Respiratory function and racial health disparities with residential
proximity to coal power plants in Wisconsin
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In the United States in 2019, CFPP
accounted for 23.5% of electricity
generation, while producing 60% of
total carbon dioxide (CO2)
emissions.4 In Wisconsin, CFPP make
up 42% of electricity generation,
nearly double the national average.4
These GHGE are driving
anthropogenic climate change and
adverse health effects worldwide.
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Methods
Ø Quantitative respiratory parameters and demographic information was obtained from the Survey of the Health of
Wisconsin (SHOW) database from 2008 through 2013.
Ø Statistical analyses were completed using Stata 16.0. Respiratory function and distance to coal-fired power plants
(CFPP) were evaluated alongside numerous socioeconomic parameters to further assess protective and risk factors
that may be contributing to obstructive pulmonary pathology.
Ø Location of CFPP in Wisconsin that were operational for entire duration of the study period were mapped;
network distances were calculated using the point location of CFPP and the block group centroid corresponding to
an individual’s residential address. As in similar studies, we chose a distance that demonstrated the greatest
discrimination in unadjusted analyses, which was found at 35km.15

In each participant, respiratory
function was measured by forced
expiratory volume in one second
(FEV1) and forced vital capacity
(FVC) as a ratio of FEV1/FVC. An
average of at least three FEV1/FVC
readings <80% was considered
abnormal and suggestive of an
obstructive disorder.16

Results
CFPP Locations in Wisconsin as of 2013

Eleven coal-fired power plants (CFPP) were While Black individuals made up 4.5% of the total sample population,
operating in Wisconsin from 2008 to 2013. they accounted for 10.8% of the individuals living within 35km of CFPP.
A total of 2,223 adults (21 to 74 years old) Similarly, Hispanic populations accounted for 5.8% of those living within
35km of CFPP while only making up 3.2% of the sample population.
were included from the SHOW database.
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Residential proximity to CFPP has been associated with increased
emergency department visits for childhood asthma12, increased
respiratory symptoms13, and lower cognition in children6. In contrast,
closure of CFPP in some US states have demonstrated significant
improvement in local air quality, with a reduction in fine particulate
matter (PM2.5) of 9%.14

Specific Aim: To quantify the relationship between
race/ethnicity, residential distance from CFPP and
respiratory function of Wisconsin residents.
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Protective factors include higher education, younger age and living >35km
from CFPP. Risk factors include older age and having a smoker in the home.
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Since the years of the study, Wisconsin closed four of 11 operating coal-fired
power plants (CFPP) and have plans to close two more by 2022.
Policymakers in Wisconsin have an opportunity to greatly improve public
health through structural changes and new energy technologies.
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Nationally, early retirement of CFPP could save 37,328 lives over the next 15
years from reduced particulates.21 Policies can build to further improve air
quality and health of Wisconsin residents, especially the most vulnerable.
CFPP closures are a necessary step towards reducing GHGE worldwide. Next
steps are stopping fossil fuel subsidies and committing to clean energy with
leaders across sectors, including the health sector. Such actions support
national and state medical society work to limit global warming to 1.5˚C.

12

Factors Contributing to Respiratory Function

0

FEV1/FVC ≤80%

14

Figure 1. Location of Wisconsin CFPP: red are
operational, green have closed since 2013 and
blue have plans to close by 2022.

Air pollution from CFPP has been associated with impaired brain
development in children6, increased odds of low birth weight or preterm
delivery7, lung cancer8, cardiovascular disease8, and an increase in allcause mortality9, with disproportionate impacts on specific populations.
Globally, seven million people die prematurely every year secondary to
air pollution.10
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Background
Burning fossil fuels is the primary source of greenhouse gas emissions
(GHGE) worldwide.1 Life cycle emissions from coal-fired power plants
(CFPP) are the leading source from energy production.2
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Treat the climate crisis as a global public health emergency.

Non-Hispanic other or multiracial

Proportion of Total Sample Population

Adults living in close proximity (≤35km) to one of 11
Wisconsin CFPP had worse respiratory function as measured
by FEV1/FVC. The odds ratio of FEV1/FVC values for those
living >35km from CFPP was 0.83 (95% CI: 0.62-1.1) when
compared to those living at or within 35km of CFPP. This
suggests there is a higher odds of obstructive pulmonary
disease in those living within 35km of CFPP compared to those
residing further away, although not statistically significant.

RECOMMENDATIONS
ü Close remaining CFPP in the United States and invest in renewable
energy as the primary source of energy
ü Address racial and ethnic health disparities through climate change
mitigation, adaptation, and resilience building
ü Incorporate health into urban planning and new policy development
ü Integrate climate and health education across disciplines to foster
transdisciplinary collaboration and development of scalable solutions

Discussion
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In concurrence with other studies, our results suggest there is a positive correlation between residential proximity to coal fired
power plants (CFPP) in Wisconsin and worse respiratory health. A greater proportion of people of color lived within 35km of CFPP
compared with further distances, potentially placing them at greater risk for negative health effects including lost productivity, costly
medications (inhalers), and increased emergency department visits and hospitalizations.
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This is the first study of its kind specific to Wisconsin, offering a direct
approach for policy makers to examine data specific to the state. While
several socioeconomic and demographic variables were accounted for, data
for parameters such as windspeed and direction were not predictable
enough to include as a control.
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