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Diesel Engine Exhaust

References: HEI (1995), Brook et al., (2004)



Reductions in Diesel Emissions Over Time
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Over 60 Years of Research on the Health Impacts 
of Diesel Engine Exhaust

2002 EPA Health Assessment Document 
for Diesel Engine Exhaust (669 pages)

2012 IARC Monograph, Diesel and Gasoline 
Engine Exhausts (714 pages)

2015 HEI ACES report on new-technology 
heavy-duty diesel engines (788 pages)

Thousands of studies examine health impacts from specific air 
pollutants found in diesel exhaust (e.g. PM2.5, NO2, Benzene, PAHs).



Cancer Health Effects
• In 2012, the International Agency for Research on Cancer (IARC) 

classified diesel engine exhaust as “carcinogenic to human”.
• Driven by 3 epidemiological studies of occupational diesel 

exhaust exposures among non-metal miners and truck drivers.
• “Sufficient evidence” in animal studies.

Figure 2.  Lung Caner risk associated with a 
10 µg/m3 increase in PM2.5 (Hamra et al., 2014).

Figure 1.  Predicted exposure-response curve using relative 
risk estimates from 3 cohort studies of diesel and lung cancer 
(Vermeulen et al., 2014).



Respiratory Health Effects
• Strong evidence for diesel impacts on lung inflammation, 

decreased lung function (kids), asthma, acute bronchitis, 
increased susceptibility to respiratory infections.

Figure 3. Associations between truck traffic density 
and FEV1 in children living <300 m from a motorway.  
[letters represent study cities].

Figure 4. Adjusted associations between levels of 
exhaled nitric oxide (airway inflammation) and different 
bus interventions. Reductions for kids riding on buses 
switched to ultra-low-sulfur diesel (ULSD). DOC=Diesel 
oxidative catalyst; CCV=crankcase ventilating system; B20=biodiesel.



Cardiovascular Health Effects
• Growing evidence for diesel impacts on CVD, concurrent with 

strong evidence for PM2.5. 
Table 1. Evidence of CVD effects from PM2.5, traffic, and 
combustion-related air pollution (Brook et al., 2010).

Figure 5. Myocardial Ischemia during 15-minute 
intervals of exercise-induced stress and diesel or 
filtered air exposure (Mills et al., 2007).



Emerging Health Effects
• Some evidence for diesel impacts on birth outcomes (e.g. low 

birth weight, birth defects), obesity, diabetes, and neurological 
diseases (e.g. Learning disabilities, Dementia, Alzheimer’s).

Figure 7. Particle pathways to the brain
(ScienceMag, 2017).

Figure 6. Associations between road proximity and Dementia 
(Chen et al., 2017).



Summary

• Substantial evidence of health effects from diesel engine exhaust.
– Primarily represents engine emissions prior to 2007

• Health effects from new technology diesel engines (post 2007) 
are unknown.
– Large reductions in the toxic components of diesel exhaust
– Animal studies show little impact or impact similar to gasoline 

emissions (but few studies available)
– No human studies available
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