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Air pollution has effects all over the body



The world-wide effects of air pollution are considerable

MORTALITY: 3 - 7 million premature deaths per year

MORBIDITY: loss of more 5 million work days per year

Air pollution and mortality

Cohen et al. 2017. Lancet 389: 1907-18
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Associations between air pollution and cardiovascular disease are strongest for the 
particulate matter in the air



PM10 is measured as the mass of particles

with an aerodynamic diameter of 10 μm or less
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Figure 5-20 Estimated Annual UK Emissions of PM2.5 (kt), 1992 – 2014. 
Source: NAEI 

 

5.5 Benzene 

5.5.1 Benzene: Spatial Distribution 

Benzene is found in petrol and in vehicle emissions, therefore elevated levels 

may be expected at roadside locations. 

Figure 5-21 shows modelled annual mean benzene concentrations at 

roadside locations in 2015. Figure 5-22 shows the modelled annual mean 

background concentrations of benzene in 2015. Modelled background 

concentrations were below 0.5 µg m-3 over most of the UK, with marginally 

higher concentrations for most urban areas. A few small areas, for example in 

the Midlands and Humberside, had concentrations in excess of 1 µg m-3. 

However, background concentrations everywhere are well below the limit 

value of 5 µg m-3 for benzene.  
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PM10 and PM2.5 do not adequate measure ultrafine particles



Controlled exposure to dilute diesel exhaust

Mills et al. Circulation 2005

• Substantial impairment in vascular function

• Rapid effect: within 2 hours

• Long-lasting impairment: > 24-h
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Diesel exhaust harms the cardiovascular system in many ways



From lung to blood: “particle translocation”?

50 nm

Miller & Raftis et al. (2017).  ACS Nano
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Miller & Raftis et al. (2017).  ACS Nano

Inhaled nanoparticles 

accumulate at areas of 

vascular disease
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• If diesel exhaust particles reach areas of vascular inflammation they are 
likely to promote cardiovascular disease and events

• Reducing emissions from vehicles should be a major strategy to reduce 
the health effects of air pollution



Thanks!

To our workers, collaborators, funders and audience


