
An interplay between social and structural determinants 
of health and stress in breast cancer

Adana A. M. Llanos, PhD, MPH
Associate Professor of Epidemiology

National Cancer Policy Forum Workshop
Biological Effectors of Social Determinants of Health in Cancer: Identification and Mitigation 
Session 2
March 20, 2024



NEIGHBORHOOD 
DISINVESTMENT 

VS. 
NEIGHBORHOOD 

INVESTMENT 

Plascak JJ…Llanos AAM Cancer 2022 

Residence in areas with increasing 
physical disorder – a measure of 
neighborhood disinvestment – is 

significantly associated with shorter 
breast cancer survival



1930s Home Owners’ Loan Corporation (HOLC) Mortgage 
Security Redlining Map of Essex County, NJ

Plascak JJ…Llanos AAM, JAMA Netw Open 2022 

SOURCE: The Digital Scholarship Lab, “Mapping 
Inequality: Redlining in New Deal America,”  
https://dsl.richmond.edu/panorama/redlining/
#loc=10/40.793/-74.629&city=essex-co.-
nj&area=A30 
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Residence in neighborhoods 
where there was marked 

lending discrimination by race 
has an inequitable impact on 

breast cancer outcomes.

https://dsl.richmond.edu/panorama/redlining/#loc=10/40.793/-74.629&city=essex-co.-nj&area=A30
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https://dsl.richmond.edu/panorama/redlining/#loc=10/40.793/-74.629&city=essex-co.-nj&area=A30


 Allostatic load is an early marker of 
increased morbidity and mortality

 Weathering Hypothesis
• The health of Black women may 

begin to deteriorate in early 
adulthood as a physical consequence 
of cumulative socioeconomic 
disadvantage

 Evidence shows disparities in allostatic 
load by race, ethnicity, and SES as early 
as childhood and adolescence

Cumulative disadvantage is linked to increased risk 
of chronic physiologic stress (‘allostatic load’)

Geronimus AT, Ethn Dis 1992; Rainisch BK, J Adolesc Health 2013



Allostatic load scores are higher in Black women (and men) 
and associated with breast cancer

Elevated allostatic load (≥3) by race and history of breast cancer 
(HoBC)

Source: Parente V, Psycho-Oncol 2013Source: Geronimus AT, Am J Public Health 2006

Probability of having an allostatic load score ≥4, as predicted by 
race and gender
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Higher allostatic load score is cross-
sectionally associated with breast 

cancer in Black women 
(OR 2.08, 95% CI: 1.02, 4.22) but not 

White women 
(OR 0.94, 95% CI: 0.62, 1.42).

Geronimus AT, Am J Public Health 2006; Parente V, Psycho-Oncol 2013

“The biological burden of breast 
cancer may be greater for Black 

women compared to White women.”
- Parente V et al.



Associations between pre-diagnostic allostatic load and 
breast tumor characteristics

Xing CY…Llanos AAM, Cancer Epidemiol Biomarkers Prev 2020

Adjusted associations of higher allostatic load score with more unfavorable breast 
tumor clinicopathology
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Xing CY…Llanos AAM, Breast Cancer Res Treat 2020

Adjusted associations of higher allostatic load using the lipid/metabolic 
profile-based measure with lower HRQOL

Odds Ratio
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Lipid/metabolic profile-based measure of 
allostatic load and HRQOL 2 years post-diagnosis



Inflammatory profile-based measure of 
allostatic load and HRQOL 2 years post-diagnosis

Adjusted associations of higher allostatic load using the inflammatory 
profile-based measure with lower HRQOL
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Xing CY…Llanos AAM, Breast Cancer Res Treat 2020



Emerging evidence supports a prospective association 
between allostatic load scores with breast cancer incidence

Study sample: WHI (N = 27,393; 1,722 incident 
BCs; 17.2 yrs of follow-up)
 8-biomarker allostatic load score:

• Pulse rate
• SBP*
• DBP*
• WHR*
• CRP
• Total cholesterol*
• BMI*
• Glucose*

Study sample: UK Biobank (N = 181,455; 5,701 
incident BCs; 11.7 yrs of follow-up)
 11-biomarker allostatic load score:

 Pulse rate
 SBP*
 DBP*
 WHR*
 CRP
 Total cholesterol*
 LDL-C*
 HDL-C*
 Triglycerides*
 HbA1c
 Creatinine

Guan Y, Breast Cancer Res 2023; Wang F, Prev Med 2024  

The risk of BC was increased by 
36% among individuals with higher 

allostatic load scores
(HR T3 vs T1  = 1.36, 95% CI: 1.20, 1.54)

The risk of BC increased by 5% 
for each one-unit increase in 

allostatic load score 
(HR 1.05, 95% CI: 1.04, 1.07)



New research questions
 Can we develop a standardized method for 

allostatic load score computation for 
cancer epidemiology studies? 
• Can we validate that method to advance 

the understanding of the link between 
allostatic load and cancer inequities?

 What is the combined impact of allostatic 
load and neighborhood context on breast 
cancer?
• Do these associations underlie the 

sociobiologic/biosocial/biopsychosocial 
mechanisms of persistent cancer 
inequities? 

R01CA274564 (Llanos/Adams-Campbell)
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Figure adapted from the National Cancer Institute



Addressing breast cancer inequities

Warnecke Transdisciplinary Model of Population Health and Disparities 
for a cells to society or society to cells approach 

Warnecke R, Am J Public Health 2008;McDade TW & Harris KM, Disc Soc Sci Health 2022
Figure adapted from the National Cancer Institute



Multilevel, multidimensional SDOH contributors to breast 
cancer inequities
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THANK YOU!
al4248@cumc.columbia.edu

www.publichealth.columbia.edu/
research-labs/llanos-lab 

@AdanaLlanos
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