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Breast cancer is the most common cancer and the second 
leading cause of cancer deaths among women in the United 
States (1). Although cancer mortality has declined due to 
improvements in early detection and treatment, and the 
5-year overall survival is high (89%), vulnerable patient 
groups including racial and ethnic minorities continue to 
experience disproportionate burdens of mortality from 
breast cancer (1). A growing body of literature supports 
longstanding concerns that racial, ethnic, geographic, and 
socioeconomic factors influence access and quality at all 
phases of oncologic care, from screening to treatment to 
surveillance to end-of-life care (2). 

Black and other minority women have historically had 
lower rates of screening mammography compared to non-
Hispanic White (NHW) women (3), although recent studies 
show that this disparity in screening no longer exists (1). 
Importantly, Black and Hispanic women have higher risk 
of delays in breast cancer treatment (4), and Black women 
receive lower rates of gene expression profiling, which can 
aid in chemotherapy decision making (5). Black women, 
at least in urban areas, are more likely to have treatment 
delays or early termination of adjuvant chemotherapy (6) 
and minority women with early breast cancers are less 
likely to receive guideline-recommended radiation therapy, 
adjuvant chemotherapy, or endocrine therapy (7,8). Black 
women also experience lower rates of adherence to adjuvant 
endocrine therapy (9). Despite a higher incidence of breast 
cancer among NHW women, mortality is higher and 5-year 
survival is lower among Black women (1). Further, Black 
women with breast cancer more often experience adverse 

financial outcomes than NHW women, including lost 
income, job loss, private insurance loss, cost-related delays 
or omission of care, and transportation-related delays or 
omission of care (10). 

While Hispanics have lower incidence of breast cancer 
than other groups in the United States, these numbers 
continue to rise.1 Hispanics are more likely than their 
NHW counterparts to have late-stage disease at diagnosis, 
perhaps related to decreased screening mammography in the 
Hispanic population (1,11). Hispanics in higher-segregation 
areas (“Hispanic neighborhoods”) have lower incidence of 
breast cancer compared to Hispanics in more integrated 
communities (11), but present with more advanced 
cancers at diagnosis (12) and have higher breast cancer  
mortality (13). Lower incidence does not necessarily 
mean that there is less breast cancer among the Hispanic 
population, but instead may reflect lower rates of detection 
in the context of lower rates of screening. All-cause 
mortality among Hispanic women with breast cancer is 
much better than NHW or Black women with mortality 
rates of 47.7 per 100,000 in 2004, compared to 74.0 
and 92.4 among White and Black women, respectively. 
Contrastingly, when 5-year cancer-specific mortality is 
examined, the probability of death in Hispanics exceeds 
that of NWH women (13.1% vs. 11.1%) (11). Important 
for patient outcomes, foreign-born Hispanics are less 
likely to receive supportive care medications despite higher 
rates of reported pain, depression, and other supportive 
care needs (14).

The relationship between breast cancer epidemiology 
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and geography is equally complex. Women with lower 
income, with lower education, and in rural areas receive 
screening mammography at lower rates, although screening 
rates increase when patients have insurance and no out-of-
pocket cost for screening (15,16). Breast cancer incidence 
is higher in urban areas compared to rural areas, in part 
mediated by higher socioeconomic status (SES) and higher 
density of primary care providers leading to increased 
rates of detection (17). Although women in urban areas 
experience higher incidence of breast cancer, women in 
rural areas are more likely to present with late-stage disease, 
again likely reflective of delayed diagnosis in the context of 
low uptake of screening mammography (18). Additionally, 
perhaps due to higher rates of poverty, lower rates of 
education, and decreased access to care, people in rural 
regions experience lower rates of initiation and adherence 
to adjuvant endocrine therapy (9) and worse cancer  
outcomes (19,20). 

Location or setting of care can modulate some of the 
documented racial disparities in breast cancer care. Minority 
breast cancer survivors have lower rates of recommended 
surveillance mammography (21); however, in systems with 
equal access to care, such as the military, minority women are 
equally or more likely to undergo surveillance mammography 
than NHW women (22). Interestingly, the racial disparities 
in breast cancer treatment seen in urban areas were not seen 
in one study of a rural region in Georgia (23). These findings 
suggest that race does not act as a solitary determinant of 
access to care but rather serves as one factor in a complex 
web of health determinants including geography, SES, social 
support, insurance status, and biology.

These disparities in access to and quality of care, as well 
as biologic and genetic differences, drive differences in 
breast cancer outcomes along racial and geographic lines. In 
the context of these known racial and geographic disparities 
in breast cancer, the study by Moore et al. looking at hot 
spots of breast cancer mortality in the United States (24) has 
several important implications. First, the authors provide a 
well-executed, national snapshot to demonstrate that both 
race and place clearly matter in determining breast cancer 
outcomes. Second, the work reminds us that all disparities 
are local. By this, we mean that an understanding of the 
local context is essential to interpreting racial differences 
in health outcomes, particularly in the context of cancer, 
which requires a complex network of local services for its 
diagnosis, treatment, and long-term follow-up. Finally, this 
paper raises interesting questions regarding the “right” way 
to approach geographic hot-spot analyses as they relate to 

the goal of eliminating racial disparities in cancer outcomes. 
Here, we will explore the findings of this paper and its 
implications.

Race and place matter

Race and geography are key determinants of health, and 
together they play a significant role in determining breast 
cancer treatment and outcomes. Two illustrative examples 
center around two regions with some of the highest poverty 
rates and lowest education in the United States—the 
Mississippi Delta and Appalachia. In the Mississippi Delta, 
Blacks suffer from higher rates of cancer mortality than 
Whites living in the same region and have higher mortality 
than Blacks living in other regions. While rural Appalachia 
is considered to be a similarly disadvantaged region in terms 
of accepted socioeconomic metrics and has higher cancer 
mortality than other regions of the United States (19);  
however, when compared to the Mississippi Delta, this 
region actually has lower cancer mortality (20). 

In their study, Moore et al. found that specific regions of 
the United States were associated with a concentration of 
breast cancer mortality “hot spots” for Blacks and Hispanics, 
but they did not identify definitive geographic patterns in 
breast cancer mortality for NHW women. The use of novel 
geospatial methods, using an aggregation of three separate 
spatial clustering methods to identify hot spot counties for 
breast cancer mortality, and stratification of mortality rates 
by race/ethnicity, enabled the authors to characterize the 
interplay between race and place as determinants of health 
in a novel fashion. The study identified two hot spot areas 
for breast cancer mortality among Black women, both in 
the southeastern United States. For Hispanic women, two 
regions were identified, one in the southwestern region 
and one in central to southern Florida (24). Although not 
definitive, these findings suggest that geographic location 
may have greater impact on breast cancer mortality for 
minority than for NHW patients, and interestingly, that 
regions of the country with higher representation of 
particular racial/ethnic minority groups (the South for 
Black patients and the Southwest and southern Florida 
for Hispanic patients) may also harbor hot spots of higher 
mortality for those groups. Further, these findings suggest 
that dedicated resources and targeted approaches to 
improve breast cancer screening, diagnosis, treatment, and 
surveillance in particular locales, rather than targeting one 
racial/ethnic group across a wider geographic catchment, 
may have the greatest population-level impact on outcome 
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disparities for Black and Hispanic women.

All disparities are local

Health disparities do not arise in a vacuum, and reducing 
health disparities requires an understanding of the 
complex socioeconomic and geographic setting in which 
disparities exist. In their paper, Moore et al. evaluate 
whether observed geographic differences are explained 
by county-level characteristics. They found that hot spot 
counties for all women had higher adult obesity, lower 
education, lower income, higher physical inactivity, and 
higher unemployment. Hot spot counties also had higher 
proportions of non-Hispanic Blacks and lower proportions 
of Hispanics and NHW (24) In other words, geographic 
locations associated with poor breast cancer mortality 
are, perhaps not surprisingly, also poor environments in 
terms of the basic social determinants of health, and these 
unhealthful environments are also majority-minority 
communities. Given these findings, it is reasonable 
to hypothesize that these breast cancer mortality hot 
spots likely co-occur with disproportionate burdens of 
other deadly diseases common in minority patients and 
adversely impacted by social determinants of health such 
as cardiovascular disease and diabetes. We are increasingly 
aware that obesity, and potentially chronic environmental 
stress (25), contribute to sub-optimal breast cancer 
outcomes, and that a high burden of co-morbid disease 
complicates the receipt of appropriate cancer therapies and 
survivorship care (26). Thus, the improvement of outcomes 
and eradication of disparities in breast cancer hot spots may 
relate as much to improvement of overall living conditions 
as to focused intervention on some specific aspect of cancer 
care delivery.

A deeper,  more granular  understanding of  the 
characteristics and culture of these hot spot regions is 
required to interpret these disparities and find ways to 
reduce them. A local lens is required, and a one-size-fits-
all approach is unlikely to impact breast cancer mortality 
in all of these hot spot counties. For example, community 
engagement through local churches may be more effective 
in the rural South, where the church is a key part of the 
fabric of society, than in the urban Northwest where such 
religious ties are not as closely held. Local knowledge 
and community engagement are required to understand 
the drivers of health disparities and areas for possible 
intervention. This underscores the importance of local and 
regional public health initiatives, concurrent with national-

level changes, to reduce disparities and improve health for all.

Defining the right lens

Moore et al. use the approach of race-stratified analyses 
to explore one scientific question within the race-place-
outcome triad: whether patterns of geographic variation in 
breast cancer outcomes are similar across races, or whether 
the relationship of geography to breast cancer outcome 
varies by race. This question is important, and the Moore 
study is useful in demonstrating that the link between 
geography and breast cancer outcome likely functions 
differently depending on the race/ethnicity of the patient, 
with more variability by region for Black and Hispanic 
patients. However, the greater point of the study should not 
be lost in the details of the race-stratified analysis: overall, 
hot spots of breast cancer mortality in the United States 
are very likely to be in Southern states (72% of hot spots in 
this study), which have higher Black populations, poverty 
levels, and rates of co-morbidity. Likewise, hot spots were 
disproportionately located in communities of color which 
also suffered low levels of education, employment, and 
insurance as well as an adverse profile of body composition 
and physical activity. The implication of this finding for 
cancer disparities researchers is clear: while each community 
is unique, and while targeted local interventions are called 
for, we are unlikely to see a dramatic turn-around in the 
national racial mortality gap for breast cancer if we ignore 
the fundamental social causes of poor health and barriers 
to healthcare access with which minority breast cancer 
patients, as well as other patients, in “hot spot” communities 
must contend.

Two further points bear discussing. First, the authors 
of the Moore study define hot spots using a conservative 
statistical approach of co-identification by each of three 
geo-spatial analytic methods (Getic Ord, LISA, and Bayes 
method) and using a traditional threshold of P≤0.05 to 
designate statistical significance. These methods designated 
approximately 2.5% of geographic locations as “hot spots”. 
While this approach is sound and appropriate, application 
to intervention and policy decisions may require different 
thresholds, depending on the availability of resources 
and the size of the geographic area under consideration 
for intervention, which might be a state, region or other 
boundary, to define a scope that is feasible and pragmatic. 
Second, while race stratification is helpful in understanding 
geographic patterns in outcome within a specific use of 
resources, unstratified analyses are the most appropriate 
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approach to identify hot spots for further study and 
intervention efforts, since the greatest impact on breast 
cancer mortality at the population level will be reaped from 
targeting the highest mortality areas, regardless of race. 

Heeding the call

Understanding that race and place matter in cancer 
outcomes, that all disparities are local, and that race is a 
social construct with direct implications for health, public 
health researchers must develop interventions aimed at 
existing disparities. Moore and colleagues contribute 
valuable knowledge that public health efforts to improve 
breast cancer mortality through prevention, early detection, 
and treatment should center on non-Hispanic Black and 
Hispanic women in these southern hot spot counties. 
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