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INTRODUCTION
Examinations of patients across the cancer continuum show
persistent racial disparities in diagnosis, access to care and
mortality1. These disparities in presentation, treatment, and
clinical outcomes (i.e., recurrence, mortality, treatment complica-
tions) are the result of interactions between social, behavioral,
environmental, and biological exposures2. For Black breast cancer
patients, these exposures are further contextualized within
structural and systemic inequalities rooted in racism, sexism, and
social class3. The objective of this commentary is to propose
allostatic load as a framework to understand and measure
disparities in breast cancer across the continuum from diagnosis
through survivorship (Fig. 1). Moreover, Allostatic load provides a
multidimensional framework that integrates the physiologic
implications of structural inequity and inequality within the
setting of biological, environmental, social, and behavioral
factors2.

OVERVIEW OF RACIAL DISPARITIES IN BREAST CANCER
Significant advances in breast cancer diagnosis, treatment, and
survival have not translated into improvements in survival for
Black women compared to their White counterparts4. Specifically,
Black women are diagnosed with advanced stages of breast
cancer, higher rates of aggressive subtypes, and are less likely to
complete recommended systemic and locoregional therapies4,5.
The causative agents of these disparities likely include an interplay
between social determinants of health (SDH) rooted in structural
inequity and systemic inequality, increased oncological risk
profiles secondary to genetic ancestry and underlying tumor
biology5. To date, the majority of research attempting to
understand the persistent racial disparities in breast cancer clinical
outcomes have used frameworks that focus on elements of
socioeconomic factors, genetic ancestry, clinical variables (i.e.,
tumor stage, subtype), or treatment differences in isolation. Thus
far, studies have neither integrated structural inequity or systemic
inequality nor studied their effects prospectively to understand
their role in clinical outcomes for breast cancer patients. This
knowledge gap is significant as prior studies suggest living in a
society with sociocultural norms resulting in sociopolitical and
economic marginalization accelerates health deterioration6. The
current approach to describing and defining racial disparities in
breast cancer has resulted in an incomplete understanding of the
contributions and relationships among structural inequity, sys-
temic inequality, psychosocial, environmental and genetic factors
on presentation, treatment, and clinical outcomes. Consequently,
we propose allostatic load as a framework to define, measure, and

understand the implications of structural inequity and systemic
inequality on the racial disparities Black breast cancer patients
experience across the cancer continuum.

STRESS, CANCER, AND ALLOSTATIC LOAD AS A FRAMEWORK
FOR STRUCTURAL INEQUITY AND SYSTEMIC INEQUALITY
Psychosocial stressors have been implicated in tumor initiation
and progression. The proposed pathway includes the release of
primary stress hormones such as cortisol and catecholamines by
the hypothalamic–pituitary–adrenal axis (HPA) and the autonomic
nervous system (ANS) respectively7. Stress hormones influence the
tumor microenvironment by decreasing the immune response,
increasing cancer cell migration and invasion while concomitantly
stimulating angiogenesis7.
In addition to tumorigenesis, stress hormones have effects on

the cardiovascular (e.g., regulation of blood pressure and heart
rate by catecholamines) and metabolic systems (e.g., increased
gluconeogenesis due to elevated cortisol) that has implications for
chronic illnesses such as cardiovascular disease and diabetes7. The
non-tumorigenic physiologic effects of stress hormones, in the
setting of acute stressors, are an adaptive response termed
Allostasis8. Allostasis describes an appropriate physiologic
response to a stressor and a return to baseline upon resolution
of the stressor8. Conversely, persistent physiologic dysregulation
secondary to chronic psychosocial stressors is called allostatic load
(AL)8.
AL describes how the chronic activation of the stress response

in the setting of elevated psychosocial stressors (e.g., neighbor-
hood deprivation, social isolation, financial hardship, unemploy-
ment) leads to physiologic dysregulation and subsequent
increased risk for illness such as cancer, obesity, diabetes, and
heart disease9. AL provides a unique framework to understand
and measure the implications of chronic stress as mediated
through environmental and psychosocial factors on health status
and health outcomes9. Furthermore, it enables the operationaliza-
tion of the cumulative physiologic impact of deprivation driven by
structural inequity and systematic inequality6. At its core, AL
frames the multisystem biologic stress responses of the HPA and
the autonomic nervous system on the development of disease
and response to treatment9.
Currently, there are no specific biomarkers used in the

calculation of AL. Instead, AL is operationalized with a composite
score of measures of primary stress mediators (i.e., cortisol),
secondary outcomes from the primary mediators (i.e., C-reactive
protein, glycosylated hemoglobin) and downstream health out-
comes (e.g., heart disease, diabetes, cancer)9,10. Biomarkers for AL
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include ones of the neuroendocrine (e.g., cortisol), cardiovascular
(i.e., systolic blood pressure, diastolic blood pressure, triglycerides),
metabolic (body mass index, creatinine, fasting blood glucose), and
the immune system (white blood cell count, C-reactive protein)9,11.
Higher AL scores are interpreted as reflecting greater physiologic
dysregulation secondary to external stressors.
Studies evaluating AL suggest an association between external

stressors such as poverty, financial hardship, increasing job
demands and lower education attainment and elevated AL9,12–14.
Moreover, there are age, racial, and sex-based differences in AL
with older age, Black race, and female sex being associated with
elevated AL6,15,16. For instance, in Nelson et al.’s examination of a
multiethnic cohort, there was an association between high AL,
Black race, and peripheral artery disease17. These study results are
unsurprising as current United States sociocultural, political, and
economic norms create social hierarchies that adversely affect
health outcomes in the aforementioned groups18,19. Additionally,
elevated AL has been implicated in physical deterioration and
cognitive decline in the elderly and an increased all cause and
disease specific mortality among cancer patients8,20. Taken
together, these findings suggest AL could provide an avenue to
evaluate, measure, and operationalize environmental, structural,
and psychosocial sources of stress on clinical outcomes in
populations facing structural inequity and systemic inequality21.

Allostatic load and Black breast cancer patients
Multiple studies have evaluated the relationships between AL,
socioeconomic factors, and other chronic illnesses (cardiovascular
disease etc.), but there is a paucity of literature on AL among
patients with cancer9,22. Moreover, as of the writing of this paper,
only four studies have evaluated AL in Black breast cancer patients
(Table 1). Two studies reported race-related differences: Black
patients had higher AL than did white patients16,23. This finding is
consistent with other non-cancer studies showing Black women
having higher AL than their White female counterparts6. Studies
have also reported an association between elevated AL, Black race,
poor tumor prognostic features (large tumor size and poor tumor
differentiation), and aggressive subtypes (estrogen receptor
negative)16,24. In a repeated measures test of AL and patient
reported outcomes, the Functional Assessment of Cancer Therapy-
General (FACT-G) and Functional Assessment of Cancer Therapy-
Breast Cancer (FACT-B), high AL was associated with lower FACT-G
scores and the functional well-being subscale in the FACT-B25.
Collectively, these are important “early data”, suggestive of
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Fig. 1 Allostatic load framework for understanding disparities in
Black breast cancer patients. This figure describes the relationship
between genetic ancestry, allostatic load stressors, and cancer
diagnosis, treatment, and outcomes.
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interactions among structural inequity, systematic inequalities, AL,
and clinical outcomes among Black breast cancer patients.
Unfortunately, the rigor of these studies is limited by multiple

factors. There is heterogeneity in the calculation of AL making it
difficult to compare results across data sources. Moreover, none of
the calculations of AL used have been validated in breast cancer
patients nor have they been replicated in other studies. Since
these data come from secondary analyses with large data sets, the
biomarkers used for AL were limited by variables originally
included. The data are correlational, preventing causal inferences
between stressors, AL, and outcomes. To this end, the implications
of these findings on clinical outcomes and the integration of AL
into clinical practice requires further investigation. Nevertheless,
study results suggest AL may influence breast cancer outcomes
which warrants additional inquiry.

ADDRESSING RESEARCH GAPS IN AL AND BREAST CANCER
To address the gaps in AL research in breast cancer, key
biomarkers need to be established and validated to measure AL.
Such would enable comparison across studies and accumulation
of data to evaluate the reliability of AL effects. Beyond correlation
analysis, future prospective studies should focus on understanding
if AL functions as a mediator or moderator of the effect of
structural inequity and systemic inequalities on clinical outcomes.
Currently, AL is believed to function through a bifactor model26.
This suggests AL represents a common factor for its constituents
in conjunction with the individual constituents of AL acting
independently of AL. Defining AL’s role as a moderator or
mediator will help explain the relationship between biomarkers
and the strength and direction of those relationships individually
and as a composite score.
There are few AL studies with longitudinal designs. Conse-

quently, studies with longitudinal designs are needed to enable
measurements of AL at multiple time points. Clinical trials may
offer an important venue to explore the relationships between AL
and clinical outcomes as following accrual, treatment(s) type is
controlled and evaluated. Additionally, there are established
mechanisms for the collection of blood samples as correlatives
and patient reported outcomes (Box 1).

CONCLUSIONS
Racial differences in breast oncologic outcomes persist and show
little abatement4. Despite extensive research on racial differences
in clinical outcomes (e.g., mortality), longitudinal studies have not
been done to study the biologic impact of structural inequity and
systemic inequality on breast cancer outcomes. Early studies on AL
in Black breast cancer patients are suggestive of physiologic
dysregulation secondary to external and systemic stressors
playing a role in breast cancer outcomes. The routine collection
of AL in the delivery of oncology care would be transformative for
a comprehensive understanding of the intersectionality of raceTa
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Box 1: Recommendations to enable integration of allostatic
load into clinical trials

1. Use AL biomarkers standardized according to disease site and underlying
pathophysiology.

2. In all oncology clinic trials, collect AL biomarkers to enable calculation of
AL and test relationships to study endpoints (survival, recurrence,
tolerability, and trial completion).

3. Collect self-reported race, ancestry, and social determinants of health (e.g.,
employment, financial hardship, marital status etc.) in conjunction with AL
in all clinical trials.
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and gender that Black women face and its interplay with structural
inequity, systemic inequality, and clinical outcomes.
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