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emissions of air pollutants (confounding)? 
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emissions 



Health risks from exposure to road 
traffic air emissions (from HEI 2010) 

 
ÅTraffic-related exposure:  
ïExposure to primary emissions from motor vehicles 

  

ïMotor vehicles emit : CO2, CO, HC (including benzene, 
formaldehyde, acetaldehyde, 1,3-butadiene), NOx, PM, 
and other substances known as mobile source air toxics , 
such as, and lead where leaded gasoline is still in use.  

 

ïEach of these, along with secondary by-products, such as 
ozone and secondary aerosols (e.g., nitrates and inorganic 
and organic acids), can cause adverse effects on health and 
the environment.  

 

 



Gradients in pollutants as a function of distance from busy 
roadways : 

ï Exposure zones for traffic-related air pollution in the range 
of 50 to 1500 m from highways and major roads, 
depending on the pollutant and the meteorologic 
conditions.  

 

ïBased on a synthesis of the best available evidence, the HEI 
Panel identified an exposure zone within a range of up to 
300 to 500 m from a highway or a major road. 

 

ïThe HEI panel estimated that 30% to 45% of people living 
in large North American cities live within such zones. 

 

Health risks from exposure to road 
traffic air emissions (from HEI 2009) 

 



 
ïBecause it is not practical or feasible to measure all the 

components of the traffic-pollutant mix, in health 
studies, surrogates of traffic related pollution have been 
used as a reasonable compromise for estimating traffic 
exposure. 

 

ïTwo broad categories of surrogates have been used in 
epidemiology studies to estimate traffic exposure:  
Å(1) measured or modeled (geostatistical, LUR, dispersion, etc) 

concentrations of pollutant surrogates - main surrogates  include 
CO, NO2, elemental carbon (EC; or black carbon [BC] or black 
smoke [BS]), PM, benzene, and ultrafine particles (UFP) 

Health risks from exposure to road 
traffic air emissions (from HEI 2009) 

 



 

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

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

 

ïProximity ignores the parameters that affect the 
dispersion and physicochemical activity of the 
pollutants. Moreover, estimates based on proximity 
can be confounded by factors such as noise. 

 

Health risks from exposure to road 
traffic air emissions (from HEI 2009) 

 



Å The Panel included only studies that investigated associations 
between primary emissions from traffic and human health. Studies 
with measurements from a central monitoring site were not 
included unless the site was in proximity to traffic.  
 

Å In order to deem the evidence sufficient to conclude that 
association between a metric of traffic exposure and an outcome 
was causal, the Panel decided that it was necessary: 
ï  for the magnitude and direction of the effect estimates to be 

consistent across different populations and times  
ï  to rule out with reasonable confidence chance, bias in subject 

selection, and confounding (in particular, socioeconomic status).   
 

ï  a traffic-specific coherence criterion to account for the degree of 
validity of the traffic-specific exposure metrics was also added.  

Health risks from exposure to road 
traffic air emissions (from HEI 2009) 

 



 

Figure 4.1. Studies of long-term exposure to traffic pollution and all-cause mortality *  

Because of the small number of studies, the evidence for an association of all cause 
mortality with long-term exposure was classified ŀǎ άsuggestive but not sufficientέ ǘƻ ƛƴŦŜǊ ŀ 
causal association. 



Figure 4.3. Studies of long-term exposure to traffic pollution and cardiovascular and 
cardiopulmonary mortality  

Because of the small number of studies, the evidence for an association of cardiovascular 
mortality with long-term exposure was classified ŀǎ άsuggestive but not sufficientέ ǘƻ ƛƴŦŜǊ ŀ 
causal association. 



Figure 4.5. Studies of exposure to traffic pollution and incidence of doctor-diagnosed 
asthma in children 

Living close to busy roads appears to be an independent risk factor for the onset 
of childhood asthma. The Panel considered the evidence for a causal relation to be in a 
ƎǊŀȅ ȊƻƴŜ ōŜǘǿŜŜƴ άǎǳŦŦƛŎƛŜƴǘέ ŀƴŘ άǎǳƎƎŜǎǘƛǾŜ ōǳǘ ƴƻǘ ǎǳŦŦƛŎƛŜƴǘΦέ 



 

Figure 4.6. Studies of exposure to traffic pollution and prevalence of doctor-diagnosed 
asthma in children 



Figure 4.7a. Studies of exposure to traffic pollution (traffic distance and 
density) and wheeze in children 

There was a high degree of consistency in finding positive associations with wheezing. The 
tŀƴŜƭ ŎƻƴŎƭǳŘŜŘ ǘƘŀǘ ǘƘŜ ŜǾƛŘŜƴŎŜ ƛǎ άsufficientέ to infer a causal association between 
traffic exposure and exacerbations ƻŦ ŀǎǘƘƳŀ ōǳǘ ǘƘŀǘ ƛǘ ƛǎ άƛƴŀŘŜǉǳŀǘŜ and insufficientέ 
to infer a causal association between exposure and respiratory symptoms in children 
without asthma. 



Health risks from exposure to road traffic air 
emissions, according to the HEI panel, 2010 

 
ÅThe evidence for an association of all cause mortality and of 

cardiovascular mortality with long-term exposure was 
classified ŀǎ άsuggestive but not sufficientέ ǘƻ ƛƴŦŜǊ ŀ Ŏŀǳǎŀƭ 
association. 

ÅThe evidence for a causal relation between exposure and the 
onset of childhood asthma (based on prevalence and 
incidence) was said to ōŜ ƛƴ ŀ ƎǊŀȅ ȊƻƴŜ ōŜǘǿŜŜƴ άǎǳŦŦƛŎƛŜƴǘέ 
ŀƴŘ άǎǳƎƎŜǎǘƛǾŜ ōǳǘ ƴƻǘ ǎǳŦŦƛŎƛŜƴǘΦέ 

ÅThe ŜǾƛŘŜƴŎŜ ƛǎ άsufficientέ ǘƻ ƛƴŦŜǊ ŀ Ŏŀǳǎŀƭ ŀǎǎƻŎƛŀǘƛƻƴ 
between traffic exposure and exacerbations of asthma. 

 



ü Hearing loss 

ü Annoyance 

ü Sleep disturbance (and associated effects 

such as decreased performance)  

ü Cardiovascular risk (hypertension, infarction 

ï long term exposure) 

ü Cognitive impairment (children) 

 

Health risks from noise associated with 
road traffic 

 



WHO Community Noise Guidelines (1999): 

"Serious annoyance" 

Figure 3.1 % Annoyed (% A) and % highly annoyed 
(% HA) for road traffic noise with 95 % confidence  
(EEA Technical report No 11/2010, from Miediema 
et al 2001) 



Sleep disturbance and road traffic  

ÅAccording to Hume et al., 2012 

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

 

ïStudies support evidence that night-time noise is 
likely associated with cardiovascular disease and 
stroke in the elderly.  



Figure 20: Statistical association between nightly road traffic 
noise and hypertension treatments in the 9th repetition 
cycle of the Spandau Health Survey (adjusted OR) (Niemann 
et al, 2006, Noise and Health ς LARES) 



Exposure-Response Curve: Myocardial Infarction 
Meta-Analysis: Road Traffic Noise  

Figure 3 (a-b): Polynomial fits of the exposure-response relationship between road traffic 
noise and myocardial infarction. The left graph (3a) refers case-control or cohort studies 
(analytic studies), the right graph (3b) to cross-sectional, case-control or cohort studies 
(descriptive and analytic studies), Babisch, Noise and Health 2008 



Is the effect of road noise due to traffic 
emissions of air pollutants 

(confounding) 
 

ÅStudies have reported associations between 
exposure to road traffic noise and air pollutant 
emissions and cardiovascular (CV) outcomes.  

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

 



Review of the epidemiological evidences 
on confounding effects (Tetreault et al., 

submitted) 
 

ÅDue to 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, or at least that 
they are not completely dependent on one another.  

 



Health impacts of traffic related air 
and noise emissions (Price et al., 2012) 

ÅHEI 2010 Document  
ïThe evidence almost sufficient for a causal relation 

between exposure and the onset of childhood 
asthma 

ïWe used 4 studies on asthma prevalence and 
proximity to major roads 
ÅMorgenstern et al. 2007 et 2008 

ÅMcConnell et al. 2006 

ÅKim et al. 2006 



Exposure in selected studies 

 

ÅDistance to major roads :  

 

< 50 m (2, 4, 6 years old) or  

< 75 m  (5-7 and 8-10 years old) 

 

 



Attributable fraction 
Population attributable risk 

pe=proportion of the population that is exposed 

and 

Nb asthmatics 


