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SUMMARY – Environmental quality is an important determinant of community 
health via the air we breathe, the water we drink, and the land we play on. To 
identify areas that experience high environmental burdens in terms of exposure 
to pollution and other environmental health risks, Environmental Health Indices 
have been developed.  

Environmental Health indices look at multiple pollutants using a variety of sources and combine them into a single 
score to give a broad picture of the overall environmental health in an area. Higher scores on these indices, 
indicating worse environmental conditions, have been linked to various health problems such as increased asthma, 
cancer, adverse pregnancy outcomes, and cardiovascular disease. 

Because these indices describe the cumulative impact of multiple environmental risks, they represent a good 
starting place to understand where environmental health burden is the highest in Wisconsin and who is most 
affected. Here, we explore what picture of environmental health burden that two existing Environmental Health 
Indices show for Wisconsin. 

Key takeaways from this exploration include: 

• The vast majority (70-95%) of census tracts with the highest environmental burden were in the southeast 
region, mostly concentrated in the Milwaukee urban area. 

• As the minority population in an area increases, overall environmental burden also increases. 

• There is a 52-percentile-point difference in total environmental burden between the least white and most 
white neighborhoods, the second largest gap among surrounding states 

• Air pollution is the leading cause of racial/ethnic exposure disparities in environmental health risks, and 
Wisconsin has a 60-percentile-point difference in cumulative air pollution exposure between the least white 
and most white neighborhoods disparity for air pollution among surrounding states, the largest gap among 
surrounding states. 

This analysis is intended to be the starting point for understanding environmental determinants of health in 
Wisconsin. It highlights where the greatest environmental burden occurs, who is impacted, and the environmental 
health disparities that currently exist to inform efforts to address these burdens and disparities. Next steps include 
investigation of individual exposures within these indices to better understand what is driving environmental burden 
and related health disparities for communities in Wisconsin.  

One important limitation of these existing indices is that they do not account for drinking water quality. For 
example, they do not consider the widespread nitrate contamination in private wells in rural areas of the state. This 
will be an important gap to fill to gain a more complete picture of environmental health burden throughout the 
state.  
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Definitions 

• Environmental Health Indices: tools that look at multiple pollutants using a variety of sources and combine 

them into a single score to give a broad picture of the overall environmental health in an area. 1 

• Cumulative Impacts: Combined chemical and non-chemical stressors on a community’s health, well-being and 

quality of life.2 

• Environmental Burden: Overall impact to human health that occurs from the combination of pollution, poor 

environmental conditions, pre-existing health conditions, and social factors.3 

• Environmental Determinants of Health: Environmental factors that impact human health, including physical, 

chemical, and biological factors external to a person, and all related behaviors.4 

• Environmental Health Disparities: Differences in health outcomes that are closely linked to environmental 

factors and social inequities.5 
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Introduction 

One way of understanding how environmental 
pollution is impacting public health in Wisconsin is 
looking at environmental burden indices. These 
indices go beyond looking at a single pollutant and its 
impact on public health by combining multiple 
indicators into a composite score to provide a broader 
picture of cumulative environmental burden.1  

Worse environmental index scores have been 
associated with adverse health outcomes, including 
asthma prevalence 6, cancer prevalence 7, 
cardiovascular diseases and risk factors 8, adverse 
pregnancy outcomes 9, mortality 10, and self-reported 

health measures 11. These associations indicate that 
an increase in index scores (worsening environmental 
quality and injustice) can increase the chance of poor 
health outcomes.  

Air pollution domains have the strongest associations 
with health outcomes for environmental exposures. 
Sociodemographic domains then have the next 
strongest associations with health outcomes 
throughout review. This indicates a need to focus on 
environmental exposures related to air pollution and 
direct resources toward policies and programs that 
address socioeconomic stability of communities. 

Environmental Health Indices 

Based on the health outcomes associated with the 
environmental quality indices, we analyzed what 
these indices identify as the areas of greatest 
environmental burden and who is being most 
impacted in Wisconsin. We explored three existing 
environmental health indices: the EPA’s 
Environmental Quality Index (EQI), the CDC’s 
Environmental Justice Index (EJI), and Texas A&M’s 
U.S. Climate Vulnerability Indicator (CVI).  Due to 
coarse resolution (only county-level) and dated 
information in the EQI (many dating back prior to 
2010), we have focused on the EJI and CVI, which 
provide a more accurate representation of the 
current environmental burden in Wisconsin. 
 
The EJI was developed to measure cumulative impacts 
at the census tract level using multiple domains 
simultaneously. This allows public health officials to 
locate areas of concern that experience health 
outcomes related to environmental burden.12 The EJI 
produces one score based on three main modules: 
Social Vulnerability, Environmental Burden, and 
Health Vulnerability. The Environmental Burden 
Module produces an overall Environmental Burden 
score based the following subdomains: Air Pollution, 
Potentially Hazardous and Toxic Sites, Built 
Environment, Transportation Structure, and Water 
Pollution.13 A higher score indicates a higher 
environmental burden (worse environmental quality). 
 

The CVI was also developed to measure cumulative 
impacts at the census tract level or neighborhood 
scale. This tool visualizes the intersections between 
growing climate risks, health, social, environmental, 
and economic conditions.14 The CVI includes two 
overarching indicators – Community Baseline and 
Climate Impacts. One of the Community Baseline 
Domains includes the Environmental Domain, which 
looks at Transportation Sources, Exposures and Risks, 
Pollution Sources, Criteria Air Pollutants and Land 
Use.15 A higher overall Environmental Domain score 
indicates higher environmental pollution exposure 
risk.  

Analysis 

The distribution of environmental burden based on 
these indices is shown in Figures 1 and 2. Census 
tracts with the highest environmental burden 
(defined as the top 10% most burdened census 
tracts), are concentrated in the southeastern region.  

Using the EJI, the vast majority of the highest 
burdened tracts (71%) were in the southeast region 
urban areas, despite these tracts only accounting for 
43% of all tracts in the state. The remainder were 
scattered throughout the state, including Appleton, 
Beloit, Green Bay, Janesville, and Madison, urban 
areas.  

Using the CVI, similar results were found that the vast 
majority (96%) of the highest environmental burden 
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was found in the southeast region urban areas 
(Milwaukee). The remainder for the CVI were found in 
Madison and Green Bay Urban Areas.

 

Figure 1. Relative ranking of environmental health 

burden, using the EJI’s Environmental Burden 

Module. A higher percentile indicates a higher 

environmental burden (i.e., more pollution, poorer 

environmental quality) 

 

 

 

 

 

 

 

 

Figure 2. Relative ranking of environmental health 
burden, using the CVI’s Baseline Environment 
Domain. A higher percentile indicates a higher 
environmental burden. 
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Focusing specifically on the air pollution domain since 
this has the strongest connection to adverse health 
outcomes, we can see from figure 4 below that the 
southeastern region is also the biggest area of 
concern. Census tracts in this region average from the 
80th percentile to the 100th percentile, with the most 
burdened census tracts in the Milwaukee area.  

 

Figure 3. Relative ranking of air pollution burden in 
Wisconsin, using the EJI’s Air Pollution Domain. Air 
Pollution Domain is measured with the following 
indicators: Ozone, PM2.5, Diesel Particulate Matter, 
and Air Toxics Cancer Risk. Higher percentiles indicate 
more air pollution and poorer air quality. 

Environmental Health Disparities 

Census tracts with the highest environmental injustice 
scores tend to be predominantly minority 
neighborhoods, lower socioeconomic status, and have 
higher exposure to hazardous chemicals and 
pollutants due to proximity of roads and railways.16 

In Wisconsin there are prominent racial/ethnic 
disparities related to environmental burden. When 
looking at the overall environmental burden by 
minority status, there is a steady increase in 
environmental burden with increasing minority 
population (Figure 5). This indicates that 

predominantly minority neighborhoods experience 
worse environmental burden in Wisconsin. Using the 
EJI data, census tracts with the highest percentage of 
minority residents averaged in the 78th percentile of 
environmental burden compared to the census tracts 
with the lowest percentage of minority residents, 
which averaged in 26th percentile of environmental 
burden, a 52-percentile-point gap (Figure 5). The CVI 
index shows a similar trend and even larger 65-
percentile-point disparity, with census tracts with the 
highest percentage of minority residents averaging in 
the 88th percentile of environmental burden 
compared to the census tracts with the lowest 
percentage of minority residents, which averaged in 
the 23rd percentile of environmental burden (Figure 
5).  

Neighborhoods with lower socioeconomic status also 
experience greater environmental burden in WI, 
although the disparities are not as large as racial 
disparities (Figure 6). Using the EJI index, census tracts 
with the highest percentage of low SES experienced 
substantially higher environmental burden (average 
of 81st percentile of environmental burden) compared 
to the census tracts with the lowest percentage of low 
SES (average of 42nd percentile of environmental 
burden). A slightly smaller but similar difference was 
shown using the CVI Index, with a 38-percentile-point 
disparity between census tracts with the highest 
percentage of low SES (average of 87th percentile of 
environmental burden) and the census tracts with the 
lowest percentage of low SES (average of 49th 
percentile of environmental burden). 

Photo credit: 'https://homegets.com/ 
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Figure 4. Average overall environmental burden index percentile for census tracts with increasing proportions of 
minority residents, illustrating how predominantly minority neighborhoods experience worse environmental quality 
in Wisconsin. 
 

Figure 5. Average overall environmental burden index percentile for census tracts with increasing proportions of 
lower socioeconomic status residents, illustrating how the lowest 20% of SES census tracts experience higher 
environmental burden in Wisconsin. 
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State Comparisons 

When using the EJI to compare environmental 
burden in surrounding states, Wisconsin 
experiences the second largest racial/ethnic 
disparity (behind Illinois) with a 52-percentile-
point difference between the least white and 
most white neighborhoods (Figure 7).  

Looking at EJI environmental burden domains 
individually, Wisconsin has the highest 
racial/ethnic disparity for the air pollution domain, 
with an air pollution percentile difference of more 
than 60% between the least white and most white 
census tracts (Figure 8). This indicates that air 
pollution is a leading contributor to racial/ethnic 
health outcome disparities, with increased air 
pollution exposure for predominantly minority 
neighborhoods. While there is also a large 
disparity for water pollution, this metric only looks 
at surface water impairments in the census tract 
watershed, not drinking water quality so it does 
not impact health as directly as air pollution.  

 

Figure 6. Overall environmental burden in the 
Environmental Justice Index for each surrounding 
state by minority status (top panel), 
socioeconomic status (SES; middle panel), and 
overall social vulnerability (bottom panel). 
Wisconsin has the second largest racial/ethnic 
disparity (behind Illinois). Most white indicates 
census tracts in the <10th percentile ranking of 
non-white residents. Least white indicates census 
tracts in the >90th percentile ranking of non-white 
residents.
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Figure 7. Racial/ethnic disparities for each environmental burden domain in the Environmental Justice Index across 
surrounding Midwest states, highlighting Wisconsin with the largest disparity for air pollution. Most white indicates 
census tracts in the <10th percentile ranking of non-white residents. Least white indicates census tracts in the >90th 
percentile ranking of non-white residents. 

 

Policy Recommendations 

 These environmental burden indices can inform targeted interventions1 and identify communities most at risk for 
environmental burden and quality, which can inform state and local policymakers on environmental health 
disparities of their local community.12 Policy recommendations include:  

• Uphold and sustain the implementation of the Inflation Reduction Act, the Justice40 initiative, and other 
federal policies that address environmental injustice.8 
 

• Increase funding for research regarding the environmental burden and its disproportionate impact on health 
outcomes in the state of Wisconsin and its local communities. 
 

• Encourage cross-sector collaboration between non-governmental environmental health organizations, 
healthcare organizations, and local or state health departments to address environmental health disparities 
through grants and policy. 
 

• County and state health departments should consider utilizing prominent environmental health indicators 
throughout community health assessments to allow more meaningful, measurable, and consistent data that 
can inform policymakers. 
 

• Develop state equity mandates that enable the state to pursue a disproportionate impact analysis, which 
aims to address issues of legal and scientific defensibility.  

https://www.cleanwisconsin.org/
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Conclusions 

This is a starting point to understand the environmental determinants of health in Wisconsin. Environmental quality 
indices provide an informative high-level screening of where cumulative environmental burdens are the greatest to 
focus efforts throughout the state. The greatest environmental burden occurs in southeastern Wisconsin, but areas 
of particularly poor environmental quality also occur in Janesville, Beloit, Madison, and Green Bay.  

It is important to highlight the racial and socioeconomic disparities occurring throughout the state, particularly with 
respect to air pollution. The least white neighborhoods in Wisconsin have significantly poorer environmental quality 
and are thus at risk of experiencing environmental health disparities. Areas of concern with predominantly minority 
neighborhoods must be at the forefront of environmental policy discussion that addresses racial and ethnic health 
disparities.  

An important limitation to these indices is that they do not include any metrics of drinking water quality and thus, 
for example, do not account for the known widespread nitrate contamination of private wells in rural agricultural 
regions of the state.   

This is a high-level analysis aimed to start developing a comprehensive understanding of how pollution and climate 
change are impacting public health in Wisconsin. Further investigation of individual components of these indices will 
help to better understand what is driving environmental burden and related disparities in Wisconsin. 
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