
 

 

 

 

 
Polluted Air, Clouded Health: Investigating Air Pollution and Breast 

Cancer Mortality in California 
Public Health Concern 

Breast cancer remains a significant public health concern in California, with an age-adjusted breast cancer mortality 

(BCM) rate of 18.8, whereas, for Fresno County, it is 18.2 per 100,000 over the 5-year average of 2016-2020 (CDC, 

2023). The Healthy People 2030 objective for BCM rates is 15.3 per 100,000, and the current mortality rates in 

California and Fresno County are well above the desired level (Office of Disease Prevention and Health Promotion, 

n.d.). The well-established risk for breast cancer 

includes age, reproductive risk factors, genetics, 

lifestyle, and socioeconomic status. However, there 

is an emerging risk factor of air pollution gaining 

recognition for its potential impact on the health and 

survival of breast cancer patients (DuPré et al., 

2019; Hwang et al., 2020; Cheng et al., 2022)  

Objective 

The objective is to examine the potential geographic 

association between air pollution and BCM rates by 

women aged 45-64 and 65-85+ in California at the 

zip code level. By employing a methodological 

approach using secondary data from the California 

Department of Public Health Vital Records Data 

and Statistics, CalEnviroScreen 4.0, and Census, 

this brief aims to inform policymakers, healthcare 

professionals, and community members on the 

geographical disparities present in BCM and risk 

factors that can be targeted to produce equitable 

policy changes. Reducing air pollution and addressing its potential role in BCM can lead to better health outcomes and 

improved quality of life for Californians.  

Key Findings 

Multiple linear regression was used to test if particulate matter 2.5 (PM2.5), diesel PM2.5, and ozone significantly 

predicted BCM rates while controlling for the sociodemographic factors of race, poverty, and insurance coverage (see 

Figure 2 & 3).  

● PM2.5 was significantly associated with BCM in both the middle-aged group (b=1.53, 95% CI=[0.56,2.51]) and 

the older age group  (b=12.67, 95% CI=[10.91,14.47]). 

o For example, among the older age group, a one standard deviation (SD) increase in PM2.5 (mg/m3) was 

associated with an increase in BCM rates by 12.67 per 100,000 women. 

o Overall, PM2.5 accounted for 3.8% of the variation in BCM rates. 

● Diesel PM2.5 was significantly associated with BCM in both the middle-aged group (b=2.06, 95% CI=[1.05, 

3.07]) and the older age group  (b=2.27, 95% CI=[0.35,4.19]). 



 

 

 

 

o For example, among the older age group, a one SD increase in Diesel PM (mg/m3) was associated with an 

increase in BCM rates by 2.27 per 100,000 women. 

● The model explains the variation by 10% (R2 = 0.10, p = <.001) in the middle-aged group and 38% in BCM rates 

(R2 = 0.38, p = <.001) in the older age group. 

 

 
 

 

 
 



 

 

 

 

 

 
 

 
 

 



 

 

 

 

Policy Implication 

Leadership at the state and county levels can play a pivotal role in reducing geographic disparities in breast cancer 

outcomes and determinants. To address health disparities and improve health outcomes, these are the following key 

policy implications:  

Reducing Particulate Matter and Diesel Particulate Matter Emissions 

The findings of this analysis suggest that policymakers should consider implementing measures to reduce air pollution 

levels in regions with elevated BCM rates. This may involve stricter emissions controls, promotion of clean energy 

sources, and community-level initiatives to improve air quality. Policymakers should incentivize cleaner technologies 

and a transition to renewable energy sources to help lower air pollution levels.  

Increasing Health Education and Awareness Programs 

Additionally, efforts to enhance breast cancer screening and access to healthcare services, particularly in areas with high 

mortality rates should be a priority. A holistic approach that combines environmental and healthcare interventions can 

lead to tangible improvements in breast cancer outcomes across California. 

Conclusion 

This spatial analysis of BCM and its potential association with air pollution at the zip code level in California offers 

critical insights into public health concerns. Along with air pollution, the percentage of the population that is privately 

insured was significantly associated with BCM in the older age group (b=26.85, 95% CI=[25.24,28.46]). The percentage 

of African Americans was also significantly associated with BCM in both the middle-aged group (b=2.79, 95% 

CI=[1.89,3.69]) and the older age group  (b=2.75, 95% CI=[1.11,4.39]). While the findings may indicate statistical 

associations, it is essential to acknowledge the multifaceted nature of BCM, with various factors contributing to the 

observed patterns. Further research and a deeper exploration of potential mechanisms are warranted to establish causality 

definitively and to verify the current findings. 

Methods 

To conduct this analysis, data from the California Department of Public Health Vital Records Data and Statistics was 

utilized from the years 2016-2018, focusing on females who died of breast cancer (ICD-10 Code of C500-C509). The 

data was aggregated by zip code and age at the time of death, which was stratified into 14 age groups ranging from 25 to 

85+ years. Age-adjusted mortality rates were calculated using the 2016-2018 census population data for females for each 

zip code. The age-adjusted mortality rates were averaged for ages 45-64 and 65-85+ so comparisons can be made 

between the middle-aged and older age groups.  

Multiple linear regression analysis was performed to investigate the statistical significance of the relationship between 

air pollutants and breast cancer mortality. Particulate matter 2.5 (PM2.5), diesel PM2.5, and ozone were examined as 

explanatory variables, focusing on their potential impact on breast cancer mortality rates. The sociodemographic 

variables included were poverty and African-American from the CalEnviroScreen 4.0 dataset. Census data was utilized 

to obtain the percentage of individuals with private insurance coverage at the zip code level.  
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