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Abstract

Background: Structural racism is a powerful determinant of health that drives health disparities, 

morbidity, and mortality across racialized and minoritized groups.

Purpose: This article discusses approaches for measuring structural racism and its resultant 

network of negative biopsychosocial consequences for health and well-being.

Methods: We draw on prevailing theoretical models and approaches to characterize both the 

nature of structural racism and integrated methods for assessing its consequences across mental 

and physical health.

Discussion: This article will serve to guide researchers in health-related disciplines to accurately 

assess the biopsychosocial consequences of structural racism in key populations.
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What is X? Structural Racism

Racism is a powerful structural determinant of health and health care for all persons within 

the United States (US) (Bailey, Feldman, & Bassett, 2021). At birth, individuals endure 

a process of racialization where they are categorized based on their, or their parents’, 

phenotypic characteristics (i.e., skin color), and assigned a racialized group (i.e., Black, 

Indian, Asian etc.) (Racialization, 2022). From this moment forward, opportunities in the 

US are structured based on one’s racialized group (Hamilton et al., 2015). From the health 

care providers and facilities available for birthing, to the quality of the homes and schools 

within neighborhoods, to the nature of interactions with arbiters of society (e.g., police, 

courts)—the experiences of persons in the US are conditioned largely on the value assigned 

to one’s racialized group (Bailey et al., 2017). (see Figure 1)
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The classification of humans has origins in evolutionary concepts of how Homo sapiens 
came to exist. In the 18th century, European scientists like Carl Linnaeus and Johann 

Blumenbach developed taxonomic systems to distinguish groups of people from each other 

by relying on differences in skin color (Smedley, 1999; Smedley & Smedley, 2005). Such 

differences between Europeans and the darker-skinned persons they encountered throughout 

the world served to justify a ranking system where European-like skin was assigned values 

of beauty, intelligence, and civility, and other groups were ranked below this self-described 

“white skin.” This ranked system of racialized groups is a part of the fabric of the founding 

of the US as its constitution legitimized the dislocation and genocide of Indigenous persons 

(i.e., Native Americans), the indentured servitude of Asian persons, and the enslavement of 

African persons and their descendants (Zinn, 1990). Later, that ranking system was used to 

justify the colonization of northern Mexico and the Pacific and Caribbean Islands and the 

imperialization of Middle Eastern nations.

When examining the role of structural racism on health and health care in the present, it is 

imperative that a discussion of the past is undertaken. The policies and procedures of the 

present are rooted in a past where the Indian Removal Act and Jim Crow segregation laws 

established segregated and impoverished Indigenous and Black neighborhoods that exist 

today. The Immigration Act of 1965 not only determined who could migrate to the US, but 

what jobs they could take when they arrived—an example of this was the recruitment of 

Filipino immigrants into the US field of nursing (Cachero, 2021). Many of these policies and 

procedures still actively influence the health of all US persons in multidimensional ways, 

although adversely for racialized and minoritized groups (Bailey et al., 2021).

Racism is Multilevel

Scholars have conceptualized racism as a multilevel system with the following tiers: 

internalized racism, interpersonal racism or personally-mediated racism, and institutional 

or institutionalized racism (Jones, 2000). Internalized racism refers to the ways individuals 

and communities adopt negative images, messages, and beliefs about their nature, ability, 

and worth as well as about those who look like them (David, et al., 2019). Internalized 

racism can take the form of imposing limitations on self-determination and self-expression, 

and placing whiteness on a ranking system by which certain attributes (e.g., light skin, 

straightened hair) are conflated with the most desirable aspects of society (e.g., success, 

beauty) (Jones, 2000). Well-examined literature on internalized racism can be found in the 

fields of psychology, sociology, anthropology, and media studies (Durkee & Gómez, 2021).

Interpersonal racism or personally-mediated racism occurs when prejudicial and 

ethnocentric beliefs are imposed upon individuals and communities in the form of 

discriminatory acts. This type of racism can be performed irrespective of intention or 

motive. Jones (2000) outlines a number of actions that comprise of interpersonal and/or 

personally-mediated racism including being suspicious of individuals (e.g., 17-year-old 

Trayvon Martin walking home from a convenience store), which can lead to over-vigilance 

of communities (e.g., FBI surveillance of Middle Eastern persons). Other actions entail 

avoidance (e.g., not hiring persons with Spanish last names assuming they need citizenship) 

that can occur with regularity (e.g., ignoring self-reported health of Asian seniors). These 
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acts demonstrate a devaluing of individuals and/or communities from racialized and 

minoritized groups that can be expressed passively by not considering the needs or concerns 

of groups (e.g., white seniors taking vaccination slots in predominantly Black and Latinx/a/o 

neighborhoods); scapegoating individuals and/or communities for their marginalization (e.g., 

questioning why 13-year old Adam Toledo ran from the police); expressing fascination 

or wonderment with the success of individuals and/or communities; and generally lacking 

respect for diverse communities.

Institutional and institutionalized racism once referred to the ways a larger system 

of oppression is facilitated. This definition better represents structural racism (see 

below). Institutional racism now refers to an organization’s practice of racism via 

policies and procedures (Adkins-Jackson et al., 2021; Barbarin & Gilbert, 1981). Health 

care organizations like academic research institutions and academic health centers 

play significant roles in perpetuating institutional racism by enacting procedures that 

disproportionately screen for chronic conditions (Chan et al., 2021). Such organizations 

demonstrate a lack of respect of racialized and minoritized individuals and/or communities 

by refusing service or providing poor quality service, and furthermore by training the next 

generation of providers to do the same by teaching indifference to pain and using materials 

that perpetuate biological determinism (e.g., asthma, kidney, and breast screening devices) 

(Matthew, 2018). Paradoxically, patients have the right to refuse service, under the current 

health care doctrine; however, there are severe consequences in health care settings for 

racialized and minoritized individuals who exercise this right (e.g., multiple Black couples 

arrested, or babies being removed from the custody of the parents for opting out of select 

medical services; Savage, 2021).

Structural racism encompasses all three of the aforementioned levels. Subsequently, 

structural racism is the complex structure by which multiple systems operate (Bailey et 

al., 2017). Within structural racism, policies and procedures allow organizations to engage in 

discriminatory acts against individuals and communities (e.g., continued lack of inclusion of 

diverse groups in clinical trials) (Bailey et al., 2021). Organizational policies and procedures 

set the tone for how actors (i.e., employees of an organization) are to view individuals from 

racialized and minoritized communities (e.g., nurses and police officers alike “just doing 

their job”) and provide legal cover for interpersonal racism (e.g., no consequences to the 

US Public Health Service or its researchers for the abuses conducted during the Tuskegee 

Syphilis Study) (Adkins-Jackson, Sanchez, Ison, & Williams-Gray, 2021; Griffith et al., 

2007; Hardeman et al., 2020). Consequently, it is important to explore multilevel structural 

racism as the exposure may occur on specific levels or across multiple.

Structural Racism is Multidimensional

Choosing an approach for measuring structural racism requires an understanding of its 

multidimensional nature. Structural racism mobilizes across organizations and institutions 

within the US context to engage in and enact multiple levels of racism and discrimination 

(Adkins-Jackson et al., 2021; Hardeman et al., 2022). The collaboration of these 

organizations and institutions produces domains of structural racism that can be studied. 

Bailey et al. (2017) identified seven domains of structural racism: (a) housing, (b) education, 
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(c) employment, (d) earnings, benefits, and credit, (e) media, (f) health care, and (g) 

criminal justice. LaFave et al. (2022) included housing within neighborhood factors along 

with segregation and food access, and added the domains of marketing, civics, and the 

environment. Central to these models is the reality that the compounded effects of these 

domains influence a range of health and well-being markers. For instance, combinations 

of these domains predict COVID-19 vaccination rates, cognitive decline, infant mortality, 

gestational age at delivery, maternal mortality, Body Mass Index, and self-reported health 

(Bell & Owens-Young, 2020; Chantarat et al., 2021; Dougherty et al., 2020; Liu et al., 2019; 

Owens-Young & Bell, 2020; Pohl et al., 2021; Wallace et al., 2015).

The pathway of this influence differs, which can determine how racialized and minoritized 

individuals and/or communities experience the exposure of structural racism. Socially 

through institutional racism, racialized and minoritized individuals and/or communities 

have restricted or no access to resources like education, wealth, nutrient-rich foods, and 

health insurance that influence health over the life course (Chisolm et al., 2021; Hudson 

et al., 2020). Psychologically, racialized and minoritized individuals and/or communities 

experience interpersonal racism leading to chronic stress and heightened anxiety and trauma 

(Adkins-Jackson et al., 2022; Robinson & Tobin, 2021). Over time, these experiences get 

under the skin to influence biological processes like increasedblood pressure and glucose, 

as well as heart palpitations (Geronimus et al., 2006; Goetsch et al., 1990; Harrell et al., 

2003; Lavretsky & Newhouse, 2012). Such biopsychosocial responses can ultimately lead 

to cellular and epigenetic changes that are felt over the life course and across generations. 

Given that exposure to structural racism is multilevel and multidimensional, examining 

outcomes of exposure also requires a similar integrative framework (Harrell, 2000). (see 

Figure 2)

WHAT IS Y? Using a Biopsychosocial Framework to Measure Outcomes

The Biopsychosocial Model was proposed to address the fundamental challenges posed to 

biomedicine by the burden of chronic disease, including and of primary relevance here, 

measuring and assessing mechanisms and downstream health outcomes (Engel, 1977). Clark 

et al. (1999) expanded upon this model to include a framework for examining racism as a 

determinant of health outcomes and disparities. Both approaches contend that Eurocentric 

biomedical models of illness assume that a biochemical defect or diagnostic indicator of 

a disease should translate into actual disease existence. However, indicators of a disease 

actually imply only the potential for a disease, one that must be considered in light of 

the full biopsychosocial context of risk and resilience. Structural and social determinants 

like structural racism often play monumental roles in disease manifestation. However, 

Eurocentric biomedical models of health care rarely solicit and incorporate patient-reported 

symptomatology of social factors in diagnosis, resulting in too few practitioners poised to 

contend with structural determinants.

For example, a patient may not be aware of the ways in which complex social structures 

impact their health. However, the patient is aware that they have to take time off of work 

and access multiple forms of transportation to attend an appointment. In this scenario, 

the location of the health care facility, the costs of transportation, and the policies that 
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dictate health care operating hours all disproportionately and adversely impact racialized 

and minoritized groups in the US. While some of these actions can be changed with 

intentional anti-racist decision-making (e.g., offering evening and weekend hours, including 

transportation costs in health care), other aspects of this scenario (i.e., location) are relics 

of historically racist policies like segregation and redlining that established modern-day 

academic health centers and research universities in white neighborhoods where Black 

residents were prohibited from homeownership (Rothstein, 2018). Thus, by relying on a 

Eurocentric biomedical model, one’s ability to understand the process by which structural 

racism influences health and health care is limited.

Additionally, biomedical models assume successfully treating or repairing a biochemical 

defect restores health. Yet, this is rarely the case. Even if an injury or illness can be 

identified, repairing it does not always translate into relief or better health when the 

precipitating structures are still at play. An example of this would be if a patient with 

persistent high blood glucose is chastised for not “eating less and moving more.” Such an 

approach negates the lived experience of many racialized and minoritized communities 

living in designated food deserts where the only accessible and affordable foods are 

saturated in salt and sugar (Berkowitz et al., 2018). Furthermore, such an approach ignores 

the body of literature on the role of epigenetics, trauma, and physiological stress (e.g., 

cortisol levels) on blood glucose and how individual behaviors are not the only drivers 

of poor health (Villeneuve et al., 2011). Thus, for many reasons in addition to these, 

a biopsychosocial lens is critical for understanding the boundaries between health and 

dis(ease) and the association of structural determinants as both the additive and interactive 

relationships among these factors are at play. The biopsychosocial model is able to provide 

an essential scaffolding for health research and health care management to improve patient 

outcomes (Wade & Halligan, 2017).

Potential Ys (Outcomes) Across Systems

Applying a biopsychosocial lens requires selecting both the appropriate structural and 

social constructs as well as targeting meaningful physiological indices that drive health 

and disease. A useful approach for selecting, assessing, and quantifying meaningful 

impact across physiological systems of interest comes from McEwen’s conceptualization 

of allostasis and allostatic load (McEwen, 1998). Here, the body’s physiological systems 

function to help with adapting to environmental demands (i.e., stressors) so as to maintain 

allostasis. When the body experiences stress, including social stressors such as structural 

racism, multiple systems are engaged to adapt to the stressor and restore the body to its 

baseline operating status. When allostatic challenges become recurrent, this can instantiate 

multi-system dysregulation, which over time increases and drives physical disease risk 

(Geronimus et al., 2006). These physiological systems—from the autonomic nervous system 

to the hypothalamicpituitary-adrenal (HPA) axis to the immune system— all work in tandem 

through intricate cascades of negative feedback loops and permissive versus suppressive 

functions (Selye, 1951). When dysregulation emerges across these systems, it creates 

allostatic load. Through this concept of allostatic load, it becomes clear how structural 

racism can impact individuals and/or communities under the skin in deleterious ways. This 

is why comprehensively addressing the impact of structural racism on health using the 
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biopsychosocial model is necessary. Doing so may entail evaluating not any one biomarker 

or physiological measure, but optimally, a multi-system approach.

Gruenewald et al. (2012) quantified systemic allostatic load by identifying seven systems 

and 24 biomarkers measured from seven distinct allostatic systems. These systems include 

the sympathetic nervous system, parasympathetic nervous system (e.g., various indices of 

heart rate variability), HPA axis (e.g., cortisol), cardiovascular system (e.g., systolic and 
diastolic blood pressure), lipid metabolic system (e.g., adverse profiles for cholesterol), 
glucose metabolic system (e.g., fasting blood glucose and insulin), and immune system via 

inflammatory activity (e.g., C-reactive protein). This study characterized “high risk” for 

allostatic load as the proportion of biomarkers for each system that fell in the outermost 

quartile for conferring poor health risk (Gruenewald et al., 2012). This approach for 

quantifying allostatic load is useful for cumulatively measuring life course health risk due 

to structural determinants like lifetime adversity from socioeconomic conditions, which 

was associated with higher allostatic load scores in the aforementioned study. Though 

conducted with predominantly White participants, this study design yields promise for 

linking structural racism with biological responses in racialized and minoritized groups.

A wealth of research has investigated allostatic load in racialized and minoritized 

communities that are most at risk for health inequities—a seminal study includes Geronimus 

et al. (2006). Comparing over 4,000 Black and White persons across ten biomarkers, Duru 

et al. (2012) found that Black participants did indeed have higher allostatic load scores 

than White participants. Moreover, higher allostatic load partially accounted for the well-

established heightened risk of mortality among Black participants, even when controlling for 

socioeconomic factors and health behaviors (Duru et al., 2012). Though this study did not 

formally include a measure of structural racism, with the Human Genome Project verifying 

that there are no meaningful genetic differences between socially constructed racialized 

groups, the Duru et al. study leaves one likely prime candidate for the disparity in allostatic 

load and mortality risk—structural racism (Collins & Mansoura, 2001). A recently published 

review of 11 studies examining discrimination and allostatic load found a consistent link 

with allostatic load across various measures of discrimination (e.g., lifetime exposure to 

discrimination, racial discrimination in childhood, and everyday perceived discrimination) 

(Miller et al., 2021).

While examining the full arc of allostatic systems may lay outside the realm of feasibility 

for many studies, there are nonetheless key biomarkers and health outcomes that can offer 

meaningful insight into the burden of structural racism for health over the life course. 

Such elucidation of the impact of structural racism on various biomarkers and health 

outcomes is not only clinically relevant, but epidemiologically salient to delineate disease 

incidence, morbidity, and mortality. Seminal research linking racism-related stress with 

health in racialized and minoritized communities has used hypertension and inflammation as 

indicators of biopsychosocial impact (Harrell et al.,2003). A growing body of literature 

has since demonstrated that racism over the life course promotes accelerated cellular 

aging via telomere degradation (Chae et al., 2020; Lu et al., 2019). Similarly, epigenetic 

clocks obtained through DNA methylation provide a biological age, often disparate from 

chronological age, that indicates age acceleration (Lu et al., 2019). In addition to biological 
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aging, structural racism also drives social aging as time is a key social resource for health 

and well-being (e.g., time for engaging in activities that may improve mental and physical 

health) (Gee, Hing, Mohammed, Tabor, & Williams, 2019). Such experiences widen the 

range of outcomes from traditional health care outcomes like acute health hospitalizations 

(e.g., fractures) to long-term outcomes like morbidity (e.g., cognitive decline) (Barnes et al., 

2012; Caunca et al., 2020;Paltaetal.,2015).

With this in mind, depending on the particular individuals/communities of interest, 

focusing on key biological systems may provide critical insight into trajectories of health. 

As an example of an integrated biopsychosocial approach, several recent papers draw 

from a study of 150 Latinx mothers residing in the US, the majority of whom were 

foreign-born, who were assessed while pregnant at 24–32 weeks gestation and again 

at 4–6 weeks postpartum (Incollingo Rodriguez et al., 2022a,b; Sluiter et al., 2020). 

Perceived discrimination assessed during pregnancy predicted postpartum mental health 

concerns. Furthermore, incorporating physiological measures assessed during pregnancy—

DNA methylation at two key regions: (a) FOXP3 Treg–cell–specific demethylated region 
(TSDR), a marker of inflammation regulation; and (b) the promoter of tumor necrosis 
factor-alpha (TNF-α), a pro-inflammatory cytokine—revealed that prenatal discrimination 

predicted postnatal depression and anxiety specifically among those with high FOXP3 

methylation (Sluiter et al., 2020). These relationships were mediated by TNFα in those 

with high FOXP3 methylation implying an interconnected network between discrimination, 

stress, and markers of epigenetic immunoregulation alternations.

Incollingo Rodriguez et al. (2022a,b) also revealed how other structural determinants 

like acculturation, which occurs as one assimilates (by choice or force) to another 

culture (Redfield, Linton, & Herskovits, 1936)—can have nuanced effects on downstream 

health. This includes through increasing acculturative stress, an established risk factor for 

postpartum depression in Latinx mothers (Alhasanat & Giurgescu, 2017; LaraCinisomo, 

Girdler, Grewen, & Meltzer-Brody, 2016). Here, among mothers with low oxytocin 

receptor levels, acculturation level was associated with postpartum depression and anxiety 

symptoms (Incollingo Rodriguez et al., 2022b). Moreover, acculturative stress predicted 

shorter prenatal telomere length, particularly among participants with high methylation of 

the FOXP3 TSDR. Shorter telomere length also predicted greater postpartum depression 

symptoms (Incollingo Rodriguez et al., 2022a). These findings reveal a role for epigenetic 

modifications in sensitivity to prenatal acculturation-related stress in a population already at 

risk for health disparities.

The aforementioned examples, and many others, highlight the utility of examining 

biomarker and health indicators as dependent variables influenced by structural racism. 

However, different racialized and minoritized groups experience varying combinations of 

the domains of structural racism (Adkins-Jackson et al., 2021; Liu et al., 2019). Thus, it is 

vital to engage in community-based partnerships and prioritize cultural competency in the 

design and implementation of research on the impact of structural racism. Such communities 

and partners will be able to guide the science undertaken. We conclude this article with 

recommendations for how to move forward in this research.
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Conclusion

While conducting research examining the impact of structural racism can appear complex, 

it is feasible when engaging interdisciplinary research with colleagues from the humanities 

and social sciences (Adkins-Jackson et al., 2021). Often, these colleagues specialize in 

the historiographies and literature that describe over time how racialized and minoritized 

persons have weathered structural racism. However, the most informed source on the 

interaction between structural racism and health and health care will always be the 

communities impacted. Thus, to select factors that may be most appropriate to examine, 

researchers must partner with racialized and minoritized communities, instead of the typical 

convenience sample of persons privileged by structural racism.

Community participation goes beyond engagement of key informants to understand salient 

pathways. Community participation requires partnership with the community in all aspects 

of the study, from conception to publication (Adkins-Jackson et al.). True community 

partnership would create opportunities for the research to be conducted together to influence 

advocacy in ways that improve the lives of racialized and minoritized communities. 

Therefore, it is vital that the research conducted be modeled to reflect the lived experiences 

of communities, and not a reflection of how we have always done science.

New ways of doing the science will reposition structural racism from a moderator in the 

relationship between two factors, to the primary causal factor (i.e., X). This restructuring of 

the guiding analytical approach may mean that one health outcome (e.g., sleep disturbance) 

mediates or moderates the impact of structural racism on another (e.g., anxiety), which 

helps to magnify potential interventions (e.g., The Nap Ministry encourages rest as an 

intervention; Hersey, 2016). Identifying and utilizing culturally sensitive and relevant 

interventions will also necessitate repositioning our analyses so that the intervention serves 

as a mediator or moderator in the relationship between structural racism, the root cause, 

and the health change we seek (Adkins-Jackson et al., 2022). Thus, the pharmacological, 

behavioral, or otherwise intervention moderates the relationship between structural racism 

and the health outcome hopefully in ways that reduce its impact. Repositioning the model 

of structural racism and its resultant disparities also necessitates that sociodemographic 

individual-level variables (e.g., socioeconomic status, perceived discrimination and/or 

racism, accessibility, cultural identity and acculturative status) are re-described as direct 

outcomes of structural racism and mediators to structural racism’s influence on health. For 

recommendations on how to incorporate covariates in ways that reduce collinearity, please 

see Adkins-Jackson et al. (2021).

Learning vital structural determinants, salient individual-level variables, and meaningfully 

engaging community participation in culturally respectful ways is a crucial prerequisite 

to successfully incorporate a biopsychosocial framework. However, this approach is not 

additive or merely the piecing together of a biological, psychological, and social construct. 

Such a reductionist lens is rarely sufficient to assess the negative impact of structural racism 

on human health. Rather, effectively applying a biopsychosocial framework necessitates 

a deep knowledge of the lived experiences of racialized and minoritized communities of 

interest. This allows for the integration of biomarkers and health outcomes in the study of 
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the impact of structural racism on health. This again highlights the need for deep cultural 

competency to develop interventions addressing inequities. By conducting research with 

informed and socially aware intentionality, health and health care researchers can make great 

strides in illuminating the impact of structural racism on health and health care for US 

individuals and communities in ways that reduce this determinant’s effect on quality and 

quantity of life.
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Figure 1 –. 
Structural racism pathway.
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Figure 2 –. 
Levels of biopsychosocial impact and examples.
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