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Luftfororeningarnas halsokonsekvenser

- omfattning, orsaker och utveckling

Bertil Forsberg
Professor i miljomedicin, Umea universitet
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Luftféroreningar viktiga enligt

Global Burden of Disease
(Lancet 2012;380:2224-60)
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Air pollution: Europe’s avoidable health risk

There is now no doubt that air pollution, and especially

g fine particulate matter (PM25), has many serious

For the report on coal power
plants see http:/fwwe.eny-
health.org/IMG/pdf/heal_repart_
the_unpaid_health_bill_how

coal_power_plants_make_us_
sick_final paf

consequences for health and leads to avoidable premature
deaths. A large body of evidence exists for short-term

and long-term effects on cardimqﬁﬁnbay
respiratory diseases—including chrbM 0
I geran

monary disease, asthma, and lung 'anE W
evidence suggests possible effects on premature births,

lung-function development in children, and accelerated
progression of atherosclerosis and cognitive impairment.

However, discussions need to go beyond health. A new
report, The unpaid health bill: how coal power plants make
Us sick, released by the Health and Environment Alliance
on March 7, points out the underappreciated source of

alrﬁﬂjon fdx ggfraj n?éﬂgf_zi;::;
Wﬂk‘ﬁrlbutable to coal power

. The number of coal power plants has been
decreasing for decades but they are now increasing again
with 500 new plants under discussion. They emit PM, but

Even more worrying is that Tesyyfieyth § n!@ reref GrRloradeay Wﬂw&dgénmy, Poland,

fe threshold
level, rather a linear concentration-response relationship.

The current EU limit for PM2.5 at 25 pg/m? annual
average is already higher than the WHO Air Quality
Guidelines (10 pg/m?), a discrepancy that needs urgent
attention but this might not be enough. As the EU
has declared 2013 “The Year of the Air", there is hope
that air pollution—the most important environmental
risk factor for the health of Europeans—will get the
attention it deserves.

levels of air pollution and that there is

and Romania's coal power plants are responsible for half of
all estimated health impacts, and of course health effects
do not respect borders. The report calls for phasing out
of coal power in Europe by 2040 and for an immediate
moratorium on the construction of new plants.

Tackling air pollution is an important example where
Europe-wide joined-up thinking is urgently needed.
Energy, climate change, and health—some of the
most important issues of the 21st century—must be
considered together in all relevant policies. ®The Lancet



Smadskalig vedeldning far allt storre betydelse for
primara emissioner av PM2.5 i Europa (EU)

2000 2020
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(WHO, 2015)

Smaskaliga vedeldningens betydelse for dodlighet
via utomhusliuften globalt

Deaths from OAP due to DALYs from OAP due to
household: household:
Region Heating  Cooking Heating Cooking
Eastern Europe 21,000 0 410,000 0
Central Europe 20,000 0 340,000 0
Western Europe 20,000 2 290,000 24
East Asia 19,000 130,000 390,000 2,600,000
South Asia 10,000 200,000 310,000 6,000,000
High-income North America 9,200 0 160,000 0
North Africa and Middle East 4,700 5,800 130,000 160,000
Central Asia 4,200 78 110,000 2,000
High-income Asia Pacific 3,200 530 49,000 8,200
Southeast Asia 1,700 18,000 42,000 450,000
Global 110,000 370,000 2,200,000 9,900,000




Modellerat bidrag fran vedeldning till
drsmedelhalten av PM2.5 i Umead

o 40
O S0
Bidrag PMZ.5 [ug/m3] i
BN <0.1 '
Bl 0.1-0.2
BN 0.2-0.3
Bl 0.3-0.4
B 0.4-05
0.5-0.6
0.6-0.7
0.7-0.8
0.8-0.9
0.9-1.0
1.0-1.1
T P
1.2-1.3
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1>1.5




PM ger 3500 + 1800 fortida
dodsfall per ar i Sverige

Bertil Forsbarg, Hange Christen H

Karin Persoon and Bengt Jérvholm

Comparative Health Impact Assessment of
Local and Regional Particulate Air Pollutants

in Scandinavia
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depate the ower levels we soe today, 0l poacs 4 sgralioant
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PMrdatod houll effocts and coe sngle PM componsnt, even
though & number of epidemiclogonl wnd toxioologicel studes
Wgacd Shal wome TP OF Cmianions Are moee Wi a@h ot

alad with heslth offects, ospocsdly motor Veacle exhussty and
othey combustion proaducts. Despae these mdicstions, the WHO
reports Jo not propase wey a0 e o compousd-specific rak oo-
efBCiertx for PAL The Lk of sovecospocic relative riaks hine
also revulted in the recommeendation by & WHO expernt mectng
10 e ome sirgle risk coefBcient for andropogonic PM " B

oYY P eRoUl A O e DY Y M AT AR S .

AlM

Due to the lack of data sbowt bow Jitfarent PM compomonts
At i 4 complex maxture, experts still do st judae & pos-
sible 10 peocinely quuartily the coalributicas from the ssuin
sources and compoacsts, 10 the offects ca human houlth ()
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PMIOCONCEIENTIRATIONS

Forsberg et al
Ambio, 2005;34:11-19
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Table 12

PM2.5 ger ca 3500 dodsfall per ar

Estimated excess mortality due to exposure to total PM, s in the Swedish adult
population (age 30+) in 2010.

PM, : concent-
ration [ug/m?3]

Mean PM,;
[ng/m?]

Number of
people

Percentage of
population

Excess number
of deaths

0

0

34

329 191

5.4

5.1

1353155

22.2

6.9

1 587 504

26.1

9.0

1269 257

20.8

10.9

817579

13.4

12.9

360 094

5.9

15.0

128 159

2.1

16.7

119 037

2.0

19.2

58 719

1.0

20.6

36 553

0.6

227

22017

0.4
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17 380

0.3

8.3

6 093 373
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ORIGINAL ARTICLE
Potential health impacts of changes in air pollution exposure
associated with moving traffic mto a road tunnel

Hans Orru'~, Boel Lavenheim®, Christer Johansson® and Bertil Forsberg’

A planned 21 km bypass (18 km within a tunnel) in Stockholm is expected to reduce ambient air exposure to traffic emissions, but

same time tunnel users could be exposed to high concentrations of pollutants. For the health impacts calculations in 2030, the
change in annual ambient NO, and PM,, exposure of the general population was madelled in 100100 m? grids for Greater

Stockholm area. The tunnel exposure was estimated based on calculated annual average NOy concentrations, time spent in tunnel
and number of tunnel users. For the general population, we estimate annually 23.7 (95% Cl: 17.7-32.3) fewer premature deaths as

ambient concentrations are reduced. At the same time, tunnel users will be exposed to MOy levels up to 2000 ug'm - Passing
through the whale tunnel two times on working days would comespond to an additional annual NO, exposure of 96 pg/m?,

Assuming that there will be ~ 55,000 wehides daily each way and 1.3 persons of 30-74 years of age in each vehide, we estimate

the tunnel exposure to result in 206 (95% Ct 14.1-25.6) premature deaths annually. i there were more persons per vehicle, or
older and vulnerable people travelling or tunnel dispersion conditions worsen, the adverse effect would become larger.

Jounal of Exposure Scence and Environmental Epidemiology (2015) 25, 524-531; doi:10.1038/jes.2015.24; published online 29 April 2015

Keywords: epidemiology; exposure modelling particulate matter; personal exposure



in Stockholm, Sweden

Kadri Meister,” Christer Johansson,?? and Bertil Forsberg’

agtrafik kan lokalt och
temporart ge hoga PM10-halter

Estimated Short-Term Effects of Coarse Particles on Daily Mortality

Department of Public Health and Clinical Medicine, Occupational and Environmental Medicine, Umea University, Umea, ¢
2Department of Applied Environmental Science, Stockholm University, Stockholm, Sweden; *Environment and Health Adr

Stockholm, Sweden

BACKGROUND: Although serious health effects associated with particulate matter (PM) with
aerodynamic diameter < 10 pm (PM ) and < 2.5 pm (PM; 5; fine fraction) are documented in
many studies, the effects of coarse PM (PM, 5_;) are still under debate.

OBJECTIVE: In this study, we estimated the effects of short-term exposure of PM, 5 ¢ on daily mor-
tality in Stockholm, Sweden.

METHOD: We collected data on daily mortality for the years 2000 through 2008. Concentrations
of PM,g, PM; 5, ozone, and carbon monoxide were measured simultaneously in central Stockholm.
We used additive Poisson regression models to examine the association between daily mortality and
PM, 5_10 on the day of death and the day before. Effect estimates were adjusted for other pollutants
(two-pollutant models) during different seasons.

RESULTS: We estimated a 1.68% increase [95% confidence interval (CI): 0.20%, 3.15%] in
daily mortality per 10-pg/m? increase in PM; 5 ;4 (single-pollutant model). The association with
PM, 5_;¢ was stronger for November through May, when road dust is most important (1.69%
increase; 95% Cl: 0.21%, 3.17%), compared with the rest of the year (1.31% increase; 95% CI:
—2.08%, 4.70%), although the difference was not statistically significant. When adjusted for other
pollutants, particularly PM, <, the effect estimates per 10 pg/m? for PM, < ,, decreased slightly but

inflammarion and acute to>
says (Steerenberg et al. 200¢
European in vitre studies have
mineral particles the composi
reactivity appeared to be mos
the proinflammatory potential
(Schwarze et al. 2007).

PM5 5 ;9 sources and its
PM ;4 A directive from the E
(EU; European Commission
the total mass of all PM,; irre
morphology, chemistry, and |
the urban environment, differ
tribute differently to total P!
variation in the size distributi
ted particles (Johansson et al.



Effekterna ar fler an tidigare
analyser har beaktat
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Traffic-Related Air Pollution and Dementia Incidence in Northern Sweden: A
Longitudinal Study
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Samband konstateras vid
mycket ldga halter av PM2.5

REVIHAAP: Amv av PM2.5 har betydelse for
dodligheten aven vid halter under 10 pg/m3
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Crouse et al, 2012



Sot har gjort comeback (BC/EC)
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(Janssen et al, 2011)

Table 3. AR for mortality related to long-tarm exposure to PM, : and EC per 1 pg/m?

Okad dédlighet vid 1angtidsexp
matt som PM2.5 resp EC

Correlation (A) HR (965% Cl

Reference Cohort PM-BCPe Cause P EC

Filleul et al. 200552 14284 adults: ane 75-59 years; France 047 Natural causes? 1.010(1.004 1016)  1.06(1.03,1.09)
Cardiopulmonary —~ 1.012(1.002,1.023)  1.05(0.98,1.11)
Lung cancer 1.000(0.983 1.018)  1.03(093 1.14)

Lipfert et al. 2006 70,000 male U.S. veterans 054 All causes 1.006(0993 1020)  1.18(1.05,1.33

Beelen &t al. 208" 120,852 adults; age 5569 years: the Netherlands 082 Natural causes® 1.006(0.997,1.005)  1.05(1.00,1.10)
Respiratory 1.007(0972,1.043)  1.20(0.99,1.45)
Cardiovascular 1.004(0990.1019)  1.04(095,1.12)
Lung cancer 1.006(0.980, 1.033)  1.03(0.89 1.18)
Other 1.008(099,1.021) 104097 1.1)

Smith et al. 2009 500,000 adults: age 20-87 years; USA NA All causes 1.006(1.002 10100 1.06(1.00.1.1)
Cardiopulmonary 1.012(1.008 1.018)  1.11(1.03,1.19
All causes 1.007(1.004,1.008)  1.06(1.04 1.09)

 Pooled effect(random)'

Typiskt 10 ggr hogre riskokning per 1 ug/m3 for EC



Ozon nasta fororening att
omvarderas?

e Okar i stdder nar NOx-utslappen andras

e Langtidseffekter pa dédligheten
framkommer

e Flera studier av fodelseutfall ser sasamband
med for tidig fodsel och havandeskaps-
forgiftning (Olsson et al 2012; 2013; 2015).

Vart tjugonde fall av ey messages

havandeskaps- » This large European study adds to the evidence
forgiftning that preterm birth may be caused by Oz expos-
kan forklaras av ure, and that the eflect may be greater among
ozonhalten asthmatic mothers.

under 1:a trimestern a This is one of the first studies to Show an asso-

ciation between Os and pre-eclampsia.




Slutsatser?

o Effekterna ar mer omfattande an
vanligen uppfattat

e Orsakerna (kallorna) finns langt borta
och hos sjalva

e Utvecklingen gar inte alltid ratt vag
(t ex diesel - NO2 - O3 eller
smaskalig vedeldning)




Tack for uppmarksamheten!
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