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Healthrisksfrom exposureto road
traffic air emissiongfrom HEI 2010)

A Trafficrelated exposure:
| Exposureto primary emissions from motarehicles

I Motor vehiclesemit: CO2, CQHC(includingbenzene
formaldehyde acetaldehydel,3-butadiene),NOx PM,
andother substance&nownasmobile sourceair toxics,
suchas,and leadwhereleadedgasolinasstill in use.

I Eachof these along with secondary byroducts, such as
ozone and secondary aerosols (e.g., nitrates and inorganic
and organic acids), can cawmgverse effect®n health and
the environment.



Healthrisksfrom exposureto road
traffic air emissiongfrom HEI 2009)

Gradientan pollutants as a function of distance from busy
roadways.

I Exposurezones for traffierelated air pollution in the range
of 50 to 1500 m from highways and major roads,
depending on the pollutant and thmeteorologic
conditions.

| Basedbon a synthesis of the best available evideribe,HEI
Panelidentified an exposure zone within a range oftap
300to 500 m from a highway or a majayad.

I The HEI panel estimated tha®% to 45% of people living
In large NorthAmerican citiedive within such zones.



Healthrisksfrom exposureto road
traffic air emissiongfrom HE|l 2009)

" Because it Is not practical or feasible to measure all the
components of the traffigollutant mix,in health

studies, surrogatesf traffic relatedpollution have been
used as a reasonab®mpromisefor estimatingtraffic
exposure

I Two broad categories of surrogates have been used in
epidemiology studies to estimate traffic exposure:

A (1) measured or modele@feostatistical LUR, dispersioetc)
concentrationsof pollutantsurrogates mainsurrogatesinclude
CO, NO2elementalcarbon(EC; or black carbon [BC] or black
smoke [BS]), PM, benzeramd ultrafineparticles(UFR



Healthrisksfrom exposureto road
traffic air emissiongfrom HE|l 2009)

I Twobroad categories of surrogates have been used
In epidemiology studies to estimate traffic exposure:

A(2) direct measures of traffic itself (such as proximity, or
distance, of the residence to the nearest road and traffic
volume within buffer$

I Proximity ignoreshe parameters that affect the
dispersion and physicochemical activity of the
pollutants. Moreover, estimates based on proximity
can be confounded by factors suabnoise



Healthrisksfrom exposureto road
traffic air emissiongfrom HEI 2009)

A The Paneincludedonly studieghat investigatedassociations
between primary emissionfsom trafficand humarealth. Studies
with measurements frona central monitoring site were not
Included unlesshe site was in proximity to traffic.

A Inorder to deem the evidencsufficient toconclude that
association between a metraf traffic exposure and an outcome
was causalkhe Panel decided that wasnecessary:

i for the magnitude and direction of the effeestimates tobe
consistent across different populations and times

i to rule out with reasonable confidence chance, biasubject
selection and confounding (in particulaspcioeconomic statys

I atraffic-specific coherenceriterionto account for the degree of
validity of thetraffic-specific exposure metrics was also added.



Figure 4.1. Studies of longrm exposure to traffic pollution and altause mortality*
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Becausef the smallnumberof studies, the evidence for an associatioratffcause
mortality with longterm exposure was classifiéd asug@estivout not sufficiene G 2 A\
causal association.



Figure 4.3. Studies of lonagrm exposure to traffic pollution and cardiovascular and
cardiopulmonary mortality
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Becausef the smallnumberof studies, the evidence for an associatiorcafdiovascular
mortality with longterm exposure was classifiéd asug@estivout not sufficiene G 2 A\
causal association.



Figure 4.5. Studies of exposure to traffic pollution amttidenceof doctor-diagnosed

asthma inchildren
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Figure 4.6. Studies of exposure to traffic pollution apdevalenceof doctor-diagnosed

asthma inchildren
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Figure 4.7a. Studies of exposure to traffic pollution (traffic distance and

density) and wheeze in children
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Therewas a high degree aonsistency itfiinding positiveassociations with wheezing. The
t I ySt

traffic exposureand exacerbationg ¥

to infer a causal association betweerposure andespiratory symptoms in children

without asthma.



Healthrisksfrom exposureto roadtraffic air
emissionsaccordingo the HEI panel, 2010

A Theevidence for an association all cause mortality and of
cardiovascular mortalitwith longterm exposure was
classified- asug@estivébut not sufficienf 12 A Y TS NJ
association

A Theevidence for a causal relatidietween exposure and the
onsetof childhood asthmd@based on prevalence and
incidence)wassaid®S Ay | 3N & dIFFWV D A<
YR G&dza3SadA@dd odzi y20 4&dzF7

A TheS OA RS ¢¥ubiSenth a0 & AYTFTSNI I Ol dza
between traffic exposure anelxacerbations odsthma.




Healthrisksfrom noiseassociatedvith
roadtraffic

U Annoyance

U Sleep disturbance (and associated effects
such as decreased performance)

U Cardiovascular risk (hypertension, infarction
I long term exposure)

U Cognitive impairment (children)



Figure 3.1 %\nnoyed(% A) and %ighlyannoyed
(% HA) for road traffic noise with 95 % confidenc
(EEATechnicaleport No 11/2010from Miediema
et al 2001)
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Sleepdisturbanceand roadtraffic

A According to Hume et al., 2012

I Noiseevents induce arousals at relatively low
exposure levels, and independent of the noise
source (air, road, and rail traffic, neighbors, church
bells).

I Studiessupportevidencethat nighttime noise Is
likely associated witlardiovasculadisease and
stroke in the elderly.




Relative Risk (OR)

Figure 20: Statistical association betweeghtly road traffic
noise andhypertensiontreatments in the 9th repetition
cycle of theSpandau Healt®urvey (adjusted Oliemann
et al, 2006, Noise and HealH_LARES)
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ExposureResponse Curvélyocardial Infarction
Meta-Analysis: Road Traffic Noise
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Figure 3 (ab): Polynomialfits of the exposureresponse relationship between road traffic
noise and myocardial infarction. The left graph (3a) refers casatrol or cohort studies
(analytic studie$, the right graph (3b) to crossectional, casecontrol or cohort studies
(descriptive and analytic studigsBabisch Noise andHealth2008



Is theeffect of road noise due tiaraffic
emissionf air pollutants
(confounding

A Studies haveeported associations between
exposureto road traffic noise and air pollutant
emissionsand cardiovascular (CV) outcomes.

A CV health effects could be explained either by
noise or air pollution associated with road
traffic.



Review of the epidemiological evidences
on confounding effectsTetreaultet al.,
submitted)

A Dueto limitations of the literature, we could not
conclusively ascertain the independence of effect of
both risks on any cardiovascular health outcome.
However, the results reported tend to indicate that
the impacts of traffic noise and air pollution on
cardiovascular outcome are distinct; at least that
they are not completely dependent on one another




Healthimpactsof traffic relatedair
and noiseemissiongPrice et al., 2012)

A HEI 2010 Document

I The evidencalmost sufficient fola causal relation
between exposure and thenset of childhood
asthma

I We used4 studieson asthmaprevalenceand

proximity to majorroads

A Morgenstern et al. 2007 et 2008
A McConnell et al. 2006
A Kim et al. 2006




Exposuran selectedstudies

A Distanceto majorroads:

< 50 m(2, 4, yearsold) or
<75 m(5-7 and 810 yearsold)



Attributablm
Populationatt K

and

N /

L

p.—proportionof the populatiorthat is exposed




