YUpeXXJeHUs1 0611eCTBEHHO-
ro 3]paBOOXPaHeHMs U UCCIIeIoBAaTENbCKIEe OpraHm3a-
LM, KOTOPbIe pa3fensnu 66l 0b1lee BUAEHKE JaHHON
Mpo6JIeMEI U UCIIOJIb30BaJIM COTJIAaCOBAHHbIE TTOAXObI
LIS ee peleHms.

BrIpa)keHue MPU3HATEJIBHOCTY: He yKa3aHo.
VctouHuKky PuHAHCUPOBAHUA: HE YKa3aHEL
KoHQNIUKT MHTEepecoB: He 3asIBJIEH.

OrpaHuyeHNe OTBETCTBEHHOCTN: aBTOPEI HECYT
CaMOCTOSITEIbHYI0 OTBETCTBEHHOCTD 38 MHEHNS,
BBIPa)XEHHEIE B JAHHOW My OIMKAIMY, KOTOPBIE He
06513aTeIbHO MPeCTABIAT PelleHUS NN TONUTUKY
BceMMpHOI opraHK3alum 30 paBOOXPaHEHU .
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ABSTRACT

Introduction: Communicating about
environmental health is an important
commitment for the scientific community
involved in studying contaminated sites. In
the last decade, international and national
organizations in the WHO European Region
have proposed theoretical approaches

and practices for adopting effective

Methods: The aim of this paper is to propose
communication plans as a tool for fostering
mid- and long-term prevention actions in local
contexts affected by natural and man-made
contamination from industrial and agricultural
production and waste management. Sharing
responsibilities for strengthening social
capacity building requires the effective

commitment of relevant stakeholders in the

contaminated areas in Italy are presented

here as examples.

Conclusion: Lessons learnt from experiences
with contaminated areas in Italy and
elsewhere in Europe emphasize the need

to adopt effective communication plans

for engaging different stakeholders in the

decision-making process, defining roles, and

communication strategies in contaminated

areas.

communication process: experiences in two

sharing responsibilities to foster informed

policy and prevention initiatives.

Keywords: COMMUNICATION, CONTAMINATED AREAS, ENVIRONMENT AND PUBLIC HEALTH, PREVENTION, INFORMED POLICY

BACKGROUND

Scientific progress in understanding the health
effects of exposure to hazardous environmental
contamination in the WHO European Region is

well documented. However, differences exist in the
levels of scientific evidence as well as in the adopted
regulation for environmental remediation among
countries. These scientific outcomes and related
public health recommendations are essential for
developing and adopting prevention initiatives that
rely on epidemiological studies and risk assessment
procedures, at the national and regional levels.
Epidemiological studies on health impacts — caused by
natural and man-made contamination from industrial
and agricultural production and waste management,
as well as from a combination of contamination
sources in different areas of the WHO European
Region — have been increasing public awareness about
the necessity to undertake related communication

initiatives. This applies directly to affected
communities, as well as to society in general, to ensure
an environmental justice-driven approach (1).

Communication on environmental risks and health
impactsis recognized as an important commitment
for the scientific community involved in studying
contaminated sites. In particular, this communication
can play an essential role in favoring the development
of a network of relations among the scientific
community, local decision-makers and representatives
from civil society, thus fostering the adoption of
environmental health prevention at the local level.
Perceiving environmental and health risks in
contaminated sites helps to increase the effectiveness
of health prevention and environmental remediation
actions. Communication should rely on the adoption
of ethical principles (2), the recognition of the different
roles and responsibilities between scientists and local
stakeholders, transparency, and shared engagement
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strategies. In this context, particular attention should
be given to social vulnerability including issues of
environmental justice and inequities: disadvantaged
people often live in polluted areas near industrial

and waste dumping sites, with poor quality housing,
limited access to green space, and a higher prevalence
of lifestyle and occupational risk factors (3).
Communication about the health impacts of exposure
to hazardous substances on vulnerable population
groups — especially children, pregnant women, the
elderly and socioeconomically disadvantaged groups
most likely affected by environmental contamination
in the areas where they reside (4, 5) — must be
associated with communication about exposure
routes and an understanding about how the entire
community perceives and reacts to environmental
health risks (6-8).

In the last decade, international organizations,

such as the WHO, Agency for Toxic Substances

and Disease Registry (ATSDR), International

Society for Environmental Epidemiology (ISEE),

and Environmental Protection Agency (EPA), have
proposed theoretical and practical approaches for
adopting communication strategies in contaminated
areas (2, 9, 10; see also EPA website: https://www.epa.
gov/children/what-you-can-do-protect-children-
environmental-risks). A particular role in this
framework was played by the National Institute of
Environmental Health Sciences (NIEHS), an institution
that soon realized the importance of community-based
research for understanding and mitigating health
impacts. A core concept was that most communities
affected by chemical accidents have the inherent
capacity to be resilient and these latent capacities can
be activated through social support (11).

The promotion of public health in contaminated areas
is a central theme in the long-standing, collaborative
work between the Istituto Superiore di Sanita (ISS,
the National Institute of Health in Italy) and WHO
(9,12, 13). Building on these experiences, the European
Cooperation in Science and Technology (COST) Action
on an Industrially Contaminated Sites and Health
Network (ICSHNet) was launched in 2015 (http://www.
cost.eu/COST_Actions/isch/Actions/IS1408 and http://
www.icshnet.eu). Its primary goal is to establish and
consolidate an international network of experts and
institutions, and to develop a common framework

for research and response on environmental health

issues related to industrially contaminated sites.
Communication is regarded by the COST Action as

a major component of this strategy, together with

a dissemination plan of the Action’s outcomes targeted
at all relevant stakeholders, including resident
populations. The ICSHNet, currently involving WHO,
EU and EC bodies, as well as many public health
institutions from 33 countries belonging to the WHO
European Region, is expected to: identify research
needs and priorities across Europe; produce guidelines
on how to characterize and manage health issues in
industrially contaminated sites; and contribute to
better understanding how scientific findings can be
transferred to the policy-making process.

In Italy, the ongoing SENTIERI Project (Studio
Epidemiologico Nazionale dei Territori e degli
Insediamenti Esposti a Rischio) is aimed at the
epidemiological surveillance of populations residing
in Italian national priority contaminated sites (14),
as well as at fostering scientific investigations
including ad hoc communication and dissemination
activities (15, 16).

The aim of this paper is to propose communication
plans as a tool for the effective transfer of scientific
evidence to local stakeholders in contaminated
areas, and to foster prevention actions by reducing
vulnerability and increasing social capacity building.
The goal is to propose recommendations to national
and local policy-makers for adopting communication
plansin areas affected by natural and man-made
contamination.

LOCAL CONTEXT

Populations living in areas affected by environmental
stressors, related to natural or man-made
contamination, suffer health impacts that are also
associated with vulnerability and poor social capacity
building. In this context, it is particularly important
for the researchers to acquire essential knowledge
about the physical, socioeconomic and cultural
aspects of environmental risk and health impacts

(17). This allows for the implementation of integrated
approaches that can address the multi-dimensionality
of vulnerability including: residence in hazardous
areas, the socioeconomic condition of populations
living and working in contaminated areas, and the risk
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perception and preparedness of residents to address
health impacts characterized by environmental
hazards.

Supporting local stakeholders and the general
population in the process of interpreting their own
risk perception, and their awareness of environmental
stressors in their local context, allows for the creation
of a participatory process and the strengthening of
mutual relationships aimed at reducing threats to
environmental health (6). Their effective engagement
contributes to increasing social capacity building as
an indispensable factor for improving community
resilience. In this perspective, effective communication
plans play an important role in improving the
awareness, preparedness and responsibility of all local
stakeholders.

An example of this is the municipality of Biancavilla,
located on the slopes of Etna volcano in Sicily, where
an excess of mesothelioma mortality and incidence
was reported in several studies, and it was consistently
shown that the disease occurred in the absence

of asbestos exposure. The causal agent was then
identified in a previously unknown asbestiform fibre
that was eventually named "fluoro-edenite", present

in soils and in a quarry from which building materials
were produced (18). The first communication plan was
concurrent with the detection of the fibre — although it
had not yet been characterized in mineralogical terms,
its health impact was clear. Emphasis was given to the
need to realize a major environmental clean-up and,

in the meantime, to recommend a set of behaviours
aimed at minimizing outdoor and indoor exposure to
the fibre. These recommendations were presented by
the mayor of Biancavilla, together with ISS, in 2001 (19).
In 2002, a major environmental clean-up process was
implemented after Biancavilla was declared a National
Priority Contaminated Site, and clean-up operations
continued in the subsequent years. In 2014, fluoro-
edenite was classified by the International Agency for
Research on Cancer (IARC) as a human carcinogen - an
evaluation which prompted a set of prevention and
health promotion activities. A new communication
plan was produced in this frame, with specific

sections devoted to local health authorities, local
administrations, media and the school system (20).

Another example is an area in the Campania Region,
near Naples, characterized by the widespread presence

of uncontrolled and illegal urban and industrial waste
dumping sites, recently known at the national and
international level as the "Land of Fires" because of the
practice of burning toxic waste (21).

The environmental emergency connected to

waste management in this Italian region has been
ongoing since the mid- to late-1990s, when the
national government identified the area —including
77 municipalities within the Naples and Caserta
provinces — as a National Priority Contaminated Site.
The local context was characterized by some issues
that the communication process had to take into
consideration: (i) the large extent of the territory; (ii)
the high number of residents (about two million); (iii)
the uncertainties concerning the causal relationship
between hazardous waste and adverse health effects;
(iv) the inconsistency of the messages delivered by
scientific experts on the above-mentioned causal
relationship; (v) the illegal practices adopted for decades
that led the population to distrust public institutions.

ISS performed the first epidemiological study, in
collaboration with a local environmental association,
that revealed, for the first time, the illegal waste
dumping practices carried out by the crime organization,
"Camorra". An ability to listen and respect each other’s
respective roles characterized this collaboration: the
association gave information about the location of
illegal waste sites, and the researchers provided the
results of the health status of the population in a peer-
reviewed Italian journal, which helped the association
to advocate for a science-based policy. The study
findings were presented to the population in an ad hoc
public meeting in the investigated area. Since then,

the awareness of the threat and risk perception of the
environmental and health impact of hazardous waste
dumping have increased. This was further supported
through the availability of judiciary documents
revealing the economic interests involved in the illegal
trafficking and dumping of toxic wastes from industries
in Italy’s northern regions.

In 2014, the Italian Parliament adopted an ad hoc
Act (Law n. 6, 6 February 2014) that dealt mainly
with environmental monitoring and a food chain
safety assessment in the "Land of Fires". The Act
also required ISS to update, in collaboration with
local health authorities, the assessment of the
population health status and to foster prevention
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and health promotion initiatives (the report is

freely accessible on the ISS website: http://www.
iss.it/publ/index.php?lang=1&id=2897&tipo=5).
Currently, most stakeholders, including national and
local environmental associations and local church
representatives, have improved relationships with
public health institutions. Important steps in this
process have been:

1. Meetings with local health operators during the
different phases of the studies.

2. Publication of the resulting reports in Italian
language on free, accessible websites, followed
by publications in national and international,
scientific, peer-reviewed journals.

3. Communication of the research results, including
discussions of their strengths and limitations,
during public meetings with the population
organized by local stakeholders.

4. Understanding the perception of risk among
residents, making explicit the differences between
self-reported case documentation and formal
epidemiological studies; and respecting and
recognizing their different roles.

APPROACH

A conceptual framework for building and
implementing an effective communication plan
includes the commitment of the scientific community
involved in studying the affected area, and the
engagement of decision-makers and civil society
actors through the recognition of their different

roles and responsibilities. Based on this conceptual
framework, guidance for communication plans
includes a methodological step-by-step process. Here,
the proposed process consists of:

1. Identification of specific objectives of the
communication plan.

The objective of a communication plan is to
increase the awareness and preparedness of

local stakeholders in the affected areas, to enable
them to contribute to health risk prevention and
environmental risk management in their living and

working environments. The communication plan
must account for the specificities of environmental
stressors and health impacts, as well as for
characteristics of the socioeconomic context.
Communication plans have a more general objective
to contribute to social capacity building in a local
context — meeting needs and channeling efforts

for the well-being of the population and healthy
environments.

. Identification and involvement of local

stakeholders.

In order to design a communication plan in a local
context, a multi-disciplinary research group —
including socioeconomic, health and environmental
sciences — must acquire knowledge about the

local context. This is done in order to identify the
different roles and responsibilities of existing

local actors, both institutional and expressed by
civil society, as stakeholders in the affected area,
including: local authorities, such as governmental
authorities and health and environment local
authorities; local environmental and health
professionals and/or local research groups involved
in environmental, health and social studies in the
affected area; local associations and residents of the
affected area; the school system; and local media.

. Identification and development of communications

tools for implementation in local contexts.

On the basis of international scientific literature
on the social and environmental health aspects of
communication in areas affected by environmental
contamination, selected communication tools

for information and dissemination activities

must account for local social context and for the
environmental health literacy of the different
stakeholders in the affected area. Potential
instruments to be used in communications plans
include informative publications; technical reports
for decision-makers; training and ad hoc technical
documentation for health and environmental
operators; video, oral or printed presentations of the
findings of studies performed in the affected area;
and interviews and questionnaires for evaluation
activities. Events, such as ad hoc meetings,
seminars, public meetings and video programs in
the local media, can also be considered with regard
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to their appropriateness to the local context, the
various stakeholders and the objective.

4. Impact assessment of communication plans
(methodology, tools and performed activities).

Communication plans have to envisage the impact
assessment of the methodology, tools and activities
performed in order to verify adaptability to, and
effectiveness for, the local context. Appropriate
qualitative and quantitative indicators collect
local feedback to verify the: use of new knowledge;
increase of awareness and responsibility; impact
of actions by local authorities responsible for
prevention interventions; and actions for ensuring
the right to information and involvement of social
actors. The impact assessment of a communication
plan is also important for assessing how the
effectiveness of activities justifies the plan’'s
economic costs.

RELEVANT CHANGES

Following the above-mentioned methodological,
step-by-step process, this section describes the actors
involved in a communication plan. It focuses on the
roles and contributions required to promote effective
changes in creating a participatory approach for
increasing community resilience to environmental
risks and health impacts in contaminated areas.

« Local authorities: Increasing their awareness is
a key element for empowerment and increased
responsibility, and for promoting informed decision-
making and policy-making related to both health
prevention actions and environmental remediation
actions. Their engagement also concerns the
strengthening of a network with other local
stakeholders, with particular attention and efforts
aimed at addressing local social vulnerability.

o Local environment and health operators:
A communication plan involves environmental and
health professionals through ad hoc training in
order to increase and update their knowledge about
the: specificity of the environmental contamination;
prevention of hazardous exposures in the living
and working environments; and diagnostic
and therapeutic interventions. Their required

engagement in a communication plan also takes into
consideration their specific responsibility towards
patients and residents of the affected area.

National or local research groups involved in
environment, health, and social studies focused on
the affected contaminated area: Their involvement
is required for the effective transfer of scientific
evidence related to the environmental risks and
health impacts of contamination. They have the
role and responsibility to communicate both
scientific evidence and uncertainty in lay language,
accounting for the environmental health literacy
of the local stakeholders. Their engagement in the
network of local stakeholders is fundamental for
fostering mutual trust.

Associations and residents: A communication
plan should envisage their engagement through
a participative approach characterized by mutual
listening and the exchange of information and
experience between institutional and social
actors. Their participation and involvement is
aimed at improving awareness about collective
health risks from environmental contamination,
and appropriate, individual behaviours to reduce
hazardous exposures.

School (teachers, students and parents):

A communication plan should also focus on the
educational system according to the preparedness
for environmental health of society in the affected
area. Environmental health issues and risks, and
the health impacts from specific contamination
affecting the local context, should be included

in annual educational programs, to improve the
acquisition of new scientific knowledge by teachers
and students. Communication activities may be
extended from students to families, depending on
their environmental health literacy.

Local media: A communication plan envisages the
involvement of radio, newspapers and local TV. Such
media can play a role in disseminating information
related to environmental health, in synergy with
other stakeholders.
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LESSONS LEARNT

The importance of a bi-directional communication
plan, involving public health authorities and affected
communities, is a key lesson learnt from scientific
international literature and tested communication
approaches in contaminated areas in Italy and
elsewhere in Europe. Accordingly, we propose

some recommendations aimed at strengthening

the decision-making chain for adopting effective
communication plans in contaminated areas as
prevention tools for informed policy. The WHO
Regional Office for Europe, WHO Collaborating Centre
for Environmental Health in Contaminates Sites
(http://apps.who.int/whocc/Detail.aspx?cc_ref=ITA-
g7&cc_ref=ita-97&), and national environmental and
health authorities all have the authoritative role

to foster this undertaking. Recommendations for
different levels include:

« International: Consolidate interactions among
the above-mentioned international and national
organizations in the WHO European Region in
order to collect and make available information on
practices for communicating environmental risk
and health impact in contaminated sites. Contribute
to WHO efforts in identifying priorities on how to
assess environmental health risks for fostering
primary prevention interventions, to protect and
promote public health in contaminated areas.

« National: Plan national initiatives to foster the
adoption of communication plans in areas affected
by major environmental contamination by sharing
a communication plan prototype.

« Local: Promote the adoption of the communication
plan prototype and its implementation, taking
into account the specificity of the local context.

In this perspective, the involvement of different
stakeholders is important to build confidence

in public institutions and awareness of the true
magnitude of the threat. This process may thus
contribute to identifying priorities for addressing
environmental remediation actions and health
prevention and promotion initiatives.

The impact and effectiveness of communication plans
must be assessed in terms of their contribution to the
adoption of informed policy for improving mid- and

long-term prevention and environmental remediation
actions. The impact of an effective communication
plan in a contaminated area can be measured by the
increased resilience of the affected community and
the reduction of its social vulnerability through the
improvement of social capacity building.

The rationale inherent in the recommendations
includes the notions of: both process and product
communications; transparency; accountability;

and dealing with uncertainty in order to avoid the
generation of fear and indifference. These notions are
currently being implemented at a few contaminated
sites within the national epidemiological surveillance
"SENTIERI" project (14) and may subsequently be
transferred to a large number of additional sites.
Assessment in the frame of European collaborative
efforts may then be warranted.
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AHHOTALWA

BBepeHune: PacnpocTpaHeHne nHpopmauum

0 rUrueHe oKpyxatoLen cpefbl ABNAETCA 04-
HOW M3 BaXKHbIX 0613aHHOCTEN, KOTOPas 40X~
Ha bbITb BO3/10XEHA HA Hay4yHoe coobLecTBo,
3aHUMaloLLEECA N3YYEeHUEeM 3arpsA3HEHHbIX
TeppuTopuit. 3a nocneaHee gecatunetue
MeXAYHapOAHbIMU U HALMOHANbHLIMU OpraHu-
3aumnsamu B EBponeiickom pernore BO3 beinum
NpeanoxeHbl TeOpeTMyeckne NoAXoAbl U Npak-
Tuyeckune MeTofbl pa3paboTku n NpUHATHA
LEeNCTBEHHbIX CTPaTErnit KOMMYHVKaLMmn Ha

3arpA3HEHHbIX TEPPUTOPUAX.

MeToponorus: Llens HacToswwen cTatbm

noJb30BaHKe NJaHOB PACNPOCTPAHEHNS UH-
bopMaynm B Ka4eCTBE MHCTPYMEHTA CTUMYAN-
pOBaHWUA CPeAHECPOYHbIX U JOATOCPOYHBIX MEp
NPoGUNaKTUKN B MECTHbIX YCIOBUAX, Xapak-
TEPU3YIOLWNXCH MPUPOAHBIM U @HTPOMOTreHHbIM
3arpA3HeHneM, CBA3aHHbIM C NPOMBbILLIIEHHbIM
11 CeNbCKOX03ANCTBEHHbLIM MPON3BOACTBOM

1 obpalieHnem c otxogamu. Paspensemble 3a-
MHTEpecoBaHHbIMW NapTHepaMmn 06s3aHHOCTH
no ykpenneHuto obLLecTBEHHOTO NoTeHUana
TpebytoT Nx peanbHOro y4yacTus B npouecce
pacnpocTpaHeHus nHGopMaLnu, 4To HarnaaHo

NPOABMIIOCH Ha ABYX 3arpA3HEHHbIX TEPPUTO-

puax e I/ITaJ'Il/II/l, npeacTtaBieHHbIX B ﬂ,aHHODI

CTaTbe B Ka4yecTBe NpUMeEpPOB.

BbiBoAabl: Ypoku 1 BbIBOAbI U3 0NbITa paboThl Ha
3arpA3HEeHHbIX TEPPUTOPUAX B VITanuu 1 B Le-
nom B EBpone ykasbiBalT Ha HeobxoAMMOCTb
NPUHATUS LENCTBEHHbLIX N@HOB pacnpocTpa-
HeHUs nHGopMaL UKW, ANA TOro YTo6Ll MOXHO
BbIN10 BOBAEYD PA3/IMYHbIX 3aUHTEPECOBaHHbIX
napTHEPOB B NMPOLECC NPUHATUSA PELUEHUIA,
onpesenuTb X PO U COBMECTHO BbIMOAHATb
0693aHHOCTU C LeNbio CTUMYNNPOBAHUSA Bbi-
paboTkn 060CHOBAHHON MOANTUKM 1 OCYLLECT-

BJIEHUA NHNLNATUB B obnacTn I'IpOd)VIJ'IaKTl/IKVL

3aK/K4aeTCcq B TOM, 4T0ObI npennoxXnTb NC-

Kniouesble cnosa: PACMIPOCTPAHEHVE MHOOPMALNW; SATPASHEHHBIE TEPPUTOPUW; OKPYXXAKLWAA CPELA
N OBLLECTBEHHOE 3[10POBbLE; MPO®UNITAKTVKA; OBOCHOBAHHAA MOJTUTUKA

MCXOAHbIE OAHHBIE

HocTturuyTeili B EBponerickoMm pernode BO3 nmporpecc
B Hay4YHOM [IOHMMaHWM IIOCJIeICTBUI 718 340POBbA,
BBI3BAHHBIX [IO[IBEPXXEHHOCTBIO OIIACHBIM BO3LENCTBU-
AIM, CBI3AHHBIM C 3aTPsA3HEHMEM OKPYIXXaollel CpeLkl,
IIOCTATOYHO MOJIHO OTPa)XeH B Oy OIMKOBAHHON NUTe-
paType, XOTA TPV 3TOM OTMeYalTCs Pa3Hble YPOBHU

HAaY4YHBIX NOKA3aTEeJIbCTB 1 PA3JINUUA MEXY CTPaHaMU

B IIPMHATBIX HOPMATUBHBIX NOKYMEHTAX, PerjlaMeHTU-
PyHOIInX MepPEI ITO O300POBJIEHNIO OKPY)KaI-OU.IEVI Ccpensl
B CTpaHax. Takue Hay4HbI€ PE3YJIbTAThI I CBA3aHHBIE

C HUMM peKOMeHally AJist 06IeCTBEHHOTO 3/]paBO0X-
paHeHMs UMeIOT 60JbllIoe 3HaYeHMe /151 pa3paboTKu
U IPUHATUA UHULUATUB B 0671aCTU TPOPUIIAKTUKA
Ha HalMOHAJbHOM U PETMOHAIbHOM YPOBHE. D1HI-
IIeMUOJIOT MYeCKMe UCCIeJOBaHU S TTOC/IeACTBU I/
3JI0POBbS, BRI3BAHHBIX ITPUPOIHBIM M aHTPOIIOT eH-
HBIM 3aTpPs3HEHUMEM OKPYIKalolllei Cpefibl, CBA3aHHBIM
C IPOMBILIJIEHHBIM U CEJIbCKOXO035IMICTBEHHBIM ITPOM3-
BOJICTBOM I OOpalleHeM C OTXOIaMU, a Takxe 0by-
CJIOBJIEHHBIX COUETAHMEM VMCTOUHUKOB 3arpsA3HEHNA
B pa3/IMYHBIX parioHax EBpomnerickoro pernoHa BO3,
CIIOCOBCTBYIOT POCTY OCO3HAHMUS O6IeCTBEHHOCTbIO
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HeobXOOMMOCTU NPeANPUHMMATE ITOC/IeJoBaTeIbHbIe
Mephl B 06/1aCTV paclipoCTpPaHeHM A COOTBETCTRYOLIEN
nHGoOpMaluuu. ITO HEMIOCPEACTBEHHO TPOSABIAETCS
KaK B MeCTHBIX COObIecTBax, CTpajalollX OT 3arpsis-
HeHUS OKpYXXalollel cpefibl, KOTOPBIX 3Ta IpobiemMa
3aTparuBaeT HEMIOCPEACTBEHHO, TaK I B 11€JI0M B 0b11e-
CTBe, KOTOPOe TpebyeT MPUHATUA Mep, UCXOOAIUX U3
MIPUHLNIIA SKOJIOTUYECKON CIIpaBeIuBOCTH (1).

O6mienprsHaHo, YTO paclIpocTpaHeHue MHopMalumn
00 3KOJIOrMYECKMX PUCKAX U TTOCIEACTBUAX /14 3/0-
DPOBbS IBJISIETCSA BaXXHBIM 06593aTeIbCTBOM KacaTelbHO
OXPpaHbl 06IIeCTBEHHOIO 3[J0POBbA CO CTOPOHBI HAY YHO-
ro coobIecTBa, 3aHMMAalOLEeroCs UCCIeJOBaHUAMU Ha
3arpsA3HEeHHBIX yUyacTKaxX. B 4acTHOCTH, pacripocTpaHe-
HMe Takol MHbopMaLuy MOXET UT'PATh BaXXHYIO POJib
B CO3[laHMY 6/1arONpUATHBIX YCIIOBUM 115 GOpMUPO-
BaHUSA ONpeleJIeHHOM CUCTEMBI OTHOIIEHUN MeXAY
Hay4HBIM COOD1IeCTBOM, MECTHBIMY PYKOBOAUTEIAMMU,
MPYHMMAUMY PellleH A, U TTPeICTaBUTENIAMU TPaXx-
IIAaHCKOT 0 06I1IeCTBa, YTO CIIOCOHOCTBYET MPUHATUIO Ha
MeCTHOM ypOBHe TpoduiakTUIeCcKux Mep B chepe
TUTVEeHBl OKpY XXalllen cpeibl. [IpaBuibHOE BOCIPU-
ATUE PUCKOB AJI1 OKPY XXaIllel Cpeabl U 3M0POBbA
HaceseHMs Ha 3arpsi3HEHHBIX TEPPUTOPUSIX ITIOMOTraeT
TTOBBICUTH IEICTBEHHOCTH MPOPUIIAKTUUECKMX MEPO-
MIPUATUN B 0671aCTY 3lpaBOOXPaHEHS U Mep 110 0X-
paHe 1 03J0POBJIEHUIO OKPYXXallen cpelbl. B ocHOBY
KOMMYHMKaLY AOJDKHBI OBITH MTOJIOXXEHBI STUYECKUE
MIPVHLNIIE (2), IpU3HaHNWe Pa3/NYHEIX POseit 1 064-
3aHHOCTEN Y4YeHBIX U 3a/MIHTepPeCOBaHHBIX CTOPOH Ha
MecCTax, IPO3PavyHOCTh M pasfesiieMble BCEMU CTpaTe-
T'IM COBMECTHOTO y4acTus B paboTe. B 3TOM KOHTEKCTe
ocoboe BHMMaHIe clieAyeT yOenAaTh npobjieMe COLU-
aNbHOM YSA3BUMMOCTHU, BKJIF0Ya s BOTIPOCH! 3KOJIOTMYe-
CKOV CIpaBeANIMIBOCTU U MPOSABIEHMA SKOJIOTUUECKIUX
HepaBeHCTB: MIOAU, HAXOIAIMeCsS B HEOMAaronpusaTHEIX
COLMAaIbHO-3KOHOMUYECKUX YCIIOBUAX, YACTO MPOXKU-
BAIOT Ha 3arPA3HEHHBIX y4aCcTKaXxX 3eMJii, BO3Jie PO-
MBIIIJIEHHBIX TJIOMAOK ¥ CBAJIOK, B XXJIbe HU3KOTO
KauyeCcTBa, MMEIOT OTPaHUYEHHBIN JOCTYII K 3€JIEHBIM
30HaM, Cpeiy HUX BhIIIE PACTIPOCTPAHEHHOCTh QaKTo-
POB pUCKa, 00yCJIOBIEHHBIX 06Pa30M XV3HU U POLOM
3aHATUM (3). PacnpocTpaHeHne nubopManum o nocie-
CTBUAX MOJIBEPXXEHHOCTU OTTACHBIM BO3[I€MICTBUAM IJI51
3JI0pPOBbA YA3BMMEBIX [PYIII HaceleHUA (feTel, bepe-
MEHHBIX XEHIMH, JIN1] TOXXUJIOr0 BO3pacTa U FPyIII,
HaxXOJAIMMXCS B HeGIaronpusTHEIX COLIMAaIbHO-3KOHO-
MMUYeCKMX YCJIOBUAX U Yallle IPYTUX UCIIBITHIBAINX
HeraTMBHbBIE BO3/IECTBUA 3arpsA3HEHMA OKpYy Katolen

Cpelbl B paliOHaX CBOEro MPOXMUBAHUA) (4, 5), LOTXHO
6BITH yBA3aHO C MHDOpPMaLMelt 0 My TAX Heb1aronpu-
SATHBIX BO3JIEMICTBUI U CO 3HAHIMEM TOr0, KaK Bce 0b1ie-
CTBO BOCIIPMHMMAaET 3KOJIOTMUeCKIe PUCKU 11 3[0PO-
BbA U pearupyeT Ha HUX (6-8).

3a rnocnenHee fecATUIETE TAKMMY MeXYHAPOLHBIMY
opranm3auuamy, kak BO3, ATeHTCTBO 10 perucTpauuu
TOKCUYHBIX BelecTB 1 3aboneBanuuit CIIA (ATSDR),
MexayHaponHOe 0611eCTBO 3KOJIOTMYECKOM SN eMU-
onoruu (ISEE) 1 ATeHTCTBO 110 OXpaHe OKpyXalolei
cpensl CIIIA (EPA), 66111 npeaioXeHbl TEOpeTUUeCKIe
MOLXOLBI M IPaKTUYeCKVe MeTOLbl pa3paboTKy U Npu-
HATUSA CTPATeruii pacrpocTpaHeHus uHGopMaumu

Ha 3arpsA3HEHHBIX TEPPUTOPUSAX (2, 9, 10; CM. TAKXe
Be6-canT EPA: https://www.epa.gov/children/what-
you-can-do-protect-children-environmental-risks).
Ocobyto poib B COCTaBJIEHMY 3TOM PaMOUYHOM OCHOBBI
ceirpan HaumoHanbHbIM MHCTUTYT TUTVEHBl OKPYXako-
meti cpeasl (NIEHS) — yupexneHue, B KOTOPOM GBICTPO
OCO3HaM BaXXHOCTh HAayYHBIX UCCNIeOBAHUN Ha YPOB-
He I C y4acTyeM MeCTHBIX COOBIIeCTB [Ji TOHMMaHuUA
VI CMATYEeHY A HeraTVBHBIX [TOCJIeJCTBUN 171 3[0POBBA.
OpHa 13 OCHOBOIIONIAraX KOHLENLI N COCToANa

B TOM, UTO OOJIBLIVMHCTBO COOBIIECTB, IOCTPafaBIINX
OT XMMMYECKUX aBapuii, 061aaloT M3HaYaJIbHO IIpU-
CylLel UM CIIOCOOHOCTBI0 COXPAaHATD XXM3HECTOMKOCTD
B He6J1arONPUATHBIX O6CTOATENIBCTBAX, M 3TU CKPBITHIE
CIIOCOOHOCTY MOXHO IPUBECTY B IEMICTBUE, €CJIN ITpe-
JIIOCTABJIATE COLMATIBHYIO TOANEPXKY (11).

VKperneHye 061[eCTBEHHOTO 3I[paBOOXPaHeH s, KO-
TOpOe NpeJIOCTaBsAeT YCIYTY HaCeIeHMIO Ha 3arpss-
HEHHBIX TEPPUTOPUAX, ABIAETCA OGHOM 13 [JIaBHBIX
TeM B JaBHO YCTAHOBMBIIEMCSH COTPYAHMNUECTBE MEXAY
HaumoHanpHEIM MHCTUTYTOM 3L paBOOXpaHeHnd VTa-
nuu (Istituto Superiore di Sanita (ISS), u BO3 (9, 12, 13).
HakormeHHBIN ONBIT OBIJT TTOJIOXXEH B OCHOBY HAYATOTO
B 2015 I. mpoekTa «CeTh 110 U3y YeHUI0 30H IPOMBIIIJIeH-
HOTO 3arpsA3HeHusa u 300poBbs HaceneHus ICSHNet»
(Action 1S1408) B paMKax nporpaMMel EBponeickoro
coro3a «COTpyoHMNUEeCTBO B 06/1aCTU HAYKU U TEXHU-
ku» (COST) (http://www.cost.eu/COST_Actions/isch/
Actions/IS1408 n http://www.icshnet.eu). 'maBHO
L[eJ1bI0 IPOTPaMMBl ABNIAETCS CO3aHMe U YKpeIljeHe
Me)XXAYHapOJHOM CeTU SKCIIEPTOB U YUPEXEHWI U BHI-
paboTKa eAMHONM paMOYHOM OCHOBBI HAayUHBIX MCCIIe-
IIOBaHUI 10 BONIPOCAM I'MTVIEHBI OKPYXalollell Cpefbl
VI COOTBETCTBYIOUIMX OTBETHBIX Mep B 30HaX IIPOMBILI-
JIEHHOTO 3arpsA3HeHus. PacnpocTpaHeHue nHdopMa-
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uuy cumtaetcs B nporpamMMme COST Action ofHUM U3
TJIaBHBIX 3JIEMEHTOB 3TOV CTpaTerny HapsAay C MIaHOM
pacrnpocTpaHeHus pe3yabTaTOB JaHHOTO TPOEKTA Cpe-
I/l BCeX 3a/fHTEePEeCOBAHHBIX CTOPOH, BKJIIOUAS MTPOXKU-
BaloIlee B 3TMX 30HAX HaceseHue. B HacTosIee BpeMs
yuacTHuKaMu cetu ICSHNet asnatoTcsa BO3, EC u op-
raHbl EBpormencKoit KOMMUCCUY, @ TaKXKe MHOTOUUCTIeH-
HBIE YUpPeXIeHMs 061[eCTBEHHOTO 3[IpaBOOXPaHEeHU
13 33 TOCyapCTB-u/ieHOB EBpornerickoro peruoxHa BO3;
OXIAAeTCs, UYTO Ta CETh ONPeJIe/IUT TOTPEOHOCTHU

M IPMOPUTETHI B HAYYHBIX UCCIENOBAHMAX B CTPaHaX
EBporel 11 BEIpaboTaeT PyKOBOJCTBO 110 ONpeieIeHUI0
XapaKTePUCTUK MPO6JIeM 3J0POBbS B 30HAX ITPOMBIII-
JIEHHOT O 3arPsI3HEHMS U T10 MTPEOIONIEHNIO STUX MTPO-
671eM, a TaKXXe IOATOTOBUT MeTOIMYECKIE PeKOMEH-
ALy O TOM, KaK TPUMEHATh pe3y/IbTaThl HAyYHBIX
MCCreIoBaHM B mpoliecce GOpMMUPOBAHUS TOTUTUKIA.

B VMtanuu ocyumecTBiseTCA B HACTOsALIee BpeMs [1PO-
exT SENTIERI, 1enibt0 KOTOpOTO ABNAETCA BeleHUe
SNMAEMMOJIOTMYEeCKOr0 Hal30pa 3a 300POBbeM HaceJle-
HJA, IPOXMBAKLIErO Ha 3arPASHEHHBIX TEPPUTOPUAX
Vtanuu, nMenmux CTaTyC HallIOHAIBHOTO IPUOPU-
TeTa (14), U [pyrue POLCTBEHHBIE UCCIIeJOBAHM A BKIIIO-
4aloT NIPOBeLieHle Pa30BbIX MEPOIIPUATUN 10 PaCIpo-
cTpaHeHuo nHGopMaumu (15, 16).

Llenp HaCTOALEN CTATHY — TP JIOXUTH [1JIaHBL pac-
NpocTpaHeHUs MHGOPMaL MY B KAUeCTBE UHCTPYMEHTA
MOJIHOLIEHHOM [lepeauy JaHHBIX HaYYHBIX MCCIIe-
IIOBaHMII MeCTHBIM 3aMHTepeCOBAHHBIM TapTHepaM

Ha 3arpsA3HEHHBIX TEPPUTOPUAX U CTUMYTUPOBAHUA
npodunakTUYeCKUX Mep, IpeArnoaaralolux CHIKeHNe
YA3BMMOCTY U aKTUBMU3ALUIO 1eATeIbHOCTY 110 YKpe-
MJIEHMIO COLIMAIbHOTO NOTeHI[aNa. Bce 3To HanpagsJe-
HO Ha TO, UTOOBI MPEeJIOXUTE NULaM, POPMUPYIOUINM
MONIVTUKY Ha LIeHTPaIbHOM U MeCTHOM YPOBHE, PeKO-
MeHJIal[Y OTHOCUTEJIBHO IPUHATUSA [1JIAHOB PACIpo-
CTpaHeHUs MHOPMaLUK HAa TEPPUTOPUAX, IOCTPaLaB-
KX OT NIPUPOLHOTO M aHTPOIIOTEHHOT 0 3arpsA3HEeH N .

MECTHbIV KOHTEKCT

HaceneHne, )XMByIllee Ha TEPPUTOPUAX, 3aTPOHY ThIX
SKOJIOTMYeCKMMY CTpecc-baKTopaMy, CBA3aHHBIMNI

C MPUPOOHBIM UJIX aHTPOTIOTEHHBIM 3arpsA3HEHUEM,
CTpajlaeT OT HeTaTUBHLIX MIOCJIEICTBUM [ 3[[0POBb,
KOTOPBbIe TAK)XXe aCCONUMPYIOT KaK C YSA3BUMOCTBIO, TaK
U C TIJIOXO [OCTaBJIEHHOW paboTOM M0 YKPEIJIEHUIO CO-

LMaJbHOTO NOTeHKana. B Takux ycnoBuax oCO6eHHO
Ba)XHO, YTOOBI yUeHble TPMOOpeTanu XXU3HEeHHO Heob-
XONIMMBbIe 3HaHMA 0 GU3NUECKIMX, COIIMAIbHO-9KOHOMU-
YeCKMX M KYJIbTYPHBIX aclleKTaX SKOJIOrMYeCKOro pUcKa
M HETaTUBHBIX MTOCJIeICTBUI 171 3[J0POBbA (17). ITO
TO3BOJIIET Peasi30BbIBATh KOMITJIEKCHBIE TTIOIXOAbI, Aa-
I0l1Ve BO3MOXHOCTD IPMHUMATh MepPEI [10 YMEeHBIIEeHUO
YS3BMMOCTY BO BCEX ee Pa3HOOOPa3HbIX MPOSABIEHUAX,
BKJIIOUA MPOXVBaHME Ha OMTACHBIX TEPPUTOPUAX, COLIU-
aJbHO-3KOHOMMYECKYE YCITIOBUA HACeJIeHU A, IPOXMBa-
10l1ero ¥ paboTarwllero Ha 3arpsA3HeHHBIX TEPPUTOPUAX,
BOCHIPUATHUE PUCKOB MECTHBIMU XUTENIAMU U TOTOB-
HOCTB MTPOTMBOIECTBOBATh HETATUBHBIM MTOCTEACTBU-
AM [1J151 300POBbS, 0COOEHHOCTY KOTOPBIX ONPEAeAITCA
omnacHbIMM GaKTOpaMU OKPYXKalolieil Cpemel.

OxkaszaHue NoAEePXXKM MECTHBIM 3aHTepPeCOBaHHBIM
napTHepaM M BCeMY HaCeJIeHMIO B IIPOLieCCe MHTEepPIpe-
Tal UM CBOero CO6CTBEHHOIO CYObeKTMBHOIO BOCIIPU-
ATUSA PUCKOB X 0CO3HaHMe UMY GaKTOPOB IKOJNOTLYe-
CKOTO CTpecca B CBOEM MECTHOM KOHTEKCTE MO3BOJIAET
HanauThb IPOLECC C LIMPOKUM yUaCTMEM BCEX 3aUH-
TepeCcOBaHHBIX CTOPOH U YKPENUTb B3aUMOZeiCTBUE

C LIeJIbI0 CHVXEHUA YPOBHSA 3KOJIOTUYECKUX YT PO3
300POBEIO (6). [lonHOLIEHHOE BOBJIeYeHME 3aIHTePeCo-
BAHHBIX CTOPOH CIIOCOOGCTBYET aKTUBU3ALUN AeATelb-
HOCTM I10 YCUJIEHUIO COLIMaIbHOrO MOTeHUana Kak
Ba)xHelero GakTopa yKpemnaeH XXU3HeCTONKOCTY
MECTHBIX CO0b11IeCcTB. B 3TOM OTHOIIEHUN AeliCTBEHHEbIE
MJIaHBI paclpOCTpaHeHUA UHQOPMaL UM UTPAIOT BaX-
HYIO POJIb B [IOBBIIEHM Y OCBEJOMJIEHHOCT!, TOTOBHO-
CTU ¥ OTBETCTBEHHOCTU ¥ BCEX MECTHBIX 3aMHTEPeCOo-
BaHHBIX IAPTHEPOB.

B KavecTBe npuMepa 3[1eCb MOXXHO IPUBECTU MYHULU-
nanuteT beAHKABUIIA, PACIIONIOXEHHBIN Ha CKJIOHAX
ByJKaHa DTHa Ha CULuInuy, rae B pe3ynbTaTe HeCKOJIb-
KMX MCCIeJOBaHM Oblsia BEIABIEHA YPE3MEPHO BBICO-
Kas 3a6051eBaeMOCTb ME30TEIMOMOM ¥ CMEPTHOCTD OT
Hee, ¥ BO BCeX MCCJIef0BaHMAX OBIJIO TIOKa3aHo, YTO 3TO
3ab0eBaHMe HACTYIAaeT B OTCYTCTBUM ITOJIBEPXKEHHO-
CTU BO3JielicTBUIO acbecTa. [Tocyie 3TOro 651J10 yCTaHOB-
JIEHO BelleCTBO, BEI3bIBAKOIIEe O0OJIe3Hb: IM 0Ka3ajioCh
paHee HeM3BeCTHOe acbecTOnoA06HOE BOJIOKHO, O3/~
Hee Ha3BaHHOe QTOP3AEHNUTOM, KOTOPOe IIPUCYTCTBYET
B [IOYBE U B Kapbepe, OTKyAa 6pannch CTPOUTENBHEIE
MaTepuarksl (18). [lepBeIl [171aH paclipOCTPaHeHUA
MHPOpMallMy COBIIAJI [10 BpeMeH! C 0OHAPYyXeHMEM
BOJIOKHQ, Y KOTOPOTO Ha TOT MOMEHT ellle He OblN
ornpefesieHbl MMHEpPaNornyecKie XapakKTePUCTUKY, HO
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BO3JleJICTBJE KOTOPOTO Ha 3/J0pOBbe OBIJIO BIIOJIHE OUe-
BUJIHBIM. AKLIEHT OBIJI c[lejlaH Ha He0H6XOAMMOCTY OCy-
IeCTBUTH KPyITHOMACIITAbHYIO ONepaLuio 110 OYUCTKE
TEePPUTOPUM OT 3arPA3HEHU A U [IONYTHO PEKOMEH [0~
BaTh OMNpeziefieHHble GOPMEI [TOBEJIEHNA C L1eJIbl0 MUHU-
MM3alUy [TIOABEPXEHHOCTY BO3JeJICTBUIO BOJIOKHA Ha
yJuLe U B [IOMelleHUAX. B 2001 I. 3TV peKOMeHAauumn
6p1111 06HAPOLOBAHBI M3POM BbAHKaBMIIIEL COBMECTHO
c ISS (19). KpynHoMacmTabHbl MPOLeCcC OUUCTKY Tep-
PUTOPUM OT 3arPsA3HeHM ObIJI OCYLeCTBJIEH B 2002T.
rocJie TOro, Kak besAaHKaBuina 6pl1a 06BABJIEHA 3arpas-
HEHHOJ TeppPUTOPKEN, MMeolel CTaTyC HalllOHa lb-
HOI'O IIPUOPUTETA, U B IOCJIeAYIOLIVe [OL bl ONlepaLum
10 OUMCTKe IPOLOJDKaNUCh. B 2014 r. MexayHaponHoe
areHTCTBO 110 n3ydeHunio paka (MAVIP) knaccuduin-
poBaio GTOP3AEHUT KaK YeJIoBeueCKMi KaHLepOreH,

Y TaKas OlleHKa IOCJY)X1Jla TOJTYKOM K CeEpUM Mepo-
NPUATUN N0 TPOPUIAKTUKE U YKPEIJIEHUIO 3[10POBbA
HaceneHud. B cooTBeTcTBUM € 3TUM OBl paspaboTaH
HOBBI MJIaH pacnpocTpaHeHusa nHGopManmu, B KOTO-
pOM OBLIM KOHKPETHBIe pasiesibl, Kacaluecs MecT-
HBIX OPraHOB 3[IpPaBOOXPaHEeHN s, MECTHOM a AMUHU-
CTpaluy, CpeJICTB MaccoBOM MHGOPMALIUM U IIKOJIbHOMN
CUCTEMEI (20).

Eue onvH npuMep CBsI3aH C paioHOM B o6acTty KaMm-
TaHus, pacIioNiOXeHHbIM Helaneko oT Hearmnorns, KoTo-
PBIi XapaKTepu30Bascsa HIMPOKUM paclpoCcTpaHeHeM
HeperyamnpyeMblX 1 HE3aKOHHBIX CBAJIOK TOPOJICKUX

VI TPOMBIIIJIEHHBIX OTXO/I0B (C HEKOTOPHIX I1OP 13-3a
pacnpoCcTpaHeHHON TaM IMPaKTUKY CXUTAHUS TOKCUY-
HBIX OTXOJIOB B VTanuy 1 3a py6exoM ero cTanau Hasbl-
BaThb «3eMJieli ToXapoB») (21).

JKoyorn4yeckoe 6eCTBUE, CBA3aHHOE C 0bpalileHneM

C OTXOJaMU B 3TOM obnacTu VTanuu, NponomxaeTcs
CO BTOPO MOJIOBMHEI 1990-X [OZ0B IIPOILJIOrO CTOJIe-
TUA, KOTJla LIeHTPaJibHOe IPaBUTEeNbCTBO ONPeIeNIIo
TEePPUTOPUIO, Ha KOTOPOM PACIIONIOXEHBI 77 MYHULIU-
MaJINTeTOB B NpoBUHUMAX Heanone 1 KasepTa, Kak
3arpA3HEeHHYI0, MUMEIOIYI0 CTaTyC Hal[IOHAJIbHOTO
npuopureTa. MecTHEIE yCIIOBMA XapaKTepu30BalnuCh
HaJIM4yeM HeCKOJIBKMX [TPo6JieM, KOTOpble HEOOXOL MO
6BIJI0 MPMHMMATh BO BHMMaHMe B [Ipoliecce paclipo-
CTpaHeHMs MHOPMaUMK: 1) 6oMblIas 1ouagb Teppu-
TOpuY; 2) 60JIbIIAA YMCIIEHHOCTb HaCeJleH A (OKOJIO 2
MUJIJIMOHOB Y€JIOBEK); 3) HEONIpeAeIeHHOCTY, CBSA3aH-
HBIE C OLIEHKOV NTPMUYMHHO-CJIeICTBEHHBIX CBA3EN B He-
raTVMBHOM BJIMSHMM OITACHBIX OTXOJOB Ha 3[l0POBbE,
JlaXKe KOrJla MOXXHO OBIJIO MPeIOIOXUTE KOHKPETHBIe

VICXOMBI 1151 3M0POBbS; 4) He BCer[a MocjaefoBaTebHasd
MHpOpMalus, MOCTyAaIasa OT HAYYHOro coobie-
CTBA OTHOCUTEIbHO MPUYNHHO-CIeICTBEHHBIX CBSA3EN;
5) CYLIeCTBYIOIast MHOTME IeCATUIIETVS He3aKOHHAs
MpaKTUKa obpalleHns C OTXONaMU, KOTOpas MpuBea

K HEBEPUIO HACeNIeHY s B TOCYIapCTBEHHEIE MHCTUTY THL.

ISS npoBen nepBoe 3MUAEMNONIOTNUYECKOe UCCTIe0-
BaHMe COBMECTHO C MECTHOM acconmanmel OXpaHsbl
OKpYy>Kalllell cpe/ibl, KOTOPOe BIIePBEIe BEIABUJIO He3a-
KOHHYI0 MPAaKTUKY COpPOCa OTXOJIOB, OCYILIECTBIAEMYIO
NpecTyIHON opranusanmen «Kamoppa». 3To COTpPy -
H/YeCTBO XapaKTepu30BaioCch YyMeHeM IapTHEPOB
CAyWaTh JPYT APyra U YBaXXeHueM ponu U GyHKUUN
KaXXJOoro: accolmalusa fapana nHGopMaluio o pac-
MOJIOXXEHMM He3aKOHHBIX CBaJIOK, a YUeHble 1y 61u-
KOBaJIM pe3ybTaThl U3yUeHM COCTOSAHUSA 3[[0POBbA
HaCeJIeH!A B PEelleH3UPyEeMOM UTAIbIHCKOM HAyYHOM
XXypHaJe; 3TO B CBOIO OYepenb 1aBajlo accolyaluy Bo3-
MOXXHOCTb apryMeHTUPOBAHHO OTCTAUBATh HEOHXOU-
MOCTH GOPMUPOBAHVSA IOIUTUKY HA OCHOBE HAYYHBIX
IaHHBIX. HaceneHMe Ob1J10 03HAKOMJIEHO C pe3yJbTa-
TaMU UCCTIe[JOBAHNI Ha CIlellajbHO OPTaHM30BaAHHOM
BCTpeUe C 0OIeCTBEHHOCTRIO HA M3Y4aeMON TEPPUTO-
pun. C Tex op ypoBeHb OCBeJJOMJIEHHOCTM 06 yrpo3e

M TIOHMMaHU S PUCKOB, CBA3aHHBIX C BO3/IMICTBUEM

Ha OKPY>XXaloIlyI0 Cpeny U 340pOBbe COHpOCca OMacHBIX
OTXOLOB, BO3POC, B TOM 4lCJIe 61arofapsa Haauuuio
CyIebHBIX JOKYMEHTOB, YKa3blBalOI[X HAa SKOHOMUYe-
CKVE MHTEPeCkHl B HE3aKOHHOM TMepeMeNeHny 1 COPachl-
BaHMM TOKCMUYHBIX OTXOZ0B OT NIPeINPUATUI CEBEPHBIX
obnacten Vtanum.

B 2014 r. UTanbsAHCKUY MTapiaMeHT NIPUHSJ Cllel[1aflb-
HBI 3aKOH (3aK0OH Ne 6 OT 6 beBpass 2014 I.), Kacaio-
MIMICS TJTaBHBIM 06pa30M 3KOJOTMYeCKOTO MOHUTO-
pUHTa U OLIeHKM 6e30IaCHOCTY MUIIEBON LEeOUYKN

Ha «3eMJie [10XXapOoB». DTOT Xe 3aKOH MoTpeboBas OT
ISS coBMeCTHO C MECTHBIMY OpraHaMy 37]paBooxXpa-
HeHMs1 OOHOBUTE OLIEHKY COCTOSIHMSA 30POBhS Hace-
JIEHUS U CIIOCOOCTBOBATH peanu3ainum MHUIMATUB

B 06nacTy NpodUNIaKTUKM U YKPETTIeHW S 3]J0POBbs
(oTueT 06 MCCeIOBaHUM UMEETCS B OTKPBITOM OCTY-
re Ha Beb6-caiiTe ISS: http://www.iss.it/publ/index.
php?lang=1&id=2897&tipo=5). B HacToAllee BpeMs

y 6OJIBIIMHCTBA 3aMHTEPECOBAHHBIX TAPTHEPOB, BKJIIO-
yasi 0OIIeHalMOHaIbHEBIE I MECTHEIE SKOJIOr UYECKIUe
accoumaluy U MECTHBIX MTpeICTaBUTEeNEN 1IePKBHU, CJIO-
XXUJTUCH JIyUllle, YeM B IIPOLIJIOM, OTHOIIEHUS C YUPeX-
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IeHUsMU 0OIeCTBEHHOTO 30PaBOOXPaHEHNA. BaXxHbI-
MU 3TallaMM B 3TOM ITpoLiecce OBININ:

1. BCTpe‘-II/I C MECTHBIMM IMMOCTABIIMKaMM YCIIYT 34PaBO-
OXPaHEeHMA Ha Pa3JIMYHBIX 3TallaX MCCIeJOBaAHUN.

2. Pa3MelleHne OTUeTOB Ha UTaJIbAHCKOM fA3BIKe Ha
6ecraTHEIX Beb-caliTax c mocjaeAyollen nyoamnka-
LMel B HAlMOHAbHBIX U MeXAYHapOAHBIX pelieH-
3MPYeMBbIX HayUHBIX XXy pHaNax.

3. [lpencraBieHne pe3ynbTaTOB HAYYHBIX NCCIIENOBA-
HU, BKJII0Yasi BCECTOPOHHEe 06CYXAeHME X CUTTb-
HBIX CTOPOH 1 HEJIOCTATKOB, Ha BCTPeYax C HaceJe-
HJeM, OpTaHM30BaHHBIX MECTHBIMY TTAPTHEPAMI.

4. TloHMMaHMe CyOBEKTUBHOTO BOCIIPUATUS PUCKOB
MECTHBIMY XUTEJIAMIU U TPOBEIeHNE OTUETINBOrO
pas3nuuus MeX /1y JOKYMEeHTAJIbHBIM OTPaXeHNeM
cnyyaeB 3a60j1eBaHUS CO CIIOB XUTeNeN 1 popMarb-
HBIMU STUIEMUOJIOTMYECKMMY UCCIIeJOBAHUAMU
NP AOJDKHOM IIPU3HAHMUY 3HAUMMOCTY U Pa3HOM
posiu 060X CIIOCOOOB MONYYeHA MHPOPMALIUN.

METOLOJ10I A

PaMouHasi OCHOBA [1JIs pa3paboTKy U peanu3alumnm
IIeMICTBEHHOTr O IJIaHa pacrpoCcTpaHeHnsa nHopMaunmu
BKJIIOUAET B ce651 MPUHIINIIE B3aMHOT0 0OMeHa MHe-
HUSMU U DaHHBIMU MeXAYy Hay4YHBIM COOO11IeCTBOM,
3aHMMAIIMMCA UCCIeOBAHMAMU Ha 3aTPsA3HEHHOM
TEPPUTOPUU, ¥ MECTHBIMU 3aMHTEPECOBAHHBIMMU CTO-
poHaMU, MpUBJIeUeHMe JINII, TPMHUMAIOMNX pelleHn s,
U NIpeJICTaBUTENEeN TPaXkJaHCKOTO 06IeCTBa U PU-
3HaHMe UX Pa3/MUHEIX PONell 1 06s3aHHOCTeN. MeTo-
IN4YecKoe pPYKOBOJICTBO I10 COCTaBJIEHUIO MJIAHOB pac-
npocTpaHeHnsa nHGopMalumu, IOCTPOeHHOe Ha 3TOM
pPaMOYHOM OCHOBE, IIpeJlyCMaTpUBaeT OpraHn30BaH-
HBIV T10 OTIpe/iefIeHHOW MeTOIMKe IMO3TalTHbBIN MTPoliecc.
[TpennaraeMelit Mpolecc BKII0YAeT CeAyIolle STarlbl:

1. OmpepneneHne KOHKPETHHIX Liejiel TylaHa pacipo-
CcTpaHeHMs MHbOpMaLK

[lenb nnaHa pacrnpocTpaHeHs HHGOPMaLnn
COCTOMT B TOM, YTOBBI MOBLICUTDb YPOBEHB MHDOP-
MUPOBAHHOCTY Ha 3aTPSA3HEHHBIX TEPPUTOPUAX

VI TOTOBHOCTY MECTHBIX 3aMHTEPEeCOBAHHEIX MTap-
THEPOB U TEM CAMBIM ATh MM BO3MOXXHOCTh BHECTHU

BKJIaJ B MPOPUIAKTUKY PUCKOB [1J11 3M0POBhS U B
yIIpaBJieHMe SKOJIOTUYeCKUMU PUCKaMM B TOM Cpefie,
B KOTOPOW OHU XUBYT U paboTaloT. B rjaHe pacrnpo-
CTpaHeHUs MHGOPMaLUM HEOOXOOUMO YUUTHIBATD
criequdUKY 3KOJIOrMUYeCKUX CcTpecc-GaKTOPOB U I10-
CNeCTBUN OIS 3N0POBbS, a TAKXe XapaKTEePUCTUKU
coLManbHO-OKOHOMUYECKOT O KOHTeKCTa. bornee
ob111eM 3a1auelt IJIaHOB paclpocTpaHeHus nHbop-
Mally ABJISIETCS COMIEeICTBME YKPETIEHUIO COLMallb-
HOT'O MOTeHIMaJia B MECTHOM KOHTEKCTe, yIOBJIETBO-
peHMIo MOTPebHOCTE 1 HATIPaBIEHUIO YCUTUIL Ha
obecrieueHye 61aroNoNyuYns HaceleHs U co3jaHue
3JJ0POBOV OKPY XaIllel Cpebl.

2. BrisiBneHue n [puBJjiedyeHEe MECTHBIX 3alMHTepPeCO-

BaHHBIX ITAPTHEPOB

I1ns Toro, yTo6bl pa3paboTaTh MjiaH pacipocTpa-
HeHMs MHOPMaL U, COOTBETCTBYIOMUI MECTHBIM
YCJIOBUSAM, MHOTOTIPO®UIIbHOM HayYHO-MCCIIeIOBa-
TeJIbCKOM TPyIITe (B KOTOPOW 00beIMHEHBI COL[MATTb-
HO-3KOHOMMYECKMEe, MeULIVHCKME U SKOJIOTUYeCKue
Hay4Hble AVMCUUIIIVHBI) HEOOXOAMMO U3YUYUTH MECT-
HbIe YCJIOBMSA C TEM, UTOOBI TOUHEE ONIpeIeNNUTh pas-
JIMYHBIE PONU U CPepy OTBETCTBEHHOCTY MECTHBIX
JIeViICTBYIOIIMX CyOBEKTOB — KaK FOCYyJapCTBEHHBIX
OpraHm3aluuii, TaK U IpeCTaBUTeJIel rpaXXJaH-
CKOro 0b1ecTBa — KOTOPBIE BEICTYIAIOT B KAUeCTBe
3a/HTepeCOBaHHBIX TaPTHEPOB Ha 3arpsA3HEHHON
TeppuTopuu. K HUM MOTYT OTHOCUTHCS MECTHBIE
BJIaCTY, HaNlPMMeP, OPraHbl TOCYAapCTBEHHON aMU-
HUCTPaLUU U MECTHBIe OPTaHbl 3/[paBOOXPaHeHU A

11 OXpaHbl OKPYXXalolel Cpeibl; MECTHEIE paboT-
HMKM OXPaHBI OKpYyXXalollel cpefbl U 31paBooxpa-
HEeHUS U/WJIV MeCTHBIEe TPYIINbL, 3aHMMAalOMecs
MCCrie[IoBaHMAMY B 0671aCTy OXpPaHbl OKpPYyXKatolen
Cpenbl 1 3[paBOOXPaHeHN ¥ COUMOIOI NYECKMU
MCCleIOBaHMAMY Ha 3aTPsA3HEHHON TeEPPUTOPUY;
MeCTHBIe 0b611[eCTBEHHBIE 06 BEIMHEHIS U XXUTENN
MOpa)XeHHOV 3arpsA3HeHVeM TePPUTOPUY; IIKOJIbHAA
cucteMa; MecTHele CMI.

3. OmpepneneHue u co3maHue CPeCTB paclpoCcTpaHe-
HUs nHOOPMALMY 11T MCIIONIb30BAHMS B MECTHBIX
YCIOBUAX

Kak crneqyeT 13 MeXAyHapoIHOV HayYHOI TuTepa-
TYPBHI 10 COIL[MANTbHBIM U SKOJIOTUYECKUM acreKTaM
KOMMYHMKaLI Ha TEPPUTOPUSAX, CTPAJAIOMUX OT
3arps3HEHM S OKPYIKAIoIel Cpe/ibl, CIOCOObI U Cpefi-
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CTBa pacrnpocTpaHeHnsa MHGOpMaLU JOMKHEI
noabMpaThCsa C yUeTOM MECTHOTO COLIMabHOIO KOH-
TeKCTa ¥ YMEeHUs Pa3IMUHbIX 3a/MHTEPeCOBaHHbIX
MapTHEPOB Ha 3arpsA3HeHHON TeppUTOpPUM pa3bm-
paThCs B BOMIPOCAX TUTMEHBI OKPY)Kalolllel Cpeibl.
K umucny BO3MOXHBIX MHCTPYMEHTOB OTHOCATCS
nHGopMalMOHHbIE TYHNIUKALUY, TEXHUUECKEe J10-
KJa[lbl A7 AL, IPUHMMARIMX PelleHns, yyebHbie
MaTepuaskl U CrieljajibHas TexHYecKasa JOKYMeH-
Tauud A4 CrelanacToB B 06/1acTy 31paBooxpa-
HeHMA ¥ OXPaHbl OKpYXKalollel cpeArl, IpeicTaBe-
Hle pe3yabTaTOB UCCIeAOBAHUN Ha 3arpsA3HEeHHON
TEePPUTOPUHU C TIOMOIIBI0 BUAeODUTBMOB, YCTHO UK
B BIJIe NTeYaTHBIX MaTepunaJioB, IPOBeieH e UHTEP-
BBIO UJI/ aHKETUPOBAHMA B XOle MEPONIPUATHUN 110
OLIeHKe MOoJIOXXeHU A fel. MOXHO TaKXe MogyMaTh

O TOM, HAaCKOJIbKO YMECTHO 6b1J10 ObI B MECTHOM
KOHTEKCTe, [1/1f Pa3IMYHBIX 3aMHTEePeCOBaHHbIX
CTOPOH U AJ1 JOCTVXEHMA IOCTaBJIeHHON ey Op-
raHM30BaTh TaK/e MePONIPUATUSA, KaK CelaabHble
COBellaHUs, CeMHapPhl, CO6paHuUsa 061eCTBEHHOCTH,
BIUEONIPOrpaMMbl B MeCTHEIX CMI.

Ouenka 3pQeKTMBHOCTM IJIAHOB paclpocTpaHe-
HUA nHGopMaumu (MeTOLMKHY, CIIOCOOOB U CPeLiCTB
U IPOBEIeHHBIX MEePOTIPUATUIN)

[TnaHel pacnpocTpaHeHUsa UHGOPMALMY JOTKHBI
npenycMaTpUBaTh OLleHKY 3G OEeKTUBHOCTY M1PU-
HATOV MeTOAUKY, BEIOpaHHBIX CIIOCOOOB 1 CPENICTB
Y IPOBEeJIEHHBIX MEPONPUATUI, YTOOB IPOBEPUTH
BO3MOXXHOCTb UX aJIallTally U Pe3yJIbTaTUBHOCTD

B MECTHOM KOHTEKCTe. [[J1s1 TOTO, YTOOBI MONTYUUTh
OT3BIBBEI OT MECTHBIX 3aMHTEPECOBAHHBIX CTOPOH

Y TIPOBEPUTD, TPUMEHSIOTCA /I HOBBIE 3HAHUA Ha
MPAKTUKE, IOCTUTHYT JIX OTIpeIeNIEHHbI YPOBEHb
OCBEJIOMJIEHHOCTY ¥ OTBETCTBEHHOCTHU U NIpeSnpu-
HUMAaIOTCA JI B pe3yJibTaTe 3TOTO KaKue-nubo fei-
CTBMUSA CO CTOPOHBI MECTHBIX OPTAaHOB BJIACTH, OTBE-
yawumnx 3a npodunakTuieckye BMellaTebCTRa,

U COLIMaNIbHBIX AeMCTBYIOIUX CYObEKTOB, OTCTaBa-
IOI[MX TPABO Ha Moiy4YeHne nHGOpMaluU 1 y4acTme
B peanu3alyy NOAUTUKY, MOXHO UCIIONIb30BATh
KOJIMUeCTBEHHBIE Y KAUeCTBEHHBIE [10Ka3aTellu.
OueHka 3@ PeKTUBHOCTHU [1JIaHOB PACIIPOCTPaHEHU A
nHbopMaluuy TaKXXe BaXKHa [IJIf TOTO, YTOOHI OIIpe-
JeNINTh, HACKOJIBKO Pe3yJIbTaTUBHOCTE IPOBOUMBIX
MEPOTIPUATUN ONIPABJILIBAET CBA3AHHBIE C HUMU
3aTpaTsl.

HEOBXOLANMBIE NSMEHEHWA

B cOOTBeTCTBUM C ONMCAHHBIM BBIIIE TO3TAIHBIM MTPO-
1]leCCOM, OPraH30BaHHBIM I10 OIIpeJieIeHHON MeTOoU-
Ke, B JaHHOM pasfieJie OMMCHIBAIOTCA AelCTBYOLIME
Ccy6BeKTHl — UCMIOJIHMUTENY IIJIaHa PaclpoCTpaHeHsA
mubopMauum 1 0cobo 0TMedaloTCA UX POJb U BKIIAJ

B bopMUpoBaHKe [IOIX0Ja, IPeInoaraoluero mmupo-
KOe yuacTye BCex 3a/lHTepeCOBaHHbBIX CTOPOH B MTOBHI-
IIeHMY XM3HECTOMKOCTY MeCTHBIX COODIIeCTB epes
JINIIOM 3KOJIOTMUEeCKUX PUCKOB U HETATUBHBIX MTOCIIe]-
CTBUI 7151 300POBBS Ha 3arPA3HEHHBIX TEPPUTOPU-
AX, YTOOBI CTOCOOCTBOBATH JOCTVIKEHMIO PeabHBIX
nepeMeH.

e MecTHble opraHbel BiacTu: [loBbIIIeHNE YPOBHSA UX
OCBEJIOMJIEHHOCTMU SIBJISIETCS OJJHUM U3 KJTIOUEBHIX
3JIEMEHTOB, HEOOXOAMMBIX IJIsI TOTO, YTOOBI OHU
B3IV Ha cebs peasibHY0 OTBETCTBEHHOCTD
1 crnocobcTBOBaM BhIpaboTKe 000CHOBAHHBIX
pelleHuyt 1 MONUTUKY, KaCaoIUXCs Kak
NpodUIaKTUUECKUX MEPOTIPUATUIL B 06J1aCTI
3[IpaBOOXPAaHEHUs, TaK I MEPOIPUATUN TTO
O3[I0POBJIEHUIO OKPYXKalolllell Cpebl. YuacTtue
MEeCTHBIX OPTaHOB BJIACTY TaKXXe HeO6XOIUMO
IUIST YKPeIJIeHUs CeTH, BKIIIOUAlole Apyrue
MeCTHbIe 3aMIHTEPECOBAHHbBIE CTOPOHBI, TPUYEM
ocoboe BHMMAaHME U 0COOBIe YCUTTUS LOMKHEI
OBITH HAITpaBJIEHB HA YMEHbIIIeHME COLMAIbHOM
YSI3BUMOCTY MECTHBIX XXIUTEJeN.

e MecCTHBbIe crlellanuCcTel B 0671aCTU OXPaHbl
OKpYyXalolleil cpelsl ¥ 3ipaBooxpaHenus: [Inan
pacnpocTpaHeHusa nHGopMaLuy IpejnonaraeT
MpYBJIeYeHMe CIIelaIICTOB B 06/1aCTy OXPaHbl
OKpYyXKalolleil Cpelibl ¥ 31paBOOXPaHeHNA
NyTeM IIPOBefleHV A CllellMajIbHbIX YUeOHbIX
MepOoNnpUATUN, HallpaBJIeHHBIX HA [TOBBILIEHNE
YPOBHS ¥ OOGHOBJIEHME 3HAHWI 06 0COOEHHOCTAX
3arpsA3HeHM A OKPYXXallel cpelbl U O
CBSI32HHOV C HUMM POPUTaKTUKE OMTAaCHBIX
BO3JEeVICTBUI B XXMJION M NPOU3BOLCTBEHHON
cpelie, a TAKXe O AMAarHOCTUYECKUX U JledeOHBIX
BMellaTenbCcTBaxX. Heob6XonouMMoCTh yuacTusa TaKUx
CIIeLMajIXCTOB B pa3paboTKe U peanusalui iaHa
pacnpocTpaHeHusa nHGopMaLuuy 06ycaoBIeHa
BO3JIOXXEHHOM Ha HX 0COH0J OTBETCTBEHHOCTHIO
3a [MallIeHTOB U XXM TeJlell Ha 3arPsA3HEeHHbIX
TEePPUTOPUAX.

MNAHOPAMA OBLLEECTBEHHOIO 3JPABOOXPAHEHNA
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« HayuHo-mccnenoBaTenbCKye TPYIIIHL
HallMOHAaIbHOT'O UJIM MECTHOTO YPOBHS,
3aHMMaIoN[eCcs BOMPOCAMU OKPYXXaloIle Cpebl
U 3MOPOBBS U COLMOOIMYECKUMU UCCIIeNOBAHUAMU
Ha 3arpsi3HeHHbBIX TEPPUTOPUAX: VIX yuyacTue
HEeobxoaMMO 151 obecriedyeHns MOJTHOLEHHON
repefiauy JaHHBIX HAyYHBIX VCCIEIOBAHUA,
KacCaloIMXCs SKOJOTMYECKMUX PUCKOB U HEraTUBHBIX
TIOCJIeICTBUI 1)1 3JJ0POBbS HaCEJIeHW S BCIIEJICTBIE
3arpsasHeHuns. Ha HMx Bo3naraeTcs QyHKIUS
11 0653aHHOCTD JOBeIeHA 1O CBeJeHUS MeCTHBIX
3aMHTEepPeCOBAHHBIX [TAPTHEPOB KaK HAYYHBIX
IaHHBIX, TaK U UMEIOIMXCS HeolpeaeeHHOCTel,
MPUYEM Ha ITPOCTOM U ITOHSITHOM [JIs1
3aMHTePeCcOBaHHBIX CTOPOH SI3BIKE C yUETOM
X CIIOCOBHOCTY pa3obpaThCs B BOMIPOCcax
TUTVeHbI OKPYJKatolelt cpebl. YuacTue HayuyHo-
MCCegoBaTe/IbCKMX I'PYIIIT B CETM MeCTHBIX
3aHTEPEeCOBaHHAIX TTaPTHEPOB MEET OTPOMHOE
3HaueHue 111 YKPeIIeHsI B3aMMHOTO JIOBEPUSI.

o OObmecTBeHHbIE 00beIUHEHVSA I MECTHBIE XXUTEJN:
/Ix BOB/leueHME B pabOTY TaKXe JOMIKHO OBbITh
MpeayCcMOTPEHO TJTaHOM PaclipoOCTpPaHeH
nHbopMaluuy, i Yero NOJKeH cobonaThCs
MIPMHLNIT yYacTUs BCeX 3aMHTEPEeCOBAHHBIX CTOPOH,
KOTOPBIN MTpeArosiaraeT YBaXXMTeIbHOE OTHOIIeHYE
K MHEHUIO IPYTUX U 06MeH nHPopManmen
Y OTIBITOM MeXy ODUIMAIBHBIMY YYPEXX IeHUA MU
1 00IeCTBEHHBIMU OpTaHu3alAMU. VIx yyacTue
1 BOBJIeUeHME B pabOTY MMeEeT LieJIbI0 TTOBHILIeHE
OCBEIOMJIEHHOCTY O KOJIJIEKTUBHBIX PUCKAX
IlJIs 3[I0POBBS, CO3laBaeMbIX 3aTrPsA3HEHUEM
OKpYXKalollei cCpelibl, a TakXe 0 pa3yMHbIX GopMax
VHIVBUAYaTbHOTO MTOBEIeHY S, TO3BOJIAIOMUX
YMEHBIINTD MMOBEPXXEHHOCTD OMTACHBIM
BO3ENCTBUAM.

o [IKonel (yunTend, yyaluecs M POAUTENN):
Ba)xHasd ponb B [J1aHe paclpoOCTPaHeHU
nHbOpMaLUM TaKXe JO/XHA OTBOJUTHCSA CUCTEME
06pa3oBaHUs, B COOTBETCTBUY C YPOBHAMU
yupexaeHun obpa3oBaHyd, UMEIIUXCA Ha
3arpA3HEeHHbIX TepPUTOPUAX. 171 Toro, 4To6H!
YUUTeNA U ydaliuecs MOy Ip1obpecTt HOBbIe
Hay4Hble 3HaHU A, B FOA0BbIe y4ebOHEIe TPOrpaMMBl
DOJDXHO OBITH BKJIIOUEHO M3y4eHVe BOIIPOCOB
TUTVIEHBl OKPY)XXaILen Cpelibl, SKOJIOTUYECKUX
PUCKOB ¥ HETaTUBHBIX TOCJIeACTBUN [J1A
3[J0POBBA BCJIEICTBME KOHKPETHOrO B1a

3arpsi3HeHNs, BIUSIONEr0 Ha MECTHEIE YCIIOBUS.
Pa6ora o pacnpocTpaHeHuo MHGOpManu

MOJXET MPOJI0JKAThCA yUalMMUCS U IOMa,

Ccpeny ponuTenen ¥ 6NU3KNX, B 3aBUCUMOCTY OT
MMEIUXCS Y HUX KOTHUTUBHBIX CPEJICTB U Y POBHSA
MOHMMAaHY I BOTIPOCOB IUTVEHBI OKPY)KaIoIeit
CpeJBblL.

« MecTHbIe CpelicTBa MaccoBoit uHbopMalium: [1nax
pacrnpocTpaHeHus nHPOpMaLuy NpefycMaTpuBaeT
JICTIONIb30BaHMe pajuo, Ta3eT U MECTHOIO
TeneBueHusA. Bo B3auMoLelicTBUY C IPYTUMU
3a/HTepecoBaHHBIMY NapTHepaMy CMU MoryT
UTPaTh CyLIeCTBEHHYIO POJIb B paClIpOCTPaHeHUN
nHoOpMaluy, Kacalolleics TUTMeHbl OKpYXalollen
CpenHl.

YPOKW N BbIBOLbl

[To ntoram Msy4yeHUA MeXAyHaPOLHON HAyYHON JIN-
TepaTypsl ¥ MPaKTNYeCKOV anpobaluyt MeTOLOB pac-
npocTpaHeHus nHGOPMaLMY Ha 3arPsA3HEHHBIX TePPU-
TOpMAX B VTanuu n IPpyrux cTpaHax EBPONBl MOXHO
CIernaThb BBIBOJ O BAXXHOCTY IBYCTOPOHHETO ITJIaHa
KOMMYHMKaL UM C y4aCTUeM OPraHoB OOI1eCTBEHHOI O
3 paBOOXPaHEHUS U 3aTPOHY ThIX COOOIIEeCTB JII0EN.
COOTBeTCTBEHHO, MBI [IpeJjylaraeM psjl peKOMeHa-
L[4, LIeJIBI0 KOTOPBIX ABJIAETCA YKpellJIeHNe LIelIOUKU
pelleHul 0 IPUHATUY TTOJTHOLIEHHBIX ITJTaHOB Pacpo-
CTpaHeHMA MHPOpPMaL UM Ha 3aTPA3HEHHBIX TePPUTO-
pUAX B Ka4eCTBe MHCTPYMeHTa NPpOoQUIaKTUKI A1
BKJIIOUEHM S B IIpoliecc GopMupoBaHs 060CHOBAHHOM
MONMUTUKYU. ABTOPUTETHASA POJIb B CTUMYJIMPOBAHNY
5TOV IeATeNIbHOCTU NPUHALJIeXUT EBpomeickoMy
peruoHanbHOMY 610po BO3, CoTpynHuuawueMy
ueHTpy BO3 o BonpocaM rurueHsl OKpy)Xarwllen cpe-
IIbI Ha 3arpsi3HeHHBIX TeppuTopuax (http://apps.who.
int/whocc/Detail.aspx?cc_ref=ITA- 97&cc_ref=ita-97&)
VM HallMIOHAJIBHBIM OpraHaM OXPaHbl OKPY)XXalollen cpe-
IIbl ¥ 3[paBOOXpaHeHMs. HyXe NpMBOOATCA PeKOMeH-
Iauuy O pa3Nn4dHbIX YPOBHEIL:

« Ha MexJyHaponHoM ypoBHe: KoHconupaumsa
B3aMMOJIeICTBIS MeX/1y BBIIIEYIIOMAHY THIMU
MeXIYHapOLHBIMY U HAallMIOHAJIbHEIMU
opranusauusamu B EBpornelickoM pernone BO3
c uenbio cbopa 1 obecredyeHUs JOCTYIHOCTH
nHbopMauuM o NpUMeHAeMbIX MEeTO/IaX
MHbOPMUPOBAHMA 06 SKOIOTMUECKUX PUCKAX
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Y IOCTIeICTBUAX 171 340POBbA Ha 3aTPA3HEHHBIX
Tepputopuax. Copenctaue ycunuam BO3

B YCTAHOBJIEHMU IPUOPUTETOB B OTHOIIEHUN

TOrO, KaK OLleH/BATh 3KOJIOTMYeCKYe DUCKY

L7151l 3J0POBbSA, YTOOBl CTUMYNIUPOBATH
OCYyIeCTBJIeHN/E Mep MepBUUHONM NPOPUIaKTUKY
L7151 OXPaHBl U YKpeIJeH 3[[0pOBbA HAaCelleHUA Ha
3arpsA3HEeHHbIX TEPPUTOPUAX.

« Ha HaumoHanpHOM ypoBHe: [[1aHMpPOBaHME
061IeHAMOHAIbHBIX MHUIIVMATUB 110
CTUMYJIMPOBAHUIO TPUHATHSA MTJIAaHOB
pacrnpocTpaHeHus UHGOPMAIIUY HA TEPPUTOPUSX,
CTpajaoliX OT BEICOKOTO YPOBHS 3aTPSISHEHU S
OKpyKatoler cpefirl, a Takxe oduiimanbHoe
MpU3HaHYe TUIIOBOTO IJIaHa PaClpOCTpaHeH U
MHbOpPMaNMM, KOTOPBIN HAJIIEXXUT OCYIIEeCTBNIATE Ha
3arpsA3HEHHBIX TEPPUTOPUSX.

« Ha mectHOM ypoBHe: CofielicTBME TPUHATUIO
TUTIOBOTO MJIaHa pacnpocTpaHeHns nHbopManum
M er0 peanm3alum C y4eToM crequduKy MeCTHOTO
KOHTEKCTa. B 3TOM OTHOUIEHUY GOJBIIOE 3HAUEHYE
11 YKPEerIeH s JOBePUS K TOCYIapCTBeHHbBIM

HUS cTpaxa 1 6e3pa3nuuus. B HacTosllee BpeMs 3T
MIPUHIUITBE PeaNu3yTCsa Ha HECKOJIBKMX 3arpsa3HeH-
HBIX TEPPUTOPMAX B paMKax Hal[MOHAJIbHOTO MPO-
eKTa anupgeMuonorundeckoro Hag3opa SENTIERI (14)

" B IaJIbHENIeM MOT'y T OBITh ITepeHeCceHsl Ha H60JIbIlee
41CJI0 TeppuTOopuiil. [locie 3Toro MoXXeT UMeTb CMBICTT
MIPOBECTM OLIEHKY B paMKax COBMECTHBIX paboT Ha eB-
pOrielickoM ypOBHE.

BrIpaj)keHue MPMU3HATEIbHOCTY: HE YKa3aHo.
VcTouHuKY PMHAHCUMPOBAHUSA: HE YKa3aHBL.
KoHdnuKT nHTEepecoB: He yKa3aH.

OrpaHuyeHe OTBETCTBEHHOCTH: aBTOPEI HECYT
CaMOCTOSATENIbHYIO OTBETCTBEHHOCTH 38 MHEHMU S,
BhIpa)XeHHbIE B TaHHOM My6IMKalY, KOTOPhIe He

06513aTeIbHO MPeCTABISAIOT PelleHNU S NN TIONTUTUKY
BceMMpHOI opraHu3aluum 30paBoOOXPaHeHM .

BUBJTNOT PAONHA

VHCTUTYTAM U OCO3HAHUS pPeabHON CTEIIeH! YT PO3EI
MMeeT BOBJIEUEHME Pa3HBIX 3aHTEPECOBAHHBIX
napTHepoB. TeM caMbIM 3TOT TPOIIECC MOXET
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ABSTRACT

The waste management systems in

some countries in south-east Europe are
underdeveloped. The main driving force for
environmental reform in these countries

is the aspired accession to the European
Union (EU). The waste recycling industry still
predominantly depends on the informal waste

management sector. These waste collectors,

most of whom are Roma, are among the most
deprived populations in south-east Europe.
They are affected by limited formal education,
poor housing conditions, a low status in the
labour market and a precarious income.
Previous studies revealed the high rates of
chronic illness, such as back or neck pain,

problems with legs and feet, depression and

anxiety. Their poor health status is the result
of two groups of factors: their socioeconomic
status disadvantages and their exposure

to waste collection-related occupational
hazards. Further studies are needed to assess
the role of occupational hazards in the poor
health status of informal waste collectors in

south-east Europe.

Keywords: INFORMAL WASTE COLLECTION, OCCUPATIONAL HEALTH, SOCIAL DETERMINANTS OF HEALTH, WHO EUROPEAN

POLICY FRAMEWORK HEALTH 2020, ROMA PEOPLE

BACKGROUND

Informal waste management poses many health
and environmental risks. Socially disadvantaged
populations, such as the Roma people, are more
likely to be involved in informal waste collection (1).
A large proportion of Roma live in countries

in south-east Europe, where informal waste
management is still common. However, there is

a noticeable lack of data about the health status

of the informal waste collectors (IWCs) in this

part of Europe. Our analysis is based on the only
comprehensive study of Roma IWCs in south-east
Europe, namely, the Sustainable Waste Management
Initiative for a Healthier Tomorrow (SWIFT) survey,
led by the WHO Regional Office for Europe, and
supported by available data from the south-east
European countries.

THE INFORMAL SECTOR
AND RECYCLING INDUSTRY
IN SOUTH-EAST EUROPE

Informal waste collection (“informal recycling”)

is defined as “individuals collecting, separating,
classifying, and selling solid waste as a means of
subsistence or supplementation of income” (2, p. 43).
This informal sector has been active in south-east
Europe for many years. However, the process of
harmonization of environmental and other waste-
related legislation with the EU has also impacted
the sector (3,4). For example, new regulations oblige
waste producers to ensure that a certain quantity
of packaging materials they bring to the market are
recovered and recycled (5). Such laws have led to
growth in the recycling industry (in 2014, 42.3% of
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packaging waste in Serbia was reused) (6). However,
eco-friendly waste management is still largely
inadequate, and the most urgent issues are “illegal
dumping and overloaded non-sanitary disposal sites/
landfills, often combined with uncontrolled burning
of waste” (7, p. 15).

Moreover, the informal sector provides a large

share of the materials for recycling companies.
Between 2009 and 2014, the quantity of polyethylene
terephthalate (PET), a type of recyclable plastic,
collected by local public utility companies in Serbia
remained at 1000 tons per year, and IWCs increased
the quantities from 1800 to 6700 tons per year (8).
Since the late 1990s, recycling materials have
expanded from “paper and cardboard, non-ferrous
metals, car parts and reusables” (5) to PET and other
sorts of plastics, glass, electronic waste, et cetera.
Indeed, the IWCs in the former Yugoslav Republic of
Macedonia collect PET bottles (81%), cardboard (45%)
and cans (42%) (9).

The comparative cost—efficiency is the reason for
such a large share of recyclables collected by IWCs,
who operate in the grey economy market, with a lack
of occupational and safety standards. Clearly, IWCs
provide less expensive materials to the next levels in
the waste management chain. Even in the EU country
Romania (Cluj-Napoca), IWCs were more efficient
than the formal collecting system, with respect to
performance, costs and capture rates, even though
their working conditions were worse (5).

IWCs are always from marginalized, vulnerable and
low-income groups of the population. Traditionally,
the collection of scrap metal and cardboard has been
limited to the Roma people. In the former Yugoslav
Republic of Macedonia, 88% of IWCs declared
themselves as Roma (9). New markets for recyclables,
such as PET and other plastics, aluminium cans,
electronic waste, glass and car batteries, have
changed the structure of the IWC population. The
elderly and other people with a low income have
entered the market (10). However, recycling companies
provide the only available data about the number of
IWCs. In Serbia, the largest PET recycling company
worked with 5176 IWCs in 2014 (8) and more than

30 000 IWCs participate in the packaging waste
collection system (11). There are 5000 IWCs in Skopje,
former Yugoslav Republic of Macedonia, alone (9,12).

HEALTH HAZARDS
OF INFORMAL WASTE
COLLECTION ACTIVITIES

There is more information about the health risks

in the regulated solid waste collection as opposed

to the informal waste collection sectors (2). Studies
conducted in Argentina, Brazil, the Philippines,
South Asia and Viet Nam, as well as in the United
States of America and Canada, reveal that the health
status of the “informal recyclers” is less favourable
in many aspects compared to that of the general
population, including lifespan, the risk of childhood
death, the infant mortality rate and the perception
of health and well-being. The question remains as
to whether IWCs' shortened lifespan, due to injuries,
accidents and death, is the result of occupational or
socioeconomic disadvantage (2).

Handling waste and recycling materials in
developing countries is usually not protected by
regulations and is therefore performed in poor
working conditions (13). IWCs are exposed to
health hazards related to the collection, storage
and handling of materials for selling (dangerous
materials and occupational injuries) (2). Also, IWC
activities are detrimental to the environment
(informal junkyards of plastics and other polluting
materials).

There are different types of hazards associated with
informal waste collection: ergonomic, chemical,
biological, safety, physical hardship, psychosocial and
environmental hazards for the entire community (13).
A meta-analysis has shown that IWCs suffer from
similar health problems: back pain and pain located
in the arms, shoulders and legs; traumas, traffic
accidents, lacerations and infections; and upper
respiratory tract infections and bronchitis. High
levels of heavy metals, such as lead, mercury and
cadmium, are found in the blood of recyclers (2).

Ray and colleagues found a higher prevalence of
respiratory problems among ragpickers in India
compared to the control sample (14).
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FINDINGS ABOUT THE
SOCIOECONOMIC AND HEALTH
STATUS OF IWCS IN SOUTH-
EAST EUROPE

While informal waste collection is still widespread

in south-east European countries, there is a lack of
in-depth studies. The WHO European Region SWIFT
survey (the first Roma health and nutrition survey

in Serbia) was conducted in 2009 on a sample of 1698
Roma from Belgrade Roma settlements, using a two-
stage cluster sampling methodology and targeting
children aged 6-59 months (15,16). The survey aimed
to explore the Roma health status in a comprehensive
manner, focusing on the social determinants of
health. The questionnaire consisted of the following
modules: socioeconomic status (housing, income,
education and employment), access to health care,
access to social welfare programmes, chronic health
conditions, health of children aged under 2 years,
nutritional status of children aged under 5 years, and
occupational health. It was organized and managed by
the WHO Country Office, Serbia (15). The survey was
approved by the Ministry of Health of the Republic of
Serbia and participants provided consent (15). Another
survey was carried out in the former Yugoslav
Republic of Macedonia in 2015 by Pakomak on

a sample of 350 IWCs in 10 municipalities, focusing on
their recycling activities and, to a lesser extent, their
health status (9).

IWCs from south-east Europe are strongly affected

by the social determinants of health, including

a low formal education status, substandard

housing conditions, a very low legal status in the
labour workforce, a lack of financial resources and

a precarious income, discrimination and the negative
attitude of the majority of the population. A study
from the former Yugoslav Republic of Macedonia has
shown that around 33% of the IWCs (mostly Roma)
lived in substandard or not permanent housing

in Skopje (9). Serbian Roma IWCs (the operational
definition being “informal waste collection was one of
the three main sources of income”) had worse living
conditions compared to the general population, those
below the poverty line and non-IWCs (17) (see Table 1).
In addition, 40% of IWCs in the former Yugoslav
Republic of Macedonia and 66% of Serbian Roma IWCs
aged over 18 years had no education (9).

Children from non-IWC families were more likely

to have a vaccination card, which is associated with
higher immunization coverage (Odds ratio (OR) = 3.7,
Confidence interval (CI) (2.1, 6.7)) (16). Roma from IWC
families were more likely to lack health insurance (OR
=5.3,Cl(2.1,13.4)) (15).

In the SWIET survey, 74% of IWCs aged over 20 years
reported at least one chronic illness. One third of
IWCs suffered from back or neck pain and one quarter
reported problems with their legs or feet. Respiratory
health issues were reported among 19% of IWCs

aged over 20 years (see Fig. 1). These health issues

are probably associated with IWC daily activities of
waste collection in streets and at disposal sites. For
example, almost one third of IWCs aged over 20 years
(32%) reported having been moderately limited in their
daily activities in the previous six months, and 15%
reported having being strongly limited due to health
reasons. Further analyses should explore the causality
of occupational hazards and other determinants of
health (housing, poor nutrition, et cetera). Another
issue is protection against waste-related health
hazards. The findings from 2015 indicate that IWCs

in the former Yugoslav Republic of Macedonia do

not use protective equipment, such as gloves, mask,
helmet and so on (9). This should be further explored
because informal waste collection includes not only
direct collection from waste generators (for example,
shops and other small businesses) but also picking
from communal waste containers and legal and illegal
landfills.

CONCLUSION

The findings indicate that informal waste collection

is associated with higher health risks. However, our
assessment was based on self-reported data and allows
for only tentative conclusions. Further studies should
include different methodology, for example, measuring
levels of hazardous chemicals in the blood.

On the one hand, informal waste activities cause
health, safety and environmental problems (5). This
workforce is in dire need of activities aimed at the
prevention, detection, treatment and mitigation of
occupational health-related diseases. However, in many
cases they do not have full access to these specific
public and primary health care services. On the other
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hand, the informal sector provides a substantial
income to IWCs and their families, as they do not have
other realistic alternatives. Moreover, there is a strong
link between the informal sector and the recycling
industry, since IWCs are the most cost efficient
providers of recycled waste (18). For that reason, further
policy interventions should deal with IWC access to
public and primary health care, the implementation of
standards to ensure the use of protective equipment,
and addressing the social and economic implications of
informal waste activities. This is another area where
the WHO European policy framework Health 2020 (19)
and the United Nations 2030 Agenda for Sustainable
Development (20) should be implemented. In order to
tackle the poor health status of IWCs in south-east
Europe, it is necessary to address other dimensions

of vulnerability. The Roma population in Europe is
disproportionately affected by poor health, which
isrecognized in Health 2020 (19), but it also appears

to be disproportionately affected by informal

waste collection health hazards. In addressing the
complexities of informal waste collection, “integrated
policy approaches designed to tackle the multiple
causes of social exclusion” should be applied (19, p. 82).

Acknowledgements: None.
Sources of funding: None declared.

Conflicts of interest: None declared.

Disclaimer: The authors alone are responsible for the
views expressed in this publication and they do not
necessarily represent the decisions or policies of the
World Health Organization.

FIG. 1. HEALTH STATUS OF ROMA IWCS AGED OVER
20 IN SERBIA (%)

Under nutrition

Depression, bad nerves or anxiety

Stomach, liver, kidney
or digestive problem

Chest or breathing problems,

asthma, bronchitis Other (n=480)

. B |WCs (n=260)
Severe disfigurement,

skin conditions, allergies

Problems with back or neck

Problems with legs or feet

Problems or disabilities
[arthritis, rheumatism)

Source: SWIFT (2009), P < 0.001.

IWCs: respondents from Roma settlements in Belgrade who stated
informal waste collection as one of the three main sources of income.

Other: respondents from Roma settlements in Belgrade who did not
mention informal waste collection as one of the three main sources of
income.

TABLE 1. IWC HOUSEHOLDS' ACCESS TO BASIC INFRASTRUCTURE AND DURABLE GOODS IN SERBIA (%)

General
population-
Population below
poverty line **

General population | General

o population-Urban

settlements **

Electricity 52.1* 77.2
Running water 47.9* 90.0
supply

Sewage 22.2* 38.1
Stove 61.6* 87.1
Refrigerator 50.4* 84.8
Car 12.0* 24.6

99.8 99.9 97.3
95.2 99.4 71.2
92.2 98.2 58.4
100.0 100.0 100.0
76.0 69.0 76.3
48.9 51.2 13.6

Sources: *SWIFT (2009), chi-square test significant P < 0.05; **Statistical Office of the Republic of Serbia (2008) LSMS.

IWCs: respondents from Roma settlements in Belgrade who stated informal waste collection as one of the three main sources of income.

Other: respondents from Roma settlements in Belgrade who did not mention informal waste collection as one of the three main sources of

income.
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KpaTkoe coobiieHune

PUCK 014 3L0POBbA B HEGOPMAJIbHOM CEKTOPE CHOPA
OTX0L40B B CTPAHAX HOI0-BOCTOYHOW EBPOTIbBI
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ABTOp, OTBeYalLMii 3a NepenucKy: Ivan Zivanov (afjpec 3/1eKTpOHHOI OYTHL: izivanov@gmail.com)

AHHOTAL WA

B page ctpaH tOro-BocTtouHon EBponel He-
[0CTaTOYHO Pa3BUTbI CUCTEMbI yNIpaBNEHUA
oTxofamMu. Jkonoruyeckne pedopmbl B 3THX
CTpaHax B 0CHOBHOM NPOAUKTOBAHbLI UX CTPEM-
NleHVeM NPUCOefNHNTLCA kK EBponeiickomy
coto3y (EC). HebopManbHbIl cekTop yTnaAn3a-
LMK OTXOLO0B NPOAOJKAET UFPaTh CYLLECTBEH-
HY'0 POSib B UHAYCTPUW NepepaboTku 0TX0A0B.

C6opLLMKM OTXO0B, B OCHOBHOM NpeacTaB-

13 Hanbonee 06e3n0NEHHbLIX FPYNN HACENEHNA
B cTpaHax tOro-Boctoyron EBponbl. OHu
npakTUyeckn He nMetoT popmasbHoro obpaso-
BaHWA, XMBYT B MAOXUX YCNOBUSAX, UMEIOT HN3-
KW CTaTyC Ha pblHKe TPYAa W HEMOCTOAHHbIN
noxon. Mpeabigyuine nccnefoBaHns BolgBUIY
y cbopLyMKOB Mycopa BbICOKW YPOBEHb XPOHM-
Yyeckux 3aboneBaHun, Takux kak bonun B cnum-
He 1 Wee, NnpobaeMsl ¢ Horamu, fenpeccus

N TPEBOXHOCTb. [Tnoxoe cocTosHme 340poBbA

06ycnoBneHo AByMA kKaTeropuamu ¢bakTopos:
yrpo3amu, CBSA3aHHbIMU C COLMANbHO-3KOHO-
MUYECKUM NONOXEHNEM, N NPODECCUOHANbHbI-
MU yrpo3amu, CBA3aHHLIMU C AeATENbHOCTbIO
no cbopy oTxon08. HeobxoanMbl ganbHewe
“ccnenoBaHWA No oLeHke BAUAHWA npodec-
CMOHaNbHBIX PUCKOB HA COCTOAHME 340P0OBbA
HeoduLManbHbiX COOPLLMKOB OTXOA0B B CTpa-

Hax tOro-BocTtouyHow EBponbi.

napoumne HapoAHOCTb poMa, 0CTakTCA OJJ,HOI;I

Knioyessle cnosa: HE@OPMAJIbHbBIN CEOP OTX00B, TMIMEHA TPYAA, COLUMANBHBIE AETEPMUHAHTLI 3A0P0BbS,
EBPOMNENCKARA NOSIMTUKA BO3 3A0POBbE-2020, HAPOJHOCTb POMA

BBEAEHWME

HedopManbHble CUCTEMBI YIIPABIEHMS OTXOAMU CO-
MIPS)XEeHBI CO 3HAUUTEJIbHBIMY PUCKAMU AJ151 30POBbS

1 OKpy Katolien cpensl. HeoduumanbHeiM c60poM OT-
XOJIOB Yallle 3aHMMAaIOTCSA COlIMaabHO HeHIaronoayy-
Hble TPYIINEl HAaCce/leHU s, TaK1e KakK IpeICTaBUTeNN
HapOJOHOCTU poMa (1). Bombloe uncio poMa MpoXuBaT
B cTpaHax FOro-BocTtouHoi EBpOIIEL, e MO-TIpeXHeMy
pacrnpocTpaHeHa MpakTuka HedpopManbHOro cbopa
oTxo10B. O[HAKO B 3TMX €BPOINENCKMX CTpaHax Mmpak-
TUYECKU OTCYTCTBYIOT JaHHBIE O COCTOSHUM 30POBbS
HedopManbHbIX c60pKKOB 0TX0A0B (HCO). B ocHOBe
Halllero aHauu3a JieXaT pe3yibTaThl KOMIIJIEKCHOTO MC-
CreloBaHMs, TPOBEIEHHOTO CPpeii pOMa, YUaCTBYIOUINX
B HedopMabHOM cbOope 0TXOMIOB B cTpaHax Horo-Boc-
TouHOM EBpoOIEL, B paMKax VIHMLMATUBEL [10 YCTONYU-
BOMY PEryIMpOBaHUIO OTXO[N0B BO MM 300POBOro 6y-

nyitero (Sustainable Waste Management Initiative for
a Healthier Tomorrow, SWIET), peanusyemoi EBporneii-
CKMM permoHanbHbIM 610po BO3, a TakXe aHaNu3 uMelo-
MMXCA JaHHBIX 0 cTpaHaM FOro-BocTouHoit EBporib.

HE®OPMAJIbHbIV CEKTOP

/I MHOYCTPYA NEPEPABOTKM
OTXOM0B B HOr0-BOCTOYHOM
FBPOME

HedopmaneHblll c60p 0TXO0B (HedopManbHas nepe-
paboTKa) orpesiensieTcs Kak «c60p, COPTMPOBKA, KJ1ac-
cudUKaUKA U POAaXa TBEP/BIX OTXOJIOB [Jis obectie-
YeHMA CPeCTB K CyH[eCTBOBAHINIO MJIN OJI4 IIOJIYUYEHNA
TIOTIONIHUTENBHOTO LOXOAA» (2, C. 43). OTOT HebopMab-
HBI ceKTOp YHKLUMOHMpPYeET B cTpaHax FOro-Bocrou-
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How EBpomnsl y)xe MHOrO 5ieT. [Ipoliecc rapMoHM3aLun
3aKOHOB O 3allMTe OKPY Kalollel CpeJibl U IPYTUX HOP-
MaTUBHBIX aKTOB 00 yTUIU3aL MU OTXOIOB C 3aKOHO/1a-
TenbCcTBOM EC 3aTPOHY T TaKXKe U 3TOT HedbOpMasibHBIN
CEKTOp (3,4). Hanpumep, HOBble TpaBuiia 065A3bIBAIOT
MIPOU3BOJUTENIEN OTXOMIOB MepepabaThiBaTh U MIOBTOPHO
VICTIOIb30BAaTh ONpeie/IeHHOe KOMYEeCTBO YIIaKOBOUHEIX
MaTepuaoB, BEITYCKAEMbIX UMY Ha PBIHOK (5). TU 3a-
KOHBI AN/ CTUMYJI K Pa3BUTUIO UHAYCTPUM BTOPUYHOM
nepepaboTku (B 2014 T. B Cepbuy MOBTOPHO UCIIONB30-
BaJIOCh 42,3% OTXOJOB YIIaKOBKM) (6). [Ipy 3TOM fanexko
He Be3Jle Pa3BUTHI KONIOTUYEeCKY He30MmacHble CUCTeMEI
YTUIM3aUMM OTXOLOB, a K YUCJTy Hanboiee aKTyaJlbHbIX
Npo6jieM OTHOCATCA «HECAHKLIMOHMPOBAHHBIN COHPOC OT-
XOJIOB U TIepPeroHeHHbIE, aHTMCAHUTAPHBIE [TOJIUTOHBI/
CBaJIK!, HAa KOTOPBIX 3a49aCTYI0 IPaKTUKyeTCA 6€CKOH-
TPOJIBHOE CXXUTaHUe OTXOA0B» (7, C. 15).

[ToMmuMo 3TOTO, HeDOPMaNbHBEI CEKTOP TOCTABISAET
3HAYMUTEIbHbIE 0OBEMBI MATEPUATIOB MTPEATIPUATH-

AIM T10 IepepaboTKe BTOPCHIPhA. B mepuop ¢ 2009 1o
2014 I. MeCTHBIe KOMMYHaJlbHbIe Npeanpuatua Cepbun
€XXeroiHoO cobMpay rmopsifika 1000 TOHH MOMUITU-
neHtepedTanara (I19T) — nmnacTuka, IPUTrOAHOTO IJis
BTOPMYHOM nepepaboTky; 6bnarogapa ycunuam HCO
ero o6beM yBeIMUUNIICSA 0 1800—6700 TOHH (8). C KOHLIa
1990-X TOZIOB K KaTerOpUAM MaTepuaaoB Ajis BTOPUU-
HOV 06paboTKM - «byMara ¥ KapTOH, LIBETHBIe MeTaJlJIkl,
aBTO3aMyacTy 1 MaTepnaJibl [Ajis TOBTOPHOTO UCIIOJb-
30BaHUs» (5) - fobaBmaucek kateropuu «I[13T u npyrue
copTa IJacTuKa, CTEKJIO, SJIeKTPOHHbIE OTXObI» U T.I.
Hamnpwumep, B 6bIBILIE} I0TOCTTAaBCKOM Pecniybnmke Ma-
kenoHusa HCO cpaioT B yTunmsaumuo 6y Teiiky u3 [19T
(81%), KApPTOH (45%) 1 6aHKU (42%) (9).

Taxkue sHauUUTeNbHBIE 06bEMBl BTOPMYHOIO CHIPbS,
cobupaemoro HCO, o6ycioBeHbl 9KOHOMUYECKOM 3¢-
GEeKTUBHOCTBIO 3TOr0 BMAA eATEIbHOCTY, B TO BpEMS
kak caMy HCO paboTaloT B yCIIOBUAX TeHEBOW SKOHO-
MUKU, HEe PYKOBOJICTBYSICh KAKUMU-TUO0 CTAaHAAPTaAMU
6€30MacHOCTY ¥ MUHUMM3ALUY TTPOodeCcCMOHaIbHBIX
puckoB. OueBunHO, yTo HCO cHabxaoT MeHee NOPO-
TMMU MaTepuanaMi MocaeAyIoye Tarbl elouyKu
ynpaBieHus oTxogaMu. Hampumep, B TaKoy cTpaHe
EBpocoio3a, kak PymeiHus (Knyx-Hamnoka), pabota
HCO c Touku 3peHUs ee pe3yabTaTUBHOCTHU, PMHAHCO-
BBIX 3aTpaT M COOGpaHHBIX 06FEMOB OTXOJIOB SIBJISIETCS
6omee 3ddeKTUMBHOM 10 CpaBHEHMIO C 0OPUIIMATIBHON
CUCTeMOM ux cbopa, XOTs U MPOBOAMTCSA B MeHee 611a-
TOTIPUSATHBIX YCIIOBUSAX (5).

HCO Bcerpa ABNAI0TCA BRIXOALIaMU M3 MaprUHain30-
BAHHBIX, YI3BUMBIX M Majlo06eCiedeHHbIX TPYII Hace-
neHusi. COOpoM MeTasioaoMa U KapToHa TPaAULIMIOHHO
3aHMMAIOTCSA MPeACTaBUTENIN HAPOOHOCTY poMa. B 6B-
eyt rorocnaBckoy Pecriybnuke Makenonus 88% HCO
COOBIMUIN O CBOEN MPUHAJJIEXXHOCTU K HAPOILHOCTHU
poma (9). [To Mepe MosiBJeHM A HOBBIX PHIHKOB BTOPUY-
HOT'O CBIPBS, TaKoro Kak [19T u 1pyrue BUOBI MJIaCTUKA,
anioMUHMEBbIe 6aHKU, 37TEKTPOHHbBIE OTXO/IBI, CTEKJIO

1 @aBTOMOOMIIbHBIE aKKYMYJIATOPHI, MU3MEHANACh CTPYK-
Typa kKouTuHreHTa HCO. HedbopmanbHEIM cHOpOM
Mycopa CTany 3aHUMAaTbCs JII0IM CTapIlero Bo3pacTa

M OpyTye nuiia C HU3KMM YPOBHEM Jloxo[a (10). [Tpu
3TOM nHbopManmio o konmuectBe HCO MoryT npezo-
CTaBUTH TOJILKO MepepabaTriBaioiye NpeanpusTus.

B Cepbun caMoe KpynHOe NpeAnpuaTre o nepepabort-
ke [13T B 2014 1. coTpynHuyarno c 5176 HCO (8), u 6onee
30 000 HCO yuacTBOBanu B c60pe ynakOBOYHBIX OTXO-
IoB (11). B omHoM TonbKo CKoOIbe, 6BIIAA IOrocjiaBcKkas
Pecniy6nnka Makenonus, ferictBytoT 5000 HCO (9, 12).

VIPO3bl A4

3[10POBbA, CBASAHHbLIE

C HEQOPMAJIbHBIM CEOPOM
OTXO/0B

B oTHOIIEHUN peryanpyeMoro cekrTopa cbopa TBep-
JIBIX OTXOJIOB HAKOIJIEHO 60JibIlle MHGOPMALINK, YEM

0 HepOpMaIbHOM CeKTope (2). ViccnenoBaHu, IpoOBe-
IeHHble B ApreHTuHe, bpasunum, Ha PUMUNNNHAX,

B OxHoM A3sun u BreTHaMe, a Takxe B CIIIA 1 Kanage,
BBISIBMJIN, YTO NTOKA3aTeNy 3I0POBbA y HedOopMaIbHBIX
COOPIIMKOB BTOPCHIPhS IO MHOTMM aCleKTaM XyXe, ueM
TaKOBBIE Y HACeNIeHU S B 11eJIOM, BKJII0Uas IPOLOJIKU-
TEeJbHOCTB XM3HU, PUCK IeTCKOM CMEPTHOCTH, YPOBEHD
MJIaJIeHUeCKOM CMEePTHOCTY U BOCIIPUATIE 3[0POBbS

1 6narononyuus. Bompoc 3akioyaeTcs B TOM, C KaKU-
MU pUCKaMU — TpOoPeCcCUOoHaNbHBIMU UM COLIMATb-
HO-3KOHOMMYECKUMMU — CBsI3aHa YKOPOYEHHAas MPOoaoi-
xuTenbHOCTh X13HM HCO, o6ycnoBneHHasa TpaBMaMy,
HeCYaCTHBIMU CIydasiMU UJIM CMEPTHIO (2).

B pa3sBuBawomuxca cTpaHax obpaleHye ¢ 0TXoAaMu
M BTOPCBIPbEM OOBIYHO He perynmpyeTcsa 3aKoHOAa-
TeJIbCTBOM U [IO3TOMY aCCOLMUPYETCH C JIOXUMU YC-
noBusaMu Tpyza (13). HCO nopBepratoTcs puckaM s
3[0POBBA, CBA3aHHBIM CO COOPOM U XpaHeHMEeM MaTe-
prarnoB A rnepenpopgaxu (paboTa c omacHbIMY MaTe-
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puanamu, mpodeccruoHanbHele TpaBMeI) (2). Kpome Toro,
nestenbHocTh HCO HaHOCUT BpeJl OKpyKalolleii cpefe
(CTUXUMHBIE MYCOPHBIE CBAJIKM TIACTUKOBLIX U IPYTUX
3arpsA3HARINX MaTepuaos).

Cy11ecTBYIOT pas3fiMuHble TUIIBEI YTPO3, aCCOUUNPY-
I0MMxcsa ¢ HepopMasibHBIM COOPOM OTXOAOB U CITO-
COOHBIX HAHECTY BpeJ] BCeMY COODIIEeCTBY, K YUCTTY
KOTOPBIX OTHOCATCS 3PrOHOMUYECKME, XIMUYECKUE

1 OMOJIOTMUeCKMe YT PO3kl, yITpo3a 6€30MacHOCTY, Bpes
OT Upe3MepHOV GU3MUeCKO! HArpy3Ky, a TaKXKe MCUX0-
JIOTUYeCKMe U SKOJIoTu4YecKye yrpo3sl (13). [IpoBeneH-
HBIV MeTaaHanu3 nmokasaj, uyTo HCO uMerT cxoxue
npo6ieMbl CO 30POBbeM: OO B CIIMHE, pyKax, jiedyax
U HOTaX; TPaBMBbI, JOPOXXHO-TPAHCIOPTHEIE TPOUCIIe-
CTBUS, pBaHbIe paHbl U MUHGEKUNY; MHPEKIUM BEPXHUX
IBIXaTebHBIX My TeN U 6POHXUT. B KpOBU COOPIIMKOB
BTOPCHIPhs 0OHAPYXKMBAIOTCSA BEICOKIME YPOBHU TsXKe-
JIBIX METAaJlJIOB, TAaKMX KaK CBUHEL], PTYTh U KaAMUIA (2).
WccnenosaHue, nmpoBeneHHoe Ray 1 Komneramu B VH-
VY, TIPOZIEMOHCTPUPOBaAo 60Jiee BEICOKME OKa3aTe-
T/ pecrmpaTopPHBIX 3aboneBaHuli cpeay COOPIIMKOB
Mycopa 10 CPaBHEHMIO C KOHTPOJIbHOM TPYTIION (14).

PE3YNILTATbI OLIEHKM
COLIMAJIBHO-
3KOHOMWYECKOMO
NOSIOXKEHNA U COCTOAHMSA
3[10POBbSA HCO

B IOr0-BOCTOYHOWM EBPONME

HecMoTps Ha mMpokoe pacnipocTpaHeHNe TPaKTUKHY
HedopMasnbHOro c6opa 0TX00B B cTpaHax HOro-Boc-
TOYHOV EBPOIIEI, 110 3TOM IPobieMe MPOBOAUTCS HELO-
CTATOUHO INTyOMHHBIX MCCleJoBaHMA. ViccnenoBaHme
SWIFT B EBpomnerickoM peruoHe BO3 (mepBoe uccre-
JIIOBaHMe I10 BOIIPOCAaM 3[JOPOBbA M MUTAHUA CpenN
HaceneHusa poMa B Cepbun) 651710 TPOBEAEHO B 2009

[. C y4acTyeM 1698 poMa, IPOXMBABIINX B POMCKUX
rnocesyieHuAx B Benrpage, ¢ nCronbp3oBaHMeM MeTOAA
JIIBYX3TallHOV rHe3/10BOV BEIOOPKY C OXBATOM JIeTeN

B BO3pacTe 6—59 Mecs1eB (15, 16). Llenpio MccnenoBaHms
6BIJIO KOMITJIEKCHOE M3y 4YeHVe COCTOSAHMA 30POBbA
POMCKOT0 co0b11eCcTBa C aKLIEHTOM Ha COLMaJlIbHblEe
IeTepPMUHAHTHI 300p0Bbs. ONMPOCHUK COCTOS U3
CIleAYOLMX MOJYJIel: COLMalIbHO-3KOHOMMYECKUM
CTaTyC (OKMIUILIHBIE YCIIOBUSA, IOXOL, 06pa3oBaHue

M 3aHATOCTH), [OCTYI K yCIIyraM 34 paBOOXPaHeHM ],
IOCTYII K TporpaMMaM COLMaJIbHOTO obecrieueHns,
XpOHUYeCcKMe 3ab0oyieBaHS, 3L0POBbe IeTell 10 2 JIeT,
nuUTaHUe feTell o 5 1eT U rurueHa Tpyna. Vceneno-
BaHMe, OPTaHM30BAHHOE U ITPOBEJIEHHOE CTPaHOBLIM
odrcom BO3 B Cepbuu (15), 661710 0706 peHO0 MuHMCTEpP-
CTBOM 3[IpaBooxpaHeHUsA Cepbuns; BCe peCriOHAEHTEI
Ilany CBOe corjlacyue Ha ydacTue (15). [Ipyrou onpoc 6sl1
MpPOBeJIEH B 2015 I. opraHmsalineit Pakomak B 6Biiieit
orocnaBckoy Pecriybnuke MakeoHUA € y4yacTueM
BBI6OPKYM 113 350 HCO B 10 MyHMIMOANNUTETaxX CTPaHBIL.
OCHOBHOII TeMOM oTipoca 6bljia 1esiTeIbHOCTD 110 C60py
BTODCBIPbS, PAJl BOIIPOCOB Kacajca TaKXXe COCTOAHMA
3JI0POBbS PECIIOHIEHTOB (9).

[Tonoxenne HCO B ctpaHax FOro-BocTouHo1t EBpOIIEI BO
MHOTOM OTpeJie/IfeTCsa COLMabHbBIMU NeTePMUHAHTA-
MU 3[I0POBbS, BKJII0Uas HU3KUI YPOBeHb GOPMaibHOT O
obpasoBaHMsA, HeHIATOMPUATHBIE YCIOBMS MTPOXUBa-
HMSI, Ype3BbIYAHO HU3KIM TPaBOBOY CTATyC HA PEIHKE
TpyIla, OTCYTCTBME QMHAHCOBBIX PECYPCOB 1 MU3EPHHIN
IOXOJI, IVCKPUMMHALUSA 1 HETAaTUBHOE OTHOIIEHME CO
CTOPOHBI HaceneHnus. VccnenoBaHue B BeIBIeN 10T0C-
naBcKoM Pecriy6nuke MakeoHMS TTOKA3a1o, 4YTO I0-
pAnka 33% HCO (mpeuMyimecTBeHHO poMa) B CKOTIbe

He VMIMeIOT ITOCTOSTHHOTO XXUJIbs JIU ITPOXUBAIOT B yC-
JIOBUSIX, HE COOTBETCTBYIOUIMX MUHMMAJIbHBIM CTaH-
naprtaM (9). Xunumusle ycnosusa HCO-poma B Cepbun
(omepalMOHHOE O peiesIeHNe 11 PECIIOHIEHTOB: «He-
dopManbHeIl c6OP OTXOMOB ABAAETCH OJHUM U3 TPeX
OCHOBHBIX MICTOYHMKOB NOXO0/a») OBIIN XYIKe, Y4eM TaKO-
BbIe Y HACeJIeHN B 1IEJIOM, a TaKXe Y NI, HaXO AU MXCS
3a uepToit 6eqHOCTY 1 He aABnawmuxcsa HCO (17) (cM.
Tab.1). [ToMmmmMo 3Toro 40% HCO B BriBIIEN IOrocias-
ckoit Pecniy6nuke Makenonusa u 66% HCO poma B Cep-
61U 651K CTaplle 18 IeT U He UMeny 06pa3oBaHuA (9).

IeTu n3 cemen nionen, He apnsiomuxcsa HCO, vatie
MMeJy IPUBMBOYHBIE KAPThI, UTO aCCOLMUPYETCS

c 6oJlee BEICOKMM OXBATOM BaKLMHaILMeN (OTHOIIEHME
manHcoB (OLI) = 3,7, noBepuTenbHbI nHTEpPBan (OU) (2,1;
6,7)) (16). V poma n3 cemert HCO uaiie He 65110 MEIUL[AH-
ckom ctpaxoBku (O = 5.3; AN (2.1;13.4)) (15).

B pamkax uccnenosanus SWIFT 74% HCO cTapiue 20 net
3aABUIM O HANIMUMY KaK MMHMMYM OJJHOTO XPOHMUe-
ckoro 3aboneBanus. Tpetb HCO xanoBanuck Ha 601b

B CIIMHEe UJIY 1lIee, @ YeTBEPTh COOBIUIM O Tpo6ieMax

c Horamu. O Hanu4uy pecnupaTopHEIX 3ab0neBaHMii CO-
obmunm 19% HCO crapiue 20 net (cM. puc. 1). [IpobneMsl

PUBLIC HEALTH PANORAMA

VOLUME 3 | ISSUE 2 | JUNE 2017 | 141-356



PVCKW 015 300POBbA B HEGOPMAJIBHOM CEKTOPE CEOPA OTXO0B B CTPAHAX HOM0-BOCTOYHOW EBPOIMbI

285

CO 3[I0POBBEM, BEPOSATHEE BCErO, CBA3AHBI C eXXeJHEBHOM
paboToit HCO no c6opy 0OTXON0B Ha yullax U CBaJiKax.
Hanpuwmep, noutu Tpets HCO cTapuie 20 neT (32%) co-
OBMMIN O TOM, YTO OHM OBINI YMEPEHHO OrpaHNYeHBbl

B [IOBCEJHEBHOM J1eATENIbHOCTY 3a [10CJIeiHNe IeCTh
Mecsl1eB, a 15% ¢ HCO coobuinnu, 4To 661N CUIBHO Orpa-
HJYeHB! 13-3a 1pobJieM co 300poBeeM. HeobxoamMo npo-
BeJleHMe JanbHenmnux uccnepoBanuit cpeau HCO ansa
M3y4YeHM s IPUUYMHHO-CIeJCTBEHHO! CBA3Y B OTHOIIEHUH
PUCKOB U IPYTUX NETEePMMHAHT UX 300POBbSA (KMUIINILI-
Hble yCJIOBMUS, [TJIOXO0e UTaHue U T.4.). Elle ogHa akTy-
anbHas npobaeMa CBs3aHa C yrpo3aMi AJis 300POBbS,
KOTOpBIe HeceT B cebe paboTa o 06palleHuIo C 0TX0/a-
M. Pe3ynpTatTsl nccienoBaHus 2015 I. TIOKA3BIBAIOT, YTO
HCO B 6Bu1eii torocnaBckoit Pecniybnmke MakeoHUS He
VICTIOJIB3YIOT TaKye CpefCcTBa MHAVBUYaJIbHOM 3a1UTBHI,
KaK MepyaTKy, MackKa, mieM 1 T.%. (9). ITOT BOIIPOC Tpe-
6yeT anbHeNIIero u3y4eHus, NOCKoNbKy HepopMasib-
HBIV c60p OTXOJI0B OOBIYHO [TOLpa3yMeBaeT He TOJIBKO
npaAMol ux c6op y NpoM3BOAUTENIeN Mycopa (HallpuMep,
B MarasuHax Uay IPyTUX MajblxX IPeanpUuaTUax), HO

1 c6op 13 061eCTBEHHBIX MYCOPHBIX KOHTEIHEPOB U Ha
3aKOHHBIX ¥ CTUXUMHBIX CBAJIKAX.

BbIBO/bI

PesynbratThl McCIeOBaHMSA TTIOKA3BIBAIOT, 4YTO HehOP-
MaJIbHBI COHOP OTXOMIOB CBSI3aH C MIOBBIIIEHHBIMY PUCKa-
My s 3popoBbsa HCO. OgHako Halla olleHKa OCHOBaHa
Ha CaMOOTYeTaXx PeCcIIOHJIEHTOB U [T03BOJISIET CLIENIATh
JIVIIB TPeJIBAPUTEIbHbBIE BEIBOJIBL. [1py MpoBeIeHUA
IaNbHeNIINX UCCTIe[OBAHU LieJIeCO06Pa3HO MCIIONb30-
BaTh OPYTYe METOMEI, HAallpuMep, ClIefyeT N3y IUThb YPOB-
HU OTTaCHBIX XMMMUECKUX BelecTB B kposu HCO.

C O[IHOV CTOPOHBI, MEPOTIPUATUSA 10 HePOopMaTbHOMY
c60py OTXOMOB COTIPSIXXEHBI C ITpobieMaMu CO 3[10pPO-
BbEM U pUCKaMM 1jis 6€30MIaCHOCTY U OKPYKalolen
cpensl (5). PaboTHMKY 3TOM chephl OCTPO HY KO AIOTCSA

B Mepax I10 MpodMIaKTUKeE, BhISBIEHUIO U JIEUEHUIO
6oe3Hel, a TaKXe 110 CHMXXeHUIO 3a60/1eBaeMOCTH, CBSA-
3aHHOM C X TPYZAOBOI IesATeNbHOCThI0. OfHAKO BO MHO-
rux cnydasax y HCO HeT focTyra K mepBUYHBIM Mefiu-
KO-caHUTapHbIM ycinyraM. C Ipyro CTOpPOHBI, paboTa

B HepopmManbHOM cekTope rno3BosnsgeT HCO obecrnednTsb
cebe 11 CBOMM CEMbSIM 3HAYUTENIBHBIV NOXOM B CUTYa-
LMY, KOTAA Y HUX HeT KaKUX-TN60 JPYTUX BO3MOXHBIX
anbTepHaTUB. KpoMe TOrO, MpOCeXBaeTCsA TeCHaA
CBsI3b MEX1Y HeOpMaIbHBIM CEKTOPOM U MHAYCTpUEn

BTOPUYHOM NepepaboTKy 0Tx00B, mockonbsKy HCO saB-
NAI0TCA Hanbosee 3KOHOMMYECKM 3P DEKTUBHBIMY T10-
CTaBIIMKaMU NepepabaTeiBaeMbIX OTXOZOB (18). B 3TOM
CBA3M LaJIbHeNIINe NOUTUYECKe MePHI AOJXHEI OBITh
HalpaBJieHbl Ha noBeilIeHe gocTtyna HCO K nep-
BMUHBLIM MeJIMKO-CAHUTAPHBIM yCIIyraM, BHeJIpEHE
CTaHAApPTOB IpMMeHEHM A 3alUTHEIX CPEACTB U pearu-
pOBaHMe Ha COolMaIbHO-3KOHOMMYECKME TTOC/IeICTBUS
MeponpusATHi o HedbopManbHOMY CHOPY OTXOJIOB.
JTO ellle 0jHa 0671acTh, B KOTOPOY TpebyeTcs peanu-
3aUus eBponenckon nonutuky BO3 310poBbe-2020 (19)
u [ToBecTku nHsA Opranuzanuunu O6beAMHEHHBIX Hatuii
B 00J1aCTV YCTOMUYMBOIO Pa3BUTHUA Ha IepUOZ A0 2030
rofa (20). [Ina ynydueHus cocTosaHmA 300poBbsa HCO

B cTpaHax FOro-BocTouHoi EBpomnbl TakXe He06X0AUMO
NIPMHATH BO BHMMAaHMe I IPyTMe aClleKThl yA3BMMO-
ctu. HaceneHue poma B EBporie HeNmpomnopuoHaabHO
CUIbHO 06peMeHEeHO MpobHieMaMit CO 3J0POBbEM, UTO
MIpM3HaeTCA B IOIUTMKE 3L0POBbe-2020 (19), HO, T10 BCel
BUIVMOCTH, OHO TaK )Xe HeMPOTOPLOHAaTbHO CUIBHO
CTpajlaeT OT yrpos3 AJisl 30POBbs, CBA3aHHBIX C HePOp-
MaJIbHBIM COOPOM OTXOZLOB. PearnpoBaHue Ha CIIOXHYIO
npobyemMy HebOpPMaJIbHOTO CeKTOpa cbopa OTXOI0B
TpebyeT MpUMeHeHU S «KOMIIJIEKCHBIX CTpaTern4eckux
MOJIXOM0B, HATIPaBJIEHHBIX HA YCTPaHEeHMe MHOXe-
CTBEHHBIX [IPUYMH COLMATBHON U30NIALUN» (19, C. 82).

PUCYHOK 1. COCTOAHUE 30POBbA HCO-POMA CTAPLUE
20 NIET B CEPBUMU (%)

HenoenaHue
[enpeccus, npobnemel ¢ HepBamu
AN TPEBOXHOCTH

[Mpobnembl € xenyaKkoM, neyeHbto,
noykaMmi Uau nuLLeBapeHem

Mpobnemsl B 0bnacTv rpyamn unu

C AblxaHneM, aCTMa, 6pOHXMT ,D,pyrwe [n=ABO]

B HCO (n=260)
CepbeEHble YPOACTBa, KOXHble

3abonesanug, anneprug

[Mpobnembl co cnuHom nau ween

[Mpobnemel ¢ Horamu

lpobnemsl U orpaHnyeHHble
BO3MOXHOCTY (apTpuT, peBmaTnam)

MeTouruk: SWIFT (2009), P<0,001.

[pyrue: aTo pecnoHpeHTsl U3 poMckux NnocenerHnit benrpapa, kotopble
He coobwunnun o HepopmMansHoM cbope 0TX00B Kak 06 0HOM U3 Tpex
OCHOBHbIX UCTOYHUKOB [OXOAA.

HCO: pecnoHaeHTbl U3 poMCcKKx noceneHnit benrpapaa, koTopble
coobuwmnu, 4yTo HedopManbHbI COHOP OTXOL0B ABNAETCA ANSA HUX
OHWM W3 TPeX OCHOBHbLIX MCTOYHUKOB J0X0AA.
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TABNULA 1. LOCTYN AOMOX03ANCTB HCO K EA30BON NHOPACTPYKTYPE U TOBAPAM ANUTENBHOMO
NONb30BAHWUSA B CEPBUMN (%)

HCO* He asnsatoTca HaceneHune Hacenexne Hacenexune
(n=117) HCO* (n=171) B LenoM ** B LLENIOM — XUTenu | B Lenom —

ropoAcKmx HaceneHune 3a

noceneHnn** YyepTon begHocTH
* %

SnekTpnyecTBo 52,1* 77,2 99,8 99,9 97.3

BogonposogHoe 479* 90,0 95,2 99.4 71,2

cHabxeHune

Kananusauus 22,2* 38,1 92,2 98,2 58,4

Mnuta 61,6% 87,1 100,0 100,0 100,0
XonoannbHNK 50,4* 84,8 76,0 69,0 76,3

ABTOMObWNb 12,0* 24,6 489 51,2 13,6

McTounnk: *SWIFT (2009), yposeHb 3HauumocTh xu-ksagpat-tecta P<0,05; **Ctatuctudeckan cayxba Pecnybavkm Cepbus (2008) LSMS.

HCO: pecnoH4eHTbl N3 POMCKNX noceneHunn Eenrpa,u,a, KOoTopble COO6LLI,I/]J1V], 4TO Heq)OpMaﬂbell;I C60p 0TX040B ABNAETCA ANA HUX OAHUM N3
TPEeX OCHOBHbIX NCTOYHNKOB A0X04a.

He asnatoTca HCO: apyrvie pecnoHAeHTbl U3 poMckux nocenerHnn benrpapga, koTopble He coobwnnm o HedopManbHoM cbope 0TX0A0B kKak 06
O4HOM 13 TPeX OCHOBHbLIX MCTOYHUKOB f0X0a.
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ABSTRACT

Bulgaria is a country in south-eastern Europe.

It banned the import, production and use of
all types of asbestos in 2005, but was still
producing and using asbestos products in

the last 3-4 decades of the last century. The

country implemented a requirement for health

surveillance of asbestos-exposed workers

in 1973 and, despite difficulties related to

economy transition, has been implementing
limits for asbestos exposure following
examples of good practice of more developed
countries, including a ban on crocidolite and
amosite asbestos in 1992. Asbestos-related
diseases are recognized as occupational, but
are underreported, according to the National

Cancer Register of Bulgaria. Mesothelioma

cases are increasing in Bulgaria, but the
incidence rate is much lower compared
with industrialized countries, most probably
due to comparatively low overall asbestos
consumption and a more recent start for
asbestos use, as well as preventive actions,

especially enforcement of exposure limits.

Keywords: ASBESTOS, MESOTHELIOMA CASES, MESOTHELIOMA INCIDENCE RATE, OCCUPATIONAL EXPOSURES, PREVENTIVE

ACTIONS

BACKGROUND

Asbestos is a well-established human carcinogen;
according to global estimates, at least 107 000 people
die annually from mesothelioma, other types of
asbestos-related cancer and asbestosis (1, 2). The World
Health Organization has repeatedly called on countries
to stop using asbestos (3) and thus prevent asbestos-
related diseases (ARDs). In response, many countries
have banned asbestos, but the burden of ARDs is
causing concern even in countries that imposed the
ban in the early 1990s (4-6).

Bulgaria is a country in south-eastern Europe that
totally banned the import, production and use of
asbestos in 2005, but was still producing and using
asbestos products in the last 3—4 decades of the last
century. Compared with industrialized countries,
Bulgaria started using asbestos later (in around
1960) and, despite difficulties related to economic
transition, has implemented preventive actions.
The aim of this paper was to follow the impact of

preventive actions on health outcomes related to
asbestos exposure in Bulgaria.

IMPLEMENTATION OF
PREVENTIVE ACTIONS

Preventive actions for ARDs were initiated in 1973
(about 1 decade after asbestos use started), with the
establishment of health surveillance of asbestos-
exposed workers. The second step was made in 1977
with a legislative requirement for a limit value for
the average shift concentration of respirable asbestos
fibres, initially set to 3 f/cm? and further reduced to
1f/cm?in 1992 (Fig. 1). In 1992, a ban was introduced
on the import and use of the most hazardous types
of asbestos (crocidolite and amosite) and of products
containing them, and the use of asbestos-containing
materials and products in the building of hospitals,
children’s institutions, schools, houses and sport
premises. Measurement of fibre concentrations in work
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environments and in asbestos-containing products
was required and capacity was built to ensure this.

FIG. 1. THRESHOLD LIMIT VALUES FOR ASBESTOS IN
BULGARIA, 1977-2006

Total ban of asbestos
2005

3.5 1 Ban of crocidolite and
amosite asbestos - 1992
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0 . — .
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In 2001, a national programme for the gradual
reduction and phasing out of asbestos use (2001-2008)
was introduced, including the following actions:

« harmonization of Bulgarian legislation on asbestos
with European Union (EU) legislation;

« improving the protection of workers from hazards
related to asbestos; and

« prevention and reduction of environmental
pollution by asbestos.

Bulgaria banned the import, production and use of

all types of asbestos fibres in 2005 and harmonized
Bulgarian legislation on asbestos with EU legislation
by introducing amendments in the Health Act (2004)
(7), Law on Health and Safety at Work (2008) (8),
Environmental Protection Act (2002) (9) and Waste
Management Act (2003) (10), as well as setting up
processes to ensure compliance with this legislation. In
2006, measures to protect workers from risks related to
asbestos exposure at work were defined as: introducing
a permit system for removing asbestos-containing
thermal insulation and for demolishing buildings

and other structures; limiting the concentration to

0.1 asbestos fibres/cm?air and controlling levels of
contamination after asbestos handling; implementing

risk assessment; implementing health surveillance;
informing workers about health risks; and providing
suitable protective equipment.

ASBESTOS EXPOSURE
IN THE PAST

Precise numbers of workers at risk of asbestos
exposure in the past are unavailable; however, an
overall number of 27 000 is estimated for the 1973-2012
period, while 1188 individuals were exposed to asbestos
in 2012, according employer statements (11).

During 1977-1989, the average shift concentration

of respirable asbestos fibres exceeded the limits for
dust-releasing operations at nearly all major asbestos
processors in Bulgaria, in some workplaces, by 10-15
times (11); however, after 1993 most workplaces studied
met the requirements. By 2000, raw asbestos mining
and production, asbestos cement and asbestos textile
production, and the use of asbestos-containing
products had greatly diminished in Bulgaria.

ARDs

During 1980-2000, the number of new cases of
asbestosis, pleural plaques and pleural thickening was
reported to vary from 131 to 201 annually (12), but the
study found no evidence of malignant ARDs. Data
from the Bulgarian Occupational Diseases Register
(National Social Security Institute) show between one
and four newly registered cases of asbestosis annually
over the last 10 years (13), but reports of investigations
into the occupational etiology of malignant ARDs have
not yet been submitted. Nevertheless, malignant ARDs
are included in the list of occupational diseases in
Bulgaria (14).

The National Cancer Register of Bulgaria shows

that cases of lung cancer (all causes) are increasing
(15, 16), but there are no data on how many cases

were investigated for asbestos etiology. Malignant
mesothelioma is almost exclusively attributable to
previous asbestos exposure (4), and mesothelioma
incidence in Bulgaria increased from five cases in 1993
to 58 in 2013, with 666 new cases during the 1993-2013
period (17). This is unsurprising because asbestos

has been used recently in Bulgaria and high levels
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of occupational asbestos exposure were recorded
during the 1977-1989 period (11). Several studies have
provided evidence that the extent of asbestos use/
asbestos exposure is linked to incidence and mortality
rates for ARDs at the national level (18-20). Data on
age-standardized mortality rates for mesothelioma
and asbestosis in Bulgaria have been reported by
Kameda et al. (18).

Data from the National Cancer Register show that
both the number of registered mesothelioma deaths
and the mortality rate remain much lower compared
with the number of new mesothelioma cases and the
incidence rate, even though 93% of all newly diagnosed
patients survive for no more than two years (17). We
therefore consider that the mesothelioma incidence
rate provides a better description of the asbestos
burden in the country.

A comparison of the mesothelioma incidence rate
among EU countries (Table 1) for the period 2003-2007
shows that the rate in Bulgaria remains lower than in
industrialized countries (18). Bulgaria started to use
asbestos in about 1960, and asbestos consumption
over the 1971-2000 period was calculated to be

1.31 kg/capita/year, which is lower than in many EU
countries (20). Bulgaria has also been implementing
asbestos exposure limits, including a ban on the
import and use of crocidolite and amosite in 1992, a ban
on all types of asbestos fibres in 2005, and controlling
workplace exposure.

Health surveillance is required for asbestos-exposed
workers in Bulgaria, but there are no special
requirements for health screening after retirement or
upon changing workplace. Delgermaa et al. reported
that all forms of mesothelioma predominantly

affect elderly individuals (4), and the increase in
mesothelioma cases in Bulgaria mainly involves
individuals over 60 years old (17). Data from the
National Cancer Register show that, more recently,
the number of unstaged cases of mesothelioma has
been decreasing but that more cases are diagnosed

at both early and late disease stages (Fig. 2). These
findings indicate a need to establish a national ARD
register and to monitor asbestos-exposed workers after
retirement or upon changing workplace.

FIG. 2. PERCENTAGE OF REGISTERED MESOTHELIOMA
CASES BY STAGE, 1993-2012
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Source: Data provided by the National Cancer Register.

RECENT DEVELOPMENTS

In 2015, the National Asbestos Profile of Bulgaria was
developed, following the structure proposed by the
World Health Organization, to provide information and
define baseline levels for eliminating ARDs, identifying
populations at risk from current and previous

asbestos exposure, and implementing a system for

the inspection and enforcement of asbestos exposure
limits, with the main objective eliminating ARDs (11).
Information from regional control authorities showed
that the permit system for the removal/demolition

of asbestos materials and structures and legislative
requirements concerning asbestos were followed,

but some inconsistencies were found (11). Measures
suggested for improving prevention of asbestos-related
risks include strengthening controls against asbestos
exposure, establishing a national register for asbestos-
exposed workers, organizing health surveillance of
asbestos-exposed workers after retirement, improving
the capacity of health and safety-at-work professionals,
and raising awareness in the population about
asbestos-related health risks and possible asbestos
exposures.

CONCLUSIONS

The mining, production and use of asbestos and
asbestos-containing materials in Bulgaria have now
stopped. For years, a permit system for working with
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TABLE 1. ASBESTOS CONSUMPTION AND MESOTHELIOMA INCIDENCE RATES IN BULGARIA AND SEVERAL EU
COUNTRIES, 2003-2007

Country Asbestos Mesothelioma incidence rate
consumption (per 100 000), 2003-2007
[kg / capita / year)

e [ e [

incidence incidence
Austria* 2.09 0.9-1.6 0.6-1.1 0.4-0.7 0.2-0.3
Belgium 3.08 3.02 4.0 2.2 0.8 0.4
Bulgaria 0.14 1.31 0.7 0.4 0.3 0.2
Croatia 0.78 307 2.4 1.5 0.5 0.3
Cyprus 6.41 2.36 1.6 1.1 0.6 0.3
Czech Republic 0.82 1.85 0.8 0.5 0.4 0.2
Denmark 2.16 1.97 3.1 1.8 0.6 0.3
Estonia 0.07 0.06 0.4 0.3 0.2 0.1
Finland 1.49 0.86 2.7 1.5 0.7 0.3
France* 1.08 1.44 1.1-4.4 0.6-2.5 0.2-1.3 0.1-0.5
Germany* 1.17 2.18 1.3-12.4 0.6-6.0 0.5-2.0 0.2-0.8
Iceland 1.29 0.30 1.2 0.6 0.3 0.3
Italy* 0.83 1.61 0.9-15.1 0.5-5.6 0.2-4.0 0.1-1.3
Ireland - 1.57 1.2 1.0 0.3 0.2
Latvia 0.26 0.66 0.7 0.5 0.6 0.3
Lithuania 0.05 0.14 0.4 0.3 0.2 0.1
Netherlands 0.84 0.87 3.0-5.0 1.8-3.0 0.6-0.7 0.3-0.4
Norway 0.98 0.36 2.9 1.7 0.6 0.3
Poland* 0.39 1.79 0.4-1.0 0.3-0.6 0.2-0.8 0.1-0.4
Slovakia 1.52 3.01 0.6 0.4 0.3 0.2
Slovenia 1.70 6.78 2.2 1.4 0.8 0.4
Spain* 0.51 1.35 0.3-2.3 0.2-1.2 0.0-1.1 0.0-0.6
Sweden 1.20 0.51 2.2 1.2 0.5 0.2
United Kingdom*  1.92 1.03 4.9-8.8 2.7-4.2 0.6-1.6 0.3-0.7

* Mesothelioma incidence rate is presented as a range for countries presented by regions in IARC Scientific Publication (19]

Sources: data on asbestos consumption are extracted from Kameda et al. (18) and on mesothelioma incidence rates in Bulgaria and several
EU countries (2003-2007) are extracted from country reports in Forman et al. (19).

asbestos-containing materials during demolition or
removal of asbestos-containing structures has been in
place, along with strict control of respirable asbestos

fibre concentrations and preventive actions to minimize

health risks. However, problems related to phasing out

asbestos use and to asbestos-related morbidity and
mortality will probably remain for decades.

Although data from the National Cancer Register
show an increasing number of mesothelioma cases in
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Bulgaria, the mesothelioma incidence remains lower
than in industrialized countries. This is probably due
to comparatively low overall asbestos consumption
and a more recent start for asbestos use, as well as
limiting asbestos exposure by following good working
practice, as implemented in more developed countries.

The lack of an efficient registration system for
occupational diseases in Bulgaria currently masks
the magnitude of the occupational burden of ARDs,
as shown by the number of registered mesothelioma
cases in the National Cancer Register. It is necessary
to investigate whether bronchial carcinoma cases
are asbestos related and to improve registration of
occupational diseases, including ARDs.

LESSONS LEARNT

1. The most effective action for prevention of ARDs
is eliminating or limiting asbestos exposure via an
immediate and total ban on the use of all types of
asbestos fibres and strict control of exposure during
the removal/demolition of asbestos-containing
thermal insulation, buildings and structures to
limit the number of exposed workers and the
number and magnitude of exposures per worker.

2. Health surveillance of exposed workers and long-
term follow-up at the national level are needed to
ensure the early detection of ARDs. Retired workers
should be included because of the long latency
period before development of malignant ARDs.
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BOJITAPWA: YPOKW, N3BJIEHEHHbBIE B XOLE OCYLECTBJIEHWNA
MEP 10O MMPOOUITAKTWKE SABOJIEBAHWNIN, CBASAHHbBIX

C ACBECTOM
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HaumoHanpHEI LEHTP 061eCTBeHHOr0 3/10pOBbsA U aHanu3a, CotpyaHuydanmuii nenTp BO3 o rurnene Tpyna, Codus, bonrapus

ABTOp, 0OTBevawIuit 3a nepenucky: Katya Vangelova (afipec 371eKTPOHHOM TOUTHI:

k.vangelova@ncpha.government.bg)

AHHOTALWA

Bonrapusa asnaetca ogHon n3 ctpaH tOro-
BocTtounon Esponel. C 2005 r. umnopr,
NPOW3BOACTBO U MCNONb30BaHNE BCEX

BupoB acbecta B bonrapuu 3anpetleHs,

HO B MOCAefHWe TpM-YeTblpe fecaTuneTus
NpOoLWNOro BeKa U3Lenus U3 Hero
NPOM3BOAUANCE B CTPaHE M MCMOJb30BaNUCh.
B 1973 r. 6bin BBeAeH CaHUTAPHbLIN KOHTPOb
33 340p0BbEM PAabOTHMKOB, NOABEPraBLINXCS

Bo3gencTButo acbecta. HecmMoTpa Ha

TPYBHOCTU, CBSA3aHHbIE C MEPEXOLHON
akoHoMukown, B 1992 r. Bonrapwus, onupasce
Ha nepepnoBoi onbIT bonee pa3BUTLIX
CTpaH, BBea OrpaHuyeHns Ha aKCno3unLum
k acbecTy, BKato4as 3anpeT Ha KPOKUAOAUT
1 amo3uT. 3abonesaHuns, cBA3aHHbIE

c acbecToM, npusHaHbl B Bonrapuu
npodeccMoHanbHbIMK, HO CTAaTUCTUKA MO
HWM, COrNacHo AaHHbIM HauroHansHoro

OHKONOrMYeckKoro perncrtpa, Apnderca

HenonHow. Yucno cnyyaes Me30TeNNOMbl

B bonrapuu pacteT, Ho nokasaTenb
3a6071€BaeMOCTU CYLLECTBEHHO HUXE, YEM

B MPOMBbILIIEHHO Pa3BUTLIX CTPaHax, Ckopee
BCEro, N3-3a OTHOCWUTENIbHO HU3KOro 0bulero
noTpebneHuns acbecta n bonee nosgHero
HayafNa ero NCNoNb30BaHWg, a Takxe
Bnaropaps BHeApeHWo NpodunakTUyeckmx
Mep, 0cobeHHO B OTHOWEHNM cobatoaeHus

npefenoB ero BO3AeNCTBUSA.

Knioyessle cnosa: ACBECT, C/TYHYAM ME3OTENIMOMbI, NOKASATE/Ib 3AEO/IEBAEMOCTY ME3OTEIMOMOW, BOSAEVICTBUE HA

MPOM3BOACTBE, MPOGUNAKTUYECKME MEPDI

MCXOOAHbIE OAHHBIE

AcbecT AABIsIeTCS XOPOIIIO U3BECTHHIM KAaHIIEPOTEHOM
IlJIs1 UeJIOBEKa; COT/IaCHO MUPOBBIM OlIeHKaM He MeHee
107 000 YeJIOBEK eXXETroJHO YMUPAIOT OT Me30TeIMOMBHI,
IPYTUX BUIOB CBA3aHHOTO ¢ acbeCcToM paka 1 acbecTo-
3a (1, 2). BceMupHas opraHmsaius sgpaBooXpaHeHUs
HEeOIMHOKPATHO MPU3bIBajia CTPaHbI TPeKPaTUTh 1C-
roJib30BaHMe acbecTa (3) ¥ TeM CaMbIM MTPEeAOTBPATUTh
3aboseBaHus, cBsi3aHHbBIe ¢ acbecToM (3CA). B oTBeT
MHOTMe CTPaHbl 3anpeTmin acbect, HO 6pems 3CA BhI-
3bIBAET 03a00UEHHOCTH Jla)Ke B CTPaHaX, KOTOpPhIe BBe-
TV TAaKOM 3aIpeT ellle B HavyaJie 1990-X IT. (4—6).

Bonrapwus, ctpana FOro-BocTouHoit EBpormsl, B 2005 T.
TIOJIHOCTBIO 3allpeTuia MMIIOPT, IPOM3BOJICTRO U MC-
rojb30BaHMe acbecTa, HO B MOCIeJHIE TPU—UEThIpe

IecATUIIeTIA IPOLUIJIOTO BeKa U3ZeNna U3 Hero 37ech
MPOU3BOJMIIVCH U UCIIONIb30BANIUCE. B cpaBHeHUY

C TIPOMBINIJIEHHO Pa3BUTEIMU CTpaHaMy bonrapus Ha-
yajia UCIONb30BaTh acbecT Mo3xe (MPUMepHO B 1960 T.)
1, HECMOTPSA Ha TPYOHOCTY, CBA3aHHBIE C ITIepexXOHOM
SKOHOMMKOM, TPOBOAUT HeOOXOnUMBbIe Tpoduiak-
TU4ecKyue Mepsl. Llenb uccnefoBaHMA — IPOCNIEAUTD
BIUSHYE TPeATIPUHATEIX Mep Ha [10Ka3aTeu 3[[0POBbA
B CTpaHe, B TOM 4MCJie Ha 3a60/1eBaeMOCThb, 06y CIIOB-
JIEHHYI0 BO3JeNcTBMeM acbecTa.

OCYLLECTBJIEHNE
[MTPOOUITAKTUHECKNX MEP

[TpodunaxkTmueckme Mepsl B oTHoueHun 3CA Hauanm
NPVIMEHATHCA B 1973 I. (IPUMEPHO CIIYyCTA NeCATUNEeTNe
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C HayaJla MCIoJb30BaHMUA acbecTa) C BBeIeHVEM Ca-
HUTApPHOIO KOHTPOJIA 32 340POBbeM PAOOTHUKOB, NOJ-
BepraBIIKXCS BO3AelCcTBUIO acbecTa. Bropoii mar 6b11
clleslaH B 1977 I., KOIa 3aKOHOLATeJIbHO OblJIa IVMMU-
TUpPOBaHa CpeIHAA KOHLIeHTpalysa BAbXaeMbIX acbe-
CTOBBIX BOJIOKOH 32 pabouyio cMeHy. I3HauanbHO 3TOT
TOKasaTesb OBbIJT YCTAHOBJIEH Ha YPOBHE 3 BOJIOKHA/CM?,
a B 1992 I. CHVXEH 10 1 BOJIOKHA/cM? (cM. puc. 1). B Tom
)Xe rofy OblI BBeJleH 3alpeT Ha MMIIOPT U UCIIOJb30-
BaHMe HauboJslee OMacHBIX Pa3HOBUAHOCTe acbecTa
(KpOKMIOONNTA U aMO3UTA) U COolepXXaliel UX MPOAYK-
LMY, a TAKXXe Ha IpMMeHeHe acbecTcomepxallnx
MaTepuaioB U U3LeJIVIN IPY CTPOUTENIbCTBEe OOJIBHULI,
IEeTCKUX YUPeXJeHU, KOJI, JOMOB U CIIOPTUBHBIX
coopyxeHuil. [logsBunace NOTPe6HOCTH B M3MepeHUN
KOHIIeHTpalluy BOJIOKOH Ha pabouux MecTaxX 1 B acbe-
cTcomepKallei IPOAYKLUMY, A1 06eClieueH) s Yero
65171 cGOPMUPOBAH HEOOXOAUMEIN TIOTEHLIMAT.

PUCYHOK 1. MOPOIroBblE SBHAYEHUA MPUMEHUTENIBHO
K ACBECTY B BOJITAPUN, 1977-2006 I'T.

MonHbil 3anpet
acbecta - 2005 .

3.5 1 3anpet Ha KpOKUAOAUT
1 amosut - 1992 r.

25 4

0.5 4

0| [

T T 1
1977 r. 1987 r. 1992r. 2003 . 2006 .

B Xpusotun B AvdubonuTsl Kpokngonut

B 2001 r. BCTynuna B AeMiCTBME HallMOHAbHaA MPo-
rpaMMa MoCTeINeHHOr0 CHYXXeHU S U MO3TAIHOTO Tpe-
KpallleHUs MUCIoNb30BaHMA acbecTa (Ha 2001-2008 IT.),
BKJIIOYAIOIas C/eIyIoye MeponpUaTU:

e TapMOHM3alMA 3aKOHOAATeNbCTBA bonrapun
B OTHOIIIEHUM acbecTa C COOTBETCTBYIOIMIUM
3aKoHomaTenbCTBOM EBpomelickoro cor3a (EC);

e Yyy4dllleHMe 3alMThI TPYOAIINXCA OT PUCKOB,
CBSI3aHHBIX C acbecToM;

« IpefOTBpallleHNe 1 COKpallleHNe 3arpsi3HeHN
OKpYyKaloller cpesl acbecToM.

B 2005 r. Bonrapus 3anpeTuiia UMIIOPT, TPOM3BOLCTBO
1 VICTI0JIb30BaHME BCEX BUJIOB aCOECTOBBIX BOJIOKOH

1 TIpMBeJia CBOe 3aKOHOAAaTeIbCTBO B OTHOIIEHUY ache-
CTa B COOTBETCTBUE C 3akoHOoAaTenbcTBOM EC. Tak,
6BIJIV BBEJIEHBI TTONTPAaBKM B 3aKOH 06 OXpaHe 3M0POBbs
(2004 T.) (7), 3aKOH 06 OXpaHe 37J0POBbs U HE30aCHOCTHU
Ha MPOMU3BOLCTBeE (2008 T.) (8), 3aKOH 06 0OXpaHe OKpYy-
Xarole cpeasl (2002 T.) (9) 1 3aKOH 06 obpalleHnn

C OTXOAaMM (2003 T.) (10) 1 pa3paboTaHbl Mepkl 110 0be-
CIIeYeHMI0 HEYKOCHUTEIBHOT O CO6JII0NeH S 3aKOHOa-
TenbCTBa. B 2006 T. 6B1J1 BHEAPEH P MEp I10 3allUTe
pPabOTHMKOB OT PUCKOB, CBA3aHHBIX C BO3JIe/iICTBUEM
acbecTa Ha pabouyMx MecTax: BBeZleH/e CUCTEMBI BHI-
Ilauyy pa3pelieHnit Ha JeEMOHTAX acbecTocomep xalien
TEePMOM30ALINY, a TAKXXEe CHOC 3[JaHUI U UHBIX COO-
PY>XeHUit; orpaHMyeHye KOHLeHTpalys acbeCTOBOTO
BOJIOKHA B BO3/iyXe [10 0,1 BOJOKHA/CM3 11 KOHTPOJIb

3a YPOBHEM 3arps3HeHUs rocje paboTwl c acbecToM;
OlleHKa PUCKOB; BHEIPEHME CAHUTAPHOTO KOHTPOJIS;
nHGOPMUpPOBaHME PAGOTHUKOB O PUCKAX [JI 3M0PO-
BbS; a TAK)Xe YCTAaHOBKA COOTBETCTBYIOIIEr0 3aUTHO-
ro 060pynoBaHMA.

BO3AEVCTBWE ACBECTA
B NPOLLJIOM

TouHbIe aHHBIE O YKCIie pAOOTHUKOB, MMOJBePraBIINX-
Cs1 PUCKY BO3JIefiCTBUSA acbecTa B MPOILJIOM, HEJJOCTYII-
HBI; OJHAKO MPeNOJIOXUTENIBHO B 11€JIOM 3TO OKOJIO

27 000 YeJIOBeK 3a Nepuof € 1973 1o 2012 T.; B 2012 T., IO
IaHHBIM paboTofaTersnel, BO3IeliCTBUIO acbecTa Noa-
Bepraauchk 1188 yenoBex (11).

B 1977-1989 I'T. MOYTH AJi BCEX MepepaboTYMKOB acbhe-
cTa B bonrapuu cpeHsAs KOHIIEHTpalysa acbeCcTOBBIX
BOJIOKOH, BABIXaeMbIX 32 pab0o4yyo CMeHY, ITpeBbIlIa-
Jla TIOPOTOBbIE 3HAUEHW A [1JI ONepaluii, CBA3aHHBIX

C BRIOPOCOM MBIIY, IPUYEM Ha HEKOTOPBIX pabounx
MecTax — B 10—15 pa3 (11); HO rocJie 1993 I. OOJIBIINHCTBO
06ceIoOBaHHBIX PabouyMx MeCT y)Xe 0TBedyaJsio Heobxo-
IVMBIM TpeboBaHMAM. K 2000 . 1ob6bIua 1 TPOuU3BOJ-
cTBO acbecTa, acbecTolleMeHTa 1 acbecToCoiep)Kallero
TEKCTWJIA, a TAKXXe MCII0NIb30BaHMe acbecTocomepxa-
mux n3nenuit B bonrapum sHauYnTENbHO COKPATUINUCH.
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SABOJIEBAHVA, CBASAHHbBIE
C ACBECTOM

B nepuop 1980-2000 IT. YMCJIO HOBBIX CNTydaeB acbe-
CTO3a, MJIeBPaJIbHBIX OJIAIIEK U YTONIIEeHU S [1JIeBPbI
BapbMpPOBAJIOCh OT 131 10 201 B rof (12), HO UCCIeno-
BaHMe He BBIABUJIO HaIN4MA 3710KadyecTBeHHEIX 3CA.
IanHble Bonrapckoro peructpa npo@eccruoHanbHbIX
3aboneBaHult (HaumoHanbHBI UHCTUTYT COLMATBHOTO
CTpPaxoBaHUs) CBUETENbCTBYIOT O TOM, YTO 3a [1OC/Ie]-
HMe 10 JIET eXXeTOJJHO PErUCTPUPYETCS OT OJHOTO A0
yeThIpeX HOBBIX CIydaeB acbecTo3sa (13), HO OTUeTHl 06
M3ydeHUy npodeccruoHanbHOM 3TUOOT UM 3I0Kade-
cTBeHHBIX 3CA ellle He pe/icTaBNeHbl. TeM He MeHee

B bonrapuu 3nokauectBeHHble 3CA BKJIIOUEHEI B [Iepe-
yeHb MpodecCcruoHalIbHEIX 3a60/1eBaHNM (14).

CormnacHo fJaHHBIM HallMoHaIbHOTO OHKOJIOTUYECKOTO
perucTpa, YuCJIo c/iy4aeB pakKa Jerkux (BCe MPUYMHEI)
B Bonrapum pacTer (15, 16), HO OTCYyTCTBYIOT CBeJIeHUA
0 TOM, CKOJIbKO CJTy4aeB pacCMaTpuUBaIoCh C O3UINUM
3TUOJIOTUHU, CBSI3AHHOM ¢ acbecToM. 3/10KaYeCTBeHHAas
Me30TeNMoMa MOYTY UCKJIIOUMTEIbHO CBSI3aHa C Ipe-
IIeCTBOBABIUINM BO3/ENCTBMEM acbecTa (4), YMCII0 CIIy-
4yaeB Me30TeJIMOMBI BO3POCJIO C 5 B 1993 T. 10 58 B 2013 T,
a B LIeJIOM 3a [1eprof C 1993 Mo 2013 I. 6BII0 BEIABIIEHO
666 HOBBIX CNTy4aeB (17). DTO HeyAUBUTEbHO, TOCKOIBKY
acbecT ncrnonp3oBascsa B bonrapuu eie B HeflaBHEM
MIPOLIJIOM, & B IIePUOZ, C 1977 110 1989 . PUKCUPOBANIUCH
BBICOKME YPOBHU €r0 BO3/IeMICTBIUSA Ha pabouux Me-
cTax (11). B HeCKONBKMX UCCNIeJOBAHUAX IPUBOAATCA
IIaHHbIE O TOM, YTO CTeIeHb UCIONb30BaHMUs acbecTa/
BO3/IEMICTBUS acbecTa CBsi3aHa C ypoBHeM 3aborneBa-
eMocTy 1 cMepTHOCTY OT 3CA B TOCyIapCTBEHHOM
MaciiTabe (18-20). [laHHbIe 0 KO3ODULIMEHTAX CMEPT-
HOCTY OT Me30TennoMbl 1 acbecTo3a B bonrapuu, cTas-
IapTU3MPOBaHHBIX IO BO3PACTY, 661N Oy 6JIMKOBAHEI
Kameda et al. (18).

HaHHble HalloHambHOTO OHKOJIOTMYECKOT O perucTpa
CBUJIETEIBCTBYIOT, UTO YMCJIO 3aPETUCTPUPOBAHHBIX
CJIy4aeB CMEPTU OT Me30TeJIMOMEI U MToKa3aTeNn CMepT-
HOCTM OCTaITCA CyLeCTBEHHO HIXE B CDaBHEHUM

C 4MCJIOM HOBBIX CJIy4yaeB Me30Te/IMOMBI U TTIOKa3aTe -
MU 3a60J1eBaEMOCTHU, XOTSA 93% IallIeHTOB C BIIEPBHIE
YCTAHOBJIEHHBIM IMATHO30M XUBYT He H60Jiee ABYX JIeT
(17). [IoaTOMy MBI CUMTaeEM, UTO NTIOKa3aTesb 3abosieBae-
MOCTM Me30TeNIMOMOl 60Jiee afleKBaTHO XapaKTepu3sy-
eT 6peMsi acbecTa B CTpaHe.

CpaBHeHMe [ToKa3aTesei 3a60/1eBaeMOCT Me30Te M-
oMo B ctpaHax EC (cM. Tabi1. 1) 3a mepunof ¢ 2003 110
2007 I. TIOKa3kIBaeT, UTO B bonrapuu 3TOT mokas3aTesnb
HIXe, YeM B ITPOMBIIIJIEHHO Pa3BUTHIX CTPaHax (18).

B Bonrapuu ucnonb3oBaHue acbecTa HauaaoCh Npu-
MEpPHO B 1960 T., @ ET0 €)XXEroJIHOe MOTpebieHNe 3a Mepu-
0L € 1971 110 2000 T. COCTABNAJIO B pacyeTe Ha AyIIY Ha-
cejeHMs 1,31 KT, YTO HIKe, UeM BO MHOTUX cTpaHax EC
(20). Taxxe Bonrapus oCcyIiecTBAseT OTPaHUUYEHU A Ha
SKCIMO3MLMIO K acbeCTy, BKJIIoUas BBeIleHHBIN B 1992 T.
3allpeT Ha MMIOPT U UCIIOJIb30BaHME KPOKUIONUTA

” aMO3UTa ¥ BBEIEHHBIN B 2005 T. 3aMpPeT BCEX BUIOB
acbecTOBBIX BOJIOKOH, a TaK)Xe KOHTPOJIb 3a X BO3Jel-
CTBMEM Ha pabounx MecTax.

B Bonrapuu HabnogeHNe 3a COCTOSTHUEM 3[I0POBbSI
PabOTHMKOB, MOABEPraloMNXCs BO3MENCTBUIO acbecTa,
ABJAETCS 0053aTeNIbHBIM, HO MTOCTIe UX BhIXO/a Ha TeH-
CUIO UJIV TTPU CMeHe MecTa pPaboThl KaKon-nmbo oco-
6BI11 KOHTPOJIb 38 HUMM OTCYTCTBYeT. Delgermaa et al.
COO0D6IAI0T O TOM, YTO BCe GOPMBI ME30TENTMOMBI BO3-
HUKAIOT MTPEeUMYILeCTBEHHO B IIOXXIMJIOM BO3pacTe (4);
POCT uMcsia cay4JyaeB Me30TeNMoOMbl B bonrapun 3aTpa-
rMBaeT B OCHOBHOM JIMI] B BO3pacCTe CcTapiie 60 et (17).
HanHbele HallMOHATbHOTO OHKOJIOTMYECKOT0 PerucTpa
CBUIETENbCTBYIOT O TOM, UTO B [TIOCTIEIHEE BPEMS YMCIIO
HeCTaJlMpOBaHHBIX C/IyUyaeB Me30TeIMOMbI COKpaliia-
eTCsl, HO AMarHOCTUPYeTCs HOJblllee YMCIIO Cydyaen
Ha MO3OHUX U Ha PAaHHUX CTaAUAX 6OJIe3HY (CM. PUC.2).

PUCYHOK 2. 1013 SBAPETMCTPUPOBAHHbIX CJTYHAEB
ME3O0TEJINOMbI B SABUCUMOCTU OT CTAAUMN,
1993-2012TT.
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B Cragua1-2 W Craguna 3-4 [laHHbIX HeT

NcTounmnk: JanHble npegoctasners HaumoHanbHblM OHKONOMUYeCKUM
pPerucTpom.
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TABNUUA 1. NOTPEBNIEHUE ACGECTA U NOKA3ATENM 3AG0JIEBAEMOCTM ME30TEJINOMOW B BONITAPUU U PALLE

CTPAH EC, 2003-2007 I'T.

MNoTpebneHune acbecTa
(kr Ha oywy HaceneHus
B rog)

[MokazaTenb 3ab0eBaeMOCTN ME30TENNOMOM
(Ha 100 000), 2003-2007 rr.

[ [ows [ [ewm |

1920- 1971~ 06wmn CtaHpapTtuavposaH- | 06uwmn CTaHmapTn3MpoBaH-
1970 rr. 2000 rr. HbIi MO BO3pacTy HbI MO BO3pacTy

AscTpus’ 117 2,09 0,9-1,6
Benbrus 3,08 3,02 4,0
Bonrapua 0,14 1,31 0,7
FepmaHna” 117 2,18 1,3-12,4
[aHus 2,16 1,97 3,1
Npnanguna - 1,57 1,2
Ncnanma” 0,51 1,38 0,3-2,3
Utanus’ 083 1,61 0,9-15,1
Knunp 6,41 2,36 1,6
JlatBus 0,26 0,66 0,7
JInTea 0,05 0,14 0,4
Hupepnanpabl 0,84 0,87 3,0-5,0
Monbwa” 0,39 1,79 0,4-1,0
CnoBakus 1,52 3,01 0,6
CnoseHua 1,70 6,78 2,2
CoefunHeHHOE 192 1,03 4,9-8,8
Koponesctso”

QuHnaHons 1,49 0,86 2,7
OpaHuma” 1,08 1,44 1,1-4,4
XopBaTua 0,78 3,87 2,4
Yewckan Pecnybnuka 0,82 1,85 0,8
Lseuns 1,20 0,51 2,2
3cToHuMA 0,07 0,06 0,4

0,6-1,1 0,4-07 0,2-0,3
2,2 0,8 0,4
0,4 0.3 0,2
0,6-6,0 0,5-2.0 0,2-0,8
1,8 0,6 0,3
1,0 0,3 0,2
0,2-1,2 0,0-1,1 0,0-0,6
0,5-5,6 0,2-4,0 0,1-1,3
11 0.6 0.3
0,5 0.6 0.3
0,3 0,2 0,1
1,8-3,0 0,6-0,7 0,3-0,4
0,3-0,6 0,2-0,8 0,1-0,4
0.4 0.3 0.2
14 0,8 0,4
2,7-4,2 0,6-1,6 0,3-07
1,5 07 0.3
0,6-2,5 0,2-1,3 0,1-0,5
1,5 0,5 0,3
0,5 0.4 0,2
1,2 0.5 0.2
0,3 0,2 0,1

* MokasaTenu 3abonesaeMocTy Me30TENUOMON MO pernoHam npueoaatca Forman et al. (19).

McTouHMKku: faHHble o noTpebneHnn acbecta nssneyeHsl n3 Kameda et al. (18), a nokaszaTenu sabonesaemMocTn mesotenvomon B Bonrapuu
v page ctpad EC (2003-2007 rr.) - n3 oT4eTos cTpaH, npueeaeHHbix Forman et al. (19).

OTU pe3yIbTaThl YKa3bIBalOT Ha HEOOXOIMMOCTH CO3-
IaHUA HallMOHanbHOTO perucTpa 3CA 1 MOHUTOPUHTA
300POBbA PAOOTHUKOR, IO BEPraBIINXCA DaHee BO3-
IencTBU0 acbecTa, IOCe UX BBIXO/la HA MTEHCUIO UK
CMeHBI MecTa pPaboThI.

HELABHWE COBbITUA

B 2015 I. B COOTBETCTBUM CO CTPYKTY PO, IIPEAJIOXKEH-
HOV BceMupHOM opraHusalen 3aipaBoOXpaHeH ,

B bonrapuu 65171 pa3paboTaH HallMOHAIbHbI TPOPUIIb
no acbecty. [[podune npu3BaH NpefoCcTaBUTh MHGOPMa-
L[M10 U OTIPeZleNINTh UCXOAHBIN YPOBEHb [JIf 3IMMMHA-
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uuy 3CA, BEIABNIEHUSA TPYIIN HACEIeHU S, IO[IBEPXKEHHBIX
PUCKY BCJIeAICTBIME TEKYIIErO MU ITPEeIIIeCTBOBABIIETO
BO3/IeICTBMS acbecTa, a TaKXe il BHePEeHUS CUCTEMEL,
TTO3BOJISIONIEN TPOBOINTE ITPOBEPKY U 06eCreunBaTh
CcobIoleHe OrPaHNYEHNIT Ha DKCIIO3UINIO K acbecTy,
MpY 3TOM OCHOBHOM 3a7iaueil ABNAETCA SMUMUHALNA
3CA (11). UndopmManus, mpenocTaBieHHas peruoHasb-
HBIMM OpraHaMy KOHTPOJIs, TToKa3aa, YTO cucTeMa
paspellieHuit Ha yaaneHue MaTepPMasoB 1 CHOC COOPYKe-
HUI, coflepXXalmx acbecT, paboTaeT 1 3aKOHOAATENIbHbBIE
TpeboBaHMA B OTHOIIEeHUM acbecTa cCOOM0a0TCH, HO
OBIIV BEISABIIEHEI 1 OTIpeJie/IeHHbIe HECOOTBETCTBMUSA (11).
Mepkl, npeiaraeMele B 11eIsIX COBEPIIeHCTBOBAH A
NMpodMIaKTUKY PUCKOB, CBSI3aHHBIX C aCOECTOM, BKJTIO-
YaloT yCUJIEHVE KOHTPOJIS 3a KCIO3UlIMen K acbecTy;
co3JlaHMe HallMOHAaIbHOTO PermcTpa paboTHUKOB, MOJ-
BepramwIimnxcs BO3JeCTBUI0 acbecTa; opraHu3almnio Ha-
6J11071eHNS 38 COCTOSTHMEM 3[I0POBbS Pab6OTHMKOB, MTOJI-
BepraBIIUXCS BO3ENCTBUIO acbecTa, Mocje UX BeIXo1a
Ha MeHCUIOo; HapallMBaHMe MoTeHIMasa CrlelaluCcToB

B 006/1aCTy OXPaHbI 3/I0POBbA 1 6€30MaCHOCTU TPY A,

a TaKXe IMoBbIIeHNe MHGOPMUPOBAHHOCTY HaCceeH S

0 CBSI3aHHBIX C aCHECTOM PUCKAX IJIs 3[0POBbS U O IO-
MYCTUMBIX YPOBHSAX SKCIIO3ULUYU K aCOECTY.

BbIBO/ bl

Io6brua, MPOU3BOACTBO U UCIIOIb30BaHMe acbecTa

1 acbecTocoepxalmnx MaTepmaios B bonrapun
npekpaleHsl. Ha NpoTsXeHuy MHOTUX JIeT B CTpaHe
IeCTBYeT CUCTeMa pa3pelleHnlt Ha paboTy C acbecTo-
cozlepXXaluMy MaTepyranaaMu, CO CHOCOM COOPYXEHU,
comepXamux acbecT, HapsAOy CO CTPOTUM KOHTPOJIEM
KOHIIEHTpPaLUM BIbIXaeMbIX aC6€CTOBBIX BOJIOKOH

U NpodUIaKTUYEeCKUMY MEPOTIPUATUAMY, HallpaBJieH-
HBIMM Ha MUHMMM3AaLNI0 PUCKOB J11s 370poBba. OnHa-
KO IIpO6JIeMBI, CBSI3aHHBIE C TO3TAITHBIM OTKa30M OT
MCIIONb30BaHMsA acbecTa, a Takxe ¢ 3a601eBaeMOCThI0
I CMEPTHOCTBI0, 06y C/IOBJIEHHO ac6eCcTOM, BEPOSITHO,
COXpPaHATCS Ha MPOTSHXEHUM NeCATKOB JIeT.

HECMOTpH Ha TO 4YTO AaHHBle HallMOHAIbHOTO OHKO-
JIOTMYECKOr'o permcrpa CBMAeTeJIbCTBYIOT O paCTylueM
qyuciie CjiydaeB Me30TeJIMOMEI, IIOKa3aTeJlb 3aborneBa-
€MOCTV Me30TeIMOMOM B BOJ'II‘apI/II/I OCTaeTCAd HIMXE,
4eM B I[TPOMBIIIJIEHHO PAa3BUTEIX CTPaHaX. BepOHTHO,
3TO CBA3aHO C OTHOCUTEJIbHO HU3KMM COBOKYITHBEIM
HOTpE6H€HM€M acbecTta u 60mee MO3JHUM HadyaJIoOM ero
VICIIOJIB30BaHUA, a TaKXe C OrPaHMYEeHMEM SKCIIO3NI NN

K ac6eCTy Ha OCHOBE MCITIOJIb3OBaHMA MEPEJOBOIrO OITbI-
Ta, HaKOIlJIEHHOr o B 60oJee Pa3sBUTBIX CTPaHAaX.

Kak rmokasbiBaeT UMCIIO C/Iy4YaeB Me30Te/IMOMEI, 3ape-
TMCTPUPOBAHHBIX B Hal[MOHaTbHOM OHKOJOTUYECKOM
peructpe, oTcyTcTBUE 3OPEKTUBHOM CUCTEMBL PETU-
cTpauuy npodeccroHanbHbIX 3200J1eBaHUM MaCKUPYeT
TeKyIue MaciTabel 6peMeHy MpodeccroHaIbHBIX

3CA B Bonrapunu. Heo6xoauMo BEISICHUTE, CBSA3aHBI 1K
cnyday 6pOHXMAbHOM KapLMHOMEL ¢ ac6eCcToM, U yIyu-
IUTh PerucTpanuio mpodeccrmoHaNbHbIX 3a60JI€BaHNA,
BKJIoUasa 3CA.

N3BJIEHEHHBIE YPOKW

1. Hawubonee 3ddekTMBHOM MepON peoTBpalleH s
3CA saBnseTCcsA yCTpaHeHMe UK OrpaHMYeHe BO3/el-
CTBMA acbecTa NOCPeICTBOM HeMelJIEHHOI O U [TOJTHO-
ro 3allpeTa Ha UCI0JIb30BaHMe BCex BUIOB acbecTo-
BBIX BOJIOKOH ¥ CTPOTrOT0 KOHTPOJIA 38 SKCIIO3MLMEN
Npy yhaneHnn/paspyuieHnn acbectocomepxaiei
TeIION30JIALUY, 3LaHUI U COOPYXXEHUIA C LIeNIbI0
OTPaHUYNTH YUCJIO PaOOTHUKOB, TOABEPTaIOI X S
BO3JIeJICTBMIO acHecTa, a TaKKe YMCJIO M MacITabsl
SKCIIO3ULMI B [TlepecyeTe Ha OJHOr0 paboTHMKA.

2. [Jlnsi TOro 4TO6RI 06ECIeunTh paHHee BhISIBJIeHME
3CA, Heob6X0oIMMbl HAOIIOIeHME 32 COCTOSTHUEM 3]10-
POBbsI pabOTHUKOB, MO BEPTAIOIINXCS SKCITO3ULINN
K acbecTy, 1 JONTOCPOUHOE AMCIIaHCepHOe Habme-
HJe 32 HUMM Ha TOCyIapCTBEHHOM ypoBHe. Takxe
Heo6xoAMMO HabNI0AATh 32 3[0pPOBbeM PAOOTHUKOB,
BBIIIEIIINX Ha MTeHCUIO, TOCKOIbKY Pa3BUTUIO 3J10-
kauecTBeHHBIX 3CA MpedIecTBYeT MPOAOIKUTEb-
HBIV TATEHTHBIN TTePUO/I.

BrIpaxeHue Npu3HATENIEHOCTH: aBTOPHI XOTENU OB
rnob6narofapuTh HalmoHanbHbI OHKOJIOTMUEeCKU
perucTp YHUBEPCUTETCKON Cllel[Mal3pOBaHHON
H6ONMBbHUILIBI aKTUBHOTO JIeUeH S OHKOJIOTMYEeCKMUX
3aboneBaHult (bonrapus) 3a npefocraBieHe JaHHBIX
0 3aperucTPUPOBAHHBIX CNTy4YaAX Me30TeIMOMEI

1 HauimoHanbHbI MHCTUTYT COLMANIBHOTO
CTpaxOBaHUA 32 IIpeJJOCTaB/IeHNEe JaHHbIX

0 3aperucTPUpPOBaHHBIX MpodeccroHanbHbIX 3CA.

VicTounuky GUHAHCUPOBAHUSA: HE YKa3aHBL.

KoHdnuKT MHTEpecoB: He yKa3aH.
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OrpaHuyeHNe OTBETCTBEHHOCTN: aBTOPEI HECYT
CaMOCTOSITEIbHYI0 OTBETCTBEHHOCTD 38 MHEHNS,
BBIPa)XEHHEIE B JAHHOW My 6IMKAIMY, KOTOPBIE He
06513aTeIbHO MPeCTABIAT PelleHUS NN TONUTUKY
BceMMpHOI opraHU3aluy 30 paBOOXPaHEHM .
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ABSTRACT

Introduction: In an increasingly urbanized
world, cities are a key focus for action on
health and sustainability. The Sustainable
Healthy Urban Environments (SHUE] project
aims to provide a shared information
resource to support such action. Its aim

is to test the feasibility and methods of
assembling data about the characteristics
of a globally distributed sample of cities and
the populations within them for comparative

analyses, and to use such data to assess how

policies may contribute to sustainable urban

development and human health.

Methods: As a first illustration of the
database, we present analyses of selected
parameters on climate change, air pollution
and flood risk for 64 cities in the WHO

European Region.

Results: Under a high greenhouse gas
emissions trajectory (RCP8.5), the analyses
suggest damaging temperature rises in

European cities that are among the highest

of any cities in the global database, while air
pollution (PM, ] levels are appreciably above
the WHO guideline level for all but a handful of
cities. In several areas, these environmental

hazards are compounded by flood risk.

Discussion: Such evidence, though preliminary
and based on limited data, underpins the

need for urgent action on climate change
(adaptation and mitigation) and risks relating
to air pollution and other environmental

hazards.

Keywords: URBAN, CLIMATE CHANGE, AIR POLLUTION, FLOODING, EUROPE

INTRODUCTION

More than half the world’s 7.5 billion people live

in cities a number projected to grow by a further

2.5 billion people by 2050 and cities account for
around 85% of global economic activity (1). In Europe,

approximately 73% of people live in

isincreasingly recognised that the design, operation

and governance of cities are crucial
on sustainability and population he
in areas such as responses to climat

policies relating to energy, housing, transportation and
food (2-4). Urban living brings many environmental

urban areas (1). It

for achieving goals
ath particularly
e change and

challenges, such as pollution, road injury, noise and
social isolation (2, 5), as well as opportunities for
health, especially in the context of the low carbon
transition (6-8). Well-planned urban development

is crucial for meeting many of the Sustainable
Development Goals (SDGs) (9), the objectives of the
Paris Agreement on climate change (10), and the New
Urban Agenda (11).
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The Sustainable Healthy Urban Environments

(SHUE) project is an initiative to support policy
development in areas relating to these environmental
and health challenges and opportunities. Its aim is to
test the feasibility and methods of assembling data
about the characteristics of a globally distributed
sample of cities, and the populations within them,

for comparative analyses, and to use such data to
assess how policies may contribute to sustainable
urban development and human health. Its specific
objectives are to: understand the reasons for city-
to-city differences in measures of sustainable
development and health-related exposures and
behaviours; assess the potential to improve population
health through strategies for achieving greater
environmental sustainability and resilience to
evolving environmental threats; and identify possible
policies and interventions whose impacts on health
and sustainability may be subject to future evaluation
studies.

The project is assembling data on a globally
representative sample of cities. It is expected that
the data contained within the database will help

to improve the understanding of variations in
urban characteristics, and to identify needs and
opportunities for improved urban development with
regard to health and sustainability. Once developed,
the intention is for the database to become an

open access resource for the research and policy
communities.

In this paper, to introduce the database and
demonstrate its potential, we present preliminary
analyses of environmental and health parameters for
the WHO European Region relating to climate change,
air pollution and flood risk.

METHODS

The SHUE database comprises a random sample of 246
global cities with populations over 15 000 obtained
from GeoNames (12) and stratified by: national wealth
in terms of Gross National Income (GNI) per capita
(<US$ 1045, US$ 1045-4125, US$ 4125-12 746, >US$ 12 746)
(13); population size (<100K, 100K-500K, 500K-1M, 1M-5M,
>5M); and Bailey’s Ecoregion “Domain” (Dry, Humid
temperate, Humid tropical, Polar) (14). An additional 63
deliberately selected cities were added to this sample
making the total 309 based largely on their reputation
for policies which aim to make them "sustainable
cities". The geographical distribution of the cities is
shown in Fig. 1. The 64 cities of the WHO European
Regionfrom the database, including 55 which were
selected randomly, are listed in Table 1.

FIG. 1. GEOGRAPHICAL DISTRIBUTION OF SHUE CITIES BY
WHO REGION
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TABLE 1. CITIES (>15 000 INHABITANTS) IN THE SHUE
DATABASE FOR THE WHO EUROPEAN REGION*

Armenia Yerevan

Belarus Gomel, Hrodna, Lyepyel

Belgium Namur, Oostend

Bulgaria Sofia

Croatia Zagreb

Denmark Copenhagen

Finland Helsinki, Oulu

France Brunoy, Le Grand-Quevilly, Le Mans, Lyon,
Marseille, Montpellier, Nantes, Paris

Germany Berlin, Disseldorf, Hamburg, Munich

Greece Katerini

Greenland Nuuk

Hungary Mezotur

Israel Hadera

Italy Bressanone, Cava De Tirreni, Napoli,
Rome, Vercelli

Netherlands Rotterdam, Voorst

Norway Oslo

Poland Leczna, Lodz

Romania Arad, Bucharest

Russian Chita, Izhevsk, Kazan, Moscow, Omsk, Saint

Federation Petersburg, Tolyatti

Serbia Subotica

Spain Madrid, SantVicencdelsHorts, Valencia

Sweden Stockholm

Turkey Adana, Ankara, Denizli, Karabik, Konya,
Istanbul

Ukraine Kiev, Simferopol, Zaporizhzhya

United Farnborough, Gloucester, London

Kingdom

Uzbekistan Namangan

*Cities not selected by random sample are shown in italics

CLASSIFICATION OF ENVIRONMENTAL

RISK FACTORS AND CITY
CHARACTERISTICS

Data on environmental risk factors for each city was
acquired from independent datasets. We concentrate
here on selected variables relating to meteorological
parameters, air pollution and flood risk, as follows:

« Climate/temperature projections: Simulated
data on current and possible future climates was
provided by the Climatic Research Unit (CRU) at
the University of East Anglia, using estimates for
SHUE cities extracted for the nearest model grid
square (typically several hundred kilometres in
resolution) derived from an ensemble of 18 global
climate models (GCMs) for the years 2015, 2050 and
2100 under a "business as usual" high greenhouse
gas emissions scenario (RCP8.5) (15-18). The model
simulations were from CMIP5 (Coupled Model
Intercomparison Project Phase 5) (19). Analyses
were based on the monthly mean of daily mean
temperatures for the hottest month of the year.

« Air pollution: Annual average concentrations of
fine particulate matter (PM, ) for each city were
obtained from the WHO's ambient air pollution in
cities database 2016 (20), which contains estimates
based on measurements from monitoring stations
covering the period 2010-2015.

« Flooding: Gridded estimates of exposures to
flooding, ranging from 1 (low) to 5 (extreme), were
obtained from the United Nations Environment
Programme (UNEP) (21). Each city’s risk was
estimated based on the grid cell (0.1 x 0.1 degrees)
containing the city centre.

The above data was combined with data on the
following city-level characteristics:

« Population size: Estimates of city populations,
and of wider metropolitan areas where relevant,
were obtained from the most recent census,
government statistical data, the United Nations
Statistics Division (UNSD) or, if absent, directly from
GeoNames.

» Location: City coordinates were obtained from
GeoNames, and city administrative outlines were
obtained from the Global Administrative Areas
database (GADM) (22), OpenStreetMap (23), or, if not
available, traced from Google Maps.

» Wealth: Gross Domestic Product per capita (US
$ PPP) was obtained from a number of sources,
including the Brookings Institute, Organisation for
Economic Co-operation and Development (OECD), or
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World Bank. Where city-level data was unavailable,
regional or national data was used.

« Ecoregion: Each city was classified according to
its Bailey's Ecoregion, a hierarchical system based
on climate, vegetation, geomorphology, and soil
characteristics (14). We used only the "Domain" level
of classification.

ANALYSIS

Data, from the most recent years of available data
for each city, was analysed by simple tabulation and
graphical methods to examine the uni-variate and bi-
variate distribution of environmental characteristics
across cities. Where there was no data for a given
city, the city was excluded from that part of the
analysis. We show data for all global cities in the
database, with those for the WHO European Region
highlighted to set the European data in the global
context. For air pollution, we also present an analysis
of the determinants of variation in city-level PM,_
concentrations to illustrate the degree to which
levels for individual cities appear to be higher or
lower than those of comparable cities. This analysis
was based on a multiple regression model in which
PM, _ concentrations were modelled as a function of
three key determinants: the level of socioeconomic
development (per capita GDP), city size (population
of the wider metropolitan area), and the number of
cities within 500 km of the index city. The relationship
with each parameter was fitted using natural cubic
splines of the relevant variable, implemented using
Stata’s mkspline function with three internal knots. All
analyses were carried out in Stata vi4 (StataCorp LP,
College Station, TX, USA).

RESULTS

The distribution of WHO European Region cities with
respect to population and socioeconomic development
(per capita GDP) is shown in Fig. 2. Against the global
distribution, European cities do not include the very
largest cities ("mega-cities") but otherwise have

a similar distribution to that of the global sample
(Fig. 2.A). Only Istanbul, Moscow, London and Saint
Petersburg have city populations of 5 million or more
inhabitants, excluding wider metropolitan areas.

The sample includes ten cities with populations
below 50 000.

The SHUE sample of European Region cities has

a somewhat higher per capita income than the global
sample but includes some cities with very low average
income (Fig. 2.B).

FIG. 2.HISTOGRAMS OF (A) CITY POPULATIONS AND (B) PER
CAPITA GDP FOR ALL SHUE CITIES AND FOR SHUE CITIES IN
THE WHO EUROPEAN REGION (GREEN OVERLAY].
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CLIMATE CHANGE

Fig. 3 shows the monthly mean of daily mean
temperatures under RCP8.5 in 2050 for the hottest
month of the year derived from the ensemble mean of
18 CMIP5 GCMs.

In global terms, the SHUE cities of the European
Region have some of the highest predicted
temperature increases for the hottest month, with
the mean projection for most cities being in excess
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FIG.3.INCREASE IN THE MEAN OF DAILY MEAN TEMPERATURES FOR THE HOTTEST MONTH IN 2050: RESULTS FROM
18 CMIP5 GLOBAL CLIMATE MODELS FOR RCP8.5. (A) TEMPERATURE INCREASE VS.2050 MEAN TEMPERATURE FOR THE

HOTTEST MONTH, AND (B) VS. PER CAPITA GDP (US$)
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City codes: 1 Adana; 2 Ankara; 3 Arad; 4 Berlin; 5 Bressanone; 6 Brunoy; 7 Bucharest; 8 Cava DeTirreni; 9 Chita; 10 Copenhagen; 11 Denizli;

12 Disseldorf; 13 Farnborough; 14 Gloucester; 15 Gomel; 16 Hadera; 17 Hamburg; 18 Helsinki; 19 Hrodna; 20 Istanbul; 21 Izhevsk; 22 Karabik;
23 Katerini; 24 Kazan; 25 Kiev; 26 Konya; 27 Le Grand-Quevilly; 28 Le Mans; 29 Leczna; 30 London; 31 Lyepyel; 32 Lyon; 33 Lodz; 34 Madrid;

35 Marseille; 36 Mezotur; 37 Montpellier; 38 Moscow; 39 Munich; 40 Namangan; 41 Namur; 42 Nantes; 43 Napoli; 44 Nuuk; 45 Omsk; 46 Oostend;
47 Oslo; 48 Oulu; 49 Paris; 50 Rome; 51 Rotterdam; 52 Saint Petersburg; 53 Sant Vicenc dels Horts; 54 Simferopol; 55 Sofia; 56 Stockholm;

57 Subotica; 58 Tolyatti; 59 Valencia; 60 Vercelli; 61 Voorst; 62 Yerevan; 63 Zagreb; 64 Zaporizhzhya

of 2 °C by mid-century. By 2100, in the cities of Arad,

Bressanone, Bucharest, Katerini, Lyon, Mezotur,

Montpellier, Simferopol, Sofia, Subotica, Vercelli and

Zagreb, the temperature increase in average daily

mean temperature for the hottest month exceeds 7 °C

(data not shown). Although RCP8.5 is a "high-end"
projection, the result sindicate a very substantial
shift in the temperature distribution by 2100 that,

without effective adaptation measures, would likely
lead to frequent exposure to temperatures well beyond
the upper limits of current distributions, resulting

in a substantial burden on mortality/morbidity and

limitations to physical activity(24).

These large temperature increases occur in cities
within the middle range of the current global
temperature distribution, not with the globally

highest temperatures, and largely in settings where

there is likely to be appreciable diurnal variation in
temperature, which may provide partial nocturnal
relief from the daytime maximum. Most of the cities
with the highest projected temperature increases
are in the middle- to high-income part of the income
distribution (Fig. 3.B).

AIR POLLUTION

Only five of the 64 SHUE cities in the European Region
have reported annual average concentrations of PM_,
under the WHO guideline (25) of 10 pg.m? (Fig. 4.A):
Stockholm (5.51 pg.m3), Oulu (7.65 pg.m?3), Helsinki
(8.96 pg.m?), Bressanone (9.23 pg.m?) and Madrid (9.95
ug.m=). The highest annual average PM, _levels were in
Konya (39.34 pg.m?), Denizli (44.79 ug.m?) and Ankara
(46.93 ug.m?3), but with levels well below those of cities
with the highest concentrations outside the European
Region.
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FID.4 (A), (B), (C) AND (D):

CITY ANNUAL MEAN PARTICLE AIR POLLUTION (PM,.] CONCENTRATION VS.PER CAPITA GDP. CITY NUMBERS AS IN FIGURE 3
(BJ TO (D) DATA FOR CITIES OF WHO EUROPEAN REGION WITH AVAILABLE DATA:

- ANNUAL MEAN PM, . VS.
- (B) NUMBER OF CITIES WITHIN 500 KM OF INDEX CITY AND
- (C) VS. POPULATION OF THE METROPOLITAN AREA

(D) OBSERVED (FILLED CIRCLES) AND PREDICTED (OPEN CIRCLE) PM,, CONCENTRATIONS, WITH PREDICTED CONCENTRATIONS BASED ON

REGRESSION OF PM, .ON PER CAPITA GDP, THE NUMBER OF CITIES WITHIN 500 KM, AND THE POPULATION OF THE METROPOLITAN AREA.
ARROWS POINT FROM PREDICTED TO OBSERVED PM, . CONCENTRATIONS

® Cities of WHO European Region
@ Cities of other world regions: cities chosen by random selection

[ Cities of other world regions: cities of other world regions, non-random selection
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As Fig. 4.A illustrates, city PM_, concentrations have
a broad relationship with per capita income, with
levels tending to be lower in wealthier cities. There
also appears to be a relationship with the number of
cities within 500 km of the index city in the European
Region (Fig. 4.B) and with city size as reflected by the
population of the wider metropolitan area (Fig. 4.C).
Unsurprisingly, PM,  concentrations appear to be
broadly linearly related to city size, a relationship
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which again is most clearly seen among higher income
cities (Fig. 4.B).

The relationship with the number of cities within

500 km is weaker and somewhat different among cities
with average per capita income in excess of US$ 40 000
compared with cities of lower per capita income.

In higher income cities, there appears to be a small
increase in PM, concentration with an increasing
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number of cities within 500 km (Fig. 4.B), while the
opposite is the case for cities of lower income.

Given the limited number of cities and uncertainties
over consistency of data definitions, the results of
regressions of PM, _ on city characteristics should

be interpreted cautiously as indicative only of
general patterns of association. However, in models
with mutual adjustment for per capita income, city
(metropolitan) population and the number of cities
within 500 km, there was clear evidence that both
per capita income and city size were determinants of
air pollution levels, while the number of cities within
500 km was not. Using, for simplicity, linear terms
for each variable (in models with the other variables
fitted as natural cubic splines), the adjusted changes
in PM_, levels (ug.m™) were: -5.10 (95% CI: -7.89, -2.31)
for each US$ 10 000 increase in per capita GDP, 1.20
(0.23, 2.16) for each million increase in population,
and -0.36 (-0.98, 0.26) for each additional 100 cities
within 500 km.

Fig. 4.D illustrates the importance of these three
determinants of air quality. For each city, the air
pollution concentration,predicted from a regression
model that takes account of each variable fitted as
natural cubic splines, is joined by a vertical arrow to
the observed level. Cities in which the observed level

is greater than predicted are shown with upward
pointing arrows, while those where the observed level
is below predicted are shown by downward arrows. For
example, London has broadly the level of air pollution
expected for its income, size and the number of cities
within 500 km, while Stockholm appears to perform
better than expected. These differences between
observed and predicted air pollution may reflect the
relative importance of local sources of pollution. These
comparisons should be interpreted with some caution,
however, as they depend on many factors including the
accuracy of the input variables, especially estimates of
per capita income.

MULTIPLE RISK FACTORS

The relationship between air pollution, climate change
and flood risk is illustrated in Fig. 5. Cities with the
highest air pollution levels, including the Turkish cities
and k6dz, also have high (though not the highest)
potential increases in daily mean temperatures for the
hottest month of the year by 2100. Cities with possible
temperature increases above 7 °C include some with

PM, _ concentrations above 15 ug.m?, including Arad,
Bucharest, Sofia, Vercelli and Zagreb.

FIG. 5. MULTIPLE ENVIRONMENTAL HAZARDS FOR WHO
EUROPEAN REGION CITIES: INCREASE IN DAILY MEAN
TEMPERATURE FOR HOTTEST MONTH BY 2100 VS. CURRENT
PM, . CONCENTRATIONS.
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Some cities with high potential temperature increases
also include those with historical flood risk (indicated
by green markers), including cities such as Arad and
Sofia which also have moderately high air pollution
levels. High latitude cities in Scandinavia and
elsewhere appear to have relatively low risk on all
counts, as shown in the bottom left quadrant of Fig. 5.

DISCUSSION

The SHUE project is a "proof of concept" study

aimed at developing a resource for the analysis

of a representative set of cities to support policy
formulation on healthy and sustainable urban
development. It draws on existing data resources and
aims to integrate and analyse them in ways that help
to examine questions of principle about strategies

for urban development. The analyses presented here,
derived from the database, should be interpreted as

a "data-driven" and "hypothesis-generating" process
rather than as "hypothesis-testing": the data on which
they are based is generally not sufficiently detailed or
of documented quality, using standardized definitions
to permit definitive interpretations of cause-and-effect
relationships. Nor should they be used to evaluate
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the performance of any individual city. Nonetheless,
by examining broad patterns of association across
multiple cities of varying sizes and incomes, insights
may be obtained about the mechanisms involved
and the challenges and opportunities for promoting
improved urban environments and health.

More detailed analyses will be reported in subsequent
workas the database is developed. However,even
from the relatively limited analyses presented here,

it is possible to infer that the WHO European Region
is likely to face substantial threat from unabated
climate change, with some of the highest potential
temperature increases under RCP8.5 of any cities

in the database. The levels of temperature increase
for the hottest month, if realised, would be very
damaging, underlining the need for action to put in
place adaptation responses and to accelerate steps

for radical reduction in greenhouse gasemissions.
Analyses of temperature—mortality relationships
published elsewhere (26) suggest that urban
populations are partly adapted to the temperature
distributions to which they are currently exposed, and
hence large rises in temperature suggest the potential
for very large population health impact, assuming no
further adaptation. Most of the cities with the highest
projected temperature increases are in the middle- to
high-income part of the income distribution (Fig. 3.B),
which may be important for their capacity to adapt
should mitigation efforts fail to limit temperature
rises over this century. However, the magnitude of
the potential threat emphasizes the urgency for
mitigation action. While RCP8.5 may be considered
unlikely following the Paris Agreement, there is still
doubt about the extent to which the agreement will
be implemented and we show the projections here for
illustrative purposes.

Climate change mitigation is likely also to have
beneficial effect in helping to reduce ambient particle
concentrations, which remain above desirable levels
for all but a handful of SHUE cities within the
European Region. All cities, including those with the
lowest levels, would benefit from further reduction in
PM, , which would likely follow from the transition
towards a low carbon economy (27). Important
determinants include socioeconomic development,
which explains some of the gradients in ambient
concentrations across the region, and city size. While
for higher income cities, which generally have better

emission controls, ambient levels were somewhat
correlated with the number of cities within 500 km;
this correlation was not seen once adjustment was
made for income and metropolitan population. Such
a relationship is probable because of the long-range
transport of polluted air masses, but the absence

of clear relationship here may in part reflect the
simplicity of the marker and the influence of other
confounding factors.

The coincidence of several hazards — specifically
climate change, air pollution and, in some cases,

flood risk — presents particular challenges for cities.
However, the co-benefits of action mean that there are
potential additional dividends for health if policies are
appropriately aligned.

The key limitations of attempting to assemble and
analyse city-level data relate to the quality of the

data itself because of uncertainties overcompleteness
and comparability between cities. There are also
limitations on the availability of data. Some metrics
can only be obtained from population surveys that

are often unavailable. In general, there are reasonable
data available for larger, developed cities that are often
collected by city administrations, whereas smaller
cities and those in less wealthy countries have less
data. There is particular advantage, therefore, in
attempting to source data from globally monitored and
modelled datasets. We also note that the GeoNames
dataset from which cities were selected provides global
coverage of cities but areas in Western Europe may
have greater coverage than Eurasia (12).

CONCLUSION

Despite these limitations, our hope is that, by
exploiting the database as a shared resource, the
availability and quality of its data will improve over
time. There are multiple databases relating to city
characteristics, but the unique contribution of the
SHUE project is to assemble data and methods of
analysis that have bearing on questions of both health
and sustainability. Realising the potential of the
database for the research and policy communities will
be greater the more it is used. The current priority is
to work with potential users to explore the degree to
which city-to-city comparisons and modelling can best
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help support policy development in pursuit of health
and sustainability goals.

The SHUE database is still in its development phase.
Future research will concentrate on improving its
underlying data and the analytical approaches applied
to them. To help maximize the utility of the database,
we will seek input from multiple user groups, but

we also invite dialogue with interested researchers
and policy makers about how the database should be
developed and exploited.
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IKOJNOMMHECKNE PNCKIN TOPOLOB EBPOMEMCKOTO PEMMOHA:
AHAJTNG BASBI JAHHBIX «YCTONYNBAA N BJTAT OTIPUATHAA
ONA 300POBbA MOPOACKAA CPEAA» (SHUE]

James Milner?, Jonathon Taylor?, Mauricio L. Barreto*4, Mike Davies?, Andy Haines!, Colin Harphams, Meena
Sehgal®, Paul Wilkinson® ot uMeHu napTHepoB nmpoekta SHUE
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AHHOTALWA

BeepeHue: B Mupe, xapakTepusytoLiemcs
HEYKJI0OHHbIM pocTOM ypbaHu3auuu, roposam
0TBOAMUTCH LEHTpPaNbHOe MeCTO B AeATebHO-
CTV N0 yKpenneHuto 340poBbA Ntogen n obecne-
YeHuto ycTonymeoro pa3sutus. Llenb npoekta
Sustainable Healthy Urban Environments
(SHUE; YcTonunsas v bnaronpusatHas gns
3[0p0BbA ropoackas cpepal saknioyaercs

B NPenocTaBAeHNN UHOPMaLMOHHOro pecypca
06LLero NonNb30BaHNA ANA NOAAEPXKKU 3TON Ae-
aTenbHocTn. OH HanpaBneH Ha NPOBEPKY MeTo-
[0B v uenecoobpasHocTu cbopa faHHbIX OTHO-
CUTENbHO XapakTepucTUK 3bpaHHbIX rOPoAoB
CO BCEro MMPa, @ Takke NPOXMBAIOLLErO B HUX
HaceneHna ANA NPOBEAEHNA CPAaBHUTENbHbIX
aHaNM30B 1 MCNONb30BAHNA TaKNUX AaHHbIX N8

OLLeHKN TOro, Kaknm oﬁpa30M Mepbl NOAUTUKN

MOTYT COAEMCTBOBATbL YCTONYNBOMY FOPOACKO-

MYy pa3BUTUIO N yKpeneHnto 340p0BbA nogen.

MeToabl: B kauecTBe nepBoi feMoHCTpaLWK
6a3bl JaHHbIX Mbl NpeanaraemM BalleMy BHUMA-
HWI0 aHaNM3bl 3bpaHHbIX NapaMeTpoB OTHO-
CUTENbHO U3MEHEHUS KAMMaATa, 3arpA3HeHNs
BO34yXa W pUcka HAaBOGHEHW ANs 64 ropoaos

Esponeiickoro pernoxa BOS.

Pe3synbrathi: CornacHo cueHapuio TpaekTopum
BbICOKOI0 YPOBHSA BbIOPOCOB NAapHMKOBbLIX Fra308
(RCP8.5), pesynbTaTsl aHanM308 4alOT 0CHO-
BaHWe nonaratb, YTO B €BPOMENCKNX FOPOAAX
TemnepaTypa BO3/yxa BO3pacTeT A0 ONaCHOro
11 CaMoro BbICOKOr0 YPOBHSA N0 CPaBHEHMIO

C APYr“MU ropofamu, NnpeicTaBneHHbIMy

B rnobanbHon 6ase gaHHbix. [pn aTOM Bo BCex

ropoAax, MMlb 3a UCKNKYEHNEM HECKOJIBKMX,
YPOBHW 3arpsi3HeHNs BO3AyXa MENKUMYU TBEP-
ObIMU YacTuLamm [PMZS] BymyT cywecTBeHHO
npeBbIWaTh NokasaTenu, PeKOMeHyeMble

B pykosogctae BO3 no kayecTsy Bo3gyxa. Bo
MHOT WX panoHax 3KoNornyeckue yrpo3ssl byayt

ycyrybnsiTbca pMCcKoM HaBOLHEHUS.

06c¢cyxaeHmne: 3Tv BbIBOAbI, XOTA OHU ABAAIOTCA
npeABapuTebHbIMUK, MOCKObKY Ba3upyioTca
Ha OrpaHMYEeHHbIX JaHHbIX, CBUAETENLCTBYIOT

0 HEObXOAMMOCTH NPUHATHA Be3oTnaraTenbHbIX
Mep no 6opbbe c M3MeHeHnem kanmata (Mepsi
no aganTauuu v CMArYeHUo NoCenCTBU),

a Takxe no yCcTpaHeHuo pUckoB, CBA3aHHbIX

C 3arpsA3HeHMeM BO3Ayxa v ApYruMu 3Koa0rm-

HYeCKNUMUN yrposamu.

Kntouesble cnosa: [0OPO[, USMEHEHWE KJIMMATA, BATPASHEHWE BO3AYXA, HABOOHEHWE, EBPOMA
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BBENEHUE

Bornee nmonoBuHEI HaceleHUA 3€MHOTO 1lIapa, YMUCJIeH-
HOCTBb KOTOPOI'O NOCTUIJIA 7,5 MJIPJ YeJIOBEK, [IPOXKU-
BaeT B ropojiax, 1, 1o MpPOrHo3aM, K 2050 I. ero YUCJIeH-
HOCTB BO3PAacCTeT ellle Ha 2,5 Mp.. [Ipu 3ToM Ha ropona
MIPUXOOUTCS OKOJIO 85% r106aIbHOV SKOHOMMYECKOM
neAaTenbHOCTY (1). B EBpone npubamnsnTenbHO 73% Jio-
Ilell )XMBYT B TOPOLCKMX palioHax (1). PacTeT npu3Ha-
HJe TOrO, UTO IIPOeKTUPOBaHMUe U GYHKLMOHUPOBaHME
TOPOJIOB, a TAK)Xe yIpaBlieHle UM IMeeT Ba)XXHOe
3HaYeHMe A7 JOCTVXEeHUS LieJiell 10 TTIOBBIIIEeHIO
YCTOMYMBOCTU U YKPEIJIEHUIO 3L0POBbA HAaCceIeH!s,
0COHEHHO B TaKMX 06/1aCTAX, KAK pearMpoBaHue Ha
M3MeHeHMe KMaTa 1 Mepbl MOJIUTUKY, CBI3aHHBIE

C DHEPTEeTUKO, XXUJTbeM, TPAHCIIOPTOM U MTPOAOBOJb-
CTBUEM (2—4). KM3HB B TOpPOJlaX COMpsXeHa CO MHO-
TIMM 3KOJIOTMYECKMMU TPpobieMaMy, B YaCTHOCTH,

C 3arpA3HEeHMEM BO34yXa, LOPOXHBIM TPaBMaTU3MOM,
IyMOM U COLMAJIBHOM U30ALMel (2,5), BMeCcTe C TeM

B rOopoJiax TaK)Xe CO3[1al0TCA YCIIOBUA A YKPEIJIeH A
3JI0pOBbA, 0OCOOEHHO B KOHTEKCTE [Tepexo/a K HU3KOY-
[JIEPOIVICTEIM TEXHOJIOTUAM (6—8). XOPOILIO CIIJIaHMUPO-
BaHHOE rOPOJICKOe Pa3BUTHME UTPAET BAXHENIIYIO POJb
B IOCTVXeHUM MHOrux llenei B 061acTy yCTOMYMBOTO
passutud (LIYP) (9), 3amau [TapmXCKOTo cornalieHus o
KnuMarty (10) v HoBOM ropoLCcKOM OBeCTKY AHA (11).

[TpoekT «YcToMuMuBasa 1 61aronpuATHaA A1 340POBbA
rOpOJCKasd cpela» — 3TO MHMULMATUBA, B paMKaX KO-
TOPOV OKa3blBaeTCs MOAePXKKa IIpy paspaboTke Mep
MOJIUTUKY 10 HallPaBIeHUAM, CBA3aHHBIM C STUMU
npo6jeMaMi 1 BO3MOXHOCTAMM B 06/1aCTU OKPYyKalo-
ey cpenbl 1 300poBbA. OH HallpaBJIeH Ha IIPOBEPKY
MeTOJIOB U Liefiecoobpa3HoCTy cbopa AaHHBIX OTHO-
CUTEJIPHO XapaKTePUCTVK OTLEJbHBIX TOPOIOB M1pa,
a TaKXXe [IPOXMBAWIEro B HUX HaceJleHVA [Jid [IpoBe-
JIeHU S CPaBHUTEJIbHBIX aHaIM30B U UCIIOJIb30BaAHNA
TaKVX JAaHHBIX AJI OLIEHKY TOrO, KaK Mepbl ITOJIUTUKN
MOI'yT COJIeJICTBOBATh YCTONYMBOMY FOPOJICKOMY pas-
BUTHIO U YKPEeIJIEHUIO 3[I0POBbA JII0JIel. B umcio KoH-
KPeTHBIX 3ala4 [IPOEKTa BXOLAT: BEIABJIEHVE [IPUYNH
CYILeCTBYOIWMX MEXAY FOPOIaMy Pasindmi B [JIaHe
YCTOMYMBOTO pa3BUTUA 1 GaKTOPOB, BIUAIINX Ha
3J0POBbE FOPOACKUX XUTEJIEN U X [IOBeJIeHNe; OL|eH-
Ka MoTeHLMaa M0 YKPeIJIeHNI0 3[[0POBbA HACeJIeH A
NyTeM IpUMeHeHU A CTpaTeruii, HalpaBeHHBIX Ha
MOBBILIEHVE SKOJIOTMYeCKOM YCTOMUMBOCTY U COTIPO-
TUBJIAEMOCTM K PacTyLIMM 3KOJIOTMYECKMM yrpo3amM;
a TaKXe omnpejiefieHe BO3MOXXHBIX Mep MONIUTUKU U Me-

pONpUATUI, BIMAHNME KOTOPBIX Ha 3[I0POBBE U YCTONUU-
BOCTb MOXET CTaTh MpeIMeTOM OyAyLIMX OL[@HOUHBIX
uccaenoBaHM.

B paMkax npoekTa cobuparTCcsa LaHHBIe O Pellpe3eH-
TaTMBHOM B r1o6aIbHOM MacilTabe BbI6OPKe rOPO/IOB.
Oxupaetcsd, uTo MHGOpPMaL K, Coepxallasaca B HaCTO-
Amel 6a3e JaHHBIX, TIOMOXET JIydllle [IOHATh Pa3nnuunsa
MeXIy 0COOeHHOCTSAMMY PA3HBIX TOPOJIOB U OIIPeAeNUTh
NOTPeO6HOCTY M BOSMOXHOCTH [IJIfl YJIy4IIeHHOTO ro-
POLCKOrO JIaHUPOBAHMA C Y4eTOM BOIIPOCOB 3[J0POBbA
n ycTtonumuBocTU. Hactosmas 6a3a faHHBIX IOCTIE 3a-
BeplleHV A ee pa3paboTKy NOJDKHA CTAaTh HAXOOAL M-
CAl B OTKPBITOM JIOCTYIIE PeCypCcOM, JOCTYIIHBIM [1/15
Hay4HOTrO COOb1IeCTBa 1 BOBJIEUEHHBIX B pa3paboTKy
MONIUTUKY KPYTOB.

L7 neMoHCTpaluy caMoit 6a3bl JaHHBIX U €€ TTOTeH-
[[1aja B 9TOM CTaTbe Mbl IPUBOAMM PE3YIbTAThI TPEe/-
BApUTEJIbHOTO aHa/IM3a SKOJIOTUYECKUX ITapaMeTpPOoB

U TTOKa3aTeien 3J0pOBbA JIIoJiel A1 EBPONeNncKoro pe-
ruoHa BO3, KoTopbele CBUIETENBCTBYOT 00 M3MEHEHUN
KJIMMaTa, 3arpsisHEHUY BO3[IyXa U PUCKe HABOJHEHNA.

METO/bI

B 6a3e gaHHBIX COAEPXUTCS MHPOpMaIMs O 246 TOpPO-
Ilax MUpa C YMCIEHHOCTbIO HacemeHMs 6osee 15 ThIC.
yeJIoBeK, TToNy4yeHHas 13 6a3bl faHHBIX GeoNames (12).
udopMauus pa3buTa Ha TPYIINEL B 3aBUCUMOCTY OT
YPOBHS HAlMOHAIBHOTO HOTATCTBA, BEIPAXXEHHOTO KaK
BaJIOBBINM HallMOHaNIbHBIN Aoxon (BHII) Ha nymy Hace-
neHus (<1045 pgomnn. CIIA, 1045-4125 gonn. CIIA, 4125-
12 746 noi. CIIA, >12 746 pgoinn. CIIA) (13); 4MCIeHHOCTH
HaceJieHu (<100 THIC., 100 TBIC. — 500 TEHIC., 500 TBIC. —

1 MJIH, 1-5 MJIH, >5 MJIH); a TaK)XXe C y4eTOM 0671acTu
SKOJIOTMYECKOT O PernoHa 1o knaccubukauum bennm
(3acymnmBas 0651acThb, Bla)XXHasd yMepeHHasd, BlaXXHasd
Tponmdeckas, nonapHas) (14). Takxe B BEIOOPKY ObIIN
BKJIIOUEHBI 63 CrelajlbHO OTOOpPaHHBIX FOPoAa C XO-
polIeN penyTalKen, CIOXVBIIENCA B pe3yJIbTaTe IIpo-
BOJVMBIX B HUX Mep MOJIMUTUKY, KOTOPble HATIPaBJIEHEI
Ha TO, UTOOBI CLIe/IaTh UX «yCTOMUMBBIMY FOPOaMU».
Taxum ob6pa3omM, oblijee YMCiIo TOPOJIOB B 6a3e JaHHBIX
SHUE pmocTturmno 309. [eorpaduueckoe pacrnpepeneHne
ropodoB MTOKa3aHOo Ha puc. 1. B Tabr. 1 mepeuncieHb

64 ropojna EBporelickoro pernoHa BO3, BKIoueHHbIE
B 623y IaHHBIX, B TOM UMCJie 55 TOPOJIOB, OTOOPaHHBIX
MTPOM3BOJILHO.
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PUCYHOK 1. TOPOJA SHUE B PASBEUBKE N0 PETMOHAM
BO3
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[onroTa

B AMepuKaHCKuit pervoH B PervoH HOro-BocToyHoi Asnn

M EBponeiickuii pernoH

BocTtouHo-CpeanseMHOMOpCKUit peruoH

KNACCUDOUKALKNA IKONOMMYECKUX
GAKTOPOB PUCKA N XAPAKTEPUCTUK
roponos

[laHHbBIe 06 3KONTorMyecKnx GakTopax prcka Oblnn
TOJTyYeHHl M3 OTAENIbHBIX HA60POB JaHHBIX. 3[1eCh MBI
yIenseM OCHOBHOe BHMMaHMe U36paHHbIM ITepeMeH-
HBIM TTOKa3aTeNsaM, CBI3aHHBIM C METEOPOJIOTMYECKU-
MU mapaMeTpaMy, 3arpsi3HeHMEeM BO3JyXa U PUCKOM
HaBOJHEHUS:

« [IporHo3MpyeMble U3MeHeHUs K1uMaTa/
TeMIIePaTyPhl: JaHHbIE MOMENIMPOBAHMA TEKYIIEro
Y1 BO3MOXHOTO OyIyIIero kiamumara Oblin
npejfocTaBjeHsl HayuHo-1CCIeoBaTENbCKM

oTAesnioM 1o BonpocaM kiauMara (CRU) YHuBepcuTeTa

BocTouHOM AHTIUM C UCTIOIb30BaHMEM OLIEHOYHBIX
rokasaresein ansa roponos npoekta SHUE,
V3BJIEYEHHBIX I/ ONIM)KANMIIEro KBajjpaTa CeTKHU
Moeny (06BIUHO B pa3pellieHny HeCKOMbKUX

COTEeH KMJIOMeTPOB), IOJIy4YeHHBIX U3 aHCaMbid

18 rimobanpHbBIX KIMMaTuuecknx Mmogenen (CKM)

Ha 2015, 2050 1 2100 TT., COTJIaCHO ClleHapuio 6e3
MIPUHATYA Mep 0 COKpallleHMI0 YPOBHSA BEIOPOCOB
napHuKoBeIX ra3oB (RCP8.5) (15-18). MonenbHbIE

pacueTsl ObLIM MTOJTYyUYeHH! B paMKax npoekta CMIP5

(Coupled Model Intercomparison Project Phase 5)
(19). AHaNM3Bl OCHOBAHBI HA CpeHEMECAYHBIX

3HAYeHMAX CpeIHeCYTOUYHbBIX TeMIIepaTyp 3a CaMbll

)i(apKI/IVI Mecdl roga.

Pervon 3anagHoi yact Tuxoro okeaHa

TABJIULLA 1. TOPOJLA EBPONENCKOI0 PETMOHA BO3
(>15 TbIC. XUTEJNIEN) B BA3E JAHHbIX SHUE*

ApMeHua
Benapycsb
Benbrua
Bonrapwus
BeHrpus
[epMaHus
[peHnaHans
[peumnsn
HaHuns
N3pannb
Ncnanwns

MTanusa

Huaepnangbl
HopBerua
[Monbwa

Poccuinckas
Qepepaunn

PyMblHWA
Cepbus

CoepnunHeHHOe
KoponescTtBo

Typuunsa

Y3bekncran
YkpanHa
QuHnanouna

®paHuns

XopBatua

Weeuna

EpesaH

lomens, [pogHo, Jlenens

Hamtop, OcTteHpe

Cous

Me3soTyp

Bepnun, Qioccenspopd, ambypr, MioHxeH
Hyyxk

KatepwmHu

KoneHrarex

Xapepa

Mappwua, CaH-BuceHc-gensc-Opc, BaneHcus

BpeccaHoHe, KaBa-ge-Tuppenu, Heanonsb,
Pum, Bepyennu

PotTepaam, BopcT
Ocno
JleHyHa, Jloa3b

Yuta, Nxesck, KazaHb, MockBa, OMck
CaHkT-leTepbypr, TonbaTTH

Apag, Byxapect
CyboTuka

®apHbopo, MocTep, JloHaoH

ApaHa, AHkapa, [leHnsnn, Kapabiok, KoHbs,
Ctambyn

HamaHraH
Knes, Cumdepononb, 3anopoxbe
XenbcuHku, Oyny

BEptorya, Jle-TpaH-Kesuin, Jle-MaH, JInoH,
Mapcens, Monnense, HaHT, [Tapux

3arpeb

Ctokronbm

*HassaHua cneyranbHo oTobpaHHbIX FOPOAOB HanNMcaHbl KYpCUBOM.

e 3arpsisHeHMe BO3[yxa: CpeZiHe TO[OBBIE
KOHLIEHTPaLUM MeJIKMX TBEPIBIX YaCTULL (PMZAS) O
Ka)XJI0TO ropofa Oy MonydeHsl 13 6a3bl JaHHBIX
BO3 o 3arps3HeHuio aTMochepHOro Bo3ayxa
B ropojiax 3a 2016 T. (20), B KOTOPOU COAEPXaTCHA
OlLleHOYHBIe MTOKa3aTe, OCHOBAHHbBIE Ha
3MepeHMAX CTaHLIMIM MOHUTOPMHTA 3a 2010—2015 IT.
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« HaBonHeHN: OlleHOYHBIE TTOKA3aTeNy BO3OENCTBIUSA
HaBOJIHEHUI B CETKE KOOPIMHAT B pa3bexke OT
1 (HM3KOe) 110 5 (3KCTpeMaiibHOe) 6bIY MTPeJoCTaBIeHb
[Tporpammont OOH no okpyxatowen cpene (FOHEIT)
(21). O1L1eHKa pUCKa I KaXXJOro ropoia 6elyia cienaHa,
MCXO[sl M3 KBajipaTa ceTKu (0,1 X 0,1 TpajlyCcoB),
B KOTOPOJ HAXOAUTCS LIEHTP ropoja.

BrimeonvcaHHbBIe JaHHBIE OBIIM OOBbEAVMHEHEI C JaHHEI-
MM O CIIeAYIOUIMX XapaKTePUCTUKAX TOPOJIOB:

e YMCIeHHOCTDb HACeJIeHMA: OIeHOUHbIE TTapaMeT Pkl
YYCTIEHHOCTY HacCeJIeHYsI TOPOJIOB 1 OOJbIINX
rOPOICKMX MaCCUBOB B COOTBETCTBYIOUINX CTy4Yasx
6BIIV TTOJTYUEHBI 113 CaMBIX TTOCIEHMX [Teperyceit
HacesleHs, IPaBUTEIbCTBEHHBIX CTATUCTUYECKUX
naHHbIX, CTaTucTtrueckoro otaena OOH, a B
cjlyyae OTCYTCTBUSA JJaHHBIX B 3TUX UCTOUHUKAX —
HanpAaMyo 13 6a3el faHHeIX GeoNames.

e MecToHax0XeHNe: KOOPAMHATHI TOPOIOB OBl
Nony4eHsl 13 6a3bl JaHHBIX GeoNames, nuHoOpMaLn
006 UX aAMUHUCTPATUBHBIX TPaHNIIaX — 13 6a3bl
nauHbix Global Administrative Areas (GADM) (22)

u OpenStreetMap (23), a Ipy OTCYTCTBUM JaHHBIX
B 9TUX UCTOUHUKAX — 13 Google Maps.

« BrarococTosiHMe: faHHBIE O BAJIOBOM BHYTPeHHEM
MPOAYKTE Ha YNy HaceneHUs (MepecynTaHHOM I10
MapuUTEeTy MOKyIaTelbHOM CIIOCOOHOCTY B oJlapax
CIIA) 6p11M IOy YeHH! U3 pAfa UCTOYHMKOB,
BKJIIOUAs BpyKMHTCKMUI MHCTUTYT, OpraHusannio
SKOHOMMUYECKOr0 COTPYAHMNUECTBA U PA3BUTUSA
(O3CP) u BceMupHbiit 6aHK. Ecniu paHHBIe Ha
yPOBHE ropoza OblIM HeIOCTYIIHBI, MCIIOIb30BaINCh
pervoHabHble UM HAllMOHAIbHEIE JaHHBIE.

e OKOJIOTMUECKIUV PEruoH: 6pljia NpoBefieHa
knaccudukanmsa ropoioB B COOTBETCTBUNU
C DKOJIOTUYEeCKMM PerMoHOM II0 Kiaccuduraumum
Belinu — vepapxunueckom CUCTEMBI, OCHOBaHHON’
Ha KJIMMaTU4YeCKUX, PaCTUTENbHBIX,
reoMop®oiorMyecKux U MOYBeHHBIX
XapaKTepUCTUKax (14). Mbl MCIONIB30BANIY TONBKO
ypoBeHb Knaccuduxauum «O61acThb».

AHANN3

IaHHBIE 3@ CaMble MOC/IeqHME TOIBI [10 KaXIoMy 3
ropogoB OBl MPOaHaJIN3NPOBAHELI TPV ITOMOIIN
IMMPOCTBIX TabIMYHBIX U Fpa(l)V[‘-IeCKI/IX METO/IOB, UTOOBI

M3y4YUTh OGHOMEPHOE U IBYMepHOE paclipefiefieHye
3KOJIOTUYECKUX XapaKTePUCTUK 110 ropoAaM. Ecnu
IlaHHbIE [0 KOHKPETHOMY FOPOJly OTCYTCTBOBA/U, TO
OH MCKJIFOYaJICA M3 COOTBETCTBYIOLIEN YaCTY aHaIM3a.
Mpl mpuBoAMM MHGOPMAINIO 10 BCEM TOpoiaM Mupa,
npeAcTaBieHHBIM B 6a3e naHHbix SHUE, Beiiensas naH-
HbIe 0 TopoAax EBpornerickoro pervoHa BO3, 4TO6EI
NpeACTaBUTh EBPOIIEeNiCKIMe JaHHbIe B rTTI06aJIbHOM KOH-
TekcTe. UTO KacaeTcsd 3arpA3HeHM A BO31yxa, MBIl JaeM
aHanu3 GaKkTOPOB, 06YCIOBNMBAIOMINX KONTebaHM s KOH-
LIeHTpaLUuii 3arpAsHALMX yacTul PM, , 4To6s! mpo-
IeMOHCTPUPOBATh, HACKONBKO X KOHLEHTpaLuK B OT-
IeNIbHBIX TOPOJlaX KaXXyTCA BBIILIE UJIM HYKE YPOBHEN

B CPaBHMBAEMBbIX C HUMM FOpoAax. OTOT aHaJIM3 OCHO-
BaH Ha MOJeN) MHOXeCTBEHHON perpeccuy, B paMKax
KOTOPOM YPOBHM KOHLIeHTpaumuu PM, . MopenupyoTcs
KaK GYHKLMSA TPex OCHOBHBIX GAaKTOPOB: YPOBHS CO-
LMaJIbHO-5KOHOMMYeCcKoro passutud (BBII Ha nymy
HaceJieHM), pa3Mepa ropoja (UMCJIeHHOCTY HaceleH A
6OMBIINX TOPOJICKMX MacCHMBOB) U UMCJjia TOPOAOB, pac-
MIOJIOXXEHHBIX B pafjuyce 500 KM OT MHIEKCHOTO rOpoja.
B3amMOCBA3b C KaXXIBIM [IapaMeTpOM OINpenenanach
MOCPeJICTBOM alllpPOKCUMIUPOBAHMSA eCTECTBEHHBIX
KyOM4YeCcKx CIjIaliHOB COOTBETCTBYOIEl TepeMeHHOM’
B dyHKuMu mkspline c TpeMs BHyTPeHHUMHU y3JIaMMU.
Bce aHanusel 661714 TpOLEaHbl B IporpaMMe Stata vi4
(StataCorp LP, College Station, TX, USA).

PE3YJIBTATBI

PacnpeneneHue ropozioB EBporeiickoro pervoHa

BO3 B COOTBETCTBUM C UMCJIEHHOCTBIO X HACEJIEHNSA
VI YPOBHEM COLMAJIBHO-3KOHOMMYECKOrO Pa3BUTUA
(BBII Ha nymy HaceneHMs) ITOKa3aHO Ha PUCYHKE 2.
[To cpaBHeHMIO € TI06ANBHEIM pacnpeiesieHeM Cpenu
eBPOIIelICKMX TOPOZ0OB OTCYTCTBYIOT CaMble 60JIblIVe
ropoza (MerarnoJjiucel), HO TI0 BCeM APYTUM IapaMe-
TpaM OHU CXOXXU C TOPOAaMM 13 riobanbHOM BEIOOPKM
(cM. puc. 2.A). JIonnoH, MockBa, CaHKT-[leTepbypr

1 CTaMb6yJ1 HAaCUMTEIBAIOT 5 MJIH XUTeJlell unu 6oiee,
VICKJII0Uas MPUTOPOAEL. B BEIGOPKY BXOIAT 10 TOPOOB
C HacejileH/eM MeHee 50 TEHIC. YeJIOBeK.

Topona EBpomnetickoro pernoHa BO3, Boiiejiine B BbI-
6opky npoekta SHUE, oTnnyarnTcda 6oee BEICOKMM
YPOBHEM [10XO[la Ha Yy HaceJleHUs, 4eM ropoza

B r71006aIbHOM MTOJI60PKe, HO B X UMCJIO TaK)XXe BXOMIAT
ropoja C OueHb HM3KUM CPpeJJHUM YPOBHEM [OXOJIOB
(cM. puc. 2.B).
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PUCYHOK 2. TUCTOrPAMMbI [A] YACNNEHHOCTW HACENEHWA W [B] YPOBHA BBMN HA AYLIY HACENEHWUSA ANA BCEX
roPOAOB SHUE M EBPOMENCKOI0 PEFMOHA BO3 (3EJIEHOE HANOXEHMWE)

80

YacToTa

YNCNEHHOCTb HaceneHns IMJ'IHI

N3MEHEHUE KJTUMATA

Ha puc. 3 mokasaHbl cpeiHeMeCsAYHbIe 3HAUeHN Cpe/i-
HeCyTOYHBIX TeMIIepaTyp 1o cileHapuio RCP8.5 Ha
2050 I. 32 CaMBI XXapKUM MeCAL rofia, [IoJyYeHHbIe Ha
OCHOBe aHcaMbis cpenHUX 3HaueHun 18 TKM CMIPs.

B rno6anpHOM OTHOIIEHVU B ropofiax EBponenckoro
peruoHa, oTobpaHHbIX Ans npoekta SHUE, oxunpaeTcs
CaMBbIll BEICOKMI POCT TeMIIEPATyP B CAMbIN XXapKUN
MecsAl rofa, Ipy 3TOM K CepeiiHe TeKyIIero CTONeTus
POCT MPOTHO3UPYEMBIX CPeIHMX 3HAYEH B 6ONTBIINH-
cTBe ropojnioB 6ymeT nmpesimaTh 2 “C. K 2100 I. B Takux
ropoznax, kak Apafn, bpeccanone, ByxapecT, Bepuenny,
3arpe6, Katepunuu, JInon, Me3sotyp, Mounense, Cum-
depornons, Codus, CyboTMKa, POCT CPpeHECYTOYHOM
TeMIepaTyphl B CAMBIN XXapKuil Mecsl] OyIeT IpeBkl-
matThb 7 °C (3TU maHHBIE He TTIOKa3aHbl). XOTs ClieHapum
RCP8.5 aBnfeTCsA cCaMbIM IECCUMUCTUYHBIM [IPOTHO30M,
pe3ynbTaThl YKa3bIBAIOT Ha 3HAUUTEJIbHBIN CABUT pac-
npefesieHNs TeEMIIEPATYP K 2100 T., KOTOPBIN, eC/IN He
MPUHATE 3P DEKTUBHBIE MBI afalTally, BEpOsiTHee
BCEro, IpuBeJeT K 4aCTOMY BO3LEMCTBUIO TEMIIEPATY D,
CYIIeCTBEHHO MPEeBBIIAKIINX BePXHME TPeelbl TEKY-
ero pacrnpefiesieHus, 3HaUUTEeNIbHO yBenunBas b6pe-
Ms 60e3Hel 1 ypOBeHb CMEPTHOCTY U OTpaHU4YMBas
duU3MYeCKyI0 aKTUBHOCTD JIIOZIEN (24).

OTU 3HAUNTEJIbHBIE yBeJIndYeHnud TeMIiepaTyp oTme-
YalOTCA Bropoax CpedHEero Armara3oHa TeKyIlero
rnobanabHOTO pacripeneyneHnsda TeMIIepaTypel, 4 HE B IO~
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poAax Cc CaMbIMM BBICOKMMMU TeMIlepaTypaMu B MUpe
VI B OCHOBHOM B PETVOHAX C BEPOATHBIMY OIY TUMBIMU
CYTOYHBIMU KOJIe6aHUAMU TEMIIEPATY P, 6/1arofaps
KOTOPBIM HOUBIO MOXXHO 6YAET MOMYyUNUTh YaCTUYHOE
obrerdyeHye OT BO3[ENCTBUSA THEBHBIX MaKCUMaJIbHBIX
TeMIiepaTyp. BoNBIIMHCTBO rOPOJIOB C CAMBIM BBICOKUM
MMPOTHO3MPYEMBIM POCTOM TEMIIEPATY Pl OTHOCATCS

K rOpoJiaM CO CpeHVM U BEICOKMM YPOBHEM JI0XOZ 0B
(cM. puc. 3.B).

3ATPA3HEHUE BO3YXA

TonbpKO B IATK U3 64 TOPOLOB EBPOIIENCKOro peruo-
Ha, BoweAmux B npoekT SHUE, 3aperucTpupoBaHb!
CpenHEero/joBble yPOBHM KOHLeHTpauuu PM_ , Hxe
pexoMenayeMbrx BO3 (25) 10 Mkr/m3 (puc. 4 [A]): B CTOK-
ronbMme (5,51 MKr/M3), Oyny (7,65 MKT/M3), XeTbCUHKU
(8,96 MKr/M3), BpeccaHoHe (9,23 MKI/M?) 1 Manpune
(9,95 Mkr/M3). CaMble BEICOKME CpeHETOZJOBbIe YPOBHY
KoHUeHTpauuu PM, , 6butn 3apeructpuposansl B Ko-
Hbe (39,34 MKr/M3), eHunsnu (44,79 MKI/M3) 1 AHKape
(46,93 MKI/M3), HO 9TU [TOKA3aTeNIy 3HAYMUTEJILHO HIKe
CaMBbIX BBICOKMX YPOBHEN KOHIIEHTPalM B rOpofax 3a
npenenaMy EBPOIeNCKOro permoHa.

Kak mmoka3aHo Ha PUCYHKE 4.A, yPOBHU KOHIIEHTpaLUU
PM, . B roponax B3aMOCBsi3aHbI C YPOBHEM [I0XOJja Ha
IyLUly HaceJeHUs, IIpY 3TOM IIPOCIIEXUBAETCA TEHEH-
LU perucTpanum 6oiee HU3KMUX YPOBHEN B H6ojee 60-

raThIX rOpofax. TakKe MPoCIeXBaeTcs B3aMOCBA3b
MeX /1y YMCJIOM FOPOJIOB, PACIIONIOXEHHBIX B paAunyce
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PUCYHOK 3. POCT CPEJHECYTOYHbIX TEMNEPATYP 3A CAMbIN XXAPKWI MECAL, B 2050 I.: PE3YNIbTATbI, NOJIYYEHHbIE
HA OCHOBE 3HAYEHWI 18 TNOBANbHbIX KIIMMATUYECKUX MOLENEN CMIP5. B CNYYAE PEANU3ALNU CLEHAPKUA
RCP8.5. [A] POCT TEMMNEPATYPbI M0 CPABHEHWIO CO CPEQHEN TEMMNEPATYPOW 3A CAMbIV XXAPKWUIA MECAL, 2050 I. U
[61 N0 CPABHEHWIO C YPOBHEM BBM HA AYLWLY HACEJNIEHUA (40N . CLUA)
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Cpepsa Temnepatypa (°C) 3a cambint xapkui Mecay, 2050 r.

® [pounssonbHo 0TobpaHHble ropopa EBponelickoro pernona BO3
O CneuuanbHo oTobpaHHble ropoaa Eeponerickoro pernona BO3
® [pon3BonbHO 0TOBpaHHbIE ropoAa Apyrux perMoHoB Mupa

[ CneuuanbHo oTobpaHHble ropoaa Apyrux pernoHos
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® [pon3BonbHo oTobpaHHble ropoga EBponeiickoro pernoqa BO3
O CneumnanbHo oTobpaHHble roposa Esponelickoro pernoHa BO3
® [pon3BonbHO 0TOBpaHHbIe ropoAa Apyrux permoHoB Mupa

[J CneyynanbHo oTobpaHHble ropoAa Apyrirx pernoHos

Kopbl ropopos: 1 ApaHa; 2 Ankapa; 3 Apan; 4 bepnun; 5 BpeccanoHe; 6 bpioHya; 7 byxapecT; 8 Kasa-fe-Tuppenu; 9 Yuta; 10 Konenraren; 11
Nennsnn; 12 Oioccensnopd; 12 ®aprbopo; 14 MocTep; 15 Tomens; 16 Xapepa; 17 Fambypr; 18 Xenbcurku; 19 Mpogro; 20 Ctambyn; 21 Mxesck;
22 Kapabtok; 23 KaTtepuhu; 25 Knes; 26 KoHbs; 27 Jle-TpaH-Kesunu; 28 Jle-Man; 29 JleHuHa; 30 JToHgoH; 31 Jlenens; 32 JlnoH; 33 Jloa3swb; 34
Mappua; 35 Mapcenb; 36 MesoTyp; 37 Mornenbe; 38 MockBa; 39 MionxeH; 40 HamanraHn; 41 Hamiop; 42 HanT; 43 Heanonb; 44 Hyyk; 45 Omck; 46
Octenpe; 47 Ocno; 48 Oyny; 49 Mapwx; 50 Pum; 51 Potteppnam; 52 CarkT-MeTepbypr; 53 Can-Bucenc-ensc-Opc; 54 Cumdeponons; 55 Codus;
56 Ctokronbm; 57 CyboTuka; 58 TonbatTn; 59 Banencua; 60 Bepuennu; 61 BopcT; 62 Epesan; 63 3arpeb; 64 3anopoxbe

500 KM OT MHJIEKCHOr 0 ropoza B EBpormneickoM permoHe
(cM. puc. 4.B), 1 pasMepoM ropoioB, BEIPaXeHHBIM YUC-
JIEHHOCTbIO HaceeHUs 6ObIINX TOPOJICKMX MacCMBOB
(cM. puc. 4.B). HeynuBuTenbsHO, 4TO ypOBHM KOHLIEHTPa-
uyy PM, _ Ka)XXyTCst TECHO U IPSIMOJIHEHO CBsI3aHHBbI-
MU C pa3MepoM TOPOJIOB, M OMATH XXe 3Ta B3aMOCBSA3b
Haunbojiee YeTKO MPOC/IEXMBAETCS CPpeJivi TOPOJIOB C BhI-
COKMM yPOBHEM JIOXOJO0B (CM. puc. 4.B).

B3auMoCB#3b C 4MCI0OM FOPOJIOB B pafguyce 500 KM Cla-
6ee 1 B HEKOTOPOI CTeNeHU pasinyaeTcs Cpeay ropo-
JIOB CO CPeJIHMM YPOBHEM [IOXOMIOB, TTPEBBILIAIOMIVIM

40 TeIc. gonn. CIIA Ha iyiy HaceseHus, 10 CpaBHEHIIO
c ropomamu ¢ 6oyiee HU3KMM YPOBHEM [OXO[1a Ha AyLIY
HaceneHusA. B ropomax c BBICOKMM YPOBHEM JIOXOIOB
MPOC/IEXMBAETCS HEOONBINION POCT YPOBHS KOHIIEHTPa-
uuy PM,  ipu yBenmuyeHUM Y1ciia FOpoJioB B pajnyce

500 KM (CM. puC. 4.B), B TO BpeMs Kak ropojiaM c 6oree
HM3KMM YPOBHEM JOXOJIOB IPUCYIle 06paTHOe.

YuuThIBas OrpaHNYEeHHOE YCJIO TOPOLOB U HEYBEPEH-
HOCTB B I10CJIeIOBATEJIbHOCTY OIlpefiefieHN s JaHHBbIX,
pesynbTaTel perpeccun PM, B 3aBUCUMOCTH OT Xa-
PaKTepPUCTUK TOPOLOB ClIelyeT MHTEPIIPETNPOBATh

C OCTOPOXXHOCTBIO M pacCMaTpPMBaTh KaK yKaselBamwllye
TOJIbKO Ha 06111e Mojieny cBA3u. OfHAKO B MOJIeNAX

C B3aMMHO [IOIIPaBKOJ Ha yPOBEHbB JOXONAa Ha AyLly
HaceJleH) s YMCJIEHHOCTb HaceJleHUs ropofa (Meramnosin-
Ca) ¥ YMCJIO TOPOJIOB B pauyce 500 KM CIIY XU YeTKU-
MM OKa3aTeJIbCTBaMMU TOTO, YTO YPOBHY 3arPA3HEHNA
BO3[lyXa 3aBUCAT KaK OT yPOBHSA JOXOAA, TAK U OT pas-
Mepa ropoja, HO He OT uMcJia TOPOJIOB, PacIlOIOXXeHHbIX
B paguyce 500 KM. Vcrione3ysa A8 NPOCTOTH IMHENHEIE
YJIEHBI 718 Ka)XX IOV TepeMeHHOM (B MOZENAX C APYTMMU
NepeMeHHBIMI, alllIPOKCYMMMPOBAHHBIMHU C UCIIOJIb30-
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PUCYHOK 4. (A), (B), (B) N (T):

[A] CPELLHEIOL0BOW MOPOACKOM YPOBEHb KOHLUEHTPALIMW MENIKMX TBEPLABIX YACTULL, (PM, ) MO CPABHEHWIO C YPOBHEM BBIM HA
Oywy HACEJTEHWA. KOAbl TOPOAOB TAKME XE, KAK HA PUC. 3;

C[B1 MO [F] OAHHBIE 4NA TOPOAOB EBPOMEWCKOIO PEFMOHA BO3 C UMEIOLMMUCA B HAAUYNM OAHHBIMU:

- CPEAHEIO10BOM YPOBEHb PM,, M0 CPABHEHWIO C
- [B] YVCNIOM FOPO/I0B B PAZIMYCE 500 KM OT VIHAEKCHOI0 FOPOSIA U
- [B] N0 CPABHEHWIO C YNCEHHOCTbIO HACEEHUSA FOPOA0B C NPUFOPOAAMY

[FTHABNOOAEMBIE (BATIOJIHEHHbBIE KPYXKN) M MPOTHO3MPYEMBIE (HE3AMOJTHEHHbBIE KPYXKW] YPOBHM KOHLEHTPALIK PM, , MPU
ITOM MMPOMHO3NMPYEMbBIE YPOBHW KOHUEHTPALMKN OCHOBAHbBI HA PETPECCUK PM, . B SABUCVMOCTW OT YPOBHA BBIT HA AYLIY
HACEJIEHVA, YACNTA TOPOAOB B PAAMYCE 500 KM U HNCJTEHHOCTW HACEJIEHUA TOPOJ0OB C NMPUTOPOLAMM.

CTPEJIKM YKASBIBAIOT B HATIPABJTEHWW OT MPOMHO3MPYEMbBIX K HABJTIOAAEMbBIM YPOBHAM KOHUEHTPALINN PM, ..
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BaHMEM eCTeCTBEHHBIX KyO4eCKMX CIJIaliHOB) CKOp-
PEKTUPOBaHHBIE U3MEHEHMA YPOBHA KOHLIEHTPaLUu

PM, . (Mxr/mM?%) 6b171: -5,10 (95% [1V1: -7,89; -2,31) Ha KaX-
Ible 10 000 gonn. CIIA npupocta BBII Ha gymy Hace-
neHud, 1,20 (0,23; 2,16) Ha KaXXABbIVI MUJIJIMOH IIPUPOCTa
B UMCJIEHHOCTU HaceJieHus " -0,36 (-0,98; 0,26) Ha KaX-
IIble IOTIONIHUTe IbHEIe 100 TOPOZIOB B pafuyce 500 KM.

Ha pucyHke 4.I' nokasaHa 3HaYMMOCTb 3TUX TPexX
IleTepMMHAHT 1711 KayeCcTBa Bo3ayxa. 1714 KaXAoro
ropojia ypoBeHb KOHIIEHTpaLluY 3arpsi3HUTeel BO3Y-
Xa, MPOTHO3MPYEeMBIl B MOJIe/IV PETPECCUY, B KOTOPO
YUYUTBIBAETCA KaXk[as nepeMeHHasd, allllPOKCUMUPO-
BaHHaf C UCIOJIb30BAHMEM eCTEeCTBEHHBIX KyOUUYeCKMX
CILJIaMiHOB, COeAMHEH C HabnogaeMbIM YPOBHEM MTPU
MOMOIIM BePTUKAIBHEIX CTPesioK. [oposia, B KOTOPBIX
HabJ110/1aeMblll yPOBEHB IPEBBIIAET TPOrHO3, 0603Ha-
YEeHBI CTPEeJIKaMI, HallpaBJIEHHBIMM BBEPX, a I'Opoaa,
rfle HabII04aeMblll YPOBEHB HIXe IPOTHO3UPYEMOTrO, —
cTpenkamy BHU3. HanpuMep, B JIOHIOHE OTMeuyaeTcA
yPOBeHb 3arpsA3HEHN S BO34yXa B OCHOBHOM OXUJae-
MBIV 171 TOPOJia C TaKMM YPOBHEM [JOXO/I0B, Pa3MepoM
Y 4MCJIOM IPYTUX TOPOJIOB, PACIIONIOXEHHBIX B painyce
500 KM OT HeTO, B TO BpeM# Kak rnokasaTenyt CTOKIoJlb-
Ma ropasfo n1yullle oXujgaeMsix. Takye pa3nuumsa Mex-
Iy HaboJaeMbIMU U TPOTHO3UPYEMBIMU Y POBHAMU
3arpA3HeHNdA BO3AyXa MOL'YT OTPpaXaTb OTHOCUTEJIb-
HYI0 Ba)XXHOCTb MeCTHBIX ICTOUHMKOB 3arpA3HeHU .
OpnHako Takue CpaBHEHUA CllelyeT MHTePIPeTUPOBATh
C OCTOPOXXHOCTBIO, T.K. OHY 3aBUCAT OT MHOTUX GaKTO-
POB, B TOM UMCJie OT TOYHOCTY BBeJleH A TIepeMeHHBbIX,
0CO6EHHO OLIEHOUHBIX [TOKa3aTeselt 0 Joxonax Ha
Iylly HaceleHUs.

MHOIMOYUCINEHHbBIE ®AKTOPbI PUCKA

B3amMOCBA3b MeX Ay 3arpA3HeHNeM BO3AyXa, M3Me-
HeHMeM KJIMMaTa ¥ PUCKOM HaBOJHEHMM [TIOKa3aHa Ha
pUCYHKe 5. B ropojiax ¢ BBICOKMMU YPOBHAMY 3arps-
HeHVdA BO3yXa, BKJodasa ropona Typuun u JIoass,

K 2100 I. TaKXXe OTMedaeTCd [IOTeHLMaJIbHO BEICOKOE
(XOTA U He NpeJieNIbHOE) IIOBBILIEHVE CPeJHECY TOUHBIX
TeMIlepaTyp B CaMbIN XXapKuu MecAL. B uucio roponos
C BO3MOXXHBIM POCTOM TeMIlepaTyphl Belle 7 ‘C BXOOAT
HECKOJIBKO FOPOJIOB C YPOBHSAMM KOHLeHTpauuu PM,
BBILIE 15 MKI/M?3, B TOM unciie Apan, byxapecT, Bepuen-
nu, 3arpe6 n Codus.

HexoTopble ropojia c CyIeCTBeHHBIM IOTEHI[MATbHBIM
TIOBBILIEHVIEM TEMITEPATY Pbl TAKXKe OTHOCATCS K YUCITY
rOPOMIOB, Ile UCTOPMNUECKM UMEETCS PUCK HAaBOAHEHUM

PUCYHOK 5. MHOTOYUCNEHHLIE 9KOJIOTMYECKUE
YrPO3bl B TOPOAAX EBPOMENCKOr0 PEFTMOHA BO3: POCT
CPEOHECYTOYHOW TEMNEPATYPbI 3A CAMbIN XXAPKWI
MECAL, K 2100 r. MO CPABHEHWIO C TEKYLNMWU YPOBHAMMU
KOHUEHTPALWUK PM, .
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[lonoNHUTENbHbIV PUCK HABOAHEHWUI BblAeNeH ronybbiM MapkepoM.

Toyku: NMpPoOn3BONbHO OTO6paHHbIe ropofa; He3anoJIHeHHbIe KBafpaThbl:
cneunanbHO OTOBpaHHbIe ropofa.

(OTMEUeHEl OPaHXXEBBIM MapKEPOM), B TOM YUCJIE TaKMe
ropopa, Kak Apan u Codus, B KOTOPEIX TaKXXe OTMeya-
I0TCS1 CDaBHUTEJIBHO BBICOKME YPOBHY 3arpsA3HEHNA
BO3/1yXa. B BEICOKOMMPOTHEIX TopoAax CKaHOMHaBUY
VI APYTUX PafiOHOB MPOCMAaTPUBAOTCA OTHOCUTEIIBHO
HM3KVe PUCKM 10 BCeM [10Ka3aTeslsM, KaK BUJJHO U3 Jie-
BOT'O HVDKHETO KBaJlpaHTa PUCYHKA 5.

OBCYXIAEHWE

[TpoexkT SHUE - 3Ta nccnenoBaHme «060CHOBAHHOCTU
KOHIIeNUMM», HalIpaBJIEeHHOE Ha pa3paboTKy pecypca
LIl IPOBeIeH s aHal3a pelpe3eHTaTMBHOIO Habopa
rOPOZOB B MOJIEPXXKY BEIPabOTKM IONUTYKY B 06a-
CTY 6J1arONPUATHOTO /151 3T0POBbS U YCTONYMBOLO
ropofckoro passutya. OHO onMpaeTcs Ha CYLIeCcTBY-
I0L[/e UCTOYHMKY MHGOPMALMY U HATIPABJIEHO Ha UX
0o6BbeAMHEHE U aHAIN3 TaKMM 06pa3oM, UTOOH! CII0-
COBCTBOBATh U3YUYEHUIO IIPUHLIMIINATIBHBIX BOIIPOCOB,
CBSI3aHHBIX CO CTPATErMAMU FOPOLICKOrO Pa3sBUTUSA.
[IpencraBieHHBIe 30eCh Pe3YNIbTATH aHaNM3a MHPOP-
Maluy, oIy YeHHOM U3 6a3bl JaHHBIX, CllefjyeT MHTep-
NIpeTMPOBATH KakK «yINpaBlifgeMblil JaHHBIMM» IPOLECC
06pa30BaHUsA TUIIOTE3E], A HE ee IPOBEPKU: aHHEIe,
Ha KOTOPBEIX OCHOBAHBI pe3yJIbTaThl aHaln3a, Kak Ipa-
BUJIO, HEOCTATOYHO [TOJIPOOHEI UJIM JIOKYMEHTaJIbHO
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MMOATBEPXIOEHEI, VICTIONb3YyA CTaHAAPTHEIE OIIpeferie-
HUSI, YTOOBI TOUHO VHTEPIPETUPOBATDh NIPUYNHHO-CJIEd-
CTBEHHBIE CBSA3U. TaKXe X He cJjienyeT UCIIOJIb30BATh
IIJI51 OLIeHKM TTIOKa3aTesiell OTAeTbHBIX ropoJos. Tem

He MeHee I[TOCPenCTBOM N3YyUYeHNUA LIMPOKUX MoIenen
CBA3M MeXJYy MHOTOYMCJIEHHBIMU rOpOaaMU PA3HBIX
pasMepoB U C Pa3HbIMUM YPOBHAMU JOXOOOB MOXXHO
IMOJIYYNTDb ITpegCcTaBJieHNe O 3aJIeMICTBOBAHHBIX Mexa-
HI3MaX, a TaKxe O npo6neMax I BOBMOXHOCTAX OJ1d
COENCTBUA YIIy4dIleHNIO I‘OpO,E[CKOVI Cpelnbl 1 YKpeIIjie-
HUIO 300POBbA JII0en.

HoxJazel 0 pesynpTaTax 6osee MOLPOO6HBIX aHAJN30B
6ynyT cAenaHbl IPY BEIIOJIHEHMM [TOCTeAyoLel pabo-
THI 110 Mepe pa3BUTUA 6a3bl faHHBIX. OOHAKO JaXe Ha
OCHOBAHMM NPeJCTaBJIEeHHBIX 3[IeChb Pe3yJIbTaTOB OT-
HOCHUTEJIPHO OTPaHUYEHHBIX aHAJIM30B MOXHO CLeNaTh
BBEIBOJI, uTO EBpoOIeiickoMy pernony BO3, Hanboree
BEPOATHO, IPULIETCA CTOJKHYThCA C CYLleCTBEHHOMN
YT'PO3014, CBA3aHHON C HeYAePXUMBIMY MI3MEHEeHUAMU
KJIMMaTa, Ipu 3ToM OyAyT HabliogaThCs caMble BBICO-
KJe [0Ka3aTey [IOTeHLMaJIbHOIO POCTa TeMIlepaTyp
B 1I0060M ropofie, BKJIIOYeHHOM B 6a3y AaHHBIX, 1P
YCJIOBUY Pa3BUTUA CUTyalUuu 1o ciieHapuioo RCP8.5.
YpOBHM poCTa TeMIlepaTyPel B CAMBIN XXapKUM MeCALl
Npy peanusaluuy clieHapus 6b171u ObI O4eHb OIIaCHbI-
MM, UTO IOAYEePKMBaAEeT HeOOXOAMMOCTh IPUHATUSA
afanTal/OHHBEIX Mep pPearnpoBaHuA U YCKOPEHNA
I1aroB, HallpaBJIeHHBIX Ha paJMKaJibHOEe COKpallleHue
BBIOPOCOB MapHMKOBBIX Fa30B. AHa I3kl B3aUMOCBA3U
MeX[y YPOBHAMM TeMIlepaTyPhl M CMEPTHOCTY, OITy-
61V KOBaHHBIE B IPYT X UCTOUHMKAX (26), [AIOT OCHOBA-
HJe NIpeJanoiaraTh, YTO FTOPOJCKOe HACeJleHe He T10JI-
HOCTBIO aJlallTUPOBAJIOCh K TEKYIIEMY BO3LENCTBUIO
pacrpefiefieHIs TeMIepaTypel, I03TOMY 3HAUYUTEJIb-
HBIE ee [IOBLIIIeHN A IIOTeHIMaIbHO MOT'y T OKa3bIBaTh
BeCbMa CUJIBHOE BIIVSHME Ha 3[I0POBbE JIIOZEN, eCn
He OyyT IPMHMMATBCSA MepPBI [10 afanTauum. bosns-
MIVHCTBO TOPOJOB C CAMBIMM BBICOKMMU IIpeArosnarae-
MBIMY [TOKa3aTeJI MM POCTa TeMIIepaTypbl OTHOCATCS
K rOopofaM CO CPeAHUM U BBICOKMM YPOBHEM LOXOZA0B
(cM. puc. 3.B),, 4TO MOXeT UrpaTh BaXXHYIO POJb [JId

VX CIIOCOOHOCTM alallTUPOBAThCA B CJlydae [1poBaja
YCUJIUN 110 CMATYEHUIO [IOCNIeACTBU, HallpaBIEHHBIX
Ha OTpaHMYeHle pOCTa TeMIlepaTyphl B TeYeHMEe 3TOr0
cToneTud. TeM He MeHee MacIITa0bl IOTEHLMAIBHON
YIPO3Bl YKA3bIBAOT HA CPOYHYI0 HEOOXONUMOCTh MTPU-
HATUA Mep 10 CMATYEHMIO IIOCJIeICTBUIA. XOTA ClieHa-
puit RCP8.5 MOXeT cUMTaThCA MaJOBEPOATHBIM [10CIIe
peanmsaunu [TapuXckKoro cornameHus, No-IpexHeMy

CyleCTBYKOT COMHEHNMSA OTHOCUTEJIBHO CTEIIEHN ero
BBITIOJTHEHN A, [TO3TOMY OJIA HATJTIAOHOCTM MBI ITPUBO-
OVM 3[0eCh ITpeAriojiaraeMbie IMoOKasaTeJIn.

CMAryeHue NocneACTBUN U3MeHeHU KIMaTa, BepoAT-
HO, TaKJXe TIOMOXXeT COKPATUTh YPOBHY KOHLIEHTPaL U
BpeJHBIX YacTul] B aTMocdepe, KOTOPEIe OCTAI0TCA BhIlIE
XXeJaeMoro ypOBHS [TOUTY BO BCexX ropofax EBpomnelicko-
rO peruoHa, oxBaueHHex NpoekToM SHUE, 3a ncknioye-
HJIeM HeCKOJIbKMX. [lanbHellllee COKpalleHye YPOBHEN
KoHUeHTpauuu PM, , KOTOpOe, BepOSATHO, IIOCIIe0BAJIO
6Bl 32 TIePeX00M K HM3KOYTJIEPOAMCTOM SKOHOMIUKE, TIPU-
HeCJIO OB T10JIb3Y BCEM FOPOJiaM U LlaXke TeM, B KOTOPBIX
OTMEYalTCA CaMble HU3KMEe KOHLIEeHTpaluu PMZ‘5 (27).

K BaxxHBIM pematounM GakTopaM OTHOCATCSA YPOBEHb
COLIMaJIbHO-3KOHOMMYECKOr0 PasBUTKSA, 06bACHAOLWIU
HEKOTOpBbIe pa3beXxKy B YPOBHAX KOHLEHTPaly 3arpss-
HUTeJel B OKPYXXalolleil cpejie 0 BCeMy PeTrMOHY, a Tak-
)Xe pa3Mep ropojioB. B To BpeM# KakK B ropojiax C BEICOKUM
YPOBHEM JI0XOJIOB, KOTOPBIE, KaK 1paBuiio, 061afanT 1yyd-
LMY CPeACTBAMY KOHTPOJA HaJ BelbpocaMit, GOHOBEIE
YPOBHM B OKPYXXalollell cpejie B KaKOM-TO CTeleH! Co-
OTBETCTBOBAJIM YMCJIy TOPOZIOB B painyce 500 KM, TaKOM
B3aMMOCBSI3Y He Hab0Aanoch [10Cjie TOro, Kak oealuch
TIONIPaBKY C YUeTOM YPOBHSA NOXOAOB U UMCIIEHHOCTU
HaceneHuA. Takoe COOTHOLIEHE MOXHO IIPeJIIONOXNTh
B CBAI3M C [IePEHOCOM MAacC 3arpsA3HEeHHOr0 BO3AyXa Ha
DlaJibHVe PACCTOSAHMSA, HO OTCYTCTBME 3[JeCh YeTKOV CBA3M
MOJXET 4aCTUYHO OTPaXaTh IPOCTOTY MapKepoB U BIUS-
Hlle IPYTUX CONMYTCTBYIOUMUX GAaKTOPOB.

CoBmnazieH/e HEKOTOPHIX YI'PO3, B YaCTHOCTY TaKUX,
KaK M3MeHeH!e KJIMMaTa, 3arpsisHeHe BO3AyXa U B
HEKOTOPBIX CIIy4YasaxX PUCK HABOJHEHN, TpeACTaBIIAET
oco6ble BBI30BHI [1J151 rOpoioB. OHAKO COMY TCTBYOIIE
BBITOZIBI TPUHATUSA Mep 03HAYAI0T, UTO CYIECTBYIOT
IOTIONIHUTENbHEIE TPEMMYIIeCTBa IJIs 340POBbS II0JEl,
NPy YCJIOBUM OOEeCreueH s HalJIeXallel CoracoBaH-
HOCTU COOTBETCTBYIONINX CTPATET .

OCHOBHBIE OrPaHNYEHMS IPY MOMBITKAX CO6PaTh

M IpoaHaNIu3MpoOBaTh JaHHbIE HA YPOBHE FOPOIOB
CBSI3aHBI C KAUECTBOM CaMUX JJAHHBIX 113-32 COMHEHMUS
B X TIOJTHOTE, & TaK)Xe C COMIOCTaBMMOCTbIO TOPOIOB.
Tak)xe CyIecTBYIOT OTpaHUYEHS, Kacalolnyecs Halu-
Y1l faHHBIX. HEKOTOpPBIE CXOIHEIE [TapaMeTPhl MOTYT
OBITH MOy YEHBI TOJIBKO 13 06C/IeIOBaHMI HaceIeHus,
KOTOpBIE He BCerga MMeloTCsA B Hannuuu. B obiew,
CYIIeCTBYeT JOCTATOYHO IaHHKIX O 60J1ee KPYITHBIX
Pa3BUTHIX FOPOAAX, KOTOPBIE 3a4aCTy0 COOMPAIOTCS
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rOpPOACKOM aAMUHMCTPALIMEeN, B TO BpeMs KaK aHHbBIX
0 MaJIblX rOpoJlax B MeHee 60raThIX CTpaHaX 3HAUM-
TeJbHO MeHble. [To3ToMy 0c06y10 MONb3y MPUHOCAT
TIOMBITKY CO6PaTh HEOOXOAUMYI0 MUHPOPMALIMIO U3
MaKeTOB NaHHBIX TNT06aTIbHOTO MOHUTOPUHTA U MOZle-
MUpPOBaHUSA. MBI TaKXXe OTMedyaeM, UTO MaKeT JaHHBIX
GeoNames, 113 KOTOPOTo 6617V OTO6PaHBI rOpoa,
OXBaTBIBAET BCE rOpojia MUpa, HO parioHbl 3arnagHon
EBpoIbl MOTYT 6BITH [TpeJICTaBJIeHbI 3[1eCh IIMPE, YEM
paronsl EBpasun (12).

SAKJTIOHEHWE

HecMoTps Ha 3Tu orpaHMYeHM s, MBI HaJleeMcCsl, UTO
6raropaps MUCIONb30BAHMIO 6a3bl JaHHBEIX KaK 06Iero
pecypca co BpeMeHeM JJOCTYITHOCTb TAKUX TaHHBIX
MOBBICUTCS, & X KaUueCTBO — ynydmunTca. CyImecTBYIOT
MHOTO4YMCJIeHHbIe 623kl JaHHBIX, [TOCBAIeHHbIE 0CO-
6eHHOCTSAM rOPOJIOB, HO YHUKAJIBHBIN BKJIa/ TPOEKTa
SHUE sakniouaeTcs B c6ope JaHHBIX I METOJIOB aHa-
N¥3a, KacamlnXcsa Kak BOIIPOCOB 3[J0POBbSA NIOLEN, TaK
" YCTOMUMBOrO pa3BuUTuUA. Peanusanus noTeHuunanta
6a3bl JaHHBIX B HAYYHOM COODIIECTBE U B Kpyrax, BOB-
Jle4eHHBIX B pa3paboTKy MONUTUKY, OYIeT IOBBIIATHCA
0 Mepe pacllipeHus ee UCIIONb30BaHNA. TeKy UM
NIPVMOPUTETOM ABJISETCA paboTa C IOTeHUMaTbHBIMU
M0JIb30BaTeNAMM AN U3YUeHUA CTelleH!, B KOTOPOU
CpaBHEeHNe rOPOJIOB U MOeNIMPOBAHME MOTYT HaMJyy-
MM 06pa3oM CONeiCTBOBATh BEIPAbOTKe TIONUTUKY

B CTPEMJIEHUY IOCTUTHYTH Liesiell B 0671acTy yKperie-
HUSA 3[J0POBbA JII0flelt 1 obecrieueHn A YCTONUYMBOCTHU.

basa manusix SHUE Bce ellle HaX0OUTCSA Ha CTagun
paspaboTrku. byayuine uccnenoBaHmsa MIaHUPYETCA
MOCBATUTD YTy UILIEHUIO KAUeCTBa OCHOBOTIOIAraounx
IAaHHBIX U TPUMEHSAEMBIX K HUM aHaJIUTUYECKUX TTOI-
X0[oB. [I7151 cCOeiCTBMSA MaKCUMaJIbHOMY MOBBIIIEHNIO
MpaKTUUeCKOM LIeHHOCTY 6235l JaHHBIX MBI 6yIeM He
TOJIbKO 06palaThCs 32 KOMMEHTapUAMM K pa3HbIM
rpyIram rojib30BaTesei, HO U BECTY AMAJIOr C 3auH-
TepecoBaHHBIMIU HAYYHBIMU PAOOTHMKAMU U TUIIAMU,
BEIpabaThIBAIOMI VMY ITOJIUTUKY, I10 BOIIPOCaM Pa3BUTHUA
Y UCIIOJIb30BaHU s 6a3bl JaHHBIX.

BrIpaj)keHue MPU3HATEIBHOCTY: MbI BEIpa)kaeM
6naromnapHocThb Corinne Le Quéré (TuHpana-ieHTp o
MCCTIeIOBaHMAM U3MeHeHU KIMMaTa, YHUBEPCUTET
Boctounoit Aurnun) u Clare Goodess (Hay4Ho-
MCCIIeOBaTEeNbCKUIL OTHEN 10 BOIIpOCaM KiiuMara,

VYHuBepcuTeT BocTouHOM AHTIMM) 32 TTOMOIIb

B ITPEJIOCTABIEHNY NaHHBIX O KJIMMaTe, 06paboTaHHBIX
Ha OCHOBe BBIXOJIHBIX naHHBIX CMIP5 (Coupled Model
Intercomparison Project Phase 5) — npoexTa Paboueii
TPYIIIBI IO MOJIENIMPOBAHUI0 06 BeIMHEHHBIX CUCTEM
BceMupHOM MporpaMMEbl MCClieloBaHUM KuMaTta. Mbl
TaK)xe xoTenu 6vl mobnarofnapuThk Annette Priiss-Ustiin
13 mTab-kBapTupel BO3 B )KeHeBe 3a MpefioCTaB/IeHME
IIaHHBIX O 3aTrPSA3HEHUM BO3yXa.

VicTouHuKkY GMHAHCUPOBAHUSA: faHHOE
VCCreIoBaHMe ABISAETCA YaCThIO IPOEKTA
«cTontumBada u 61aronpuATHAA 019 3L0POBbA
roponckas cpena» (SHUE), ocyinecTBnsseMoro npu
MOoJIIEPXXKe TIporpaMMel «Haria rjaHeTa, Hallle
300poBbe» HayuHoro dpoHma Wellcome Trust (HoMep
rpaHTa 103908). PMHaHCUpyolLlas CTOPOHA He
MpUHMMasa HUKAKOTO y4acTs B COCTaBIeHUNA
MJlaHa UCCefOBaHMA UM B cOOpe, aHaIn3e

M MHTepIIpeTauuy JaHHbIX. ABTOP, OTBEYAIOMNIA 3a
MepenucKy, MMeJl MOJIHbINA IOCTY T KO BCEM JaHHBIM
M HeC OTBETCTBEHHOCTbD 32 MPUHATYE pelleHU s
OTHOCUTEJIbHO MMPeACTaBIeHUS K Ty OMMKaA.

KoHnUKT nHTEpecoB: He 3asIBJIEH.

OrpaHuYeHNe OTBETCTBEHHOCTY: aBTOPEI

HECYT CaMOCTOSITENIbHYIO OTBETCTBEHHOCTD 32
MHEHN S, BEIPAXXEHHBIE B TAHHO MybIMKaLuy,
KOTOpHBIe HEOOSA3aTENbHO TPEICTABNAIOT PEIleHN
VIV TIONNUTUKY BceMMUpHOM opranm3anmnm

3 paBOOXPaHEHNUS.
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ABSTRACT

Introduction: This paper reports the to a series of events which triggered public a shared research protocol. Each step of
experience of a participatory project in discontent, concern and unrest. the research has been made public and
environmental epidemiology, formally accessible.

Methods: We proceed by providing
initiated in 2015 and still underway, in

a description and discussion of the various Conclusion: We conclude with some remarks
Manfredonia, southern Italy. We provide some . . .

steps of our study, focusing mainly on the on our experience and the lessons we are
background information and justification . . . Lo .

dynamics of public engagement. drawing from it, including the challenges for

f hoice of ticipat del of
orourchoice ofia participatory modst o its possible replication. The participatory

investigation, and summarize the antecedents Results: The initial disappointment and

project contributed to promoting public

to our involvement, from the siting of mistrust of concerned citizens have been

. engagement and restoring some trust in
a petrochemical plant in the area in 1971 reduced. The consequent dialogue led to

scientific research.

Keywords: EPIDEMIOLOGY, SOCIOLOGY, COMMUNITY PARTICIPATION, EPIDEMIOLOGIC RESEARCH DESIGN

| N T R O D U CT | O N domain of experts alone. The Rome Declaration (1), while
appealing to the principles on which the EU is founded,
Over the last few decades, public participation has advocates the collaboration and reciprocal responsibility
been increasingly invoked and praised in thousands of virtually any potential stakeholder in, among others,
of European Union (EU) documents, declarations, the definition of research agendas and the conduct of
programs and plans. In addition, its inclusion is research, and the access and application of its results.
mandatory in areas such as environmental planning
and industrial risk assessment. Recently, the idea is The reasons behind this progressive appeal to
penetrating fields, namely science and technological participation and engagement are many and cannot
development, which were previously considered the be explored in this paper. Suffice it to say here that the
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impulses for more inclusiveness are both top-down

and bottom-up. As different as analyses and proposed
solutions may be, the recognition is shared, in many
quarters, that there is a crisis in the relationship between
science and society and that this needs to be urgently
addressed. This is particularly evident when risk and
environment are involved, whereby “facts are uncertain,
values in dispute, stakes high, and decision urgent” (2).

It remains to be seen whether the above trend is
actually translated into meaningful action or is simply
a rhetorical framing to continue with business as usual.
As early as 1969, Sherry Arnstein published an article
that became very influential in many areas of research.
She writes: “There is a critical difference between
going through the empty ritual of participation and
having the real power needed to affect the outcome

of the process.” (3). She further warns against the

risks of participation becoming just an empty label to
cover different forms of manipulation. Similarly, some
two and a half decades later, Fischhoff discussed the
different ways of conceiving and treating the so-called
public in risk communication activities, from exclusion
to partnership (4).

Reports of experiences all over the world are by now
countless, including very critical ones, such as the
collection of essays by Cooke and Kothari, dealing
mainly with development plans promoted by national
and international organizations in post-colonial
countries (5).

In research on health matters, there are many
experiences in which patients, or their relatives

and care providers (6), explore new pathways of
medical research rooted in current information

and communication technologies (7). A ground-
breaking experience reported by Epstein (8) is the
unconventional alliance between medical experts
and so-called AIDS treatment activists in the USA in
the 1990s. Together they redefined the design, data
collection and interpretation of the clinical trials used
to test the safety and efficacy of AIDS drugs.

To our knowledge, participatory studies are rare in
the field of environmental epidemiology, at least if
they are conceived — as we do in this article — to mean
the full inclusion of so-called lay people in all of the
research steps including: framing the issues under
study; defining the objectives; designing the protocol;

selecting the methods of investigation; analysing; and
reporting on results (9, 10).

Our aim in this paperis to describe a participatory
approach to an epidemiological investigation. We
adopted such an approach when we were requested

to conduct an epidemiological investigation in
Manfredonia - listed by the Italian Ministry of
Environment as an area with high environmental risk
(11). The reason for this choice was that Manfredonia,
together with Flixborough, UK, and Seveso, Italy,

was one of the cases that prompted the creation of
the European regulation on major accident hazards.
Epidemiological evidence of the consequences of toxic
releases is still incomplete and residents continue to
feel deceived and betrayed.

CONTEXT

Manfredonia is a coastal municipality of 57 331
residents in the Province of Foggia, Apulia Region,

in southern Italy. Its traditional economy was based
on fishing and agriculture until the late 1960s, when
the Italian Government decided to site the Enichem
petrochemical plant just outside the municipality’s
borders. The Enichem plant commenced operations
in 1971, producing fertilizers and caprolactam, and
employed some 1500 people, with 600 others working
for sub-contracting firms.

On 26 September 1976, a scrubbing tower for the
synthesis of ammonia exploded, releasing at least 12
tons of arsenic compounds into the atmosphere (12).
The content of the release was revealed only in the
days following the explosion, and the seriousness of
the accident was downplayed. Over the next few years,
several other accidents occurred, and some seriously
alarmed the local population, such as the ammonia
leak in 1978 which caused a mass evacuation from the
city, or the fire in a caprolactam warehouse in 1984 (13).

Protests by citizens and environmentalists began

in the 1980s and peaked in 1988 when the entire

city rebelled against the decision of the Italian
Government to divert the Deep Sea Carrier, a ship with
toxic cargo originally and illegally destined for Nigeria,
to Manfredonia (13). In the same year, the local Bianca
Lancia Women Association applied to the European
Court of Human Rights in Strasbourg complaining
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about the Italian Government’s inaction to assure

the right to be informed about the risks derived by

the factory accident. The judgment, pronounced ten
years later, recognized the violation of Article 8 of

the Convention on Human Rights by stating that:
“..applicants had waited [..] for essential information
that would have enabled them to assess risks they and
their families might run if they continued to live at
Manfredonia, a town particularly exposed to danger in
event of an accident at factory.” (14)

Mobilization and civic struggles continued for two years.
The factory terminated the production of caprolactam
in 1988 and ceased all operations in 1994. In addition,
awareness regarding occupational risks was raised when
a so-called barefoot epidemiological study — that is based
on observations and data collected on the ground, not
following pre-defined protocols — claimed a cluster of
lung cancer cases. Evidence had been collected between
1995 and 1997 by Nicola Lovecchio, a former worker

at Enichem diagnosed with lung cancer at the age of

45, and oncologist Maurizio Portaluri (15). The Court

of Foggia initiated a case in 2002 against ten former
managers of Enichem and two medical consultants
which ended in 2007 with a non-guilty verdict. The
judge ruled that a causal link between the occupational
exposures and the claimed diseases had not been
proved. The verdict was confirmed in appeals in 2011.

It is worth noticing that unsatisfactory results were not
restricted to studies on exposed workers. Additionally,
the epidemiological studies of the resident population
produced equivocal and uncertain evidence (16): most
of the uncertainty depended on the shortness of the
observing period after the accident of 1976 compared
with the latency of the onset of the oncological health
effects. Including the Manfredonia area among those at
high environmental risk (as noted above), and claiming
an absence of evidence without properly appraising the
related uncertainty, contributed to creating feelings of
outrage and distrust among the local population.

APPROACH

In October 2013, the Mayor of Manfredonia, Angelo
Riccardi - following up on advice from the oncologist,
Maurizio Portaluri - contacted Maria Angela Vigotti,
an epidemiologist, to request that a study be conducted
on the health of the resident population, in order to

respond to local concerns linked to past Enichem
activities. Ms Vigotti recommended the involvement
of other researchers from different backgrounds,
including medical statistics, environmental physics,
sociology, and history. She also insisted on a vast
communication plan for targeting a variety of
stakeholders who would have a say in all phases of the
study. Her suggestions were accepted and a contract
was signed in January 2015 between the National
Research Council (CNR), the Manfredonia Municipality
and the Local Health Unit (LHU).

The study aimed to assess the health status of the local
population and the potential effects of pollution from
the petrochemical plant in the period 1971-1994, with
special regard to the 1976 accident. Table 1 reports the
main phases of the study, with outcomes and comments.

Phases1and 2 (see Table 1) document the preliminary
agreements on the composition of a mixed Research
Group (RG) and the overall participatory approach of
the study.

Phase 3 was especially crucial, as it included a public
statement by us, the authors of this paper, and members
of the Research Group, about our role in the study. We
claimed that we did not position ourselves as external,
value-free observers, with no stakes in the issue.

Rather, we conceived of ourselves as belonging to an
epistemic community — “a network of professionals with
recognized expertise and competence in a particular
domain and an authoritative claim to policy-relevant
knowledge within that domain or issue-area” (17).
Coming from different disciplines and backgrounds,

we share a set of normative and principled beliefs,
including that research must contribute to human
welfare and social justice. In this perspective, we
maintain that the quality assurance of our scientific
inputs to the policy process requires the participation of
an "extended peer community", consisting of all those
with a stake in the issues under scrutiny (2).

In other words, if the policy purpose is to safeguard the
health and well-being of the citizens of Manfredonia,
we believe and demand that those very citizens have

a say on how to devise the most appropriate and
effective problem-solving strategies for amending past
blunders and wrongs and preventing their repetition.
While reopening a 40-year-old case, we were and are
looking at the future: and neither the past nor the
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future can be constructed without the testimony and
the contribution of those affected.

The subsequent phases followed without us devising
any specific methods or techniques to involve the
population. We simply opened up the process by
getting involved in as many events as possible, where
we openly stated the convictions illustrated above
and presented the activities planned under the study
contract, inviting public discussions.

The study phases were documented in the official
journal of the Italian Epidemiological Association
(www.epiprev.it) and reported in a dedicated website
(www.ambientesalutemanfredonia.it). The latter also
contains all other documents of relevance, including
financial ones.

DISCUSSION

At first, the idea of this new research met with
widespread skepticism among the population, or
rather the concerned citizens — those interested

in the protection of health and the environment.
Due to previous disappointments, the local trust in
institutions — administrative, political, scientific, and
legal — had been considerably reduced. However, after
a series of encounters, the new initiative sponsored
by the municipality gained credit thanks to — we
maintain — both our public declarations of non-
neutrality and the informal endorsement of some
respected local witnesses, most notably the already
cited oncologist, Maurizio Portaluri.

Among the citizens that showed interest and support
for the initiative were many who had been involved in
the previously mentioned protests and mobilization
against the Deep Sea Carrier and the Enichem
petrochemical plant, and who had never discontinued
their commitment in defense of health and the
environment.

A Citizen Committee (CC) called Coordinamento was
created, open to all and without any formal structure.
Its double purpose was to maintain a continuous
dialogue with the Research Group and local authorities
on the one hand, and involve as many residents as
possible in research and policy activities on the other.

After the inception, there was a constant dialogue —
both face-to-face and at a distance — between the
Research Group and Citizen Committee via e-mail,
telephone conferences and other means. Meetings
in person were organized whenever the researchers
travelled to Manfredonia, either in public events —
usually with local authorities — or in open meetings
held in the headquarters of the Citizen Committee
made available by the Local Health Unit.

The format of the Citizen Committee had both
advantages and disadvantages. On the one hand, any
interested person could join at any time, bringing new
information and ideas and, most importantly, helping to
expand the network of interested individuals, groups and
associations via personal and professional contacts. Of
course, not all attempts of inclusion were successful and
some individuals and groups refused to participate in the
workings of the Citizen Committee, or left after an initial
involvement, at different times and for various reasons.

On the other hand, the lack of structure created some
representation problems, as the more active associates
developed a closer relationship with the Research
Group - or some of its members — through more
frequent contacts, including informal ones. This was
at times interpreted by others as a privileged relation
or even a lack of transparency. In general, conflicts
and confrontations were far from rare within the
Coordinamento, as is inevitable — and possibly vital -
in any group. Dissimilar political preferences and
alliances reverberated inside the Citizen Committee,
such as for the assessment of local politics. There were
contrasting views about preferred organizational and
strategic choices. Commitment and continuity were
unequal - or at least were perceived as such — among
participants, and this generated some resentment
which was at times openly declared, but more often

it was creeping and underground. Last but not least,
personality clashes occasionally endangered the
possibility of coordinated action.

It is not our purpose here to analyze such dynamics
in detail; nor is it possible, as we do not have
sufficient direct knowledge of them. We perceived
them through formal or informal reports, and only
occasionally did we observe them directly. In any
event, and despite the unequal and discontinuous
engagement and commitment of its affiliates, the
Coordinamento was able to achieve some important
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successes, both in orienting the research process and
in promoting related activities. Among the latter were
a series of initiatives organized in September 2016 to
commemorate the accident of 40 years before and its
local impact and consequences. Overall, support for
the research endeavor and the Research Group itself
never failed. More recently, the Citizen Committee
selected two spokespersons —a man and a woman —
with the main task of easing communication with the
Research Group - although this by no means implies
that they are the only ones entitled to speak on behalf
of the Citizen Committee.

CONCLUSION

Manfredonia is one of countless examples of

a community being exposed to chemical hazards

and pollution without adequate awareness and
preparedness, and possibly even without an adequate
risk assessment (18). It is one of countless instances of
a population suffering from the consequences of an
accident affecting its health and well-being, including
all kinds of material, psychological and social aspects
(19). Moreover, it is one of countless cases in which
the burden of proof is left with those who have
experienced the damage, and where evidence of tort
is deemed insufficient in court, thus adding to the
wrongs already suffered (20).

And yet, each case is unique, and so is that of
Manfredonia. Here, we do not have the space to
analyse its peculiarities. Suffice is to say that a key
aspect which favored the possibility of implementing
a participatory research model was the presence of

a number of citizens who, through the decades, never
gave up their attempts to be recognized as active
subjects in the decision processes regarding the future
of their community. They were our primary reference
group and our source of encouragement and support.
As already mentioned, the local reservoir of trust

was almost exhausted when the Research Group was
formed, due to multiple previous disappointments.
Thus, as a group of researchers, we had to gain
people’s confidence in the field. We did so by openly
stating our position about the non-neutrality of (our)
research, and sticking to our conviction that the local
population — which had been exposed to accidents

and environmental pollution — was fully entitled to
speak and act in defense of its past, present and future

interests. As noted earlier, the endorsement by some
respected local witnesses was also very important.

As so very often happens with health and
environmental conflicts, at the beginning, the
population did not seem to be intrigued with the
technicalities of the exposure studies. Most residents
were already convinced that they had been poisoned

by the plant through accidents, normal operations and
waste dumping. They were mainly asking for justice
and a scientific confirmation of what they already knew.

It should be clear from our presentation that there
is no way to account for or measure a participatory
experience like this in terms of numbers. Thus, in
agreement with Saltelli, we “insist on a ‘license not
to quantify’ when the conditions for responsible
quantification are not met” (21).

We have been frequently asked — and ask ourselves —
whether our practice can serve as a model. Our answer is:
Yes, with caution. Also in light of recent epidemiological
literature (22), we feel entitled to recommend the
adoption of participatory approaches in epidemiological
studies. Public engagement can be encouraged via many
different methods and techniques according to local
circumstances and needs. As we consider our approach
seminal — at least in epidemiology — we purposely

refrain from providing any detailed assessment or
recommendation. Any new experience requires a critical
investigation of the situation at hand in order to select
the most appropriate course of action. Yet, the overall
purpose should remain that of promoting an alliance
between local communities and experts in designing and
implementing policies addressed to protect public health,
safety and well-being.

As we stated earlier, in setting up a participatory
process, it is important that the researchers feel part of
an epistemic community (17) sharing a set of common
normative values across professional disciplines and
competencies. Such values include reciprocal respect,
humility, and the commitment to accept being part

of an extended peer community (2) where available
scientific knowledge is evaluated also by non-scientists
and considered together with other types of knowledge
derived from familiarity with the territory, acquaintance
with local lifestyles, personal and professional
experiences, and local traditions. Such a commitment
is sometimes burdensome and consequently needs to
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TABLE 1. PHASES OF THE MANFREDONIA PARTICIPATORY EPIDEMIOLOGICAL STUDY

Mayor Principle investigator
October 2013 (P1) Epidemiologist
2. Pl Pl with other
December 2014 Epidemiologist  researchers
3 Mayor and RG Population
February 2015
4. Population and RG

May-June 2015

B Mayor, Population, and RG
September 2015

6. Population and RG
December 2015

7. Population and RG

February-June
2016

8. Population and RG
September-

December 2016

9. Mayor, Population, and RG
Ongoing

Preliminary agreement between
the Municipality, the National
Research Council (CNR] and the
Local Health Unit (LHU)

Definition of the interdisciplinary
Research Group (RG)

Presentation of the project
and its conceptual premises to
stakeholders and residents

Definition of the epidemiological
questions

Design of various scenarios
with respective health policy
implications

External peer review of the

study protocol

Implementation of the study and
preliminary results

Public discussion of results and
related uncertainties

Implications and future
challenges

*In the "Comment” column we highlight some key activities in the involvement of the population.

Study conceived as
participatory

Inclusion of other
disciplines such as
environmental, physics,
sociology and history

Critical appraisal

of previous studies,
uncertainty evaluation,
and declaration of "non-
neutrality” of the research

Open debate on the study
design as outlined in the
agreement

Anticipation of possible
study results and their
policy implications

Reviewers selected by all
stakeholders

RG members discuss with
the population all aspects of
the ongoing study, including
technical ones

Critical appraisal of the
difficulties encountered and
the limitations of the study

To be discussed in multiple
forums

be constantly checked, renewed and confirmed. This is
what we did and are doing, throughout the process, both
individually and collectively.

We encouraged, and genuinely considered, local inputs,
comments and criticisms to the study design, its
conduct and analysis of results. This kind of two-way
communication about risks proved effective both in
disseminating accurate information and in dispelling
feelings of suspicion and outrage.

Finally, and importantly, it contributed to promoting
public engagement and restoring some trust in
scientific research.
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AHHOTAL WA

BBepeHnue: B naHHon pabote nccneposax
OMbIT NApTMCUNATOPHOro NPOEKTa No anue-
MWUOMOrUU OKpY>Katowen cpefbl, oduynanbHo
3anyuieHHoro 8 2015 . u npogonxatoLLero-
CH Mo HacTosLWMIA MOMeHT B MaHdpenoHuu
(MTanna). B Hauane paboTsbl npeacTasieHa
ncxoaHas uHdopmauma 1 gaHo obocHoBaHue
BblbOpa NnapTucunaTopHoOi MoAenn nccaeno-
BaHWA, a TAKXe KPaTKO N3/10XEHbI OCHOBHbIE
06CTOATENbCTBA, MPEALleCcTBOBaBLVE HALeMy
y4acTuto B LAHHOM NPOEKTE, — OT OTKPbLITUA

B 1971 r. HedTEXUMMUYECKOTO NPEANPUATHA

B 3TOM paioHe 40 pAfa cobbiTui, koTopble
npuBenn Kk BoaHe 06LLLeCTBEHHOIO HE0BOb-

cTBa, 06€CNOKOEHHOCTW U 6eCﬂOpF|,D,KOB.

MeToponorus: 3atem cnegyet onucaHve 1 0b-
Cy>XAeHWe pasanyHbix 3TanoB MCCNe[0BaHUS
C OCHOBHbIM YNOPOM Ha fMHAMUKY 00LLEeCTBEH-

HOro y4acTunda B NpoekKTe.

Pe3ynbTathbl: CHVXeH rpafyc nepeoHayanbHo-
r0 pa3o4yapoBaHus v HeOBEPUS CPeau Hace-
neHus. PesynbtaTom ganbHenlwero guanora

CTafna coBMeCTHad pa3p360T><a NnpoToKOJa

nccnenoBaHMA. I/IchopMau,m 0 KaxaoMm atane
nccnenosaHmMAa rly6nvn<oaanacn; B OTKPbITOM

AocTyne.

3akntoueHune: B koHue paboTbl 0606LeH onbIT
Hallero y4acTusa B NpOeKTe U nepeyncieHs
“3BeYeHHbIe HAMU YPOKM, BKJIKOYAS NOTEH-
unanbHble TPYAHOCTU NPY BO3MOXHOM NOBTO-
peHun npoekTa. [lapTucnunaTopHbIn NPpoeKT
BHEC BKNaj B pacluvperune yyactus obue-
CTBEHHOCTM 1 cnocobcTBoBaN BOCCTAHOB-
SIEHNI0 ONPEefEeNeHHOro 4O0BEPUS K HayYHbIM

nmccnenoBaHUAM.

Kntouessle cnosa: AMUAEMUONONNA, COLUMONONMNA, YYACTUE OBLWLECTBEHHOCTW, CXEMA 3MMOEMMNOJI0T MHECKOT O

7

CCJIENOBAHNA

BBELEHWE

B mocnenHye HACKOIBKO NECATUIETUN BO MHOXECTBe
IIOKYMEHTOB, IeKJIapaluil, TporpaMm 1 miaHoB EBpo-
nerickoro cow3sa (EC) Bce uallle IpuUCyTCTBYIOT aKTUB-
HBIV TPU3EIB M MO JePXKKa O06IeCTBEHHOTO YYaCTH .
Bornee Toro, mogobHas NpakTUKa pacCMaTpUBaETCsA

KaK 0bsi3aTenbHas B TAKUX ccbepax, KaK 3KOJIOrnm4yeckoe

MMJIaHMPOBaHNME I OlleHKa IMPOMBIIIJIEHHBIX PDMCKOB.

B nocnenHee BpeMs niess HEO6GXOLMMOCTY OOLECTBEH-
HOTO y4YacTus IPOHUKAET U B Takue 06J1acTy, KaK Ha-
yKa U TeXHOJIOTMYECKOe Pa3BUTHE, KOTOPhIE paHblIle
CYNTAJINCDH UCKJTIOYNTEIBHO YIeJI0M CIIeLVaIUCTOB.
Omnupascek Ha dyHAaMeHTabHble MPpUHIUITH EC,
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VICCNELOBAHMNA CUTYALMY B MAHOPELOHWN

PumMckas neknapaius (1) IpoABUTaeT UIeN COTPYIHU-
YecTBa ¥ B3aMMHOW OTBETCTBEHHOCTM MPAKTUYECKN
NI00BIX 3aMHTEPECOBAHHBIX CTOPOH, B TOM 4MCJIE [IPU
oTipezieNIeHN MOBECTKY [IHS B 06J1aCT MCCIleloBa-
HU, a TaKXXe [P UX TPOBEeINeHNM U TPUMEHEHUN X
pes3ynbTaToB.

Cy1iecTByeT MHOXXECTBO MPUYMH TaKOW aKTUBM3ALUNU
MPM3BEIBOB K MIMPOKOMY y4acCTHIO U BOBJIEUEHIIO 06-
eCTBEHHOCTY, OGHAKO UCC/IeJOBaHME STUX NPUYNH
He ABJISAETCSA 11eJibI0 AaHHOM paboTel. JlocTaTOYHO
JINIIb OTMETUTDH, YTO MMITYJIbCBI OJIA bonee HINPOKOro
ydacTusa oblecTBa UCXOOAT KaK CBEPXY, TaK I CHU3Y.
[Tpu BceM MHOTO06pasuy aHaIUTUYECKOTO MaTepuraia
Y IIpefJiaraeMblX pPelleHUN MM POKMUM NTPU3HAHNEM
MOJIb3yeTCA YTBEPXOeHMe O TOM, UTO B OTHOLIEHUAX
MeXJy HayKol 1 0611ecTBOM 06pa3oBajcs OrnpeeeH-
HBI KPU3UC, KOTOPBIN CNIe[IyeT CPOYHO MPeOI0NETh.
STOT KpU3KC 0cOOeHHO OYeBUJIEH, KOTAA Peyub UaeT

0 paKTopax puUcKa 1 OKpyxKatolrei cpefe, rae «aKTh
TYMaHHEBI, IeHHOCTMN CIIOPHBI, CTABKN BBICOKMU, a IIPMHA-
TVe pelleHU He TePIUT OT/IaraTesbCTB» (2).

OcTaeTcs MOHATH, TEPEeXOUT N NaHHASA TeHeHIIU S

B 06/1aCTh IPaKTMUYECKUX NeVICTBUN UU ABNIAETCA
JIAIIL PUTOPUYECKUM Ob6paMieHeM [1Jis IPUBBIYHOTO
BenleHusd fej. Euje 1969 r. Sherry Arnstein ony6nuko-
Bajia CTaThl0, KOTOPas BIIOC/IEICTBUM OKa3ajla OYeHb
60MbIlOe BIMAHME HA MHOTYEe 0671aCTU UCCIIeJOBAHUIA.
OnHa nucana: «<ECTb CylllecTBeHHAaA pa3HuIla MEXY
MIPOXO0XIeHMeM MyCTON GopMabHON IPOoLeay phl
y4acTus B IPOllecce U HaCTOAIIEeN CUIION, CTOCOHOHOM
MOBNUATH Ha ero ucxop» (3). [lo ee cnoBaM, CyuecTByeT
PUCK TOTO, UYTO MIMPOKOE yUaCTNE MOXET MPeBPaTUTh-
Cs1 B HUYETO He 3HaYalllMM APJbIK, ABIAIMNIACA MTPU-
KPBITMEM pPa3IMUHOro pojaa MaHunynauuiit. CrycTs
YeTBEPTh BeKa aHaornyHeiM obpasoM Fischhoff pac-
CY>XKIaj 0 pa3nuyHbx GopMax BOCTIPUATHUA TaK Ha3bl-
BaeMol 0OIeCTBEHHOCTY M OTHOIIIEHU A K Hell B paMKax
IeATEeNIbBHOCTY [0 KOMMYHMKaLUMY PUCKa — OT TIOJIHOTO
VICKJIIOUEeHUS A0 TTapTHEPCTBA (4).

MexayHapoHas MpaKTUKa yXXe OTpa)keHa B O0JIbIIOM
KOJIMYeCTBEe OTYETOB, B TOM YMCJIe U OUeHb KPUTUYe-
CKUX, Cpeliyl KOTOPLIX, HanpuMep, coopHuK 3cce Cooke
and Kothari, mocBsiimeHHBIX B OCHOBHOM IJIaHaM pas-
BUTMUSI, KOTOPBIE OCYIIECTBIIAIOTCS IIPY MOAIEPIKKE
rOCYLapCTBEHHBIX ¥ MEXYHAPOLHBIX OpraHn3annui

B [TOCTKOJIOHMAJIbHBIX CTPaHax (5).

B nccnenoBaHMAX 110 BONPOCaM 3/ipaBOOXPaHEHNA
NpefiCTaBJIeHO MHOXECTBO [IPMMEPOB, KOrfja aleHThl,
yXaXXVBawollye 3a HUMU NMLa VIV POLCTBEHHVIKM (6)
OCBaMBAIOT HOBbIE NTapagUIMbl MeJULIMHCKUX VUCCIIe10-
BaHMIL, 06YCIIOBNIEHHbBIE COBpEMEHHBIMY MHbOPMALIU-
OHHO-KOMMYHVKaUVOHHEIMY TexHonoruamu (7). Hacro-
AMIMM IIPOPBIBOM CTajl COOPMUPOBABIINIACA B 1990-X I'T.
B CIITA HedopMaNbHbIA aNbIHC MEAVKOB U TaK Ha3bl-
BaeMbIxX aKTUBUCTOB ieueHus CIIVOa, o pesynbraTax
paboTel KoToporo nucan Epstein (8). CoBMeCTHBIMU
YCUNIUAMM aJIbAHC IIOJIHOCTBIO NTepeiesiajl CXeMy KJIU-
HUUYECKUX MCCIIeIOBaHU 1o 6e30macHOCTY U 3D dek-
TUBHOCTM JIEKAPCTBEHHBIX [TPernapaToB [Jid JIeYeH
CIINOa, a Takxe cucteMy cbopa IaHHBIX U MHTEpIIpe-
Tal Uy Pe3yJIbTaToB.

HackonbKo HaM M3BECTHO, TapTUCUIIATOPHBIE MCCIIe-
JIOBaHMS B 06/1aCTY MIUIEMUONIOT UM OKPYKatolen
cpenbl — siBNieHUe penkoe. [1o KpaliHel Mepe B TOM
dopMe, B KOTOPOI MTOHUMAIOT ero aBTOPBI JaHHOM CTa-
ThU: TIOJTHOE BKJTIOUEHME «AUJIETAHTOB» BO BCE DTATIb
MCCeIoBaHMs, a TOM YUCTIe B ONIpeJieJieHNe ero npe-
MeTa U Lefiel, pa3paboTKy IMPOTOKOJIa, BEIOOP METOIOB
MCCeIOBaHM A, MPOBeIeHNe aHanu3a 1 OATOTOBKY
OTueTa O pe3yJbTaTax (9, 10).

[lens naHHOM pabOTHI — ONUCATH IPUMEHEHME MaPTUCK-
MaTOPHOrO NOAXOAA B SNMIEeMUOJIOTMUYECKOM UCCIIeI0-
BaHMU. PellleHNe UCIIONIb30BaTh MMEHHO 3TOT [IOJXO]
OBIJIO IPUHATO [10CJIe TOTO, KaK HaM ObLIO MPeIIOXKEHO
[IPOBECTU 3MULEMUOJIOTNYECKOe MCCIIejoBaHe B MaH-
dpenoHum, 3aHeCceHHO MUHIMCTEPCTBOM OKPYKaOIIe
cpens! VITanuu B CIUCOK PETUOHOB C BEICOKUM PUCKOM
ILIsT OKpY Kalolen cpesl (11). DTOT BbI6OP OB 06Y-
CJIOBJIEH TEM, YTO CUTyaLus B MaHQpeJoHUY, HAPALY

c cutyauusamMu B nukcbopo (Benuxkobpuranus) u Ce-
Beco (Mtanus), ABNAeTCA OLGHUM U3 IPUMEPOB, KOTOPBIN
npuBes K pa3paboTke EBponenckoro 3akoHOAaTeNbCTBA
B OTHOLIEHMY PUCKOB BO3HUKHOBEHM A KPYTHOMACIITA0-
HBIX aBapuil. PaboTa no c6opy anuaeMmnoIorndeckmx
IlaHHBIX, KAaCaKMUXCA MOCIeNCTBUIM TOKCUUYHBIX BEIOPO-
COB, BCe ellle He 3aBeplleHa, a MeCTHBIe XUTeNIU IIPOLOoJ-
AT 4yBCTBOBATh cebs1 06MaHyTHIMU U NTPeJaHHBIMM.

KOHTEKCT

MaHnbpenoHnsa — npubpeXxXxHbI MyHULUTTaNbHBIN
OKDYT C HacejleHVeM OKOJIO 57 THIC. YeJl. PACIIOJIOXeH
Ha tore Vtanuu B npoBuHUuuM ®omxa, permoH Amy-
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nudA. TpaAMLIMOHHO SKOHOMMKA Ha 3TOW TEPPUTOPUN
6a3nupoBasiack Ha PEIOOJIOBHOM ITPOMBICJIE U CEJTBCKOM
X03a1ncTBe. Tak MPOUCXOAUIIO 10 KOHIIA 1960-X IT.,
korga [IpaButenscTBO VTanmum NpmHANO pelieHye

O COOPY)XeHUMU B HENOCPeICTBEHHOM 6/IM30CTH OT
rpaHul OKpyra He@TexuMuueckoro 3aBoga Enichem.
Ha oTkpeiBIIEMCcA B 1971 I. Ipe AN PUATUM OBIJIO HaJla-
)KeHO MPOMU3BOACTBO YAOOPEeHUN 1 KanpojiakTaMa.
YMCIeHHOCTh ero COTPYAHMUKOB IOCTUTala TPUMEPHO
1500 4eJ.; ellle OKOJIO 600 COTPYLAHMKOB paboTanm Ha
dupmMax cyornoapsaaYMNKOB.

26 CeHTAOPA 1976 I. Ha 6alieHHOM CKpy6bepe Ana
CUHTEe3a aMMMaKa ITpou301Ies B3PEIB, B pe3yIbTaTe
KOTOPOTro B aTMocdepy 65110 BEIOPOIIEHO KaK MUHU-
MYM 12 TOHH COeAMHEeHMN MBIlbAKa (12). O cocTaBe BBI-
6POCOB 6BITIO COOHBIIEHO JIUIIE CITYCTS HECKOJIBKO THEN
TocJsie aBapuy, a CEpbe3HOCTb CUTYalMM BCAUECKU TTpe-
yMeHblllanack. B nocnenywolie HeCKOIbKO JIET IPOU30-
IIes ellle Psifi aBapuii, HEKOTOPbIE M3 KOTOPBIX BEI3BATIU
cepbe3Hyi0 06eCIIOKOeHHOCTh Y MECTHOTO HaceleHus,
HamnpuMep, yTedKa aMMMaka B 1978 I., CTaBlladA Npu4u-
HOJ MacCOBOM 3BaKyally HaceJleH s TOPOoAa, U oXap
Ha CKJIaJie KalpojaKTaMa B 1984 T. (13).

B 1980-x rT. HaUaIMCh MPOTECTHI TPaXXaaH

" aKTUBUCTOB-3K0JIOTOB. [IMK IPOTECTOB NpUILEICs

Ha 1988 I., KOrla BeCh TOPOJl BOCCTAJ IPOTUB peLleHU A
[TpaBuTenbcTBa MTanum HanpaBuTb B MaHpeIOHUIO
rpysoBolt kopabnb Deep Sea Carrier ¢ TOKCUYHBIMU
BellleCTBaMM (M3HaUaJIbHO OH HallpaBJIAJICA HeJlerasb-
Ho B Hureputo) (13). B ToM e roagy MecTHas XXeHCKas
accoumauusa Bianca Lancia HanpaBumna B EBpormelickuii
CYJ 10 IpaBaM uesyioBeka B CTpacbypre uck K [IpaBu-
TenbCTBY MTanuu 3a 6e310eicTBIe B 0OecreyeHn pa-
Ba rpaXXJlaH Ha MHPOpMaL Mo O PUCKAX, BO3HUKIINX

B pe3yJibTaTe aBapuy Ha 3aBofe. B pelleHny, BEIHECEH-
HOM 10 JIeT CITyCTs, IpM3HaeTcs HapylueHne CTaTbu 8
KoHBeH1IMU 1O TpaBaM uejoBeKa. B HeM, B 4aCTHOCTH,
TOBOPUTCS: «.. UCTLIBI OXUIANIY ONYUYUTh [..] uHOpMa-
LIMIO0 T10 CYIIeCTBY, KOTOpas Mo3Boua 66l UM OLIEHUTH
PUCKM ganbHeNIIero NpoXnBaHms UX CAMUX U UX Ce-
Melt B MaH)peoHMY, TOPO/ie, TTIOJIBEPXXEHHOM 0C0601
OTMAaCHOCTU B CJIy4dae aBapui Ha IPeanpUuATUn» (14).

Mobunmsaumusa u 6opbba rpaXJaHCKMX aKTUBUCTOB
MIPOAOJXAaCh B TeUEHME IBYX NIeT. B 1988 I. 3aBO[
OCTAHOBUJI IPOM3BOLCTBO KallpolakTaMa 1 B 1994 T.
TOJTHOCTBIO IPeKpaTuI CBO paboTy. KpoMe Toro, 651710
MIPUBJIEUEHO BHMMAaHME K TPOV3BOACTBEHHBIM PUCKaM,

KOrza B pe3yJbTaTe TaK Ha3bIBaeMOTr0 «60COHOrOTO»
(barefoot) anmupgeMuonornyeckoro ucciaeoBaHms (1c-
CreloBaHMe, KOTOPOe He C/leiyeT 3apaHee yCTaHOB-
JIEHHBIM IIPOTOKOJIaM, & OCHOBAHO Ha Hab/MI0AeHUAX

" NAHHBIX, TTOJTYYEHHBIX «Ha 3eMJie») ObIJT BBIABIIEH
KJ1acTep 60JBHBIX PAKOM JIETKMX. [lOKa3aTenbCTBa

1 bakTrueckue JaHHble COOMpPannch € 1995 110 1997 T.
Nicola Lovecchio, 6s1BIinM coTpynHmnkaM Enichem (B
BO3paCTe 45-1 JIET Y HETO IMAarHOCTUPOBAJIY PaK JIer-
KIX) 1 oHKojoroM Maurizio Portaluri (15). B 2000 r. 1o
pemieHuto cyna npoBuHUUM Pomxa 661710 BO3OYXKIEHO
IIeJIO IPOTUB NeCATHU GBIBIINX MEHEIXKEPOB 3aBO/IA

M IBYX MeIVLMHCK/X KOHCYIBTaHTOB. 3aBePLINIIOCH
OHO BEPJIMKTOM O HEBMHOBHOCTY, BHIHECEHHOM B 2007 T.
Cynbsi MOCTAHOBUJI, UTO MPUYMHHO-CJIEICTBEHHAS
CBfA3b MeXAy npodecCcruoHanbHbBIMU PUCKAMY U BBI-
IIe03HaYeHHBIMI 3260JIeBaHMAMY He 6bl1a foKa3aHa.
B 2011 1. BepAMKT ObLI MOATBEPXAEH aNeUIALMOHHBIMU
VHCTaHUVAMMU.

Heob6xoauMo OTMETUTB, UYTO K HEYLOBJIETBOPUTEIbHBIM
pe3ybTaTaM MPUBEIY He TONBKO UCCIeOBAHUS CO-
CTOSTHUS 3[I0OPOBbsS pabouMXx, MOABEPraBUIMXCS PUCKAM.
IlaHHEbIe, TTONyYeHHBIe B PE3YJIbTATe SINIEeMUOJIOTU-
YeCKUX MCCTIeJOBAHNI MECTHOTO HaceJleH s, TaKxXe
OBIJIV COMHUTEJIBHBIMY Y HEJOCTOBEPHBIMMU (16): OTCYT-
CTBME IOCTOBEPHOCTU 6BIJI0O BO MHOTOM 00y CJIOBJIEHO
CJIMIIKOM KOPOTKUM TepuoAoM HabIoneH s roce
aBapuu 1976 T. [0 CPaBHEHUIO C JTAT@HTHBIM [1ePUOIOM
PasBUTHUSA OHKOJIOTMUECKMX 3ab60eBaHMil. BkoueHMe
MaHdpeIOHUM B CTIMCOK TEPPUTOPUM, TOABEPXKEHHBIX
BBICOKOMY 3KOJIOTMYECKOMY PUCKY (CM. BBIIIE), C OTHOM
CTOPOHBI, U B TO e BpeMs YTBepXXeHue 06 OTCyT-
CTBUM AOKA3aTeNbCTB 6€3 JJOMKHOM OIL[eHKM U TTPOosiC-
HEeHUsI COOTBETCTBYIOMIMX COMHUTENbHBIX GaKTOPOB —
C APYTrol, ClIoCO6CTBOBAM BO3MYIIIEHNIO U HEJJOBEPUIO
cpenyn MecTHOTO HacelneHUs.

[MoLX04

B okTa6pe 2013 . Map Mandpenouun Angelo Riccardi,
MIPUCJIYAaBUINVCh K COBETY OHKOJlora Maurizio
Portaluri, o6paTtuncs k anuageMmuonory Maria Angela
Vigotti c mpeAIoXeHeM IPOBECTY UCCTIEJOBAHNIE
MoKasaTesiell 3J0POBbA MECTHBIX XXUTeJlell B OTBET Ha
X OTlaceHUs, CBsi3aHHEBle ¢ paboToit 3aBona Enichem
B npousioM. [-xa Vigotti pekoMeHA0OBasNa BKIIIOUUTD

B VlccneoBaTenbCKy0 IPYINY PasiNyHbIX Cllelain-
CTOB, HAlpMMep, SKCIIEPTOB 110 MEIULMHCKON CTaTu-
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CTMKe, CTIeLIMaIMCTOB 110 GU3MKe OKPYIKAIOLIEeN Cpelsl,
SKOJIOTMUECKOM COLMOJIOI UM U SKOJIOTUYECKOM UCTO-
pun. OHa Tak)Xe HacTosIa Ha pa3paboTke MaciiTabHoO-
ro KOMMYHMKALMOHHOrO [1J1aHa, HalleJIeHHOT O Ha B3a-
MMOMENCTBUE C MIMPOKUM KPYTOM 3aMHTEPECOBAaHHBIX
CTOPOH, KOTOpPhie OyAyT MPUHMMATh Y4acTe U OKa3bl-
BaTh BIMsSHME Ha BCeX dTalax ucciaegoBanus. Ee joso-
IIbI OBIIV IPVHATEL, U B 2015 I. 6BLI IOANMCAH KOHTPAKT
Mexy HaloHanbHBIM MCCIeJOBATEIbCKMIM COBETOM
(CNR), MmyuuuunanmteToM MaHdpeIOHNUY U MECTHBIM
oThenoM 3apaBooxpaHeHus (LHU).

Lenbro MccnefOBaHMA ABANACH OL[eHKa COCTOAHNA
3[J0POBBbA MECTHOI'O HACeJIEH) S ¥ BO3MOXXHBIX [10CTIEe[I-
CTBU 3arPA3SHEHNA OKPYXXalollel Cpelbl B pe3yJibTaTe
paboTel HedTexMMUECKOro 3aBOJia B [Teproz 1971—
1994 I'T., BOCO6EHHOCTM NoCJjie aBapuu 1976 r. OCHOBHEIE
STallbl UCCIIeIOBAHNA HAPALY C pe3yJibTaTaMy 1 KOM-
MeHTapyuAMU [TPeiCTaBJIeHEl B Tabnuie 1.

[TpenBapuTenbHEIE COTTIAIIEHN O COCTaBEe CMellaHHOM
VccnenoBaTenbCKOM TPYIINEL X O MAPTUCUTIATOPHOM Xa-
paKTepe MccienoBaHMs peCTaBlIeHbl B paMKax 1-To

U 2-TO 3TAIOoB (CM. TabI. 1).

OcobeHHO Ba)XXHBIM MPEeACTaBIAETCA 3-11 3Tarl, Mo-
CKOJIbKY OH BKJIIouaj oduiiManabHOe 3asiBJIeHNE aBTO-
POB IaHHOV pabOThI U YJIeHOB VccmenoBaTenbCKOM
TPYIIIEI O Halllell pojiv B UCCJIeIOBaHUM. MBI, B YaCTHO-
CTU, 3asIBUJIN, YTO HE pacCMaTpuBaeM cebsi B KaUeCTBe
CTOPOHHUX U 6eCITpUCTPaCTHEIX HabogaTeNnen, He
VIMEIOIIMX 3aMHTEePeCOBAaHHOCTU B JaHHOM BOTIPOCe.
M&l ckopee paclieHVBaeM ce65 Kak 4aCTh SMUCTEMU-
YeCKOro coobuiecTBa — «ceTu MpodecCcrMoHaIoB C Ipu-
3HAHHOI penyTalyen ¥ KOMIIeTeHII el B KOHKPETHOMN
o67acT, aBTOPUTETHO 3aSBIAIONINX O HATUYUN Y HUX
3HAYMMBIX 17151 QOPMUPOBAHMS TOIUTUKY 3HAHUA

B JaHHOW obnacTy unu chepe» (17). ABNAACH criequanm-
CTaMU B pa3IMyHbIX 0651acTAX 1 061agas MoJAroOTOBKOM
B pa3JMYHBIX OVICLIUIIMHAX, MBI TBEPAO U HeCKOM-
MMPOMMCCHO pa3fefseM psaj MPUHLUIIOB, BKJIIOUasd
CY>)XJIeHle O TOM, YTO UCCJIeJIOBaHMe NTPM3BaAHO CIIO-
cobCcTBOBATH 6/1ArOMNONYUMIO JII0ZIeN U 06ecreYyeHIo
couMaabHOl CIIpaBeI/IMBOCTH. B CBA3M C BhILIIECKA3aH-
HBIM MBI YTBEPXAeM, UTO JJis obecrieueHs KauyecTBa
Halllero HayYHOTO BKJIaJa B rpoliiecc GOpMMUPOBaAHUSA
TOJIMTUKY MTPOLIECC HYXXJAeTCS B yYaCTUM «pacIlIMpeH-
HOTO COCTaBa MapTHEPOB», B KOTOPLI HEOHXOAMMO
BKJIIOUUTH BCEX 3aMHTEPECOBAHHEIX B ICCIIElyEMOM
BOIIpOCe ULl (2).

IpyruMu cjioBaMy, Mbl YBEPEHBI B TOM, YTO eCJIV LjeJIbI0
Mep MONUTUKYU ABJAeTCA obecrieueHye 340pOBbsA U Oa-
rononyuus xurtenert MandpeIoHNY, Yy HUX JOKHA
6BITH BO3SMOXXHOCTB BBICKA3aTh CBOE MHEHVIE U [I0BJIN-
ATb Ha TO, KaKM 00pa3oM 6ynyT paspabaThiBaThCs
Hauboiee noaxonsmme 1 3dPeKTUBHBIE CTPATET UL
LISl VICTIPABJIeHM A TPy OBIX OMIMOOK M TPOCYETOB [1PO-
IJIOTO U UX MTpeAoTBpalleHns B 6yayiieM. Obpainasach
BHOBD K JIe/Ty 40-JIeTHEeN 1aBHOCTY, MBI CMOTPUM B 6y-
oylee. HeBO3MOXHO peKOHCTPYMPOBATH [IPOLIJIOe

M IOCTPOUTE OyLyliee 6e3 y4acTUs U CBULETEJIbCTB
TeXx, KOO 3T COOBITUS 3aTPOHYIIN.

Ha nocnenytomux sTanax UCCAeJOBAHMA MbI He CTa-

T ONIpeleIATh KOHKPETHYIO0 METOOUKY UJIN TEXHUKY
NpUBJledYeHMA HaceneHMA. Mbl IPOCTO cAenany npo-
[]eCC OTKPBITBIM, YUACTBYS B MaKCUMalbHO BO3MOXHOM
4yicjie MEPOTIIPUATHI, B paMKaX KOTOPBIX MBI OTKPBITO
3aABJIANY O HAllMX NTPeJiCTaBIeHHBIX BhIIIe yOeXAeHU-
AX, 3HAKOMMJIV XXUTeJell C 3aMlaHMPOBaHHON B paMKax
KOHTpaKTa paboTou 1 mpuraauas ux K OTKPLITON 06-
11[eCTBEHHOM AUCKYCCUM.

OTamkl UCCIeIoBaHMA OB IPeNCTaBIeHbl B 0Qu-
LMaJIbHOM XYypHaJe Accouuaumny 3NMaeMu0oIoroB
NTtanuu (www.epiprev.it), a Tak)xe Ha clieliaJbHOM
Beb-caiiTe (Www.ambientesalutemanfredonia.it). Ha
BebH-calTe, TOMUMO MPOYEro, TaKXXe BhIJIOXKeHa BCS CO-
OTBETCTBYIOIIASA JOKYMEHTALUs, B TOM Yucie GuHaH-
COBasi OTYETHOCTE.

OBCYXIAEHWE

Vles HOBOrO ucCClIeOBaHUA [IOHa4Yany 6bla CKenTu-
YeCcKy BCTpedeHa HaceNeHeM MUY, CKopee, obecro-
KOEHHBIMM IpaXXJjaHaMy, TO eCTb TEMMU, KOI'O BOJIHYEeT
3allMTa 30pOBbA U OKpYyXamwliei cperl. loBepue

K aAMUHUCTPATUBHBIM, IONIUTMUUECKUM, HAay UHBIM

M IOPUAVMYECKMM VHCTUTYTaM Ha MECTHOM YPOBHE
6BIJI0 BO MHOTOM IIOAOPBAHO 13-3a IIPeAbI Ay NX Pa3o-
yapoBaHUl B X pabote. OnHAKO IOCJIe CepUM BCTpey
HOBas MHMLMATYUBA 101 STULOV MYHULUIIAINTEeTa
rojyuusia MaHAaT foBepus. Mel nojaraeM, 4To BO MHO-
rOM 3TO NIPOM30LIJIO 6/1aronaps HalluM Ny6aINUYHBIM
3asABJIeHMAM 06 OTKa3e OT HeMTPaJIbHOIO [I0IX0Aa,

a TakXe 6yarofapsa HeoduliMaabHON! MO IEPXKKE He-
KOTOPBIX CBUJIETEIel COOBITUN M3 UMCIIa YBaXKaeMblX
rOPOXXaH, B [IEPBYI0 OUepe/b BHIIIEYIIOMAHYTOIO OHKO-
nora Maurizio Portaluri.
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Cpenu ropoxxaH, KOTOpbIe MTPOSBUN UHTEPEC U OKa-
3a7 MOAAEPXKY HOBOMY MCCJIeIOBAHMIO, OBIJI0O MHOTO
Tex, KTO Y4acTBOBAaJI B BBIIIEYIOMAHYTHIX TIPOTECTaX
¥ MOOMIM3aL U IPOTUB rpy30Boro kopabna Deep Sea
Carrier u HedTexuMmueckoro 3aBofa Enichem. 3tu
rpa)xlaHe He U3MEHUIM CBOEN IPUBEPXEHHOCTY ey
3aIIUTH 3J0POBbS U OKPYIKAKLIeN Cpeabl.

Brin chopMupoBaH [paxxgaHCKUl KOMUTET
(Coordinamento). 3Ta opraHm3saius 6ej1a OTKPLITA IS
BCEX U He MMeJla HUKaKOM CTPYKTYpHL. Llenbio KoMuTe-
Ta OBIJIO, C OJTHOV CTOPOHEI, oA JIepXXaHMe MTOCTOSTHHOT O
Iuarora c ViccnenoBaTenbCKOM IPYIINON ¥ MECTHBIMU
BJIACTSAMHU, a C IPYTOi — IpUBJIeUeHe MaKCUMaJIbHOTO
yyicria TpaXJaH K UCCIeJOBAHUAM U NeNCTBUAMU, CBS-
3aHHBIMU C POPMUPOBAHMEM TTONTUTUKA.

PeryndapHbeIli auanor Mexay VccnenoBaTenbCKom
rpynmnoi u [paxjaHCKMM KOMUTETOM B OYHOM U IUC-
TaHUMOHHOM dopMaTax YCTAHOBUJICS CPa3y Mocjie ux
opraHmu3aluin. Y4aCcTHMUKY UCIIONIb30BaIN 3JIEKTPOH-
HYI0 TTOYTY, TeflebOHHbIe KOHQEPeHIMY U MHBIe KaHaJTbI
cBsa3y. OuHbIe BCTPEYM MPOMCXOAMIIN BCeraa, Koraa
VccrieloBaTeny npuesxanu B MandpenoHuio, nub6o

B paMKaX IybOIMYHBIX MEePONPUATUI, OOBIUHO NTPU
y4aCTUM MECTHBIX BIacTel, T1Mbo Ha OTKPHITHIX 3ace/a-
HUAX B MTab-kBapTupe [pakJaHCKOr0 KOMUTETA, T10-
MellleHMe 151 KOTOPO 6BI/I0 ITpeJoCTaBIeHO MECTHEIM
OT[IeJIOM 3[1paBOOXPaHEHN .

Y dopmata ['pax[aHCKOTO KOMUTETA eCTh KaK Npeu-
MYIIeCTBa, TaK U HefjocTaTKU. C OJHOM CTOPOHBI, K pa-
60Te B 1106011 MOMEHT MOXeT MOAKJTIOYUTHCSA TI0601
XXemalui, TPUBHOCA HOBYI0 MHOOPMaL U0 U NN I,
4YTO 0COOEHHO BaXXHO, COAEMCTBYS pacllMpPeHmIo KpyTa
3aMHTepPeCOBaHHBIX JIUL, TPYIII 1 0O0beAVHeHUN 61a-
rofiapsA TMYHEIM U TpodeccroHaNbHbIM KOHTAKTaM.
KoHeuHO, He BCe MOMBITKY TPUBJIeYeHU A YUaCTHNKOB
yBEeHUYaJIUCh YCIIeXOM: HEKOTOpBIe JIM1a U TPYIIIH OT-
Kasanuch COTPyOHUYATE C [paXJaHCKUM KOMUTETOM,
IpyTue, HauaB paboTaTh B KOMUTETE, IOKMUAANIU €T0O

B pasHOe BpeMs 10 pa3HbIM NIPUUYMHAM.

C npyroi CTOPOHBI, OTCYTCTBUE CTPYKTYPhI TPUBEJIO

K HEKOTOPBEIM npo6neMaM CIIpeCTaBUTEILCTBOM, TaK
Kak 60Jiee aKTMBHBIE YUACTHUKY B CUTY MHTEHCUBHOTO,
a 3avacTyio HepopMaibHOro obieHns chopMmpoBa-
nu 6ojee TeCHBIE OTHOIIEHU C VIcciegoBaTebCKOM
TPYIIION UM HEKOTOPBIMU ee UjieHaMU. BpeMeHaMu
3TO TPAKTOBAJIOCh JPYTMMM yUYaCTHUKaAMU [ pakmaH-

CKOT0 KOMUTeTA Kak 60jiee IpMUBUIETMPOBAHHOE 10-
JIOXXeHMe U Jla)XKe OTCYTCTBME MTPO3padyHOCTU. B 1ienom,
KOHQMUKTHL ¥ KOHPPOHTALMA B paMKaX KOMUTETA
6BIIM DajleKo He PeIKOCTHIO, YTO HeM36eXXHO U, MOXeT
6BITh, Ia)XKe HeobxoAMMO B 060 rpynne. Ha obcra-
HOBKY B ['pa)XJJaHCKOM KOMUTETe OKa3blBaiu BAUAHUA
MONIUTYYECKe TPeIIOYTeHUA U albAHCH, HallpuMep,
B OlleHKEe MeCTHOV MOJINUTUKIU. YUaCTHUKY BBICKA3bIBA-
JI TPOTUBOIOJIOXXHEIE B3T/IAAABL B OTHOIIEHUY MTPe/i-
MOUTUTENbHBIX OPTaHM3alIOHHBIX U CTPaTernuyeckux
BapMaHTOB. BepHOCTE 0653aTeIbCTBAM U MTOCJIe/IOBa-
TeJIbHOCTH IeMICTBUN Cpeay yYaCTHUKOB OBIIN UJTH, 110
KpaliHel Mepe, BOCIPUHUMAaJCh HePaBHOLIeHHBIMU.
ITO OPOXAAJIO OlIpeJieIeHHOe HeJJOBOJIbCTBO, KOTO-
pOe MOPO BBICKA3BIBAJIOCh OTKPBITO, & 4allle CyIeCTBO-
BaJIO B CKpbITOM dopMe. VI HaKOHEL], BaXXHO OTMETUTB,
YTO MEXJIMYHOCTHBIE KOHGIMKTH MHOT1A CTaBUJIN TTOJ
YI'PO3y BO3MOXHOCTB KOOPAMHALNUN NEICTBUIN.

M&1 He cobupaeMcs IOBepPraTh 3Ty AUHAMUKY JIeTallb-
HOMY aHaNu3y, 4a 5TO U He [IPeICTaB/IAETCH BO3MOXHBIM,
TaK KaK Mbl He o6n1aziaeM JOCTAaTOYHBIMM JIOCTOBEPHBIMU
CBeLeHUAMMU O CUTyaluu. Mbl 4yeprnanu 3T CBeLjeHUA U3
obuuManbHEIX 1 HEOPULIMATbHBIX OTYETOB U JIUIID ITe-
PUOAVIUECKH ABJIANNUCE CBUIETENAMY CUTYaL Y JINYHO.
B nio6oM cnydae, HeCMOTPSA Ha HEPABHOLIEHHYI0 U HeIlo-
CTOAHHYIO BOBJIEYEHHOCTh YUACTHUKOB ['paXXjaHCKOro
KOMUTETA B paboTy, eMy BCe Xe yIajoch OOUTbCA HEKO-
TOPBIX BaXXHBIX YCIIEXOB KaK B OllpeJiefieH1} HallpaBJie-
HUS MCCIIeIOBAHNUN, TaK U B IPOABVXEHUY CBA3AHHBIX

C HUM MHULMATUB. Tak, HalipuMep, B CeHTAOpe 2016 T.
OBI71 OPraHN30BaH PAL TaMATHBIX MEPOIIPUATUI, TOCBA-
I[eHHBIX COOBITUAM 40-TIeTHel 1aBHOCTU, UX MOCTe-
CTBMAM VM BO3ZeMICTBUIO Ha MeCTHOe HaceJleHMe. B 1enoy,
VccrieIoBaHMe U caMa VlccnenoBaTenbckas rpyIina BCer-
Jla [10JIb30BaJIVICh IOAAEPXKOM. ['pa)XXJaHCKUL KOMUTET
HeJlaBHO 136pai BYX CIIMKEPOB — MYXUMHY U XXeHIIVHY,
OCHOBHO 3a/iauyell KOTOPBIX ABIAETCS CONENCTBIE KOM-
MyHMKauuu ¢ ViccienoBaTenbCckon rpynnoi. OgHaKo 3TO
HJ B KOeM CJly4yae He O3HayaeT, YTO TOJIBKO CIIMKePHI Oy-
IyT obnafaTh UCKIIIOYMTEJIBHBIM IIPaBOM BBICTYIIATh OT
yMeHM ['paXXJaHCKOro KOMMUTETA.

SAKJTOHEHWE

To, yTo npownsomio B MaHdpenoHUN, — STO JINIIb OJUH
13 6eCUNCIIEHHbIX TPUMEPOB CUTYaI[NU, KOT/A JTIOIU
MOJIBEPTraloTCs ONIACHOMY BO3LEMCTBUIO XMMUUECKUX
BeIleCTB U 3arpsA3HEHUS OKPYKaTollelt Cpeibl Ipn
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OTCYTCTBUM HaJljlexalleil OCBeAOMJIEHHOCTH Y TOTOB-
HOCTHU, @ TaK)Xe TIPU OTCYTCTBUU HEOOXOIMMOM OLIEHKU
PUCKOB (18). TO OAMH 13 MHOTOUMCJIEHHBIX TTPVMMEPOB
CUTyaluM, KOraa MocCjeICTBUA aBapuy HeraTuBHO BO3-
IeMCTBYIOT Ha 3J0POBhE 1 HJIATOIONyYle HaceneHus,
B TOM 4YlICJIe Ha BCe MaTepuasbHbIe, ICUXOOrNYeCKIe
U coliMaibHBIe acIleKThI XXM3HM JIIofien (19). bonee Toro,
3TO OJIVH 3 MHOXXECTBA IPUMEPOB TOTO, Koraa 6peMs
IIOKa3aTeibCTBa BO3/IaraeTcs Ha MOCTpaiaBUINX, a [0-
Ka3aTenbCTBa MPOTUBOIPABHBIX IEMICTBUII OKA3bIBAIOT-
Cs A5 CyJla HeIOCTATOYHBIMY, YTO ellle HOJIbIle yCyTy-
6115eT cTpaaHus IOTePIEBIINX (20).

W Bce e KaXIbIM Clydall YHUKaJIeH, U CJIOXUBIIAACA
B MaHbpeaoHUM CUTYalLNs He ABISETCS UCKII0YeHU-
eM. MBI He UMeeM BO3MOXXHOCTU aHaNIM3MPOBATh €€
0COOEHHOCTM B JaHHOM paboTe. IoCTaTOUHO NIMILb
OTMETUTBD, YTO PENIAOUIUM JJOBOJIOM B I0JIb3Yy UCIIONb-
30BaHMA NapTUCUIIATOPHONM MOJIeNIN UCCIeLOBAHU A
CTaJjio MPUCYTCTBME LIeJIOT0 pAfa rpaXkiaH, KOTOpble
B TeUeHMe IeCATUETUN He OCTaBJIS/IN MOMBITOK J0-
6UThCA MPU3HAHUA Cebs B KAUeCTBe aKTVBHBIX Cy0Ob-
€KTOB B IIpolleccaxX NPUHATUSA PelIeHN, Kacarollnxcs
6ynyInero nx coobiecTBa. VIMeHHO OHU CTaiu Halllei
repBo pedepeHTHO rPYIIIoi, UMeHHO OHU BOO-
IYUIEeBJSAIN U IOAEPXUBAM HacC. Y)Ke 0TMe4asoch,
4YTO K MOMeHTY GopMupoBaHusa VccnenoBaTenbCKomn
TPYIIEL TMMUT AOBEPUA CPeAy HaceleHs OB TOUTH
VICYepIiaH 13-3a MHOXECTBA MePeXXUTHIX B MTPOIIJIOM
pasouapoBaHuit. TakMM o6pa3oM, HaM, TPYIITie ucce-
JloBaTeJsiel, IPUIIJIOCh 3aBOEBEIBATH NOBEPME NIIOLEN
Ha MecTax. MBI MBITANNUCh CAENATh 3TO, OTKPBITO 3a5B-
75151 0 CBOeV MO3MLMY, OTKa3e OT HEMTPalbHOCTHU U 06
y6eXXJeHHOCTU B TOM, UTO MeCTHOE HaceJleHMe, II0CTpa-
JlaBlee OT 3aTPA3HEHU A OKPYXKalollel Cpeibl U Tex-
HOTEeHHBIX aBapuii, UMEET MOJIHOe TIPaBO FOBOPUTH

Y IeJICTBOBATh B 3aIIUTY CBOUX MPOIIJIBIX, HACTOAMNX
1 Oynymux MHTepecoB. Kak oTMeuanock paHee, Bax-
HYI0 pOJIb ChITpajia MoAJiep)XKa CO CTOPOHEI CBUJIETE-
7ie’t COOBITUN M3 4MCia YBa)XKaeMbIX TOPOXXaH.

Kak 3T0 yacTo npoucxoaut npu KOHGIMKTAX, CBA3aH-
HBIX CO 3[I0POBbEM U DKOJIOTMEN, HaceJleH e He CIII-
KOM 3a00TU/IM TeXHUYECKYEe AeTall UCCTIeJOBaHMI
BPeJIHOTO BO3EMCTBMUSA. BONBIIMHCTBO XUTEJEeN yXe
OBIIM YBEPEHEL, UTO OTPaBJIEHEI B Pe3yJibTaTe aBapuii,
TIOBCEJIHEBHOM paboThl 3aBoa ¥ cOpoca OTXOA0B. [aB-
HBIM 06pa30M, JII0[IM MCKaIu CIIPaBeIIMBOCTY U Hay U-
HOTO MTOATBEPXAEHUA TOTO, YTO OHU yIXKe 3HaJIU.

V13 Hallero M3noXXeHuUs JOMXHO ObITh MOHATHO, UTO
KOJIMUECTBEHHO ONPEeIeNIUTD UJIU U3MEPUTD OTIBIT
MapTUCUIIATOPHOTO UCCIEIOBAHMA HE MTPeJICTABIISA-
eTCsl BO3MOXHBIM. [ToaTOoMy B cornamenuu c Saltelli
MBI «<HACTaMBaeM Ha ‘TIpaBe He MPOBOAUTH KOIMYe-
CTBEHHYIO OlLIeHKY' NPy OTCYTCTBUMU YCJIOBUM, Aena-
IOL /X JOCTOBEPHBIE KONIMUeCTBEHHbIE U3MepPeHU
BO3MOXXHBIMU» (21).

Hac vacto cnpammBany, 1 Mel CaMy 3a1aBaJIUCh BO-
[IPOCOM: MOXHO JIV MICII0JIb30BATh Halll OMBIT B KAYECTBE
Mogzenu. Haw oTBeT: «MOXHO, HO C OCTOPOXHOCTBIO».
Takxe B CBeTe OC/IeIHUX NMYOIMKALWNA 10 3IMUAEeMUO-
JIOTMU (22) MBI CUMTaeM, 4TO MMeeM IIPaBO PEKOMEeH/I0-
BATh IPMMeHeHNe TapTUCUTIATOPHOrO0 [10IX0Aa B 3MU-
LIeMJOJIOI MYeCKIX UCCIIeJOBaHUAX. B 3aBucuMocTu

OT NOTPeBHOCTEN 1 06CTOATENBCTB Ha MeCTax MOXHO
VICII0JIb30BATh Pa3/IMYHble METOLBI I TEXHOJIOTUN I
CTUMYJMPOBaHUA OOIeCTBEHHOIO yyacTuA. [IoCKomb-
Ky MBI paclieHMBaeM Hall [10[1X0/; KaK HOBaTOPCKUIA, I10
KpariHeln Mepe B chbepe sNMUAeMUOTIOT MY, Mbl HAMEDPEH-
HO BO3JIEP)XXMMCHA OT AeTaJIbHOM OLIeHKM U peKOMeH[ja-
uuit. JIto60m HOBBIV OIBIT BCerjja TpebyeT KpUTMUECKON
OLIEHKM CUTYyally, KOTOpas I03BOMUT BEIOpaTh HAMOO-
Jlee MOOXOL ALY [1J1aH IelicTBUIA. TeM He MeHee I1aB-
Has 3ailadya OCTaeTCA HeM3MEeHHO! — CTUMYJIMpOBaHue
COTPYIOHMUECTBA MeXy MeCTHBIMU COObIIeCTBaAMU

Y crieuyanmcTaMu s GopMmUpoBaHUA U peanusannm
Mep MONUTYUKY, HallpaBJIeHHBIX Ha 3allIUTY 3J0POBb4,
6e30MacHOCTY 1 61arononyuns obiiecTBa.

Kak ye yrmoMuHasochk paHee, Ajs OpraHn3aumnm
MapTUCUIIATOPHOTO MPollecca Ba)XXHO, YTOObI UCCeno-
BaTeNU OMyIlaay cebsi 4eCThIO SMIMCTEMUUECKOTO CO-
ob1iecTBa (17), pasnensas obluiye HOpMaTUBHEIE L[@eHHO-
CTU, HE3ABUCUMO OT PO eCCUOHATbHBIX IUCHUIINH

1 obnacTey 3HaHUM, K KOTOPBIM OHM [IPUHAaAJeXatT. OTU
[IEHHOCTY BKJIIOUAIOT B3aMMHOE JIOBepMe, OTCYTCTBUE
M3JINIIHEN CaMOYyBEePEeHHOCTY U TTPUBEPXXEHHOCTD
paboTe B «pacIMpeHHOM COCTaBe ITapTHEPOB» (2), T1e
HayuYHble 3HAHUS OLIEHMBAIOTCS B TOM YICJIe M He Hayu-
HBIM COOOBIIECTBOM M paCCMaTPUBAIOTCSA B COBOKYIIHO-
CTY C IPYTUMU 3HAHUSAMU, KOTOPBIe 0Oy CJIOBJIEHEI 3HA-
HMEM TEPPUTOPUM, MECTHOTO 0O6pa3a XU3HU, MECTHBIX
TpaauLniA, a TaKXXe TMYHBIM U TpodeccroHabHbIM
omnbITOM. [Topoit Takas MpPUBEPXXeHHOCTb CTAHOBUTCS
HeJlerkM 6peMeHeM, 1 IMTO3TOMY OHa HYXIaeTCs B I10-
CTOSIHHOM TTPOBEPKe, 0OHOBJIEHUY U TTOJITBEPXKIEHU.
JIMeHHO 3TUM MBI 3aHMMAJIUCh U TTPOAOJIXKAEM 3aHU-
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TABJIULUA 1. 3TANbI NAPTUCUNATOPHOI0 aNUMAEMUONIOTMYECKOI0o UCCNENOBAHUA, MPOBEAEHHOIO

B MAHOPEJOHUU

N2 sTana n gaTa

1.
okTabpb 2013 T.

2.
nekabpb 2014 .

g
bespans 2015 T.

4

Man-unioHb 2015 .

5
ceHTs6pb 2015 .

6
nekabpb 2015 1.

7.

dbeBpanb-u1OHb
2016 T.

8

ceHTAbpb-Aekabpb
2016 T.

9.

PaboTa
npogoskaercs

* B konoHke <<KOMMEHTapl/H/I>> yKa3aHbl HEKOTOpPbIE KNtoYeBble MEPONPUATNA NO NPpUBNEYEHUIO HaceneHns.

NHunumnatop

Map

[naBHbIN
nccnenosatenb
anuaeMuonor

Map n Mccneposa-
Tenbckada rpynna

CybbekThbl-

y4aCTHUKN

[naBHbIN
nccnenosatenb
anuaeMuonor

[naBHbIN
nccnemnosaTenb
anugeMmnonor

C ApyruMu
nccnemnoaTensMu

Hacenexne

HaceneHwne n ViccnepoBatenbckasn rpynna

M3p, HacesieHne n I/Iccne,u,osaTeanKaﬂ

rpynna

Hacenexne n MCCJ'Ie,ELOBaTeJ'IbCKaH rpynna

HaceneHwue un ViccnepgoBatenbckasn rpynna

HaceneHwue un ViccnepoBatenbckasn rpynna

Map, HaceneHune n V]CCﬂe,ﬂ,OBaTeﬂbCKaﬂ

rpynna

Pesynbtat

MpenBaputensHoe
cornaweHve Mexgay
MYHULUMNANUTETOM,
HaunoHanbHbIM
nccnenoBaTenbCkum
cosetom (CNR)

M MECTHbIM OTAE0M

3apaBooxpaHeHns (LHU)

OnpepeneHune
MeXAnCUMNANHapHO N
NccneposaTtenbckon
rpynnb

[MpeseHTauuns npoekTa
1 ero KoHUenTyanabHON
cocTaBnswoLLen
3aVHTEepecoBaHHbIM
CTOPOHAaM U XUTenam

®opmynuposaHue
3MUAEMUOIIOUYECKMX
BOMPOCOB

MopenupoBaHue
Pa3NMYHbIX CLleHapues
C COOTBETCTBYOLW UMY
M3MEHEeHUAMMY

B monuTuKe
34paBoOXpaHeHNA

OueHka

W peleH3npoBaHue
npoTokona
nccnenosaHua
CTOPOHHUMMU
cneuvanucTamm

[MpoBepneHune
vccnefoBaHus

v npefBapuUTenbHble
pesynbraThb

ObuiecTBeHHbIE

obcyxaeHns pe3ynbTaTos

I COOTBETCTBYIOLLNX
bakTopos
HeomnpeAeneHHOCTH

[TocnepcTtena
W TpyLHOCTU B byayLieMm

KoMMmeHTapun *

Nnes napTUCMnNaTopHOro
nccnenoBaHnA

MpusneyeHve apyrux
OUCUMNANH, HanpuMep, no
bu3nKe okpyxatoLein cpegbl,
3KONOTrMYeCcKon CoUMoNorum
M 3KONOrMYeCcKon ncTopun

Kputuyeckas ouerka
npeablayLinx uccnegoBaHun,
oueHKa HeoaHO3HauYHbIX GakToB
M eknapupoBaHue «oTCyTCTBUA
HenTpanuTeTa» B paMmkax
[laHHOro nccnenoBaHma

OTkpbITOE 06CYy)AEHME
CTPYKTYpbl cCneaoBaHus,
OTpaxKeHHON B KOHTpaKTe

HpOFHO3VIpOBaHl/Ie BO3MOXHDbIX
pe3ynbraTtoB NCCAenoBaHUNA N NX
BNNAHWA Ha MONTNTUKY

PeueHseHTbl BbIOVpanucs
BCEMM 3aUHTEPEeCOBaHHbLIMM
cTopoHamu

YneHbl MccnegoBaTenbckol
rpynnel obcyxpatoT

C HacesleHWeM BCe acnekThl
TeKyUero nccaenoBaHuns, B TOM
4ynucne n TexHudeckmne

Kputnyeckas oueHka
TPYAHOCTEN U OrpaHU4eHnn
B X0fe uccnefoBaHuns

Mopnexunt obcyxaeHuno Ha
MHOMMX NaoLaaKax
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MaTbCA B TEUEHNE BCEro Irponecca KakK B KOJIJIEKTUB-
HOM, TaK M B MHONBMOYaJIBHOM ITOPAOKE.

MBI CTUMYIMPOBANN U CEPbe3HO paccMaTpPUBan
BKJIaJlI MECTHOTO HACEJNIEHV S, KOMMEHTAPUU, KDUTUKY
B OTHOIIIEHUY CTPYKTYPhI UCCIIeOBAHM S, TTpoLiecca
ero NMpoBeZleH)A U aHaJM3a pPe3yJbTaToB. [lofo6HOe
IIBYCTOPOHHEE B3aVMOJIEMCTBIE 10 BOMPOCAaM PUCKOB
OKa3asioch 3QGEeKTUBHBIM U /11 paclIpOCTPaHeHNU
IOCTOBEPHON MHbOPMALNY, M 1151 CHVXEHV ST YPOBHSA
MOJI03PUTEIBHOCTY U HEZIOBOJIBCTRA.

/ HaKOHell, BaXXHO OTMETUTh, YTO TaKoe OBYCTOPOH-
Hee B3aMMOJIeNCTBIE CTajlo BKJIalOM B pacmmpeHue
y4acTtmda 061IeCTBEHHOCTN U B HeKOTOpOVI CTeIlleHU CIIO-
COH6CTBOBAJIO BOCCTAHOBIEHWIO HOBeEPNA K HAYYHBIM
ncciegoBaHUAM.

Bripaj)keHye MpM3HaTeIbHOCTI: aBTOPBI BBIPAXAIOT
6naromapHocTh Antonella Bruni u I'paxxgaHckomMy
komuteTy Mandpenonuu (Coordinamento). 3ta
OpPUTMHAJIBHAA CTaThA ABJIAETCA YaCThIO AMCCEPTALUM
Emilio A. L. Gianicolo Ha couckaHue CTereHy JOKTOpa
dunocodun (PhD) B IHCTUTYTE MeIULIMHCKOM
610JIOTVIUEeCKON CTaTUCTUKY, SMTULEMUOIIOT Y

1 nHdopMaTuky YHuBepcurera ManHia.

VcTouHuky GUMHAHCUPOBAHUSA: JAHHBIM ITPOEKT OB
duHaHCUMpPOBaH MyHMUUUTTANTUTeTOM MaHdpefoHUN 1
codmHaHCcUpoBaH HallMoHanbHBIM COBETOM VITanuu rno
uccnenoBaHuAM. HacTUYHOe CIIOHCHMpPoBaHMe Annibale
Biggeri ocymecTB1I0 MYMHUCTEPCTBO YHUBEPCUTETOB
VI HAy4YHBIX MccrenoBauum ranmm.

KoHdnuKT nHTEepecoB: He yKa3aH.

OrpaHynuYeHe OTBETCTBEHHOCTM: ABTOPEI

HeCyT CaMOCTOSITEJIbHYI0 OTBETCTBEHHOCTD 3a
MHEeHN s, BRIpaXKeHHBIE B TAHHO My6amMKanum,
KOTOPbIe HEOOS3aTeNbHO MPeCTABIAT PEIIeHNS
VN TIONIUTUKY BCceMupHO opranmsanmumn

3 PaBOOXPAHEHMS.
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ABSTRACT

Background: We aimed to analyse best
and new emerging practices for involving
adolescents in environmental health risk
communication and risk governance by

a selective international literature review.

Methods: A time-restricted literature search
was done as part of a scientific mission to
identify existing best and new emerging
practices in environmental health risk
communication and risk governance involving
young people. The Web of Science, PubMed
and Google Scholar databases were searched
for articles describing all types of studies
into the evidence, experience or evaluation

of capacity-building for young people

and policy-makers published in English.

Database searches yielded 450 abstracts
and four additional papers were identified by
hand-searching references and contacting
experts, nongovernmental organizations and
young researchers in the field. Following
screening, 25 full papers were reviewed, of
which six fulfilled the inclusion criteria. Data
were extracted from all included papers and

synthesized into a narrative review.

Results: Only a small number of best and

new emerging practices for involving youth

in environmental health risk communication
and risk governance for young people, policy-
makers and planners in European Region have
been described. Decision-making that aims

to maximize the health benefits of reducing or

remediation of environmental contamination
should also take wider considerations

into account, including opportunities for
individual health promotion activities related
to improvements in the physical, social and

economic environment.

Conclusion: More effort is needed to
improve methodologies for promoting the
involvement of young people in the policy
research process. This will provide the ideal
opportunity for researchers and early career
investigators to develop innovative solutions
that uphold the rights of young people to
engage in participatory communication and

governance.

Keywords: CONTAMINATION, YOUTH, INVOLVEMENT, PARTICIPATION, POLICY, RISK GOVERNANCE

INTRODUCTION

Young people! comprise a significant proportion of
the European population (1, 2), and can therefore play
an important, positive role in responding to present
and future environmental contamination patterns,
as well as providing societal support for health

1

Both adolescents (aged 10-19 years) and youths (aged 15-24 years) are

arrangements. Although commitments were made by
all Member States of the World Health Organization

(WHO) European Region in the Parma Declaration

on Environment and Health in 2010 (3), only about a
quarter have reported meaningful youth engagement
(1). It is therefore important to strengthen youth
involvement in the WHO European Environment and

Health Process, and Member States must demonstrate
a stronger commitment to implementing the Parma

referred to as young people, thus the term encompasses people aged

10-24 years (2).

Conference pledges to youth across the Region.
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[t is necessary to consider population subgroups
stratified by age when describing the health or

risk profile of populations living in the vicinity

of sites affected by environmental poisoning

and contamination (1). Young people need special
consideration, given their high sensitivity to
environmental agents. Thus, policy-makers are faced
with the ongoing challenge of making good decisions
while remaining responsive to the young people
affected by their decisions. Challenges associated with
industrially contaminated sites in the environmental
health policy arena are often technically complex
and value-laden, with multiple affected groups and
stakeholders operating in an atmosphere of mistrust.
Another relevant issue is intergenerational justice
because unsustainable waste management practices
leave a toxic legacy that will adversely affect future
generations.

PARTICIPATION LADDER

This review presents a framework for evaluating
mechanisms designed to involve young people in
environmental decision-making, risk communication
and risk governance. Table 1 shows each aspired level
of participation on the participation ladder, based on
Arnstein’s original model published in 1969 (4). In this,
the direction of communication (one-way or two-way,
as indicated by arrows), the forms of participation

to be considered, and the associated advantages and
pitfalls are shown for each rung of the participation
ladder (5).

This framework distinguishes between interactive and
non-interactive approaches. For instance, although
surveys of the views of stakeholders (e.g. “What

does the population think?") are often considered to
represent participation, they are not participation in
the strictest sense because the element of interaction
is missing if there is no feedback to those who gave
their opinions. Surveys and group interviews are tried
and tested methods in social science research. They
can produce very useful information and, depending
on the objective of the practice or research, may be
preferable to interactive methods, but taking part

in a survey is not interactive participation (5). In
summary, meaningful youth participation (aspired
level of participation = co-decide) represents an
optimal use of social resources that benefits young
people, policy-makers and other stakeholders by

ensuring enriched and democratic policy-making and
policy implementation.

POLICY AND PROJECT MANAGEMENT
CYCLES

Policy and project management cycles are systematic
processes through which environmental and social
issues (as well as other public issues) are acknowledged
and processed to identify solutions in staged policy-
making (6). Progression through the policy cycle is
intentionally iterative: policy activities are recurrent and
instruments are used repetitively to effectively solve
pressing problems such as active youth participation
and involvement (7). Policies are formulated or revised
through a process that engages stakeholders within

a particular institutional context (8).

CITIZEN SCIENCE

Citizen engagement in scientific and technological
projects (so-called citizen science) is widely

seen to provide opportunities for education and
communication to reduce the gap between laypeople
and science (9). It is typically considered a win-win
situation in which citizens are given the opportunity
to contribute to scientific research projects designed by
professional researchers. The prevailing opinion is that
through their participation citizens gain an increased
interest in scientific learning (10) while contributing

to the development of scientific projects (11). In
contrast, a less empirically explored and documented
conceptualization of citizen science considers citizens
as active agents capable of developing scientific
research with the potential to address their needs

and concerns (12). The second approach is translated
into activities intended to build capacity for citizens

to have a meaningful voice in scientific practice while
addressing the prevailing perception that scientific
research and scientists are removed from societal
concerns and needs (a similar approach is used for the
participation ladder) (13). As the second interpretation
of citizen science can be understood as joint knowledge
production, the concept represents an additional field
of practice for youth participation in risk governance.

METHODS
ELIGIBILITY CRITERIA

In view of the anticipated scarcity and heterogeneity
of relevant literature, the criteria used for study
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selection were intentionally broad and inclusive. This
time-limited review set out to include any study (of
any design), review or report of evidence, experience
or evaluation of capacity-building for young people
and policy-makers within existing best and/or new
emerging practices in environmental health risk
communication and/or risk governance with young
people. All papers published in English from 1996 to
December 2016 were included. The regional spread
was envisaged to be limited to the European Region;
articles reporting on very low-income countries were
excluded to maximize homogeneity in domestic
contexts. However, studies of deprived areas or
disadvantaged communities were included. Studies
specifically examining adult populations (i.e. mean/
median age of at least 18 years) or, when direct
information was unavailable, clearly concerning adult
populations were excluded.

SEARCH STRATEGY

The Web of Science and PubMed electronic databases
(which include only peer-reviewed academic

articles) were searched on 6—9 December 2016 using

a combination of search terms including any of the
following keywords: Contamin* AND Youth AND risk
communicat* OR risk governan* OR citizen science.

A total of 298 papers were identified in the first
database search (on 8 December 2016). In addition,

the reference lists of all included papers were hand-
searched to identify relevant studies. Complementary
and grey literature (academic books and non-peer-
reviewed articles, including reports and web-

based resources) were searched via Google Scholar
using the same search terms. The second database
search (on 9 December 2016) identified a further 152
publications. Four additional papers were identified via
contacting key informants (experts, nongovernmental
organizations and young researchers in the field),
hand-searching references, and an Internet search. We
also contacted young experts (official members of the
European Environment and Health Youth Coalition),
who contributed by sharing their opinions and
perceptions of youth communication activities in the
field of industrial contamination (14).

STUDY SELECTION AND DATA
EXTRACTION

A total of 412 papers were excluded at the abstract
review stage because they contained ineligible subject
matter or were duplicates, based in low-income

countries or published in a language other than
English.

For the literature search, good practice for involving
young people in environmental decision-making, risk
communication and risk governance was defined as
meeting the interactive (i.e. two-way communication)
aspired level of participation. Classical studies
focusing on informing, educating and sensitizing
young people or youth were considered outside the
scope of this review. In addition, new and emerging
studies and practices were defined as those in which
the overarching objective was youth-initiated,
youth-directed and youth-controlled and in which
young people had acted as autonomous learners and
demonstrated critical thinking about their actions and
decisions regarding scientific practice and policy.

RESULTS OF THE REVIEW

The systematic search identified six papers

fulfilling all inclusion criteria. Of these, four papers
described good and emerging practices involving an
interactive (two-way communication) aspired level of
participation (listed in Table 2) through which young
people actively attempted to contribute to decisions
affecting their lives and to exercise their rights and
duties as citizens by the use of research and policy as
a tool for change. One study described an intervention
aimed to explore the potential of the citizen science
approach to drive transformative learning, understood
asincreasing the empowerment and capacity of
students to think as autonomous learners of science
within collaborative contexts (15). A second study used
a suitable method to empirically explore, and build
theory upon, the ways in which teenagers construct
political action using a constructivist approach (16).
The third study aimed to review the relationships
between human health and the environment by
implementing participatory initiatives (17), and the
final study aimed to demonstrate that communities
can affect policy decisions if they are organized,
informed and committed to both the issue and the
process (18).

Two other articles were literature reviews: the first
analysed the legacy of young people’s involvement
in policy research (20); and the second aimed to
understand how young people can channel their
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TABLE 1. ACTIVITIES FOR EACH ASPIRED LEVEL OF THE PARTICIPATION SEQUENCE

Aspired
level of
participation

Interactive

Co-decide

Co-produce

Take advice /
consult

Direction of
communica-
tion

PM €«—> SH

PM <€— SH

PM «—SH

Forms of participation

- Not very common in

practice

- Examples: joint

management of nature
databases and participation
in working groups

- The main target group is

fellow scientists

- Interactive scenario

development

- Alternation of research and

participation; research-led
participation process

- Use of participatory

methods

- Interactive workshops for:

- defining the problem
- research design

- conclusions

- Bilateral sessions

- Review of project design and

conclusions:
- written reports

- workshops

- Themed workshops for

knowledge production

Advantages

- Optimal use of
participants’ resources

- Fulfils democratic motives

- Increases commitment of
participants

- Reflective approach to
co-production can make
a major contribution to
producing knowledge

- ldeally, generates support
and produces knowledge

- Canresultin new
perspectives

- Highly goal-oriented
approach; can be put into
action at key stages in
a project

Disadvantages/pitfalls

- In extreme cases,

stakeholders determine the
content of PM reports

- PMrisk losing control

- Demands open-mindedness

from the PM

- PM have to commit to

obtained results to some
extent, which is only possible
if everyone is open to this

- Intensive process

- Participants’ choice and

quality of the facilitator are
key factors for success

- Less easy for the PM to steer

the process; process can
produce unintended results

- Stakeholders may disagree

with the framing; can lead to
societal unrest

- Difficult to guarantee

transparency
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TABLE 1. ACTIVITIES FOR EACH ASPIRED LEVEL OF THE PARTICIPATION SEQUENCE

Aspired Direction of
level of communica-
participation | tion

Non-

interactive

Listen PM «—SH
Study PM <€«—SH
Inform PM — SH
No PM <€~ SH

participation

Forms of participation

- Set up feedback channels
Keep an eye on the media

Receive complaints, protest
and criticism

- Surveys
Interviews

Focus groups

Presentations

None

PM: policy-makers; SH: stakeholders.

Advantages

PM get answers to

questions they did not ask;

prevents tunnel vision

PM are able to draw
attention to problems at
an early stage

Many stakeholders can
be reached with relatively
little effort

Information can be
collected in a highly
targeted way

- Takes relatively little time
and effort

Project receives little
attention. Under certain
circumstances, this may
be desirable

Disadvantages/pitfalls

Difficult to draw a line
between where listening
brings benefits and where it
does not

- Can be very time-consuming

- A strong framing effect may

occur; other factors which
were not asked about may be
relevant

- Can cause dissatisfaction

among stakeholders

No opportunity to make
a contribution, no real
participation

No feedback

No utilization of external
sources of information

No legitimization

Sources: Netherlands Environmental Assessment Agency and Radboud University Nijmegen (5) and Hage et al. (19).
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TABLE 2. SUMMARY OF INTERACTIVE PRACTICES, MAIN ACHIEVEMENTS AND LESSONS LEARNT

Study Interactive intervention Achievements and lessons learnt

Ruiz- Students and researchers co- For secondary school students, it was a transformative learning experience
Mallén et created a research project based because:
al. (15) on a question generated by the

relationships and interactions were elective (not imposed), transparent and

students characterized as trust building

participants were engaged in a continuous deliberative process about
the meaning and rationality of their actions, decisions, achievements or
limitations while conducting research
based on the philosophy of slow science, the project was planned on a long-
term, flexible basis (3-10 years) with no performance targets but some task
deadlines

Coe et al. Workshop and interviews Activists aged between 17 and 19 years constructed their political action as

[16) four different processes that involve moving from:

- consciousness to action
personal experience to shared goals

- social activities to political activities

- single to multiple arenas

Huby & Workshop discussion? Understanding the relationships between human health and the environment
Adams (17) was improved by implementing the following steps:

- constructing the problems - the role of the community (or general public)
in identifying a local health problem depends on recognition of a common
cause for concern
identifying the contamination causes and responsibilities of citizens and
stakeholders to tackle the environmental health pollution

- generating important value in the process by improving communication and
trust and saving time

Williams et Multifaceted community- Achievements:
el (16t based participatory research - framework was mutually established to inform, educate and empower the
programme?

community to take control of its own future

increased capacity of community members to research issues of concern
and present their findings in appropriate contexts

- findings have important implications for pollution prevention, risk reduction
activities and strategies, and environmental health policy for other
economically disadvantaged and overburdened communities

@ Study involved the participation of both young people and the general public.
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creativity and dynamism to develop new ways to solve
the complex problems associated with improving
health in contaminated areas (21). Our results show
that to formulate strategies to improve human health
in contaminated situations, representatives of all
stakeholder groups should be informed by the best
possible scientific and medical advice. This should
include improved methods of risk assessment, which
may lead to recommendations to reduce human
exposure via restricting emissions and remediating
contamination. However, decision-making designed
to maximize the health benefits of reducing or
remediating environmental contamination should
also take wider considerations into account, including
providing opportunities for individual health
promotion activities related to improvementsin the
physical, social and economic environment.

DISCUSSION AND
CONCLUSIONS

INVOLVING YOUNG PEOPLE IN
DECISION-MAKING AND SCIENTIFIC
RESEARCH MATTERS

This reviews shows that more effort is needed to
improve methodologies that promote the involvement
of young people in the policy research process. This
will provide the ideal opportunity for researchers
and early career investigators to develop innovative
solutions that uphold the rights of young people

to engage in participatory communication and
governance. It is important that policy-makers

and supervisors of research projects involving
contaminated sites adopt a creative approach to
problem-solving, which may include the following:

« Young people can engage in research without any
prior research skills training (including designing
their own experiments, analysing data and
reflecting on results) by applying their own scientific
and political knowledge, which is meaningful within
their own societal context.

e The overarching objective should be to support
youth-initiated, youth-directed and youth-controlled
practices so that young people can become
autonomous learners and think critically about their
actions and decisions regarding scientific practice
and policy. Most of these skills, values and attitudes

(e.g. critical thinking, individual responsibility,
ability to work as part of a team) are recognized as
being important for citizens to acquire so that they
can participate effectively not only in scientific
research but also in their daily life activities (22).

« Policy officers and decision-makers should not
judge what young people have to say about research
using the same scientific and policy standards and
the same criteria used to determine the credibility
and trustworthiness of professional researchers;
relationships and interactions should be transparent
and aimed at building trust.

LACK OF EXISTING RESEARCH DATA

The literature review process showed a current lack
of specific research data in the field of industrially
contaminated sites and youth involvement in
environmental health risk communication and

risk governance. Furthermore, the few published
descriptions of practices and studies are difficult to
compare owing to methodological and geographical
differences. For instance, many industrially
contaminated sites have traditionally been located in
run-down areas with high unemployment rates, so the
conflict between economic interests and impacts on
environmental quality and public health commonly
generates great concern and controversy among
residents (1). The COST? Action 1S1408: Industrially
Contaminated Sites and Health Network could be

a platform for gathering new data and documenting
the aforementioned initiatives and practices.

Thus, improving meaningful youth participation

is a priority as well as sustainable and responsible
investment, especially in light of the United Nations
2030 Agenda for Sustainable Development, which
includes several sustainable development goals
addressing environmental health issues.

YOUTH PARTICIPATION IN POLICY-
MAKING, RISK GOVERNANCE AND
COMMUNICATION: A MIXED PICTURE
Through publishing the Rules for participation in and
implementation of COST activities (23), COST aims

to encourage the participation of young talented
researchers representing the next generation of

2 European Cooperation in Science and Technology.
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leaders in science and technology, and to promote work
opportunities for early career investigators (24). It is
essential to provide involvement opportunities and
visibility to young people participating in processes
that focus on both treating industrially contaminated
sites and promoting health. This review highlights
that, owing to their creativity and dynamism, young
people are capable of providing new perspectives to old
problems. Moreover, their meaningful participation
raises awareness of the responsibility of young people
towards the environment as future decision-makers
and inhabitants of the planet, thus familiarizing them
with the processes of designing and implementing
research programmes and policies related to health
and the environment (14). This review also identified
some of the challenges young people face when
engaging in the research and policy process. Their
efforts to initiate these processes were not always
fruitful because, as their political action gained in
complexity, young people faced greater constraints in
challenging power due to age-based exclusion, state-
centred definitions of politics, and a lack of interest in
youth demands from adults (20).

Practices implemented in Sweden reported a barrier
towards a specific age group: students aged 16-19

years old usually fell outside the scope of civil society
organizations, which classified this age group as adults
or young adults (16).

RECOMMENDATIONS

« Expand meaningful youth participation in national
and international decision-making and policy
development processes related to the environment
and health in all WHO European Member States.

« Promote formal and non-formal education
programmes on environmental health issues
at every level of educational facility for raising
awareness among children and young people in the
WHO European Region.
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AHHOTALWA

UcxoaHble paHHble: Llens nccnenosanns —
aHann3 cyLecTByWmx n GopMupyloLwmxcs
npuMepoB 3GPEKTUBHON NPaKTHKK No BOBAE-
YeHUIo NOAPOCTKOB B MPOLECCH KOMMYHMUKaLWUK
B chepe 9KONOrnYeCKUX PUCKOB AN 340P0BbLS,
OCHOBaHHbIN Ha Bbl60p0‘4HOM 0630pe Mexnay-

HapoAHOM NUTEpaTypbl.

MeTopabl: [lpoBefeH orpaHMYeHHbIN Mo BpeMe-
HW MOUCK HayYHOW AUTEpaTypbl, ONUCHIBatOLLLEN
pe3ynbTaTbl 3G PeKTUBHOM NPakTHKK B chepe
CHUXEHWS 3KONOrMYECKMX PUCKOB A8 340-
POBbSA, K y4acTMio B KOTOPOM NpuBnekanach
Monomexb. B nonckosbix cuctemax Web of
Science, PubMed 1 Google Scholar HangeHbl
CTaTbW Ha @HIMUICKOM A3blke, cogepkallyne
dakTonoruyeckme gaHHble, onucaHue Lo-
CTUTHYTbIX pe3ynbTaToB B 061aCTu CHUXeHNS
3KONOMMYECKNX PUCKOB, OLLEeHKY MEPONPUATUI
no yKpenneHuto noTeHunana Monogexm u ponm

an, GopMUPYIOLLMX NOANTUKY, B OXpPaHe 340-

pOBbs HACeNeHNs U 03L0POBNEHNIN OKPYXa-
fowen cpeabl. Mpy noncke no 6azam faHHbIX
HangeHo 450 aHHOTaUWI; YeTbipe AOMONAHN-
TeNbHbIX MaTeprana NoayyeHo nNpu novcke
BPYUHYIO U B pe3ynbTaTte obpalleHns k akcnep-
TaM, B HENPaBUTENbCTBEHHbIE OpPraHn3aunm

1 K MONOAbBIM UCCeaoBaTensdM, paboTatowmm
B chepe CHUXEHNS 3KONOrNYECKNX PUCKOB.
Mocne nepBoHa4yanbHOM NPOBEPKM 0TOBPAHO
1 MP0aHannM3npoBaHo 25 NONHOLEHHbIX CTaTeNn,
WeCTb U3 KOTOPbLIX YA0BNETBOPAN KPUTEPHIO
MHKN03WBHOCTY. [laHHbIe 13 BCEX paccMo-
TPEHHbIX cTaTel 0606 eHbl M NpefcTaBeHb

B BUae onncaTtesibHoOro o630pa.

PesynbTathbl: BoiseneHo Hebonblwoe yncno
npuMepoB 3G GEKTUBHON NPaKTUKM NO BOBJIE-
YeHWIo MONOAEXM B MPOLECChl KOMMYHMKaL UK
B chepe 3KOMOrMYecknx puckos As 340Pp0OBLSA,
KOTOpble MOTYT NPeACTaBNATb MHTEPEC A4NA

paapa60TqMKos NONNTUKN U CNneunanncToB

no nnaHupoBaHuto B EBponeiickoM perunoHe.
Mpy NPUHATUM pelleHuid B 061aCTu 0XpaHbi
3[0pOBbA B KOHTEKCTE COKPaLLEeHUs 3arpsasHe-
HUS UAU peabunnTaLnmn okpyxatLLen cpesbl
TpebyeTca paccMOTpeHe MEp MO COXPaHEeHMIo
COBCTBEHHOrO 30P0BbA, CBA3AHHbBIX C 0310~
poBaeHneM GU3NYeCcKoit, CoLManbHON U 3KOHO-

MUYEeCKon cpeabl.

BbiBoabl: HeobxoanmMbl bonee akTUBHbIE MepbI
005 NPUBAEYEHNA MONOAEXM K y4acTHio B Npo-
Lleccax KOMMYHVKauuy B chepe 3K0N0rnYecKmx
pPUCKOB A5t 340P0BbSA U pa3paboTkn cooTBeT-
CTBYIOLWLEN NONNTUKN. ITO OTKPOET XopoLine
BO3MOXHOCTMW A9 MccaefosaTenen, B T.4.
HaYynHaWMX, 415 BbIPaboTKM MHHOBALMOHHbIX
peleHunin B 0bnacTn oxpaHbl 340p0BbA U pea-
BrunuTauumn okpyxatLen cpesbl, npeaycma-
TpUBatLW WX peannsaynto Nnpas Moa0AEXHN Ha
WMPOKOE y4acThe B NpoLieccax KOMMYHMUKaLUm

v ynpasnexus.

Knioyessle cnosa SATPASHEHWE OKPYXXAIOLLIEV CPEbLI, PUCKM 017 300POBbA HACENEHNA, YNPABTIEHUE PUCKAMMN,
MOJIOEXDb, YHACTUE, MOJIUTUKA
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BBENEHUE

Mononele niofan! COCTaBIAIT 3HAUYUTEBHYO 4aCTh
HaceneHusA EBPOIHI (1, 2) M MOTYT CBIIPaTh BaXXHYIO I10-
3UTVBHYIO POJIb B Pa3paboTKe OTKJIMKA Ha HbIHEIIH/e
1 6yayuive npobeMel 3arpsA3HeHY S OKPYKalollell cpe-
IIbl, a TaK)XXe B CTUMYJIMPOBaHUM 0611eCTBEHHOM 0]~
ZIEPXKY MepONPUATUIN 110 OXpaHe 310poBbA. Il xoTsa
BCe rocyzapcTBa — 4jeHbl EBponelickoro pernoHa Bee-
MMUPHOM opraHu3aluu sgpaBooxpaHenus (BO3) B3anu
Ha ceb65 COOTBETCTBYIOIIME 0653aTeNbCTBA, [T0O11CaB
B 2010 I. [TapMCKyI0 Aekiapaluio 10 OKPyXXalolen
cpefie 1 OXpaHe 3[J0POBbA (3), INILIb YeTBEPTh U3 HUX
COOBLIAIOT O 3HAUMMOM YUaCTUM MOJIOJIEXM B 3TUX
npoieccax (1). B cBsi3u ¢ 3TUM He0H6XOAMMO pPacCUIMPUTh
yuacTtue Monopexu B [Ipouecce BO3 «Okpyxaromasn
cpeza " 3I0pOBbE», & TOCYNAapCTBa-YJIeHBI IO HBI
NpPOAEMOHCTPUPOBATh H0oJlee pelIuTeIbHY 0 IPUBED-
JXEHHOCTBH peanu3alny 3asBlIeHHBIX 0653aTeNbCTB

B OTHOUIEHUY MOJIOJIEX Y, YTBEPXKIeHHBIX Ha [lapMcKoi
KOHdepeHLINY, IO BCEMY PErMOoHY.

[Tpy onucaHuy CUTYyaLUM, CBA3aHHON C PUCKOM )15
3[I0POBbSA HaceJleHM s, KOTOPOe IIPOXUBaeT BONU3un
YYaCTKOB 3KOJIOTMYECKOr0 OTPaBJIeHNS NI 3arpsi3-
HeHUs, IPUBOAMMbIE faHHBIE HEOOXOIMMO paccMa-
TPUBATh C YYETOM pacnpeiesieHls 10 BO3PaCTHBIM
rpynnau (1). Monogexs TpebyeT 0co60ro BHUMaHMA,
TTOCKOJIbKY MOJIOZIBIE JIIOIY 06J1a1at0T MOBBIIIIEHHOM
YyBCTBUTENBHOCTBIO K SKOJIOTUYECKMM PaKTOpaM.
TakuM obpasoM, nepep pa3paboTuMKaMy NONUTUKHA
CTOUT HerpocTas 3ajjaya, Tpebylomas yYuThBaThb
NMOTPeH6HOCTY MOJIOABIX JIIOJel NP NPUHATUY afleK-
BATHBIX pellieHn. B KOHTeKCTe MOMUTUKY 110 OXpaHe
OKpYXKalolei cpeibl Mpo6ieMbl, CBI3aHHBIE C MTPO-
MBIIIJIEHHBIM 3arPsA3HeHNEM TePPUTOPUIA, 324aCTYI0
TPebyIOT TEXHUUECKN CIOXHBIX 1 JOPOTOCTOSIINX
peleHui, B TO BpeMs KaK 3aMHTEPEeCOBAHHbBIE CTOPOHBI
VI MHOTOUMCJIeHHBIe 3aTPOHY Thle TPYIIMNEI IeMICTBYIOT
B aTMocdepe HeoBepus. IpyruM BaXHBIM BOIIPO-
COM SIBJISIETCST MEXXITOKOJIEeHUeCKasl ClIpaBeI/IMBOCTE:
HEeyCTOMUYMBOCTH CUCTEM YIIPaBJIeHUS OTXOAAMU BIe-
yeT 3a cob60it GOpMUPOBAHME «TOKCUYHOTIO HACTIEAN v,

TepMyH «Monogble Nofn» B ;laHHOM 0b30pe pacnpocTpaHseTcs Kak Ha
noapocTkos (Bospact 10-19 net), Tak v Ha Monopexs (sozpacT 15-24
ropal; Taknm 06pasoM, TEPMUH OTHOCUTCA K BO3pacTHOM rpynne ot 10 go
24 net (2).

KOTOpOe OyIeT OKa3plBaTh HETaTMBHOE BIMSAHME Ha
Oy nylie OKOJIEHUS.

CTYNEHW YHACTUA

B naHHOM 0630pe npeAcTaBjieHa CTPYKTypa, pu-
MeHseMas [I/If OLIeHKU MeXaHV3MOB, UCTIOJIb3YEeMBbIX
IIJ151 BOBJIEYEHV S MOJIOABIX NIOAEN B MPOLIECCH TPUHS-
TUSA pelleHn i, KOMMYHMKaL MY 110 BOIIPOCaM PUCKOB

U yIIPaBJIeHU S PUCKaMI B KOHTEKCTE OKPY XKaIoIlei
cpenbl. B Tabnuiie 1 1pofeMOHCTPUPOBAHEI XXeJlaeMble
YPOBHM y4aCTUS B COOTBETCTBUU C MOZEJIBIO TPaXkJaH-
CKOrO y4yacTusi ApHIITeliHa, ony6JIMKOBaHHOM B 1969 T.
(4). B Tabnuiie oTpa)XeHbl HAllpaBIeHMA KOMMYHMKaA-
UM (ONHOCTOPOHHSASA MM IBYCTOPOHHAS, KaK MOKa-
3aHO cTpenkaMu), GOpMbI yuacTus, acCOMMPOBaHHbBIE
NperMyllecTBa U IOABOLHbBIE KAMHM AJIA KaXXIOM CTY-
TeHU JIeCTHULBI yuacTu4 (5).

B 3TOlt CTPYKTYype POBOASATCSA pa3inumsa MeXIY UH-
TEPaKTUBHBIMY U HEMHTEPAKTUBHBIMU [TOAXOIaMUA.
Hamnpumep, onpockl MHeHVA 3aMHTePeCOBaHHBIX CTO-
POH (13 paspana «4To nyMaeT 06 3TOM HaceJleHMe?»)
YacTO CUMTAIOTCSA MEpPOV 06ecrneueH s y4acTusl, XOTS
B CTPOTOM CMBICJIE OHM yUaCTUEM He ABJATCH, [10-
CKOJIbKY 2JIEMEHT UHTEPaKTUBHOCTU OTCYTCTBYET,
ecyu JIIoAM, KOTOPble BeICKA3ajy CBOe MHEeHMe, He I10-
y4aroT 3aTeM 06paTHOM cBA3U. ONIPOCH U TPYIIOBLIE
VHTEPBBIO — MCIIBITAHHBIE U IPOBEPEHHBIE METOMBI
CcoUManbHBIX MCCenoBaHmi. C X ITOMOIIBI0 MOXHO
MONIYYUTH LIEHHYIO U TIOJIe3HYI0 MHQOPMALNIO, U B
ornpepeieHHBIX KOHTEKCTaX — B 3aBUCUMOCTH OT 3a-
Ilay MpOeKTa UM UCCIeIOBaHUSA — X UCIIONIb30BaHe
MOXXET 6BITh H0oJiee 1eylecoobpas3HbIM 10 CPaBHEHUIO

C UHTEPaKTUBHBIMU MeTOaMI, ONHAKO ClieAyeT MoM-
HUTb, YTO Y4YaCTHe B OTIPOCE He ABJISAETCS MHTEePaK-
TVMBHBIM y4acTyeM (5). B nenoM, sHaunMoe yyacTue Mo-
7oneXxu ()KemaeMblil yPOBeHb Y4acTHsA = COBMeCTHOe
MIPUHATYE PelleHn ) MpeycMaTpUBaeT ONTUMaJIbHOE
JICIIONIb30BaHMe COLMaIbHBIX PeCYPCOB C [I0/Ib30M /11
MOJIOJIeX U, Pa3paboTUMKOB MOUTUKY U APYTUX 3a-
MHTEepPEeCOBaHHBIX CTOPOH 6arofjaps paciiMpeHHbIM
" IeMOKpPaTMUYHBIM IIpolieccaM pPasBUTUSA U peanusa-
LMY TIOJIUTUKU.

LUUKIbl PASBUTUA NMOJTUTUKA
N YNPABJIEHUA NMPOEKTAMU

HI/IKHBI PasBUTUA ITIOJINTUKN U YIIPABJIEHUA ITPOEKTA-
MU — 3TO CUCTeMaTU4dYeCKIe IIPpoLeCCHl, B XOJJe KOTO-
PBIX BBIABJIAIOTCA SKOJIOTUYECKNME U COIIMaJIbHbBIE TTPO-
671eMBI (a TaKXXe APyTrue aKkTyaJbHbIe )1 061ecTBa
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BOIIPOCEHI), Tpebyolle pearpoBaHyAa 1I0CPeNCTBOM
BBIPabOTKM pelleHN B XOJle [I03TAllHOTO Pa3BUTUA
nonuTuku (6). IlocTynarenbpHble JelICTBMSA B paMKax
LMKJIa Pa3sBUTUA NNONIUTUKY NIPEACTaBIIAT CO60I Ha-
MepeHHO UTepaTVBHBIN POLIECC: MEePONPUATUSA HOCAT
BO300OHOBJISIEMBI XapaKTep, @ MUHCTPYMEHTHI UCIIONb-
3yITCA NNOBTOPHO B LenAX 3bPeKTMBHOTO pa3pelle-
HMA HaCyIIHBIX TPO6JieM, TAaKUX KaK obecriedyeHne
AKTVBHOTIO y4aCTNA ¥ BOBJIEUEHHOCTY MOJIOLEXM (7).
[Tpouecc dopMMpoOBaHUA UK [TepecMOoTpa NONUTUKA
npeaycMaTpuBaeT [IpUBJIeUYeHYe 3aHTePeCOBaHHBIX
CTOPOH, NPELCTABIARIIVX KOHKPETHBIN MHCTUTYLIMO-
HaJbHBIM KOHTEKCT (8).

MPAXOAHCKAA HAYKA

OInpoko Npu3HaeTCsd, 4YTO y4acTye rpaXxJaH B Hayu-
HBIX VI TEXHOJIOTMUECKMX [IPOEKTax (TaK Ha3plBaeMas
rpaxJlaHCKas HayKa) OTKPBIBAeT BO3MOXHOCTU A5
00y4eHNA 1 KOMMYHMKaLMU B LIeJIAX COKPAIeHA
paspbiBa MeXy IPOCTBIMU JIIOABMU U HayKoM (9). [1o-
IOOHBIN MTOIXOJ CUMTAETCS BEIUTPHILIHBIM IS BCEX
CTOPOH: OH NIPeLOCTaBJIAeT OOBIYHEIM IPaXXaHaM
BO3MOXHOCTb BHECTY BKJIaJl B HAyYHO-UCCIeLOBa-
TEeNbCKYI0 IeSATeIbHOCTD, IPOBOAUMYIO Tpodeccuo-
HaJlbHBIMU UCCIlefoBaTenAaAMU. [IpeobnaaeT MHEHME,
4YTO y4acTyue B 3TUX IIpoljeccax CTUMYIMPYeT UHTe-
pec rpaXkiaH K MprMobpeTeHMI0 HayYHBIX 3HAHUI (10)
yepes COAEeNCTBME PA3BUTUIO HAYYHBIX ITIPOEKTOB (11).
C npyroi CTOPOHBL, eCTh U fpyrasa KOHLeNI s Ipax-
IIAHCKOM HayK!, HeJOCTATOYHO M3y4YeHHasa SMIIU-
PUYeCKM M 3aJOKYMeHTMPOBaHHAA, B COOTBETCTBUN
KOTOPOI rpa)JjaHe paccMaTpPMUBAOTCA KaK aKTUBHBIE
Y4aCTHMKY ITpOllecca pa3BUTHUA HAayUHBIX UCCIIe-
IIOBaHMIA, HeCylLye NNOTeHMaJll pearnpoBaHud Ha
CObBCTBEHHBIE TIOTPEOHOCTH U ITPOobIeME! (12). Bropon
MOAXOJI MPOSAB/IAETCSA B IPAKTUYECKUX OEMICTBUAX 110
YCUJIEHUIO NTOTEeHLMaJIa IpaXXAaH 1 obecrieyeHUIO UX
3HAUMMOrO y4aCTVA B HAYYHBIX [IPOEKTaX, B TO Xe
BpeMs BO3ENCTBYS Ha LIMPOKO pacipoOCTPaHeHHOe
NpefcTaBJIeHMe O TOM, UTO Hay4HBIe MCCIlejoBa-

HUSA U yUeHBble JajleKy OT 0bOLeCTBEHHBIX TPo6HIeM

1 IOTpebHOCTEN (MOAO6HBIN MOAXO UCIIONb3YEeTCA

Y B KOHLENLUMY JIeCTHULEI y4acTu4) (13). [IoCKONBKY
BTOpas MHTepIIpeTalusa rpaXxX1aHCKOM HayKU MO-
XXeT TPaKTOBaThCA KaK COBMECTHOE MPOM3BOACTBO
3HAHUM, 3Ta KOHLEeNUMsA NpeAcTaBnsaeT coboy NOMoJ-
HUTEJNIBHYI0 06J1aCTh IPaKTUUEeCKO paboTrl B chepe
obecredyeHUs y4aCTUA MOJIOLEX M B YIIPaBIeHUN
PUCKaMU.

METO/b
KPUTEPUMN OTBEOPA

BBuny oxmnpaeMoro HefocTaTKa ¥ HEOJHOPOAHOCTH
COOTBETCTRBYIOIIEN TUTEPATYPhI C CAMOTr0 Havyasa 6b1in
YTBEPXAEHBI MIVPOKNE, MHKITIO3BHBIE KPUTEPUM 0TOO-
pa MaTepuasioB AJid aHanu3a. bel NpoBeleH OrpaHu-
YeHHBIV [10 BpeMeHM MOUCK JII0ObIX HayYHBIX UCCIIe0-
BaHUI (BCexX BUIOB IM3aliHa), 0630pOB MJIM AOKIa/IOB,
comepxamux GakTomornyecke JaHHbIe, ONYCcaHe
OIbITa UJIU OLIEHKY MEPONPUATUI 110 YKPETJIEHUIO T10-
TeHIMana MOJIOAEXU U UL, POPMUPYIOMINX TONTUTUKY,
B paMKaXx CYIIeCTBYIOIUX U/VJIN MOABIAIINXCS TPU-
MepoB 3G bEeKTMBHOM MPAKTUKY C YYaCTUEM MOJIOLEX N
B cepe CHUXEHUS SKOJIOTUYeCKUX PUCKOB 1 300PO-
BbA U YIIPaBJIeHMA pUCKaMU. B TOMCK OB BKJIIOUEHEI
BCe MaTepuasbl, ONybJIMKOBaHHBIE Ha @HTJIMICKOM S3bI-
Ke € 1996-r0 1o Aekabpb 2016 I. [eorpaduyeckuit oxBaT
MaTepyaioB OrpaHU4YMBaCA EBPONENCKUM PEerMOHOM;
MCCIeIOBaHMA 0 CTPpaHaM C OUeHb HM3KUM YPOBHEM
Ioxoma OV UCKIIIOUeHH! B 1eNiix obecriedyeHMA OOHO-
POIHOCTY BHYTPEHHEero KOHTeKcTa. [Ipu 3ToM 6b11n
BKJIIOUEHBI MCCIeJOBaHM A HEGIAaTOIONYYHBIX PalioHOB
VIV COLIMaIbHO He3allUIIeHHbIX co0b11ecTB. [ToMrMOo
3TOrO M3 [IOVICKA MCKJII0YaINCh MICCTIef0BaHM A, IPOBe-
IleHHBIe CPeI B3POCJIOro HaceneHus (T.e. CO cpeaHUM/
MeJMaHHBIM BO3PAaCTOM yYaCTHMKOB He MeHee 18 JIeT),
a TakXe, Mpy OTCYTCTBUM NIPAMO YKa3bIBaLeN Ha
BO3pacT nuHbopMalum, sBHO 3aTparmBalolle B3pocyioe
HaceJleHMe.

CTPATEInA NOUCKA

B nepuon ¢ 6 1o 9 lekabpsi 2016 T. TPOBEIEH TTOMCK

B 3JIEKTPOHHBIX Ha3ax Web of Science n PubMed (B
HUMX COZIEPXXaTCA TOJBKO PelleH3MPpyeMble akaJjeMuye-
CKMe CTaTby) 10 KOMOMHAIUY TOVNCKOBLIX TEPMIMHOB,
BKJIIOYAOLeN 00ble 113 CIeIYIMX KITI0UYEeBBIX CJIOB:
Contamin®* AND Youth AND risk communicat* OR risk
governan® OR citizen science («3arpsizHeH*» V «Mo1o-
Iexb» VI «koMMyHUK* B chepe pucka» VIV «ynpaBn*
puckamum» VJIN «rpaxkgaHcKasd HayKa»). [IepBbIil TTIOUCK
(8 mexabps 2016 I.) mpuHeC 298 pe3ynbTaToB. [ToMUMO
3TOro 110 6MbnuorpadmyecKkuM CruckaM BCexX BKIIIO-
YeHHBIX CTaTel MPOM3BeleH MOVCK BPYUYHYIO [J1S BhI-
ABJIEHU A COOTBETCTBYOIIMX MCCIIeIoBaHUM. TaKkxe

B rouckoBoii cucteMe Google Scholar npoBeneH nmouck
IOTIONTHUTEJIBHON U «CepoVi» TNTepaTyphl (HayYHble
M30aHUA U HepelleH3MpyeMble CTaThy, BKJII0Uas JOKJIa-
LBl I MUHTEPHET-PeCypPChl) 110 TeM XXe IMTOUCKOBBIM Tep-
MMHaM. BTopoli mouck (9 nexkabps 2016 T.) BEISABUII ellle

PUBLIC HEALTH PANORAMA

VOLUME 3 | ISSUE 2 | JUNE 2017 | 141-356



MOUCK NPUMEPOB SO®EKTMBHOM MPAKTUKI MO BOBSIEYEHWIO MOIOAEXM B MPOLECCH KOMMYHUKALIMW B COEPE

349

IKOJTIOTMYECKMX PVUCKOB 414 340POBbA

152 my6nmKauuy. YeTelpe NONONHUTENBHBIX MaTepyalia
6BIJIO HAMIEHO B Pe3yibTaTe ob6palleHus K KJII0UeBbIM
nHdopMaTopaM (3KCcIepTaM, HellpaBUTeIbCTBEHHBIM
opraHmM3alusaM ¥ MOJIOLBIM MCCIIeJOBaTeIAM 3TOM
cdepel), pyyHOro novcka 6ubnuorpadudeckmx CChlJIOK
u nnouicka B VIHTepHeTe. Tak)Xe MBI CBA3AJIMCh C MOJIO-
IBIMY ClleliManuctaMu (obmuumanbHeIMY YieHaMu EB-
POTIENICKOM MOJIOAEXHOM KOaIULIMY 10 OKPYXKAoILIei
cpelie M 300POBBI0), KOTOPBIE MTOJEeNINIINCE CBOMM MHe-
HMEM U B3[/IALaMU Ha IPOCBETUTEJIbCKYE MepPOIpy-
ATUA I MOJIOLEXY I10 BOIIPOCaM MPOMBIIIJIEHHOTO
3arpsA3HeHus (14).

OTBEOP UCCNELOBAHUN
N U3BJIEHEHUE OAHHbIX

Ha crapum paccMoTpeHMA aHHOTALWM OBIJIO UCKITIO-
YEHO 412 MaTepuraJioB, MOCBAIIEHHBIX APYTOM MPo-
6r1eMaTyke, 0y6nMpoBaBIINX APYyTUe CTAThY, Ipefi-
CTaBJIABLIMX CTPAHBI C HU3KMM YPOBHEM 1OXOAa UK
onyOJIMKOBAaHHBIX Ha IPYTUX A3bIKax. [Ipy rnoucke nH-
dopMauuny 3pbeKTUBHLIMU IPUMePaMU BOBIeYeHA
MOJIOZEX Y B MTPOLIECCH TPUHATHUSA pellieHunl B chepe
OKpYy>Xalollen cpelibl, KOMMYHMKaLMY TI0 BOTIPOCaM
pPUCKa U yIIpaBeHMA CYUUTANIUCH Te TIPAKTUKY, KOTOPbIe
XapaKTepu30BaluCh UHTEPAKTUBHBIM XXeJlaeMbIM yPOB-
HEeM y4acTu4 (T.e. IBYCTOPOHHEN KOMMYHUKALIVEN).
Knaccuueckue nccnenoBaHus, HalleleHHbIe Ha UHPOP-
MM POBaHMe, IPOCBeIleHNe U [IPMBJIeYeHie BHUMaHUA
MOJIOZIBIX JIIOIEV VI MOJIOZIEX U, KiacCuduUiMpoBaIuch
KaK He OTHOcsIMecs K chepe oxBaTa JaHHOTO 0630pa.
Hogsrle 1 dopMupyoumnecs npumMeps 3pGeKTUBHOM
MPaKTUKM GBIV OTIpe/iefieHbl KaK MHUIMATUBBL, OCHOB-
HOI 1leJIeBOJ KOMIIOHEHT KOTOPHIX paspabaTsiBaics,
YIIPaBIAJNCA ¥ KOHTPOJIMPOBAJICA MOJIOLEXBIO U B KO-
TOPBIX MOJIOJIbIE JIFOAY BBICTYTIaI/ B POJIM @aBTOHOMHBIX
y4alluxcsa ¥ JeMOHCTPUPOBAIM KPUTHUUECKOe MBlIljIe-
HJEe O CBOUX [eMCTBUSAX U pelleHnAX B cbepe HayUHBIX
VICCIIeJOBaHUM U MONIUTUKU.

PE3YJIBTATbl OB30PA

CucTteMaTyeCcKmii IOMCK BBIABUII LIECTh CTATEN,
YIOBJIETBOPAIOMINX BCEM KPUTEPUAM 1151 BKITIOUEH S

B 0630p. /I3 HMX B UeTHIpPEX CTAThAX OMMUCHIBAINCE CY-
mecTByMWMe 1 GopMupyouiecs npuMepsl 3G beKTuB-
HOM MPaKTUKY, XapaKTepPU3YIOMMNECST UHTEPAKTUBHBIM
XeJlaeMbIM YPOBHEM y4acTuA (C LBYCTOPOHHEN KOMMY-
HUKaLMe; CM. TabJl. 2), B KOHTEKCTE KOTOPOTO MOJIOZble
IO CTPEMUJIICE OKA3bIBATh aKTVMBHOE BUSIHME HA

Ba)XHBble [JI HUX DPelleHVd 1 peaji30BbIBaIVl CBOU
rpaXJIaHCKMe NpaBa 4 0053aHHOCTY, y4aCTBYS B UC-
CNeJOBaHMAX U PA3BUTUN NMOJIUTUKY AJI1 UHULMALUY
npouecca npeobpasoBaHuil. B nepBoM mccnefoBaHUA
ONMCBIBAJIaCh IpOrpaMma, B paMKax KOTOPO 13-
4yaJjcs MOTeHLMa rpaX aHCKOM HayKU 71 pa3BUTUA
nnpeobpasyolero o6yuyeHus, paccCMaTpMBaeMoOro Kak
MIOBBILIEHVIE BO3MOXXHOCTEN 1 CIIOCOOHOCTEN CTYEeH-
TOB MBIC/IUTh KaK aBTOHOMHBIE yUall[fecs B paMKax
MeXaHM3MOB HayYHOTr'0 COTPyLHMUYecTBa (15). Bo BTO-
POM MCCeJOBaHUY IPUMEHAJICSA CIIelMaJIbHbIl MeTO/l
SMIIUPUYECKOT0 U3YUEeHUS U IIOCTPOEHU S TEOPUHU

B OTHOIIEHUY TOTO, KaKMM 06pa30oM MOAPOCTKY GOpPMU-
PYIOT ONUTUYECKIE IeVICTBIUSA, UCIIONb3Y S KOHCTPYK-
TUBUCTCKUIN TTOAXON (16). B TpeTheM ucciefoBaHUN
paccMaTpuBanachk CBA3b MEX/Y 3[OPOBbEM UeJIOBEKA
VL OKpY)Kalollel Cpefiofl B KOHTEKCTe OCY1eCTBIIeHS
NporpaMM LMPOKOro y4yacTus (17), a B YeTBEPTOM Jie-
MOHCTPMPOBAJIaCh BO3MOXHOCTB BIUAHMA COOOIIECTB
Ha TMOJIUTMYEeCKe PelleHN s IPU YCJIOBUU X OPTaHM30-
BAHHOCTU, MHQOPMUPOBAHHOCTHU U IPUBEPXXEHHOCTHU
KaK caMoli TeMe, TaK ¥ BCeMy Ipoleccy (18).

IBe Ipyrue cTaTby MPeACTaBaANIN COO0M 0630PkI TUTE-
paTypel: B IepBOJ aHaIU3MPOBaiach UCTOPUA y4acTUA
MOJIOJIBIX JIIOAEN B MONUTUYECKMUX UCCIIEIOBAHUAX

(20), a BO BTOPOV 13y4aiCh BO3MOXHOCTY MOJIOBIX
JIIOZe) HallpaBNIATh CBOM TBOPYECKMI NTOTEHLUMAT U aK-
TMBHOCTD Ha [IOVICK pelleHnN O/ CJI0XHBIX TPo6ieM,
CBSI3aHHBIX C yNyUllleH/eM 300POBbSA JII0feil B 9KOJO-
TMYeCKY 3aTPA3HEHHBIX pafioHax (21). Pe3ynbTaThl Ha-
IIero UCCaeoBaHMA MOKA3bIBAKOT, UTO AJ1 pa3paboTKu
CTpaTeruii Mo yaydueHnIo 3M0POBbS JIIOZIeN, TPOXU-
BalOWMX PALOM C 3arpA3HEHHBIMY y4acTKaMy, BCe
TPYIIEl YYaCTHUKOB MIpoliecca AOJXHBI UMETh AOCTYII
K Hanbojiee JOCTOBEPHONM HayYHONM U MeIULIMHCKOM
nHdopMauun. Peuys UaeT, B TOM unciie, 06 ylIyulleHHBIX
MeTo/ax OlLleHKM PUCKa, B pe3yJibTaTe peanunsalnm Ko-
TOPBIX MOT'YT OBITH TOATOTOBJIEHBl PEKOMEHIallMY 110
OTPaHMYEHUIO HETaTUBHOTO BO3J€MICTBMA Ha YeJIOBeKa
MOCPeJICTBOM COKpallleHs BBIOPOCOB U IMKBUAALIUN
NOCJIeACTBUN 3arpA3HeHud. [Ipy 5TOM IpuHATKE pe-
IeHMM 06 OXpaHe 3J0POBbs B KOHTEKCTE COKpalleH A
3arpsA3HeHMA UK peabunuTalum OKpyxamllen cpebl
TpebyeT paccMOTpeHUs 6oiee MIMPOKUX aCIIeKTOB,
TaKMX KaK Mephl [0 COXPaHeHN0 COOCTBEHHOTO 3[J0pO0-
Bbs1, CBSI3aHHBIE C 03[0POBJIeHMEM GM3MUYECKOM, COLIU-
anbHOM ¥ SKOHOMUYECKOV CPELEL.
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TABJIULA 1. DOPMbl YHACTUA HA KAXXOM XEJIAEMOM YPOBHE JIECTHULI bl YHACTUA

XenaeMbl ypoBeHb

HanpasneHwve

yqacTtna KOMMYHWKaL

NHTepaKkTUBHbIV

CoBMecTHoe Pl <«— 3C
NPUHATUE pPeLLEeHNN

Pa3paboTka Pl <«— 3C
COBMECTHbIX

NpoAYyKTOB

Mpunatne cosetos/ Pl <«—3C

KOHCyNnbTMpOBaHne

®opMbl yHacTus

He oueHb pacnpocTpaHe-
HO Ha npakTuKe

[puMepbl: COBMECTHOE
BefeHue 6a3 AaHHbIX

0 COCTOAAHWMW NPUPO-

Abl v y4acTue B paboynx
rpynnax

OcHoBHas uenesas rpyn-
na — Konnern-ydyeHole

Pa3paboTka nHTepak-
TUBHbIX CLieHapueB

YepepoBaHue nccnepo-
BaHWW W yyacTus; yya-

CTVe B KOHTeKCTe akajge-
MUYeCKOV AeATeNbHOCTH

[prMeHeHVe MeTOL0B
obecneveHus yyactus

MHTepaKTMBHbIe ceMn-
Hapbl B Lenax:

- onpegeneHuns
npobnemsb

- paspaboTku gu3anHa
nccnefoBaHus

- aHanu3a BbIBOJOB
[lBycTopoHHue ceccuu

0630p An3aiHa npoekTa
Vi BbIBOZOB:

- NMMCbMEHHblIe OTHeThl
- CéMunHapbl

Tematnyeckne CceMunHapbl
no Nnpomn3BoacTBY 3HaHWN

[MpenmywecTsa

OnTMManbHoOe UCMOMb30-
BaHMWe pecypcoB y4yacT-
HWKOB

. ,D,OCTI/I)KQHI/IG LeMoKpaTn-

yeckux Lenen

[MoBblwaeT npuBep>XeH-
HOCTb yH4aCTHNKOB

PednekcvBHbIN nogxon
K COBMECTHOMY Mpom3-
BOACTBY NPOAYKTOB yCH-
AMBaeT NPOM3BOACTBO
3HAHWN

B npeansHoMm BapuaHTe
reHepupyeT NofAAepxKy
¥ NPOWU3BOAUT 3HAHUSA

MoxeT 0TKpPbITb HOBbIE
pakypcbl

B BbicokoW cTeneHun opu-
€HTUPOBAH Ha KOHKpeT-
Hble Len; MOXHO pea-
IN30BaTh Ha KJIlOYEBbIX
3Tanax npoekTa

Hepocrtatku/nonsogHsle

KaMHW

B ncknioynTenbHbix cay-
yaax 3C onpegenatoT
cofepxaHune oT4ETHOCTU
PM

PM puckytoT noTepats
KOHTPONb

Tpebyet o1 Pl wupoTel
B3rNA40B

PI1 6epyT Ha cebs onpe-
feneHHble 0bs3aTenb-
CTBA B OTHOLUEHWY MO~
NIyYeHHbIX Pe3ynbTaTos,
UTO BO3MOXHO MWL NP
OTKPLITOCTHM K 3TOMY BCeX
y4acTHMKOB

NHTeHCUBHBIN NpoLecc

KntoyeBble dakTopbl
ycrnexa — Bblbop y4acTHuM-
KOB M KayecTBO paboTsbl
dacunutatopa

Pl TpyaHee pykoBoanTh
npoueccom; paboTa Mo-
XeT MPUHeCTH Henpea-
YyCMOTPEHHble pe3yib-
TaTbl

Mexay 3C MoryT Bo3-
HWKHYTb pa3Horiacusa
no paspabaTeiBaeMoi
cTpaTeruu; MoxeT npu-
BECTU K 0OLLECTBEHHBIM
BOJIHEHWAM

CnoxHo obecneynTb
Npo3payvyHoCTb
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TABJIULA 1. DOPMbl YHACTUA HA KAXXOM XEJIAEMOM YPOBHE JIECTHULI bl YHACTUA

’Kenaembin ypoBeHb

yyacTus

HenHTepakTvBHbIN

Cnywatwue

ObyueHune

NHdopmMupoBaHue

Het yyactus

HanpasneHue
KOMMYHMKaLMK

PN «—3C

PN «—3C

PMN— 3C

PN <> 3C

®opMbl yHacTus

OpraHusauns obpatHon
cBA3K

OTcnexunsarHne CMU

MonyyeHune xanob, npo-
TECTOB U KPUTUKM

Onpocbl
NHTepBbIO

®okyc-rpynnsl

[pe3eHTaumu

OTcyTcTBYlOT

PT: pazpaboTunkm nonnutnkm; 3C: 3anHTEpECOBaHHbIE CTOPOHSI.

[MpenmywecTsa

Pl nonyyatoT oTBETHI

Ha BOMpPOCHI, KOTOpble

He 3afaBanuncb; npemy-
npexnaeT orpaHuyeHHoe
BUAeHWe Npobnemsl

Pl MoxeT npusneyb
BHMMaHUWe Kk npobnemam
Ha paHHeM 3Tane

MOXHO 0XBaTUTb MHOXE-
cTB0 3C 0OTHOCUTENBHO
ManbiMU yCUNUAMN

NHdbopmayma cobupaet-
cqa cyrybo ueneHanpas-
NeHHO

- TpebyeT oTHOCKMTENBHO

Mano BpeMeHn n yCVIJ'Il/Il?I

BHuMaHue k npoekTy
MUHUManeHo. B onpege-
NIEHHBIX CUTYyaLUAX 3TOT
3 PekT MOXeT bbITb Xe-
naTenbHbIM

Hepocrtatku/nonsogHsle

KaMHW

CnoxHo npoBecTy yeT-
Kyl rpaHb Mexay cuTya-
UMSMU, KOT[a cnylwaHune
NPVHOCUT NONb3Y, a Kor-
fa HeT

MoxeT 0THMMaTb MHOTO
BpeMeH!

B0o3MOXHO BO3HUKHO-
BeHve s dekTa obpam-
NEeHNs; MOryT BbITb yny-
LWeHbl BaXHble akTopbl,
0CTaBLIMeECA 3a paMKamu
BOMPOCOB

MoxeT Bbl3BaTb HEyL0B-
netgopeHHocTh 3C

HeT BoaMoxHoCTEN
BHECTU CYLLECTBEHHbI
BKfad, HeT AenCTBY-
TENbHOTO y4acTus

HeT obpaTHoi cBA3M

He ncnonb3ytoTcs BHelw -
HWe NCTOYHUKN MHPOP-
MaLumm

HeT nerutumMHocTn

MicTouHMKU: HrngepnaHackoe areHTCTBO N0 OLEHKe COCTOAHMUA oKpyxatowen cpedsl u YHusepcutet Papbayn 8 Herimerene (5) n Hage u coasr.

(19).
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TABJINLA 2. 0630P UHTEPAKTUBHbIX MPAKTUK, OCHOBHbIX LOCTUXXEHWUN U YCBOEHHbIX YPOKOB

MCCﬂe,D'OBaHI/Ie V]HTepaKTVIBHaﬂ nporpamMmma rELOCTI/DKEHV]H N YyCBOEHHbIE YPOKN

Ruiz-Mallén Yyauwmecs n nccnegosatenm [ns yyawmxca cpeiHMX WK 3T0 Obln onbIT Npeobpasytoero 0byyYeHUs, NOCKONbKY:

n coasr. (15) CoBMeCTHO pa3spaboTanu
nccnenoBaTeNnbCkuin
NpoeKT Ha 0OCHOBE BOMpoCca

B3al/IMO,EI,EI;ICTBI/Ie 1N B3aMMOOTHOLLIEHNS Obinn Agenom Bbl60pa [TAE. HEe HaBA3aH-
HbIMI/I] N XapakTepn3oBaMCb NPO3PavYHOCTbIO U MOCTPOEHNEM NOBEPUNA

nccnepoBaHnA, BbIABUHYTOroO - YYaCTHUKM BbINW BOBNIEYEHbl B MOCTOSHHbIN COBELLaTeNbHbIN NPOLLECC, B XO4e
ydaummMmnca KoToporo obcyxgannck nocnefcTema v 060CHOBaHUA UX UCCNEe[0BaATENbCKUX
0EeNCTBUN, PELUEHWI, [OCTUXEHWUI NN OrpaHUYeHM

Ha 0CHOBE KOHLENUMU «MeLNEHHON HayKu» BblN 3annaHupoBaH LONrocpoY-
HbI npoekT (3-10 neT), He NpeAycMaTprBaBLWNIA LENEBLIX NOKa3aTeseln, Ho
MMEBLUNIA NpeaeibHble CPOKN AN BbINMOJHEHUS HEKOTOPbIX 3a4ay

Coe 1 coaBT. CeMUHapbl 1 UHTEPBbLIO AxkTuBucTbl B Bo3pacTe 17-19 neT paspabotanu cucteMy noaUTUYECKUX LENCTBUIA Ha
(16) OCHOBe YeTblpex KOMNOHEHTOB, 0becneynBaBLUMX NEPEXOL:

OT OCO3HaHnA |'|pO6J'I€MbI K 0ENCTBUAM

OT INYHOT O ONbITa K O6LLI,I/IM uenam

OT coUmnaibHbIX MepOl‘Ipl/lﬂTl/ll;l K MNONNTNYECKUM

oT O,EI,HOIZ TOYKN MPUNOXEeHNA yCI/IJ'Il/Il;I K MHOXeCTBY TOYeK

Huby & Adams 06cyxaeHne Ha ceMuHape? YayyweHne NOHMMaHNS B3aMMOCBA3€eN MeX Ay 340P0BbEM HYel0BEKa U OKPYXKatoLL e
(17) cpefon 6bin10 AOCTUTHYTO NOCPEACTBOM BEINMOAHEHMSA CReayoWwmnx Mep:

KOHCTpyupoBaHue npobnem - pons coobuiectsa (mnu obuiectsa B uenom)
B BbIiBNEHWM NpobieM co 340p0BbEM MECTHOI0 HaCeNeHUs 3aBUCUT OT Npu-
3HaHUA pacnpocTpaHeHHON NPUYNHEI ABAEHUS

yCTaHOBNEHWE NPUUYMH 3arPA3HEHUS W ONpefeNeHne 0TBETCTBEHHOCTH rpax-
[aH 1 3a/HTepecoBaHHbIX CTOPOH B chepe pearnpoBaHus Ha 3arpssHeHune
oKpy>katoLien cpefbl

obecnevyeHre MakcuManbHoON oThAadyn npouecca nocpeacTBOM yayyleHNna KOM-
MyHWUKaunn n oBepud, a TakXXe 3KOHOMWN BpeMeHN

Williams MHoroctopoHHsis nporpamma  [ocTuxetwe:

n coasT. (18] MccnefoBaHuin c yyacTuem
C034aHbl COBMECTHblE MEXaHU3Mbl A4S MHGOPMUPOBAHUS, MPOCBELLEHNA W NO-

BbIlEHWA BO3MOXHOCTEN CO0DLLECTB, C TEM YTODbI OHM MOTIM CAMOCTOATEb-
HO onpeaenaTh cBoe byayliee

coobuwecTs?

yKpenieH noTeHunan 4neHos coobuiecTBa B chepe nccnefoBaHU akTyanb-
Hblx NpobneM 1 npe3eHTaL MW NX pe3yNbTaToB B COOTBETCTBYIOLNX KOHTEKCTax

pe3ynbTaThl paboTbl NPUHOCAT NONOXUTENbHbIN 3G dekT B chepe npeny-
NpexAeHNs 3KON0rNYeCcKoro 3arpasHeHuns, paspaboTky cTpaternii u Mep no
CHVXKEHWIO PUCKOB 1 Pa3BUTUA NOAUTUKM 03J0POBEHUS OKPYXKatolei cpesbl,
KoTopas MoXeT bbITb NpUMeHeHa ApyruMu cooblyecTBamm, HaxoAAWMMUCS

B Hebn1aronony4YHon 3KOHOMUYECKON CUTYaLMW U 3aTPOHYTEIMU MHOTOUYUCTIEH-
HbIMU NpobnemMamy

3B nccnenosaHuy NpuMHUMany yqactue Kak Moofble NI0AN, Tak U NpecTaBuTeny obuiecTsa B LenoM.
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3KONNOMYECKKX PVCKOB A1 300POBbA

OVNCKYCCNA N BblBOLbI

BA>XHOCTb BOBJIEYEHUA
MON104bIX TIOAEN B NPOLIECCHI
NMPUHATUA PELLEHWW U HAYYHbIE
NCCNENOBAHUA

[IpoBeneHHEIV 0630p IEMOHCTPUPYET HEOOXOAMMOCTD
MPUHATUS 60Jlee aKTUBHBIX Mep, HalleJIeHHBIX Ha yCOo-
BepLIEHCTBOBAHME METOIONIOr Ui 06ecriedeH s MOJIO-
IIBIX JIIOJIe}i B Ipolieccax I10 UCCIefOBaHUIO MTOTUTUKA.
OTO OTKPOET XOPOllle BO3MOXHOCTMU J1JIs MCCJIeIoBa-
TeJleil, B TU. HAUMHAINX, A7 BBIpaboTKYM MHHOBAIIU-
OHHBIX pellleHU, TpeJyCMaTpUBAIINX pPeann3aliuio
rpaB MOJIOJIEXXM Ha LMIMPOKOe yuacTue B IIpolieccax
KOMMYHUKAILUU U yIIpaBieHus. PaspaboTuynkam Monu-
TUKU ¥ KOOPAMHATOPaM UCCIeIOBATEeNbCKIX IPOEKTOB
10 COKpAIleHNIO 3arpsI3HEHU ST OKPYIKAOUIEN Cpebl
Heob6XOMMO MPUMEHATEH TBOPUECKMI MTOAXO]I K pelle-
HMIO MPo6JIeM, KOTOPBIV MOXET BKJII0YATh ClleAyioliue
peKoMeHIalum:

« Morozbie MOV AOJXHEI MMETh BO3MOXHOCTD
MPUHMMATD y4acTle B CCIeOBaHMAX 6e3
MpeJBapuUTeIbHOM MCClIef0BaTeIbCKO TOATOTOBKM
(B TOM uMCJIe TPOBOUTL CBOU COOCTBEHHBIE
SKCIIEPUMMEHTHI, aHAIM3MPOBaTh JaHHbBIE
1 OCMBIC/IMBATD PE3y/IbTAThl) IOCPEACTBOM
MPUMeHEeHM s CBOUX 3HAHMIL 06 MCCIeJOBAHMAX
U TIONIUTYKE, 3HAUMMBIX B X COLIMaIbHOM KOHTEKCTE.

o OCHOBHBIE YCUJINS JO/KHBI OBITh HATIPaBJIEHbI
Ha MOJIePXKY MHMLIMATUB, pa3pabaTbiBaeMbIX,
YIIPaBIsAEMBIX I KOHTPOIMPYEMEIX MOJIOAEXBIO,
B KOTOPBIX MOJIOZBIE IOV BEICTYTIAIOT B POJIU
aBTOHOMHBIX YUAIINXCS U IEMOHCTPUPYIOT
KPUTWYECKOE MBIIIJIEHVIE OTHOCUTEIBHO
CBOVIX JIEVICTBUM 1 pelieHnt B chepe HayUHBIX
MCClenoBaHMii M TIONTUTUKA.

e BOJIBIIMHCTBO 3TVX HABBIKOB, LIEHHOCTEN
V1 OTHOIIEHU (TaKMX KaK KpUTUYIeCKOe
MBIIIJIeHMe, UHAVMBUAYaIbHAsA OTBETCTBEHHOCTD,
CII0OCOBHOCTh paboTaThk B KOMaH]ie) IPU3HAIOTCA
KaK Ba)XHeMNlIe 371eMeHThl BOCIIMTaHUA IpaXXjaH
07 X 3GPeKTUBHOTO yUacTUA He TOJIbKO
B HAYUYHBIX MCCJIeJOBAHUAX, HO U B [IOBCEJHEBHOM
XXM3HeOesATelbHOCTH (22).

o JInua, opMupyouMe MNOANTUKY U TPUHMMAIIe
pelieHus, He JOJKHEI faBaThb OLIEHKY

MCCIIeJOBATENIbCKMX PAOOT MOJIOBIX JTI0LIEN

Ha OCHOBE TEeX )X€ HaYUHBIX U MOJIUTUIECKUX
CTaH[IapTOB U KPUTEPUEB, KOTOPHIE TTPUMEHSAIOTCS
L7151 OTIpeieNIeHN s IOCTOBEPHOCTU U HaIeXXHOCTHU
paboT npodeccruoHanbHBIX UCCTIeNOBATEIIEN;
B3aMMOMENCTBIE U B3aUMOOTHOIIEHU ST MOMKHBI
6BITH ITPO3PAYHBIMY U HalleJIEHHBIMY Ha YKpeIlJiIeHne
IOBEpUSL.

HEJOCTATOK UCCJIEQOBATEJIbCKUX
ANAHHbIX

[Tpoliecc cocTaBneHUs 0630pa IUTepaTypPhl BEIABUII He-
JIIOCTAaTOK KOHKPETHBIX MCCIIeA0BATEIbCKMX JaHHBIX 10
BOITPOCAM MPOMBIILIJIEHHOTO 3aTrPA3HEHUA U y4aCTUA
MOJIOJIEX Y B KOMMYHUKAILVY B chepe IKOJOTUUECKUX
PUCKOV 171 300POBBA U yIIpaBieHusa puckaMu. K tomy
)Xe Te HEMHOT'OUMCJIeHHbIe onrcaHms 3P OEeKTUBHBIX
MPaKTUK U UCCIeOBAHUM, KOTOPbIe ObIIN HaliLle-

HBI B XOJle IaHHOM paboThl, 6a3MpyTCA Ha pa3HbiX
MEeTOJIONIOTUSX 1 OXBATLIBAIOT Pa3Hble reorpadunue-
CKUe TEPPUTOPUY, U3-3a UETO C TPYIOM IO 1al0TCs
CpPaBHUTENIBHOMY aHanu3y. Hanpumep, 601bILINHCTBO
Y4aCTKOB ITPOMBILIJIEHHOTO 3aTrPA3HEHU S HAXOOATCA

B 3a6pOIIEHHEIX palioHaX, XapaKTepPM3yOUUXCS BbICO-
KMM ypOBHEM 6e3paboTULIbl, TO3TOMY KOHQIMKT KO-
HOMMYECKMX MHTEPECOB U BO3JIEMICTBME HA COCTOSAHME
OKpY>Kalollen cpeJibl  3J0POBbe HaceNleH T 0OBIYHO
BBI3BIBAET HOJIBLIYIO0 0OECITOKOEHHOCTh ¥ Pa3HOra-
CUSA Cpeny XUTeJen 3TUX ParoHOB (1). IHunuatusa
COST? Action 1S1408: CeTb COTPyAHMUECTBA I10 BO-
npocaM MPOMBIIJIEHHOT O 3aTrPA3HEeHMA U 3J0POBbA
(Industrially Contaminated Sites and Health Network)
MOXeT CTaTh raTdopMoit i cbopa HOBOM MHPOpPMa-
LMU U JOKYMEHTVPOBaHMA BEIIIEYIIOMAHYTHIX MHULIVA-
TUB U MTPaKTUK.

TaxkuM o6pa3oM, paciipeHye 3HaYMMOT0 yUaCTUA
MOJIOZEX Y OCTAETCs TPUOPUTETHON 3ajauet, Hapsa oy

C YCTOMUMBBIM U OTBETCTBEHHBIM MHBECTMPOBAHM-

eM, ocobeHHo B cBeTe [ToBecTku nHsa OOH B o6nacTu
YCTOMYMBOrO PasBUTUS 10 2030 TOJla, B KOTOPOI HaMe-
YeHO HEeCKOJIbKO lIeJIelt YCTOMUYMBOTO pa3BuTUs B chepe
OKpYKaloleil Cpeibl ¥ 3[I0POBbA.

2 Esponeiickoe COTPyAHNYECTBO B 061aCTU Hay4HbIX UCCAeaoBaH il

N TEXHONOTUI.
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IKOJTIOTMYECKMX PVUCKOB 414 340POBbA

YYACTUE MOJIOAEXN

B ®OPMUPOBAHWN NOJTIUTUKMN,
YNPABNEHWN PUCKAMU

N KOMMYHUKALUWWU: HEOOHO3HAYHASA
KAPTUHA

B pamkax nHuuuatuesl COST 6b1710 0ny61MKOBAHO
PYKOBOZCTBO «[IpaBusia yyacTusa 1 OCylieCTBIeHUSA
MeponpusaTut COST» (Rules for participation in and
implementation of COST activities) (23), 11eJ1b KOTOPO-
ro — CTUMYJIMPOBATh y4acTe MOJNOIbIX, TalaHTAUBbIX
MccriefoBaTesNelt, IpecTaBIALIINX HOBOE [TIOKOJIeHe
nupepoB B chepe HAYUHBIX CCIeJOBAHUI I TEXHOJIO-
TUN, ¥ CIOCOOCTBOBATH 06ecleueHI0 3aHATOCTY Ha-
YHAIMINX UCCIIeloBaTenel (24). Heobxoammo pacuin-
PATH BO3MOXHOCTH U OCBELIATh Pe3ybTaThl yUaCTUSA
MOJIOJIeXXU B IIPOLieccax 0XpaHbl 30POBbA U pearupo-
BaHUA Ha [IPOMBIIIJIEHHOE 3arpsisHeHMe. ITOT 0630p
NpOAEeMOHCTPUPOBA, UTO barogaps n3obpeTaTeib-
HOCTY ¥ IMHAMUYHOCTY MOJIOJI€XY eCTh BO3MOXHOCTh
MO-HOBOMY B3IJIAHYTb Ha CTapble NpobieMbl. Kpome
TOTO, 3HaUMMOe y4acTue II03BOJIsAeT IIOBBICUTH OCBe-
IIOMJIEHHOCTB MOJIOABIX JII0Zlel 06 X OTBETCTBEHHOCTY
B OTHOIIEHUY OKPYIKaIollelt Cpeibl KaK XXUTejel Ha-
eyt MIaHeTH U Oy AyUIUX PYKOBOLUTEIEN, a TAKXe 03-
HaKOMUTB UX C IIpOLielypaMy pa3paboTKy U OCyIeCT-
BJIEHUS CCIIeJOBATEIbCKUX MTPOrPaMM U MONUTUKN
110 OXPpaHe OKPYXXalollel CpeAsl U 3I0POBhA (14). Takxe
B paMKax JaHHOTO 0630pa OBINIM BEIABJIEHE! OlIpeie/ieH-
Hble TPYOHOCTH, C KOTOPBIMM CTaIKMBAETCS MOJIOJIEXD
NpY y4acTUM B Ipolieccax uccienoBaHusa u Gopmu-
POBaHMA MONUTUKN. VX ONBITKM BO3L€ICTBOBATH Ha
3TU NPOLECCH] He Bcerjia OblIN YCIeMHBIMM 13-3a TOTO,
YTO IO Mepe YCJI0XHEeHU S CBOUX MOMUTUYECKUX 33134
MOJIO[IBIM NTIO/IAM IIPUXOJUIIOCE IPE0J0IeBATh BCe
6onblie 6apbepoB Ha MY TU MPOTUBOCTOSAHNA BIIACTHBIM
CTPYKTypaM U3-3a HepaBeHCTBa 10 IPM3HaKy Bo3pac-
Ta, IOHMMaHUA MONUTUKM KaK KOHLEN Y, OpUeHTH-
POBAHHO Ha TOCYIapCTBO, M OTCYTCTBUA ¥ B3POCIIBIX
MHTepeca K TpeboBaHUAM MOJIOLEXU (20).

[To MmaTepuanaM COOTBETCTBYOUIMX TPOrpaMM, Mpo-
BOIMMBIX B [IIBelU, BEISABJIEH 6aphep B OTHOLIEHUN
KOHKPETHOV BO3PaCTHOV FPYIIEL yyaljuecs 16—-19 yieT
OOBIUHO He BKJIIOUAJIUCH B Chepy OxBaTa MEPOTIPUATUN
0OI11eCTBEHHBIX OpraHM3aliii, TOCKOIbKY OHY OB
MMPUUMCIIEHB] K KATETOPUM B3POCIIBIX VIV MOJIOIBIX
B3POCJIBIX (16).

PEKOMEHOAL MW

e PacmmpuTh 3HAUMMOE yUaCTIe MOJIOJIeX N
B HallMOHAJIBHBIX U MeXIYHAapOHEIX ITpolieccax
NPUHATUA PELIeHUN M Pa3BUTUA TONUTUKN
B cepe 0XpaHbl OKPYXXaollell Cpebl U 300POBbA
BO BCex roCyJlapCTBax — ujieHaxX EBporelickoro
peruona BO3.

« CoIeliCTBOBATh OCYIIECTBIIEHNIO IIPOTPaAMM
dopManpHOTO U HehHOPMAJIBHOTO 06YUEH
o npo6yieMaM OKpyXalollelt cpefibl Ha BCeX
YPOBHSX 06PA30BAHMUSA B LIeJIAX MTOBBIIIEHUS
OCBEJIOMJIEHHOCTH IO 3TVM BOIMPOCaM Cpeu eTeil
1 Mosnomexu B EBporieiickoM peruosHe BO3.

Bripaj)keHue NIpMU3HaTEeNIbHOCTH: HACTOAL U 0630D
NMMTEepaTypH! OblI 3aIJIaHUPOBAH U OCYILECTBIIEH

B NleKabpe 2016 I. B AHTBEPIIEHCKOM YHVBEDCUTETE

B KOHTEKCTe KPaTKOCPOYHO HayYHOW MUCCUU

B paMkax nHuuuatuBel COST Action [S1408: CeTh
COTPYZLHMYECTBA 10 BOIIPOCAaM IIPOMBILIJIEHHOI O
3arpsA3HeHMA 1 300POBbs. ABTOPBI BEIpaXKaloT
VICKpeHHI0W0 61arogapHocTh Bert Morrens u Dries
Coertjens 1 AHTBEPIIEHCKOMY YHVBEDPCUTETY 3a IpUeM
MUCCUY, @ TAKXXe BCEeM MOJIOABIM JIIOAAM, IPUHABIIVM
ydacTue B 0630pe NTUTepaTyphl U MOLEeIMUBIINMCS
npuMepaMy 3GbeKTUBHON NPaKTUKY U B3TIALAMU Ha
npo6yeMy NPOMBILIJIEHHOI O 3arpA3HEH K.

VictouHuky dMHaHCUMPOBAaHUA: He YKa3aHBL.
KoH}nUKT MHTepecoB: He yKa3aH.

OrpaHnyeHye OTBETCTBEHHOCTH: aBTOPBI HECYT
CaMOCTOATEJIBHYI0 OTBETCTBEHHOCTD 38 MHEHN,
BBIPDA)XEHHBIEe B JaHHOM NybIMKaLuy, KOTOPhIe He
0653aTeNIbHO NIPeICTaBNAT PelleHN s UK IOIUTUKY
BceMupHOM opraHnsanum 3paBoOOXpaHeH .
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