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Results

Background
• The International Agency for Research on Cancer (IARC) and recent studies
have determined that airborne particulate matter (PM2.5) is carcinogenic to
humans for lung cancer.
• PM2.5 could feasibly affect chronic systemic inflammation, oxidative stress,
and DNA damage in tissues other than lung.
•

The current study attempts to utilize a nationally representative cohort to
explore the association between PM2.5 and selected cancers to determine if air
pollution could contribute to global burden of disease for non-lung cancers.

Methods
• National Health Interview Survey (NHIS) and mortality follow-up data were
used to configure a study population of 635,539 individuals surveyed over a
period of 29 years. Information on age, sex, race/ethnicity, income, marital
status, educational attainment, census tract, interview date, smoking status,
BMI, mortality status, and date of death (if deceased) were included.
• Individuals in the study population were assigned PM2.5 exposure by census
tract using modeled annual PM2.5 exposure.
• The individuals were divided into two cohorts: one containing all 635,539
individuals (full cohort) and the other containing 341,665 of the full cohort
who were never-smokers (sub cohort).
• A Cox Proportional Hazard model was utilized to estimate hazard ratios and
confidence intervals for cancer-specific mortality with adjustments for
individual cofactors.
• Analysis was performed on aggregate non-lung cancer mortality as well as
individual types of cancer as classified by ICD 10 codes, which separated the
cancer types into oral and oropharyngeal, esophageal, stomach, colorectal,
lung, liver, pancreatic, laryngeal, melanoma, breast, cervical, uterine,
ovarian, prostate, kidney, bladder, brain, and total lymphoid cancers, which
were broken down to subcategories of Hodgkin’s disease, non-Hodgkin’s
lymphoma, leukemia, multiple myeloma, and other lymphoid cancers.
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• Estimated hazard ratios (95% CIs) associated with 10 µg/m3 increase of
PM2.5 adjusted for individual covariates.
• If the hazard ratio is close to 1 then exposure to PM2.5 does not affect
survival for that cancer type. If the hazard ratio is less than 1, then the PM2.5
is associated with improved survival for that cancer type. Finally, if the
hazard ratio is greater than 1, then PM2.5 is associated with increased risk for
that cancer type.
• In this study, a 10 µg/m3 increase of PM2.5 was associated with a 15%
increase in mortality risk for non-lung cancers in both cohorts, and a 15%
and 19% risk for all cancer types.
• In addition, increase exposure to PM2.5 resulted in a statistically significant
increase in risk for lung, stomach, colorectal, liver, breast, cervical, total
lymphoid, Hodgkin's Disease, and Non-Hodgkin’s Disease in one or both
cohorts.

• Comparison between the results of the Full Cohort (PM2.5) and Sub Cohort
(PM2.5 Never Smokers) and three similar studies.
• All studies are measured by a 10 µg/m3 increase of a pollutant. For Wong,
Turner, and the full and sub cohort, hazard ratios associated with PM2.5 are
used. For Raaschou-Nielsen, incident ratios associated with NOx are used.

Conclusions
This study adds to the growing body of literature that exposure to fine particulate
matter is a probable factor in mortality for non-lung cancers. Specifically, the
results of this study and other comparable studies suggest that mortality from
stomach, colorectal, liver, breast, cervical, and lymphoid cancers, specifically
Hodgkin’s Disease and Non-Hodgkin’s disease, may be associated with exposure
to ambient air pollution. The results of this paper indicate a need for further
research into the possible biological pathways by which humans may be affected
by ambient air pollution. While exposure to ambient air pollution is certainly not
the primary cause of non-lung cancer in humans, the ubiquitous and involuntary
nature of the pollution makes further study essential to public health.

