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Institutional Inequities: 
Programs policies and practices 
in government agencies, laws 
and regulations, businesses, 

schools, etc. 

Social Inequities: unequal 
access to the benefits and 
rights of society based on 

class, race/ethnicity, 
immigration status, gender, or 

sexual orientation  
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Probable Causal Paths – Obesity example 
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Structural racism      Residential      Obesity      Molecular      Cancer   
& discrimination           segregation                                 consequences 

BMI>30

Centers for Disease Control, 2017 
National Center for Health Statistics
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Blue text= Cancers associated with 
overweight obesity 

Obesity and cancer disparities (female sex)

Top sit es for cancer risk disparit ies
1. K. sarcoma RR=3.60
2. Myeloma RR=2.60
3. Stomach RR=2.14
4. Liver  RR=1.40
5. Pancreas RR=1.34 
6. Cervical              RR=1.22
7. Colorectal RR=1.18
8. Esophageal       RR=1.16
9. Kidney RR=1.14
10. Endometrial RR=1.01
All Sites  RR=0.92

Cancer Facts and Figures for African Americans 2022-2024
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Top sit es for cancer mortality disparit ies
1. Stomach            RR=2.31
2. Myeloma RR=2.24
3. Endometrial      RR=1.97
4. Cervical              RR=1.65
5. Breast             RR=1.41
6. Liver                   RR=1.35
7. Colorectal         RR=1.31
8. Pancreas           RR=1.28
9. Esophageal       RR=1.04
10. Bladder              RR=1.04
All Sites  RR=1.12

95% of the excess cancer 
deaths among Black women 
are due to EC, BC, CRC



Biologic mechanisms of obesity and 
breast cancer

The impact of obesity on the tumor microenvironment
Abstracted from Devericks EN, Carson MS, McCullough LE, Coleman MF, and Hursting SD. 
Cancer and Metastasis Reviews. 2022

Adapted from Lynch et al. 2010
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(1) Later stage at diagnosis
(2) Development of aggressive 
breast cancers
(3) Poor treatment outcomes 
(suboptimal dosing, presence of 
comorbidities, poor adherence)
(4) Breast cancer-related death

Matthews et al. Int J Mol Sci 2016; Pierobon and Frankenfeld BCRT 2013; 
Ross et al. Cancer 2019 

Mechanisms drive the complicated obesity-breast 
cancer association and related disparities

Obesity associated with:
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80% of Black women are 
overweight or obese at diagnosis

Sound 
familiar?



Biologic distinction vs. prevalence 
of risk factors

(1) Black women more likely to 
have CLS BUT…

(2) Almost entirely driven by 
the higher prevalence of 
obesity



Direct and indirect effects on biology

Structural racism      Residential      Obesity     Molecular    Cancer              
& discrimination           segregation                                consequences 

INTERVENTION

Stress  inflammation, stress induced 
hormones,  epigenetic modifications, 

accelerated aging 
(telomere length and epigenetic age)

126%

29%

Low SES High SES

Black-W
hite BC M

ortality D
isparity 

Lord, BD et al Cancer causes & control (2023)
Collin, LJ et al JNCI-CS (2019)

Social Isolation



Direct and indirect effects on biology

Structural racism      Residential      Obesity     Molecular    Cancer              
& discrimination           segregation                                consequences  

SYNERGISM, GREATER THAN ADDITIVE, 
MORE THAN MULTIPLICATIVE, &

BEYOND QUANTIFIABLE

College Graduation

Job density

Contemporary Mortgage 
Discrimination

Gohar et al. (McCullough Sr. Author) BCRT (2022)
Miller-Kleinhenz et al. (McCullough Sr. Author) Frontiers in Oncology (2023)

Genes were implicated in breast 
carcinogenesis, including genes related 
to inflammation, immune function, ER 
activation, and stress response

Do et al. (McCullough Sr. Author) BCRT (2020)



Why it matters?

Miller-Klienhenz et al. (McCullough Sr. Author) JAMA Network Open (2024)

Historic Mortgage Discrimination  
Development of late-stage disease 

Historic Mortgage Discrimination  
Development of ER- disease 

White Women  
Social intervention 

(access)

Black Women 
Structural intervention 

(justice) 



Saini, G., Ogden, A., McCullough, L. E., 
Torres, M., Rida, P., & Aneja, R. (2019). 
Disadvantaged neighborhoods and racial 
disparity in breast cancer outcomes: the 
biological link. Cancer causes & control : 
CCC, 30(7), 677–686

Barnard, ME (2023). Psychosocial stressors and breast cancer gene expression in the 
Black Women's Health Study. Breast cancer research and treatment 

*Jenkins, BD (2023). Neighborhood Deprivation and DNA Methylation and Expression 
of Cancer Genes in Breast Tumors. JAMA network open

*Miller-Kleinhenz, JM (2023). Redlining-associated methylation in breast tumors: the 
impact of contemporary structural racism on the tumor epigenome. Frontiers in oncology

Pichardo, MS (2023). Association of Neighborhood Deprivation With Prostate Cancer and 
Immune Markers in African American and European American Men. JAMA network open

Pichardo, CM (2023). Association of neighborhood gentrification with prostate cancer 
and immune markers in African American and European American men. Cancer medicine

*Gohar, J (2022). Neighborhood characteristics and breast tumor methylation: using 
epigenomics to explore cancer outcome disparities. Breast cancer research and treatment

Shen, J (2022). Neighborhood disadvantage and biological aging biomarkers among 
breast cancer patients. Scientific reports

Guerrero-Preston, R (2019). JAK3 Variant, Immune Signatures, DNA Methylation, and 
Social Determinants Linked to Survival Racial Disparities in Head and Neck Cancer 
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Evidence to date…



1. Repair trust to increase engagement: 
acknowledging and validating the systemic 
and practical barriers that have prevented 
the inclusion of minoritized groups in 
research 

Opportunities

2. Improve our measures: neighborhood 
deprivation, structural racism, social 
connectedness and resilience

3. Seek collaboration: between basic, 
population, and environmental scientists
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• Don’t exploit our pain without also exploring our power
• Not passive receipents of oppression. What does it look like when 

communities respond to and cre for one another?
• None of us were around when this house was built. But it is ours to 

deal with now
• Is not hatared, it is the grooves of routine and expectation, patterns 

of a social order that have been in place so long looks natural when it 
isn’t. Everywhere but invisible. Message – one kind of person is more 
deserving of freedom than another kind. Freedon to resist and fight 
for your human right to do so. 
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