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Abstract: The aim of this study was to determine the impact of race and socioeconomic status
on breast tumor clinicopathological features and survival outcomes. This study used breast
cancer data from the Washington D.C. Cancer Registry (2000–2010). Logistic regression
and survival analysis assessed the association between race, socioeconomic (SES) variables,
clinicopathological variables, recurrence-free survival and overall survival. African American
(AA) breast cancer patients had an increased risk for stage III, ER-, and PR- breast cancer
compared with White and Hispanic breast cancer patients. Additionally, D.C. geographical
areas of lower socioeconomic status had higher incidences of stage III and stage IV breast
cancer. A nested analysis demonstrated that AAs with higher median incomes compared
with AAs with lower incomes revealed no differences for clinicopathological variables, nor
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were differences found between overall and recurrence-free survival. This study suggests
that the biology of breast cancer in AAs could be driving breast cancer disparities.
Key words: Breast cancer, cancer disparities, triple negative breast cancer, ethnic disparities,
cancer epidemiology, African American health.

W

ashington, D.C., (henceforth referred to as DC or the District) has the highest
breast cancer (BCa) mortality in the United States, at 29.3 per 100,000 compared with a national rate of 21.2 per 100,000.1 However, research has yet to adequately
identify and determine the role of key factors that may influence the mortality rate
in the DC population. Racial differences in breast cancer survival are apparent even
after accounting for disease stage and known tumor characteristics,2 suggesting that
the disparity in breast cancer mortality may be attributable to social factors.2–8 Being
underinsured and having poor access to health care have been linked to disparate breast
cancer outcomes between African American (AA) and White women.9,10
Breast cancer encompasses several subtypes, distinguishable with the use of genomic
tools.11–13 Molecularly, breast cancer is sub-categorized based upon its clinicopathological features such as invasiveness and size (stage), appearance (grade), and the presence
or absence of three steroid hormone receptors, estrogen receptor (ER), progesterone
receptor (PR), and human epidermal growth factor receptor 2 (HER2/neu) which are
targets for therapy; tumors not expressing the aforementioned receptors, ER, PR or
HER2, are termed “triple negative” or “basal-like” tumors. Because of the absence or
lower expression of the receptors, the triple negative breast cancer subtype does not
respond to conventional endocrine therapy or to targeted therapeutic regimens, contributing to its overall aggressive clinical course leading to a poor prognosis and shortened
survival.14–18 Accounting for 10–20% of all breast cancers, triple negative breast cancer
has a disproportionate incidence in women of African descent.7,19–22 Previous studies
have reported that socioeconomic status and the geographic location of a patient’s residence may contribute to the development of tumor subtypes.23–25 While these studies
examined women within larger geographic areas (e.g., state level), the researchers also
collected neighborhood data to further examine the role of SES and cancer risk and
compare women of varying SES neighborhoods. Geographically, Washington, D.C. is
divided into eight Wards. Wards 1 through 6 are located west of the Anacostia River
while Wards 7 and 8 are located east of the river. Notably, the city’s four cancer centers
are located in Wards 1 and 2 reducing access to cancer care. It is also noteworthy that
there is just one limited-service hospital located east of the Anacostia River (in Wards
8), serving 20% of DC’s population. The inequitable distribution of accredited cancer
centers in DC is reflected in the city’s cancer incidence and mortality rates. However,
in DC, little is known about whether geographic differences are associated with the
clinicopathological features or outcomes of breast cancer.
In this study we used Washington, DC Department of Health (DCDOH) Cancer
Registry data to determine if race/ethnicity, socioeconomic status, and geography
are: 1) associated with breast cancer clinicopathological characteristics, such as stage,
grade, molecular subtype; and 2) associated with overall and recurrence-free survival.
Furthermore, to begin delineating the effect of socioeconomic status on cancer dispari-
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ties, census tract-level median income for all DC residents was used to determine the
association between low/high income, geography, and breast cancer clinicopathological
features. We performed an analysis of AAs with high incomes (≥$64,773) compared with
AAs with lower incomes (<$64,773) to determine if differences persist. This approach
will provide a better understanding of the biological and social determinants in breast
cancer disparities.

Methods
Data source and study sample. This study used data from the DC Department of
Health (DCDOH) Cancer Registry. The analysis of these data was approved by the
DCDOH IRB in 2012. Eligibility criteria for the current study included all histologically confirmed malignant breast cancers in Washington, DC, diagnosed between 2000
and 2010. All benign and stage 0 (Ductal Carcinoma In Situ) cases were excluded.
Patients with duplicate records and multiple diagnoses were consolidated and coded
as recurrences leaving 5,932 women with breast cancer diagnoses as the study sample.
Study variables. The study included a number of independent/explanatory variables: race/ ethnicity (WA= White American; AA= African American; HA= Hispanic
American) and socioeconomic status (Ward). The dependent variables in this study are
indicated by the clinicopathological characteristics of the patients such as age, stage,
grade, estrogen receptor (ER) and progesterone receptor (PR) status, human epidermal growth factor receptor (HER2), molecular subtype, and survival. Socioeconomic
status, demography, and medical histories were analyzed. Patient socioeconomic status
was measured using the Washington, DC census tract annual median income, where
income more than $64,773 indicated high socioeconomic status and income below
$64,773 indicated lower socioeconomic status. Only the female gender was included
in the study. Age at breast cancer diagnosis was measured as a categorical variable
indicating ages 50 and younger or those older than 50 years of age (≤50 year and >50
years) and coded in binary terms with the older age code indicating higher risk for
breast cancer. Race/ethnicity categories were as follows: White Americans (WAs),
African Americans (AAs) and Hispanic Americans (HAs). Molecular subtype was
indicated by estrogen receptor (ER), progesterone receptor (PR), and Human Epidermal Growth Factor 2 (HER2) status. These statuses were analyzed independently and
together to determine the molecular subtype. Estrogen receptor and PR status were
determined by immunohistochemistry; HER2 was determined by fluorescence in situ
hybridization (FISH). The latter (FISH) is a method that uses fluorescence to probe
for a marker such as HER2. If a marker, such as HER2, is present, a chemical reaction
occurs and the probe fluoresces. If it is absent the probe will not fluoresce. In general,
FISH should reveal two areas of fluorescence. In HER2 positive breast cancers, there
are more than two areas of fluorescence and HER is defined as positive. If there are
two or fewer areas of HER2 fluorescence, HER2 is defined as HER2 negative. For this
study, tumors that were ER and/or PR positive and HER2 negative were coded as
luminal A; tumors that were ER and/or PR positive and HER2 positive were coded as
luminal B; tumors that were ER and/or PR negative and HER2 positive were coded
as HER2 overexpressing/amplified; and tumors negative for ER, PR, and HER2 were
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coded as triple negative. Tumor characteristics (size, stage, and grade) were included
in the analysis. Size was measured in centimeters. Stage was measured in four categories (stage l, stage ll, stage lll, and stage lV). Grade was measured in terms of three
categories: low, intermediate, and high. Vitality and recurrence were also measured as
a binary yes/no (1,0) categorical variable. Patient family histories of breast cancer were
collected by the registry and was measured herein as a binary (1,0) variable indicating
the presence (1) or absence (0) of breast cancer in a family member.
In 2016, DC residents included 47.7% African Americans (AAs), 38.5% non-Hispanic
Whites or WAs, and 10.9% Hispanics (HAs). Geographically, Washington, DC is
divided into eight Wards. Wards 1 through 6 are located west of the Anacostia River
while Wards 7 and 8 are located east of the river. Notably, the highest concentration
of AAs lives in Wards 7 and 8, where they constitute 95% and 94% of the population,
respectively. Wards 7 and 8 have the lowest median income and highest unemployment rates.26 Most of the Hispanic population, the fastest growing segment in the city,
resides in Wards 1 and 4.26 Patient geographical location was defined by zip codes and
categorized into two groups Wards 1–6 and Wards 7–8. For the cross-sectional analysis
of African Americans, census tract-level median income for all DC residents was used
to determine the association between low/high income, geography, and breast cancer
clinicopathological features.
Statistical analysis. A descriptive analysis was initially performed to determine
the frequencies of categorical variables. A chi-square or Fisher’s exact test was used to
compare characteristics between Whites (WAs), African Americans (AAs) and Hispanic Americans (HAs). The association of race, Ward, ZIP code, median income, and
categorical variables was analyzed using logistic regression; odds ratios (OR) and 95%
confidence intervals (CI) were calculated with adjustment for potential confounders
(i.e., age at diagnosis and family history of cancer). Regression modeling allows for the
analysis of categorical values; in this analysis, race, receptor status, stage, grade, Ward,
and income were categorized and analyzed against each other. First, the association with
race was assessed with clinicopathological variables; then clinicopathological variables
were assessed against Ward while controlling for race, given that certain Wards were
highly homogeneous. Student’s t test was used to compare the means of the continuous variable, age. Kaplan-Meier Survival analyses were carried out to assess variables
associated with survival. For survival analysis, time until one or more events happen,
such as recurrence or death occurs is measured. Overall survival time was calculated
from the date of diagnosis to the date of death from any cause. Disease-free interval
was the time interval from diagnosis to loco-regional recurrence, distant recurrence, or
death from any cause, whichever occurred first. Log-rank tests were used to compare
unadjusted overall survival curves between the groups. All analyses were carried out
using the IBM SPSS statistical program version 20 (SPSS Inc., Chicago, IL).

Results
The demographic, and tumor characteristics of breast cancer cases at diagnosis among
African Americans (AAs), White Americans (WAs), and Hispanic Americans (HAs)
can be seen in Figure 1. Hispanic Americans were younger, with a mean age of 57.80
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± 14.048 compared with WAs (mean=60.06 ± 14.03) and AAs (mean=61.97 ± 14.19)
(data not shown); additionally, there were a greater proportion of HAs (33.6%) who
were younger than 50 years old compared with AAs (24%) and WAs (26%) (p<.0001)
(data not shown). There were no significant differences among AAs, WAs, and HAs
regarding self-reported family history (p=.614) (data not shown).
African Americans (AAs) were more likely to present at stage III (14.2%) and stage

Figure 1. Frequency of clinicopathological characteristics by race/ ethnicity.

A) Frequency of stage by race/ethnicity.
B) Frequency of grade by race/ethnicity.
C) Frequency of estrogen receptor status by race/ethnicity.
D) Frequency of progesterone receptor status by race/ethnicity.
E) Frequency of estrogen and progesterone (combined) receptor status by race/ethnicity.
F) Frequency of molecular subtype by race/ethnicity.
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IV (9.2%) compared with WAs (10.5% and 5.3%, stage III and IV, respectively) and HAs
(8.4% and 6.3%, stage III and IV, respectively) (p<.0001) (Figure 1A). Additionally, AAs
and HAs presented with different tumor features from WAs. White Americans (WAs)
had a higher prevalence of grade 1 and 2 tumors compared with AA and HAs (p<.0001)
(Figure 1B). Breast cancers in AAs were also more likely to be estrogen receptor (ER)
negative (p<.0001), progesterone receptor (PR) (p<.0001) negative, ER negative/ PR
negative (p<.0001), and triple negative (p=.01) (Figure 1C, 1D, 1E, and 1F).
The characteristics of breast cancer patients were also stratified by geographic location (Wards 1–6 and 7–8). Wards 1–6 and 7–8 have significantly higher percentages of
African American breast cancer patients compared with White and Hispanic American
patients (Figure 2A); therefore regression models were adjusted for race. Wards 1–6
have significantly more breast cancer patients across all race/ethnicity categories but
Wards 7–8 reported a higher proportion of African American cases (p<.0001). Patients
from Wards 7 and 8 were significantly younger (p=.01) (Figure 2B) and self-reported a
significantly higher proportion of family history of breast cancer (p=.02) after adjusting
for race/ethnicity (Figure 2C). No differences between Wards were found with stage,
grade, ER receptor status, PR receptor status, HER2 receptor status, subtype or recurrence (Data not shown).
Association between race/ethnicity, Ward (socioeconomic status) and clinicopathological features. Table 1 shows the results of the logistic regression analysis and
include statistically significant age-adjusted odds ratios (OR) and 95% CI for associations between receptor status, molecular subtypes, stage, grade, and race. As expected,
AAs were at an increased risk for ER negative (OR = 2.24; p<.0001), PR negative (OR
= 1.76; p<.0001), and ER negative/ PR negative (OR = 2.15; p<.0001) breast cancer
compared with breast cancers in WAs and HAs (Table 1). African Americans (AAs)
also had a higher risk for stage III and IV breast cancer (OR = 1.62; p<.0001) compared
with WAs and HAs (Table 1). However, no statistically significant association between
AAs and triple negative subtype was observed (OR = 3.22; p = .14). African Americans
(AAs) (OR = 2.60) and HAs(OR = 1.48) had an increased risk for higher tumor grade
compared with WAs (Table 1).
The association between breast cancer characteristics by Ward was also assessed.
Because race was strongly associated with Ward and because Wards 7 and 8’s population was largely AA, the analysis controlled for race (Table 1). Breast cancer patients
from Wards 7 and 8 were younger (OR = 1.24; p = .006), reported a higher rate of
family history (OR = 1.23; p<.019), and had higher incidences of Stage III cancer (OR
= 1.43; p<.02) or Stage III and Stage IV breast cancer (OR = 1.26; p=.053) (Table 1).
Survival analysis. Survival analyses revealed that decreased overall survival was
associated with race/ethnicity (log rank p<.0001), Ward (log rank p<.0001), older age
(log rank p<.0001), higher stage (log rank p<.0001), higher grade (log rank p<.0001),
family history (log rank p<.0001), ER negativity (log rank p<.0001), PR negativity (log
rank p<.001), triple negative breast cancer (log rank p=.079), and ER/PR negative breast
cancer (log rank p<.0001) (Table 2). However, neither race/ethnicity nor Ward was
associated with recurrence-free survival (log rank p=.73 and .89, respectively) (Table
2). The mean survival for WAs, AAs and HAs was 66.56 ± 2.42, 55.21 ± 1.33, and 59.29
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Figure 2. Frequency of demographic characteristics by Ward.
A) Frequency of race/ethnicity Ward.
B) Frequency of age group by Ward.
C) Frequency of family history status by Ward.
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± 3.76 months, respectively (log rank p<.0001). Recurrence-free survival was lower in
those over 50 years (38.23 ± 5.09) compared with those under 50 (20.01 ± 2.38) (log
rank p=.002) (Table 2). Estrogen receptor (ER) negative (log rank p=.008), PR negative
(log rank p=.007), and ER negative/PR negative (log rank p=.007) status were negatively
associated with recurrence-free survival (Table 2). Recurrence-free survival was also
not associated with stage, grade, HER2 status, or subtype (Table 2).
Cross-sectional analysis of AAs. Of the 5,852 female patients, 3,345 (56.4%) selfidentified as Black or African American and 3,263 (97.5%) had ZIP code data available
for analysis Table 3. Frequency analysis determined that 76.89% of the studied popu-

Table 2.
MEAN OVERALL AND RECURRENCE‑FREE SURVIVAL
BY DEMOGRAPHIC, SOCIOECONOMIC, AND TUMOR
CHARACTERISTICS

N
Race

Mean
Overall Survival
(months)

Log rank
p value

Mean
Recurrence-free
Survival (months)

p value

.733

White Americans
African Americans
Hispanics

1735
3304
647

66.66
55.21
59.28

<.0001

24.25
25.34
21.758

Age

<50
>50

1504
4347

67.42
57.49

<.0001

38.236
20.012

.002

Ward

Wards 1–6
Wards 7 and 8

4575
1233

61.36
54.54

<.0001

24.446
24.49

.629

Stage

I
II
III
IV

1100
898
308
195

48.77
47.03
38.34
21.03

<.0001

12.43
16.07
13.3
1.48

.34

Grade

1+2
3

695
3830

68.11
57.12

.003

23.16
24.96

.89

Family History

Negative
Positive

1679
1717

63.59
55.98

<.0001

22.39
24.87

.56

ER

Positive
Negative

2185
729

49.48
39.09

<.0001

20.413
9.356

.008

PR

Positive
Negative

1850
1055

46.86
44.21

<.0001

19.681
7.848

.007

HER2

Negative
Positive

171
45

1.9
0.75

.29

Subtype

Other Subtype
Triple Negative

177
40

28.28
22.27

.002

1.39
4

.25

ER/PR

ER or PR positive
ER and PR negative

2199
701

49.1
39.46

<.0001

21.462
9.288

.007
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lation lived within ZIP codes with incomes below the median, 76.40% were over the
age of 50, 50.22% reported a family history of breast cancer, 76.57% had stage I or II
breast cancer, 52.51% had grade 3 tumors, 70.25% were ER positive, 63.20% were PR
positive, 27.36% were triple negative, and 71.33% were ER and PR negative (Table 3).
There were no statistically significant differences among AA breast cancer patients in
ZIP code areas with below-median income and above-median income in terms of age
(p=.66), family history (p=.92), stage (p=.56), grade (p=.47), ER status (p=.71), PR
status (p=.95), and ER/PR negative status (p=.39) (Table 3).
Overall and recurrence-free survival were compared in the two groups. There was
no statistically significant difference in the median overall survival for those in below
and above median income ZIP codes which was 48 months (±2.58 SE) and 59 months

Table 3.
CLINICOPATHOLOGICAL CHARACTERISTICS OF AFRICAN
AMERICANS LIVING BELOW AND ABOVE THE MEDIAN
INCOME

Age
<50
>50
Family History
Positive
Negative
Stage
I
II
III
IV
Grade
1
2
3
Estrogen Receptor
Negative
Positive
Progesterone Receptor
Negative
Positive
Estrogen and Progesterone
receptor status
ER negative and PR negative
ER or PR positive

Below Median
Income

%

Above Median
Income

%

p-value

596
1913

23.8
76.2

173
580

23.0
77.0

.66

772
767

50.2
49.8

238
234

50.4
49.6

.92

431
461
167
112

36.8
39.4
14.3
9.6

141
127
47
29

41.0
36.9
13.7
8.4

.56

213
763
1085

10.3
37.0
52.6

73
217
315

12.1
35.9
52.1

.47

387
904

30.0
70.0

114
279

29.0
71.0

.71

528
762

40.9
59.1

158
236

40.1
59.9

.95

376
912

29.2
70.8

106
287

27.0
73.0

.39
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(± 3.39 SE) (p=.98), respectively (Table 4 and Figure 3). The mean recurrence-free
survival for those in below and above median income ZIP codes was 25.90 (95% CI:
19.67–32.12) and 23.95 months (95% CI: 14.01–33.90), respectively (Table 4 and Figure
3). Survival analysis also indicated no statistically significant differences between overall
and recurrence-free survival between AA women living in below median income ZIP
codes compared with those living in above median income ZIP codes (Table 4 and
Figure 3).

Discussion
This study found that unfavorable tumor characteristics, such as high stage, high grade,
estrogen receptor (ER) negativity, progesterone receptor (PR) negativity, and ER negativity/ PR negativity were more prevalent in African American (AAs) breast cancer
patients compared with WAs and HAs, although breast cancer in HAs presented at a
statistically significant younger age. Adverse tumor characteristics were also associated
with geographic variables specific to DC Wards 7 and 8. Additionally, we also found
that overall survival was associated with hormone receptor positivity and recurrencefree survival was associated with younger age, ER positivity, PR positivity, and ER or
PR positivity. Importantly, we did not find statistically significant differences in terms
of clinicopathological characteristics such as stage, grade, ER status, PR status, and
socioeconomic status between above and below median AAs. In addition, there were
no significant differences in overall or recurrence-free survival between above and
below median income AAs.
Demographic characteristics and tumor characteristics. Washington, DC has the
highest age-adjusted breast cancer incidence and mortality rate in the United States
27
but it was not known what was contributing to the high incidence and mortality
rates. It is well established that AAs will often present at later stage and will often have
higher grade tumors.2–7,22 Similarly, this study also found a statistically significant
higher rate of later stage and high grade tumors in AAs potentially contributing to its
high mortality rate.
It has also been reported that prognostic markers, such as hormone receptor status,
have dissimilar incidence in AAs compared with other populations, and that hormone
negativity is more prevalent in AA breast cancer, limiting treatment options since targets
for endocrine therapy are absent.22 Furthermore, AA women have a higher incidence of
triple negative breast cancers (TNBCs) 7,19–22 which will not respond to endocrine therapy
and are differentially responsive to chemotherapy. Important herein, the triple negative
(TNBC) subtype has significant though incomplete overlap with immunohistochemical (IHC) ER, PR, and HER2/neu negativity and has a high proliferative index.14,20,28–30
Washington, DC also appears to have a high incidence of ER negative, triple negative,
and ER negative/ PR negative breast cancer. Analysis of ER and PR status demonstrated
that when stratified by race/ethnicity, AAs had a significantly higher rate of ER and PR
negative tumors. Furthermore, almost one third of all AAs had triple negative breast
cancer compared with 8% of WAs and 11% of HAs. However, analysis of molecular
subtypes was limited by the lack of HER2 data. It is also important to mention that HER2
amplified tumors have a poorer prognosis compared with ER/ PR positive tumors.31

Notes
AA= African American
BCa= Breast Cancer

Overall Survival
Below Median Income
Above Median Income
Overall
Recurrence-Free Survival
Below Median Income
Above Median Income
Overall
1.52
3.72
1.4
3.17
5.07
2.69

25.9
23.95
25.35

Std. Error

56.12
60.28
56.72

Estimate

Mean

19.67
14.01
20.08

53.12
52.99
53.96
32.12
33.9
30.62

59.11
67.58
59.47
11
7
9

48
59
51
7.493
5.384
5.994

2.58
3.39
2.17

Std. Error

0
0
0

42.93
52.35
46.74

25.68
17.55
20.74

53.06
65.64
55.25

Upper
Bound

Lower
Bound

Estimate

Lower
Bound

Upper
Bound

95% Confidence
Interval

95% Confidence
Interval

Median

0.27

0

ChiSquare

COMPARISON OF TREATMENT OUTCOMES IN AA WOMEN WITH BCA WITH INCOME AS A SES
INDICATOR

Table 4.

1

1

df

0.6

0.98

Sig.
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Figure 3. a. Overall and b. Recurrence-free survival analysis for African American
patients with low and high SES.
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However, monoclonal antibodies, such as Trastuzumab/ Herceptin, can target HER2
and may be concurrently used with chemotherapy to treat breast cancer resulting in
improved outcomes for the group.32 Herceptin was approved by the Food and Drug
Administration (FDA) in 1998, but several years passed before FDA approved FISH
detection for HER2 (2005) and before the American Society of Clinical Oncology
(ASCO) released revised HER2 screening recommendations (2008). Therefore, HER2
screening may not have been available for a significant portion of our sample set.
Given the missing HER2 information, the triple negative breast cancer data cannot
be generalized to Washington, DC as a whole. Still, options for therapy are limited in
AA women and those with triple negative breast cancer. Therefore, the high rate of
deaths could be due to the high number of AAs with adverse prognostic tumors as
demonstrated by DC’s high rate of high grade tumors and hormone negative tumors
in AAs and HAs which is consistent with other studies.22,33–49
Geography and tumor characteristics. Our results also show some differences in
tumor characteristics when stratified by DC Wards, which may be linked to race/ethnicity and socioeconomic status. In fact, the highest concentration of AAs are found
in Wards 7 and 8, where they constitute 95% and 94% of the population, respectively.
Moreover, Wards 7 and 8 have the lowest median income and highest unemployment
rates,26 whereas most of the HA population, the fastest growing segment in the city,
resides in Wards 1 and 4. Therefore, the differences in tumor characteristics found in
our study could have been influenced by the varying racial distributions across the
Wards in DC and aggressive tumor characteristics in the AA breast cancer patient
population. However, after adjusting for race, and several factors such as stage and age,
the differences persisted. Several studies also assert that where one lives is associated
with outcomes. For example, several studies have shown that living in rural locations
is associated with late-stage diagnosis.50,51 Conversely, race and socioeconomic status
was a better indicator of outcomes when comparing those who lived in Chicago with
those who lived outside of Chicago.52–55 What was not explored in the aforementioned
study was whether other clinicopathological factors, such as hormone receptor status
or grade were associated with geography. Given the lack of differences in outcomes
between African American women with high and low SES, our studies demonstrate
that biology may in fact be influencing the higher recurrence and mortality rates in
the population. In the future, additional studies will be performed to identify geographical barriers to care and to determine if geography is a barrier to care in Washington, DC.
Survival and recurrence in African Americans by socioeconomic status. The most
significant finding in this study is that despite differences in socioeconomic status and
median income, there were no differences in tumor characteristics or survival, indicating
that adverse tumor biology characteristics in the study population could be driving the
higher cancer incidence among AAs and the observed outcomes disparities. This could
be attributed to the general prognosis of breast cancer which may be partly driven by
the underlying biology of the disease as has been demonstrated in other studies comparing tumors from AAs and WAs.56–60 It may be the increased prevalence of aggressive
disease driven by biologic, genetic, or epigenetic factors and not socioeconomic factors
that are affecting breast cancer disparities.
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While it was not possible to assess the demographic characteristics of the patients
receiving care at the different facilities, it is likely that health system factors could be
influencing outcomes in the group as well as differences in quality of health insurance,
which could be associated with the types and the quality of providers and health facilities that are available to the local user population. Therefore, efforts to ameliorate the
observed disparities should include a focus on increased understanding of the etiology
and improved management and treatment of aggressive disease.
Study limitations. Limitations of this study include the retrospective nature of the
data collection by tumor registrars and collection protocol at each of the collection
sites. Additionally, despite highly consistent findings, the results of this study are not
generalizable to other AA populations mainly due to the unique geographic and political structure of Washington, DC. Moreover, while the results demonstrated a high
incidence triple negative breast cancer in AAs, much of the HER2 data are missing.
Still, findings based on our data were consistent with other studies,22,33–49 indicating that
the District’s triple negative breast cancer rates resemble rates found at other locations
with large AA populations. Another major limitation was that the DC Cancer Registry
does not link with National Death Index the lack of NDI linkage produces very low
survival rates although giving us very consistent results. Additionally, for family history, almost half of the records do not have information on family history limiting our
analysis. Regarding the categorization of Hispanic ethnicity and race, less than 3% of
the records have Hispanic codes and more than 12% are coded as unknown Hispanic.
It is important to note that “Hispanic” encompasses a heterogeneous group, which
should be considered when identifying risk factors for breast cancer and survivorship.
Finally, where the patient sought care was excluded from the data set inhibiting further analyses. However, inclusion of these data in the future will guide future efforts
to examine additional factors contributing to our findings.
Summary. In summary, the District of Columbia has the highest mortality due to
breast cancer of all U.S. states. Our findings suggest that the high rate of aggressive
breast tumors, characterized by high grade and ER/PR negativity, may adversely affect
mortality rates in the District. Our data show that negative tumor characteristics are
more highly pronounced in AAs compared with WAs and that AAs and other underserved populations may benefit from early detection and behavioral risk reduction
activities, such as collecting a family health history, which may greatly reduce late stage
diagnosis and cancer mortality.
These findings also suggest the importance of additional community-based efforts to
facilitate early detection of breast cancer and prompt linkage to care at cancer centers
providing state-of-the-art therapy, as well as innovative research to identify the biologic
drivers of aggressive disease in AAs. Community-based approaches, particularly within
the African American community, have resulted in favorable outcomes in uptake of
health care resources and motivating healthy behaviors.61,62 As our findings indicate,
higher incidence within this group regardless of income, community-based efforts, and
interventions tailored for AAs may address this disparity. Developing tailored behavioral prevention messages aimed at risk reduction, improving use of cancer screening,
increasing the use of chemopreventive options, and surgical intervention for aggressive
tumors may have an additional impact on the District’s cancer mortality rate.
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