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Disparity in breast cancer incidence/outcomes

• Breast cancer incidence rates 
by race converged in 20121

• Mortality rate from breast 
cancer is 42% higher among 
Black Americans, the highest of 
any racial/ethnic group1

• Black women are more likely to 
be diagnosed with ER negative 
and PR negative subtypes2

• Disparities persist even when 
controlling for socioeconomic 
and cancer related factors3,4

1. DeSantis CE. Breast cancer statistic, 2015: Convergence of incidence rates 
between black and white women. CA:A Cancer Journal for Clinicians. 2016; 
66(1):31-42

2. Rauscher et al. Racial disparity in survival from estrogen and progesterone 
receptor-positive breast cancer:implications for reducing breast cancer mortality 
disparities. Cancer Res Treat, 2017;163(2) 321-330

3. Dunn et.al. Health disparities in breast cancer: Biology meets socioeconomic 
status. Breast Can Res and Treat. 2010; 121(2):281-292

4. Santorelli et al. Racial differences in the effects of comorbidity on breast cancer-
specific survival. Cancer Causes Control. 2017; 28(8) 809-817

NCI SEER Cancer statistics Review 
1975-2016



Defining race in disparities research

• Persistence of disparities despite social factors begs a 
closer look 
– The role of tumor biology in disparate outcomes 
– Critique of the way race is defined to potentially consider the 

heterogeneity within populations
• African-Americans comprise a heterogenous group of 

people
• Majority of work has focused on inter-racial disparity rather 

than intra-racial differences



Black American women and African ancestry

• Triple negative breast cancer 
phenotype occurs in 15% of 
White American breast cancers 
and 30% of Black American 
breast cancer1

• Studies comparing Hispanic 
Black women with Hispanic 
White women showed Black 
women to have a greater risk of 
diagnosis of aggressive 
disease2

1. Newman. Disparities in breast cancer and African ancestry: a 
global perspective. Breast J, 2015. 21(2):133-9

2. Banegas et al. Breast cancer characteristics and outcomes 
among Hispanic Black and Hispanic White women. Breast Cancer 
Res Treat. 2012 Aug; 134(3):1297-1304.



Definitions of race

• 2000 Census-95% of Black Americans and 97% of white Americans 
acknowledge a single identity1

• Average ancestry proportions are 73.2% African, 24% European, 0.8% 
Native American2

– Highest levels of African ancestry found in African Americans living 
in or born in the South

• Concordance between self-identified race and ancestry
– Individuals with less than 28% African ancestry identify as 

European Americans rather than as African American2

– Individuals with more than 5% Native American ancestry most 
likely to self-identify as Latino

– Heterogeneity exists in percent African ancestry among those who 
self-identify as “Black” race

1. Perez. The changing racial and ethnic composition of the US population: 
emerging American identities.Popul.Dev.Rev.35.1-51

2. Bryc. The Genetic Ancestry of African Americans, Latinos, and European 
Americans across the United States



Definitions of race

Worsham, Kittles, et al. Race as a social construct in head and neck 
cancer outcomes. Otolaryngol Head Neck Surg. 2011 March; 
144(3)381-389



Rationale for current study

• Initiate a closer look at the way a heterogenous group is defined
• Investigate the correlation between African ancestry among Black 

women and breast cancer outcomes
• Identify if the Black-White disparity persists unaltered when accounting 

for ancestry heterogeneity within the Black population
• Gain a greater understanding of causes for racial/ethnic disparities
• Study hypothesis: Deaths from and after breast cancer will be greatest 

in Black women with greater percentage African ancestry when 
compared to White women



Objectives

1. To evaluate the association between breast cancer incidence among 
Black women stratified by percent African ancestry compared to White 
women participating in the WHI Clinical Trials and Observational Study 
(OS).

2. To evaluate the prevalence of different breast cancer subtypes (i.e. 
hormone receptor positive, Her-2 enriched, triple negative) among Black 
women stratified by African ancestry with incident breast cancer 
compared to White women with incident breast cancer participating in 
the WHI CT and OS.

3. To evaluate the association between deaths from and after breast cancer 
among Black women stratified by percent African ancestry compared to 
White women participating in the WHI Clinical Trials and Observational 
Study (OS).



Assessed for eligibility 
(n = 161,808 )

Not self-identified as White or Black
(excluded n = 13,649)

Self-identified as White or Black
(n = 148,159)

No prior history of breast cancer
(n =148,159)

Mammogram within five years at study entry
(n = 130,040)

Had health insurance on enrollment
(n = 120,215)

MORTALITY DATASET (All breast cancer patients)
Final N = 7,994

Without mammogram <5 yrs of enrollment
(excluded n = 13,038)

Without prior history of breast cancer 
(excluded n = 5,081)

Without health insurance 
(excluded n = 4,584)

Without breast cancer 
(excluded n = 112,221)

CONSORT Diagram

BREAST CANCER INCIDENCE DATASET
Final N = 120,215



Methods

• Race/ethnicity was by self-report
• Genetic information obtained from 656,852 single 

nucleotide polymorphism (SNPs)
• 80% African ancestry is the median African ancestry 

among Black women in the Women’s Health Initiative
– Ancestry data analyzed with 80% as cutoff and also by 

quartiles
• Median follow up since breast cancer diagnosis was 8.4 

years
• Statistics-Cox proportional hazard regression, logistic 

regression, Kaplan-Meier survival plots with log rank p-
value



Results-Univariate Analysis

• Results consistent with published literature
• Factors associated with increased breast cancer mortality

– Black race HR 1.47 (1.07-2.03)
– Current smoker HR 1.47 (1.03-2.11)
– ER negativity HR 3.15 (2.59-3.82)
– PR negativity HR 2.77 (2.31-3.31)
– Triple negativity HR 3.15 (2.53-3.91)
– Distant disease HR 23.71 (17.19-32.71)
– Larger tumor size, positive lymph nodes, receipt of chemotherapy 

all associated with increased mortality
• No difference by percentage African ancestry in breast cancer 

incidence or hormone receptor subtype with the exception of 
Her 2 positivity



Results-Univariate Analysis

<80% African
N=172
N (%)

≥80% African
N=136
N (%) p-value

Patient Characteristics
Cancer Histology Ductal 133 (77) 102 (75) 0.1436

Lobular 12 (7) 17 (13)
Ductal and lobular 26 (15) 14 (10)
Other histology 1 (1) 3 (2)

Estrogen receptor assay Positive 131 (76) 92 (68) 0.0969
Negative 41 (24) 44 (32)

Progesterone receptor assay Positive 112 (65) 76 (56) 0.0989
Negative 60 (35) 60 (44)

ER/PR status ER+PR+ 110 (64) 73 (54) 0.2990
ER+PR- 21 (12) 19 (14)
ER-PR- 39 (23) 41 (30)
ER-PR+ 2 (1) 3 (2)

HER2/NEU Positive 21 (12) 28 (21) 0.0459
Negative 151 (88) 108 (79)

Triple negative Not triple negative 139 (81) 106 (78) 0.5348
Triple negative 33 (19) 30 (22)

Double negative Not ER-PR- 151 (88) 122 (90) 0.5990
ER-PR- 21 (12) 14 (10)

Summary Stage (SEER) Localized 117 (68) 94 (69) 0.9788
Regional 51 (30) 39 (29)
Distant 4 (2) 3 (2)

Breast Cancer characteristics of participants by percentage African Ancestry.



Results-Breast Cancer Incidence-Multivariate Analysis

Forest Plot 
Multivariate 
Breast Cancer 
Incidence by 
Race and 
Ancestry



Results-Breast Cancer Mortality by Ancestry-Multivariate 
Analysis

Forest Plot 
Multivariate 
Breast Cancer 
Mortality by 
Ancestry



Results-Breast Cancer Mortality

Breast 
Cancer 
Mortality by 
Percentage 
Ancestry-
ER Negative

No significant difference by 
percentage African ancestry



Results-Breast Cancer Mortality

Breast 
Cancer 
Mortality by 
Percentage 
Ancestry-PR 
Negative

No significant difference by 
percentage African ancestry



Results-Breast Cancer Mortality

Breast 
Cancer 
Mortality by 
Percentage 
Ancestry-ER 
Positive

Mortality from ER positive breast 
cancer twice as likely in the <80% 
African ancestry group



Results-Breast Cancer Mortality

Breast 
Cancer 
Mortality by 
Percentage 
Ancestry-PR 
Positive

Mortality from PR positive breast cancer 
more likely in the <80% African ancestry 
group



Discussion

• No difference in incidence of breast cancer by percentage 
ancestry

• Her 2 positive cancer more prevalent in higher percentage 
African ancestry with no difference in triple negative 
incidence

• Increased mortality among ER positive tumors in patients 
with <80% African ancestry, but did not reach statistical 
significance

• CVD as cause of death more prevalent among women with 
>80% African ancestry



Conclusion

• The cause for the Black-White disparity in breast cancer 
outcomes is complex
– Involves socioeconomic, environmental, ancestral and 

biological factors
• Ancestry should be considered as one piece of the puzzle 

in determining the root cause of the disparity
• More work is needed that considers ancestry when 

modeling causes for breast cancer racial disparities
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