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Health Impact Assessment
(HIA)

A combination of procedures, methods
and tools by which a policy, programme or
project may be judged as to its potential
effects on the health of a population, and
the distribution of those effects within the
population

WHO, European Centre for Health Policy. Gothenburg Consensus Paper,
Health Impact Assessment- main concepts and suggested approach.

Brussels, 1999.
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Why use HIA?

We have to think about the effects policies
have on health, and in particular, how
they can alter the health of a//people in
the population. Non-health sector

proposals, where health is not the main

objective, may have major effects on the
nealth and well-being of people,
particularly vulnerable groups.
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The purpose/function of HIA is
to:

e Inform and influence the decision maker

e Help address inec
e Promote joined-u
e Place public healt

ualities in health.
D working.

N on the agenda

e Reduce conflict between stakeholders
e Encourage sustainable development




Figure 6. Burden of disease attnbutable to 20 leading risk factors in 2010,
expressed as a percentage of global DALY's

High biood pressure

Tobacco smoking. Including second-nand smoks

The Health Impact
of air pollution is
huge

Air pollution is one

Diet high In sodium ] )
Diet low In nuts and seeds of leading risk
Iron defciency
Suboptimal breastfesding factors for health
High total cholesterod

at population level

Diat low In whole grains
Dest low In vegetables

Deet low In seafood omega-2 fetty acids
Drugs use

_(GBD_2010)

Ocoupational risk tactors for Injurles
05 0 7 g B 8
Diszbillty-aojusted Ife-years (%)

Source: reprinted from The Lancet, Viol 280, Lim et &, A comparative risk essessment of burden of dissase and Injury
atfributable to 67 risk factors and risk factor clusters In 21 ragions, 1960-2010; & systematic analysis Tor the Giobal Buren
of Disease Study 2010, p. 2244, Elsavier Limited (2013), with permission from Elsevier.




* Counterfactual value for PM: 10

Counterfactual value for PM: 0
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Previous Health Impact Assessment of air pollution at National level in MED HISS Countries:
Ref. Population | Author(s) Pollutant | RR for 10 Attributable
Year pg/m’ cases
France | 1993 |59.110.000 | Kunzli et al PM10 1.043 (1.026- | ~31.700
P Lancet. 2000 L0O6L)
(France | 2007- 63,800,000 | Pascal M. et al Sci | PM2.5 1.15 (1.05- ~15.750 N
2008 Total 1.25)
Environ.2016
France | 2010 | 63.000.000 | WHO 2015 PM2.5 1.06 (1.04- ~17.000*
1.08)
France |2012 | 63.600.000 | EEA 2015 PM2.5 1.06 (1.04- ~43.400 *
'Italy 2005 | 58,200,000 | Ancona C et al PM2.5 1.07 (1.04- ~34.500
VIIAS Project 1.09)
www.viias.it
Italy 2010 | 60.500.000 | WHO 2015 PM2.5 1.06 (1.04- ~32.500*
1.08)
Qaly 2012 | 60.900.000 | EEA 2015 PM2.5 1.06 (1.04- ~59.500*%
Spain 2010 | 46,064,000 | WHO 2015 PM2.5 1.06 (1.04- ~14.000*
1.08)
Spain 2012 | 46.200.000 | EEA 2015 PM2.5 1.06 (1.04- ~25.500*
1.08)
Slovenia | 2010 2,069,000 | WHO 2015 PM2.5 1.06 (1.04- ~900*
1.08)
LSlovenia 2012 2.100.000 | EEA 2015 PM2.5 1.06 (1.04- ~1.700*
108)
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First HIAs in Europe
* Results presented at the third Conference of

Ministries of Health and Environment, London 1999
(Kunzli et al, Lancet 2000).

 Attributable deaths among the adult population,

1996:

— 31.700 in France

— 5.600 in Austria

— 3.300 in Svitzerland

« 1 years of life expectancy is the result of a reduction
of 10 ug/m3 di PM,, for a long term exposure
(Brunekreef, Occup Environ Med 1997).
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The CAFE (Clean Air for Europe) Study — 2005




CAFE Project (2005)

PM 2.5 Concentrations

Grid-average concentrations, annual mean [ng/m?]
from known anthropogenic sources excluding sec. org. aerosols

Average of calculations for 1997, 1999, 2000 & 2003 meteorologies

Source: MSC-W & CI4AM
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Months of years of life lost due to current PM2.5 levels
(Bertollini, WHO, 2005 —CAFE Study)

Loss of life expectancy in months

Source: EMEP & ITA5A



Methods

Many methods now available (WHO, 2016):

Health risk assessment
of air pollution

“Classical calculations

\ Dedicated software Lavenl quu;f;[es

Ambient air pollution health impact assessment tools with national scope.

Air Quality Benefits Assessment Tool (AQBAT). To obtain: contact Stan Judek (stan.
judek@hc-sc.gc.ca).

AP2 (formerly APEEP). https://sites.google.com/site/nickmullershomepage/home/ap2 - p
apeep-model-2.

Co-benefits Risk Assessment (COBRA) screening model. http://epa.gov/
statelocalclimate/resources/cobra.html.

AirQ2.2. hitp://www.euro.who.int/en/health-topics/environment-and-health/air-quality/
activities/ tools-for-health-impact-assessment-of-air-quality-the-airg-2.2-software.

BenMAP - Benefits Mapping and Analysis Program (BenMAP) (US EPA, 2014)




Dedicated Softwares (Health risk assessment of air pollution — general principles. Copenhagen:
WHO Regional Office for Europe; 2016).

User input Emissions Concentration
needed to
characterize
exposure’
Spatial Regional National City Any
resolution
Pollutant PM, Ozone |Other PM, Ozone Other PM, Ozone Other Any
AirCounts SIM-Air E SIM-Air  Co- Co- TM5- AirCounts™ Aphekom  SIM-Air BenMAP-CE
(PM. ) benefits benefits FASST SIM-Air EcoSense  (PM, ) AirQ2.2
Calculator  Calculator (NO,S0)  Aphekom EcoSense  IOMLIFET
TM5- TM5- EcoSense  EcoSense '[N'U:' 50:- EVA
FASST FASST (NO,, SO, CO, heavy EBD (no ozone)
EcoSense EcoSense CO, heavy metals,
metals, dioxins,
dioxins, radio-
radio- nucleotides)
nucleotides)

1 Tools that read in emissions datasets are often considered “reduced-form” tools, as they can generate broad-scale estimates of the impact of
air pollution from built-in relationships between emissions and the exposure metric (often concentrations) derived from externally conducted
air quality model simulations. Teols that read in concentrations require the analyst to generate concentration datasets externally (either from air
maonitoring or air quality modelling simulations). One tool (GMAPS) reads in economic and climate indicators from a reduced-form econometric
model and is not included in this table.
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Methods for HIA
To calculate the impact of a pollutant it is necessary to
know:
O Air pollutant concentrations (in microg/m3) by grid
O Dpataon exposed population (N of people resident
in any area by age and sex)
O Mortality or morbidity at the baseline (crude rates)
in each area
O Concentration-response function (RR) —from
literature
O

Outcome in study

Courtesy by C. Ancona DEP Lazio
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The Health Impact Assessment in MED HISS has followed the classical
approach (already used in the VIIAS Italian Project)

A A

Air pollution concentrations

: 1

Population exposure

: 1

Baseline mortality

: 1

Concentration-response function (RR)

: 1

E O Health Impact /

Courtesy by C. Ancona DEP Lazio




Home Chi siamo Fasi del progetto Attivita Pubblicazioni

P -
e

2005 , Inguinante: NO2 2010 , Inquinante: NO2 2020 cle , Inquinante: NO2 2020 target 1 , Inquinante: NO2
Provincia: Milano Provincia: Milano Provincia: Milano Provincia: Carbonia-Iglesias
Tasso di mortalita (100K): 234 Tasso di mortalita (100K): 174 Tasso di mortalita (100K): 127 Tasso di mortalita (100K): 0

Cerca

Link News

2020 target 2 , Inquinante: NO2
Provincia: Taranto
Tasso di mortalith (100K): 1
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Results

A A

Air pollution concentrations

: 1

Population exposure

: 1

Baseline mortality

: 1

Concentration-response function (RR)

: 1

E O Health Impact /

; Courtesy by C. Ancona DEP Lazio
Wa LIFE12 ENV/IT/000834 MEDHISS Torino 13/09/2016
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PM2.5 in Italy (2010) at
municipal level

(MED HISS upscaled
_procedure)
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Air pollution concentrations

LIFE12 ENV/IT/000834 MEDHISS Torino 13/09/2016
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Air pollution concentrations

PM2.5 in Spain

(2010) at
municipal level

(MED HISS

upscaled
procedure)

LIFE12 ENV/IT/000834 MEDHISS Torino 13/09/2016 18



Air pollution concentrations

PM2.5 in Slovenia (2011)
at municipal level

(MED HISS upscaled
procedure)

WQ LIFE12 ENV/IT/000834 MEDHISS Torino 13/09/2016 19



Results: Italy

A A

Air pollution concentrations

: 1

Population exposure

: 1

Baseline mortality

: 1

Concentration-response function (RR)

: 1

E O Health Impact /

; Courtesy by C. Ancona DEP Lazio
Wa LIFE12 ENV/IT/000834 MEDHISS Torino 13/09/2016




PM2.5 in 2010 in Italy: mean concentration by area and difference from WHO limit (10mg/m3
MED HISS Project

PM 2.5 Mean PM 2.5 Population Difference
exposure weighted exposure from WHO
(ng/m3) (ng/m3) limit value
(ng/m?3)

Italy 17,2 20,3 10,3

Geographic [North 19,1 23,4 13,4
AT Center 16,2 19,4 9,4

South 14,1 16,4 6,4

Macroarea |Urban 19,8 21,8 11,8
Rural 17 18,8 8,8

PM 2.5 Counterfactual level: 10 ug/m3

LIFE12 ENV/IT/000834 MEDHISS Torino 13/09/2016 21




Results: Italy

A A

Air pollution concentrations

: 1

Population exposure

: 1

Baseline mortality

: 1

Concentration-response function (RR)

: 1

E O Health Impact /

; Courtesy by C. Ancona DEP Lazio
Wa LIFE12 ENV/IT/000834 MEDHISS Torino 13/09/2016




Mortality Crude rates — Italy (Average period 2000-2010)

orea: 1301 wes: Uli.0

946,70 - W59 1)

075,90 < 5. 1 (%)
S AT - L (M)
3 - WELS (3)
Females wuu yiisis -« 15,15 (15)
503,75 - 0.5 ()
1705 - 5L M (D)

109086 -« 1102.20 (1)
R0 - 12888 (1)
793,55 -« 134 (1)
10400 - 14062 ()
405,15 - 15005 ()
. 50757 - 163810 (14)
W 196,57 - 1R00.% (4)
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Results: Italy

A A

Air pollution concentrations

: 1

Population exposure

: 1

Baseline mortality

: 1

Concentration-response function (RR)

: 1

E O Health Impact /

; Courtesy by C. Ancona DEP Lazio
Wa LIFE12 ENV/IT/000834 MEDHISS Torino 13/09/2016




World Health
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Review of evidence
on health aspects of
air pollution -
REVIHAAP Project

Technical Report

Thas publscation snsey from the progect REVIHAAF and bas
recorved fandmg from she Esropean | seon.

Health risks of air
pollution in Europe -
HRAPIE project
New emerging risks to health

from air pollution — results from
the survey of experts

By: Susann Henschel and Gabrielle
Chan

This publication arises from the HRAPIE project and has
recetved funding from the Ewropean Usion.

F0N3: Kicking olf the “Year ol aic*

Clrms sor mill ba Hi g pn o {4 snrvsrsamrnisl gode p di gaiisns

Experts were asked to \

formulate a response to the
following question: “What
concentration-response
functions for key pollutants
should be included in cost—
benefit analysis supporting
the revision of EU air quality
policy?”.
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HRAPIE (2013) ol n Erpe
HRAPIE project
Mew gmarging risks 1o health
from air pollution — nesults: from
‘ ‘ ‘ Table 1. CREs recommended by the HRAPIE project Sy
I PM, long-term exposure ||
Pollutant Health Group | RR(95% CI; ind Source of CRF Comments Oy Bevenes et v ety
outcone per 10 pgfm® | concentration health data
mz,s, Mortality, all- AF 1.062 All European mortality database | Meta-analysis of e b L e
annual cause (natural), (1.040-1,083) (MDB) (WHO, 2013¢), rates | 13 cohort
mean age 3+ years for deaths from all natural shudies with
causes (Intermnational results: Hoek et
Classification of Diseases, al. (2013)
tenth revision (ICD-10)
chapters I=XVIII, codes A-R)
in each of the 53 countries of
the WHO Euwropean Region,
latest available data
P, Mortality, A Global Burden of | All European detailed mostality CRFs used in the | An alternative to all-cause mortality
annual cerebrovascular Disease (GBD) database (WHO, 2013d), GBD 2010 study
mean disease 20610 shudy 1C0-10 codes Both age-specific and all-age estimates
(Includes (IHME, 2013), cerebrovasoular: 160-163, to be calculated to assess the potential
stroke), supra-linear 165-167, 169.0-169.3; effect of age stratification
ischaemic heart exponential decay ischaemic heart disease: [20-
disease, saturation model 125; COPD: M0-244, 147;
chronic {ane-specific), trachea, bronchas and ung
obstructive linearized by the cancer: (33-C34, DO2.1-
pulmonary PM, - expected in Do2.2, D38.1
| PM, short-term exposurd
Pollutant Health Group RR (95% CI) round Source of CRF Comments
meetric outcome per 10 pg/m’ | concentration health data
P, PMys, daily | Mortality, all- | A 1.0123 All MDB (WHO, 2013¢) APED meta- Faor information anly: not proposed as an
annual mean cause, all ages (1.0045=1.0201) analysis of 12 alternative to long-term PM, ; exposure
mean single-city and
ane multicity The premature deaths attributed to
studies short-term changes of PMy; are already
accounted for in estimating the effects of
long-term exposure
PM.s, daily | Hospital A¥ 1.mME1 Al European hospital morbidity | APED meta-
I | ean admissions, (1.0017-1.0166) database (WHO, 2013f), analysis of four
cardiovascular ICD, ninth revision (1CD-9) single-city and
diseases codes 390-459; ICD-10 ane multicity
(CVDs) codes [00-199 studies
(includes
stroke), all
des
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Figure 1 Meta-analysis of the association between PM, s and all-cause mortality (Relative risk per 10 pg/m?). Overal uses random effects. )
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Studies after 2013

ACS California subcohort Jerrett, 2013

73,711 subjects living in California, 1982 — 2000

National English cohort Carey, 2013

835,607 patients from general practice 2003-2007

ESCAPE Beelen 2014
367,251 participants from 22 European cohorts, 1985-2008

EEEEEEEE
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ik i World Health
1 . gn_*ganizatinr_i

W W Eur:lpt

]
. WHO Expert Meeting: Methods and
Updated WHO meta-analysis tools for assessing the health risks of
air pollution at local, national and
international level
PM.s (10 ug/m3 increase) and Natural Mortality Meeting report
Bonn, Germany, 12-13 May 2014

Study HR (95% Cl)  Weight

Harvard six cities —— 1.14 (1.07, 1.22) 6.41

ACS study 1.06 (1.02, 1.11) 10.72

ACS LA sub-cohort study ——— 1.17 (1.05, 1.30) 3.00

Netherlands Cohort Study 1.06 (0.97, 1.16) 4.03

Nurses’ Health Study

Medicare national cohort

Health professionals follow-up study
US trucking industry cohort
Canadian national cohort

California teachers study

Rome longitudinal stud

ACS California subcohort
National English cohort

Escape

D-L Overall (I-squared=60.8%, p=0.0016)

*

L J

1.26 (1.03, 1.55) 0.90
1.04 (1.03, 1.06) 18.57
0.86 (0.72, 1.02) 1.24
1.10 (1.03, 1.18) 6.10
1.10 (1.05, 1.15) 9.96
1.01 (0.94, 1.08) 6.00
1.04 (1.03, 1.05) 19.60
1.06 (1.00, 1.12) 8.08
1.1 (0.98, 1.26) 2.17
1.14 (1.03, 1.27) 3.22
I1.o7 (1.04, 1.09) 100.00 I

15 RR: 1,07 1C 95%: 1,04-1,09




Relative Risks used in MED HISS Health Impact Assessment

Pollutantfillindicator Age RR
RR 1.07 (IC 95% 1.04-1.09)NM(1)
@
PM 2.5 (@]
(2)
incidencefljIHD ©)]
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Linearity of
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response
curves
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Figure 1. Salected concentration-rasponse relationships estimated from various multicity daily time sares mortality studies (approximate
adaptations from original publications rescaled for comparison purposes).
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Linearity of
dose-
response
curves
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Figure 2. Selected concantration-response relationships estimated from varous studies of long-tem exposure (approximate adaptations from
original publications rescaled for comparson purposes).
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Valutazione di impatto sulla
salute

(ITALIA)

LIFE12 ENV/IT/000834 MEDHISS Torino 14/09/2016



Inquinamento

VIS
/ Dati mortalita

Inquinamento:
W ™ 3 40 50 60 ghye= Epidemiologia

ApprOCCiO I(:urva dose h \ /

MED HISS _risposta
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Risultati: Italia

A N

Concentrazione inquinante

: 1

Esposizione della Popolazione

: 1

Mortalita per area

: 1

Funzione dose-risposta (RR)

: 1

Q Impatto sanitario /

; Courtesy by C. Ancona DEP Lazio
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Decessi attribuibili al PM 2.5 in Italia, per area
2010

Decessi 95% I.C % sul totale
attribuibili

Relativa al livello controfattuale di PM
2.5di 10 pg/m3

WQ LIFE12 ENV/IT/000834 MEDHISS Torino 14/09/2016 36



Anni di vita persi attribuibili al PM 2.5 in Italia, per area e sesso
2010

YPLL 95% 1.C YPLL medi per
decesso

m 238.519 145.432 - 294.096

Relativa al livello controfattuale di PM
2.5di 10 pg/m3

WQ LIFE12 ENV/IT/000834 MEDHISS Torino 14/09/2016 37



Riduzione della speranza di vita dovuta alle concentrazioni di
PM 2.5 in Italia, per area — 2010 (in mesi)

Riduzione della
speranza di 95% I.C
vita

11,6-11,8

Geografica “ 8,0-8,2
Macroarea ~ |Urbana | 126 | 125126
Rurale | 90 | 9091
Maschi | 85 | 8485
Femmine | 100 | 98100

Relativa al livello controfattuale di PM
2.5di 10 pg/m3

WQ LIFE12 ENV/IT/000834 MEDHISS Torino 14/09/2016 38



Riduzione della speranza di vita dovuta alle concentrazioni di PM 2.5 in
Piemonte, per area — 2010 (in mesi)

Riduzione della

speranza di vita 95% I1.C
(mesi)
~RegionePiemonte | 96 | o696
. Prov.Torino | 9%t 9,1-5,2
Prov.Verceli | 9% | 9596
13,2 13,2-13,3
Prov. Novara
7474
Prov. Alessandria 12,1-12,2 Relativa al livello
- 2082 controfattuale di
Prov.Biella | 80 | = 8082 [P
Prov. Verbano-Cusio- pg/m3
Ossola
AP’“ LIFE 1TZ ENV/IT/UUUS34 MIEDUHRISS  10rN0 14/UY/2U 16 39
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Decessi attribuibili al PM 2.5 in Italia, per causa
2010

95% C.l. 95% C.l. 95% C.l.
1.07 (1.04-1.09) | 33533 (20429-41368) | 467902 (285229-577009)

M.Cardiovascolari | 1.10 (1.05-1.15) | 19188 (10637-26117) | 238362 (132263-324167)
1.10 (0.98,1.24) 3066 (797-5665) 36676 (9569-67602)
1.09 (1.04,1.14) | 2693 (1333-3786) 43908 (21743-61707)

Relativa al livello
controfattuale di
PM 2.5di 10
pg/m?
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PrecedentiVValutazioni nazionali di impatto nei Paesi MED HISS

Numero di decessi

* Controfattuale per PM: 10

Controfattuale per PM: 0

Ref. Population | Author(s) Pollutant | RR for 10 Attributable
Year pg/m’ cases
France |1993 |59.110.000 | Kunzli et al PM10 1.043 (1.026- | ~31.700
Loxncet 2000 1061
[France |2007- | 63,800,000 | Pascal M. etal Sci | PM2.5 | 1.15 (1.05- ~15.750
2008 Total 1.25)
Environ.2016
France |2010 | 63.000.000 | WHO 2015 PM2.5 1.06 (1.04- ~17.000%
1.08)
France |2012 | 63.600.000 | EEA 2015 PM2.5 1.06 (1.04- ~43.400 *
Italy 2005 | 58,200,000 | Ancona C et al PM2.5 1.07 (1.04- ~34.500
VIIAS Project 1.09)
www.viias.it
Italy 2010 | 60.500.000 | WHO 2015 PM2.5 1.06 (1.04- ~32.500*
1.08)
&aly 2012 | 60.900.000 | EEA 2015 PM2.5 1.06 (1.04- ~59.500* Yy
P = trin;
Spain 2010 | 46,064,000 | WHO 2015 PM2.5 1.06 (1.04- ~ 14.000*
1.08)
Spain 2012 | 46.200.000 | EEA 2015 PM2.5 1.06 (1.04- ~25.500%
1,08)
Slovenia | 2010 2,069,000 | WHO 2015 PM2.5 1.06 (1.04- ~900*
1.08)
Slovenia | 2012 2.100.000 | EEA 2015 PM2.5 1.06 (1.04- ~1.700%
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Attributable deaths to PM 2.5 concentrations in Italy, by area -
2010 MED HISS Project

Attributable 95% I.C % on total
deaths lower

Relative to PM 2.5 Counterfactual level:
10 ug/m3
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Death counts or life years?

* With AR and background disease / mortality rates we can
calculate the annual number of cases per year due to the
exposure

» Concept difficult for deaths as death can only be postponed
not prevented .....

» Years of life gained / lost (YPLL) may be more useful

* Reduction in Life Expectancy (at 30 years of age) is another
common outcome in HIA

EEEEEEEE
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Years of life lost

Life expectancy (source: Deaths by age class

life tables) (Mortality crude rates)

Years of life lost due to
exposure

EEEEEEEE
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Years of life lost Attributable to PM 2.5 concentrations in Italy,
by gender — 2010 MED HISS Project

YPLL 95% 1.C YPLL on
average for
each death

Relative to PM 2.5 Counterfactual level:
10 pg/m3
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Life Expectany Loss due to PM 2.5 concentrations in Italy, by
area — 2010 MED HISS Project (in months)

Life
Expectancy L.E.
reduction 95% 1.C
(months)

Geographic

Area

Macroarea  |[Urban | 126 | 125126
Rual | 90 | 9091
Males | 85 | 8485
Females | 100 | 98100 _

Relative to PM 2.5
Counterfactual level: 10 ug/m3
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Life Expectany Loss due to PM 2.5 concentrations in Piedmont
region, by area — 2010 MED HISS Project (in months)

Piedmont Region
Prov. Torino
Prov. Vercelli
Prov. Novara

Prov. Cuneo

Prov. Alessandria

Prov. Biella
Prov. Verbano-Cusio-
Ossola
Torino City

Life Expectancy
reduction L.E.
(months) 95% 1.C

9,1-9,2

13,2-13,3
7,4-7,4

Relative to PM 2.5
Counterfactual
level: 10 ng/m3

24,7-24,8
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Attributable deaths to PM 2.5 concentrations in Italy, by cause
— 2010 MED HISS Project

95% C.l. 95% C.I. 95% C.l.
1.07 (1.04-1.09) | 33533 (20429-41368) | 467902 (285229-577009)

1.10 (1.05-1.15) | 19188 (10637-26117) | 238362 (132263-324167)
diseases

Respiratory 1.10 (0.98,1.24) 3066 (797-5665) 36676 (9569-67602)
diseases
1.09 (1.04,1.14) 2693 (1333-3786) 43908 (21743-61707)

Relative to PM 2.5 Counterfactual level:
10 ug/m3
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Absolute attributable Attributable YPLL , by Life Expectancy loss , by
deaths , by Province Province Province

ypl_r [ <1338 [ 1338-2368
aE r [ <100 C 1100475 [ 1752332 [ =332 [ 123684356 [N =4386 ler30 I <40 [ 40-68 168134 [N =134
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Health Impact Assessment of air pollution at National level in MED HISS Countries

BB

m =

E =

Number of deaths

* Counterfactual value for PM: 10

Counterfactual value for PM: 0

Ref. Population | Author(s) Pollutant | RR for 10 Attributable
Year pg/m’ cases
France | 1993 |59.110.000 | Kunzli et al PM10 1.043 (1.026- | ~31.700
- Lancet 2000 LO6l)
(France |2007- | 63,800,000 | Pascal M. et al Sci | PM2.5 1.15 (1.05- ~15.750 Y
2008 Total 1.25)
Environ.2016
France | 2010 | 63.000.000 | WHO 2015 PM2.5 1.06 (1.04- ~17.000*
1.08)
France |2012 | 63.600.000 | EEA 2015 PM2.5 1.06 (1.04- ~43.400 *
'Italy 2005 | 58,200,000 | Ancona C et al PM2.5 1.07 (1.04- ~34.500
VIIAS Project 1.09)
www.viias.it
Italy 2010 | 60.500.000 | WHO 2015 PM2.5 1.06 (1.04- ~32.500*
1.08)
Qaly 2012 | 60.900.000 | EEA 2015 PM2.5 1.06 (1.04- ~59.500%
Spain 2010 | 46,064,000 | WHO 2015 PM2.5 1.06 (1.04- ~14.000*
1.08)
Spain 2012 | 46.200.000 | EEA 2015 PM2.5 1.06 (1.04- ~25.500*
1.08)
Slovenia | 2010 2,069,000 | WHO 2015 PM2.5 1.06 (1.04- ~900*
1.08)
LSlovenia 2012 2.100.000 | EEA 2015 PM2.5 1.06 (1.04- ~1.700%
L08)
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