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Cancer Alley and Infant Mortality: 

Is there a Correlation? 

 

by  

 

Heidi Ellen Kluber, MPAFF 

The University of Texas at Austin, 2011 

Supervisor: David Eaton 

This report explores issues surrounding health concerns in the State of 

Louisiana in the context of environmental justice. It provides a history of Cancer 

Alley, an area along the Mississippi River with disproportionately high cancer 

rates. It discusses case studies of environmental justice issues within the state. 

The researcher provides a geographical analysis and statistical analysis to 

estimate whether there is a relationship between the presence of industrial plants 

and health indicators, specifically cancer and infant mortality. Using cancer and 

infant mortality as health indicators for a population, the evidence supports a 

correlation between the presence of industrial pollution and waste with cancer 

rates and infant mortality rates across the State of Louisiana. Given that these 

populations are predominantly minority and low-income, these results reflect an 

environmental injustice.  
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“The Mississippi is the fourth largest river in the world--four thousand three 
hundred miles. It is the very Body of our Nation….” “[A]nd when I was a boy, 
there was but one ambition. That was to be a steam boatman….” “‘My boy, 
you’ve got learn the shape of the river perfectly. It is all there is left on a very dark 
night. Everything else is blotted and gone’….” “It was plain that I had to learn the 
river in all ways--upside down, wrong end first, inside out, fore-and-aft, and 
‘thortships’….” “I still keep in mind a certain sunset. A broad expanse of the river 
was turned to blood, like a flame in the unobstructed splendor of the sun. There 
were graceful curves, reflected images, soft distances….” “Now that I have 
mastered the language of this water, I have lost something too. All the grace, the 
beauty, the poetry has gone out of the majestic river.”1  

–Mark Twain 

 

Illustration 1: Fishing in the Mississippi River, Cancer Alley,  
near Baton Rouge, Louisiana2 

                                                
1 Twain, Mark. “Life on the Mississippi River.” Converted to HTML by Alan Eliasen for the Mark 
Twain Library. <http://futureboy.us/twain/miss/miss.html> (2 April 2011). 
2 “Fishing in Cancer Alley.” In Motion Magazine. <http://www.inmotionmagazine.com/fplpca.html> 
(12 March 2011) 
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Executive Summary 

The 100-mile stretch of the Mississippi River between Baton Rouge and New 

Orleans, Louisiana, has been dubbed “Cancer Alley.” Over 150 petrochemical 

plants and more than 300 refineries can be found alongside the river. Much 

waste is dumped into the local water, seeps into the ground, and is emitted into 

the air. High cancer rates, especially rare childhood cancers, have been reported 

in the area, in addition to other chronic health conditions, such as higher rates of 

asthma, heart conditions, and diabetes.  

In addition to having extremely high rates of cancer, the State of Louisiana ranks 

second in the nation for high infant mortality. The purpose of this project was to 

estimate whether any correlation exists between the issues relating to Cancer 

Alley and infant mortality. This report uses spatial analysis and regression 

analysis to estimate a relationship between cancer rates by parish and infant 

mortality rates by parish. The high rates of infant mortality can be ascribed to a 

number of variables, including race, urban or rural household, number of tumors 

reported, or the presence of a petrochemical plant/refinery in that parish. Other 

variables of interest include the birthrate and stillbirth rate, as well as various 

types of measurable emissions in each parish. 

The goal of this study was to evaluate over a period of time an analysis of the 

relationships of the independent and dependent variables. Due to limited 
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information availability, data from 1988, 1990, 1996, 2000, 2004, and 2007 are 

used in this spatial analysis. As the most comprehensive information available 

was from the year 2000, that dataset became a focus for this study. 

The data used in this study come from a variety of sources. Compressed infant 

mortality rates were generated from the Centers for Disease Control and 

Prevention, as well as manually recorded from the Louisiana State Center for 

Health Statistics. Cancer rates were acquired through a data request to the 

Louisiana Tumor Registry. Toxic Release Inventory (TRI) sites reflect the U.S. 

Environmental Protection Agency records from industrial plants across the state. 

Finally, spatial data was acquired through ATLAS: The Louisiana Statewide GIS 

site and the ESRI census. 

The findings support the initial hypothesis that there is an observable correlation 

between the location of industrial plants, cancer rates, and infant mortality rates. 

However, due to the limitations of health data reporting systems, it is difficult to 

determine whether cancer and infant mortality are directly correlated to the 

emissions of an industrial complex, or due to other factors, such as income, race, 

rural or urban areas, et cetera. It is the recommendation of the researcher for 

more individualized health information be gathered, as well as the emissions 

from the plants to determine causality.  
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Introduction 

Residents along the Mississippi River who live near or around petrochemical 

plants have referred to Cancer Alley as the “gateway to cancer.” In a 

documentary titled Green, a University of Texas student, Laura Dunn, 

interviewed citizens who had been affected adversely by the close propinquity 

between poverty, pollution and ill health, occurring across the State of Louisiana. 

Photographs of dead birds beneath hazardous waste warning signs are shown. 

Doctors insist a child’s constant nosebleeds and asthma problems are not a 

result of the air pollutants being released behind his home.  

Another child was diagnosed with rhabdomyosarcoma at the age of two, which is 

a cancerous tumor of the muscles attached to the bones. The left side of his face 

is paralyzed, so that he is unable to smile or see out of one eye. His parents say 

he struggles in school today because of the amount of time he has spent in the 

hospital for radiation treatments. 

Mothers of infants have reported observing pus in diapers, asthma, blood from 

their eyes, and reoccurring ear infections. A gardener who used to sustain his 

family from his vegetable garden for years was forced to quit after reports of 

toxins in their soil, air, and water. Ironically, health officials reported his 

vegetables were safe to eat, as long as they weren’t eating anything that grew 
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beneath the soil; but what about the nutrients being fed from the roots? Needless 

to say, his family stopped relying on their vegetable garden for food.  

All of these personal accounts, combined with reports of rare childhood cancers 

and high infant mortality rates across the state, have inspired this research to 

assess whether any correlation can be determined. This paper will demonstrate a 

potential relationship between these health concerns and toxic release 

inventories throughout the State of Louisiana. A few sample regression models 

were developed to demonstrate the statistical significance of a correlation among 

select variables. A geographic analysis was conducted over a number of years to 

provide a visual for the clustering of toxic release inventories in parishes with 

higher rates of cancer and infant mortality. 

Chapter 1 will provide a background for this study by defining environmental 

justice. Key points in the history of the environmental justice movement have 

been highlighted, along with their historical significance and impact on 

environmental policy.  

The focus of this report then turns to a case study. In Chapter 2, the history of 

Cancer Alley is introduced, and provides an explanation of how it evolved into the 

most highly concentrated area of industrial complexes in the country. This 

chapter will also explain the significance of infant mortality as a health indicator 

for a given population.  
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Chapter 3 will provide a methodology for the spatial analysis to demonstrate the 

observable trend of cancer and infant mortality rates across the state over time.  

Statistical models are developed in Chapter 4 to provide a snapshot of how the 

various contributing variables may demonstrate a correlation between cancer 

and infant mortality. 

Chapter 5 provides a discussion of the results of the statistical and spatial 

analyses with suggestions for other variable considerations. This chapter 

concludes with a discussion of the shortcomings in the environmental justice 

movement and recommendations to mitigate future environmental racism in the 

study area. 
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Chapter I: Environmental Justice Policy Background  

Environmental justice refers to the “fair treatment and meaningful involvement of 

all people regardless of race, color, national origin, or income with respect to the 

development, implementation, and enforcement of environmental laws, 

regulations and policies.”3 According to the U.S. Environmental Protection 

Agency (EPA), this will only be achieved when “everyone enjoys the same 

degree of protection from environmental and health hazards and equal access to 

the decision-making process to have a healthy environment in which to live, 

learn, and work.”4 

The environmental justice movement was spurred by the argument that people of 

color and of lower income are at a disproportionately higher risk of living in close 

proximity to hazardous facilities and waste sites. Environmental justice activists 

work to empower affected communities, bring justice for the treatment of their 

local environment and improve their overall health. Ultimately, “environmental 

justice concerns equitable outcomes and the policies and processes to achieve 

those outcomes.”5  

                                                
3 “Environmental Justice.” U.S. Environmental Protection Agency. 20 April 2011. 
<http://www.epa.gov/compliance/ej/index.html> (20 April 2011). 
4 Ibid. 
5 Flanagan, Charles Allen. “Mapping the Other Truth in the Shintech Case: Emancipatory 
Mapping for Environmental Justice in South Louisiana.” a dissertation presented to the 
Department of Geography and Anthropology at Louisiana State University in 2005. 
<http://etd.lsu.edu/docs/available/etd-06302005-121732/unrestricted/Flanagan_dis.pdf> (8 
December 2010). 
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History of the Environmental Justice Movement 

One of the key questions that began environmental justice research in the United 

States was centered around the assumption of whether polluting facilities or land 

uses were disproportionately sited in communities of color.6 The 1960s marked 

the first point in U.S. history where policy makers and activists recognized the 

disproportionate amount of pollution and subsequent health problems incurred by 

African Americans. Prior to this, it was commonly assumed that the impacts 

pollution had on health and environmental degradation was distributed equally.7 

In 1964, the United States Congress passed the Civil Rights Act, which has 

proven to be an essential tool for environmental justice advocates, providing that 

“no person…shall, on the grounds of race, color, or national origin, be excluded 

from participation in, be denied benefits of, or be subjugated to discrimination 

under any program or activity receiving Federal financial assistance.”8  

By 1970, United States Public Health Services (USPHS) acknowledged adverse 

health affects of pollution and industrial waste that disproportionately impacted 

minority children.9 The Presidents’ Council on Environmental Quality (CEQ) 

                                                
6 Holifield, Ryan, Porter Michael, and Gordon Walker. “Introduction Spaces of Environmental 
Justice: Frameworks for Critical Engagement.” Anipode Vol. 41 No. 4 (2009). p 593. 
7 Maantay, Juliana. “Mapping Environmental Injustices: Pitfalls and Potential of Geogrephic 
Information Systems in Assessing Environmental Health.” Environmental Health Perspectives, 
Vol. 110 (2002). 
8 Gross, Hillary, Shafsky, Hanney, and Kara Brown.” Environmental Justice: A Review of State 
Responses.” Public Law Research Institute at Hastings College of Law.” 2000 December. 
9 Ibid. 
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published their second annual report in 1971 that acknowledged racial 

discrimination in urban poor populations and the quality of their environment.10 

The Clean Air Act (CAA) was passed in 1970 as a comprehensive federal law 

that regulated air emissions from stationary and mobile sources. This law 

authorized the EPA to establish and regulate National Ambient Air Quality 

Standards (NAAQS) to protect public health and to regulate emissions of 

hazardous pollutants.11  

Dr. Benjamin Chavis coined the term “environmental racism” in 1982 during a 

residential protest of a polychlorinated biphenyl (PCB) landfill in Warren County, 

North Carolina.12 The U.S. General Accounting Office (GAO) published a report 

in 1983 that found three out of four off-site commercial hazardous waste facilities 

in EPA Region IV are located in African American communities, while African 

Americans only compose of one-fifth of the region’s population.13 This finding 

was especially significant in illustrating the presence of environmental racism. 

That same year, the all-black town of Triana, Alabama was dubbed the 

“unhealthiest town in America,” which was contaminated with a synthetic 

                                                
10 Ibid. 
11 “Summary of the Clean Air Act.” United States Environmental Protection Agency. 2 March 
2011. <http://www.epa.gov/regulations/laws/caa.html> (20 April 2011) 
12 “Environmental Justice Timeline – Milestones.” Environmental Justice Resource Center.April 
2011. <http://www.ejrc.cau.edu/summit2/%20EJTimeline.pdf> 4. 
13 Ibid.  
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pesticide, dichlorodiphenyltrichloroethane (DDT), from Redstone Arsenal Army 

Base.14 

The first national study to correlate waste facility sightings with race, Toxic 

Wastes and Race in the United States, was published in 1987.15 This report 

presented maps of hazardous waste facilities in conjunction with population 

indicators, such as race and income, and illustrated spatial correlation to minority 

populations. While GIS mapping became an increasingly prevalent and useful 

tool to illustrate the disproportionate spatial distribution of hazardous waste, this 

technique raised questions of data limitations and applicability.16  

In 1989 the Gulf Coast Tenants and communities in Cancer Alley, which brought 

public attention to their toxic living conditions, led the Great Louisiana Toxic 

March.17 That same year, indigenous communities, organizations, traditional 

societies, and tribal nations began meeting to discuss environmental and natural 

resource extraction issues. This led to national meetings in 1990 that established 

the Indigenous Environmental Network, a grassroots-led indigenous voice in 

regional, national, and international forums on environmental and economic 

                                                
14 Ibid. 
15 Ibid. 
16 Maantay, Juliana. “Mapping Environmental Injustices: Pitfalls and Potential of Geogrephic 
Information Systems in Assessing Environmental Health.” Environmental Health Perspectives, 
Vol. 110 (2002). 
17 “Environmental Justice Timeline – Milestones.” Environmental Justice Resource Center.April 
2011. <http://www.ejrc.cau.edu/summit2/%20EJTimeline.pdf> 4. 
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justice issues.18 The Bush EPA administrator, William Reilly, established the 

Environmental Equity Work Group that year. The Southwest Network for 

Environmental and Economic Justice (SNEEJ) was also established, and the first 

meeting on environmental justice issues was held between grassroots leaders 

and EPA Administrator Reilly. The First National People of Color Environmental 

Leadership Summit was held in Washington, D.C. in 1991, which attracted more 

than 1,000 participants.19 

The “Environmental Justice Act of 1992” was introduced into Congress by 

Congressman John Lewis of Georgia and Senator Albert Gore of Tennessee. 

This bill established a program to assure nondiscriminatory compliance with all 

environmental, health, and safety laws, as well as to assure equal protection of 

the public health.20 EPA established the National Environmental Justice Advisory 

Council (NEJAC) on 30 September 1993. This council was the first opportunity 

for representatives of communities, academia, industry, environmental, and 

government to come together to have a dialogue regarding environmental justice 

problems.21 

On 11 February 1994, President Bill Clinton signed Executive Order 12898, 

which established federal actions to address environmental justice in minority 

                                                
18 Ibid., 5. 
19 Ibid. 
20 “H.R. 2105: Environmental Justice Act of 1992.” 103rd Congress. 12 May 1993. 
<http://www.govtrack.us/congress/bill.xpd?bill=h103-2105&tab=summary>  
21 “National Environmental Justice Advisory Council.” U.S. Environmental Protection Agency. 15 
March 2011. <http://www.epa.gov/compliance/ej/nejac/index.html> (2 April 2011) 
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populations and low-income populations.22 This order established the 

responsibility of all agencies to address high and adverse human health or 

environmental affects of any programs, policies, or activities. In 1995, the 

Environmental Justice Fund was founded to promote alternative funding 

strategies to support grassroots environmental justice organization.23 

President Clinton issued Executive Order 13045 in 1997 in order to protect 

children from environmental health risks.24 That same year, EPA granted a 

citizens’ petition under Tile V of the CAA for the first time, vetoing pollution 

permits for the development of a plant in Louisiana.25 

Environmental justice researchers today have recognized that the distributions of 

vulnerable populations are exposed to a wider range of environmental hazards 

beyond pollution, such as flooding or climate change.26 Spatial analyses and 

environmental concerns are multifaceted, and cannot be pinpointed to just one or 

two contributing factors. Policy makers, activists, and researchers have 

recognized that the meaning of environmental justice encompasses industry, 

economic development, traffic, natural phenomena, and politics, in addition to 

                                                
22 Clinton, Bill. “Federal actions to address environmental justice in minority populations and low-
income populations.” Executive Order 12898. 11 February 1994. <http://www.ejnet. 
org/ej/execorder.html> (20 April 2011). 
23 “Environmental Justice Timeline – Milestones.” Environmental Justice Resource Center.April 
2011. <http://www.ejrc.cau.edu/summit2/%20EJTimeline.pdf> 8. 
24 Ibid., 10. 
25 Kuehn, Robert R.. “Denying Access to Legal Representation: The Attack on the Tulane 
Environmental Law Clinic.” Journal of Law & Policy, Vol. 4, Issue 33. 50. 
26 Holifield, Ryan, Porter Michael, and Gordon Walker. “Introduction Spaces of Environmental 
Justice: Frameworks for Critical Engagement.” Anipode Vol. 41 No. 4 (2009). p 599. 
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pollution.27 The study of environmental justice is constantly evolving, and 

researchers continue to work toward quantifying geographical inequities and 

actively engage communities at risk. 

 

 

 

 

 

 

 

 

 

 

 

                                                
27 Walker, Gordon. “Beyond Distribution and Proximity: Exploring the Multiple Spatialities of 
Environmental Justice.” Antipode Vol. 41 No. 4 (2009), pp 614-636. 
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Chapter II: Case Study: Louisiana 

History of Cancer Alley  

Historically, the land along the Mississippi River between Baton Rouge and New 

Orleans was referred to as the Acadian Coast, to where some of the first French 

colonial occupants were exiled to in the mid-1700s.28 The land was divided in an 

arpent system, where families owned narrow strips of property from the river, 

through farmland, and into bayous; much of the landscape remains divided in this 

manner today. After the Civil War, African American families were granted 

properties along the river for subsistence farming.29 This land was predominantly 

utilized as sugar cane and subsistence farmland until the twentieth century, when 

large-scale petrochemical developments began.30 

During the early 1930s, there was a large push by the State of Louisiana to bring 

industry to the state, and the government even offered tax incentives to 

companies buying up real estate along the Mississippi River. The goal was to 

bring jobs and boost the local economy through the growth of industry. Lured by 

the abundance of natural resources of oil, gas, brine, and surface water, it was 

not difficult to persuade companies to set up shop on the Mississippi River. 

                                                
28 Nye, David E.. “Technologies of Landscape: From Reaping to Recycling.” University of 
Massachusetts Press (1999), 189. 
29 Ibid. 
30 Ibid., 190. 
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Unfortunately, when big business moved in, rural farmers were either unable or 

unwilling to relocate from the land their families had owned for generations.  

By the 1970s, there were more than 100 chemical producers and refineries along 

the stretch of the river between Baton Rouge and New Orleans, which later 

became known as the “chemical corridor.”31 The map below illustrates the 

massive number of chemical plants along the river, each red skull and 

crossbones representing one plant.32 

 

Figure 1: Chemical Facilities on the Mississippi River27 

                                                
31 Wildgen, John K. “Environmental Justice in Louisiana’s Industrial Corridor.” Freeport 
McMoRan Professor of Urban and Regional Studies. College of Urban and Public Affairs, 
University of New Orleans. 
<http://proceedings.esri.com/library/userconf/proc98/proceed/to200/pap158/p158.htm> 2010 
32 Garchar, Randall. “Cancer Alley.” Professor Raquel Pinderhughes, Urban Studies and 
Environmental Studies Programs. San Francisco State University. 2004 
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Environmentalists refer to this area as “Cancer Alley” because it has the highest 

concentration of manufacturers, users, and disposers of toxic chemicals in the 

United States.33 These companies produce everyday items such as soap, 

contact lens, lipstick, tires, fabric dye, toothpaste, and house insulation. The bi-

products of these production industries, however, result in environmental 

degradation and are known carcinogens.  

 

 

 

 

                                                
33 Dunn, Laura. “Green.” Documentary by Two Birds Film, running time 47 minutes. 2000. 
<http://www.twobirdsfilm.com/homeProjFilm.htm 

Figure 2: Louisiana's Industrial Corridor26 
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Economic development of the region has taken precedence over vulnerable 

populations of poor and rural communities. The 1993 Civil Rights Commission 

argued that minority populations located in Cancer Alley suffered a 

disproportionate burden of effects from petrochemical plants, including health 

risks, environmental hazards, living conditions (noise, smell, smoke, etc.) and 

overall quality of life.  

Even after President Bill Clinton signed an executive order in the 1990s, stating, 

“state and federal permitting agencies must consider the disproportionate impact 

of pollution on minorities,”34 the overburdening of minority populations with health 

problems directly caused by the plants has still not decreased. Louisiana remains 

the second most polluted state in the United States.35 Some argue that the issue 

of environmental justice is also a civil rights issue for the state. 

The Issue of Infant Mortality  

Infant mortality refers to deaths that occur within the first year of life, with the 

exception of miscarriages or abortions. Infant mortality has been included by the 

World Health Organization as one of 12 indicators of health, and can be used to 

assess the health of a population in a specific area, such as a country, region, 

state, or in this case, a parish (county).36 Levels of infant mortality can predict the 

                                                
34 Ibid. 
35 Ibid. 
36 Vallette, Elaine Cooper. “Healthcare Service Site Location Using an Analysis of the 
Geography of Infant Mortality in Louisiana.” Presented to the Department of Health Systems 
Management at Tulane University (29 June 1995), 1. 
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state of overall health of a given population due to the number of contributing 

factors, including race, population, birth rate, urban or rural households, 

socioeconomic status, education level, access to healthcare received by the 

mother and child, or perhaps even higher rates of cancer. Compared with the 

national infant mortality rate of 6.83 per 1,000 live births in 2005, Louisiana ranks 

49th in the nation for infant mortality rates, having 9.79 deaths per 1,000 live 

births.37  

The high prevalence of health problems found throughout the industrial corridor 

begs the question of whether there is a direct correlation between the effects of 

Cancer Alley and infant mortality. Studies have shown an association between 

particulate air pollution and infant mortality rates.38 Due to the fact that the State 

of Louisiana is already one of the most polluted states in the country, and there is 

a higher incidence of cancer and other chronic health conditions, it is worth 

examining whether there could be a relationship between the number of 

refineries in a parish, the incidence of cancer, and the infant mortality rate.  

 

 

 
                                                
37 Ibid. 
38 Woodruff, Tracey J., Grillo, Jeanne, and Schoendorf, Kenneth C... “The Relationship between 
Selected Causes of Postneonatal Infant Mortality and Particulate Air Pollution in the United 
States.” Environmental Health Perspectives, Volume 105, Number 6. June 1997. 610. 
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Chapter III: Methodology 

Introduction 

This chapter seeks to determine whether there is a correlation between toxic 

releases as measured by the inventory (TRIs), cancer rates, and infant mortality. 

If high incidents of cancer and infant mortality can be attributed to the high 

number of TRIs along Louisiana’s Industrial Corridor, then this is a serious 

environmental justice issue. Some of the key research questions include:  

o Is the rate of cancer higher in parishes where there is a clustering of 

TRIs?  

o Is the rate of infant mortality higher in parishes where there is a clustering 

of TRIs?  

o Is there an observable pattern over time for parishes with higher incidents 

of cancer and/or infant mortality?  

o Is there an observable pattern at the state-level of parishes with higher 

incidents of cancer and/or infant mortality?  

o Are there specific parishes with unusually high incidents of cancer and/or 

infant mortality? 

o Is there an observable pattern at the state level of socioeconomic status 

with cancer rates and/or infant mortality rates for the year 2000?  
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The initial idea for this project was inspired by the documentary film, Green, 

where a University of Texas student went through six communities along the 

Industrial Corridor to demonstrate the environmental degradation and 

disproportionate toxic development in areas populated by minorities and low 

income groups. The areas with the highest concentration of toxic emissions to 

air, lands, and water, also report extremely high rates of rare cancer. In an 

attempt to quantify this pattern, research was conducted for the history of 

industrialization in Louisiana. Data were acquired to analyze the correlation of 

cancer across the Industrial Corridor, as well as across the state.  

While conducting research of health issues facing the State of Louisiana, infant 

mortality was recognized as another serious problem in the state. Since infant 

mortality is an accurate indicator of overall health of populations, a hypothesis 

was developed regarding whether there is a correlation between cancer rates 

and infant mortality across the state, specifically in areas with a high 

concentration of TRIs, as this could indicate serious health injustices.  

Data Acquisition  

In order to discover any correlations between cancer and infant mortality, data 

had to be acquired and compiled to run statistical regressions and incorporate 

into spatial analyses. The data used for this project comes from a variety of 

sources and required a bit of legwork to acquire and compile. Infant mortality, 
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birthrate, and stillbirth rate (per 1000 live births) information was collected from 

the Louisiana State Center for Health Statistics.39 Due to the format and nature of 

the dataset, it was printed and the relevant information was transcribed into an 

Excel table format. Some statistics for certain parishes were not listed, but 

described as “between 1 and 5.”40 To maintain a good sample size, those values 

were interpreted in the dataset at an average infant mortality rate of 2.5 infant 

deaths per thousand live births. 

A more comprehensive dataset was later generated from the Centers for Disease 

Control and Prevention Compressed Mortality Files from 1979 to 1998 and 1999 

to 2007. These data are updated annually. Deaths can be separated by location, 

race, age, gender, underlying causes of death, urbanization level of residence, 

and year of death. This study spatially analyzed these data by parish, age, and 

year. Causality, race, and gender may be considered in future studies. As with 

the data from the Louisiana State Center for Health Statistics, some data either 

were not listed or suppressed because the count was lower than 6. For purposes 

of this study and to maintain a good sample size, those statistics were listed in 

the dataset as an average infant mortality rate of 2.5 infant deaths per thousand 

live births.  

                                                
39 “List of Vital Statistics.” State Center for Health Statistics. Louisiana Department of Health and 
Hospitals. 27 July 2009. <http://www.dhh.louisiana.gov/offices/reports.asp?ID=275&Detail=323> 
March 2010. 
40 Ibid. 
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Tumor counts and data were requested from the Louisiana Tumor Registry and 

acquired via email.41 This data set includes a breakdown of tumor count by 

parish, race, type of cancer, gender, and year. For simplicity’s sake of this study, 

race, type of cancer and gender were not considered for spatial analysis; but 

race was experimented with statistically.  

Urban and rural housing data was acquired through the United States Census.42 

Custom tables of the number of rural or urban homes in a particular parish were 

created to match the purposes of this study.43 Information regarding the number 

refineries present in each parish was gathered from the Environmental Protection 

Agency (EPA), and the data were compiled through custom tables by parish and 

year.44 The number of refineries in each parish was manually counted, calculated 

and entered into the dataset as its own variable.45 This variable refers to the total 

count of refineries present in each parish in 2000, which the EPA monitored for 

chemical waste output into air, water, and ground supply. 

                                                

41 Andrews, Patricia. “Louisiana Tumor Registry.” Data Request Received 23 April 2010. < 
http://publichealth.lsuhsc.edu/tumorregistry/data_request.asp> 2010 
42 “Census 2000 Summary File 100-Percent Data.” U.S. Census Bureau.17 December 2009. < 
http://factfinder.census.gov/servlet/DatasetMainPageServlet?_program=DEC&_ 
submenuId=datasets_4&_lang=en&_ts=> 2010  
43 Ibid. 
44 “Chemical Report.” TRI Explorer. U.S. Environmental Protection Agency. 26 March 2010. < 

http://www.epa.gov/triexplorer/chemical01.htm?year= 2000>  
45 Ibid. 
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The geospatial data used to demonstrate the location of TRIs were downloaded 

from the EPA Geospatial Access Project.46 The shapefile contains facility and 

site information, including name of the facility, location (latitude/longitude), and 

EPA program information. There are two limitations that must be considered by 

readers of this study. First, while the data are current as of 2010, it is unknown 

whether the sites were present during earlier periods used for analyzing trends 

for purposes of this study. Second, EPA omits facilities without latitude/longitude 

information, so there may be facilities unintentionally left out of this study.47 With 

those caveats in mind, the majority of the facilities are believed to have been 

present during the earliest date of the dataset, 1988, as historically, sites have 

been developed since the early 20th century.  

Additional spatial data, including parishes, rivers, and cities were acquired 

through ATLAS: The Louisiana Statewide GIS site. Census data by parish was 

acquired through the U.S. Census48 and ESRI.49 

Data Preparation  

For the purpose of this study, all files were projected to the NAD 1983 North 

American Geographic Mapping System. The state level data could not be 
                                                
46 “EPA Geospatial Data Access Project” U.S. Environmental Protection Agency. (20 October 
2010) <http://www.epa.gov/enviro/geo_data.html>  
47 Ibid. 
48 “Census 2000 Summary File 100-Percent Data.” U.S. Census Bureau.17 December 2009. < 
http://factfinder.census.gov/servlet/DatasetMainPageServlet?_program=DEC&_ 
submenuId=datasets_4&_lang=en&_ts=> 2010  
49 http://www.esri.com/ 
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projected into one state plane because Louisiana is divided into three planes, the 

north, the south, and coastal region.  

In order to make the cancer rate and infant mortality rate data usable within 

ArcGIS, the Excel files were modified to be joined with the parish shapefiles 

downloaded from Louisiana ATLAS, using parish name as the common field.  

Statistical regression was focused on the year 2000 since it was the only year in 

which the most comprehensive dataset was available, and included a sufficient 

number of variables to provide a comprehensive analysis. The TRI sites used 

from the EPA shapefile were clipped to only be displayed within the State of 

Louisiana. The only river used from the rivers shapefile was the Mississippi River 

for a point of reference, as well as illustration of the location of Cancer Alley. The 

only cities used for points of reference were Baton Rouge and New Orleans, 

again because Cancer Alley is located along the Mississippi River between the 

two cities.  
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Chapter IV: Findings and Analysis 

Initial results from GIS analysis 

This section describes a series of maps, (see Appendix B) which indicate a 

strong geographical relationship between cancer rates, infant mortality and TRIs:  

there are higher incidents of cancer and higher rates of infant mortality in 

parishes where there are clusters of TRIs. These results were determined to be 

statistically significant for the year 2000, which is discussed more in depth in the 

next section. See below for statistical analyses and Appendix A for regression 

outputs.  

Comparing maps side-by-side in a given year, parishes with high rates of infant 

mortality are also the parishes with the highest incidents of cancers (see 

Appendix B for map outputs). This trend can be observed not only around 

Cancer Alley, but across the entire State of Louisiana. A series of maps were 

created over time, from 1988 to 2007 in which the same pattern can be observed 

from year-to-year.  

The parishes with the absolute highest rates of infant mortality and incidence of 

cancer include East Baton Rouge and Jefferson, incidentally where Baton Rouge 

and New Orleans are located, respectively. The other parishes located along the 

Mississippi River, including Ascension, Iberville, John the Baptist, and Charles, 

have high rates, as well, but not as high as East Baton Rough and Jefferson. 
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This could be attributed to the cities of Baton Rouge and New Orleans being 

urban areas, which are more densely populated. There seem to be more TRIs 

located in those two parishes than the parishes in between along the river. 

Perhaps the environmental impacts are more spread out along the middle of the 

corridor because the number of plants is less dense than in East Baton Rouge 

and Jefferson Parishes.  

Other parishes worth mentioning that show a trend in higher rates of infant 

mortality and incidents of cancer are Caddo Parish (northwestern corner of the 

state), Oachita Parish (north/northeast), and Calcasieu Parish (southwest). 

These parishes stand out like a sore thumb in both maps and over time. The 

same pattern of higher clusters of TRIs can also be observed within these 

parishes, which would support an inference of a relationship between TRIs and 

the overall health of parish populations across the state.  

Based on the consistent pattern in both infant mortality and cancer over time, the 

amount of industrial waste being released into the local environments appears to 

be affecting the overall health of the citizens of Louisiana  . These assertions can 

also be evaluated through statistical regression in the year 2000 in order to 

illustrate how other variables are related to infant mortality and cancer rates.  
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Results from the Statistical Analysis 

The purpose of this section is to seek to explain infant mortality rates through 

independent variables, such as ethnicity, housing, refinery density, and cancer. 

Due to data limitations, the models presented in this section only provide 

examples of the types of statistical analyses that can be performed to determine 

whether there is a correlation between infant mortality and cancer rates in 

Louisiana. After running a series of experimental models, race appeared to have 

the largest correlation to infant mortality rates. There appeared to be a strong 

relationship between the number of refineries and incidence of cancer on infant 

mortality. As more variables were added to the model, such as type of housing or 

race, the number of refineries and incidence of cancer became less significant 

variables as contributing factors to infant mortality, holding all else constant. 

Below are some experimental models that were found to be the most statistically 

significant for the purposes of this study.  

Comparing races as contributing variables to infant mortality rate by parish in the 

year 2000 was one of the most statistically significant regression outputs, with an 

r-square of 0.91, which means that it is explaining 91% of the variability of the 

model and is an overall relatively strong model, holding all else constant (see 

Table 1). The equation for the relationship is shown below.  
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Infant Mortality = (0.00016) White + (0.00018) Black + (0.00016) Native American 

- (0.0019) Asian - (0.0004) Other - 0.931 

 

The p-values for white populations, black populations, or Native American 

populations are all less than 0.05, suggesting that each of them are statistically 

significant in their correlation to infant mortality, holding all else constant. The p-

value for Asian is at 0.057, which is borderline statistically significant, but 

suggests that it possibly correlated in its relationship to infant mortality, holding 

all else constant. The race category of “other” is highly insignificant in its 

relationship to infant mortality because its p-value is at 0.77, but this could be 

attributed to a wide range of factors, and is not considered as relevant of a 

variable as the more clearly defined races.  

The White coefficient indicates that as it increases by 1, infant mortality will 

increase by 0.00016, holding all else constant. The Black coefficient indicates 

that as it increases by 1, it will increase the infant mortality by .00018, holding all 

Table 1  
Infant Mortality Related to Race By Parish 

Variable White Black 
Native 

American Asian Other 
Infant 

Mortality 
  

Beta 
  

b 
White   .6321* .4421* .8262* .8089* .8583* .711 .00016 
Black   .2328* .8153* .6431* .8363* .677 .00019 
Native American   .3352* .3645* .4345* .095 .00157 
Asian       .9354 .7825* -.352 -.0019 
Other                .6766 -.039 -.0004 
       Intercept = -0.931 
Mean 44,627.5 22,686.6 398.1 855.6 486.2 9.4  R2 = .9156 
SD 57,219.2 47,228.1 797.49 2413.9 1288.7 13.2  F = .085 
*p < .05 
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else constant. As the Native American coefficient increases by 1, it will increase 

the infant mortality by 0.00016, holding all else constant. The Asian coefficient 

tells us that as it increases by 1, it will decrease the infant mortality by 0.0019, 

holding all else constant. Finally, as the Other coefficient increases by 1, it will 

decrease infant mortality by 0.0004, holding all else constant. This indicates that 

as White, Black, or Native American populations increase, so does infant 

mortality; and as Asian or Other increase, the infant mortality will decrease. 

Overall, this model does a good job explaining infant mortality by race.  

Comparing race, number of refineries per parish, and total count of reported 

cancer cases per parish as contributing variables to infant mortality rate by parish 

in the year 2000 was the most statistically significant regression outputs, with an 

r-square of 0.92, which means that it is explaining 92% of the variability of the 

model and is an overall relatively strong model, holding all else constant (see 

Table 2). The equation for the relationship is shown below.  

Infant Mortality = (0.00016) White + (0.0002) Black + (0.0017) Native American - 

(0.0017) Asian - (0.0003) Other + (0.18) # Refineries - (0.005) All Cancer - 1.21 
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The p-values for white populations, black populations, or Native American 

populations are all less than 0.05, suggesting that each of them are statistically 

significant in their correlation to infant mortality, holding all else constant. The p-

value for Asian is at 0.11, which is statistically insignificant its relationship to 

infant mortality, holding all else constant. The race category of “other” is highly 

insignificant in its relationship to infant mortality because its p-value is at 0.87, 

but this could be attributed to a wide range of factors, and is not considered as 

relevant of a variable as the more clearly defined races.  

The White coefficient tells us that as it increases by 1, it will increase the infant 

mortality by 0.00016, holding all else constant. The Black coefficient tells us that 

as it increases by 1, it will increase the infant mortality by 0.0002, holding all else 

Table 2  
Infant Mortality Related to Race, # Refineries and Cancer 

Var 
# 

Ref Cancer White Black 
Nat. 

Amer. Asian Other I.M. Beta b 
# Ref. .5748* .6235* .4117* .1781* .4286* .4045* .6249*  .094  .182 
Cancer .9258* .8689* .3800* .9164* .8382* .9255* -.214 -.006 
White .6321* .4421* .8262* .8089* .8583*  .746 .00017 
Black  .2328* .8152* .6431* .8363*  .757 .00021 
Native American   .3352 .3645 .4346  .104  .002 
Asian      .9354 .7825 -.329 -.002 
Other          .6766     

           Intercept = -1.213 
Mean 5.78 338.7 44627.5 22686.6 398.1 855.6 486.4 9.4 R2 = .9209 
SD 6.81 484.17 57219.2 47228.1 797.5 2413.8 1288.7 13.2 F = .2545 
*p < .05 
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constant. The Native American coefficient tells us that as it increases by 1, it will 

increase the infant mortality by 0.00017, holding all else constant. The Asian 

coefficient tells us that as it increases by 1, it will decrease the infant mortality by 

0.0016, holding all else constant. As the Other coefficient increases by 1, it will 

decrease infant mortality by 0.18, holding all else constant. The Number of 

Refineries coefficient tells us that as it increases by 1, infant mortality will 

increase by 0.18, holding all else constant. Finally, the cancer coefficient tells us 

that as it increases by 1, infant mortality will decrease by 0.005. This indicates 

that as White, Black, or Native American populations increase, so does infant 

mortality; and as Asian or Other increase, the infant mortality will decrease. While 

the number of refineries appears to increase infant mortality, holding all else 

constant, it is just beyond the line to be considered statistically significant with a 

p-value of 0.07, therefore it may not have a direct correlation. Cancer does not 

appear to increase infant mortality, although its p-value indicates that this 

variable is statistically insignificant also, holding all else constant. Overall, this 

model does a good job explaining infant mortality by race, but more information is 

needed regarding the number of refineries and incidence of cancer. Perhaps the 

type of refinery and waste output would affect the infant mortality; even the health 

of the mother and amount of prenatal care she received. Finally, the cancer 

variable is not separated by type or age of the person diagnosed. If there is a 

high rate of cancer in a parish, but the population is beyond reproductive age, 
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this might be an explanation for why it is statistically insignificant in explaining 

infant mortality.  

Comparing urban housing, the number of refineries, all cancer, white, and black 

populations as contributing variables to infant mortality rate by parish in the year 

2000 was one of the statistically significant regression outputs, with an r-square 

of 0.90, which means that it is explaining 90% of the variability of the model and 

is an overall relatively strong model, holding all else constant (see Table 3). The 

equation for the relationship is shown below.  

Infant Mortality = - (0.0002) Urban Housing + (0.21) # Refineries - (0.01) All 

Cancer + (0.0002) White + (0.0003) Black - 1.44 

Table 3 
Infant Mortality Related to # Refineries, Housing, and Race  

Variable # Ref. 
Urban 

Housing Cancer White Black 
Infant 

Mortality Beta b 
# Refineries  .5478 .5748*  .6235*  .4117*  .6249*  0.113  0.21764 
Urban Housing .9871   .8806 .9107 .9154 -0.663 -0.00021 
Cancer    .9258*  .8689*  .9255* -0.424 -0.01151 
White     .6321*  .8583*  1.083  0.00025 
Black      .8364*  1.077  0.0003 
        Intercept = -1.443 
Mean 5.78 20812.1 338.70 44627.5 22686.6 9.42  R2 = .9020 
SD 6.81 41177.9 484.16 57219.2 47228.1 13.14  F = .785 
*p < .05         

 

The p-values for the number of refineries, white population, and black population 

are all less than 0.05, suggesting that each of them are statistically significant in 

their correlation to infant mortality, holding all else constant. The p-value for 



 32 

urban housing is at 0.067, which is just over being considered statistically 

significant in its relationship to infant mortality, holding all else constant. The 

cancer category of is highly insignificant in its relationship to infant mortality 

because its p-value is at 0.37, but this could be attributed to a wide range of 

factors discussed in the previous model.  

The urban housing coefficient indicates that as it increases by 1, it will decrease 

the infant mortality by 0.00021, holding all else constant. The number of 

refineries coefficient tells us that as it increases by 1, it will increase the infant 

mortality by 0.21, holding all else constant. As  the cancer coefficient increases 

by 1, it will decrease the infant mortality by 0.012, holding all else constant. The 

white coefficient tells us that as it increases by 1, it will increase the infant 

mortality by 0.000249, holding all else constant. Finally, as the black coefficient 

increases by 1, it will increase infant mortality by 0.0003, holding all else 

constant. This indicates that as the number of refineries, white or black 

populations increase, so does infant mortality; and as urban housing or reported 

cases of cancer increase, the infant mortality will decrease. Overall, this model 

does a good job explaining infant mortality.  

Additional Experimental Models 

Other experimental models were run to determine the various effects different 

combinations of independent variables had on infant mortality. In a model run to 
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compare live births, the number of refineries, cancer, white, and black 

populations, the r-square explained 89.8% of the variance of the model. The 

number of refineries, however, was the only statistically significant variable of the 

entire model with a p-value of 0.03. In another model comparing the number of 

refineries, all cancer cases, and urban housing, the model was fairly strong with 

an 87.5% explaining the variability. The number of refineries and cancer was 

considered statistically significant, holding all else constant, but the urban 

housing had a p-value of 0.09 and was not significant, holding all else constant. 

An interesting model in which all the variables were statistically significant was 

one comparing the number of refineries and cancer occurring in black females, 

and their effect on infant mortality. While the r-square was a bit weaker than 

previous models at 75.4%, both of the independent variables appeared to be 

statistically significant. This indicates that perhaps the hypothesized relationship 

of high number of refineries in a minority community results in higher incidence of 

infant mortality.  
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Chapter V: Discussion and Recommendations 

The goal of this study was to include an analysis of the relationships of the 

independent and dependent variables over a period of time. Due to data 

limitations, the data used in spatial analysis were derived from 1988, 1990, 1996, 

2000, 2004, and 2007. As the most comprehensive dataset available was from 

the year 2000, these data were used in the referenced analysis.. . 

The findings appear to support the initial hypothesis that there is a relationship 

between the location of industrial plants with higher cancer rates, and infant 

mortality rates. However, due to the limitations of health data reporting systems, 

it is difficult to determine whether cancer and infant mortality are directly 

correlated to the emissions of an industrial complex, or due to other factors, such 

as income, race, rural or urban areas, et cetera. While the findings do not confirm 

a definite correlation between cancer and infant mortality in Louisiana, the results 

illustrate the types of relationships that can be evaluated in future analyses. It is 

recommended that further information be gathered at a parish level or even exact 

addresses for the incidents of health problems, as well as the emissions from the 

plants to further determine causality.  

Overall, the spatial analyses and statistical analyses support the theory that there 

is a relationship between infant mortality, cancer, and presence of industrial 

complexes in the State of Louisiana. The infant mortality rate could be utilized 
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more effectively if actual addresses where the deaths occurred were known to 

assess whether death rates are associated with proximity to the reporting TRIs. 

Some of this data are proprietary, however, and was not available for study.  

Another variable that would be extremely relevant to consider affecting the infant 

mortality rate would be the amount of prenatal care in which the mother received 

prior to birth. There was quantifiable data available regarding the maternal health 

and mortality, but further research would be necessary to find a way to quantify 

and analyze prenatal care. Perhaps a counting mechanism to observe how many 

visits to the doctor were made, whether the mother took prenatal vitamins, or 

even the hospital in which the infant was born would be contributing factors to 

infant mortality.  

Finally, rather than using the count of incidents of cancer per parish in one year, 

utilizing the rate per the population would be a more accurate comparison for the 

purpose of this type of study. As with utilizing the count rather than rate of infant 

mortality per population, it would account for the variability in the population on a 

whole. So where there might be a higher population in an urban area, it would be 

entirely possible that the rate might be lower even if the count was still greater 

than in a more rural parish. 

In conclusion, the results appear to demonstrate a relationship between the 

infant mortality, the incidence of cancer and number of refineries in each parish. 
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While further information would be needed to analyze the affects of toxic 

releases and specific location of tumors or infant deaths, Cancer Alley should 

continue to be monitored for its environmental degradation and affects on local 

populations.  

It appears that there are a disproportionate number of minorities and poor 

suffering from the environmental degradation caused by the petrochemical 

industry in the State of Louisiana. Toxic tort litigation, civil suits, and citizen 

protests and outcry continue with seemingly little support from the government or 

regulatory agencies. Geographical analysis illustrates a clustering of prevalent 

health problems around dense groupings of TRIs, but spatial analysis cannot be 

relied on alone to determine causality. Regression analysis contributes to the 

theory that a correlation exists between race, infant mortality, and cancer with the 

number of refineries present in a given parish. Unfortunately, there has not been 

sufficient quantitative evidence to prove this concern, and research on the issue 

is limited.  

Barriers limit federal and state agencies’ abilities to make further progress. For 

example, federal and state laboratories lack the resources to collect 

individualized human exposure data.50 For most of the chemicals on their list, no 

laboratory method has even been developed for measuring chemical levels or 

                                                
50 “Long-Term Coordinated Strategy Needed to Measure Exposures in Humans.” United States 
General Accounting Office. (May 2000), 5. 
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effects on human tissues.51 Second, more information is needed for public health 

officials to provide information to the general public, and compare with specific 

sites or populations.52 Finally, there has been insufficient long-term planning 

among federal agencies due to a lack of agency commitment to human exposure 

measurement and monitoring.53 Federal agencies have faced challenges with 

setting priorities for chemicals to assess, including lack of funding, lack of 

collaboration with other agencies, and a basic lack of measurement and 

evaluation techniques.  

After President Clinton’s executive order, federal agencies have been working 

toward identifying vulnerable populations who face disproportionately greater 

health risks due to greater exposure to environmental hazards; unfortunately, 

researchers simply lack adequate and appropriate data sets, especially relating 

to exposures and related health effects, to systematically identify groups at risk.54 

It is recommended that in order to diminish perceived environmental racism, not 

just in Louisiana, but across our country, steps should be taken in order to more 

adequately assess risks and develop prevention techniques. Funding needs to 

be provided to federal and state agencies so that they might develop stronger 

techniques for evaluating the impacts of various toxics on human health and the 

                                                
51 Ibid. 
52 Ibid. 
53 Ibid. 
54 Ibid., 6. 
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environment. Health data should be collected more accurately with 

comprehensive medical history records for more accurate analysis of potential 

causes of various ailments, such as cancer or infant mortality. Finally, 

coordination and communication needs to be improved among varying agencies 

and between federal and state level governing bodies, so that a more cohesive 

and comprehensive solution may be developed.  

The analyses conducted for this report only provide a snapshot of the 

multifaceted issues facing Cancer Alley and the State of Louisiana. Many other 

variables may be considered when developing statistical models, so the models 

presented above are merely samples of a much bigger picture. While there is no 

proven cause and effect between cancer and infant mortality necessarily, both 

health problems are a strong indication of a larger issue with the overall health 

within each parish across the State. It is the intent and hope of this researcher 

that future studies similar to this one are inspired, and that more stringent health 

data are recorded for more accurate causation determination.  
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Appendix A: Regression Outputs 

Linear Regression Output 1   

Infant Mortality = (0.00016) White + (0.00018) Black + (0.00016) Native American 
- (0.0019) Asian - (0.0004) Other - 0.931 

SUMMARY OUTPUT      
       

Regression Statistics      
Multiple R 0.956917      
R Square 0.91569      
Adjusted R 
Square 0.908422      
Standard Error 3.978615      
Observations 64      
       
ANOVA       

  df SS MS F Sig F  
Regression 5 9971.505 1994.301 125.9873 7.81E-30  
Residual 58 918.104 15.82938    
Total 63 10889.61        
       

  Coefficients 
Standard 

Error t Stat P-value 
Lower 
95% 

Upper 
95% 

Intercept -0.93083 0.7349 -1.26661 0.210358 -2.40189 0.54023 
White 0.000163 1.65E-05 9.873504 4.96E-14 0.00013 0.000196 
Black 0.000188 2.26E-05 8.339109 1.66E-11 0.000143 0.000234 
Native 
American 0.001566 0.000706 2.218431 0.030454 0.000153 0.00298 
Asian -0.00192 0.000989 -1.93726 0.057589 -0.00389 6.37E-05 
Other -0.0004 0.001375 -0.29175 0.771516 -0.00315 0.002351 
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Linear Regression Output 2 

Infant Mortality = (0.00016) White + (0.0002) Black + (0.0017) Native American - 
(0.0017) Asian - (0.0003) Other + (0.18) # Refineries - (0.005) All Cancer - 1.21 

SUMMARY OUTPUT      
       

Regression Statistics      
Multiple R 0.959676      
R Square 0.920978      
Adjusted R 
Square 0.911101      
Standard 
Error 3.919993      
Observations 64      
       
ANOVA       

  df SS MS F Sig F  
Regression 7 10029.09 1432.728 93.23802 1.63E-28  
Residual 56 860.5154 15.36635    
Total 63 10889.61        
       

  Coefficients 
Standard 

Error t Stat P-value Lower 95% 
Upper 
95% 

Intercept -1.21312 0.738637 -1.64238 0.106117 -2.69279 0.266549 
White 0.000166 7.01E-05 2.37042 0.021236 2.57E-05 0.000307 
Black 0.000203 7.11E-05 2.860758 0.00593 6.1E-05 0.000346 
Native 
American 0.00173 0.000714 2.423679 0.01862 0.0003 0.00316 
Asian -0.00165 0.001036 -1.59502 0.116336 -0.00373 0.000423 
Other -0.00025 0.001559 -0.16173 0.872103 -0.00338 0.002871 
# Refineries  0.183126 0.09873 1.854827 0.068888 -0.01465 0.380905 
All Cancer All 
Race M/F -0.00474 0.013359 -0.35518 0.723788 -0.03151 0.022017 
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Linear Regression Output 3 

Infant Mortality = - (0.0002) Urban Housing + (0.21) # Refineries - (0.01) All 
Cancer + (0.0002) White + (0.0003) Black - 1.44 

SUMMARY OUTPUT      
       

Regression Statistics      
Multiple R 0.949744      
R Square 0.902013      
Adjusted R 
Square 0.893566      
Standard Error 4.289195      
Observations 64      
       
ANOVA       

  df SS MS F Sig F  
Regression 5 9822.572 1964.514 106.7834 5.98E-28  
Residual 58 1067.037 18.39719    
Total 63 10889.61        
       

  Coefficients 
Standard 

Error t Stat P-value Lower 95% 
Upper 
95% 

Intercept -1.4431 1.051411 -1.37253 0.175182 -3.54772 0.661532 
Housing units: 
Urban -0.00021 0.000114 -1.8619 0.067686 -0.00044 1.59E-05 
# Refineries  0.217638 0.102833 2.116422 0.038611 0.011795 0.423481 
All Cancer All 
Race M/F -0.01151 0.012993 -0.88608 0.379232 -0.03752 0.014496 
White 0.000249 6.85E-05 3.633566 0.000594 0.000112 0.000386 
Black 0.0003 6.96E-05 4.305967 6.49E-05 0.00016 0.000439 

 

 

 



 42 

 

 

 

 

 

 

 

 

Appendix B: GIS Maps 
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Appendix C: Methodology for Spatial Analysis 

Data Acquired  

Atlas: The Louisiana Statewide GIS  

Website: http://atlas.lsu.edu/ 

Data files: parish006.shp, navigated_waterways.shp, cities.shp 

Compressed Mortality Files from CDC  

Website: http://wonder.cdc.gov/  

Data file: im_1980_2007.xls  

Geospatial Data from EPA  

Website: http://www.epa.gov/enviro/geo_data.html  

Data file: geodata.shp 

 

Louisiana Department of Health and Hospitals  
Website: http://www.dhh.state.la.us/reports.asp?ID=275&Detail=508  

Data file: im_1990_2004 

Louisiana Tumor Registry  

Website: http://publichealth.lsuhsc.edu/tumorregistry/  

Contact: Patricia Andrews, Instructor and Registry Liaison  

Phone: (504) 568 – 5757  

Email: PAndre@lsuhsc.edu 

Data files: cancerrates_1980_2007.xls 
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Data Acquisition Process 

In order to discover any correlations between cancer and infant mortality, data 

had to be acquired and compiled to run statistical regressions and incorporate 

into spatial analyses. The data used for this project comes from a variety of 

sources and required a bit of legwork to acquire and compile. Infant mortality, 

birthrate, and stillbirth rate (per 1000 live births) information was collected from 

the Louisiana State Center for Health Statistics. Due to the format and nature of 

the dataset, it was printed and the relevant information was transcribed into an 

Excel table format. Some of the statistics for certain parishes were not listed, but 

quantified as “between 1 and 5.” For purposes of this study and to maintain a 

good sample size, those statistics were listed in the dataset at an average infant 

mortality rate of 2.5 per 1000.   

A more comprehensive dataset was later generated from the Centers for Disease 

Control and Prevention Compressed Mortality Files from 1979 to 1998 and 1999 

to 2007. These data are updated annually, and can be separated by location, 

race, age, gender, underlying causes of death, urbanization level of residence, 

and year of death. In order to generate this data, select the year, divide data by 

county, select the state, select all of the counties, select infant mortality for age, 

and export the data into an Excel document. As with the data from the Louisiana 

State Center for Health Statistics, some data was either not listed or suppressed 

because the count was lower than 6. For purposes of this study and to maintain a 

good sample size, those statistics were listed in the dataset as an average infant 

mortality rate of 2.5 per 1000.  

Tumor counts and data were requested from the Louisiana Tumor Registry and 

acquired via email. After an initial email inquiry, Patricia Andrews sent a data 

request form to be filled out and returned. Once this form was submitted, Ms. 

Andrews gathered and sent the requested data via email. An ongoing exchange 
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occurred, as more data requests were necessary for the time series. This data 

set included a breakdown of tumor count by parish, race, type of cancer, gender, 

and year. For simplicity’s sake of this study, race, type of cancer and gender 

were not considered for spatial analysis. Types of cancer, race, and gender may 

be considered in future spatial analyses.  

Urban and rural housing data were acquired through the United States Census 

and custom tables were created to match the purposes of this study. This refers 

to the number of rural or urban housing is found in a particular parish. Finally, 

information regarding the number refineries present in each parish was gathered 

from the Environmental Protection Agency (EPA), and the data were compiled 

through custom tables by parish and year. The number of refineries in each 

parish was manually counted, calculated and entered into the dataset as its own 

variable. This refers to the total count of refineries present in each parish in 2000, 

which the EPA monitored for chemical waste output into air, water, and ground 

supply. 

The geospatial data used to demonstrate the location of TRIs was downloaded 

from the EPA, which was released 20 October 2010. The shapefile contains 

facility and site information, including name of the facility, location 

(latitude/longitude), and EPA program information. There are two limitations that 

must be considered to readers of this study. First, while the data are current as of 

2010, it does not provide information as to whether the sites were present during 

earlier years of the time periods used for analyzing trends in this study. Second, 

EPA omits facilities without latitude/longitude information, so there may be 

facilities unintentionally left out of this study. With those caveats in mind, the 

majority of the facilities are believed to have been present during the earliest date 

of the dataset, 1988, as historically, sites have been developed since the early 

20th century.  



 52 

Finally, additional spatial data, including parishes, rivers, and cities were 

acquired through ATLAS: The Louisiana Statewide GIS site. Census data by 

parish was acquired through the U.S. Census and ESRI. 

Data Preparation  

For the purpose of this study, all files were projected to the NAD 1983 North 

American Geographic Mapping System. The state level data could not be 

projected into one state plane because Louisiana is divided into three planes, the 

north, the south, and coastal region.  

In order to make the cancer rate and infant mortality rate data usable within 

ArcGIS, the Excel files were modified to be joined with the parish shapefiles 

downloaded from Louisiana ATLAS, using parish name as the common field.  

Statistical regression was focused on the year since it was the only year in which 

the most comprehensive dataset was available, and included a sufficient number 

of variables to provide a comprehensive analysis; it was the only year in which an 

extensive analysis was conducted.  

The TRI sites used from the EPA shapefile were clipped to only be displayed 

within the State of Louisiana. The only river used from the rivers shapefile was 

the Mississippi River for a point of reference, as well as illustration of the location 

of Cancer Alley.  

Finally, the only cities used for points of reference were Baton Rouge and New 

Orleans, again because Cancer Alley is located along the Mississippi River 

between the two cities. 
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Creation of Maps  

The following steps below were repeated for each set of maps found in this study 

from 1988, 1990, 1996, 2000, 2004, and 2007.  

1. Create data frame named “Cancer 1988”  

a. Add parish.shp for State of Louisiana parish boundaries  

b. Change symbology to grey outline  

c. Join Excel table to parish.shp with sheet 1, cancer1988, 

cancer1990, cancer1996, cancer2000, cancer2004, and 

cancer2007 with parish name as the common field. 

d. Select cancer1988 for purple graduated colors/quantity under 

Symbology within Data Properties 

e. Format numbers of symbology for legend 

f. Add navigated_waterways.shp and add Mississippi River unique 

value under Symbology tab within Data Properties 

g. Set symbology to river  

h. Add cities.shp and add Baton Rouge and New Orleans unique 

values under Symbology tab within Data Properties 

i. Label cities 

j. Add tri_geo_data.shp and clip to the State of Louisiana  

k. Set symbology to green circle, pt. 1 

2. Create data frame named “Infant Mortality 1988”  
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a. Add parish.shp for State of Louisiana parish boundaries  

b. Change symbology to grey outline  

c. Join Excel table to parish.shp with sheet 1, im1988, im1990, 

cancer1996, im2000, im2004, and im2007 with parish name as the 

common field. 

d. Select im1988 for red graduated colors/quantity under Symbology 

within Data Properties 

e. Format numbers of symbology for legend 

f. Add navigated_waterways.shp and add Mississippi River unique 

value under Symbology tab within Data Properties 

g. Set symbology to river  

h. Add cities.shp and add Baton Rouge and New Orleans unique 

values under Symbology tab within Data Properties 

i. Label cities 

j. Add tri_geo_data.shp and clip to the State of Louisiana  

k. Set symbology to green circle, pt. 1 
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