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Abstract

Purpose: Cancer contributes substantially to the life expectancy gap between US Blacks and 

Whites, and racial cancer disparities remain stubborn to eradicate. Disparities vary geographically, 

suggesting that they are not inevitable.

Methods: We examined the relationship between housing discrimination and the size of cancer 

disparities across large US metropolitan statistical areas (MSAs). We measured MSA level cancer 

disparities using Centers for Disease Control data. We estimated mortgage discrimination for each 

MSA using the Home Mortgage Disclosure Act database, and MSA racial segregation using US 

Census data. We mapped patterns of housing discrimination and cancer disparities and measured 

the associations between these place-based factors and cancer disparities across MSAs.

Results: Black-to-White cancer mortality disparities (rate ratios) vary geographically, ranging 

from 1.50 to 0.86; 88% of mortality ratios are above 1, indicating higher mortality for Blacks. In 

areas with greater mortgage discrimination, the gap between Black and White cancer mortality 

rates is larger (r=0.32, p=0.001). This relationship persists in sex-specific analyses (males: r=0.37, 

p<0.001, females: r=0.23, p=0.02) and in models controlling for confounders. In contrast, 

segregation is inconsistently associated with disparities. Adjusting for incidence disparities 

attenuates, but does not eliminate, the correlation between mortgage discrimination and mortality 

disparities (r=0.22–0.24), implying that cancer incidence and survival each account for part of the 

mortality disparity.
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Conclusion: Mortgage discrimination is associated with larger Black-to-White cancer mortality 

disparities. Some areas are exceptions to this trend. Examination of these exceptions, and policies 

related to housing discrimination, may offer novel strategies for explaining and eliminating cancer 

disparities.

Precis for use in the Table of Contents:

We identify structural racism in housing as an important contributor to cancer mortality disparities 

across the United Sates. Additionally, we find that some of this relationship is explained by 

disparities in incidence.

Keywords

cancer disparities; cancer mortality; mortgage discrimination; housing discrimination; mortality 
disparities

INTRODUCTION

Despite decades of research, cancer disparities remain stubborn to eradicate. Between 1990 

and 2012, Black to White differential mortality widened for colorectal, breast, and prostate 

cancer.1 By 2012, Blacks were 2.4 times more likely than Whites to die of prostate cancer, 

1.4–1.5 times more likely to die of colorectal cancer, and 1.4 times more likely to die of 

breast cancer.1 Racial cancer disparities represent a substantial proportion of the overall 

mortality disparity between Blacks and Whites and are a major consideration in the 

provision of clinical care and public health practice and policy. In 2010, cancer accounted 

for 17% of the life expectancy gap between Black and White populations, second only to 

heart disease for women, and for men, third, also after homicide.2

Racial cancer disparities vary in magnitude geographically.3–5 This variation suggests that 

disparities are not inevitable and may be in part the product of modifiable place-specific 

characteristics. Better understanding this geographic variation could lead to new strategies to 

reduce disparities by, for example, leveraging successful programs or policies from places 

with small disparities to places where they are larger.

Housing discrimination and other forms of structural racism have been proposed as 

contributors to racial cancer disparities.6–9 Housing discrimination may limit high quality 

housing availability to individuals of a given race, and may be a marker for structural racism 

more broadly, for example, in education or criminal justice.8,10 Housing discrimination can 

take several forms, including biased mortgage lending, discrimination in renting, and racial 

segregation. Any of these forms of housing discrimination might account for geographic 

disparities in cancer mortality via reduced access to quality health care, healthy and 

affordable food, and safe places for physical activity, as well as increased exposure to 

environmental hazards.8 Additionally, some have argued that housing discrimination causes 

greater stress, which itself can lead to lesser emotional wellbeing and adverse biology, such 

as greater allostatic load.11
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Two elements of housing discrimination, mortgage lending bias and racial segregation, can 

be measured objectively from publicly available databases. The federal Home Mortgage 

Disclosure Act of 1975 requires transparency in mortgage lending data, including the 

applicant’s race and income and whether the application was approved or denied. 

Segregation can be measured from US Census Data. The goal of this study was to determine 

whether biased mortgage lending and/or segregation were associated with cancer mortality 

disparities among the 100 largest US metropolitan areas. Given differences in the cancer mix 

between males and females, we also undertake sex-specific analyses. Models examine 

identified relationships while controlling for socioeconomic factors to determine whether 

associations are robust to confounding. Further, as cancer mortality can be influenced by 

both incidence and survival after diagnosis, we also examined available data for cancer 

incidence disparities, to isolate the influence of each factor.

METHODS

Data sources

This study examines metropolitan statistical area (MSA) level associations and all measures 

are constructed at the MSA level. MSAs are areas comprised of an urban core, containing at 

least 50,000 inhabitants, including a core county as well as surrounding counties. We 

examined 100 MSAs in this study. Cancer incidence and mortality rates (total, sex-specific, 

and race-specific) for MSAs across the US were obtained from CDC Wonder for 2009–

2013.12 Mortality data originate from death records, as processed by the National Vital 

Statistics System at the National Center for Health Statistics, and represent deaths for which 

the underlying cause of death was cancer. Incidence data originate from the CDC National 

Program of Cancer Registries and the National Cancer Institute’s Surveillance, 

Epidemiology and End Results program. Rates are calculated using the US 2000 standard 

population for age adjustment and are based on the residence of the individual at the time of 

death (for mortality) or diagnosis (for incidence). Housing discrimination measures were 

also examined at the MSA level. Mortgage discrimination was measured using the Home 

Mortgage Disclosure Act database for 2007–2011, and racial segregation measures were 

derived from US Census Bureau 2010 population data.

Measures

To measure cancer disparities, we computed the mortality rate ratio (MRR) or incidence rate 

ratio (IRR), dividing the Black age-adjusted rate by the White age-adjusted rate for each 

MSA. All sites of invasive cancer were included, for the population ages 25 and older. We 

also explored rates by sex given differences in the cancer mix for males and females.

We employed a recent measure of mortgage discrimination.13 This measure is estimated by 

calculating the odds of denial of a mortgage application for Black applicants as compared to 

White applicants in the MSA, using a logistic regression model. We examined two MSA-

level measures of segregation for comparison, given the many commonly used measures. 

The dissimilarity index [range 0 to 1] measures how unevenly a particular racial group (here, 

Black/African Americans) is distributed over a region (here, MSA), across a set of subunits 

(here, census tracts) using Census population data. The Black isolation index [range 0–1] 
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indicates the potential of an interaction between members of the same racial group (here, 

Black), as opposed to members of other racial groups (here, White), again using Census 

data. For both measures, a higher score indicates a greater level of segregation. MSAs in this 

study had an average of 470 tracts (min 94, max 4701).

Analysis

We first examined geographic patterns of mortgage discrimination, segregation and cancer 

disparities. Mortgage discrimination and segregation measures were mapped using a quintile 

classification system, such that one fifth of MSAs are included in each color category, 

ranging from high (red) to low (blue). Cancer mortality disparities (rate ratios) were mapped 

using a similar color scheme, with the break point for the lowest category (blue) adjusted 

such that it included all ratios of 1 or below, indicating areas where Blacks have an equal or 

lower mortality rate as compared to Whites. To facilitate comparison between maps of 

mortality and incidence disparities, additional maps were created using pure quintile break 

points, so that metropolitan areas can be directly compared across measures based on the 

group in which they are included. We further explored the distribution of each housing 

discrimination measure (mortgage discrimination, isolation, dissimilarity) using a series of 

correlation plots and histograms.

We examined correlations among housing discrimination measures, and between these 

measures and cancer mortality disparities. Correlations were weighted based on the size of 

each MSA’s Black population.14 We then estimated a set of models to determine whether 

the relationship between housing discrimination measures and cancer mortality disparities 

persisted when controlling for socioeconomic factors and segregation measures. Models 

were weighted by the size of the Black population, following the approach in correlation 

analysis. To determine whether relationships between housing discrimination and cancer 

mortality disparities could be fully or partially explained by incidence disparities, we 

calculated weighted partial correlations between housing discrimination and cancer 

mortality disparities, while controlling for cancer incidence disparities.14 Correlations 

reported used original variables, but results using log transformed variables do not change 

conclusions and result in only minor numerical differences. Statistical analyses were 

completed in SAS 9.415 and Stata SE 1516 and mapping was undertaken in Esri ArcMap 

10.6.1.17 This study was conducted in accordance with local IRB policies on research 

exclusively employing public databases.

Role of the funding source

The funding sources were not involved in the design or conduct of the research.

RESULTS

Geographic Variation in Cancer Mortality Disparities and Housing Discrimination

Black-to-White cancer mortality disparities vary substantially across MSAs (Figure 1, panel 

a). Areas in red have the highest mortality for Blacks compared to Whites; areas in blue have 

equal or lower mortality for Blacks. The MRRs range from 1.50 in Madison, WI to 0.86 in 
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Scranton, PA. Among all MSAs, 88% have MRRs above 1, indicating higher mortality for 

Blacks. The areas with MRRs<1 are concentrated in the Northeast, Southwest and Florida.

Housing discrimination also varies geographically (Fig 1, panels b-d). For each map, areas 

with the highest values are depicted in red; lowest values are in blue. Mortgage 

discrimination (panel b) ranges from a low of 1.46 in El Paso, TX to a high of 4.94 in 

Milwaukee, WI. In no MSA were Blacks at an advantage for securing a mortgage loan. 

Mortgage discrimination is higher in the Midwest, Northeast, and parts of the South, and 

lower in the West. Two segregation measures are presented. For each measure, a higher 

value implies a greater degree of racial segregation. The Black isolation index (panel c) is 

higher in the Midwest and Eastern US and lower in the West and Southwest, ranging from a 

low of 0.01 in Provo-Orem, UT, to a high of 0.70 in Detroit, MI. The dissimilarity index 

(panel d) ranges from a low of 0.22 in Provo-Orem, UT, to a high of 0.82 in Milwaukee, WI. 

Dissimilarity is highest in the Midwest, Northeast, and parts of the South, and lowest in the 

West and parts of the Southeast.

Mortgage discrimination is correlated (Figure 2) with both dissimilarity (r=0.55, p<0.001) 

and isolation (r=0.55, p<0.001). Correlations indicate that mortgage discrimination is 

positively associated with, but does not duplicate, segregation metrics. Black isolation 

correlates, as expected, with dissimilarity (r=0.57, p<0.001). Figure 2 displays the 

distributions of each housing discrimination measure and their relationships. Each plot 

illustrates a correlation between two variables, with the histograms on each axis representing 

the distribution of each single variable. As illustrated, the distributions of isolation and 

dissimilarity are quite different, despite the fact that they both correlate with mortgage 

discrimination at r=0.55. Black isolation is distributed across the range of values from 0 to 1, 

while dissimilarity is more normally distributed.

Relationship of Cancer Mortality Disparities to Housing Discrimination

As expected from visual inspection of the maps, in areas where Blacks experience greater 

mortgage discrimination, they are also at a greater cancer mortality disadvantage (Table 1: 

r=0.32, p=0.001). This relationship persists when stratified by sex (males: r=0.37, p< 0.001; 

females: r=0.23, p=0.02). While these relationships are statistically significant, they are not 

absolute, as evidenced by some MSAs with lower cancer mortality disparities despite high 

levels of mortgage discrimination.

In contrast, segregation measures are inconsistently associated with the cancer mortality 

disparity. In areas where Blacks experience greater isolation (segregation), Black men die of 

cancer at a higher rate (r=0.31, p=0.002), but this is not true for women (r=0.12, p=0.25), 

and the overall relationship (for women and men combined) is of borderline significance 

(r=0.19, p=0.06). Dissimilarity is not correlated significantly with mortality disparities 

(r=0.12, p=0.24).

Accounting for Confounding

We then examined whether observed associations between mortgage discrimination and 

cancer disparities are robust to confounding factors using a series of multivariate models. 

Table 2 presents the results of these models. Mortgage discrimination is significantly 
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associated with cancer mortality disparities when controlling for MSA-level socioeconomic 

factors (median household income, proportion unemployed, proportion with a high school 

education) for females (coef=0.05, p-value=0.005) and males (coef=0.09, p-value<0.001). 

For males, the association persists when controlling for both segregation measures 

simultaneously (coef=0.07, p-value=0.003) and in a final model controlling for 

socioeconomic factors and segregation measures (coef=0.05, p-value=0.041). Adjusting for 

SES or segregation did not attenuate the relationship between racial bias and cancer 

mortality disparities.

Accounting for Cancer Incidence Disparities

Black to White cancer mortality disparities could be attributable to higher cancer incidence 

among Blacks, poorer survival among Blacks, or both. This distinction is important as it may 

point to different solutions in clinical care, public health practice, and/or policy-making. 

Cancer survival data are not consistently available at the MSA level, but cancer incidence 

data is available. We determined whether and to what extent incidence explains observed 

relationships between housing discrimination and cancer mortality disparities; that portion 

of the relationship that was not explained by incidence would presumably be attributable to 

cancer survival.

Figure 3 presents overall cancer MRRs and IRRs, using quintiles. Cancer incidence 

disparities vary geographically, distributed similarly to mortality disparities. Compared to 

mortality disparities, incidence disparities are smaller and less often present. Of the MSAs, 

59% have IRRs above 1. Incidence disparities range from a low of 0.60 in McAllen TX to a 

high of 1.41 in Madison, WI.

Black individuals living in areas with greater mortgage discrimination (r=0.25, p-

value=0.02) and isolation (r=0.23, p-value=0.02) experience a greater relative cancer 

incidence burden (Table 3). This relationship is driven by strong and significant correlations 

among men (mortgage bias: r=0.36, p<0.001; isolation: r=0.33, p=0.001). Housing 

discrimination is not related to the incidence disparity among women (r=0.15, p-

value=0.15), and dissimilarity shows no significant correlation (r=−0.06, p-value=0.59).

To determine whether observed relationships between housing discrimination and cancer 

mortality disparities could be explained by disparities in incidence, we calculated partial 

correlation coefficients (Table 4). Controlling for incidence disparities attenuates, but does 

not eliminate, the relationship between mortgage discrimination and mortality disparities 

overall (r=0.24, p=0.02), and in sex specific analyses (males: r=0.22, p=0.04; females: 

r=0.22, p=0.04). This finding implies that Black individuals living in areas with higher 

mortgage discrimination experience a greater disadvantage in both cancer incidence and 

survival.

However, adjusting for the incidence disparity fully attenuates the relationship between 

isolation and mortality disparities for men. This finding implies that the greater cancer 

mortality burden experienced by Black men living in more segregated areas is primarily due 

to a larger disadvantage in incidence, rather than poorer cancer survival. Adjusted analyses 
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were not performed using the dissimilarity metric, as it was not significantly associated with 

mortality disparities in unadjusted analyses.

DISCUSSION

This study documents substantial geographic variation in cancer mortality disparities and 

housing discrimination among the largest US MSAs. In MSAs with higher levels of 

mortgage discrimination, Blacks are at a greater cancer mortality disadvantage compared to 

Whites. This relationship persists when adjusting for socioeconomic factors known to be 

related to breast cancer mortality disparities.18 The relationship between mortgage 

discrimination and cancer mortality disparities is attenuated, but not eliminated, when 

adjusting for incidence disparities, implying that both incidence and survival are factors 

relevant to the relationship between mortgage discrimination and cancer mortality 

disparities. Measures of segregation are inconsistently associated with cancer disparities, 

although Black men living in areas with greater isolation experience significantly greater 

cancer incidence and mortality. Much of the existing literature on racial disparities focuses 

on poorer survival among racial groups once the cancer is diagnosed, with less focus on 

incidence or prevention (other than tobacco reduction).18,19 Our findings suggest that cancer 

incidence, mortality, and survival disparities warrant attention.

There are plausible mechanisms by which mortgage discrimination might cause greater 

cancer incidence or poorer survival among Blacks. A higher chance of mortgage application 

denial for Black applicants tends to reduce Black home ownership and increase the 

likelihood of renting. Renting results in a reduced ability to accumulate home equity – a 

primary source of wealth – which may limit resources available to offset the financial burden 

of cancer. Neighborhoods with higher proportions of renters have higher levels of residential 

instability, which can weaken social ties and limit social support.20 Lack of social support 

adversely affects cancer survival.21 High levels of housing discrimination could also indicate 

more pervasive discriminatory norms in other sectors (e.g. criminal justice, labor). Higher 

stress levels induced by structural racism in multiple sectors could lead to deleterious coping 

behaviors, including alcohol abuse, tobacco use and unhealthy eating, and social stressors 

themselves have been linked to more aggressive forms of cancer.22,23 Only two small, local 

studies have previously related biased mortgage lending to cancer outcomes.13,24

We did not find segregation to be consistently associated with cancer disparities. A few prior 

studies have related segregation to site-specific cancer disparities nationally, with mixed 

results.3,4,25,26 While segregation may result from housing discrimination, it is different 

from other forms of housing discrimination as it may also reflect individual choices to live in 

a community that shares a racial identity.27 The “enclave” effect may partially balance the 

adverse effects of racial segregation, through social support or other health-promoting 

mechanisms.28 The competing effects of health harm and benefit garnered from living in 

racially or ethnically homogenous places may provide an explanation for mixed results 

observed.

Further, it is important to note differences among housing discrimination measures used. 

Mortgage discrimination is consistently associated with cancer disparities, while segregation 
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is not. Segregation reflects both the effects of housing discrimination and personal housing 

choices, making interpretation complex.27 The mortgage discrimination measure is distinct 

from segregation measures as it is a measure of discrimination in a system, rather than a 

measure of the spatial distribution of individuals, by race and/or ethnicity, across a 

metropolitan area. For this reason, mortgage discrimination may offer a more “pure” 

measure of housing discrimination.

In this study, Black men living in areas with greater segregation (isolation) were found to 

experience greater cancer mortality disparities, but there was no relationship for women. 

Further, this relationship is explained by incidence disparities, suggesting that factors 

strongly associated with cancer incidence may play an important role. These gender 

differences should be further explored and may be due in part to causal factors associated 

with sex-specific cancer sites (e.g. prostate) or to gendered behavioral responses to racial 

segregation that affect cancer risk. We speculate that potential linkages between Black 

isolation and cancer incidence disparities affecting males and females differently could 

include patterns of tobacco use, fresh fruit and vegetable consumption, activity levels, health 

care seeking behaviors, and exposure to stressors or hazardous environmental contaminants 

based on occupation or social interactions, among other factors.8 Further, dissimilarity was 

not associated with mortality disparities; it is possible that this measure may not capture, as 

compared to Black isolation, the effects of particular environments within an MSA where 

Black residents live, instead measuring whether populations are distributed evenly across the 

MSA. This finding deserves further exploration in future work.

This study has limitations. We focused only on disparities between Black and White 

populations. We focused specifically on structural racism in housing because of the 

importance of housing in shaping residential neighborhood exposures that are known to 

influence health. However, other types of structural racism – particularly in sectors such as 

justice, labor and education – should be examined. This is an ecological analysis, not an 

analysis of individual level data. Therefore, caution is required when generalizing 

conclusions to the individual level.

This study has several strengths. Data used are objectively measured – originating from 

cancer registry, vital statistics, census, and Home Mortgage Disclosure Act records – and 

offer broad coverage of the US Black population. US Census American Community Survey 

2013 data indicates that 75% of the US Black population resides in one of the largest 100 

metropolitan areas. In addition, few prior studies have examined structural racism and 

cancer. We employed a novel measure of mortgage discrimination to quantify a form of 

housing discrimination that is amenable to modification through policy change. Further, our 

intentional choice to employ straightforward statistical analyses emphasized clear 

relationships of interest, while revealing important exceptions.

The influence of housing discrimination on cancer disparities could be targeted in at least 

two ways. By identifying exceptions to primary relationships observed, policies might be 

identified to mitigate the effects of such discrimination. This potential is evidenced by 

several MSAs (Boston, MA; New York City, NY; Hartford, CT) where high levels of 

mortgage discrimination are not accompanied by large disparities. However, in the long 
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term, it would be preferable to address the problem of housing discrimination directly. 

Approaches could include housing mobility programs that specifically target public health 

improvement29 or provide counseling to voucher recipients,30 or policies that target 

mortgage discrimination itself, including borrower-focused policies such as requiring a “loan 

price tag” or loan comparison report to empower applicants.31

We identify housing discrimination as an important and largely unexplored factor that may 

influence racial cancer disparities in the United States. Our finding that MSAs with higher 

levels of housing discrimination experience larger racial cancer disparities suggests that 

future work should explore the causal relation between housing discrimination and racial 

disparities in cancer mortality. A recent position statement from the American Association 

for Cancer Research, American Cancer Society, American Society of Clinical Oncology, and 

National Cancer Institute argued that variation in disparities across the US indicates an 

important role for system-level factors and social determinants of health in explaining cancer 

health disparities.32 This study supports that assertion, indicating that housing discrimination 

is an important factor to consider in future work that seeks to explain and ultimately 

eliminate cancer disparities.
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Figure 1. Geographic variation in structural racism and Black-to-White cancer mortality 
disparities across US metropolitan areas
Shown are the spatial distributions of (panel a) cancer mortality disparities and three 

measures of structural racism in housing: (panel b) Racial Bias in Mortgage Lending, (panel 

c) Black isolation, and (panel d) dissimilarity. Category breaks on all maps represent 

quantiles, such that one fifth of the metropolitan areas shown are represented by each color. 

However, to enhance interpretation, the lowest category (blue) for mortality disparities is 

adjusted such that blue areas represent places where Blacks have equal or lower mortality 

than Whites. In contrast, metropolitan areas where Blacks have higher mortality rates than 

Whites are shown in shades of red and yellow, with the darkest red indicating the largest 

disparity between Blacks and Whites. Of the 100 largest US metropolitan areas, information 

was available for all metropolitan areas for structural racism measures, and for all but 3 for 

mortality.
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Figure 2. Distributions and correlations of housing discrimination measures
Each scatter plot illustrates a correlation between two housing discrimination variables, with 

the histograms on each axis representing the distribution of each single variable.
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Figure 3. Geographic variation in Black-to-White cancer incidence and mortality disparities 
across US metropolitan areas
Shown are the spatial distributions of Black to White disparities in cancer incidence (panel 

a) and mortality (panel b). Quantile breaks are used on both maps, such that one fifth of each 

map is in each color category, to illustrate the relationship between large cancer mortality 

and incidence disparities across US metropolitan areas. Of the 100 largest US metropolitan 

areas, information was available for all but 3 areas for mortality, and all but 5 areas for 

incidence.
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Table 1:

Correlations between measures of structural racism in housing and cancer mortality disparities (2009–2013) 

for large US metropolitan areas

MRR Black Isolation Black to White Dissimilarity Racial Bias in Mortgage Lending

Corr P-value Corr P-value Corr P-value

All 0.19 0.06 0.12 0.24
0.28

0.32 0.001

Females 0.12 0.25 0.11 0.23 0.02

Males 0.31 0.002 0.13 0.21 0.37 <0.001

Note: MRR=Mortality Rate Ratio. MRRs are calculated for ages 25+; bold indicates statistical significance at alpha=0.05.
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Table 2:

Multivariate models examining associations between mortgage discrimination and cancer mortality disparities 

(2009–2013) for large US metropolitan areas

Unadjusted Adjusted for SES Adjusted for Segregation Adjusted for SES and Segregation

Coef P-value Coef P-value Coef P-value Coef P-value

All 0.06 0.001 0.07 <0.001 0.06 0.007 0.05 0.034

Females 0.04 0.021 0.05 0.005 0.05 0.053 0.04 0.134

Males 0.08 <0.001 0.09 <0.001 0.07 0.003 0.05 0.041

Note: bold indicates statistical significance at alpha=0.05. SES variables include MSA median household income, proportion unemployed and 
proportion without a high school diploma. Segregation variables include isolation and similarity.
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Table 3:

Correlations between measures of structural racism in housing and cancer incidence disparities (2009–2013) 

for large US metropolitan areas

IRR Black Isolation Black to White Dissimilarity Racial Bias in Mortgage Lending

Corr P-value Corr P-value Corr P-value

All 0.23 0.02 −0.06 0.59 0.25 0.02

Females 0.17 0.11 −0.15 0.15 0.15 0.15

Males 0.33 0.001 0.08 0.43 0.36 <0.001

Note: IRR=Incidence Rate Ratio. IRRs are calculated for ages 25+; bold indicates statistical significance at alpha=0.05.

Cancer. Author manuscript; available in PMC 2020 November 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Beyer et al. Page 18

Table 4:

Partial correlation coefficients between measures of structural racism and cancer mortality disparities (2009–

2013), while controlling for incidence disparities, for large US metropolitan areas

Black Isolation Racial Bias in Mortgage Lending

Corr P-value Corr P-value

All 0.04 0.68 0.24 0.02

Females −0.01 0.96 0.22 0.04

Males 0.13 0.22 0.22 0.04

Note: bold indicates statistical significance at alpha=0.05
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