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Heavy-Duty Vehicle Warranty — Health Effects Analysis 
 
Introduction 
 
In 1998, California identified diesel particulate matter (diesel PM) as a toxic air 
contaminant (TAC), a carcinogenic substance for which airborne toxic control measures 
were later established. Research of Californians’ exposure to measurable TACs has 
shown the largest known cancer risk to be associated with exposure to diesel PM 
(Propper et al., 2015).  Diesel PM is also associated with increased incidence of 
premature cardiopulmonary mortality, as well as hospitalizations for cardiovascular and 
respiratory illnesses, and emergency room visits for respiratory illness and asthma. 
Furthermore, health effects are associated with the diesel PM co-pollutant nitrogen 
oxide (NOx), a primary pollutant, in the form of ammonium nitrate aerosol (NH4NO3), a 
secondary pollutant resulting from photochemical reactions with NOx. 
 
Methods of Analysis 
 
CARB has developed a health effects analysis method to evaluate projected benefits 
from regulations targeting diesel PM and NOx emissions (CARB, 2010a).  The first 
stage of this analysis requires determining concentrations of NH4NO3 and diesel PM at 
the census tract level. To find concentrations of NH4NO3 and diesel PM, measurements 
of NOx are retrieved from CARB’s air quality monitoring network, validated against 
completeness criterion, and averaged for a relevant three-year time period. Diesel PM 
concentrations are indirectly estimated from NOx concentrations using an established 
conversion factor (CARB, 2010a).  Concentrations at the census tract level are then 
aggregated by air basin and as a state total. These values are applied in the health 
analysis model to estimate the impact of diesel PM and NOx in the form of NH4NO3 
aerosol on mortality and morbidity in California. It is valuable to note that this analysis 
interprets changes in emissions as proportional to changes in ambient concentrations, 
allowing a straight-forward application of projected emissions reductions attributed to 
regulatory efforts (CARB, 2010a).   
 
Overall, the current health effects model relies on air quality data from 2009-2011, 
baseline incidence rates from 2006-2008 for mortality and morbidity endpoints, an 
established concentration-response function that best describes the relationship 
between a given health endpoint and concentration of the pollutant of interest, and U.S. 
Census population data projected across age groups at the county level (CARB, 
2010b).  It is important to recognize that the concentration-response functions fit specific 
population parameters: 1) premature mortality incidence applies to the population of 
adults who are 30 years and older (Krewski et al., 2009), 2) hospitalization incidence 
reflects the population 65 years and older (Bell et al., 2008), and 3) the incidence of 
emergency room visits is representative of the population between 0 and 99 years of 
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age (Ito et al., 2007).  This method is similar in content and structure to the risk 
assessment model developed by the US EPA (Fann et al., 2009). 
 
Results of Analysis 
 
Health benefits were calculated using the health effects analysis model projected for the 
years 2022 - 2040. The projected reductions in diesel PM and NOx emissions resulting 
from the proposed Heavy-Duty Vehicle Warranty Regulation will have benefits to public 
health in California. Table 1 shows the estimated reductions in premature mortality, 
emergency room visits, and hospitalizations associated with the proposed regulation.   
 
Table 1: Cumulative Statewide Avoided Incidences from 2022 to 2040 
 Premature Mortalities 

Avoided 
ER Visits Avoided Hospitalizations 

Avoided 
Statewide 40  (31 – 49) 17  (11 – 23) 6  (1 – 14) 

*Values in parentheses represent the 95% confidence interval. 
 
A number of sources may contribute to the uncertainty inherent in these mortality and 
morbidity estimates. The uncertainty ranges given in Table 1 take into account the 
uncertainty of the relative risk, which determines how changes in air quality translate 
into changes in mortality and morbidity rates. Other factors, such as the uncertainty 
associated with spatially interpolating air quality data, are not included in the health 
model, yet also contribute to the variability in estimates. It is likely that uncertainty 
ranges in mortality and morbidity estimates shown in this report understate the true 
uncertainty. 


