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OBJECTIVES

•Focus on racial/ethnic disparities (AA and Hispanics) in 
breast cancer outcomes in USA

•Recently published data 
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SIRE (SELF IDENTIFIED RACE AND ETHNICITY) VS 
GENETIC ANCESTRY  

•Race and ethnicity is a multi dimensional social 
construct that reflects how the individuals perceive 
themselves as well as how they are perceived by others

• Race changes based on who is making the assignment
• Racial health disparities vary depending on gradients of     
skin color    
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CAUSES OF RACIAL HEALTH DISPARITIES

SOCIAL/ENVIRONMENTAL vs BIOLOGICAL/GENETICS
•Healthcare access
•Structural racism, prejudice
•Neighborhood context (area level wealth, education, 
professions)

•Socio-economic status and its associated stress
•Individual level lifestyles and behaviors (obesity, co-
morbidities)
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Fig 1.

Iyer HS, Gomez SL, Cheng I, Rebbeck TR (2022) Relative impact of genetic ancestry and neighborhood socioeconomic status on 
all-cause mortality in self-identified African Americans. PLOS ONE 17(8): e0273735. https://doi.org/10.1371/journal.pone.0273735
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0273735

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0273735
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RELATIVE IMPACT OF GENETIC ANCESTRY AND NEIGHBORHOOD SOCIOECONOMIC STATUS ON ALL-CAUSE 
MORTALITY IN SELF-IDENTIFIED AFRICAN AMERICANS
HARI S. IYER, SCARLETT LIN,  GOMEZIONA CHENG, TIMOTHY R. REBBECK
PLOS 2022
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COMMONWEALTH FUND ANALYSIS 2021
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CHARACTERISTICS OF HEALTH SYSTEMS THAT 
AMELIORATE HEALTH DISPARITIES 
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CONTRIBUTIONS OF DIFFERENT FACTORS ON 
BREAST CANCER MORTALITY 

• Socio-economic factors: low SES, lack of insurance or under-
insurance, access to screening mammography

• Environmental factors: Obesity, dietary factors (exposure to estrogen-
like compounds)

• Biological factors: 

Prevalence of inherited mutations in different sub-groups

Genetics effects on environmental factors 

Explanation for higher prevalence of triple negative, HER2 positive         
breast and early onset breast cancers  
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MARTINEZ ET AL: BREAST CANCER RESEARCH 
TREATMENT 166: 185-193, 2017
• California Cancer Registry: 29,626 Hispanics and 99,862 NHW with 

invasive breast cancer dx 2004-14.
• Analyzed prevalence of different breast cancer subtypes

• Triple negative breast cancer and HER2 positive breast cancers were 
more common in Hispanics (HR 1.29 and 1.19 respectively).

• Hispanic women had a higher Mortality Rate ratio of 1.24

• Neighborhood SES and health insurance status accounted for most of 
the differences in mortality
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MARTINEZ ET AL: BREAST CANCER RESEARCH 
TREATMENT 166: 185-193,2017
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MARTINEZ ET AL: BREAST CANCER RESEARCH 
TREATMENT 166: 185-193,2017
• Hispanics had higher percentage of patients living in low SES 

neighborhoods: 52.7 vs 21.1%
• Hispanics had higher percentage of patients with Medicaid insurance: 

30.8 vs 17%

• Hispanics had more advanced disease: less Stage 1: 39.8 vs 51.1%; 
more likely with positive nodes: 41.1% vs 31.5%; Stage 3-4: 39.2 vs 
28.4%
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MARTINEZ ET AL: BREAST CANCER RESEARCH 
TREATMENT 166: 185-193,2017
• Hispanics had higher TN and HER2 positive subtypes: TN: ORR 1.29; 

ER neg HER2 +: O.R 1.31; ER pos HER2 pos OR 1.19.
• In a model that included all variables, mortality among Hispanics was 

significantly lower than among NHW (MRR 0.90, C.I. 0.87-0.94). 
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MARTINEZ ET AL: BREAST CANCER RESEARCH 
TREATMENT 166: 185-193,2017
• Younger women had a higher risk of dying than older women (p<0.001)

• Mortality differences between Hispanics and White were greatest in the 
younger group (MRR 1.42 vs 1.13)



©2023 Mayo Foundation for Medical Education and Research  |  WF1201713-26

FEJERMAN L: EFFECTS OF GENETIC ANCESTRY 
ON BREAST CANCER IN HISPANICS 
• European ancestry is associated with increased risk of breast cancer 

among Hispanics in San Francisco area (OR 1.79, C.I. 1.28- 2.79) 
(Cancer Res. 2008 )

• OR 1.20 among Mexican women with every 25% increase in European 
ancestry (C.I. 1.03- 1.41) (Cancer Epidemiol Biomarkers Prev. 2010 )

• 50% or more Native American ancestry in Hispanics is associated with 2 
times mortality (Cancer Research 2013)
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ENGMANN NJ ET AL: CANCER EPIDEMIOL
BIOMARKERS PREV ; 26(9): SEPTEMBER 2017
• Pathways Study: Prospective study of women with breast cancer in 

Kaiser Permanente Health System
• Analyze the effects of genetic ancestry on 506 Latina women with 

invasive breast cancer on outcome

• Proportional hazard models: No impact of Indigenous American 
ancestry on breast cancer recurrence, breast cancer mortality and all 
cancer mortality 

• Improving health care quality and access eliminates the association 
between genetic ancestry and breast cancer outcomes in Latinas
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Jemal A;, et al , JCO.73.7932, 2017
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Lancet  389,  2017



©2023 Mayo Foundation for Medical Education and Research  |  WF1201713-33



©2023 Mayo Foundation for Medical Education and Research  |  WF1201713-34



©2023 Mayo Foundation for Medical Education and Research  |  WF1201713-35



©2023 Mayo Foundation for Medical Education and Research  |  WF1201713-36

Holowatyj AN et al: ;; JCO 2018
Copyright © 2018 American Society of Clinical Oncology
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AACR- SAN ANTONIO 
BREAST CANCER 2022-
UPDATE RXPONDER

• 4048 women with ER positive localized 
breast cancer with 1-3 + nodes, RS 14-25

• 5-year invasive disease-free survival: 
91.5% White women vs 87.2% Black 
women

• Black women had higher BMI (mitigated 
the effects)

• Black women with higher grade tumors



©2023 Mayo Foundation for Medical Education and Research  |  WF1201713-38

NEWMAN L: JAMA SURGERY 2017
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BREAST CANCER IN YOUNG WOMEN

• Age 35-40: Breast cancer is #1 cause of death and #1 cancer in USA

• Age 25-34: Breast cancer is #2 cause of death (behind accidents) in 
USA

• Age 25-40: Breast cancer accounts for 23% of all cancer deaths (#1 
cancer) in USA

• Age 15-39: Hispanics 3.25 RR and AA 1.65 RR compared to NHW

• Keegan et al: 5605 breast cancer women age 15-39 diagnosed 2005-
09: more likely TN, HER2 positive, Stage 3-4, more Hispanics, AA, NA.
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CONCLUSIONS FROM RECENT DATA

• Disparities are greatest in young age group (age less than 40)

• There is a need for more studies on the interplay between genetic and 
environmental factors 

• There is a need for preventive interventions in the young age group (age 
less than 40)

• Need for preventive interventions in low SES neighborhoods and 
uninsured/under-insured patients.
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Low SES

Discrimination & Increased 
Stress

Increased Cortisol

Early Onset Obesity

Increased IL-6 & TNFa

Increased Aromatase

Increased Genotoxic Metabolites

Increased Estrogen

Early Onset Breast Cancer

Poor Dietary Habits
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CHILDHOOD OBESITY

• Prevalence of obesity in US children and adolescents has tripled over 
the last 30 years (NHANES data).

• Prevalence is highest in non-White subsets: 30% AA, 20% Mexican 
American, 11% NHW (Ogden et al, JAMA 2002)

• Obesity in childhood predicts for adult obesity: Among 2400 obese 5-14 
year old followed for 17 years, 83% AA vs 68% NHW were obese as 
adults (Obesity Res 2005)

• Low income is associated with higher obesity and higher consumption of 
fast foods, snacks and soft drinks.
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743-750V
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MUST A ET AL: THIRD HARVARD GROWTH STUDY – J PEDIATR 2012; 160: 
743-750
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N Mauras et al:
JCEM 2015
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JNCI 2012
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FUHRMAN ET AL JNCI 2012
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MAURAS N ET AL: JCEM 2012
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MAURAS N, SANTEN R, COLON-OTERO G, HOSSAIN J, WANG Q, MESAROS
C, BLAIR IA: ESTROGENS AND THEIR GENOTOXIC METABOLITES ARE 
INCREASED IN OBESE PRE-PUBERTAL GIRLS. JCEM JUNE 2015; 100(6): 
2322-8



©2023 Mayo Foundation for Medical Education and Research  |  WF1201713-52

TAKE HOME MESSAGES

• Race is a social construct

• Racism is still a significant problem in the USA and the rest of the world

• Main cause of breast cancer disparities relate to historical socio-
economic disparities 

• Achieving health equity in breast cancer outcomes will require changes 
in health systems and health policies that address socio-economic 
disparities and health access issues

• Breast cancer disparities are more marked in the young patient age 
groups (age <50) and early onset obesity may be a main factor

• New breast cancer preventive and screening interventions are needed 
focusing in low-income minority populations 
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