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Diesel emissions pose a serious threat to the health of our families and adversely impact 
our environment. Eighty three percent of the U.S. population lives in cities with 
concentrated diesel emission sources such as highways, bus and truck depots, heavy 
industry and construction sites.1  This fact sheet documents the health and environmental 
impacts of diesel emissions and potential benefits of emissions reductions. Companion 
Clean Air Task Force Diesel fact sheets include: 1) Emissions and Exposures, 2) Emissions 
Sources and Regulations, and 3) Emissions Controls and Retrofits.  

 
 

Diesel Emissions: One of the Most Hazardous Substances in Our 
Environment. 
 

 Diesel engines release a host of harmful substances including directly emitted organic 
and elemental carbon (soot), toxic metals, nitrogen oxides that form ozone and nitrate 
particulate matter, volatile organic compounds, carbon monoxide, carbon dioxide, and a 
variety of toxic metals and gases such as formaldehyde, acrolein, and polycyclic 
aromatic hydrocarbons2 

 Diesel emissions include 40 hazardous air pollutants listed under the Clean Air Act, 15 
of which are known or probable carcinogens.3,4  

 The 2002 EPA Health Assessment for Diesel Exhaust found diesel to be a “likely” 
carcinogen.5 
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 Breathing particulate matter (PM) in the most polluted U.S. cities poses the same 
risk as living with a smoker according to a 2002 American Cancer Society study.6 A 
large proportion of fine particulate matter in most cities is attributable to diesels.7 

 Particulate matter –a major component of diesel exhaust—has been linked to a wide 
variety of serious health impacts from upper and lower respiratory impacts such as 
asthma attacks and possible asthma onset, to heart attacks and premature death.  

 Diesel particulate matter contains ultrafine particles that are so small they can invade 
lung tissue and enter the bloodstream.8,9,10 

 
Diesel Exhaust is Deadly. 
 

Abt Associates, for the Clean Air Task Force, estimates that particulate matter from diesel 
engines will cause 21,000 premature deaths in the U.S. annually in 2010. (See Clean Air 
Task Force’s 2005 Report Diesel and Health in America: The Lingering Threat at 
www.catf.us/goto/dieselreport. Find out about health impacts of diesel soot in your 
community at www.catf.us/goto/dieselhealth. ) 

 
 

National Annual Diesel 
Health  Impacts11 
 
Annual Cases in the U.S., 2010 

 

Premature Deaths-Adults 21,000 
 Case of Lung Cancer 3,000 
Non-fatal Heart Attacks  27,000 
Asthma Attacks 410,000 
Chronic Bronchitis 12,000 
Work Loss Days 2,400,000 
Restricted Activity Days 14,000,000 
Hospital Admissions 15,000 
Emergency Room Visits for 
Asthma 15,000 

 
Diesel Emissions Lead to Heart Attacks, Premature Death, Birth Defects and 
Impaired Immune and Neurological Systems.  
 

 Particulate matter is associated with abnormal heart rhythms and heart attacks and 
atherosclerosis.12,13,14,15 

 Particulate matter was significantly associated with cardiovascular mortality and lung 
cancer death in the American Cancer Society study of 150 metropolitan areas across the 
U.S.16 

 Increased incidence of stroke has been linked to particulate matter and other 
pollutants.17,18 

 In an experimental study, diesel particles caused thromboses (stroke) providing “a 
plausible explanation for the increase in cardiovascular morbidity and mortality 
accompanying urban air pollution 19 

 Particulate matter air pollution is associated with permanent respiratory damage—lung 
airway remodeling.20 
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 Acrolein, a component of diesel exhaust, is a strong respiratory irritant and poses the 
highest non-cancer health hazard from air toxics in the U.S, particularly for those with 
respiratory conditions like asthma. Nearly the entire population exposure exceeds a 
“safe level.”21 

 Diesel emissions are associated with reproductive system impacts in animals. Pregnant 
rats exposed to diesel emissions resulted in elevated testosterone in the mother 
and reproductive organ changes such as masculinization of fetuses.   

 Animal studies suggest diesel emissions may affect the immune system, including 
reduced immunity to bacterial infections in the lung.22,23  

 A study of 16 railroad workers suggested that diesel exposure caused serious and 
permanent impairment to the central nervous system. 24 

 Potential health impacts of PM, ozone and carbon monoxide formed from diesel 
emissions on newborn children include birth defects, growth retardation and sudden 
infant death syndrome.25,26,27,28,29 

 
Diesel Emissions Cause Cancer. 
 

 Diesel exhaust contains a variety of confirmed carcinogenic compounds such as 
formaldehyde, acetaldehyde, dioxins and polycyclic aromatic hydrocarbons 
(PAHs).30,31  

 EPA’s 2002 Health Assessment for Diesel Exhaust deemed diesel particulate matter 
(DPM) a “likely carcinogen,” citing a risk range of one cancer in 1,000 to one cancer in 
100,000 people for each microgram32 of annual average exposure - an exposure level 
that is lower than diesel PM in many U.S. cities. 33 

 The California Office of Environmental Health Hazard Assessment (OEHHA) 
estimates risk from DPM to be 3 in 10,000 persons per each microgram of annual 
average exposure.34 This estimate is consistent with EPA’s risk range.35 

 Applying California’s unit risk of cancer due to diesel exhaust over the U.S. population 
results in an estimated 1,530 cases of lung cancer per year.36 

 The cancer risk from diesel exhaust in California comprises 70 percent of the risk of all 
air toxics in the state and exceeds the combined risk of all other air toxics.37,38  

 California has concluded that: “a level of diesel exhaust exposure below which no 
carcinogenic effects are anticipated has not been identified.”39  

 Over 30 epidemiological studies link diesel exhaust to lung cancers;40 Studies have also 
linked diesel exhaust to bladder cancer. 

 In 1988, the National Institute of Occupational Safety and Health (NIOSH) first 
recommended that diesel exhaust be considered a potential occupational carcinogen.  

 Diesel exhaust may be toxic to DNA and human genes, adding to the weight of 
evidence showing diesel emissions are carcinogenic.41 

 Analyses of occupational studies indicate that the increased relative risk for lung cancer 
in railroad workers and truckers is only approximately 20-50 percent greater than the 
relative risk in the general U.S. population,42, 43, 44 suggesting that the risk to the general 
public is significant. 

 
Reducing Diesel Emissions will Result in Major Health Benefits.  

 
 EPA’s regulatory impact analyses for the highway and non-road engine rules illustrate 

the potential magnitude health benefits of cleaning up diesel engines. Combined these 
rules will avoid about 19,000 deaths per year in 2030 amounting to billions of dollars in 
benefits. 45,46 
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 The Clean Air Task Force estimates that a feasible but aggressive program to retrofit 
today’s diesels would avoid approximately 100,000 premature deaths by 2030.47 

 
Diesel Emissions Contribute to Global Warming, Water Pollution, Soiling, 
and Haze. 

 
 Leaked or spilled diesel fuels contribute to non-point source water pollutants.  
 Diesel smoke is also composed of organic compounds, (e.g., PAHs and dioxins) and 

heavy metals that are persistent in the environment and get into the food chain.48 
 Diesel PM and NOX contribute to haze in some national parks. 
 Diesel soot causes soiling of buildings.  
 Black carbon soot from diesels affects cloud cover and is a significant contributor to 

atmospheric warming.49 
 Nitrogen deposition from diesel NOX emissions contributes to eutrophication of 

waterways leading to harmful algae blooms. 
 
REFERENCES 
                                                 
1 EPA (1999). Analysis of the Impacts of Control Programs on Motor Vehicle Toxics Emissions and 
Exposure in Urban Areas and Nationwide: Volume 1, EPA420-R-99-029, November 1999, Table 10-2. 
2 California Air Resources Board (2000). Risk Reduction Plan to Reduce Particulate Matter Emissions from 
Diesel-Fueled Engines and Vehicles. CARB Mobile Source Control Division. October 2000. 
3 California Air Resources Board  (1998). Proposed identification of diesel exhaust as a toxic air 
contaminant. California Environmental Protection Agency, Air Resources Board, Office of Environmental 
Health Hazard Assessment, April 22, 1998 
4 EPA (2002). Health assessment for diesel engine exhaust. National Center for Environmental Assessment, 
Office of Research and Development, U.S. EPA.  EPA/600/8-90/057F. May 2002.P.2-122. 
5 EPA, Health Assessment Document for Diesel Exhaust:  Office of Research and Development, 
EPA/600/8-90/057F May 2002. 
6 NYU Press release, March 5, 2002. Most Definitive Study Yet Shows Tiny Particles in Air Are Linked to 
Lung Cancer. 
7 National Air Toxics Assessment.(NATA) http://www.epa.gov/ttn/atw/nata/natsa3.html 
8 EPA (2002). Health assessment for diesel engine exhaust. National Center for Environmental Assessment, 
Office of Research and Development, U.S. EPA.EPA/600/8-90/057F. May 2002. P.2-121-122. 
9 Ultrafine PM is 0.005-0.05 microns in size.  For reference fine mass PM  (PM 2.5) contains all particulate 
matter less than 2.5 microns. Although ultrafine PM makes up a small percent of fine mass, it may 
constitute a large proportion of the numbers of particles. 
10 Donaldson, Ken, et.al., (2001) “Ambient Particle Inhalation and the Cardiovascular System: Potential 
Mechanisms,” Envir. Health Perspectives, Vol. 109, Supp. 4, Aug. 2001, p. 525. 
11 Modeled health impacts of  less severe acute health impacts (e.g. other than mortality, heart attacks) 
likely understate the full magnitude of the impacts  because many cases go unreported (e.g. asthma, 
bronchitis self treatment, or treatment in small clinics or private offices.) Furthermore, the U.S. does not 
manage a central database of national health records.  
12 Peters, A., Pope, A.C. (2002).  Cardiopulmonary mortality and air pollution. The Lancet v. 360, p. 1184. 
October 19, 2002. 
13 Brook, R.D., Brook, J.R., Urch, B., Rajagopalan, S., Silverman, P. (2002) Inhalation of fine particulate 
air pollution and ozone causes acute arterial vasoconstriction in healthy adults. Circulation v. 105, p. 1534-
1536.  
14 Peters, A., Dockery, D.W., ,Muller, J.E., Mittleman, M.A. (2001). Increased particulate air pollution and 
the triggering of myocardial infarction. Circulation vol. 103, 2810-2815. 
15 Peters, A., Liu, E., Verier, R.I. et al. (2000). Air pollution and incidence of cardiac arrhythmia. 
Epidemiology, v. 11, p. 11-17. 
16 Pope. C.A., Burnett, R.T., Thun, M.J, Calle, E.E., Krewski, D., Ito, Kaz, Thurston, G.D., (2002). Lung 
cancer, cardiopulmonary mortality , and long term exposure to fine particulate air pollution. Journal of the 
American Medical Association, vol. 287, p. 1132-1141. 



Clean Air Task Force 5   

                                                                                                                                                 
17 Hong, Y., Lee, J, Kim, H., Kwon, H. (2002). Air pollution. A new risk factor in ischemic stroke 
mortality. Stroke, v.33, p.2165-2169. 
18 Hong, Y., Lee, J., Kim, H., Ha, E., Schwartz, J. and Christiani, D.C. (2002). Effects of air pollutants on 
acute stroke mortality. Environmental Health Perspectives, v. 110, no. 2, February 2002. 
19 Nemmar, A., Hoet, P., Dinsdale, D.,Vermylen, J., Hoylaerts,M., Nemery, B. 
Diesel Exhaust Particles in Lung Acutely Enhance Experimental Peripheral Thrombosis. (2003)  
Circulation. Vol. 107, p. 1202-1208. 
20 Churg, A., Brauer, M., Avila-Casado, M., Fortoul, T.I., and Wright, J.L. (2003).  Chronic exposure to 
high levels of particulate air pollution and small airway remodling. Environmental Health Perspectives 
v.111, no. 5, p. 714-718. 
21 See www.epa.gov/ttn/atw/nata/rcharts/figure24.pdf 
22 Yin, Xue-Jin, Shafer, R., Ma, Jane Y. C., Antonini, J.M., Weissman, David D., Siegel, Paul D., Barger, 
Mark W., Roberts, Jenny R. and Ma, Joseph K.H. (2002): Alteration of pulmonary immunity to Listeria 
monocytogenes by diesel exhaust particles (DEPs). I. Effects of DEPs on early pulmonary responses. 
Environmental Health Perspectives, v. 110, no. 11, November 2002. 
23 Diesel exposure in pregnant rats caused changes to the thymus gland in newborns, a key organ of the 
immune system.  It has been hypothesized that the rising prevalence of allergic disease in infants could be 
linked to diesel effects on the development of the thymus gland during pregnancy and resulting immune 
system impacts.  See Watanabe N and Kurita M (2001). The Masculinization of the fetus during pregnancy 
due to inhalation of diesel exhaust. Environmental Health Perspectives, Vol. 109, No.2, Feb. 2001. 
24 Kilburn, K.H. (2000). Effects of diesel exhaust on neurobehavioral and pulmonary functions. Archives of 
Environmental Health, v. 55, no. 1, p. 11-17. 
25 Avol, E.L., Gauderman, W.J., Tan S.M., London, S.J., and Peters, J.M. (2001). Respiratory effects of 
relocating to areas of differing air pollution levels. American Journal of Respiratory and Critical Care 
Medicine v. 164 p. 2067-2072. 
26 Ritz, B., Yu, F., Fruin, S, Chapa, G., Shaw, G., Harris, J (2002) Ambient air pollution and risk of birth 
defects in southern California . American Journal of Epidemiology, v. 155, no. 1. 
27 Woodruff, T., Grillo, J. and Schoendorf, K. 1997. The relationship between selected causes of 
postneonatal infant mortality and particulate air pollution in the United States. Environmental Health 
Perspectives, vol. 105, p. 608-612. 
28 Plopper, C.G., Fanucci, M.V., Evans, M.J., Larson, S.P., Schelegle, E.S., Joad, J.P., Pinkerton, K.E., 
VanWinkle, L.S., Gershwin, L.J., Miller, L.A., Wu, R., Buckpitt, A.R., and Hyde, D.M. 2001. Air pollution 
effects in a primate model of asthma. Abstract and presentation, HEI Annual Conference, Washington DC; 
Program and Abstracts; Health Effects Institute, Cambridge MA, 02139 
29 McConnell, R. et al (2002). Asthma in exercising children exposed to ozone: a cohort study. The Lancet, 
v. 359, p. 386-391. February 2, 2002. 
30 www.epa.gov/ttn/atw/nata/rcharts/figure18.pdf 
31 Lloyd, A.C., and Cackette, T.A. (2001).  Diesel engines: environmental impacts and control.  Journal of 
the Air and Waste Management Association, v. 51, p. 809-847. June 2001. 
32 Exposure in micrograms per cubic meter of air as an annual average of inhaled diesel PM.  
33 EPA, Health Assessment Document for Diesel Exhaust:  Office of Research and Development, 
September 2002. 
34 California Air Resources Board (1998): Resolution 98-35.  Identification of diesel exhaust as a toxic air 
contaminant. 
35 EPA, Health Assessment Document for Diesel Exhaust:  Office of Research and Development, 
September 2002. P. 8-15. 
36 The national average ambient diesel particulate matter concentration from 1999 ASPEN modeling (1.21 
ug/m3) was multiplied times the CARB diesel particulate matter unit risk of 3 in 10,000 per 1.0 ug/m3 and 
distributed  over the 2005 U.S. population to get total of 107,000 lifetime cancers assuming a 70-year 
lifetime of exposure to the national average ambient concentration. The annual estimated impact is 
calculated by dividing the 107,000 lifetime cancers by 70 years, arriving at 1,530 annual cancers 
attributable to diesels per year. This estimate is likely very conservative (low) because urban areas where 
larger populations dwell, are characterized by concentrations that are much higher than the national 
average.. 
37California Environmental Protection Agency Air Resources Board (2000). Risk reduction plan to reduce 
particulate matter emissions from diesel-fueled engines and vehicles. P.1 Executive Summary.  
38 Diesel exhaust poses 70 percent of the air toxics risk (by inhalation only) in Southern California 
according to the South Coast Air Quality Management District’s Multiple Air Toxics (MATES-II) study. 



Clean Air Task Force 6   

                                                                                                                                                 
39 California Air Resources Board (1998): Staff Report for Rulemaking. Identification of diesel exhaust as a 
toxic air contaminant. Page 10. 
40 Cohen, A.J.  and Higgins, M.W.P. (1995). Health effects of diesel exhaust: epidemiology. In Diesel 
Exhaust : A critical analysis of emissions, exposure and health effects. p. 251-292. Health Effects Institute, 
Cambridge MA. April 1995.  
41 EPA, Health Assessment Document for Diesel Exhaust:  Office of Research and Development, 
EPA/600/8-90/057F May 2002. P. 9-14. 
42 Health Effects Institute (1995).  A critical analysis of emissions, exposure and health effects: a special 
report of the Institute’s diesel working group.  Health Effects Institute, Cambridge MA. 
43 EPA (2000) RIA, Heavy-duty engine and vehicle standards and highway fuel sulfur control 
requirements. EPA420-R-00-026, p II-93. 
44 Lipsett, M., Campleman, S., (1999). Occupational exposure to diesel exhaust and lung cancer: a meta-
analysis.  American Journal of Public Health v. 89, no 7, p. 1009-1017. 
45 EPA (2000) Regulatory impact analysis: heavy duty engine and vehicle standards and highway sulfur 
fuel sulfur control requirements.  EPA420-R-00-026. 
46 EPA (2003). Draft regulatory impact analysis: control of emission from nonroad diesel engines. EPA420-
R-03-008. 
47 For a description of how this was estimated go to: www.catf.us/goto/dieselwhitepaper/.  
48 EPA (2002). Health assessment for diesel engine exhaust. National Center for Environmental 
Assessment, Office of Research and Development, U.S. EPA.  EPA/600/8-90/057F. May 2002. P.2-121. 
49 Hansen, J., Sata, M., Ruedy, R., Lacis, A. and Oinas, V. (2000). Global warming in the twenty-first 
century: an alternative scenario. Proceedings of the National Academy of Sciences. Early Edition, June 
2000. 
 
Prepared by L.B. Hill Ph.D., Senior Scientist. Assistance was provided by Barbara 
Warren. 
 

v. 2 Revised 2-2005 
 


