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Editorial on the Research Topic
 Exploring health disparities in black communities: historical perspectives, present challenges, and future directions




The enduring reality of health disparities affecting Black communities worldwide remains one of the most profound moral and scientific challenges of our time. These inequities do not arise from random variation or biological destiny, but from a complex tapestry of historical injustices, structural racism, socio-economic forces, policy choices, and persistent barriers to equitable health access and outcomes. In this Frontiers in Public Health Research Topic, “Exploring Health Disparities in Black Communities: Historical Perspectives, Present Challenges, and Future Directions,” a comprehensive, multidisciplinary platform is on offer to highlight these issues with nuance, rigor, and urgency.

Black History Month and broader movements for racial justice compel us to reflect not just on the existence of disparities, but also on the roots and trajectories of inequity. This topic serves as both a scholarly milestone and a call to action to deepen our understanding of how past and present forces shape health outcomes in Black communities and to envision future pathways that prioritize equity, dignity, and justice.

To understand contemporary health disparities, we must first reckon with history. Black communities have endured centuries of exploitation, discrimination, and exclusion in healthcare and biomedical research. In the United States, abhorrent episodes such as the Tuskegee Syphilis Study and the exploitation of enslaved women for surgical experimentation exemplify how racism became embedded in medical science and public health practice. These events contribute to a legacy of mistrust toward healthcare systems that cannot be ignored when examining current patterns of care, engagement, and health behavior.

The topic foregrounds this critical historical dimension, emphasizing how historical injustices and segregation have shaped not only distrust, but also deeply unequal access to resources, opportunities, and life-saving care (Myles). By centering this context, contributors elucidate a central truth: health disparities are not merely biological or behavioral phenomena, but social and political: they are imprints of inequity (Walelo and White Whilby; Mehrtash).

At the heart of racial health disparities lie the social determinants of health: the conditions in which people live, work, learn, and age. Income inequality, housing and environmental quality, educational opportunities, food access, employment conditions, neighborhood safety, and systemic discrimination exert powerful influences on health outcomes (Woodhouse et al.; Contreras et al.). These determinants do not impact all communities equally; they are structured by historical patterns of segregation, resource allocation, and policy bias that disproportionately harm Black communities.

Contributions within this issue have explored how socioeconomic disadvantage intersects with racial categorization to shape exposure to risk and access to protective resources. Authors highlight that disparities in chronic conditions such as hypertension, diabetes, and obesity—often prevalent in Black populations—reflect not only individual health behaviors but long-standing inequities in opportunities for health and wellbeing (Littleton et al.; Prochnow et al.).

Importantly, this Research Topic also advances a relational understanding of health: one that considers how policies and systems—from zoning laws to labor markets to school funding—weave the fabric of health disadvantage long before a condition is diagnosed in a clinic (Walelo and White Whilby; Contreras et al.).

The burden of chronic disease in Black communities remains disproportionate. Contributors analyze how a confluence of genetic, environmental, institutional, and systemic factors contributes to higher prevalence and poorer outcomes for conditions including cardiovascular diseases, diabetes, and metabolic disorders (Woodhouse et al.). But beyond the clinical metrics lie experiences of care influenced by bias, access barriers, and differential treatment quality (Myles).

Equally critical is the attention this issue pays to mental health, a domain too long marginalized in discussions of racial health disparities. Contributors examine barriers to mental health care, cultural stigma, and the systemic neglect of mental wellbeing in policy planning and resourcing (Meyer et al.). These explorations reinforce the insight that health equity must encompass emotional and psychosocial dimensions of wellness.

One of the starkest indicators of persistent inequity is the disproportionate rates of maternal and infant mortality affecting Black women globally. Research in this issue analyses the interplay of clinical care, access to prenatal services, socio-economic stressors, and culturally competent practices that may mitigate such preventable deaths (Amekpor et al.). By foregrounding maternal and infant health, the topic underscores that disparities begin at life's earliest stages and reflect gendered and racialized vulnerabilities that demand urgent policy and community responses (Contreras et al.).

Understanding disparities is only part of the mission; translating that knowledge into equitable policy and practice is paramount. The Research Topic includes analyses of health policy, advocacy efforts, and systemic reform. Contributors evaluate legislative strategies, health system reforms, and community-driven public health innovations that seek to disrupt patterns of inequity (Bonnechère).

Community-based interventions and culturally tailored health campaigns serve as promising exemplars (Tanywe et al.). These innovations, often rooted in local knowledge and community leadership, offer pathways to bridge gaps in access, trust, and outcomes. Such work reminds us that equity is cultivated not only in academic analysis but through sustained engagement with affected communities.

Finally, the topic emphasizes the indispensable role of cultural competence in healthcare (Amekpor et al.; Bonnechère). Addressing implicit bias, improving provider–patient communication, and integrating anti-racist curricula in health professions training are critical steps toward equitable care. These efforts acknowledge that healthcare systems must transform internally as well as externally to serve diverse populations effectively.

The breadth and depth of work presented in this Research Topic reflect a shared commitment among scholars, practitioners, and community leaders to move beyond description toward tangible change. The editorial draws attention to future directions that include the following:

	• Interdisciplinary research that links historical analysis, social science, and epidemiological data to unpack complex determinants of health inequities
	• Policy experimentation that tests and scales equitable interventions in healthcare access, quality, and outcomes
	• Community partnership models that elevate the voices and expertise of Black communities in designing, implementing, and evaluating health initiatives
	• Global perspectives that recognize the interconnectedness of racial health disparities across diasporic and international contexts

This agenda urges a holistic approach that dismantles structural barriers while building new systems centered on fairness, dignity, and shared prosperity.

In a world where racial inequities persist despite decades of advocacy, research, and policy endeavors, this Research Topic stands as a testament to the power of collaborative inquiry and sustained commitment. It invites its readers—researchers, practitioners, policymakers, and community members alike—to engage deeply with the realities of health disparity and to act with urgency, courage, and empathy.

The journey toward equity begins with understanding, but it cannot end there. The work ahead demands that we listen, learn, and co-create solutions that honor the health and dignity of Black communities everywhere.
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In the wake of the murder of George Floyd and the massacre in Buffalo, the editorial boards of the prominent scientific publication companies formally apologized for their journals’ historical role in advancing race science and promised to improve their standards. However, flowery commentaries cannot undo the consistent pattern of endorsing biologic differences between ethnic groups, even when discussing diseases or traits that are not considered politically charged. In this report, an exemplar is made of a recent publication claiming to identify phenotypes of atopic dermatitis that are distinct between European Americans, Asians, and African Americans. The insufficiency of the evidence and logic underlying these claims are discussed. Although devoid of malice, numerous publications continue to demonstrate how claims of biological differences between races is mainstreamed in modern scientific publications. Overall, the goal of this work is to challenge the scientific community, particularly the publication companies, to evaluate how assumptions of innate biologic disadvantage have clouded assessments of racial disparities in disease beyond the topics that are more stereotypical of race science.
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1 Introduction

In the wake of the murder of George Floyd and the massacre in Buffalo, Nature (Springer-Nature) editors formally apologized for their journals’ historical role in advancing race science (1) and promised to improve their standards (2). Other prominent journals such as Science (AAAS) and Cell (Elsevier) also appeared to grapple with their pasts (3–5). However well intentioned, such commentaries failed to address the continued pattern of endorsing biologic differences between ethnic groups, even when discussing diseases or traits that are not considered politically charged. A case study in this practice is presented by the recent work from Facheris et al. entitled “The translational revolution in atopic dermatitis: the paradigm shift from pathogenesis to treatment” (6). This manuscript appeared in Cellular & Molecular Immunology (a journal within the Springer-Nature family). Sadly, the work presented is more representative of an entrenched status quo than Thomas Kuhn’s intended definition of a shifting paradigm (7).



2 How race science paradigms persist


2.1 Conflating racial claims with ancestral categories

While the paper by Facheris et al. nicely outlines the targeted treatments in development for atopic dermatitis (AD), immune modulation for immune mediated diseases is not a paradigm shift. Yet while focusing on presenting AD from the perspective of cytokine imbalance, the authors also feed into the pattern of unintentional endorsement of race science that Nature assured its readers it would attempt to avoid (2). The authors propose generalized differences between ancestries (6, 8) exist in the molecular pathology underlying AD symptoms using primary citations which exclusively rely on racial categorization. For example, the authors claim to have “confirmed” a patient’s ancestry in a clinic visit (8) when only self-reported race or ethnicity could be assessed in such a manner. The racialized AD claims in Facheris, et al appear to have been initially presented in Czarnowski et al. 4 years prior (9). While the discussion herein focuses on the Facheris et al. and Czarnowski et al. publications in lieu of other examples (10–14), the aim is not to deride specific manuscripts but to dissect them for a teachable moment of how entrenched claims of racialized biologic determinism are unintentionally perpetuated in the scientific literature due to an uncritical assessment of the underlying evidence.



2.2 Overextrapolation from small, unrelated studies

Using the de facto racial and ethnic categorizations, both Facheris and Czarnowski claim to have found molecular and biochemical classifications of AD unique to European Americans, Asians, and African Americans. Based on the citations provided by the authors, the claims of distinguishing immunologic markers between European and Asians AD were derived by contrasting two different studies, by two different groups, using different assay equipment, in two different countries, at two different points in time. Claims of Asian-specific AD was based only comparing the cytokine profiles from a Japanese population with AD (n = 42) (15) vs. a separate cohort of 51 European American (16, 17). The imperfect overlap was summarized as “European American AD cohorts feature relatively high activity of the Th2 and Th22 axes … compared to Asian and African American Cohorts” (6, 8). The only other set of studies presented as support for the existence of “the Asian AD cohort” included 21 patients “of Han Chinese descent” juxtaposed against an unrelated retrospective analysis of 107 European Americans (many of whom were both over 65 years of age and hospitalized) (18, 19).

Only one study of 15 Black and 15 White Manhattanites was used to support claims that “African American AD cohorts are characterized by an absence of Th17…” (8). Although a similar study in 18 Black Marylanders found ample Th17 signal (14), both studies failed to document a single social determinant or any of the numerous AD risk factors known to be unevenly distributed between racial groups (20). This practice is inconsistent with Nature’s updated policies on the use of racial categorization devoid of statistical adjustments for environmental exposures and social determinants of health (21).



2.3 Failure to assess for environmental factors or social determinants of health

A non-exhaustive list of exposures linked to AD would include at least the nation of birth, urbanicity of residence, distance from a major roadway, the number and type of animals and siblings living in the home, as well as exposure to: traffic related air pollution, diisocyanates, particulate matter under 2.5 microns (PM2.5), nitric oxide, hard water, phthalates, early life antibiotics, synthetic fabrics, cigarette smoke, as well as foods low in fiber or high in refined ingredients such as saturated fat, refined sugar, surfactants, oxidizers, and emulsifiers (22–38). Most of these exposures are not evenly distributed across racial groups (20). Beyond overt environmental injustices, racial differences in skin health could stem from differences in skincare product choice (39) or access to AD medications (40). Each of these factors should be assessed prior to making any racialized conclusions in data.



2.4 Is innate biology a sound hypothesis for explaining racial disparities in AD?

The perceived racial difference in AD manifestation seems limited to the phenotypic presentation of active lesions. While most image atlases of AD are skewed toward visuals of the manifestations in skin of Caucasians, online tools have been developed (41) to provide clinicians with examples of the variable presentation of AD in different skin types (accessible through the National Eczema Association).1 However, if skin pigmentation directly impacts AD risk (as opposed to being a marker of environmental injustice) one must explain the disparities within the African diaspora as much as between Africans and other ancestries (42, 43). Why would Aboriginal populations have lower rates of AD than white Australians in rural environments, but have higher rates if they move to an urbanized environment (44)? How are heavily pigmented populations in India relatively immune to melanin’s theorized AD-inducing effects (43)? The authors state “African descendent individuals, as well as Asians and Pacific Islanders, are more likely to develop AD than Caucasian individuals” (6); but how does African descent cause AD in the African descendants living in urban America but not rural Africa? Why would being Caucasian be protective in Bulgaria but deleterious in Sweden (43)? If ancestry were a key factor, why would one’s birth home be more predictive of AD risk than one’s ancestral home (45)?

Even if one believed these questions could still be answered by innate biologic differences, how many Black Americans would you need to study to make statements about all Black Americans? Fifteen Black Manhattanites are unlikely to adequately represent all five New York boroughs, let alone comment on the disease for rural Black people in Alabama. Similarly, 15 white Manhattanites should not be framed as representative of all white Americans. Presenting these racialized claims in the context of a review of targeted therapies and personalized medicine suggests that the authors envision future practice parameters segregated into separate but equal treatment algorithms.



2.5 Genetics fail to explain racial disparities

Genetics do not explain racial disparities in AD (46, 47). The increased prevalence of AD in African American communities cannot be explained by: the allelic frequencies of FLG loss of function variants, copy number variations in FLG, the AD-polygenic score (PGS) derived from Europeans, the PGS for African ancestry, nor the PGS for pigmentation (46, 47). Taken together, the modern understanding of environmental exposures that contribute to AD require a baseline assessment of public health metrics prior to insinuating innate group differences, and especially before racializing such claims in atopy.



2.6 Using prior normalization to justify continuation

This manuscript was intended as a direct reply to Facheris et al. However, some may point to ongoing research into racial disparities writ large as defense of the authors’ claims. For example, the Journal of Clinical Medicine organized a special issue on “Ethnic differences in Dermatitis and Atopic Eczema and its Management” in March of 2023. Only three of the eight articles included in this special issue address differences between groups (12). One of these three citations focuses on the differences in presentation of AD in different skin colors and stresses the need to assure diverse patient cohorts in clinical trials (48). The second focuses on the environmental contributors to hand eczema that may differ by cultural practices (such as occupation or food preparation) (49). In stark contrast, the final example (12) also claims that Black American skin is devoid of Th17 cells and that European AD is distinct from Asian AD using the same flawed citations outlined above (6, 8, 18, 19). The paper (12) goes on to outline that Black patients should be given higher doses of cyclosporine by citing only an online news blog.

A recent report in JACI in Practice (50) echoed the claim that African American patients may require higher cyclosporine dosing. The 2004 review cited by JACI in Practice (51) enumerated three reports of higher cyclosporine metabolism among African Americans (52–54), two reporting no difference (55, 56), but overlooked a report of the opposite association between race and cyclosporine metabolism (57). Each of these studies enrolled patients being treated for solid organ transplants rather than AD. Each not only failed to assess a single social determinant of health, but also failed to adjust for factors known at the time to influence cyclosporine absorption such as diet, liver function, age, or concurrent medications (58). Once more, while the genetic variants referenced by modern studies as pharmacogenomic mechanisms for differing cyclosporine metabolism are not equally distributed across racial categories, race is not a functional proxy for genotyping (59). While some have attempted to argue that the correlation between race and social determinants of health indicate race is still a useful variable for statistical analysis (60), such practice represents a reliance on a flawed proxy of convenience in lieu of the effort needed to collect meaningful data. If the variable used could represent one of dozens different mechanisms (spanning sociology, psychology, hypothesized biochemistry, and more) then claims of using such information to design a targeted intervention (60) ring hollow.

Therefore, the correct phrasing would be to note that subjects with specific genotypes may require modulation of their cyclosporine dose in a race-neutral manner, as has been done successfully with other disorders (61). Doing so would accurately ascribe the need for dose modulation to the genotype, rather than racial category.

Others may defend these racialized practices by pointing to the National Institutes of Health’s (NIH) Request For Application (RFA). The assertions rest on the notion that NIH solicits research projects on racial disparities without explicitly prohibiting innate claims of biologic disadvantage in minoritized groups. To some, this is seen as tacit consent of the racialized differences in Th2 cytokine levels being valid. However, being open to further research into the mechanisms of racial disparities is not a defense of making sweeping claims about the biochemistry of the entire population of a continent using only data from one part of one nation. Claiming that a sixth generation Japanese American and someone who recently immigrated from rural China will both have similar Th22 expression based solely on their shared classification of Asian is definitionally incompatible with claims of seeing AD as a multifactorial disorder. If, however, Asian background is to be only one of many factors predicting drug response, these additional factors should be at least mentioned if not enumerated. Thankfully, a more recent review from the same group as Facheris et al. uses the more appropriate descriptor of “Japanese/Korean” instead of “Asian” (62), yet doing so continues to use the patients’ Japanese heritage as if it were a predictive variable while failing to evaluate the exposome-worth of variables that underlie the surrogate variable of ancestry.

Furthermore, openness to continued investigation does not answer the pointed questions of: what is the N value sufficient to study to justify claims of unique biology of pigmented skin?; how diverse of a cohort can be considered to be representative of Asia?; how comparable are studies that are performed years apart and using different equipment?; if a disease has identical symptoms, comorbidities, and treatment responses in populations all over the world, is it sound to predict that molecular causation would differ by skin tone?; and which environmental exposures are expected to be addressed for when evaluating AD across racial lines and national borders?

A related question would be to ask why innate biologic susceptibility to AD only manifested on a population scale after industrialization? Some have proposed that genetic variants that were beneficial in a pre-industrial era may have been rendered deleterious by exposures that were not common during human evolution (63). Yet, such framing centers disease causation on “the predisposed” in ways that mirror troubling post-WWII era of so-called “reform eugenics” (64). Even when the hypothesis of ancient DNA driving modern disease is put forward in good faith, proving such claims would require identification of the offending agent followed by mechanistic studies to verify the proposed gene–environment interaction. Furthermore, even if a toxin were shown to influence Th22 cell numbers via an allele more common among those of Han Chinese ancestry, avoidance of the toxin would remain paramount, and any imagined therapy would be targeted by genotype rather than ancestry.



2.7 Should ethical standards vary by impact factor?

One final justification of the types of claims that may be put forth by Facheris and Czarnowski is that journals which are subsidiary to the flagship publications of the publishing company should be more tolerant of claims based upon lower quality of evidence. Indeed, correlation between a journal’s prominence and its expected level of scientific veracity is a natural part of the scientific literature. However, as it applies to equity, tolerating poorly supported claims so long as they are limited to select journals suggests that the promises made by the publishers in the pages of the prestige journals were either applicable only to the lower tier journals or all together disingenuous. Furthermore, journal families are often distinguished by company logos, shared branding, and similar homepage websites. In an era of increasing concern for the potential harms of predatory journals (65, 66), branding is used by respected publishers to signal legitimacy to readers.

However, this branding is also used by bigoted online communities to endorse publications suggesting biologic determinism explains racial disparities. Although race science and eugenics are more commonly invoked for education attainment, social status, or mental health, research by several groups has demonstrated that racist online forums are the largest audience for publications purporting innate biologic differences explain racial disparities for common diseases (67–70). Such work also contributes to differential medical treatment through reinforcing the idea that biology differs between racial groups (71). Thus, all researchers should be mindful that racialized claims in their work may be dangerously misrepresented even when related to otherwise non-controversial topics like AD. Overall, a hereditarian view of AD proposes to improve care in ways that are theoretical and unlikely while provably providing aid and comfort to those wishing to advance marginalizing narratives.



2.8 Enumerating the impact of racialized claims

Per SCOPUS, Facheris (6) and Czarnowski (9) have been cited by a total of 224 publications (only 205 of which have full text availability) for a total of at least 343 unique citations within these publications (Supplementary Table 1). A plurality of the citations (36.2%) were general comments about AD pathogenesis or symptoms or non-specific references to the existence of presented endotypes (Figure 1). 27.7% of citations similarly referenced the specific biomarkers that may define the proposed endotypes such as Th17 versus Th22 cells. However, only 6 total citations (1.7%) from 6 publications (2.9%) were focused on the pharmaceutical discussion that was the stated intent of the Facheris (6) and Czarnowski (9) reviews. Instead, 28.2% of the total citations from 37% of the publications echoed the racialized claims made by the authors (Figure 1). The means that three studies which enrolled only 88 total people from the referenced groups became the basis for 97 references to the racialized AD endotypes for African Americans and “Asians” made by the Facheris (6) and Czarnowski (9) reviews. This calculation only includes first-level citations, and thus the 97 racialized claims citing Facheris (6) and Czarnowski (9) could themselves be used as citations in other papers. These harms were compounded when 11 of the publications used the terms “race” or “racial” rather than ancestry (72–82), 5 inappropriately extrapolated from “African American” to “Black” or “African” (83–87), and 3 made the same extrapolation from “European American” to “European” (88–90) (Supplementary Table 1).
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FIGURE 1
 Dissemination of racialized claims in AD from two reviews. SCOPUS listed citations for Facheris (6) and Czarnowski (9) were collected and assessed for specific citations (some publications cited the articles more than once). Where full text was available, citations were assessed for racialized claims, or if the citation was referencing only age-related endotypes (Age), specific allergy cytokines of cells (Biomarkers), general comments on the existence of endotypes or AD symptoms (General), or comments on different prescription options in development (Pharma specific). Full citation list provided in Supplementary Table 1.





3 Discussion

While the desire to avoid treating AD as “one size fits all” is noble, from a medical and biological perspective race is too imprecise to ever be included in “precision medicine” and too societally defined ever be appropriate for “personalized medicine.” It is likely that the authors, the reviewers, and the editors of the papers dissected herein never intended for their work to advance race science. However, extrapolating between exceedingly small cohorts and entire ancestry groups with an obliviousness to population-level environmental differences has direct ramifications for discussions of more controversial concepts. Overall, the various publishing groups will never be able to live up to the promise to avoid publishing race science until they recognize such work more often comes in the form of unintentional parroting of entrenched paradigms than overt statements of racial hierarchies. The scientific community must better adhere to reporting guidelines (21), avoid extrapolating small studies into population scales, assuring analyses are appropriately adjusted for social determinants, transparently reporting their study’s limitations, and prioritize the evidenced-based research into AD risk factors.
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Introduction: Public policies and legislative approaches are used to address racial health inequities. While most recent studies examine federal and state-level legislative activity, a paucity of analyses characterize policies enacted in a single state and across local jurisdictions. To address this gap, we identify racial health equity policies in the state of Maryland and describe key features and themes.
Methods: A legal mapping study and content analysis was conducted. Maryland policies and legislative activity adopted at the state or county level (2012–2021) were identified by systematically searching Westlaw and state and county government legislative databases. Information for each policy was ascertained and analyzed to identify content domains.
Results: We identified 22 state-level policies and 10 county-level policies and actions that explicitly addressed racial health inequities. Six domains were identified: healthcare and public health cultural competence; disease-specific care and outcomes; access to healthcare services; social determinants of health; collection action and research infrastructure; and structural racism. At the state- and county- level, most policies pertained to the healthcare and public health cultural competence domain. Of Maryland’s 24 counties, only 8 (33%) passed health equity policies and implemented equity-specific policy priorities.
Conclusion: This study provides a snapshot of the Maryland policy landscape and suggests an increasing prioritization of equity policy at the state and county levels. While policies address issues ranging from cultural competence to structural racism, policy content differed by level of jurisdiction. Future efforts to critically evaluate the impact of specific policies on health inequities are needed.
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Introduction

Public policy and legislative actions (e.g., implementing regulations, creating special task forces or committees, mandating executive orders, and developing resolutions) can be powerful strategies to address racial and population health inequities (1, 2). Policies can be enacted at the federal, state, and local level to advance health equity (3, 4). Prior studies have conducted analyses examining federal and state policies and legislative approaches that impact racial/ethnic inequities in all 50 U.S. states (5–7). For example, Young et al. reviewed nationwide state legislation targeting racial/ethnic disparities in health from 1975 to 2001 and demonstrated significant variation across states (2). Other researchers have examined legislative approaches such as the adoption of resolutions. Mendez et al. documented over 100 areas adopting resolutions and declarations of “racism as a public health crisis” across U.S. jurisdictions (8). The significant heterogeneity in population health outcomes observed by states, may be attributable to increasing polarization of U.S. states’ economic, social, environmental, and health policy (e.g., Medicaid guidelines, health insurance regulations) context (7, 9). Yet, there are a dearth of studies characterizing a single state’s policy and legislative activity addressing racial/ethnic health inequities.

Policymakers in state legislatures and local governments – counties, cities, and municipalities – have been responsive to enacting legislation and implementing policies designed to influence racial equity. Scholars assert that state and local governments are uniquely positioned to advance racial equity for several reasons (3, 6). State and local governments have broad authority to act to improve population health and mitigate public health challenges. Notably, state and local governments can leverage the capacity of resources, systems, and structures that impact racial health equity (10). For example, both state and local governments have responsibility over processes, policies, services, and programs that reinforce criminal justice, economic, educational, environmental, and transportation determinants that directly create equitable communities or reify inequities. Further, policy development at the local level is more likely to be grounded in the historical, social, economic, and cultural needs and goals of the community as well as the lived experiences of residents (11). However, describing policies and legislative activities that address racial/ethnic health inequities within a single state and across local, specifically county-level jurisdictions, are limited and warrant further critical analysis.

The state of Maryland ranks high, in comparison to other U.S. states, when considering racial/ethnic diversity of the population, median household income, health system performance, and proportion of residents identifying as Democrat or democratic leaning (12–14). Yet, large racial/ethnic inequities in many leading causes of death (e.g., cardiovascular disease, diabetes, cancer) where Black and Brown populations are disproportionately burdened have been documented in Maryland over the past 15 years (15). Given the imperative to reduce racial/ethnic disparities, our understanding of the nature and scope of policies to directly address racial/ethnic inequities in Maryland is scant. The present study was undertaken to address these knowledge gaps by using a legal epidemiologic approach to map state- and county-level policies and policy tools that explicitly address racial health equity in the state of Maryland from 2012 to 2021. The objectives of this study were to assess the health equity policy landscape within the state of Maryland over a 10-year period. To achieve this objective, we used legal epidemiology methods and conducted a descriptive surveillance analysis of enacted racial health equity-focused policies at the state and county level. Secondly, we conducted a content analysis capturing key features of policies and policy-adjacent activities. Considering the role that state- and county-level policies can play in guiding and promoting equity, critical insights about their scope can inform the implementation of future equity focused policy priorities. More importantly, characterizing the landscape of racial equity policies and legislative actions at a more granular level can be leveraged so that future studies can be designed to evaluate the impact of specific policies on population health.



Methods

Legal epidemiology methods, comprising the systematic identification, collection, and analysis of information about a policy issue (1, 16, 17), were used to examine enacted policies that explicitly address racial/ethnic health disparities in the state of Maryland from 2012 to 2021. This period was selected to capture policy and legislative activity after the passage of the Maryland Health Improvement and Disparities Reduction Act of 2012 which established Health Enterprise Zones (18). The purpose of the Health Enterprise Zones was to reduce racial/ethnic and geographic health disparities by improving access to care (e.g., recruiting primary care physicians to medically underserved areas) and providing services to improve health behaviors (e.g., recruiting and deploying community health workers to provide health education and screening) (19).

We also conducted a policy surveillance assessment of Maryland local jurisdictions (e.g., county and city) to systematically collect legal data from legislative websites during the 2012–2021 time period (20).


Search strategy

Policies at the state level were systematically identified by searching the legal database Westlaw Next (Thompson Reuters) and the state legislative database on the Maryland General Assembly website (21). Westlaw Next is a widely-used legal database allowing for comprehensive research of federal and state legal content (i.e., statutes, case law, court orders, regulations, administrative decisions and guidance). Despite completeness of information for federal and state legal research, it is not well-suited for county or local legal policy research, given that it does not include this level of information. We additionally searched the National Conference of State Legislatures (NCSL) website and resources [Health Disparities Legislation Brief (22) and State Approaches to Reducing Health Disparities Report (23)], and publicly available search engines for additional state-level policies. A structured keyword search, informed by the NCSL State Approaches to Reducing Health Disparities Report (23) was conducted using the following search strings: “disparities”; “racial health disparities”; “health disparities”; “health equity”; “ethnic disparities”’ “racial and ethnic health disparities”; “ethnic health disparities”; “determinants of health”; “social determinants of health”; “social determinants”; “minority health”; “health”; “disparity/ies”; “inequality/ies”’ “inequity/ies”; “equity”; “racial”; “social”; “justice”; “minority”; “cultural competency”; “black”; “African-American”; “Hispanic”; “Latino.” Results were then filtered for relevance to health. Each of the aforementioned terms was searched independently in the databases. Where applicable, duplicate results were removed from analysis (7).

To our knowledge, a legal database comparable to Westlaw Next that captures local jurisdictions (e.g., county-level or city-level) does not exist and the best approach to identify county-level policies is to search the respective jurisdiction’s legislative website (20). We systematically searched 24 Maryland county-level entities (which included 23 counties and the independent municipality of Baltimore city) legislative databases and government websites and implemented similar search procedures as described above for the state, to the best extent possible given the different functionalities of each county’s legislative database. Due to the lack of legislation at the county level, we additionally searched for the existence of other policy-adjacent activities (e.g., creation of a new position or establishment of new funding, a resolution declaring racism a public health crisis) de-novo policy creation by county executive offices and county legislative boards that additionally reflect equity related government-led actions and levers. Toward this end, an additional Google search was conducted that included the county name, the Boolean operator “+,” and the phrases “health equity” (e.g., “Carroll County, MD + health equity”) to further identify county-level policy and policy-adjacent activities. Two study team members, who have been trained in legal epidemiologic surveillance methods, independently searched the legislative databases, government websites, and public search engines for the state and county.



Data extraction

Our eligibility criteria included: (1) explicitly referenced race, ethnicity, racial disparities, health equity, minority communities, and social justice; (2) explicit intent to address health or health care disparities/inequities or improve the health or health care of minoritized groups; (3) passed or enacted into law between 2010 and 2021. This study’s primary emphasis is on the state of Maryland and county-level policies that explicitly and directly named and addressed racial/ethnic health disparities and inequities. Policies that indirectly tackle disparities (e.g., minimum wage) were deemed outside the scope of the study and were excluded. For policies meeting the eligibility criteria, we collected and read the full text of each identified policy and policy-adjacent activity. After an initial appraisal, an additional review was conducted to determine if any other policies or initiatives were referenced. Using the information generated from the state and county searches, we qualitatively developed a data extraction tool to document and catalog in a structured data table the following information: policy name and number, hyperlink to the full text of the policy, effective date, and data related to domains related to health equity for the content analysis described below. Similar to prior research (20), data extracted for the content analysis were selected based on guidance from a review of the existing literature.



Content analysis

We conducted an analysis to characterize policies and policy activity quantitatively (number of policies, frequency per year, and percentages) and qualitatively (topical descriptions of policy themes and attributes) (24). Descriptive statistical analysis (e.g., counts and percentages) was computed for state- and county-level policies and categorized by date of implementation and thematic policy attributes. The content of each policy was examined using a combination of deductive and inductive approaches (25), using the NCSL report to guide theme development from the content of the policies. The content analysis was conducted in two rounds by independent reviewers. Policy data was subsequently assessed for trends by state- or county-level and by policy domain. Policies and policy-adjacent activities were coded and categorized into specific domains according to their content – if the language in the bill text or activity represented the domain. Topical coding was not mutually exclusive, and policies could belong to more than one category, as policies often addressed multiple topic areas (2). Each policy was extensively reviewed by at least one researcher to be coded and categorized. This research was deemed exempt from an institutional review board because the research did not involve human data or participants.




Results

During the 2012 to 2021 study period, we identified 22 state-level policies and 10 county-level policy actions, that explicitly addressed racial/ethnic health inequities in Maryland. Detailed summary information about each state- and county-level policy can be found in the Supplementary materials.

Of the 22 state-level policies identified during the 2012–2021 study time frame, more than half were passed in 2020 and 2021 (Table 1). Only 1 policy addressed structural racism, 10 addressed interpersonal racism and 11 did not address any level of racism. Approximately one-third of state-level policies included a mandate to collect equity related data. Most of the county policies and policy-adjacent activities were passed after 2019. Of the identified policies and activities, three addressed structural racism and seven addressed interpersonal racism. Most of the county-level policies and activities either established a new center, office, program, or workgroup and passed equity-centered resolutions (e.g., declaration of racism as a public health crisis).



TABLE 1 Summary of characteristics of Maryland state- and county-level policies.
[image: Table comparing state and county equity-centered policy resolutions by year introduced, level of racism addressed, and specific actions. Columns show counts and percentages for state and county; most resolutions were introduced in 2021, primarily addressed interpersonal racism, and rarely included passage of equity-centered resolutions.]

Table 2 presents examples of state and county-level policies for each of the following domains: (1) healthcare and public health cultural competence; (2) disease-specific care and outcomes; (3) access to healthcare services; (4) social determinants of health; (5) collective action and research infrastructure; and (6) structural racism. Policies coded in the healthcare and public health cultural competence domain identified efforts to train and develop the capacity of health care and public health professional’s knowledge, attitudes, skills, and behaviors to operate and perform in a culturally competent manner. Disease-specific care and outcomes pertained to specific disease or health conditions to be addressed among racial/ethnic groups. Policies coded in the access to healthcare services domain identified issues of availability, accessibility, accommodation, affordability, and acceptability of healthcare services addressed in specific racial/ethnic groups. The social determinants of health domain identified education, economic, neighborhood and built environment factors as fundamental causes of health inequity and targets of policy action to be addressed among specific racial/ethnic groups. Policies characterized in the collective action and research infrastructure domain established task forces, committees, community programs, and research initiatives aimed at addressing health inequities. Policies coded under the structural racism domain were characterized by the creation of policies, decision-making and budgetary processes and structures that mitigated the effects of discrimination across social systems and prevented the unintentional perpetuation of discriminatory beliefs, values, or the inequitable distribution of resources. The full list of state- and county-level policies by content domain is included in the Supplementary Tables S1–S3.



TABLE 2 Examples of state- and county-level policies by content domain.
[image: Table with three columns labeled Content Domains, State, and County, comparing efforts addressing health equity in Maryland. Rows detail domains such as cultural competence, disease-specific care, access to services, social determinants of health, collective action, and structural racism, with corresponding state legislation or programs and county-level actions or resolutions, including specific acts, commissions, and equity initiatives with years provided.]

A summary of the number of policies at the state- and county-level by content domain is presented (Figure 1). At the state-level most policies were categorized in the healthcare and public health cultural competence and the disease-specific care and outcomes domains, with the fewest number of policies categorized in the structural racism domain. For counties, most of the policy activity was centered on three domains: social determinants of health; collective action and research infrastructure; and healthcare and public health cultural competence. Relatively fewer policies were categorized in the access to care and structural racism domains. There were no policy activities identified that addressed the disease-specific care and outcomes domain at the county-level.

[image: Bar chart comparing the number of policies in six health equity categories for state and county levels. State policies generally outnumber county policies except in social determinants of health where they are equal and structural racism where county exceeds state.]

FIGURE 1
 State and county-level health equity policy activity by content domain in Maryland, 2012 - 2021.


Of the 24 counties in Maryland, only eight (33%) passed health equity policies and implemented equity-specific policy priorities. This policy activity was centralized among eight counties located in the central and southern regions of the state (i.e., Anne Arundel County, Baltimore City, Charles County, Frederick County, Howard County, Montgomery County, Prince George’s County, and St. Mary’s County), with no representation on the Eastern Shore or the western region of the state (Figure 2).

[image: Map of Maryland showing counties with legislative or policy activity shaded in gray and labeled, including Frederick, Montgomery, Howard, Baltimore City, Anne Arundel, Prince George’s, Charles, Calvert, and St. Mary’s. Other counties are not shaded. Key clarifies shading represents policy activity status.]

FIGURE 2
 Map of Maryland counties by presence of legislative or policy activity.




Discussion

This study provides, to our knowledge, one of the first systematic assessments of the policies and policy-adjacent activity that explicitly seek to address racial/ethnic inequities in Maryland. We identified 22 state-level policies and 10 county-level policy and policy-adjacent activities, which provide a snapshot of the Maryland policy landscape and suggest an increasing prioritization of equity as a policy priority at both state and county levels. While policies tackle a breadth of equity issues ranging from cultural competency to structural racism, policy content differed by level of jurisdiction. Further, we observed significant heterogeneity in the scope of equity policies and activity passed at the county-level and found a lack of policies to address structural determinants of inequities at both the state- and county-level.

During the 12-year study period, we noted a relative increasing frequency of policies that specifically addressed racial health in the Maryland State House. In the Maryland General Assembly, more than half of all identified legislation was passed in the last 2 years (2020–2021) of the study period. This overlaps with a period of increasing social awareness and pressure from constituents, grassroots organizers, and community-based advocates to have decision-makers prioritize policies to address health disparities and solutions for equity. Also, this is consistent with a rise in policies in other states and at the federal level that have been proposed and enacted to address racial inequities (7). For example, a recent systematic policy review of black maternal health-related policies proposed federally and in Massachusetts found an increase in policies proposed and subsequently enacted to address racial disparities and health equity in maternal health between 2010 and 2020 (7).

We identified policies at the state-level in each of the 6 domains, with the majority of policies largely centered on improving healthcare and public health cultural competence as well as ameliorating disparities in disease-specific outcomes and health conditions. Action across these domains reflects the variety and interplay of the multitude of approaches necessary to create and foster healthy and equitable outcomes and communities. However, the observation that relatively fewer policies focused on addressing fundamental, structural barriers that are considered the root causes of racial inequities is noteworthy, particularly for advocates and policy and decision-makers. Greater consideration needs to be given to developing and implementing a policy agenda that prioritizes and remedies structural drivers of health inequity.

Our findings demonstrate substantial variation in the extent to which county-level governments are developing, enacting, and implementing policies and other legislative approaches that can move us to achieve health equity and reduce racial health inequities. Most of the policy activity was concentrated in counties located in the central and southern regions of the state with no activity in the western or eastern shore of the state. These results raise critical questions about the capacity and resources of county-level jurisdictions to develop and implement equity-focused policies. Many counties may have to balance the challenge of directly addressing health disparities with fiscal constraints and competing budgetary priorities. The variation in policy action at the county level may also be a function of intention to prioritize and be responsive to equity issues, particularly given the political polarization of policy context across Maryland jurisdictions. Partisan differences in the recognition and acknowledgment of racial/ethnic health inequities have been shown (26, 27). Political affiliation can influence the implementation and the scope of legislation enacted to make consequential changes toward addressing inequities. Further, there is a misalignment between county-level policy action versus county-level factors that shape the conditions where people live and contribute to better health. Eastern shore (e.g., Dorchester and Somerset) and northwestern counties (e.g., Allegany and Washington) where we did not observe any policy action have some of the lowest county health rankings on health behaviors, quality of life, clinical care, social and economic factors, in comparison to other counties that exhibited policy action (28). In particular, these are rural counties with greater proportions of poor black and poor white residents compared to areas where policy action occurred. Future research should seek to systematically understand county-level factors that influence the capacity to develop and implement racial equity policy.

The county-level had the most policy activity categorized in the structural racism domain. For example, resolutions from Montgomery, Frederick, and Prince George’s Counties, all identify specific objectives to incorporate antiracist principles into their governing practices; however, as resolutions, these policy actions function more as statements of support or intent than enforceable law. Most notable, in Montgomery County, the Racial Equity and Social Justice Act of 2019 mandated executive leadership (i.e., creation of chief equity officer), legislative committees on racial equity, and required the conduct of racial equity impact assessments for all legislative and budgetary priorities introduced in the county council. This represents a key example of the capacity of local governments to leverage resources and processes to drive structural changes related to facilitating racial equity in decision-making and resource allocation, and catalyze relationship across sectors and communities, which can ultimately lead to long-term systemic change (3, 10). However, it is often difficult for county governments to cull resources for data infrastructure as a standard of practice of surveillance to inform equity-centered public health praxis and foster accountability among decision-makers (29).

While we identified several equity centered policies at the county level, we additionally identified substantial policy-adjacent activity, which was not the result of legislation. Given that constituents are often told to vote for change, such that our elected officials approve policies that yield a positive impact, this finding highlights the relationship between public health and executive power. Most county-level health equity initiatives occurred due to executive action. As such, we may ask: what is the role of county executives in advancing health equity? With more than half of county-level initiatives that did not occur through the deliberative, legislative process– what does that mean for advancing health equity if so much change is affected by just a few individuals? This finding implies that there is a role for community and advocacy groups to influence the policy agenda of a given incumbent and that there may be space for increased collaboration via cross-sector partnerships (Change Lab Solutions Strategies for Equitable Policymaking). Overall, we find that at the sub-state level, there may be an important role for nonprofit and community-based actors to advance health equity in collaboration with county-level executive offices (1).

This study is, to our knowledge, one of the first to employ a systematic, approach to identify and analyze policy activity explicitly designed to advance health equity over 10 years in Maryland. We examined county-level policy activity to evaluate within-state heterogeneity and give a more detailed snapshot of the policy trends at the sub-state level, where much public health rulemaking authority is held. Given these strengths, it is important to consider a few limitations that may impact the overall interpretation of results. First, we did not have access to a comprehensive legal database comparable to Westlaw Next or LexisNexis StateNet for the analysis of policies. To our knowledge, such a database that can provide structured legal data at the local level for county-level policies in Maryland does not exist. While we used a variety of resources to get the most complete local policy information possible, we may have missed some county-level policies and initiatives due to the fallibility of online sources (e.g., lags in website updates). Second, this study derived data using legal epidemiological methods and only included laws passed by state legislatures. Therefore, it is possible that any jurisdiction in our analysis that addressed racial health equity through administrative regulations was not captured. Third, this study was limited to policies that were passed and did not include bills that were proposed and failed, vetoed, or un-funded policy items. Inclusion of these may offer some insight regarding challenges and latent trends experienced within the state that could be helpful in the future in implementing policy. Fourth, the criteria for inclusion did not include linguistic differences, and more importantly we did not include studies that indirectly influence health equity. Lastly, the selected themes in the content analysis may miss elements of the policies that address racial and health equity. While our approaches are robust enough for this nascent study, future studies should examine and compare policy activity in and across other states.

This study has implications for policy and practice because it provides foundational evidence to understand the scope and nature of Maryland state and county government policies that address racial health equity. This data can be used by policymakers and advocates at both the state and county levels to obtain information to improve the development and implementation of policies that influence disease distribution and mitigate racial/ethnic health inequities. Examining the extent to which the identified policies impacted population health and racial disparities was beyond the scope of this study. Rigorous evidence of effective policy action is limited and future directions of this work should estimate the efficacy of these policy efforts on the magnitude of health inequities. Also, it will be important to establish and understand the barriers and enablers of more equity-oriented government policy action at the state and county level.

In the past decade, there has been a growing proliferation of legislative activity, policies, and policy-adjacent activities to address racial health equity at the state and county level. Our objective was to capture and describe the spectrum of policy activity related to racial health equity. We find that in Maryland, policies and legislative activity to address racial/ethnic inequalities are diverse in the content domains covered. The majority of policy priorities focus on individual-level factors, followed by health system-related factors, with limited legislation focused on structural racism. Although these policy efforts are critical to address racial health equity, there remain several gaps to be addressed at the state- and county-level to improve health outcomes for Black, Brown, and indigenous populations. Policies that focus solely on individual-level factors may have limited efficacy in tangibly reducing and eliminating health inequities. It may be helpful for Maryland policymakers and advocates to build support for and prioritize a policy agenda that emphasizes structural factors that impact population health and further advance health equity. Efforts to promote strategic messaging and mobilization for racial equity policy across systems that shape economic, educational, employment, and housing opportunities have the potential to accelerate and maximize public and policymaker support for policies that foster greater equity (30). With increasing awareness in how state legislative action impacts health policy, there is an opportunity at both state and county levels to implement innovative policy solutions and employ policy tools to eliminate racial/ethnic health inequities.
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This paper explores how redlining has disproportionately impacted the Boston neighborhoods of Dorchester, Roxbury, and Mattapan. Initiated in the 1930s, the discriminatory practice of marking these neighborhoods as high-risk for lending has led to significant health inequities today. The paper focuses on how limited access to healthier foods in these areas contributes to a higher prevalence of chronic diseases such as hypertension and obesity, compared to wealthier neighborhoods. Additionally, the paper examines interventions aimed at reducing health disparities by improving affordability and access to nutritious foods. The findings underscore the need for comprehensive policies and interventions with community-based involvement to address food insecurity and health disparities that originated from redlining in Boston.
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Introduction to redlining

Redlining refers to the discriminatory practice of the Home Owners’ Loan Corporation (HOLC), which, during the Great Depression, drew literal red-ink lines around neighborhoods characterized by low-income, racial, or ethnic minority populations (1–3). The practice resulted in the systematic exclusion of these populations from access to financing for homes and businesses (1, 2). The health consequences of redlining remain prevalent today among marginalized communities. A systematic review and meta-analysis have shown that areas affected by redlining are associated with gunshot-related injuries, preterm birth, heat-related illnesses, and many chronic diseases such as diabetes and hypertension (1). This paper will explore how redlining in Boston has led to disparate access to nutritious foods and higher rates of diet-related health diseases in predominantly Black and Latinx neighborhoods, specifically Dorchester, Roxbury, and Mattapan.



Racial and ethnic composition

In Dorchester, Roxbury, and Mattapan, the Black/African American population is significantly higher than Boston overall. In Mattapan, 74% of residents were Black/African American in 2015, compared to 23% in Boston, marking a significant increase from 20% in 1970 (4). Similarly, Roxbury’s Black/African American population was 53%, more than double Boston’s overall percentage (5). Dorchester had a slightly lower percentage at 44%, but this is still nearly twice Boston’s citywide proportion (6).

These neighborhoods also have significant Hispanic and foreign-born populations. In Mattapan, 16% of residents were Hispanic, up from 7% in 2000, and 35% were foreign-born, higher than Boston’s 27% (4). Roxbury and Dorchester have similar Hispanic populations, with 29 and 16%, respectively, and their foreign-born populations were 26% in Roxbury and 34% in Dorchester (5, 6).



History of redlining and blockbusting in Boston

In 1938, the first redlining map of Boston was created by the HOLC who colored and rated neighborhoods into four grades below (3, 7–9).

	• Green (A, or “Best”)—signifying the most desirable areas for lending.
	• Blue (B, or “Still Desirable”)—representing still desirable for lending that were exclusively White and high-income neighborhoods.
	• Yellow (C, or “Definitely Declining”)—indicating areas appraisers saw as becoming less desirable over time.
	• Red (D, or “Hazardous”)—marking the origins of the term redlining by excluding residents from loan programs.

HOLC, for example, colored Roxbury red due to the “infiltration of negros” and “Negro heavily concentrated north of Ruggles St” (7, 9, 10). Sections of South End, North End, West End, South Boston, East Boston, Charlestown, Dorchester, Roxbury, Cambridge, Somerville, Revere, Chelsea, Everett, and Malden were also redlined (9). On the other hand, Brookline and the outer suburbs received higher HOLC grades (9).

Redlining was eventually outlawed under the Federal Housing Act following the assassination of Martin Luther King Jr. in 1968 and the subsequent riots in Roxbury; however, racial discrimination in mortgage lending persisted (7, 10, 11). For example, bankers in Boston created the Boston Banks Urban Renewal Group (B-BURG) mortgage program, which exploited practices like blockbusting (7). Blockbusting was used to instill fear in white homeowners, into panic selling their homes at lower prices due to the perceived “threat of a Black invasion” (12). This insinuated that Black residents moving into the neighborhood would increase crime rates and decrease property values (12).

BBURG lending areas were limited to specific sections of Dorchester, Roxbury, Mattapan, and all red areas (7, 10). Additionally, the Federal Reserve Bank in 1989 reported that banks approved loans in Roxbury, Mattapan, and sections of Dorchester at much lower rates than other neighborhoods in Boston (11).

This paper will focus on Dorchester, Roxbury, and Mattapan to illustrate the disparate access to healthy foods. Most Black and Latinx populations live in Dorchester, Roxbury, and Mattapan (7, 8, 10). The neighborhoods with the lowest opportunities for access to resources, economic prospects, and health outcomes are found in Roxbury and Dorchester in contrast to the highest opportunity areas, which include Beacon Hill, Back Bay, and sections of South End, North End, Cambridge, Somerville, Brookline, Milton, and the western suburbs (9). Studies suggest that limited access to healthy and affordable food directly contributes to higher rates of diet-related conditions, such as obesity, diabetes, and hypertension (13).



Food insecurity

The 2021 report from the Mayor’s Office of Food Access Agenda (OFA) of the City of Boston revealed significant disparities in food insecurity (14). Roxbury, Dorchester, and Mattapan have higher rates of food insecurity at 23, 18.1, and 18% compared to the Boston average of 15%, a situation exacerbated by the pandemic (8, 14, 15). In contrast, areas like Beacon Hill, Back Bay, North End, West End, and Downtown maintain lower rates of food insecurity (14). The impact of historical redlining is evident in Dorchester, Roxbury, and Mattapan, where extensive areas of these neighborhoods are situated more than half a mile from a grocery store (14). Dorchester, Roxbury, and Mattapan also have smaller convenience stores, like corner stores, where access to fresh foods is limited (14). Conversely, neighborhoods like Back Bay, Downtown, Beacon Hill, North End, and West End boast a higher density and variety of food retailers, reflecting their superior availability of nutritional resources (14).



Percent of adults reporting hunger

Based on the Boston Community Health Needs Assessment—A Community Health Improvement Plan (CHNA-CHIP) Collaborative comparisons can be drawn about the percentage of adults who reported experiencing hunger due to affordability issues (15, 16). ‘Hunger’ was measured through self-reported experiences of not eating due to the inability to afford food as part of the Boston Behavioral Risk Factor Surveillance System survey (16). Respondents were asked if it was sometimes or often true in the past 12 months that they remained hungry because they could not afford food (16). This data was collected and combined for the years 2013, 2015, and 2017, and analyzed by neighborhood (16). For example, as shown in Figure 1, Mattapan, Dorchester, and Roxbury have a significant portion of the population reporting experiencing hunger due to affordability issues, representing some of the highest rates in the city (15). Conversely, residents living in Back Bay, Fenway, and South End had the lowest percentages (15).
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FIGURE 1
 The percent of adults reporting hunger due to affordability issues by neighborhood (2015, 2017, and 2019 combined). Adapted from: Boston CHNA-CHIP Collaborative. Boston Community Health Collaborative—2022 Community Health Needs Assessment. Boston CHNA-CHIP (15).




Hypertension prevalence and outcomes

To compare the prevalence of hypertension and the age-adjusted rates of heart disease hospitalization and mortality, the latest Heart Disease Report by the Boston Public Health Commission (BPHC) highlights disparities among neighborhoods, as shown in Figure 2, Sections A, B, and C (17). The combined areas of Back Bay, Downtown, Beacon Hill, North End, and West End exhibit some of the lowest prevalence of hypertension and age-adjusted rates of heart disease hospitalization and mortality in Boston (17). Conversely, Mattapan, Roxbury, and Dorchester report the city’s highest rates of these conditions (17). Black and Latinx residents disproportionately experience higher levels of such hypertension-related health outcomes compared to other races (17). The health impact of these food access disparities is evident in cardiovascular disease outcomes across neighborhoods, as illustrated in Figure 2.
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FIGURE 2
 Hypertension prevalence, heart disease mortality, and heart disease hospitalization rates by neighborhood in Boston. This composite figure presents: Section A: Estimated prevalence of hypertension by neighborhood (2017, 2019, and 2021 combined). Data adapted from: Boston Public Health Commission (17). Section B: Age-adjusted rate of heart disease mortality per 100,000 by neighborhood (2017–2021). Data adapted from: Boston Public Health Commission (17). Section C: Age-adjusted rate of heart disease hospitalizations per 10,000 by neighborhood (2021). Data adapted from: Boston Public Health Commission (17).




Diabetes prevalence and outcomes

The Boston Public Health Commission (BPHC) offers further insights into disparities in diabetes prevalence and the age-adjusted rates of diabetes hospitalization and mortality, as shown in Figure 3, Sections A, B, and C. Mirroring the trends observed with hypertension, the combined areas of Back Bay, Downtown, Beacon Hill, North End, and West End have some of the lowest diabetes prevalence and age-adjusted rates of diabetes hospitalization and mortality (18). Conversely, Mattapan, Roxbury, and Dorchester report the highest rates (18). Similar to hypertension patterns, Black and Latinx residents disproportionately experience higher levels of these diabetes-related health outcomes compared to other races (15, 16, 18). Similar patterns of health disparities exist in diabetes-related outcomes, shown in Figure 3 showing prevalence, hospitalizations, and mortality rates.
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FIGURE 3
 Diabetes prevalence, diabetes hospitalization, and diabetes mortality rates by neighborhood in Boston. This composite figure presents: Section A: Estimated prevalence of diabetes by neighborhood (2017, 2019, and 2021 combined). Data adapted from: Boston Public Health Commission (18). Section B: Age-adjusted rate of diabetes hospitalizations per 10,000 by neighborhood (2021). Data adapted from: Boston Public Health Commission (18). Section C: Age-adjusted rate of diabetes mortality per 100,000 by neighborhood (2017–2021). Data adapted from: Boston Public Health Commission (18).




Percent of adults reporting obesity or overweight

The Boston CHNA-CHIP Collaborative also sheds light on disparities in obesity, as shown in Figure 4. Higher-income neighborhoods such as Back Bay, Fenway, and South End report the lowest percentages of adults classified as obese or overweight (15). In contrast, neighborhoods like Dorchester, Mattapan, and Roxbury report the highest percentages of adults classified as obese or overweight in the city (15). Echoing the trends seen with diabetes and hypertension, Black and Latinx residents disproportionately face higher levels of obesity and overweight compared to other races (15). The relationship between food access and health outcomes is further reflected in obesity rates, as shown in Figure 4.
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FIGURE 4
 The percent of adults reporting obesity or overweight by neighborhood (2013, 2015, 2017 combined). Adapted from: Boston CHNA-CHIP Collaborative. Boston Community Health Collaborative—2022 Community Health Needs Assessment. Boston CHNA-CHIP (15).




Discussion

This paper has methodological limitations that should be noted. The analysis including figures primarily relies on secondary data sources and descriptive statistics, without primary data collection. Furthermore, while the secondary data used comes from publicly available sources with established privacy protections, future studies should consider ethical implications including how findings may impact community representation and policy decisions. Future research would also greatly benefit from more rigorous methodological approaches (e.g., longitudinal cohort studies or mixed-methods research) incorporating both quantitative health data and especially qualitative community perspectives. These approaches including primary data collection and advanced statistical analyses (e.g., geospatial analysis), would help further validate the relationships between historical redlining and health outcomes.

While future research methodology improvements are needed, several immediate interventions could address current food access challenges. One potential initiative, considering the prevalence of smaller convenience stores scattered throughout Dorchester, Roxbury, and Mattapan, could involve increasing the availability of fresh foods within these existing stores. A similar strategy was implemented by Lawrence General Hospital, which invested $2.5 million in Lawrence, Massachusetts, for a project named “Healthy on the Block/Bodegas Saludables,” aimed at boosting the availability of healthier foods in bodegas (19–21). This initiative in Lawrence increased fruit and vegetable sales (19–21). A comparable intervention, “Healthy Bodegas,” in New York City also led to similar increases in purchasing healthier foods (22). Given that a higher intake of fruits and vegetables is associated with lower mortality rates, ensuring their wide availability in smaller convenience stores is crucial for people not to be limited to processed foods (23).

While the Supplemental Nutrition Assistance Program (SNAP) aids low-income communities, it is often insufficient. A U.S. Department of Agriculture (USDA) study found that 9 out of 10 participants encountered difficulty accessing healthy foods because of high costs (24, 25). This challenge is evident in Dorchester, Roxbury, and Mattapan, neighborhoods with the highest number of SNAP beneficiaries, indicating a greater need for assistance among individuals facing food insecurity (16, 24, 25).

A potential solution is to expand food prescription programs like Fresh Connect, which provides prepaid debit cards for purchasing healthier foods at grocery stores (26, 27). A unique aspect of Fresh Connect is that it provides a $100 monthly card exclusively for purchasing approved nutritious items such as fruits, vegetables, whole grains, and other healthy choices (28). Individuals experiencing food insecurity or living with chronic conditions such as hypertension, diabetes, and even children with autism, asthma, or obesity are eligible for Fresh Connect (28). Fresh Connect has received over $4 million in funding from MassHealth, USDA, Boston Medical Center, Mass General Brigham, and other philanthropic organizations (28). Currently, Fresh Connect is well-integrated in Dorchester and Roxbury, available at Stop & Shop and Daily Table stores and 16 farmers’ markets (28). Considering the significant impact of nutrition on health outcomes and the potential cost-effectiveness of food prescriptions as an alternative to pharmaceutical treatments for chronic conditions, it’s imperative to increase funding for such initiatives (23, 24, 29).


Social determinants and barriers

While improving food access is crucial, the Boston COVID-19 Consultant Equity and Recovery Team [CERT] & Boston Health Inequities Taskforce Health Equity Now Plan [HITF] identify many other social determinants that impact health outcomes in redlined neighborhoods. Digital health barriers can impact older adults and low-income residents in Dorchester, Roxbury, and Mattapan, where limited digital literacy and connectivity challenges could restrict access to healthcare services like telemedicine (30). According to the PEW Research Center, only 56% of lower-income households have home broadband compared to 94% of higher-income households, limiting access to telemedicine, employment opportunities, and educational resources (30).

Cultural and linguistic barriers also affect healthcare access. With significant foreign-born populations (26% in Roxbury, 34% in Dorchester, 35% in Mattapan), many residents face challenges navigating English-centric healthcare systems (4–6). Those who speak or read a language other than English struggle to access services due to difficulties navigating the healthcare system including communication barriers with providers (30). Beyond communication challenges, these social determinants compound with poverty, resulting in limited healthcare access, increased stress and anxiety, and poor living conditions (30).

Communities of color disproportionately experience chronic diseases due to ‘allostatic load’—“perpetual high-stress levels that increase risk factors like blood pressure and affect diet choices” (30). This stress burden is amplified by systemic inequities in Boston as the Department of Health and Human Services, Boston Public Health Commission (BPHC) (30) indicate “an inherent power dynamic and disproportionate use of force exists in Boston’s neighborhoods of color, which undermines trust and perpetuates racial trauma that causes stress and increases allostatic load.” Further evidence from Risica et al. (31) showed how feelings of deprivation, anxiety, and race-related stress in Black women about securing adequate food, especially in unhealthy food environments trigger emotional eating and an increased risk of obesity. As a result, stress-induced emotional eating is often associated with the consumption of calorie-dense foods (31).

Additionally, Oshri et al. (32) found that racial discrimination activates the amygdala in Black youth, influencing anxiety and depression, which can increase stress-related eating behaviors (31, 32). Black male youth exposed to police-related deaths experience 46% higher cortisol levels, indicating how physiological stress can deter outdoor activity (33). The intersection of these factors creates an entrenched system of health disparities requiring comprehensive policy solutions beyond food access alone.



Current limitations and solutions

A limitation of solely increasing healthier foods and providing funding for food purchasing is that it leaves several levels of the food system unaddressed in the fight against obesity, hypertension, and diabetes. For instance, obesity is multifaceted, and approaches that target individual, community, and system levels are more successful than single interventions (34).

Interventions should consider the systemic nature of chronic diseases like obesity and its comorbidities. To address the limitations of individual-level interventions, multi-level approaches can target systemic issues in food access and health outcomes. These interventions consider the complex interplay of individual, community, and policy factors that contribute to health disparities. By addressing multiple levels simultaneously, these approaches aim to create sustainable changes in food environments and health behaviors. The following examples demonstrate how multi-level interventions may effectively tackle systemic issues in ways that individual-level approaches limit.

An example of a multi-level approach intervention was conducted by researchers at Tufts University called “Shape Up Somerville (SUS)” (35). SUS successfully reduced the consumption of sugar-sweetened beverages, lowered body mass index in parents and children, and increased physical activity by targeting environmental, individual, and policy levels (35).

A similar intervention was conducted in Baltimore called “B’More Healthy Communities for Kids (BHCK)” by researchers at the Johns Hopkins Bloomberg School of Public Health (36). BHCK was a multilevel childhood obesity prevention program that helped decrease the intake of sweet snacks among low-income Black/African American youth (36). A combination of strategies lead to their success, including nutrition education sessions in recreation centers and in-store point-of-purchase promotions with repeated taste tests of healthier snacks (36).

The Stanford Five-City Project involved extensive collaboration with media, health organizations, schools, and other community stakeholders to deliver a 6-year multi-faceted health education program (37, 38). Using television, radio, print materials, classes, and events tailored to the community, the intervention significantly improved heart disease knowledge, attitudes, and risk behaviors, leading to reductions in smoking, cholesterol, and blood pressure (37, 38).

The Massachusetts Childhood Obesity Research Demonstration project guided by researchers at the Harvard School of Public Health and the Massachusetts General Hospital also showed important results (34). The study demonstrated how gathering input from numerous community stakeholders in two predominantly non-Hispanic white, low-income areas in Massachusetts through interviews helped implement an intervention focused on reducing obesity (34).

While many of these examples include some individual behavior modification, they demonstrate the need to address multiple levels of the food system collectively. Addressing the systemic health inequities in historically redlined neighborhoods also requires policy interventions that integrate healthcare, nutrition, and behavioral strategies into broader public health systems.

The proposed Medical Nutrition Therapy (MNT) Act of (39) (H.R. 6,407/S.3297) seeks to expand Medicare Part B coverage to include a range of conditions such as obesity, cardiovascular disease, celiac disease, and cancer (39). The MNT Act also aims to broaden eligibility for providers, including physician assistants, nurse practitioners, and clinical psychologists (39). By addressing gaps in coverage, the Act has the potential to empower healthcare providers to deliver MNT by directly addressing diet-related conditions prevalent in neighborhoods like Dorchester, Roxbury, and Mattapan. However, it remains unpassed and faces implementation challenges such as integration into Medicare Advantage plans and ensuring equitable access across diverse populations (39).

Another promising initiative is Food as Medicine (FIM) programs, which integrate nutrition-based interventions, such as medically tailored meals, groceries, and produce prescriptions, into healthcare systems (40). Recent evidence highlights the growing adoption of FIM programs, with 422 Medicare Advantage plans covering medically tailored meals and seven states (Arkansas, Delaware, Massachusetts, New Jersey, North Carolina, Oregon, Washington) integrating these interventions through Medicaid Section 1115 waivers (40). FIM programs have shown significant improvements in food security, diet quality, and clinical outcomes, including reductions in HbA1c (−0.8%) and BMI (0.6 kg/m2), with projected cost savings of $13.6 billion annually (40). Despite their potential, barriers such as limited screening processes, reimbursement challenges, and insufficient provider education may hinder the full adoption and scaling of FIM programs especially in underserved communities (40).

In addition to MNT and FIM initiatives, Intensive Behavioral Therapy (IBT) is another evidence-based approach to improving weight loss and glycemic control among individuals with diabetes and obesity (41). Medicare and the Affordable Care Act (ACA) have expanded IBT coverage, including telemedicine approval during the COVID-19 pandemic (41). However, utilization rates remain low, with less than 1% of eligible patients accessing IBT due to limited provider training, strict eligibility criteria, and time constraints (41). For example, Centers for Medicare and Medicaid Services (CMS) requirements set a BMI threshold of ≥30 for coverage (41). As a result, many additional barriers are created for individuals who are overweight and ethnic groups with lower obesity thresholds, forcing some patients to delay treatment until they gain more weight to qualify (41).

While implementation challenges remain, many of these initiatives underscore the importance of integrating nutrition and behavioral health strategies into broader public health frameworks to create sustainable solutions for marginalized communities.




Conclusion

This brief research report has elucidated how historical redlining and blockbusting in Boston’s neighborhoods of Dorchester, Roxbury, and Mattapan have created persistent health inequities. Findings from this report show these neighborhoods face significantly higher rates of food insecurity (18–23% versus Boston’s 15% average), higher prevalence of chronic diseases, and disproportionate health burdens among Black and Latinx residents (14, 15, 42). Beyond food access, additional challenges include digital health disparities, language barriers among foreign-born populations (26–35%) compounded with socioeconomic complications that further exacerbate health outcomes including chronic stress (4–6, 30).

Future policy measures should address these multiple layers of disadvantage through preventative strategies such as expanding Medicare coverage under the proposed MNT Act, integrating FIM programs into healthcare systems, or increasing the utilization of IBT for weight management. These policies must be complemented by efforts to improve healthy food availability and affordability while bridging divides in healthcare access. Interventions should consider the interconnected nature of these challenges, addressing food access alongside the multiple social, economic, and structural barriers that affect healthcare access and outcomes. Ultimately, solutions must be developed through direct collaboration with community members and organizations in Dorchester, Roxbury, and Mattapan, ensuring interventions are culturally tailored and community-driven.
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This mixed-methods study protocol investigates the role of social networks in Type 2 diabetes (T2D) self-management among Black/African American (B/AA) men, a population disproportionately affected by T2D. The study employs a convergent design, combining quantitative social network analysis with longitudinal qualitative interviews. A nationally representative sample of 1,200 B/AA men with T2D will complete an online survey assessing their social networks, T2D self-management practices, and related psychosocial factors. A subset of 65 participants will engage in semi-structured interviews at two timepoints 6 months apart to explore the formation and evolution of supportive relationships. The study aims to: (1) identify specific aspects of social networks related to T2D self-management adherence, and (2) characterize the formation and evolution of relationships that improve T2D self-management strategies. Quantitative data will be analyzed using multivariate and multilevel regression techniques, while qualitative data will undergo thematic analysis. This comprehensive approach will provide insights into the structure and function of social networks among B/AA men with T2D, potentially informing culturally tailored interventions to improve T2D outcomes in this underserved population. The study’s innovative focus on the broader social context of T2D management among B/AA men has the potential to address health disparities and contribute to more effective strategies for reducing the burden of T2D in this population.
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1 Introduction

Type 2 diabetes (T2D) represents a critical public health challenge, particularly among Black/African American (B/AA) males who are disproportionately affected by the disease. Approximately 13% of B/AA men are diagnosed with T2D compared to 8% of the general population in the United States (1). This disparity highlights the need for targeted research about T2D self-management within this demographic to prevent severe complications such as amputations, kidney failure, glaucoma, neuropathy, and stroke (1). Effective self-management is vital to manage and slow the progression of T2D; however, the long-term demands of managing T2D pose significant challenges, especially for B/AA males. Poor self-management has been associated with increased hospitalization and emergency department visits among B/AA older adults with diabetes (2). Research indicates that social networks and personal communities are critical in T2D self-management (3), yet their functioning and evolution among B/AA men with T2D remain poorly understood.

While previous studies have examined the influence of family members, spouses, and peers on T2D self-management (4, 5), there remains a gap in knowledge regarding the broader social networks of B/AA males with T2D. Understanding the formation, utilization, and evolution of these social networks is crucial for developing effective, culturally-appropriate interventions to improve T2D self-management among B/AA men (6). The socio-ecological model emphasizes the importance of considering multiple levels of influence on health behaviors, including interpersonal, community, and societal factors (7). In the context of T2D self-management among B/AA males, this approach suggests the need to examine individual behaviors and the social and cultural contexts that shape these behaviors. Research has shown that B/AA men face unique barriers to healthcare utilization and chronic disease management, including (but not limited to) cultural norms, masculine identity, and experiences of discrimination in healthcare settings (8, 9). Recent studies have highlighted the potential of social network interventions to improve health outcomes for various chronic conditions (10). However, there is a paucity of research specifically examining the role of social networks in T2D management among B/AA men (11). This gap is particularly concerning given the high prevalence of T2D within this population and the potential for social support to improve self-management behaviors (12).

The influence of masculinity on health behaviors and healthcare utilization among B/AA men has been increasingly recognized as a critical factor in T2D management (13, 14). Traditional masculine norms often conflict with health-promoting behaviors, posing significant barriers to effective T2D self-management (15). For instance, some B/AA men may perceive seeking medical help or adhering to a strict diet and exercise regimen as a sign of weakness or vulnerability, which can hinder their engagement with healthcare services and adherence to treatment plans (16). Furthermore, racial homophily in social networks—where individuals tend to associate with others who are racially similar (17)—and the unique characteristics of B/AA extended family, friendship, and congregational support networks can play a significant role in health behaviors (18). These networks often provide emotional support, shared understanding, and resources that can facilitate or impede diabetes management efforts (19). Consequently, culturally tailored approaches that leverage these social support systems are essential for improving T2D outcomes among B/AA men. Interventions designed to enhance social support from family, friends, and community organizations, while also addressing masculine norms, have shown promise to promote better health behaviors and outcomes (20, 21). Such approaches must consider the broader social determinants of health, including socioeconomic status and access to healthcare, to effectively address the disparities in T2D management within this population (22). These structural factors often create systemic barriers as well as alter the social support networks themselves which in turn limits the effectiveness of individual or network-level interventions alone.

The purpose of this protocol paper is to report our approach to investigate specific aspects of social networks related to T2D self-management among B/AA males. Once data are collected, the study will aim to address this knowledge gap by identifying the specific aspects of social networks related to T2D self-management among B/AA males. By employing a mixed-methods approach that combines quantitative social network analysis with qualitative interviews, we seek to identify key social predictors of T2D self-management quality and characterize how supportive relationships are established and maintained over time (23). This approach allows for a more comprehensive understanding of the complex interplay between social relationships and T2D management behaviors. The findings from this study will have the potential to inform the development of novel, culturally tailored interventions that leverage social support networks to improve T2D self-management among B/AA males. Such interventions could address not only individual health behaviors, but also the broader social context in which these behaviors occur, potentially leading to more sustainable improvements in T2D outcomes (24).



2 Methods


2.1 Study design and aims

This study protocol employs a convergent mixed-methods approach to examine the role of social networks in T2D self-management among B/AA males. The study design consists of two primary components: (1) a quantitative survey using social network analysis; and (2) longitudinal qualitative interviews. This approach allows for a comprehensive understanding of both the broad patterns and nuanced experiences of B/AA men managing T2D within their social contexts (25). The quantitative component will provide generalizable data about network structures and their associations with T2D management outcomes, while the qualitative component will offer rich, contextual insights into the formation, evolution, and utilization of these networks over time (11, 26). By integrating these methods, we aim to capture the complexity of social influences on T2D self-management, addressing a critical gap in the literature regarding the unique experiences of B/AA men (6).

The first aim of this study identifies specific aspects of B/AA men’s relationships (e.g., specific family members, friends, health care providers, or other meaningful individuals) that significantly influence T2D self-management adherence. This aim will be primarily addressed through the cross-sectional quantitative survey, which will employ validated measures of T2D self-management and a comprehensive assessment of participants’ social networks. By examining the characteristics of these networks and their associations with T2D management outcomes, we aim to uncover key network features that may support or hinder effective self-management (3, 12). We hypothesize that networks diverse in support (have different people supplying different types of support) will be associated with better T2D self-management adherence. This hypothesis is based on previous research suggesting that tightly knit, supportive networks can provide consistent encouragement and practical assistance for chronic disease management (27). Additionally, we expect that the presence of network members who also have T2D or who are health professionals will be positively associated with self-management adherence, as these individuals may provide more informed and relevant support (5).

The second aim is to characterize the formation and evolution of dyadic relationships that result in improved T2D self-maintenance strategy adherence among B/AA males. This aim will be addressed through the study’s quantitative and qualitative components. The longitudinal qualitative interviews will provide in-depth insights into how these relationships develop and change over time, while the cross-sectional quantitative measures will allow for statistical analysis of network composition and their associations with T2D management outcomes. By combining these approaches, we aim to develop a nuanced understanding of the dynamic nature of social support in T2D management among B/AA men, informing future interventions that can effectively leverage these social resources (6, 28). We hypothesize that participants will form and maintain relationships based on theoretical constructs of transitivity (friends of friends becoming friends), proximity (geographically close individuals forming connections), and comfort within “third places” or contexts that provide a comfortable space outside of work and home to socialize and connect. Furthermore, we predict that relationships that evolve to provide more diabetes-specific support over time will be associated with improved T2D self-management. This hypothesis is grounded in the network episode model, which suggests that people often turn to those in their networks for support during health challenges, but they may not limit discussions about important life and health matters solely to their closest support network (29, 30).



2.2 Conceptual framework

Our study is guided by an integrated theoretical framework that harmonizes both quantitative and qualitative approaches to understanding T2D self-management among B/AA men. This unified conceptual model positions social networks as the critical connecting mechanism between individual health behaviors and broader social contexts.

At the core of our framework, the Network Episode Model serves as the integrative theoretical foundation (29, 31). The Network Episode Model conceptualizes health management as a dynamic process in which individuals strategically mobilize different network resources during various health challenges (32). This framework directly corresponds to our quantitative measures of network composition (percentages of relationship types), structure (network size, relationship heterogeneity), and interaction patterns (communication frequency, diabetes-specific discussions). Through the NEM lens, we examine how these measurable network characteristics influence T2D management behaviors and outcomes, while our qualitative approach explores the meanings, experiences, and evolution of these network processes over time. Complementing the Network Episode Model, we incorporate House’s Social Support Theory to classify and measure specific support functions (33). Quantitatively, this allows us to assess the distribution and prevalence of emotional, instrumental, informational, and appraisal support within networks; qualitatively, it enables us to explore how these different forms of support are experienced, requested, and provided through interpersonal dynamics and communication patterns. Further, a Social Capital Framework unifies our approach by examining how social connections facilitate access to resources (34). Our quantitative measures distinguish between bonding and bridging capital through relationship type distributions and diversity indices, while our qualitative methods delve into how these connections are leveraged in daily diabetes management and how trust and reciprocity develop within these relationships. To ensure cultural relevance, we integrate the Health Disparities and Discrimination Framework and masculinity theory throughout both methodological approaches (13, 35). Quantitatively, we measure structural barriers and discrimination experiences using standardized instruments; qualitatively, we explore how these factors interact with cultural norms and gender expectations to shape network utilization and health behaviors.

This synergistic theoretical integration creates a comprehensive lens through which to examine T2D self-management among B/AA men. By applying these frameworks consistently across both quantitative and qualitative components, we establish conceptual coherence that allows findings from each method to inform and enhance the other. The quantitative analyses provide breadth and statistical validation of network patterns, while the qualitative exploration offers depth and context regarding how these networks function in real-world settings. Together, they generate a more complete understanding of the complex social dynamics influencing T2D management in this population than either approach could achieve independently.



2.3 Participants and procedures

Participants for this study will be a nationally representative sample of 1,200 B/AA males with T2D. Inclusion criteria are: (1) self-identification as B/AA; (2) male gender; (3) age 21 years or older; (4) self-reported T2D medical diagnosis; and (5) residence in the United States. The sample size was determined based on calculations to ensure adequate statistical power for planned analyses, considering the total population of B/AA men with T2D in the United States (approximately 3,036,917) and assuming a 50% rate of less-than-desirable social supports and networks for diabetes self-management (36, 37). Recruitment will be conducted through Cloud Research, which will allow for targeted selection of respondents who fit the specified criteria. This approach ensures that participants are anonymous to the research team and have already agreed to participate in survey research before starting the survey.

The study procedures involve two main components: a quantitative survey and longitudinal qualitative interviews. All 1,200 participants will complete the online quantitative survey, which will take approximately 20 min to complete. The survey will include validated measures of T2D self-management, social network characteristics, psychosocial factors, health behaviors, eHealth literacy, and health equity. Participants will be asked to provide information about their personal networks using a multiple name generator approach, following the Arizona Social Support Interview Schedule (38, 39). This will allow for a comprehensive assessment of participants’ social networks, including demographic characteristics of network members, the nature and quality of relationships, and the types of support provided.

For the qualitative portion, we aim to recruit 65 participants to engage in semi-structured interviews conducted at two time points 6 months apart. Each interview will last approximately 60 min and will be conducted virtually by the principal investigators. The interviews will focus on participants’ experiences with T2D self-management, the role of their social networks in this process, and how these relationships evolve over time. This longitudinal approach aligns with recommended diabetes care practices and allows for an in-depth exploration of the dynamic nature of social support in T2D management (40). To promote retention and minimize loss to follow-up, additional contact points will be established every 3 months between interviews, including email communications and phone calls. All study procedures have been reviewed and approved by the Institutional Review Board (#IRB2023-1311 M), and informed consent will be obtained from all participants prior to data collection.



2.4 Study variables


2.4.1 Social network

The social network measure in this study utilizes a multiple name generator approach, following the Arizona Social Support Interview Schedule (38, 39). This comprehensive method allows for a detailed assessment of participants’ personal support networks (egocentric networks) related to their T2D management (41). Participants will be asked to list individuals in their life who: (1) give them advice; (2) they confide in; (3) provide practical support; and (4) make managing their T2D difficult, resulting in a comprehensive list of social network members. Participants can list the same person across multiple prompts when applicable. For each person nominated in their social network, participants are asked to specify their relationship type (spouse, child, parent, friend, sibling, extended family member, healthcare provider, coworker, roommate, neighbor, or other). This allows us to map the compositional diversity of support networks and identify which relationship categories were most prevalent. Participants also indicate whether each network member has T2D themselves (yes, no, I do not know), enabling analysis of disease homophily within networks and exploration of shared experiential knowledge. Health behaviors of network members are assessed through two key measures: perceived physical activity frequency and healthy eating habits, both rated on a four-point scale (never, rarely, sometimes, often). These measures provide insight into the health behavior modeling and social norms potentially occurring within participants’ social environments. The frequency of diabetes-specific discussions with each network member is measured on a similar four-point scale (never, rarely, sometimes, often), revealing communication patterns about T2D management. Perceived supportiveness specific to diabetes management is evaluated using a four-point scale (not at all supportive, a little supportive, sometimes supportive, very supportive), assessing the quality of support received. Finally, contact frequency with each network member is measured using a six-point scale ranging from several times daily to never (5 = several times daily, 4 = once daily, 3 = 3–5 days weekly, 2 = 1–2 days weekly, 1 = less than weekly, 0 = never), providing data on relationship intensity and accessibility of support.

Our analytical approach to social network data leverages a multifaceted calculation strategy to derive meaningful network metrics from the interpreter questions. Network composition variables are calculated as proportional measures, determining the percentage of each relationship type within participants’ networks. Specifically, we calculate the proportion of spouses, children, parents, friends, siblings, extended family members, and healthcare providers relative to total network size, providing insight into the relational composition of support systems. The percentage of network members with T2D is similarly calculated, enabling assessment of disease homophily within participants’ social environments. For network structure analysis, we determine network size by counting the total number of individuals named by each participant, while relationship heterogeneity is calculated using an entropy-based diversity index that quantifies the variety of relationship types present. Network interaction variables capture the dynamic aspects of these relationships; we calculate the percentage of contacts with whom participants communicate less than once weekly to assess interaction frequency distribution and assess the presence of weak ties. Mean communication frequency is computed by averaging the six-point scale responses across all network members, with higher values indicating more frequent contact throughout the network. Similarly, mean T2D communication frequency is derived by averaging the four-point scale responses regarding diabetes-specific discussions. Health behavior perceptions are quantified through mean perception scores for physical activity and healthy eating frequencies across all network members indicating social norms. Support quality is assessed both categorically, by calculating the percentage of network members described as “very supportive,” and continuously, through a mean social network support score averaged across all reported relationships. These calculated variables provide a robust framework for analyzing how network characteristics correlate with T2D self-management behaviors among B/AA men.

The use of this detailed social network measure provides a nuanced analysis of how different aspects of social networks relate to T2D self-management among B/AA males, providing insights into both the structure and function of these supportive relationships (42, 43).



2.4.2 Self-care management for T2D

The Diabetes Care Profile (DCP) will comprise 16 profile scales encompassing patients’ diabetes control, attitudes towards diabetes, beliefs about diabetes, self-reported diabetes self-care practices, and challenges associated with diabetes self-care. The internal reliability of these profile scales, measured using Cronbach’s alpha, ranged from 0.60 to 0.95, demonstrating good to great reliability (44).


2.4.2.1 Control T2D problems

The Control Problems Scale of the Diabetes Care Profile (DCP-CPS) survey instrument will be utilized to measure control issues related to T2D (45). First, the frequency of blood sugar monitoring among participants will be assessed using a single-item measure. Participants will be asked, “How frequently do you check your blood sugar levels?” Responses are recorded on a 5-point scale: 1 = Less than once a week, 2 = Weekly, 3 = 1–2 times a week, 4 = Daily, and 5 = More than once a day. Second, the scale includes four items to evaluate the frequency of specific diabetes-related events. Participants indicate the occurrence of particular symptoms and episodes over defined periods using a 6-point scale: 1 = 0 times, 2 = 1–3 times, 3 = 4–6 times, 4 = 7–12 times, 5 = More than 12 times, and 6 = Do not know. The items are: the frequency of low blood sugar reactions with symptoms (sweating, weakness, anxiety, trembling, hunger, headache) in the last month, severe low blood sugar reactions requiring assistance in the last year, high blood sugar symptoms (thirst, dry mouth and skin, increased sugar in urine, reduced appetite, nausea, fatigue) in the last month, and the presence of ketones in urine in the last month. Third, to assess the frequency of various diabetes management challenges experienced by participants, a scale consisting of 15 items will be used, each rated on a 5-point scale where 1 = never, 2 = rarely, 3 = sometimes, 4 = often, and 5 = very often. The specific items include the frequency of the following: being sick or having an infection, being upset or angry, taking the wrong amount of medicine, eating the wrong types of food, eating too much food, having less physical activity than usual, feeling stressed, eating too little food, having more physical activity than usual, and waiting too long to eat or skipping a meal. Possible scale scores for the frequency of diabetes management challenges range from 15 to 75, with higher scores indicating more frequent control problems related to T2D.



2.4.2.2 Social and personal factors

The DCP—Social and Personal Factors Scale (DCP-SPFS) will be employed to assess the impact of diabetes on participants’ daily activities. First, this scale utilizes a 5-point rating system where 1 = Never, 2 = Rarely, 3 = Sometimes, 4 = Occasionally, and 5 = Often. Participants respond to the item: “How often has your diabetes kept you from doing your normal daily activities during the past year (e.g., could not go to work, work around the house, go to school, visit friends)?” Second, to measure participants’ perceptions of the impact of diabetes on their lives, the scale comprised 12 items rated on a 5-point Likert scale, where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, and 5 = Strongly Agree. Specific items assessed included: “Paying for my diabetes treatment and supplies is a problem” and “Having diabetes makes my life difficult.” Possible scale scores for the impact of diabetes on daily activities range from 12 to 60, with higher scores indicating a greater perceived impact of diabetes on the participant’s life.



2.4.2.3 Long-term care benefits

For this study, the DCP—Long-Term Care Benefits Scale (DCP-LTCBS) will be employed to evaluate participants’ beliefs regarding the benefits of optimal diabetes care. This scale utilizes a 5-point Likert scale, where 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, and 5 = Strongly Agree. Participants respond to items such as: “Taking the best possible care of diabetes will delay or prevent: eye problems,” “Taking the best possible care of diabetes will delay or prevent: kidney problems,” “Taking the best possible care of diabetes will delay or prevent: foot problems,” “Taking the best possible care of diabetes will delay or prevent: hardening of the arteries,” and “Taking the best possible care of diabetes will delay or prevent: heart disease.” The responses to these items will be aggregated to compute a composite score representing each participant’s beliefs in the long-term benefits of T2D care, with possible scores ranging from 5 to 25.



2.4.2.4 Monitoring practices for T2D

The DCP—Monitoring Barriers and Understanding Management Practice Scales (DCP-MBUMPS) will be utilized to evaluate barriers to T2D monitoring and the frequency of management practices among participants (45). First, the scale includes two items related to T2D monitoring using urine and blood tests (e.g., “How many days a week have you been told to test urine sugar?” and “How many days a week have you been told to test blood sugar?”), with participants indicating the number of days per week they were advised to perform these tests. Second, the scale assesses the frequency of failed blood sugar tests due to various reasons through 10 items. Participants indicate how often they failed to test their blood sugar as instructed due to reasons such as forgetting, doubting the utility of testing, inappropriate timing or location, disliking the task, running out of test materials, cost, inconvenience, difficulty reading test results, inability to perform the test independently, infrequent changes in levels, and discomfort from finger pricks. Responses will be recorded on a 5-point Likert scale: 1 = rarely, 2 = sometimes, and 3 = often. The possible scores ranged from 10 to 30. Third, participants were provided with a list of seven educational programs and asked to select all that applied to them. The options include one-on-one counseling with a diabetes educator, nurse, or dietitian; group diabetes management classes; diabetes self-management education programs; nutrition classes specifically for managing diabetes; foot care workshops for preventing diabetes complications; other educational programs focused on living with diabetes (with an option to specify); and an option for not having received any formal diabetes education. Participants could select multiple programs or activities, and their responses were coded dichotomously (0 = not selected, 1 = selected). Lastly, the participants will respond to 10 items related to T2D monitoring barriers and understanding management practices. The scale assesses participants’ understanding of various aspects of diabetes care, including diet and blood sugar control, weight management, the role of exercise, use of insulin/pills, sugar testing, foot care, prevention of long-term complications, eye care, medications, and alcohol use and diabetes. Respondents rated their understanding of each item on a 5-point Likert scale. Possible scale scores for barriers to blood sugar testing range from 10 to 30, with higher scores indicating more frequent barriers to testing blood sugar as instructed.



2.4.2.5 Self-care management for T2D

To examine the self-care management for T2D, the study will utilize the Summary of Diabetes Self-Care Activities (SDSCA) questionnaire (46). This instrument is a widely used tool for assessing diabetes self-care practices over a recent timeframe, either the previous week or month. The SDSCA evaluates key domains of self-care, including dietary habits, glucose monitoring, foot care, and adherence to self-care guidelines, by measuring the frequency or consistency of engagement in these activities (46). Participants report the frequency of each self-care activity over the past 7 days using an 8-point Likert scale (ranging from 0 to 7 days). Possible scale scores range from 0 to 7 for each self-care activity, with higher scores indicating more frequent engagement in the specific self-care activity over the past week.



2.4.2.6 Self-regulatory efficacy for T2D

The Self-regulatory Efficacy for T2D will be measured using the Self-Efficacy for Diabetes (SED) Scale, a widely recognized instrument for assessing diabetes-specific self-efficacy (47). Developed and validated for the Diabetes Self-Management study, this 8-item scale employs a 10-point rating system (47). Participants’ responses to the items will be combined to calculate a composite score, representing each participant’s total self-regulatory efficacy for T2D, with possible scores ranging from 8 to 80. Lower scores indicated reduced self-efficacy, while higher scores reflected increased self-efficacy. The SED scale has demonstrated strong reliability, with excellent internal consistency (Cronbach’s α = 0.85) and test–retest reliability (intraclass correlation coefficient = 0.80) (48). Furthermore, the scale showed convergent validity, with item-scale correlations exceeding 0.50 (48).




2.4.3 Mental health


2.4.3.1 Stress, anxiety, and depression

The Depression, Anxiety, and Stress Scales (DASS-21) will be used to evaluate participants’ mental health status (49). Each item is rated on a 4-point Likert scale ranging from 0 to 3, reflecting the presence and severity of symptoms over the past week. Each subscale contains seven items, yielding total scores that range from 0 to 21, with higher scores indicating greater symptom severity. The DASS-21 has demonstrated strong reliability, with Cronbach’s alpha values of 0.81 for depression, 0.89 for anxiety, and 0.78 for stress (50). Additionally, the scale shows excellent internal consistency and robust discriminative, concurrent, and convergent validity (50).



2.4.3.2 Loneliness

Participants’ loneliness will be measured using the UCLA 3-item Loneliness Scale. Initially developed as a 20-item questionnaire (51), the scale was condensed to three items in 2004 to facilitate its use in larger surveys and telephone interviews (52). The 3-item version has demonstrated reliability and validity, with a Cronbach’s alpha of 0.72 and a high correlation of 0.82 with the original UCLA Loneliness Scale (52). Participants will respond to the following items: “How often do you feel that you lack companionship?,” “How often do you feel left out?,” and “How often do you feel isolated from others?.” Responses were rated on a 3-point Likert scale: 1 = Hardly Ever, 2 = Some of the Time, and 3 = Often. Possible scale scores range from 3 to 9, with higher scores indicating more feelings of loneliness.




2.4.4 Health behaviors


2.4.4.1 Alcohol consumption

The Alcohol Use Disorders Identification Test-Concise (AUDIT-C) will be employed to investigate participants’ alcohol consumption (53). This concise screening instrument was designed to effectively identify individuals who are hazardous drinkers or have active alcohol use disorders, including alcohol abuse or dependence (53). The modified version includes three questions, each scored on a scale of 0 to 4 points, with a total possible score ranging from 0 to 12 (54). Higher scores generally indicate a greater likelihood that an individual’s alcohol consumption was adversely affecting their health. Alcohol consumption will be assessed using the following questions: “Within the past year, how often did you have a drink of alcohol?” (Responses coded as 0 = Never, 1 = Monthly, 2 = 2–4 times a month, 3 = 2–3 times a week, and 4 = 4 or more times a week), “Within the past year, how many standard drinks containing alcohol did you have on a typical day?” (Responses coded as 0 = 1 or 2, 1 = 3 or 4, 2 = 5 or 6, 3 = 7 to 9, and 4 = 10 or more), and “Within the past year, how often did you have six or more drinks on one occasion?” (Responses coded as 0 = Never, 1 = Less than monthly, 2 = Monthly, 3 = Weekly, and 4 = Daily or almost daily) (54). The internal reliability of the AUDIT-C has been reported as good, with a Cronbach’s alpha of 0.75 (55).



2.4.4.2 Smoking habits

The Summary of Diabetes Self-Care Activities (SDSCA) questionnaire will be used to evaluate participants’ smoking habits (46). This questionnaire assesses key domains of self-care, including dietary and smoking habits, glucose monitoring, and adherence to self-care guidelines, by evaluating the absolute frequency or consistency of engagement in these activities (46). The SDSCA has demonstrated adequate reliability across various cultural backgrounds, with Cronbach’s alpha values exceeding 0.50 (56–58). Smoking habits were assessed with the question: “Have you smoked a cigarette—even one puff—during the past 7 days?” Responses were recorded on a 2-point Likert scale (1 = No, 2 = Yes). Additionally, participants will provide a free-response answer to the question, “How many cigarettes did you smoke on an average day?” which was treated as a continuous variable.



2.4.4.3 Physical activity

Physical activity will be assessed using the International Physical Activity Questionnaire-Short Form (IPAQ-SF). The IPAQ-SF records activity across four intensity levels: 1) vigorous-intensity PA such as aerobics, 2) moderate-intensity PA such as leisure cycling, 3) walking, and 4) sitting. Additionally, participants were asked to respond to open-ended questions regarding the frequency and duration of their PA, specifically indicating the number of days per week and the number of minutes per day they engaged in PA. The original authors recommend the “last 7-day recall” version of the IPAQ-SF for PA surveillance studies due to its minimal reporting burden on participants. Test–retest reliability indicated good stability and high reliability (Cronbach’s α < 0.80) (59).




2.4.5 Digital health

The eHealth Literacy Scale (eHEALS) is an 8-item tool designed to evaluate eHealth literacy by measuring consumers’ knowledge, comfort, and perceived skills in locating, assessing, and utilizing electronic health information for health-related decisions. Participants will respond on a 5-point Likert scale: 1 = Strongly Disagree, 2 = Disagree, 3 = Undecided, 4 = Agree, and 5 = Strongly Agree. Additionally, two supplementary items were recommended for use with the eHEALS to understand consumers’ interest in using eHealth: (1) “How useful do you feel the Internet is in helping you make decisions about your health?” (Responses were coded as 1 = Not useful at all, 2 = Not useful, 3 = Unsure, 4 = Useful, and 5 = Very Useful) and (2) “How important is it for you to be able to access health resources on the Internet?” (Responses were coded as 1 = Not important at all, 2 = Not important, 3 = Unsure, 4 = Important, and 5 = Very Important). Item analysis conducted at baseline yielded a highly reliable scale, with a Cronbach’s alpha of 0.88 (60). Possible scale scores range from 10 to 50, with higher scores indicating greater eHealth literacy.



2.4.6 Health equity

The Expanded Everyday Discrimination Scale (EDS) aims to measure the frequency and impact of daily discriminatory experiences encountered by racial and ethnic minority groups (61). This tool consisted of 10 items that capture respondents’ experiences of mistreatment (61). Prior research has validated the Expanded EDS, showing strong psychometric properties, including high reliability and construct validity, with Cronbach’s alpha ranging from 0.80 to 0.88 (62).



2.4.7 Sociodemographic

The study will collect a range of sociodemographic and anthropometric data, which include variables such as age, sex, race/ethnicity, rurality, educational levels, marital status, job status, annual household income, and Body Mass Index (BMI). Participants were defined based on specific criteria: age (21 years or older), sex (restricted to men), and race/ethnicity (limited to B/AA individuals). Rurality will be categorized into rural, suburban, urban, and other areas. Educational levels will be grouped into less than high school graduate, some college/2-year degree/no degree, and 4-year degree or higher. Marital status classifications include married/partnered, never married, divorced/separated, and widowed. Job status will be identified as student, employed, unemployed, retired, or unable to work. Annual household income will be reported in $25,000 USD increments. BMI will be calculated by dividing the participant’s weight (kg) by the square of their height (m2).




2.5 Qualitative inquiry

The qualitative data analysis will employ a phenomenological approach, which aims to uncover the essence of participants’ lived experiences with T2D self-management and their social networks (23). Analysis will begin with a thorough reading of all interview transcripts to gain a holistic understanding of the data. Following this, the research team will engage in a systematic coding process using MAXQDA qualitative data analysis software.

Initial coding will involve four major frameworks that coincide with the quantitative constructs collected. First, we will utilize House’s Social Support Theory Framework (33), which categorizes support into emotional, instrumental, informational, and appraisal dimensions, helping us identify how different types of social support influence T2D self-management behaviors among B/AA men. Second, Pescosolido’s Network Episode Model will frame our understanding of how individuals activate and navigate their social networks during health challenges, particularly examining network activation, navigation, content, and timing in relation to diabetes management decisions (29, 31). Third, the Social Capital Framework (34, 63) will illuminate how bonding (close-knit) and bridging (cross-group) social connections provide different resources and opportunities for diabetes care, with special attention to trust, reciprocity, and community norms. Fourth, the Health Disparities and Discrimination Framework, informed by Critical Race Theory (64), will guide our analysis of structural barriers, discrimination experiences, cultural factors, and resilience strategies that uniquely shape T2D management among B/AA men. Additionally, we will code for supplementary concepts including negative/non-supportive ties, family traditions, social norms around health behaviors, and individual barriers to diabetes management, providing a comprehensive understanding of the social dynamics influencing T2D self-care in this population. These coding frameworks are directly.

Particular attention will be paid to how participants described the formation and evolution of their social networks, the types of support they received, and how these networks influenced their T2D self-management practices. The analysis will also focus on identifying changes in these aspects over the two time points of data collection. To ensure rigor and trustworthiness, we will employ member checking, where preliminary findings are shared with a subset of participants for validation, and peer debriefing, where researchers not directly involved in the coding process will review and provide feedback on the analysis (65). The final step will involve synthesizing the findings into a coherent narrative that captures the essence of B/AA men’s experiences with social networks and T2D self-management, which will then be integrated with the quantitative findings to provide a comprehensive understanding of the phenomenon under study.



2.6 Analysis plan

The quantitative data analysis will employ a multi-faceted approach to examine the relationship between social network characteristics and T2D self-management outcomes among B/AA males. Initially, descriptive statistics will be used to characterize the sample and summarize key variables. To address our first aim, we will use Multivariate Analysis of Covariance (MANCOVA) and Generalized Estimating Equations (GEE) to determine significant differences in network-level variables between those indicating successful T2D management and those who do not, controlling for demographic variables. Network-level variables will include measures such as network size, density, diversity of support, and proportion of network members with health-related expertise. For more granular analysis, we will employ multi-level regression analysis using GEE to examine specific dyadic-level factors that promote T2D self-management adherence. This approach allows us to treat each alter (network member) as a unique data point while accounting for the nested structure of the data. Social network analysis techniques will be used to examine network structure (e.g., centrality measures) and composition. To address our second aim and capture changes over time, we will use repeated-measures linear mixed models to compare network characteristics and T2D management outcomes at baseline and follow-up time points. All analyses will be conducted using appropriate statistical software (e.g., SAS and R), with a significance level set at p < 0.05. To ensure the robustness of our findings, we will conduct sensitivity analyses to assess the impact of missing data and potential confounding variables.



2.7 Triangulation of mixed-methods

The integration of quantitative and qualitative data in this study will be accomplished through methodological triangulation, enhancing validity and comprehensiveness by examining social networks and T2D self-management through similar constructs but in different methods (25). The integration will be grounded in a unity of theoretical constructs used in both quantitative and qualitative forms (25). These theoretical constructs include the dimensions of social support, social norms, network activation, and cultural expectations. As a convergent design, results will be presented through joint displays of quantitative results alongside qualitative themes, allowing for direct comparison and identification of convergence or divergence (25). This continuous comparison will also enable us to pursue findings from one data set across to the other, creating a comprehensive narrative that captures both broad patterns of association between network characteristics and T2D outcomes and the rich contextual processes underlying these relationships, ultimately informing more effective, culturally tailored interventions for B/AA men with T2D.




3 Discussion

This study will address a critical gap in the literature by examining the role of social networks in T2D self-management among B/AA males, a population that bears a disproportionate burden of T2D and its complications. The significance of this research lies in its potential to illuminate the complex social dynamics that influence T2D management among this underserved group. By focusing specifically on B/AA men, we acknowledge the unique cultural, social, and health-related challenges they face, which are often overlooked in broader diabetes research (11). The findings from this study may inform more culturally tailored and effective interventions for T2D management, ultimately reducing health disparities in this population.

The innovation of this study lies in its comprehensive, mixed-methods approach to understanding social networks and T2D self-management. While previous research has examined the influence of family members and peers on diabetes management (4, 5), our study will take a broader view by considering the entire social network of B/AA men with T2D. The use of social network analysis combined with in-depth qualitative interviews will allow for a nuanced understanding about the structure and function of these networks. Furthermore, the longitudinal design of the qualitative component is innovative in its ability to capture the dynamic nature of social networks and their influence on T2D management over time, providing insights that cross-sectional studies cannot offer.

Results from this study may reveal specific characteristics of social networks that are associated with better T2D self-management among B/AA men. For instance, we may find that networks with a higher proportion of individuals who also have T2D or who work in healthcare are associated with better glycemic control and adherence to self-management behaviors. The qualitative findings may illuminate the processes through which B/AA men form and maintain supportive relationships for T2D management, potentially highlighting the importance of community spaces or shared experiences in fostering these connections. We may also uncover unique challenges that B/AA men face in leveraging their social networks for T2D management, such as cultural norms around masculinity or experiences of racial discrimination in healthcare settings.

The implications of these findings could be far-reaching. At the clinical level, healthcare providers could use this information to better assess and leverage the social resources of their B/AA male patients with T2D. For instance, they might incorporate questions about social network composition and support into their assessments or encourage patients to involve supportive network members in their care. At the community level, these findings could inform the development of peer support programs or community-based interventions that are tailored to the specific needs and social contexts of B/AA men with T2D. From a policy perspective, this research could highlight the need for broader social and community-level interventions to support T2D management, moving beyond individual-focused approaches. Ultimately, by enhancing our understanding about how social networks influence T2D self-management among B/AA men, this study has the potential to contribute to more effective, culturally appropriate strategies for reducing the burden of T2D in this population.
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The traditional paradigms in global health, often characterized by power imbalances similar to the racial disparities between White and Black populations, are insufficient for addressing the complex health challenges of the 21st century. These disparities not only exist within national borders but also mirror the limitations of the North–South paradigm on an international scale. This framework perpetuates systemic inequalities, undermines local agency, and neglects the valuable expertise within communities of color. The evolving landscape of global health, marked by emerging infectious diseases, antimicrobial resistance, non-communicable diseases, and climate change impacts, necessitates a paradigm shift toward partnerships based on mutual respect, shared responsibility, and equitable collaboration. This paper explores the limitations of the conventional paradigms and highlights the multifaceted benefits of a more collaborative approach. It demonstrates how equitable partnerships can enhance health security, foster innovation, and promote sustainable development across racial lines. Successful examples of equity-focused cooperation illustrate the potential of diverse partnerships in strengthening health systems and promoting knowledge sharing between White and Black communities. A new framework for health cooperation is proposed, emphasizing mutual respect, transparency, accountability, and sustainable capacity building. By recognizing the agency and expertise of Black communities, we can create a more inclusive and democratic health architecture. This shift from a charity-based mindset to one rooted in solidarity acknowledges that investing in health equity is a strategic investment in our collective future. Embracing this interconnected approach will enable us to tackle pressing racial health challenges and ensure a healthier and more equitable future for all.
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1 Introduction

Health disparities between White and Black populations have long been evident in the global health landscape. International cooperation in health has indeed long been viewed through the lens of a North–South divide, a paradigm where developed nations (the “North” – or the “White”) provide aid and expertise to developing countries (the “South” – or the “Black”) (1). This framework, while acknowledging historical imbalances and genuine needs, has increasingly become inadequate for addressing the complex and interconnected challenges of the 21st century (2). It often perpetuates a donor-recipient dynamic, overlooking the agency and potential contributions of developing countries and failing to recognize the shared vulnerabilities all nations face in an era of globalization. While the need for development assistance remains, the traditional aid-based model risks hindering true collaboration and innovation, impeding progress toward addressing the structural inequities affecting Black populations, ultimately delaying progress toward a healthier and more secure future for all (3).

This paper argues that a paradigm shift is essential. We must move beyond the limited scope of traditional frameworks and embrace a new vision of cooperation in health – one built on mutual respect, shared responsibility, and a recognition of the interconnectedness of health disparities. The evolving landscape of health threats, from emerging infectious diseases and antimicrobial resistance to the growing burden of non-communicable diseases and the impact of climate change, transcends racial boundaries (4, 5). The intersectionality of social conditions such as poverty and marginality with racial issues exacerbates health disparities (6). Understanding and addressing these intersecting factors is crucial for developing effective and equitable health interventions. This requires a holistic approach that considers the multifaceted nature of health inequities (7). No single community, regardless of its economic or political standing, can effectively address these challenges in isolation. This necessitates a move away from traditional models toward genuine partnerships where all communities, regardless of their racial background, contribute their unique strengths and expertise.

We will first explore the limitations of existing paradigms, highlighting how they hinder progress and perpetuate racial inequalities. We will then delve into the multifaceted benefits of a more collaborative and equitable approach, demonstrating how such partnerships can enhance health security, foster innovation, and promote sustainable racial equity. Through case studies of successful equity-focused cooperation, we will showcase the potential of diverse partnerships and highlight best practices. Finally, we will propose a new framework for health cooperation, emphasizing the roles of various stakeholders and outlining concrete steps toward a more just and effective health architecture. Ultimately, this paper aims to contribute to a reframing of the health narrative, emphasizing the crucial role of genuine partnership for achieving a healthier and more equitable future for all.



2 The evolving landscape of global health

The landscape of global health is in constant flux, characterized by increasingly complex and interconnected challenges (8). The 21st century has witnessed the emergence and re-emergence of infectious diseases, such as SARS (9), Ebola (10), Zika (11), and most recently, COVID-19 (12), demonstrating the rapid and often unpredictable nature of these threats. These outbreaks underscore the porous nature of borders and the vulnerability of even the most advanced healthcare systems to unforeseen pathogens. Beyond infectious diseases, the rise of antimicrobial resistance (AMR) poses a grave threat to modern medicine, potentially rendering many life-saving treatments ineffective (13). The increasing prevalence of AMR, often driven by inappropriate antibiotic use in both human and animal health, requires a concerted global effort to develop new antibiotics, promote responsible use, and strengthen surveillance systems (14).

Simultaneously, the global burden of non-communicable diseases (NCDs) like cardiovascular disease, cancer, diabetes, and chronic respiratory conditions continues to rise (15), particularly in low-and middle-income countries (LMICs) and particularly in Africa (16). But these disparities go well behind the geographical localities, it has been clearly illustrated that Black people, regardless of their country of residence, have higher risk of hypertension (17) and diabetes (18), two of the most important modifiable risk factor of NCSs (19).

These diseases often require long-term management and place a significant strain on health systems worldwide. Addressing the growing NCD burden requires a multi-sectoral approach that encompasses prevention, early detection, and affordable access to quality care (20). Furthermore, climate change acts as a threat multiplier, exacerbating existing health challenges and creating new ones. Rising temperatures, extreme weather events, and changes in vector ecology are impacting infectious disease transmission patterns, food security, and access to clean water and sanitation, disproportionately affecting vulnerable populations (21).

These evolving health challenges highlight the interconnectedness of our world and the shared vulnerabilities faced by all nations, but most importantly between the nations according to the different background and ethnicities. There are numerous examples across developed, or high-income countries, of huge discrepancies between White and Black people (22). Disparities in life expectancy among racial-ethnic groups are widespread and enduring in the states with an average difference of 5 years (23). Health disparities are worsened when social factors like poverty and marginalization intersect with racial issues (24). Effective and equitable health interventions depend on recognizing and tackling these factors. This necessitates a comprehensive strategy that acknowledges the complex interplay of elements contributing to health inequities.

The consideration of mental health is also pivotal, especially as it constitutes one of the biggest causes of health inequity and inequality, notably for Black populations in the global North (25). The disproportionate impact of mental health disorders among Black communities underscores the need for tailored interventions that address both the psychological and socio-economic factors contributing to these disparities (26). Addressing mental health inequities requires a comprehensive approach that integrates culturally sensitive mental health services with broader health initiatives aimed at reducing overall health disparities.

The traditional focus on isolated health issues within specific geographical boundaries is no longer sufficient. The COVID-19 pandemic starkly demonstrated how quickly a health crisis in one part of the world can escalate into a global emergency, impacting not only health systems but also economies, social structures, and political stability (27). Here also huge disparities have been found between the diagnosis, management, and survival rate between White and Black (28–30). While racial disparities have been highlighted, it is equally important to consider all ethnic minorities and conditions of social vulnerability, as revealed during the COVID-19 pandemic. The pandemic illuminated the compounded challenges faced by marginalized groups, underscoring the necessity for an inclusive approach that addresses the diverse needs of these communities in health policies and programs (31). Therefore, moving away from disease-specific interventions should be linked to refocusing on social determinants of health. Addressing the underlying social and economic factors that contribute to health disparities is essential for achieving sustainable improvements in population health (32). This requires an integrated approach that links health and social care, recognizing the interconnected nature of these domains.

Another significant factor contributing to health inequities is access to care. Structural barriers, including socio-economic status, geographic location, and systemic racism, restrict access to quality health care for many minority populations (33). Ensuring equitable access to care is crucial for mitigating the health disparities that disproportionately affect these groups.

These challenges necessitate a shift away from fragmented and reactive approaches toward a more proactive, collaborative, and holistic approach to global health. We need a paradigm shift that recognizes the shared responsibility of all nations in safeguarding global health security and promoting well-being for all. This requires moving beyond the traditional aid-based model and fostering genuine partnerships based on mutual respect, shared learning, and joint action.



3 Limitations of North–South paradigm in health

The traditional North–South paradigm in global health, while instrumental in addressing certain health challenges, suffers from inherent limitations that hinder its effectiveness in the face of evolving global health realities (34). This framework, characterized by a predominantly unidirectional flow of resources and expertise from developed countries (the “North”) to developing countries (the “South”), often perpetuates power imbalances and reinforces dependencies (35), same inadequate unidirectional direction is also very often see at national levels between White and Black people (36). While well-intentioned, this approach can undermine local ownership and agency, hindering the development of sustainable and contextually appropriate health solutions.

One of the key criticisms of the North–South paradigm is its inherent asymmetry. Decision-making power often resides primarily with donor countries and international organizations, while recipient countries are relegated to the role of implementers (37). This power dynamic can lead to a disconnect between program design and local needs, resulting in interventions that are not culturally sensitive or sustainable in the long term (38). Furthermore, the focus on vertical programs targeting specific diseases often neglects the strengthening of overall health systems, which are crucial for addressing a wide range of health challenges (39). This can create parallel systems and further fragment already fragile health infrastructures (40).

The North–South paradigm also often overlooks the valuable knowledge and expertise that exist within developing countries. Local communities possess a deep understanding of their own health needs and priorities, as well as innovative solutions tailored to their specific contexts. By failing to adequately engage local stakeholders in the design and implementation of health interventions, the North–South approach misses opportunities for valuable learning and collaboration. This can result in missed opportunities for innovation and the development of more effective and sustainable health solutions (41).

Furthermore, the traditional focus on aid can create a cycle of dependency, where recipient countries become reliant on external funding and expertise (42). This can hinder the development of local capacity and discourage investment in domestic health systems. The emphasis on quantifiable outputs and short-term impact, often driven by donor priorities, can also detract from long-term sustainable development goals. This can lead to a focus on easily measurable outcomes, neglecting the more complex and nuanced aspects of health system strengthening and community empowerment (43).

Finally, the North–South paradigm often fails to address the underlying determinants of health, such as poverty, inequality, and social injustice (24). While providing essential health services is crucial, addressing these root causes is essential for achieving sustainable improvements in population health. A narrow focus on disease-specific interventions without addressing these broader societal factors can limit the long-term impact of health programs and perpetuate health disparities.

In conclusion, while the North–South paradigm has played a role in addressing certain health challenges, its inherent limitations are increasingly apparent in the face of evolving global health threats. The power imbalances, dependency dynamics, and neglect of local expertise inherent in this framework hinder the development of sustainable and equitable health solutions. A paradigm shift toward more collaborative and mutually beneficial partnerships is essential for achieving global health security and ensuring health for all. Furthermore, as we have already seen, access to care is a major factor contributing to health disparities. Ensuring equitable access to quality healthcare services is thus essential for addressing the health challenges faced by marginalized communities. This requires a concerted effort to remove barriers to care and promote inclusive health systems.



4 Mutual benefit of reframing global cooperation

Reframing global health cooperation beyond the traditional North–South paradigm unlocks a wealth of mutual benefits for both developed and developing countries. Embracing a model grounded in partnership, shared responsibility, and mutual learning creates a more effective and sustainable approach to addressing global health challenges.


4.1 Benefit for developed countries


4.1.1 Access to diverse perspectives and innovative solutions

Developing countries offer a wealth of untapped knowledge and experience in tackling unique health challenges with limited resources. This ingenuity can lead to innovative solutions applicable in diverse settings, including resource-constrained environments within developed countries. Collaborations can expose developed nations to novel approaches to community health worker programs, telemedicine applications, and low-cost diagnostic tools, potentially enhancing their own health systems’ efficiency and reach.



4.1.2 Enhanced research and development capabilities

Partnerships with developing countries provide access to diverse populations and disease burdens, enriching research opportunities and accelerating the development of new diagnostics, treatments, and vaccines. Conducting clinical trials and epidemiological studies in diverse settings generates more robust and generalizable data, leading to more effective interventions for all populations. Collaborative research also fosters scientific capacity building in developing countries, strengthening global health research infrastructure.



4.1.3 Improved global health security and reduced risk of cross-border health threats

Infectious diseases know no borders. Investing in health systems strengthening in developing countries is a direct investment in global health security. Stronger health systems are better equipped to detect, contain, and respond to outbreaks at their source, preventing them from escalating into global pandemics that threaten all nations. Collaborative surveillance systems, information sharing, and joint training exercises enhance preparedness and response capabilities worldwide.



4.1.4 Strengthened diplomatic ties and global influence

Engaging in genuine partnerships fosters trust and mutual understanding between nations. Health diplomacy, built on shared health goals, can bridge political divides and strengthen international relations. By demonstrating a commitment to global health solidarity, developed countries can enhance their global standing and influence.




4.2 Benefits for developing countries


4.2.1 Increased ownership and agency in shaping health interventions

Moving away from the donor-recipient dynamic empowers developing countries to take the lead in identifying their own health priorities and designing interventions tailored to their specific contexts. This ensures that programs are culturally appropriate, sustainable, and aligned with national development goals. Increased ownership fosters accountability and strengthens local commitment to program success.



4.2.2 Enhanced capacity building and sustainable health systems strengthening

True partnerships prioritize capacity building within developing countries, fostering self-reliance and long-term sustainability. This involves investing in health workforce development, strengthening health infrastructure, and improving data collection and analysis capabilities. By focusing on long-term capacity building rather than short-term project deliverables, collaboration can lead to more resilient and responsive health systems.



4.2.3 Improved access to essential health technologies and resources

Partnerships can facilitate access to essential medicines, vaccines, diagnostics, and other health technologies. This can involve technology transfer, joint manufacturing agreements, and innovative financing mechanisms. Equitable access to these resources is crucial for addressing health disparities and ensuring that everyone has access to the healthcare they need.



4.2.4 Greater equity in global health governance

A more inclusive approach to global health governance ensures that the voices of developing countries are heard and their priorities are considered in international decision-making processes. This requires reforming existing global health institutions to ensure greater representation and participation from all countries, fostering a more equitable and democratic global health architecture.

In conclusion, moving beyond the traditional North–South paradigm creates a win-win scenario for all countries. By embracing a truly collaborative approach to global health, we can unlock the full potential of global partnerships, accelerate progress toward achieving health for all, and build a safer and more equitable future for everyone.





5 Successful examples of South–South and triangular cooperation

Different models of international collaboration exist, each characterized by distinct partnerships and resource flows (Figure 1A). South–South cooperation involves collaborations primarily between developing countries, fostering knowledge, resource, and expertise sharing without significant developed nation involvement (44). North–South cooperation represents the traditional development assistance model, with a developed country providing support to a developing country (45). Triangular cooperation incorporates a partnership between two developing countries (South–South) facilitated and/or supported by a developed country (46). Finally, multi-partner cooperation signifies collaborations encompassing a diverse range of actors, including governments from both developed and developing countries, international organizations, NGOs, civil society groups, and sometimes the private sector (47).
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FIGURE 1
 (A) The different models of international development cooperation. (B) A more equitable and transparent framework for cooperation in a global world supported by six key principles. The circular arrangement underscores the interconnectedness of these principles. This framework prioritizes equitable partnerships and access to resources to effectively address global health challenges.


Examining successful instances of South–South and triangular cooperation provides concrete evidence of the potential of collaborative partnerships in addressing global health challenges. These examples demonstrate the effectiveness of moving beyond traditional donor-recipient dynamics and fostering mutual learning and shared responsibility. These case studies, presented in the Table 1, offer valuable insights into the diverse forms that international health cooperation can take. While numerous projects address global health, these three diverse examples highlight different approaches: two initiatives focus on distinct vulnerable populations, while a third emphasizes regional collaboration. The Triangular Cooperation for Maternal and Child Health in Africa leverages the expertise of Japan and Brazil to adapt and implement community health worker programs in various African countries, focusing on training, material development, and system strengthening (48). WHO Rehabilitation 2030 (49) and the World Rehabilitation Alliance (50) operate on a global scale, advocating for strengthened rehabilitation services through policy development and capacity building for people with disabilities. Meanwhile, the East, Central, and Southern Africa Health Community (ECSA-HC) represents a regional approach (51). This intergovernmental organization works with 16 member states to address shared health challenges like disease control and health information systems strengthening through joint planning and resource mobilization, while navigating obstacles such as political instability and resource constraints. Each initiative, though different in scope and approach, contributes to a stronger global health landscape. These diverse examples demonstrate the flexibility and adaptability of collaborative partnerships in tackling a wide range of global health challenges, offering valuable lessons for future collaborations.



TABLE 1 Overview of a few global health programs showing the different levels of cooperation.
[image: Table summarizing international health cooperation projects organized by project name, focus area, brief summary, key partners, cooperation dimension, target beneficiaries, key activities, and challenges, with each row corresponding to a distinct project or initiative.]



6 Toward a new framework for global health cooperation

Moving beyond the limitations of the North–South paradigm requires a fundamental shift in how we conceptualize and practice international cooperation in health. A new framework must be built on principles of mutual respect, shared responsibility, transparency, and accountability, prioritizing sustainable capacity building, local ownership, and equitable access to health resources and technologies. This framework should move away from traditional donor-recipient relationships toward equitable partnerships where all countries have a voice and contribute their unique strengths. Recognizing the agency and expertise of developing countries is crucial, ensuring their priorities are reflected in global health agendas (52). This necessitates embracing shared responsibility, acknowledging that global health is a collective concern requiring action from all nations, regardless of their development status. Contributions should extend beyond financial assistance to encompass sharing knowledge, technology, and best practices (53).

As presented in Figure 1B, transparency and accountability are cornerstones of this new framework. This involves promoting transparency in funding, decision-making, and program implementation, coupled with establishing clear mechanisms for accountability to ensure effective resource utilization and program success. Sustainable capacity building within developing countries is paramount, fostering self-reliance and long-term health system strengthening. Investments in health workforce development, infrastructure improvements, and enhanced data capabilities are crucial components of this process. Furthermore, ensuring local ownership is essential for effective and sustainable interventions. This means designing and implementing programs in partnership with local communities and governments, respecting local knowledge, cultural contexts, and priorities.

Equitable access to health resources and technologies is another critical element. Promoting access to essential medicines, vaccines, diagnostics, and other health technologies requires exploring innovative financing mechanisms, technology transfer, and joint manufacturing agreements to guarantee affordability and availability for all. Finally, strengthening multilateralism is vital for effective global health governance. This involves reinforcing the role of international organizations like the WHO in coordinating global health efforts and providing technical assistance (54). Critically, reforming global health governance is necessary to ensure greater representation and participation from developing countries, creating a more equitable and democratic global health architecture. This multifaceted approach necessitates a shift from a charity-based mindset to one rooted in solidarity, recognizing that investing in global health is not merely an act of benevolence but a strategic investment in our collective future (55). By embracing these interconnected principles, we can forge a more just, effective, and sustainable approach to global health cooperation, paving the way for a healthier and more secure future for all.



7 Conclusion

As we navigate the intricate landscape of global health in the 21st century, it is evident that the conventional North–South paradigm falls short in addressing the multifaceted challenges we face today. The inherent limitations of this model—characterized by power imbalances, dependency dynamics, and a narrow focus on aid—hinder the development of sustainable and equitable health solutions. It is imperative that we move beyond these outdated frameworks and embrace a transformative vision of global health cooperation. Building a caring community is intrinsically linked to policies based on local democracy and service networking. Including human resources such as community health and social workers is essential for creating a supportive and inclusive health environment. This approach ensures that local needs and priorities are fully addressed, fostering a sense of community ownership and responsibility guarantying sustainable implementation of such initiatives.

By reframing our approach, we unlock a multitude of mutual benefits for both developed and developing nations. Collaborations rooted in partnership, shared responsibility, and mutual learning enable us to harness the diverse perspectives and innovative solutions that arise from different contexts. Such partnerships enhance research and development capabilities, improve global health security, and strengthen diplomatic ties, creating a robust foundation for tackling shared health threats.

Successful examples of South–South and triangular cooperation illustrate the potential of collaborative partnerships in fostering health security, strengthening health systems, and promoting knowledge sharing across regions. These case studies underscore the importance of moving away from traditional donor-recipient dynamics toward genuine partnerships that prioritize sustainable capacity building, local ownership, and equitable access to health resources. Moving away from disease-specific interventions and refocusing on social determinants of health is also crucial for addressing the underlying causes of health disparities. This integrated approach, linking health and social care, is essential for achieving sustainable improvements in population health and ensuring a healthier future for all.

The path forward is clear: we must adopt a new framework for global health cooperation. This framework should be built on principles of mutual respect, transparency, and accountability, with a focus on sustainable capacity building and equitable access to health resources. By recognizing the expertise and agency of developing countries, we can create a more inclusive and democratic global health architecture, where all voices are heard, and diverse contributions are valued.

In doing so, we transition from a charity-based mindset to one rooted in solidarity, acknowledging that investing in global health is not only an act of benevolence but a strategic investment in our collective future. Embracing this interconnected and equitable approach to global health cooperation will enable us to tackle the pressing health challenges of our time and pave the way for a healthier and more secure future for all. The imperative for genuine partnership is clear: our global health security depends on it.
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Introduction: Disproportionate exposure to psychosocial stressors, such as racial discrimination, and other forms of adversity across the life course contributes to higher rates of hypertension among Black Americans. However, prior literature is limited by the underrepresentation of rural populations and narrow measurements of racial discrimination. This study examines associations between perceived racial discrimination (through a historical trauma lens), childhood adversity, and self-reported high blood pressure among adults living in predominantly Black communities in rural Alabama.
Methods: Data were collected using paper-and-pencil surveys from 184 participants across five rural communities in Alabama in Spring 2023. High blood pressure was assessed via self-report from a list of chronic conditions. Perceived racial discrimination was measured by a 5-item subscale of the African American Historical Trauma Questionnaire. Childhood adversity was measured by the 10-item ACE Study Questionnaire. Binary logistic regression examined associations between high blood pressure, childhood adversity, and perceived racial discrimination, adjusting for psychological distress and sociodemographic factors.
Results: Ninety-two percent of the sample were Black Americans. Older age (OR = 1.09, 95% CI = 1.05, 1.12) and higher perceived racial discrimination scores (OR = 1.15, 95% CI = 1.04, 1.27) were significantly associated with increased odds of high blood pressure.
Discussion: Findings highlight the importance of multilevel interventions that are both trauma-informed and culturally tailored to reduce health disparities in rural Black communities.

Keywords
 hypertension, racial discrimination, childhood adversity, trauma, rural populations, health disparities


Introduction

Hypertension (also referred to as high blood pressure herein) is a public health epidemic both nationally and globally. In the United States (US), approximately half of adults (48.1%) have been diagnosed with hypertension based on the new American College of Cardiology and the American Heart Association defining hypertension as a blood pressure of 130/80 mmHg or above (1, 2). The prevalence of hypertension is highest in rural areas of the US and the Deep South (3, 4). Hypertension rates for the state of Alabama are among the highest in the country (4) where 82% of the counties in the state are classified as rural areas (5). Hypertension has consistently been associated with an increased risk of cardiovascular disease, stroke, and premature death (1, 6, 7). Additionally, individuals with hypertension, on average, experience $2000 more in healthcare expenditures than their non-hypertensive counterparts (8). It has been estimated that hypertension accounts for $131 billion annually in the US (8).

In the US, racial disparities exist in the prevalence of hypertension with Black Americans experiencing a significantly higher prevalence of this condition than White Americans (56% vs. 48%, respectively) (1, 9, 10). Alarmingly, Black Americans have an earlier onset of hypertension and experience greater complications from this condition than their White counterparts (11). The reasons for this disparity are complex however, research suggests that disproportionate exposure to psychosocial stressors, such as racial discrimination, and adversity across the life course contributes to the higher rates of hypertension among Black Americans (12). Chronic exposure to psychosocial stressors can trigger a cascade of physiological responses across multiple systems within the body that regulate stress including the nervous, neuroendocrine, and immune systems (13, 14). When experiencing stress, blood pressure rises in response to the release of hormones (i.e., adrenaline and cortisol) which increase heart rate and narrow the blood vessels to prepare the body to respond to the stressor (15). Repeated activation of this biological stress response can result in failing to return to resting blood pressure levels (12).

Structural racism has resulted in unequal access to the social determinants of health for Black Americans, exposing them to a higher burden of stress than White Americans (16). For example, due to a long history of discriminatory policies that have limited access to economic mobility and intergenerational wealth transfers, Black Americans earn less and have less wealth than White Americans (17). Multiple indicators of socioeconomic status have been linked to hypertension (18). The racial wealth gap limits access to occupational, educational, and social resources that promote health while also limiting the ability to cope with the accumulation of chronic stressors that increase the risk of hypertension (12). In addition, because of persistent racial residential segregation, Black Americans are more likely to reside in high poverty neighborhoods with less green space (19), reduced access to healthy food options (20), and higher crime rates (21). These social determinants of health impact health disparities directly (22) and indirectly by increasing the risk of experiencing adverse childhood experiences (ACEs) (23).

ACEs are traumatic events that occur during the first 18 years of life and include physical, sexual, and emotional abuse, neglect, as well as experiences of household dysfunction such as parental separation or divorce, witnessing intimate partner violence against the mother, and living with an adult experiencing mental illness, substance abuse, or incarceration (24). ACEs are common among adults in the US however, Black Americans experience a greater number of ACEs compared to other racial and ethnic groups (25, 26). A dose-effect relationship has been observed between ACEs and negative outcomes including higher risk of mental and physical health problems (27). Research examining the link between ACEs and hypertension have been limited and findings have produced mixed results. A study analyzing data spanning 10 countries from the World Mental Health Survey found that two or more ACEs was associated with self-reported hypertension (28). Similarly, a study of 12,229 low-income adults in the US also found an association between ACEs and self-reported history of hypertension (29). However, other studies did not observe a relationship (30, 31). The mixed findings have been attributed to inconsistences in how childhood adversity and blood pressure are measured (32).

The traditional ACEs framework has been critiqued for not including racial discrimination as a traumatic event (33). Racial discrimination refers to unfair treatment based on racial identity. It can take various forms including interpersonal interactions or institutional practices that systematically treat certain groups unfavorably (34). Racial discrimination is often perceived as a threat to safety that can trigger intense emotional reactions and possibly lead to race-based traumatic stress (35). Race-based traumatic stress can mimic reactions observed among individuals experiencing Post-Traumatic Stress Disorder including avoidance, hypervigilance, and severe psychological distress (35). Racial discrimination is a distinct type of ACE that also increases the risk for other ACEs and restricts access to the supportive resources needed to help buffer against adverse physical and mental health outcomes (33).

Acts of racial discrimination do not have to be directly experienced to induce race-based traumatic stress for group members. Traumatic events include those that are observed or vicariously experienced (36). Theories of historical trauma suggests that mass level collective experiences of racism across multiple generations can contribute to the adverse physical and mental health functioning of future generations (37). For Black Americans, historical trauma is “the collective spiritual, psychological, emotional, and cognitive distress perpetuated intergenerationally deriving from multiple denigrating experiences originating with slavery and continuing with pattern forms of racism and discrimination to the present day” (p. 32) (38). Historical trauma is transmitted intergenerationally through biological, epigenetic, environmental, social, economic, and political systems (39, 40). In addition, technological advances and the proliferation of social media increases widespread exposure to traumatic events that can lead to vicarious encounters of racism and symptoms of traumatic stress (41).

Evidence of a positive association between racial discrimination and hypertension, specifically among Black Americans, has been increasing over the past two decades (42–44). Although studies have yielded mixed results, most findings suggest racial discrimination partially explains the racial disparities in the prevalence of hypertension seen among Black vs. White Americans. The variance in study results has been attributed to inconsistencies in the measurement of racial discrimination (e.g., everyday discrimination, lifetime discrimination) (42). Results from studies using a lifetime measurement of discrimination have demonstrated more consistently a significant and positive association between racial discrimination and hypertension among Black Americans. For example, a recent study using longitudinal data from the Jackson Heart Study, found that medium to high reports of lifetime racial discrimination were significantly associated with a higher risk of hypertension compared to low lifetime racial discrimination, even when adjusting for hypertension risk factors (45). However, the association between everyday discrimination and hypertension risk was not statistically significant (45). Yet even the lifetime discrimination scale is limited to capturing daily experiences at interpersonal and institutional levels while failing to capture the collective experiences of racial trauma that impact the psyche of Black Americans that a historical trauma framework suggests (46). Other measures of racial discrimination, such as the African American Historical Trauma Questionnaire, can capture perceptions of discrimination originating from the enduring effects of slavery, structural racism, and other traumatic events Black Americans have experienced and that are passed down intergenerationally (46). To date, the association between hypertension and racial discrimination from a historical trauma perspective has not been examined.

The purpose of this study is to examine the association between childhood adversity, perceived racial discrimination, and self-reported high blood pressure among a sample of adults living in predominantly Black communities in rural Alabama. This study adds to the literature in three important ways. First, we use a novel measure of perceived racial discrimination from a historical trauma perspective rather than focusing on direct, everyday experiences of racial discrimination that are typical of research in this area. Second, this study focuses on an underserved, rural population that is often underrepresented in research studies of hypertension (47). This is particularly troubling considering that for the last two decades, mortality rates for hypertension have consistently been highest among Black adults living in rural parts of the United States (48). Lastly, our study controls for childhood adversity and psychological distress which can confound the association between perceived racial discrimination and hypertension and are often not included as variables in prior research.



Materials and methods


Study population and design

The data collection for this cross-sectional study was a part of an ongoing research collaboration between the University and five rural, predominately Black communities in the Alabama Black Belt Region. Originally named for its fertile soil, the Black Belt region has a long history of racial and economic injustice dating back to chattel slavery and the Jim Crow era. The region is home to some of the poorest counties in the country and experiences the worst health outcomes in Alabama (49, 50). The goal of the research collaboration is to use community-based participatory approaches to improve the health outcomes of these communities [for a more detailed discussion of the community-academic partnership see Newman et al. (51)]. Using a convenience sampling strategy, community representatives recruited participants at community events, local stores, government offices, and churches. One hundred and eighty-four participants completed the 34-item survey at community sites in the Spring of 2023. This study was approved by the Institutional Review Board of the University of Alabama.



Measures


Dependent variable

Participants reported whether they had high blood pressure by selecting from a list of chronic health conditions. High blood pressure was measured as a dichotomized variable (0 = no, 1 = yes).



Sociodemographic characteristics

Age, gender, education, and marital status were included as covariates in this study. Age was measured in years as a continuous variable. Participants were asked, “How many years of school have you completed?” and response options included: less than high school, high school graduate, some college, associate degree, bachelor’s degree, and graduate degree or higher. The variable was recoded into a dichotomous variable due to low observations in multiple categories (0 = high school graduate or less, 1 = some college or higher). Gender (0 = male, 1 = female) and marital status (0 = not married, 1 = married) were also analyzed as dichotomous variables.



Childhood adversity

Childhood adversity was measured by the ACE Study Questionnaire (24). This 10-item questionnaire asks participants to indicate (yes/no) if they had experienced abuse or other household dysfunction during the first 18 years of life. The categories of abuse include emotional abuse, emotional neglect, physical neglect, physical abuse, and sexual abuse. The categories of household dysfunction include exposure to substance use, mental illness, intimate partner violence against the mother or stepmother, and the incarceration of a household member. An ACE score was derived for each participant by summing the number of yes responses to the questions.



Perceived racial discrimination

Perceived racial discrimination was measured by a subscale of the African American Historical Trauma Questionnaire (46). Using a 4-point Likert scale (ranging from 0 = never to 3 = always), this 5-item measure asks participants to indicate: (1) “How often do you believe life is an uphill battle?” (2) “How often do you believe you are constantly being held back?” (3) “How often do you believe African Americans typically endure unnecessary hardship due to race?” (4) “How often do you believe the world is against you just because you are African American?” (5) “How often do you believe it is necessary to work twice as hard to succeed as an African American?” Responses to the items were summed to create a perceived racial discrimination score ranging from 0 to 15 (Cronbach’s alpha = 0.92).



Psychological distress

Psychological distress was assessed using the Patient Health Questionnaire for Depression and Anxiety (PHQ-4) (52). This 4-item measure assesses symptoms of depression and anxiety (e.g., feeling nervous on edge, feeling down or hopeless) using a 4-point Likert scale with response options ranging from 0 = never to 3 = nearly every day. Responses to the items were summed to create a psychological distress score ranging from 0 to 12 (Cronbach’s alpha = 0.93).




Analytic strategy

Before conducting analyses, data were screened for missing values. Percent missing among the variables ranged from 0 to 14.1%. Variables with more than 10% missing were recoded with missing values coded as 1 and all other values coded as 0. Bivariate analyses were performed between the recoded variables and all other variables to determine if relationships were present. Effect sizes did not exceed 0.5, indicating that no patterns were present, and the data were missing at random. Thus, the pairwise deletion method was applied for missing data.

Descriptive analyses for all variables were conducted to analyze the characteristics of the sample. Bivariate analyses were conducted to assess the relationships between self-reported high blood pressure and independent variables using independent sample t-test for continuous independent variables and chi squares for dichotomous independent variables. Binary logistic regression was used to examine the relationship between self-reported high blood pressure, childhood adversity, and perceived racial discrimination while controlling for psychological distress and sociodemographic characteristics. Data analyses were performed using IBM SPSS Version 27.




Results


Descriptive and bivariate analyses

Descriptive and bivariate analyses are presented in Table 1. About 63% of the sample reported high blood pressure. The mean ACE score was 1.89 (SD = 2.32). Figure 1 displays the percentage of participants by total ACE score. Figure 2 illustrates the prevalence of each type of ACE reported by participants. The mean discrimination score was 8.81 (SD = 4.76). The mean psychological distress score was 1.7 (SD = 2.60) with about 10% of the sample experiencing moderate to severe psychological distress. The mean age was 50.63 (SD = 18.58). About 92% of the sample was Black/African American. Most participants were women (57.6%), unmarried (51.6%), and did not have any college experience (79.6%).


TABLE 1 Descriptive characteristics by high blood pressure status.


	Variable
	All
	No HBP
	Yes HBP

 

 	No. (N) 	184 	69 	115


 	Proportion of sample (%) 	100% 	37.5% 	62.5%


 	Age, mean (SD) 	50.6 (18.58) 	40.50 (17.10)*** 	56.78 (16.71)


 	Sex, n (%)


 	Male 	71(40.1) 	30 (42.3) 	41 (57.7)


 	Female 	106 (59.9) 	36 (34.0) 	70 (66.0)


 	Marital status, n (%)


 	Married 	70 (42.4) 	25 (35.7) 	45 (64.3)


 	Not Married 	95 (57.6) 	35 (36.8) 	60 (63.2)


 	Education, n (%)


 	<High School Graduate 	144 (81.8) 	55 (37.8) 	89 (78.8)


 	≥Some College 	37 (18.2) 	13 (36.4) 	24 (64.9)


 	Race, n (%)


 	Black 	167 (92.3) 	60 (35.9) 	107 (64.1)


 	White 	14 (7.6) 	8 (57.1) 	6 (42.9)


 	ACE Score, mean (SD) 	1.88 (2.32) 	1.69 (2.42) 	2.01 (2.25)


 	Psychological Distress, mean (SD) 	1.70 (2.60) 	1.30 (2.64) 	1.94 (2.56)


 	Discrimination Score, mean (SD) 	8.81 (4.76) 	7.02 (4.93)*** 	9.92 (4.76)





***p < 0.001.
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FIGURE 1
 Total number of adverse childhood experiences reported by participants. Bar graph displaying the percentage of participants (N = 184) by total ACE score. Percentages are based on valid responses; sample size may vary slightly across items due to missing data.
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FIGURE 2
 Prevalence of each adverse childhood experience in the study sample. Bar chart displaying the percentage of participants (N = 184) who reported experiencing each type of adverse childhood experience. Percentages are based on valid responses; sample size may vary slightly across items due to missing data.


At the bivariate level, participants with high blood pressure endorsed higher levels of perceived racial discrimination, t(170) = −4.074, p = 0.000. Participants with high blood pressure were also older on average than participants who did not report high blood pressure, t(178) = −6.282, p = 0.000. The other variables were not associated with high blood pressure.



Binary logistic regression

The results of the binary logistic regression are presented in Table 2. Older age (OR = 1.09, 95% CI = 1.05, 1.13) and higher perceived racial discrimination scores were associated with higher odds of high blood pressure (OR = 1.15, 95% CI = 1.04, 1.27). ACE score was not associated with high blood pressure. All variance inflation factor (VIF) values were close to 1, indicating that multicollinearity was not a concern. The model demonstrated good fit (Hosmer–Lemeshow χ2 = 10.25, p = 0.25) and strong discriminatory ability (AUC = 0.847), indicating high accuracy in distinguishing individuals with and without self-reported high blood pressure. The model also explained 44.7% of the variance in the dependent variable (Nagelkerke R2 = 0.447).


TABLE 2 Logistic regression analysis of childhood adversity, perceived racial discrimination, and high blood pressure status (N = 184a).


	Variable
	OR for high blood pressure status



	OR (95% CI)

 

 	ACE score 	1.09 (0.87, 1.36)


 	Perceived discrimination 	1.15 (1.04, 1.27)**


 	Age, y 	1.09 (1.05, 1.12)***


 	Marital Status


 	Not Married 	Reference


 	Married 	1.54 (0.59, 4.00)


 	Sex


 	Male 	Reference


 	Female 	0.394 (0.16, 1.00)


 	Educational Attainment


 	<High School Graduate 	Reference


 	≥Some College 	1.67 (0.57, 4.91)


 	Psychological distress 	0.96 (0.78, 1.18)


 	Observations 	126a


 	Pseudo R-square 	0.447





aThe total sample size of the regression may not be the same as the total sample size of the study due to missing values. OR = Odds Ratio; 95% CI = 95% Confidence Interval.

**p < 0.01, ***p < 0.001.
 




Discussion

This study examined the relationship between perceived racial discrimination, childhood adversity, and self-reported high blood pressure among a sample of adults from rural, majority Black communities in Alabama. This study sought to address important gaps in the literature by examining high blood pressure risk among adults in under-resourced communities in the rural Deep South utilizing a historical trauma lens to conceptualize perceived racial discrimination while controlling for psychological distress and childhood adversity. Older age and higher levels of perceived discrimination were associated with higher odds of high blood pressure.

The prevalence of high blood pressure in the sample was seven percentage points above the national average for Black Americans (3). The higher rates are likely attributed to characteristics of the sample and the study location. The Deep South has consistently had the highest prevalence of hypertension in the United States with Alabama having rates among the highest in the country (3). Second, the sample overall is older, with half of participants at age 50 or older. Rates of chronic diseases including high blood pressure tend to increase with age (53) which is consistent with our finding that higher age was associated with increased odds of high blood pressure.

High levels of perceived racial discrimination were present among participants in the sample. The legacy of chattel slavery and Jim Crow still shapes the social and economic context of communities in the Deep South negatively impacting intergenerational mobility in the region (54, 55). Rather than focus on direct, individual experiences of discrimination, our broad measure captures generalized perceptions of disparate treatment and lower quality of life because of racial identity that aligns with a historical trauma perspective. Consistent with some prior research using conventional measures of racial discrimination, higher levels of perceived racial discrimination were associated with increased odds of high blood pressure in our study. For example, everyday racial discrimination was associated with increased odds of self-reported hypertension among Black women with higher levels of education (56). Similarly, a longitudinal study of a multi-ethnic cohort of 3,297 adults found that lifetime discrimination was associated with incident hypertension among Black Americans in the sample (57). Research suggests that two possible pathways link perceived racial discrimination to increased risk of high blood pressure. First, race-based traumatic stress can trigger repeated activation of the stress response leading to physiological changes in the body, including difficulty returning to resting levels of blood pressure. The weathering hypothesis suggests that chronic stress and other accumulated disadvantages over the life course can lead to premature biological aging and health disparities among Black Americans (58, 59). Second, the psychological impact of perceived racial discrimination can contribute to difficulty engaging in health promoting behaviors due to unhealthy coping strategies (60).

ACEs were also common among participants. Sixty percent of the sample experienced at least one ACE which is fairly consistent with national estimates (61). About a quarter of the sample experienced four or more ACEs which is higher than national estimates indicating that 17% of the general population has experienced four or more ACEs (61). The greater likelihood of experiencing multiple ACEs in the sample is consistent with prior research that has found a higher prevalence of ACEs among Black Americans (25, 26). These disparities in ACEs prevalence have been attributed to the inequitable social and economic contexts that Black families disproportionately experience.

Consistent with some prior research, the number of ACEs was not associated with high blood pressure. For example, a population level cohort study of US middle aged adults did not find a direct association between ACEs and self-reported hypertension (30). Similarly, a study of childhood adversity and hypertension among mostly midlife women found no direct association (31). Like our study, these studies included mostly middle aged and older adults, which may partially explain the null findings. Research suggests that developmental timing may be important for detecting differences in risk of high blood pressure related to ACEs. For example, Su et al. (62) examined the long-term effect of ACEs on blood pressure trajectories from childhood to young adulthood and found a statistically significant association between the number of ACEs and longitudinal blood pressure trajectories such that the effect sizes increased as the participants aged into young adulthood. Similarly, among a sample of 45,482 participants ranging in age from 18 to 99 years, a dose effect of ACEs on hypertension risk was most pronounced among the younger adults (63). Thus, the risk associated with developing high blood pressure may be elevated at earlier ages for those with a history of ACEs compared to those without a history (62). In addition, as noted previously, the traditional ACEs framework does not include racial discrimination which may lead to an underestimation of childhood adversity within this sample and contribute to the null findings. Moreover, the traditional ACEs framework focuses solely on household-level dysfunction and fails to account for the community-level adversities (e.g., concentrated poverty, failing schools) that can impact health and wellbeing over time. This limitation is particularly relevant for the Black Belt region where communities face significant structural inequities.


Limitations and directions for future research

This exploratory study adds to the relatively scarce literature examining factors that may be associated with high blood pressure among Black Americans in rural, under-resourced communities, however there are several noteworthy limitations. First, this study is cross-sectional. Thus, causation and the temporal direction of the relationships observed in this study cannot be ascertained. Future studies should incorporate longitudinal research designs with larger samples from these communities. Second, the sample was convenient and thus not representative of the population, limiting the generalizability of our findings. Third, our measure of high blood pressure is self-reported as clinical measures of blood pressure were not collected. While self-reported high blood pressure has demonstrated reasonable concordance with clinical measurements in large scale epidemiological studies (64), it may introduce recall bias or risk of misclassification. Similarly, our study did not collect other biomarker data such as body mass index, or other hypertension risk factors like smoking status or physical activity. However, it is important to note that prior research has found a statistically significant relationship between racial discrimination and hypertension when controlling for these risk factors (42, 54). Fourth, psychological distress was included as a control variable to account for potential confounding. However, as a possible mediator between perceived racial discrimination and high blood pressure, its inclusion could introduce overadjustment bias and attenuate observed associations. Lastly, our use of the African American Historical Trauma Questionnaire is exploratory, and additional research is needed to examine its association with health outcomes among Black Americans.



Implications for public health interventions

Public health efforts to address health disparities in rural Black communities should utilize multilevel strategies that include community-based participatory approaches to engage community members in identifying community needs and developing culturally relevant solutions. First, it is critical to address the social drivers of health and rectify systemic inequities in health care infrastructure, housing, and transportation through targeted policy investments in rural Black communities. These systemic barriers make it difficult for people to adopt the lifestyle modifications that help reduce risk of hypertension. At the micro level, trauma-informed primary care (TIPC) models should be implemented in rural Black communities. TIPC involves screening for patient trauma history (including race-based traumatic stress), educating patients about the effect of stress on health, emphasizing cultural strengths in managing health, and making appropriate referrals for mental health care (65). In addition, programs like Mental Health First Aid teaches laypersons in the community how to identify, understand, and respond to signs of mental illness and substance abuse (66). MHA has shown promise in raising awareness of behavioral health issues and reducing stigma in rural communities (66). MHA also aligns with the tradition of mutual aid among Black Americans and the strong informal networks of support present in many rural communities (67). Lastly, public health interventions should include efforts to help communities heal from racial trauma through the use of expressive arts such as storytelling to create counternarratives that emphasize collective strength and affirm the dignity and worth of Black identity (39, 68). The reframing of harmful narratives can help empower Black communities to increase individual agency and spur collective social action to improve the health and wellbeing of the community.




Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving humans were approved by University of Alabama Institutional Review Board. The studies were conducted in accordance with the local legislation and institutional requirements. The ethics committee/institutional review board waived the requirement of written informed consent for participation from the participants or the participants’ legal guardians/next of kin because written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



Author contributions

TL: Conceptualization, Data curation, Formal analysis, Investigation, Methodology, Writing – original draft, Writing – review & editing. LC: Writing – original draft, Writing – review & editing. JO: Writing – original draft, Writing – review & editing. SN: Conceptualization, Funding acquisition, Investigation, Project administration, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This project was supported by the Office of Minority Health of the U. S. Department of Health and Human Services (HHS) as part of a financial assistance award totaling $2.9 M with 100 percent funded by HHS. The contents are those of the author(s) and do not necessarily represent the official views of, nor an endorsement, by HHS, or the U. S. Government. For more information, please visit https://www.minorityhealth.hhs.gov/.



Acknowledgments

We would like to thank Kimberly Moss, Melonie Pichon, and Deborah Scott for their support in collecting the data and the parents and children who participated.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

The author(s) declared that they were an editorial board member of Frontiers, at the time of submission. This had no impact on the peer review process and the final decision.



Generative AI statement

The authors declare that no Gen AI was used in the creation of this manuscript.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.




References
	 1. CDC, “Facts about hypertension | cdc.Gov,” Ctr Dis Control Prev. Available online at: https://www.cdc.gov/bloodpressure/facts.htm (accessed October 03, 2023)
	 2. Whelton, PK, Carey, RM, Aronow, WS, Casey, DE, Collins, KJ, Dennison Himmelfarb, C , et al. 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA guideline for the prevention, detection, evaluation, and management of high blood pressure in adults: executive summary: a report of the American College of Cardiology/American Heart Association task force on clinical practice guidelines. Hypertension. (2018) 71:1269–324. doi: 10.1161/HYP.0000000000000066 
	 3. CDC, “Facts about hypertension | cdc.Gov,” Centers for Disease Control and Prevention. Available online at: https://www.cdc.gov/bloodpressure/facts.htm (accessed September 01, 2023)
	 4. Explore high blood pressure in Alabama | AHR. America’s health rankings. Available online at: https://www.americashealthrankings.org/explore/measures/hypertension/AL (accessed: July 27, 2023)
	 5. Analysis of Urban vs. rural, Alabama rural health association. Available online at: https://arhaonline.org/analysis-of-urban-vs-rural/ (accessed March 29, 2024)
	 6. Chobanian, AV, Bakris, GL, Black, HR, Cushman, WC, Green, LA, Izzo, JL , et al. The seventh report of the joint National Committee on prevention, detection, evaluation, and treatment of high blood pressure: the JNC 7 report. JAMA. (2003) 289:2560–72. doi: 10.1001/jama.289.19.2560 
	 7. O’donnell, MJ, Xavier, D, Liu, L, Zhang, H, Chin, SL, Rao-Melacini, P , et al. Risk factors for ischaemic and intracerebral haemorrhagic stroke in 22 countries (the INTERSTROKE study): a case-control study. Lancet. (2010) 376:112–23. doi: 10.1016/S0140-6736(10)60834-3
	 8. Kirkland, EB, Heincelman, M, Bishu, KG, Schumann, SO, Schreiner, A, Axon, RN , et al. Trends in healthcare expenditures among US adults with hypertension: National Estimates, 2003–2014. J Am Heart Assoc. (2018) 7:e008731. doi: 10.1161/JAHA.118.008731 
	 9. Dorans, KS, Mills, KT, Liu, Y, and He, J. Trends in prevalence and control of hypertension according to the 2017 American College of Cardiology/American Heart Association (ACC/AHA) guideline. J Am Heart Assoc. (2018) 7:e008888. doi: 10.1161/JAHA.118.008888 
	 10. Ogunniyi, MO, Commodore, MY, and Ferdinand, KC. Race, ethnicity, hypertension, and heart disease. J Am Coll Cardiol. (2021) 78:2460–70. doi: 10.1016/j.jacc.2021.06.017
	 11. Ferdinand, KC, and Townsend, RR. Hypertension in the US Black population: risk factors, complications, and potential impact of central aortic pressure on effective treatment. Cardiovasc Drugs Ther. (2012) 26:157–65. doi: 10.1007/s10557-011-6367-8 
	 12. Cuevas, AG, Williams, DR, and Albert, MA. Psychosocial factors and hypertension: a review of the literature. Cardiol Clin. (2017) 35:223–30. doi: 10.1016/j.ccl.2016.12.004 
	 13. Black, PH, and Garbutt, LD. Stress, inflammation and cardiovascular disease. J Psychosom Res. (2002) 52:1–23. doi: 10.1016/S0022-3999(01)00302-6 
	 14. Spruill, TM. Chronic psychosocial stress and hypertension. Current Science Inc. (2010) 12:10–6. doi: 10.1007/s11906-009-0084-8 
	 15. Curtis, BM, and O’Keefe, JH. Autonomic tone as a cardiovascular risk factor: the dangers of chronic fight or flight. Mayo Clin Proc. (2002) 77:45–54. doi: 10.4065/77.1.45
	 16. Myers, HF. Ethnicity- and socio-economic status-related stresses in context: an integrative review and conceptual model. J Behav Med. (2009) 32:9–19. doi: 10.1007/s10865-008-9181-4 
	 17. Aladangady, A., and Forde, A. Wealth inequality and the racial wealth gap. (2021). Available online at: https://www.federalreserve.gov/econres/notes/feds-notes/wealth-inequality-and-the-racial-wealth-gap-20211022.html (accessed January 30, 2025)
	 18. Leng, B, Jin, Y, Li, G, Chen, L, and Jin, N. Socioeconomic status and hypertension: a meta-analysis. J Hypertens. (2015) 33:221. doi: 10.1097/HJH.0000000000000428 
	 19. Casey, JA, James, P, Cushing, L, Jesdale, BM, and Morello-Frosch, R. Race, ethnicity, income concentration and 10-year change in urban greenness in the United States. Int J Environ Res Public Health. (2017) 14:1546. doi: 10.3390/ijerph14121546 
	 20. Bower, KM, Thorpe, RJ, Rohde, C, and Gaskin, DJ. The intersection of neighborhood racial segregation, poverty, and urbanicity and its impact on food store availability in the United States. Prev Med. (2014) 58:33–9. doi: 10.1016/j.ypmed.2013.10.010 
	 21. Krivo, LJ, Peterson, RD, and Kuhl, DC. Segregation, racial structure, and neighborhood violent crime. Am J Sociol. (2009) 114:1765–802. doi: 10.1086/597285 
	 22. Kramer, MR, and Hogue, CR. Is segregation bad for your health? Epidemiol Rev. (2009) 31:178–94. doi: 10.1093/epirev/mxp001 
	 23. Maguire-Jack, K, Font, S, Dillard, R, Dvalishvili, D, and Barnhart, S. Neighborhood poverty and adverse childhood experiences over the first 15 years of life. Int Journal on Child Malt. (2021) 4, 93–114. doi: 10.1007/s42448-021-00072-y
	 24. Felitti, VJ, Anda, RF, Nordenberg, D, Williamson, DF, Spitz, AM, Edwards, V , et al. Relationship of childhood abuse and household dysfunction to many of the leading causes of death in adults: the adverse childhood experiences (ACE) study. Am J Prev Med. (1998) 14:245–58. doi: 10.1016/S0749-3797(98)00017-8
	 25. Slopen, N, Shonkoff, JP, Albert, MA, Yoshikawa, H, Jacobs, A, Stoltz, R , et al. Racial disparities in child adversity in the U.S. Am J Prev Med. (2016) 50:47–56. doi: 10.1016/j.amepre.2015.06.013 
	 26. Merrick, MT, Ford, DC, Ports, KA, and Guinn, AS. Prevalence of adverse childhood experiences from the 2011-2014 behavioral risk factor surveillance system in 23 states. JAMA Pediatr. (2018) 172:1038–44. doi: 10.1001/jamapediatrics.2018.2537 
	 27. Petruccelli, K, Davis, J, and Berman, T. Adverse childhood experiences and associated health outcomes: a systematic review and meta-analysis. Child Abuse Negl. (2019) 97:104127. doi: 10.1016/j.chiabu.2019.104127 
	 28. Stein, DJ, Scott, K, Haro Abad, JM, Aguilar-Gaxiola, S, Alonso, J, Angermeyer, M , et al. Early childhood adversity and later hypertension: data from the world mental health survey. Ann Clin Psychiatry. (2010) 22:19–28. doi: 10.1177/104012371002200104
	 29. Allen, H, Wright, BJ, Vartanian, K, Dulacki, K, and Li, H-F. Examining the prevalence of adverse childhood experiences and associated cardiovascular disease risk factors among low-income uninsured adults. Circ Cardiovasc Qual Outcomes. (2019) 12:e004391. doi: 10.1161/CIRCOUTCOMES.117.004391 
	 30. Matthews, TA, Zhu, Y, Robbins, W, Rezk-Hanna, M, Macey, PM, Song, Y , et al. Adulthood psychosocial disadvantages and risk of hypertension in U.S. workers: effect modification by adverse childhood experiences. Life. (2022) 12:1507. doi: 10.3390/life12101507 
	 31. Cubbin, C, Kim, Y, and Panisch, LS. Familial childhood adversity is associated with chronic disease among women: data from the geographic research on wellbeing (GROW) study. Matern Child Health J. (2019) 23:1117–29. doi: 10.1007/s10995-019-02758-9 
	 32. Scott, J, McMillian-Bohler, J, Johnson, R, and Simmons, LA. Adverse childhood experiences and blood pressure in women in the United States: a systematic review. J Midwifery Womens Health. (2021) 66:78–87. doi: 10.1111/jmwh.13213 
	 33. Bernard, DL, Calhoun, CD, Banks, DE, Halliday, CA, Hughes-Halbert, C, and Danielson, CK. Making the ‘C-ACE’ for a culturally-informed adverse childhood experiences framework to understand the pervasive mental health impact of racism on Black youth. J Child Adolesc Trauma. (2020) 14:233–47. doi: 10.1007/s40653-020-00319-9 
	 34. Lockwood, KG, Marsland, AL, Matthews, KA, and Gianaros, PJ. Perceived discrimination and cardiovascular health disparities: a multisystem review and health neuroscience perspective. Ann N Y Acad Sci. (2018) 1428:170–207. doi: 10.1111/nyas.13939 
	 35. Carter, RT, Mazzula, S, Victoria, R, Vazquez, R, Hall, S, Smith, S , et al. Initial development of the race-based traumatic stress symptom scale: assessing the emotional impact of racism. Psychol Trauma Theory Res Pract Policy. (2013) 5:1–9. doi: 10.1037/a0025911
	 36. American Psychiatric Association. Diagnostic and statistical manual of mental disorders. 5th ed. Arlington (VA): American Psychiatric Publishing (2013).
	 37. Heart, MYHB. The historical trauma response among natives and its relationship with substance abuse: a Lakota illustration. J Psychoactive Drugs. (2003) 35:7–13. doi: 10.1080/02791072.2003.10399988 
	 38. Hampton, RL, Gullotta, TP, and Crowel, RL. Handbook of African American health In: Handbook of African American health. New York, NY, US: The Guilford Press (2010). 612.
	 39. Ortega-Williams, A, Beltrán, R, Schultz, K, Ru-Glo Henderson, Z, Colón, L, and Teyra, C. An integrated historical trauma and posttraumatic growth framework: a cross-cultural exploration. J Trauma Dissociation. (2021) 22:220–40. doi: 10.1080/15299732.2020.1869106 
	 40. Yehuda, R, and Lehrner, A. Intergenerational transmission of trauma effects: putative role of epigenetic mechanisms. World Psychiatry. (2018) 17:243–57. doi: 10.1002/wps.20568 
	 41. Tynes, BM, Willis, HA, Stewart, AM, and Hamilton, MW. Race-related traumatic events online and mental health among adolescents of color. J Adolesc Health. (2019) 65:371–7. doi: 10.1016/j.jadohealth.2019.03.006 
	 42. Dolezsar, CM, McGrath, JJ, Herzig, AJM, and Miller, SB. Perceived racial discrimination and hypertension: a comprehensive systematic review. Health Psychol. (2014) 33:20–34. doi: 10.1037/a0033718 
	 43. Williams, DR, and Mohammed, SA. Discrimination and racial disparities in health: evidence and needed research. J Behav Med. (2009) 32:20–47. doi: 10.1007/s10865-008-9185-0 
	 44. Brondolo, E, Love, EE, Pencille, M, Schoenthaler, A, and Ogedegbe, G. Racism and hypertension: a review of the empirical evidence and implications for clinical practice. Am J Hypertens. (2011) 24:518–29. doi: 10.1038/ajh.2011.9 
	 45. Forde, AT, Sims, M, Muntner, P, Lewis, T, Onwuka, A, Moore, K , et al. Discrimination and hypertension risk among African Americans in the Jackson Heart study. Hypertension. (2020) 76:715–23. doi: 10.1161/HYPERTENSIONAHA.119.14492 
	 46. Williams-Washington, KN, and Mills, CP. African American historical trauma: creating an inclusive measure. J Multicult Counsel Dev. (2018) 46:246–63. doi: 10.1002/jmcd.12113
	 47. Harrington, RA, Califf, RM, Balamurugan, A, Brown, N, Benjamin, RM, Braund, WE , et al. Call to action: rural health: a presidential advisory from the American Heart Association and American Stroke Association. Circulation. (2020) 141:e615–44. doi: 10.1161/CIR.0000000000000753 
	 48. Aggarwal, R, Chiu, N, Loccoh, EC, Kazi, DS, Yeh, RW, and Wadhera, RK. Rural-urban disparities. J Am Coll Cardiol. (2021) 77:1480–1. doi: 10.1016/j.jacc.2021.01.032 
	 49. Katsinas, S. G., Till, G., Corley, E. G., O’Brien, S., Courchesne, E., and Bray, N., Poverty, housing, and GDP in Alabama’s Black Belt. Tuscaloosa, AL: Education Policy Center; The University of Alabama.
	 50. Alabama | County health rankings and roadmaps. Available online at: https://www.countyhealthrankings.org/health-data/alabama (accessed: January 30, 2025)
	 51. Newman, SD, Moss, K, Pichon, M, Scott, D, Rogers, K, Orr, A , et al. The health of rural Black communities during COVID: some affirmations, some surprises. Front Public Health. (2023) 11:2451. doi: 10.3389/fpubh.2023.932451 
	 52. Kroenke, K, Spitzer, RL, Williams, JBW, and Löwe, B. An ultra-brief screening scale for anxiety and depression: the PHQ-4. Psychosomatics. (2009) 50:613–21. doi: 10.1176/appi.psy.50.6.613 
	 53. Oliveros, E, Patel, H, Kyung, S, Fugar, S, Goldberg, A, Madan, N , et al. Hypertension in older adults: assessment, management, and challenges. Clin Cardiol. (2020) 43:99–107. doi: 10.1002/clc.23303 
	 54. Berger, T. Places of persistence: slavery and the geography of intergenerational mobility in the United States. Demography. (2018) 55:1547–65. doi: 10.1007/s13524-018-0693-4 
	 55. Baker, RS. The historical racial regime and racial inequality in poverty in the American south. Am J Sociol. (2022) 127:1721–81. doi: 10.1086/719653
	 56. Gaston, SA, Forde, AT, Green, M, Sandler, DP, and Jackson, CL. Racial and ethnic discrimination and hypertension by educational attainment among a cohort of US women. JAMA Netw Open. (2023) 6:e2344707. doi: 10.1001/jamanetworkopen.2023.44707 
	 57. Forde, AT, Lewis, TT, Kershaw, KN, Bellamy, SL, and Diez Roux, AV. Perceived discrimination and hypertension risk among participants in the multi-ethnic study of atherosclerosis. J Am Heart Assoc. (2021) 10:e019541. doi: 10.1161/JAHA.120.019541 
	 58. Geronimus, AT, Hicken, M, Keene, D, and Bound, J. ‘Weathering’ and age patterns of Allostatic load scores among blacks and whites in the United States. Am J Public Health. (2006) 96:826–33. doi: 10.2105/AJPH.2004.060749 
	 59. Forde, AT, Crookes, DM, Suglia, SF, and Demmer, RT. The weathering hypothesis as an explanation for racial disparities in health: a systematic review. Ann Epidemiol. (2019) 33:1–18.e3. doi: 10.1016/j.annepidem.2019.02.011 
	 60. Sims, M, Diez-Roux, AV, Gebreab, SY, Brenner, A, Dubbert, P, Wyatt, S , et al. Perceived discrimination is associated with health behaviours among African-Americans in the Jackson Heart study. J Epidemiol Community Health. (2016) 70:187–94. doi: 10.1136/jech-2015-206390 
	 61. Swedo, EA, Aslam, MV, Dahlberg, LL, Niolon, PH, Guinn, AS, Simon, TR , et al. Prevalence of adverse childhood experiences among U.S. adults — behavioral risk factor surveillance system, 2011–2020. MMWR Morb Mortal Wkly Rep. (2023) 72:707–15. doi: 10.15585/mmwr.mm7226a2 
	 62. Su, S, Wang, X, Pollock, JS, Treiber, FA, Xu, X, Snieder, H , et al. Adverse childhood experiences and blood pressure trajectories from childhood to young adulthood. Circulation. (2015) 131:1674–81. doi: 10.1161/CIRCULATIONAHA.114.013104 
	 63. Kreatsoulas, C, Fleegler, EW, Kubzansky, LD, McGorrian, CM, and Subramanian, SV. Young adults and adverse childhood events: a potent measure of cardiovascular risk. Am J Med. (2019) 132:605–13. doi: 10.1016/j.amjmed.2018.12.022 
	 64. Okura, Y, Urban, LH, Mahoney, DW, Jacobsen, SJ, and Rodeheffer, RJ. Agreement between self-report questionnaires and medical record data was substantial for diabetes, hypertension, myocardial infarction and stroke but not for heart failure. J Clin Epidemiol. (2004) 57:1096–103. doi: 10.1016/j.jclinepi.2004.04.005 
	 65. Roberts, SJ, Chandler, GE, and Kalmakis, K. A model for trauma-informed primary care. J Am Assoc Nurse Pract. (2019) 31:139–44. doi: 10.1097/JXX.0000000000000116 
	 66. Talbot, JA, Ziller, EC, and Szlosek, DA. Mental health first aid in rural communities: appropriateness and outcomes. J Rural Health. (2017) 33:82–91. doi: 10.1111/jrh.12173 
	 67. Seiling, SB, Manoogian, MM, and Son, S. ‘I Don’t know how we would make it’—social support in rural low-income families, in rural families and work: context and problems In: JW Bauer and EM Dolan, editors. International series on consumer science. New York, NY: Springer (2011). 157–83.
	 68. Chin, D, Smith-Clapham, AM, and Wyatt, GE. Race-based trauma and post-traumatic growth through identity transformation. Front Psychol. (2023) 14:1602. doi: 10.3389/fpsyg.2023.1031602 


Copyright
 © 2025 Littleton, Cosenzo, Okine and Newman. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.







 


	
	
ORIGINAL RESEARCH
published: 11 July 2025
doi: 10.3389/fpubh.2025.1526636








[image: image2]

Men of Color Health Awareness intervention: changes in adrenocortical activity assessed using fingernail cortisol

Jerrold S. Meyer1*, Jeffery Markham Jr2, Lamont Scott3, Luis A. Valdez4, Dean E. Robinson5 and David R. Buchanan2


1Department of Psychological and Brain Sciences, University of Massachusetts, Amherst, MA, United States

2Department of Health Promotion and Policy, University of Massachusetts, Amherst, MA, United States

3Men of Color Health Awareness (MOCHA) Project, Springfield, MA, United States

4Community Health and Prevention, Dornsife School of Public Health, Drexel University, Philadelphia, PA, United States

5Department of Political Science, University of Massachusetts, Amherst, MA, United States

Edited by
 Cyrille Delpierre, INSERM Public Health, France

Reviewed by
 Janet Hayes Southerland, LSU Health Sciences Center New Orleans, United States
 Bruno Špiljak, University of Zagreb, Croatia

*Correspondence
 Jerrold S. Meyer, jmeyer@umass.edu 

Received 12 November 2024
 Accepted 27 June 2025
 Published 11 July 2025

Citation
 Meyer JS, Markham J Jr, Scott L, Valdez LA, Robinson DE and Buchanan DR (2025) Men of Color Health Awareness intervention: changes in adrenocortical activity assessed using fingernail cortisol. Front. Public Health 13:1526636. doi: 10.3389/fpubh.2025.1526636
 




Introduction: A randomized controlled trial (#NCT03745703) assessed the efficacy of a tailored stress reduction intervention (Men of Color Health Awareness; MOCHA) aimed at improving the health of middle-aged African-American men. The present paper presents an exploratory study of whether the intervention affected chronic output of the stress hormone cortisol using the novel approach of measuring cortisol accumulation in fingernail samples. Each fingernail sample was hypothesized to contain cortisol deposited over approximately a 3-month period before collection.
Methods: Samples were obtained at three time points: prior to beginning of the intervention (T1; which provided an index of cortisol section during a 3-month wait-list control period); at the end of the 10-week intervention (T2); and at 12-week follow-up (T3). Self-reports of perceived stress, depression, and anxiety were collected at the same three time points plus one more: T0, which occurred 12 weeks before T1 and provided baseline psychosocial data.
Results: Nail cortisol concentrations were unexpectedly higher at T2 and T3 than at T1, although only the difference at T2 reached statistical significance. Nail cortisol was not associated with any self-reported psychosocial measure at any time point.
Discussion: The nail cortisol data suggest that long-term life stressors experienced by the participants may have led to a suppression of adrenal cortisol release, which was at least transiently ameliorated by the MOCHA intervention. The lack of any apparent relationships between cortisol levels and measures of perceived stress, depression, or anxiety is consistent with prior findings that endocrine responses to stress often fail to covary with subjective responses to the same stress.
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1 Introduction

African-Americans suffer poorer overall health compared to Caucasian Americans, a difference that has been attributed, in part, to experiencing racial discrimination, economic hardships, and other major life stressors (1, 2). Such inequities highlight the need for stress-reduction policies and programs aimed at improving the health of this population group. One such program is Men of Color Health Awareness (MOCHA), a community health education program launched in 2010 in Springfield, Massachusetts. Since its inception, MOCHA has helped many African-American and Latino men improve their physical and psychological well-being as demonstrated by a number of different metrics (accessed 6/1/23).1

After 4 years of operation, the MOCHA steering committee invited researchers from the University of Massachusetts to assist them in validating the MOCHA program using rigorous scientific methods. This objective led to the development of MOCHA Moving Forward, a randomized controlled trial (RCT; trial registration # NCT03745703)2 to assess the MOCHA program’s efficacy in reducing stress as well as chronic disease risk factors such as obesity and high blood pressure in low/no-income, middle-aged African-American men (3). RCT endpoints consisted of a set of psychological, physiological, and neuroendocrine measures. For the neuroendocrine component of the trial, we chose to assess chronic output of the stress-sensitive hormone cortisol (CORT), the end-product of the hypothalamic–pituitary-adrenocortical (HPA) axis (4). Assessing chronic rather than short-term HPA activity, which is typically measured using salivary CORT levels (5), was deemed advantageous for the present study because of the susceptibility of salivary CORT to factors such as diurnal rhythmicity and day-to-day changes in participant mood and perceived stress.

A large body of research has demonstrated that circulating CORT enters and accumulates over time in growing, keratin-containing tissues such as scalp hair and nails. As a result, hair or nail CORT content provide a biomarker of long-term changes in CORT output that may result from stressful life experiences (6–9). For example, Mlili and coworkers (10) recently reviewed evidence for hair CORT as a biomarker of sleep quality and sleep-associated disorders. Hair CORT may also be used to demonstrate interactions with other steroid hormones, as shown by a significant hair CORT by hair testosterone interaction (i.e., low CORT and high testosterone) predicting increased aggressive behavior in adolescents (11). Several studies have examined the relationship between hair and salivary CORT levels. This research has helped validate the hair CORT approach by demonstrating a significant positive correlation between hair CORT and the area-under-the curve of diurnal salivary CORT (12, 13). However, a recent longitudinal study of undergraduate dental students showed that salivary and hair CORT levels do not always change in parallel. While the male students showed a moderate, but still significant, reduction in salivary CORT from the first to the second sample collected 3 months later, hair CORT showed a much greater relative reduction over the same interval (14). Another potential limitation of the hair CORT methodology is that it seems to be most appropriate for assessing HPA axis changes when the stress is still ongoing at the time of sample collection (15).

Recent studies have applied the hair CORT approach to evaluating the effects of various interventions on HPA activity. Some of these studies have reported significant intervention-related reductions in hair CORT, whereas others have failed to find such reductions despite positive effects of the intervention on perceived stress or other psychological variables. For example, decreases in hair CORT were found following a stress-reduction intervention in war-affected adolescents (16), mindfulness-based interventions in university workers (17) and in 7- to 8-year-old children (18), a stress management program in health professionals and students (19), a cognitive-behavioral intervention in prenatally depressed women (20), and a trauma-informed care program for youth welfare employees (21). In contrast, hair CORT was either unaffected or increased in studies of stress mindfulness training in police officers (22), a mindfulness- and compassion-based intervention targeted against parental burnout (23), an acceptance and commitment therapy intervention in patients with inflammatory bowel diseases (24), a holistic stress management program in patients with major depressive disorder (25), a cognitive-behavioral stress management intervention in Latina breast cancer survivors (26), or a Pythagorean self-awareness intervention applied to primary school children (27) or civil servants (28) in Crete.

A significant limitation of using hair to determine long-term CORT accumulation is lack of sample availability under certain conditions. These conditions include individuals who are bald, shave their head, or have closely cropped hair, groups that may have other hairstyles that make hair collection difficult, and populations that are resistant to providing hair samples for ethnic, cultural, or religious reasons. Of particular relevance here is that hair sampling from African-American men and women has sometimes been challenging because of either hair styling issues or various ethnic/cultural concerns (29). When hair sampling is a limiting factor, collection of fingernails can potentially serve as an alternative approach (30, 31). However, the literature on stress-related changes in nail CORT is still quite limited compared to the literature on hair CORT and stress. Notably, we are not aware of any published studies using nail CORT levels to assess the hormonal effects of a stress-reduction intervention.

The present manuscript describes an exploratory analysis of changes in fingernail CORT concentrations associated with the MOCHA Moving Forward RCT. Nail sampling was chosen instead of hair sampling because a substantial proportion of the study population had little or no hair available for collection. Nail samples for CORT measurement were obtained at three time points, each separated by a period of 12 weeks. T1 was prior to beginning of the intervention, which provided an estimate of average CORT output during the 3-month wait-list control sample; T2 was 1 week after the end of the intervention; and T3 was at a 12-week follow-up time point. Self-reports of perceived stress, depression, and anxiety were collected at the same three time points plus one more: T0, which occurred 12 weeks before T1 and provided baseline psychosocial data. We tested three primary hypotheses. The first hypothesis was that nail CORT levels would be significantly reduced at T2 and/or T3 compared to T1 as a result of the MOCHA intervention. The predicted direction of change was based on (a) the knowledge that chronic stress such as that experienced by the study population (see Discussion) most commonly leads to elevated circulating CORT (4), and (b) the results of a recent review and meta-analysis of 58 previous studies showing reduced CORT levels overall following stress-reduction interventions (32). CORT levels were most likely to be reduced by interventions involving relaxation, mindfulness, or meditation. The second hypothesis was that nail CORT would be significantly correlated with subjective stress, depression, and/or anxiety at one or more time points. Although large-scale studies have generally not found a significant relationship between psychological stress indicators and long-term HPA activity measured using hair CORT [for example (33)], most of those studies examined White populations, allowing for the possibility that a highly-stressed minority population might show a positive relationship between nail CORT and subjective stress markers. The third hypothesis was that measures of subjective stress and/or psychological variables would predict subsequent nail CORT levels. We reasoned that because the CORT content of a fingernail sample reflects adrenocortical activity over a period of several months prior to the time of sampling, psychological measures obtained before that time might show a stronger relationship to CORT levels than the same measures obtained concurrently with sample collection.



2 Materials and methods


2.1 Research objectives and research design

The MOCHA Moving Forward research project was designed to determine the effects of a health promotion intervention aimed at reducing chronic disease risk among low-income, middle-aged (35–65 years) African-American men. One aim of the project was to compare two different versions of the intervention: MOCHA Original and MOCHA Stories Matter. The original MOCHA program (i.e., MOCHA Original) was an outgrowth of community-driven concerns about health disparities plaguing the community. This grassroots effort involved a series of community focus groups and collaboration among a number of local health and human service agencies that eventually resulted in the development of a 10-week program curriculum. Participants met once a week for a 2-h guided discussion session, and they additionally attended two 60-min aerobic exercise sessions each week. Four of the discussion sessions focused on social issues facing African-American men (e.g., gender stereotypes, coping with anger, etc.) and six sessions focused on general health promotion topics such as diet and exercise. MOCHA Original had been running for 4 years before the university researchers were invited to conduct a formal scientific evaluation of the program outcomes.

The university researchers and the 10-member MOCHA Steering Committee, all long-term African-American male residents, collaborated for 2 years on two small pilot projects to build trust and reach consensus on the research objectives and methods described herein. The primary outcome of interest was stress reduction, based on increasing interest in Minority Stress Models and the role of chronic stress in fostering a range of unhealthy behaviors such as smoking, drinking, illicit drug consumption, and overeating (34). Because hypertension and obesity are also linked to increased mortality (35), hypothesized secondary outcomes of the intervention were reduced blood pressure and body mass index (BMI).

One outcome of these pilot projects was a decision to strengthen the quality and potentially the effectiveness of the MOCHA program by adding narrative strategies for communicating key health concepts and information. There is strong evidence that culture-centered narrative strategies are more effective in producing positive health effects than didactic presentations (36). Specifically, the revised program (called MOCHA Stories Matter) covered the same content as MOCHA Original but added the strategies and formats used in digital story-telling. Digital stories are videos that synthesize digital image, voiceover recording of a self-scripted story, music, and text to document personal experiences (37). This approach has previously been used in many different settings to address a variety of health issues (38–40). Table 1 compares the two versions of the weekly MOCHA curriculum [see also Valdez et al. (3) for more details].


TABLE 1 Comparison of the weekly MOCHA original and MOCHA stories matter curricula.


	MOCHA Original
	MOCHA Stories Matter



	WK
	Title
	WK
	Title

 

 	1 	Introduction and Overview 	1 	Introduction and Overview


 	2 	Healthy Manhood: Unpacking the Man Box 	2 	Man(hood) Enough: Black Masculinity Across the Life Course


 	3 	Let us Get Physical: Food, Nutrition, and Fitness – A Lifestyle 	3 	Grub but Hold the Fixin’s: Purchasing and Preparing Nutritious Foods


 	4 	Stop the Pain: Breaking the Cycle of Violence 	4 	Be Easy: Peace Not Violence


 	5 	The Fight Within: Stress, Mental, and Emotional Health 	5 	Hakuna Matata: Coping with Trauma and Loss


 	6 	Reproductive Health, Parenting, and Relationships 	6 	Better Halves and Better Dads: Healthy Relationships and Fatherhood


 	7 	Settings Goals: Chronic Disease and Sexual Health Topics 	7 	Too Blessed to be Stressed: Faith and Spirituality as Resilience


 	8 	Substance Abuse 	8 	Substance Use, Addiction, and Recovery


 	9 	Social Determinants: Health Disparities, Causes, and Cures 	9 	Family Finances: Household Budgeting, and Post-life Planning


 	10 	Becoming Role Models and Agents of Change 	10 	Resistance is Not Futile: Movement Building for Social Change




 

The study was conducted as a wait-list control, cross-over RCT (registration #NCT03745703). Potential participants were recruited through community outreach, primarily through tabling at large community events serving the African-American community (e.g., Stone Soul picnic, Jazz Festival, etc.) in Springfield Massachusetts (3, 41). Contact information was collected and interested parties were invited to an open enrollment meeting at a pre-scheduled date, time, and location. At the open enrollment meeting, the research team presented an overview of the purpose and procedures of the research, including the eight elements of the informed consent process. A written Letter of Consent was reviewed, questions asked and answered, and potential enrollees invited to enlist. Those who volunteered to participate were then asked to complete a baseline battery of tests. In the cross-over research design, after completing the baseline questionnaire, the participants entered the wait-list control condition at a time designated as T0. Twelve weeks later (T1), having completed the 3-month wait-list control period, participants were invited back to complete the pre-test, be randomly assigned to one of two intervention groups, and begin the intervention. Participants were eligible to receive a stipend of up to $300 for their involvement in the study. Funds were distributed in five increments: $25 for completing the baseline questionnaire, $40 for completing the pre-test, $100 for attending all 10 training sessions, $60 for completing the post-test, and $75 for completing the 3-month follow-up data collection. The full project period ran from June 2016 to July 2021.



2.2 Psychological, physiological, and neuroendocrine measures

Overall, the project had three specific aims: (1) to determine if MOCHA was effective in reducing stress, (2) to determine if Stories Matter (the revised MOCHA intervention that added digital storytelling to document the participants’ personal experiences) was more effective than MOCHA Original, and (3) if found to have an effect, to determine which independent variables were modified by the intervention most significantly in explaining any observed reductions in stress. Data collection consisted of three types: a self-report survey questionnaire; physiological measures of blood pressure and BMI (collected by an independent third-party public health nurse); and a neuroendocrine measure, specifically fingernail CORT levels which provide an index of chronic HPA activity. Participants were excluded from the trial if (a) they had a systolic blood pressure reading of 180 mm Hg or higher at initial measurement, and/or (b) they checked any items on a pre-screening Physical Activity Readiness Questionnaire that would have precluded them from engaging in MOCHA-related physical activities. The battery of variables addressed in the survey questionnaire included: standard demographic information, the short-form Depression, Anxiety and Stress Scale [DASS-21; (42)], six individual psychological scales, and six social, institutional and structural variables. The DASS-21 has been widely used for clinical and nonclinical populations and has been validated across multiple cultures and ethnicities (43–45). Demographic variables included age, race/ethnicity, education, and source of income (which was used to determine employment status). The psychological variables included scales to assess social support, social isolation, community connectedness, diet and exercise; the six social measures examined financial troubles, food insecurity, encounters with the criminal justice system, gender stereotypes, ageism, and racism as potential sources of stress. Only the DASS and nail CORT data were used for the purposes of this paper. Other findings are reported elsewhere (3).



2.3 Nail collection, processing, and analysis

Participants were instructed to let their fingernails grow for a period of 2–3 weeks prior to sample collection. Additional instructions were to remove any nail polish at least 1 day before nail sampling and to wash and dry one’s hands just before collection. Finally, participants were asked to clip approximately 2 mm of nail from all 10 fingers and to place the clippings in a clean plastic storage bag. Fingernail samples were obtained at three time points: T1 (just before the beginning of the intervention), T2 (1 week after the end of the 10-week intervention, which corresponded to 12 weeks after T1), and T3 (at 12-week follow-up). However, because of interference from the COVID pandemic along with other factors beyond our control, there was substantial attrition leading to reduced numbers of nail samples across the three time points. Thus, we obtained 98 samples at T1, 57 samples at T2, and 34 samples at T3. Although there is not yet a consensus regarding the time course of CORT deposition in fingernails (5), the results of several pharmacological studies along with the known rate of nail growth suggest that fingernail samples accumulate circulating CORT over approximately 3 to 3.5 months (i.e., 12–14 weeks) prior to sample collection [see discussion in (7)]. Based on a 3-month (12-week) incorporation period, the T1 sample assessed the period when participants were in the wait-list control condition, T2 assessed a time period corresponding to the 10-week stress intervention along with 1 week pre-intervention and 1 week post-intervention, and T3 assessed the 12-week period after the end of the intervention.

Nails were stored at room temperature in their collection bags for up to several weeks before being transferred to the processing laboratory where they were stored at −20°C until later processing and analysis. Nails were processed according to the methods described in Gettler et al. (46, 47). Briefly, each sample was weighed, washed twice with isopropanol to remove external contaminants, air-dried, ground to a fine powder using a bead mill, and extracted with methanol. Methanol extracts were dried using a vacuum evaporator, reconstituted in assay buffer, spin-filtered to remove any residual particulate matter, and then assayed in duplicate along with standards and quality controls using the Arbor Assays DetectX ELISA kit (Arbor Assays, Ann Arbor, MI). This kit has been used in previous studies from our lab (46, 47) and has additionally been validated for fingernail use by Bendinskas et al. (30). Assay readouts were converted to pg CORT per mg sample weight. Intra- and inter-assay coefficients of variation (CVs) for this assay are both <10%.



2.4 Statistical analyses

Nail CORT values were first examined for outliers to be eliminated from subsequent statistical analysis. Using one of the standard approaches applied in many CORT stress studies, we designated outliers to be values that exceeded 3 times the standard deviation (SD) from the sample mean. We next used the Shapiro–Wilk test to determine whether the remaining data were normally distributed. This was done because hair CORT datasets are commonly right-skewed, and we reasoned that the same might be true for nail samples. Because the test showed a non-normal distribution (W = 0.342, p < 0.001), we performed a log10 transformation on the data and used the log values in all subsequent statistical analyses involving nail CORT. Note, however, that non-transformed data were used for presentation purposes.

Initial hypothesis testing was performed using a 1-way repeated measures ANOVA to determine whether there was an overall change in nail CORT concentrations over time. A significant main effect of time was followed by paired t-tests to determine whether nail CORT concentrations either at T2 or at T3 differed significantly from the concentrations at T1. Additionally, effect sizes for significant t-test results were determined by calculating Hedge’s g values along with 95% confidence intervals (CIs). Next, Pearson product–moment correlations tested whether there were any relationships between nail CORT at a given time point (T1, T2, or T3) and total DASS score, DASS depression score, DASS anxiety score, or DASS stress score obtained at the same time. Lastly, because of the retrospective nature of nail CORT levels due to accumulation of circulating CORT over time (see section 2.3.), we were interested in whether any of the psychological metrics obtained at a particular time point were predictive of subsequent nail CORT concentrations. To answer this question, we used linear regression analyses with total DASS score, DASS depression, DASS anxiety, or DASS stress at T0, T1, or T2 as the independent variables, with the dependent variable being nail CORT at T1, T2, and T3, respectively, (e.g., does total DASS score at T0 predict nail CORT at T1). All statistical analyses were performed using GraphPad Prism (GraphPad Software, San Diego, CA) except for Hedge’s g effect sizes, which were determined using the on-line calculator at https://effect-size-calculator.herokuapp.com/#paired-samples-t-test.




3 Results

Demographic information on the participants who provided usable nail CORT values at each time point (including participants from both versions of the MOCHA intervention) is provided in Table 2. This information shows that the study population largely self-identified as African-American, was generally unemployed, and overall was of relatively low educational attainment. No attempt was made to separate individuals who were unemployed because of retirement from a previous job from those who were unemployed despite being of typical working age. Approximately 20% of the initial participant pool self-identified as Latinx; however, given the study’s focus on African-American men, the data from those individuals were excluded from the present analysis. Because of the substantial participant attrition over time, we tested whether any of the demographic characteristics of the participants who provided nail samples changed from T1 to T3. The results indicated no statistically significant changes between any of the time points for any of the demographic variables.


TABLE 2 Demographic characteristics of the participants at each sampling timea.


	Characteristicb
	% (N) at T1 Total N = 96
	%(N) at T2 Total N = 55
	%(N) at T3 Total N = 33

 

 	Mean age (range, SD) 	53.4 (28–75, 11.2) 	56.6 (29–78, 11.2) 	54.5 (29–75, 11.3)


 	Gender (% male) 	100 (96) 	100 (55) 	100 (33)


 	Race/Ethnicityc


 	African-American 	86.8 (66) 	93.3 (42) 	82.1 (23)


 	Other 	13.2 (10) 	6.7 (3) 	17.9 (5)


 	Educationd


 	Less than high school graduate 	14.3 (11) 	11.4 (5) 	14.8 (4)


 	High school graduate 	32.5 (25) 	25 (11) 	14.8 (4)


 	Certificate/training completion 	9.1 (7) 	20.45 (9) 	3.7 (1)


 	Some college 	23.4 (8) 	29.55 (13) 	29.6 (8)


 	Trade school or associates degree 	9.1 (7) 	6.8 (3) 	22.2 (6)


 	Undergraduate degree 	7.8 (6) 	4.55 (2) 	7.4 (2)


 	Graduate degree 	3.9 (3) 	2.3 (1) 	7.4 (2)


 	Employment 	 	 	


 	Full-time 	10 (8) 	8.9 (4) 	10.7 (3)


 	Part-time 	7.5 (6) 	8.9 (4) 	10.7 (3)


 	Unemployed 	82.5 (66) 	82.2 (37) 	78.6 (22)





a Statistical analysis revealed no significant changes within any of the demographic variables across the three time points.

b 16/96 participants at T1, 10/55 at T2, and 5/33 at T3 declined to provide demographic information. Note that percentages shown in the table are based on the number of participants who provided the specified demographic information at each time point rather than the total number of participants sampled.

c For the Race/Ethnicity category, 4 participants did not respond to this question at T1. Participants listed as Other mainly self-identified as biracial or mixed race.

d For the Education category, 3 participants did not respond to this question at T1, 1 participant at T2, and 1 participant at T3.
 

There were no statistically significant differences in nail CORT between the two versions of the MOCHA intervention; therefore, the data were combined for all subsequent analyses. The initial 189 nail CORT values yielded an overall mean of 22.6 pg./mg with a standard deviation (SD) of 74.4 pg./mg. In accordance with common practice, we determined that any participant’s nail CORT that exceeded 3 times the SD from the sample mean (i.e., 22.6 + 223.2 = 246.8 pg./mg) would be considered an outlier and eliminated from further statistical analysis. This led to the elimination of two values from T1, two values from T2, and one value from T3, leaving a new total of 184 nail CORT values (96 at T1, 55 at T2, and 33 at T3). Descriptive statistics of the nail CORT concentrations at each time point are shown in Table 3.


TABLE 3 Descriptive statistics for nail cortisol concentrations at each time point.


	Nail Cortisol (pg/mg)
	T1
	T2
	T3

 

 	Mean ± SEM (N) 	10.9 ± 2.4 (96) 	13.3 ± 4.5 (55) 	11.2 ± 4.5 (33)


 	Median (range) 	3.4 (0.2–170.6) 	5.1 (1.3–237.6) 	4.5 (0.7–146.4)




 

Figure 1 presents the mean ± SEM of the untransformed nail CORT levels from the 31 participants who had usable samples at all three time points (two participants had usable samples at T3 but not at T1 and/or T2 either because the sample was not provided, or it was determined to be an outlier). We performed a repeated measures ANOVA on the log-transformed data to assess possible changes in nail CORT levels over time. The analysis revealed a significant effect of time on log nail CORT levels (F = 4.150, df = 2, 60, p = 0.025). This was followed by paired t-tests using the data from the same 31 participants to determine whether log nail CORT at either T2 or T3 differed significantly from the T1 CORT levels. The t-test comparing T2 with T1 was highly significant (t = 2.591, df = 30, p = 0.014; see Figure 1), with a Hedge’s g effect size of 0.625 (medium effect size) and a 95% CI of 0.124–1.149. In contrast, the comparison of T3 vs. T1, while in the same direction as T2 vs. T1, failed to reach statistical significance (t = 1.430, df = 30, p = 0.163). Similar significant results for T2 vs. T1 were obtained using the data from 54 participants who provided samples at both time points (one participant provided a nail sample at T2 but not T1; t = 2.567, df = 53, p = 0.013). For that comparison, the Hedge’s g effect size was 0.320 (small effect size) with a 95% CI of −0.069–0.717.

[image: Bar graph comparing nail cortisol levels in three groups labeled T1, T2, and T3, with T2 and T3 showing higher values than T1; an asterisk indicates a significant difference between T1 and T2.]

FIGURE 1
 Mean (± SEM) fingernail cortisol concentrations from participants who provided usable samples for all three sampling times (T1, pre-intervention; T2, at the end of the 10-week intervention; T3, at 12-week follow-up; N = 31). *denotes p = 0.014 compared to T1.


Two different statistical approaches were used to determine whether there were any relationships between log nail CORT values and psychological DASS scores. First, Pearson product–moment correlation analyses found no relationships between log nail cortisol values at T1, T2, and T3 to DASS scores obtained at the same time point (Table 4). Second, linear regression analyses found that DASS scores at T0, T1, and T2 failed to predict log nail CORT values measured 3 months later at T1, T2, and T3, respectively. Table 5 contains the results of the simplest multiple regression model testing main effects only. Similar non-significant results were obtained when interaction terms were included in the model (not shown).


TABLE 4 Pearson product–moment correlations of log nail cortisol with DASS scores at each time point.


	Time of sampling
	Log cortisol vs. DASS Dep
	Log cortisol vs. DASS Anx
	Log cortisol vs. DASS Str
	Log cortisol vs. DASS Sum

 

 	T1 	0.071 	−0.019 	0.084 	0.050


 	T2 	0.070 	0.064 	0.067 	0.070


 	T3 	0.143 	0.042 	−0.001 	0.063





Dep, Depression subscale score; Anx, Anxiety subscale score; Str, Stress subscale score; Sum, Sum of all subscale scores.
 


TABLE 5 Linear regression analyses of DASS subscale values at Times 0, 1, and 2 predicting subsequent log nail cortisol levels at Times 1, 2, and 3.


	Variable (Times)
	
β

	SE
	
p


 

 	DASS Dep (T0-T1) 	0.0295 	0.0194 	0.132


 	DASS Dep (T1-T2) 	0.0031 	0.0254 	0.903


 	DASS Dep (T2-T3) 	0.0323 	0.0452 	0.480


 	DASS Anx (T0-T1) 	−0.0011 	0.0184 	0.950


 	DASS Anx (T1-T2) 	−0.0026 	0.0228 	0.906


 	DASS Anx (T2-T3) 	0.0282 	0.0428 	0.514


 	DASS Str (T0-T1) 	−0.0194 	0.0191 	0.313


 	DASS Str (T1-T2) 	0.0148 	0.0245 	0.550


 	DASS Str (T2-T3) 	−0.0067 	0.0430 	0.876





Dep, Depression subscale score; Anx, Anxiety subscale score; Str, Stress subscale score.
 



4 Discussion

Using repeated fingernail CORT measures over time, the present study sought to determine (1) whether a stress-reduction intervention in low/no-income, middle-aged, African-American men significantly affected chronic activity of the HPA axis, and (2) whether changes in such activity were related to subjective measures of depression, anxiety, and stress. In contrast to our predictions, nail CORT levels were elevated when comparing post- to pre-intervention samples. Moreover, nail CORT was unrelated to any of the subjective measures obtained at any of the experimental time points.

A possible explanation for the present results relates to the dynamics of adrenocortical responsiveness under chronic versus acute stress conditions. Acute stressors typically cause transient elevations in adrenal CORT release (4). In contrast, prolonged stress exposure yields a more complicated picture. The most common result again is elevated CORT, as mentioned earlier; however, some studies of chronic stress have reported either unchanged or even decreased CORT output (48). Most relevant for the present results are those studies that reported hypocortisolism (i.e., chronically reduced CORT) following prolonged stress. Although hypocortisolism has most often been linked to the stress-related disorders fibromyalgia, chronic fatigue syndrome, and post-traumatic stress disorder, it can also occur under other conditions involving ongoing stress (49). For example, a recent Australian study of Indigenous young adults found a negative association between fingernail CORT concentrations and the number of stressful life events that had occurred over the previous 6 months [i.e., lower fingernail CORT as a function of more stressful events; (50)]. Lam and coworkers (51) additionally reported a relationship between greater lifetime stress exposure and a blunted salivary CORT response to an acute psychosocial stressor. A review and meta-analysis by Miller and colleagues (48) suggested that long-lasting stress may cause an initial hyperactivity of the HPA axis that, over time, can transition to a state of hypoactivity. From surveying the participants in the present study, it is clear they were living for many years under highly stressful conditions resulting from poverty, poor access to health care, racism, and other factors (3, 52). Other researchers have documented that African-American men experience more discrimination, racism-related stress, poverty, and crime than other studied populations (53). We hypothesize that over time, the conditions experienced by the current group of participants led to a hypoactive HPA axis that manifested in relatively low nail CORT levels. Reduced stress and enhanced health brought about by the MOCHA intervention, therefore, reversed this chronic hypoactive state as shown by the significant increase in nail CORT at T2 compared to T1. On the other hand, this effect was sufficiently diminished by T3 that it no longer reached statistical significance. It is possible that the lack of a significant CORT difference at T3 resulted from attrition of participants who were among the positive responders at T2. Perhaps some of the individuals who were positively impacted by the intervention did not feel the need to continue in the clinical trial since the intervention had ended and the T3 time point was a follow-up assessment. Alternatively, the lack of a significant CORT difference between T1 and T3 might indicate that the neuroendocrine response to the MOCHA intervention was not long-lasting. Further research is needed to determine whether the 10-week MOCHA program by itself is sufficient to produce long-term benefits, or if periodic “refresher” sessions might be required to sustain the benefits. On the other hand, it is possible that lasting stress reduction and health improvement in African-American men will not be achieved until society implements a systemic reduction in these individuals’ stressful living and working conditions.

Several previous studies of stress-reduction interventions have demonstrated that ameliorating dysregulated HPA axis function can lead to elevated CORT levels measured in various ways. Examples include an 8-week yoga intervention in women with fibromyalgia that led to an increase in diurnal salivary CORT area-under-the-curve (54), a 10-week attachment-based intervention with toddlers in foster care showing atypically low morning salivary CORT was associated with an increased CORT response to a caregiver-separation challenge (55), and an 8-week stress coping intervention in adolescent Syrian refugees that led to increased hair CORT levels in a subset of individuals with pre-existing CORT hyposecretion (16). Taken together, these findings support our hypothesis that the observed pattern of fingernail CORT changes may be related to a pre-existing adrenocortical hypoactivity that was normalized by the MOCHA intervention.

The second major finding of the present study, that nail CORT concentrations were unrelated to either subjective stress or symptoms of anxiety or depression, was not totally unexpected despite being contrary to our initial hypotheses. This is because the relatively small number of prior studies on this issue have yielded inconsistent results. For example, Wu and colleagues (56) found a significant positive correlation between perceived stress and fingernail CORT in samples obtained 15 days later from Chinese medical students. In contrast, no significant relationship between perceived stress and fingernail CORT was reported for middle-aged Japanese workers (57), adolescent and young adult males (including cisgender, genderqueer, and nonbinary individuals) (58), low-income African-American high school students (59), or Australian young adults [both Indigenous and non-Indigenous; (50)]. Furthermore, a recent detailed analysis relating subjective stress to hair CORT in young German adults found that most of the variance in hair CORT levels can be attributed to factors other than the amount of stress perceived by the participants (60). Importantly, the present study attempted to relate nail CORT to a measure of subjective stress both concurrently (nail CORT values measured at the same time as the subjective stress indicator) and retrospectively (nail CORT values measured at 3 months after the subjective stress indicator). The overall negative findings, therefore, support the idea that the mechanisms underlying HPA axis responses to stress are not strongly coordinated with the various subjective responses manifested as perceived stress or changes in mood such as depression or anxiety (61, 62).

A distributed neural network composed mainly of the prefrontal cortex, hippocampus, amygdala, and hypothalamus is responsible for coordinating both the subjective and physiological (including hormonal) responses to stress (63). Nevertheless, it appears that within a given individual, the output of the subjective component of this network may differ in magnitude from the output of the physiological component under stressful conditions. In other words, a particular stressor could elicit a large increase in perceived stress but a smaller increase in CORT secretion in one individual, whereas a different individual might show a small increase in perceived stress but a large increase in CORT secretion in response to the same stressor. The existence of this disparity supports the value of measuring both subjective and physiological outcome measures in stress intervention studies.

The present study is unique in at least two respects. It is, to our knowledge, the first study to report fingernail CORT levels in an adult African-American population. The mean T1 (pre-intervention) CORT concentration of 10.9 pg./mg is notably lower than the mean CORT concentration of 21.1 pg./mg obtained in adolescent African-American students using similar processing and analytical methods (59). This difference could be related to several factors, including the age of the participants, the mixture of both males and females in the earlier study versus males only in the present study, and other variables with unknown contributions to nail CORT accumulation. Also worth noting is that least some of the previously published studies on non-African-American populations found lower mean nail CORT levels than the mean levels reported in this study (8). Just as African-Americans generally have higher levels of hair CORT than other racial/ethnic groups [for example, see (64)], the same situation may pertain to nail CORT.

The second novel feature of the present study involves the use of nail instead of hair CORT measurements to assess changes in chronic CORT output following a stress reduction intervention. This is significant because, as mentioned in the Introduction, participants in stress studies sometimes either do not have sufficient scalp hair for sampling or are unwilling for personal or ethnic/cultural reasons to provide a hair sample. Fingernail CORT measurement is an emerging tool for stress researchers, as shown by a gradually increasing number of studies using this approach to assess long-term HPA activity. Recent work has validated this methodology by demonstrating significant correlations between fingernail CORT levels and either salivary or hair CORT (30, 65, 66). Furthermore, fingernail CORT studies have yielded results similar to earlier findings with salivary or hair CORT with respect to the time course of CORT changes during pregnancy and the postpartum period (67) as well as elevated CORT in individuals with major depressive disorder compared to healthy controls (68, 69). Considering the unanticipated increase in nail CORT following the present intervention, more research is needed to determine the conditions under which nail CORT levels are increased, decreased, or unaffected under various conditions, including stress-reduction interventions.

Several limitations of the present study should be noted. First, the generalizability of the results is limited by the fact that the study participants were all low/no-income, middle-aged, African-American men. Participants were selected according to those criteria by design because the intervention used in the study was intended specifically for that target population. Nevertheless, other populations may respond differently to a stress-reduction intervention targeted to those groups. Second, we relied solely on nail CORT levels to assess intervention-related changes in adrenal CORT output. Although accumulation of CORT in scalp hair or nails is believed to provide a reliable index of integrated circulating CORT over long time periods (8, 9), it sheds no light on potential changes in HPA axis dynamics including the CORT awakening response, CORT diurnal rhythm, and CORT responses to acute stressors that can be studied by means of multiple saliva sampling. However, attempting to investigate any of these system parameters using salivary CORT would have been extremely challenging given the difficulties encountered with respect to both recruiting African-American men into scientific investigations and maintaining communication with the study population. Third, we cannot be certain that the CORT measured in the fingernail samples was deposited over the hypothesized 3-month time period. However, we need to emphasize that this is currently a limitation of all studies measuring CORT or any other substance in nail samples. The fourth limitation is the substantial attrition in participants over the course of the study. We surmise that a number of different factors may have contributed to this attrition. First, it appears that continued participation in the study over a 9-month time period required significant internal motivation to devote the time and effort to improving the individual’s health beyond the monetary compensation provided and the opportunity to contribute to a scientific investigation. It appears that this motivation was not sufficiently strong for many of the participants who began the study, especially since the later time points for nail collection occurred after the intervention had concluded. It may be that participant “readiness to change” is needed to obtain high retention rates in a stress-reduction intervention, similar to the situation with substance misuse interventions (70). If sufficient internal motivation is not present in some of the participants, greater long-term retention might still be obtained by structuring the participant stipends so that sufficiently large stipends are paid at the later phases of the clinical trial. A second factor concerns the difficulty encountered in maintaining contact with each person over the course of their participation in the study. Because the intervention targeted a highly marginalized population, many participants lacked permanent housing, regular access to a telephone, and/or available transportation to the study site. All of these factors led to difficulties either reaching participants for follow-up or enabling participants to keep a follow-up appointment. We recommend that future studies of this kind of population obtain more information about each participant’s social network (e.g., family, friends, and colleagues) and their contact information. Such information could potentially facilitate the ability of researchers to keep track of study participants over time. Lastly, the project was hugely impacted by the COVID-19 pandemic, which began at a time of ongoing participant recruitment and data collection. The ensuing social restrictions further disrupted our ability to communicate and meet with participants. In addition, it adversely affected the participants’ social support network that had previously facilitated their commitment to the project.

In conclusion, the MOCHA Moving Forward RCT found a significant increase in fingernail CORT concentrations measured shortly following the intervention (T2) compared to the pre-intervention time point (T1). This increase persisted until the next sampling time, 3 months later (T3), although the difference compared to T1 was no longer statistically significant. Based on the dynamics of adrenocortical responsiveness to stress, these findings suggest that on-going life stress experienced by African-American men may have caused a suppression of chronic CORT output that was at least temporarily alleviated by the MOCHA intervention. However, because of the acknowledged limitations of this exploratory study, additional research is needed to confirm the present finding. Lastly, the lack of any significant relationship between nail CORT and psychological indicators of stress and mood is consistent with prior research showing that neuroendocrine responses to stress can be disconnected from the subjective responses to the same stress.
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Background: This study investigates the structural and socio-cultural drivers of medical indebtedness and hospital detention due to unpaid healthcare bills in the Fundong Health District, Cameroon. It explores how poverty, institutional shortcomings, and cultural beliefs converge to exacerbate patients’ financial vulnerability and delay access to care.
Methods: A qualitative anthropological approach was employed between February and November 2022, combining 34 in-depth interviews with extended ethnographic observation in hospital wards, billing offices, and family waiting areas. Data were analyzed using iterative grounded theory methods, including open, axial, and selective coding of interview transcripts, focus group discussions, and field notes. This methodology allowed for a nuanced understanding of how debt and detention are experienced and perpetuated. All data were transcribed, manually coded, and analyzed using NVivo 14 software to identify recurring themes related to hospital detention.
Results: The findings show that medical indebtedness is driven by poverty, lack of health insurance, and limited social support. Institutional factors—including underfunded healthcare infrastructure and high user fees—compound these vulnerabilities. Cultural norms, such as beliefs discouraging financial preparation for illness, further heighten exposure to risk. The practice of hospital detention, though largely undocumented, imposes severe physical, emotional, and financial burdens, prompting some to delay care or adopt harmful coping mechanisms.
Conclusion/policy implications: Addressing medical debt and hospital detention requires a multifaceted policy response. Recommendations include eliminating maternal user fees, expanding health insurance coverage for vulnerable populations, protecting hospital-based social assistance, and replacing detention with legal safeguards and social mediation. Additionally, culturally sensitive financial literacy and mental health support programs are vital. Long-term investment in health infrastructure and governance is essential to reduce out-of-pocket spending and ensure equitable, rights-based healthcare access.
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1 Background

Universal Health Coverage (UHC), enshrined in Sustainable Development Goal (SDG) 3.8, aims to ensure financial risk protection and universal access to quality healthcare services and medicines (1). Yet, this vision remains largely unmet in African health systems, particularly among economically vulnerable populations (1, 2). Despite political commitment, progress is hampered by poverty, weak national fiscal capacity, overreliance on out-of-pocket payments, fragmented financing mechanisms, and underdeveloped insurance schemes (1–8).

Systemic health financing failures in many African countries have resulted in the denial of care for patients unable to pay and, more disturbingly, the widespread practice of hospital detention—defined as “the refusal to release either living patients after they have been medically discharged or the bodies of deceased patients when families cannot afford to pay hospital bills” (p. 1) (9–11). These ethically and legally problematic practices highlight critical gaps in financial risk protection, directly undermining the principles of UHC and calling for urgent reform to eliminate punitive, informal cost-recovery measures.

Hospital detention has been documented in 46 out of 195 countries worldwide—accounting for 24%—with the highest concentration of reported cases occurring in Africa and Asia (10–12). Detentions often exceed a month and disproportionately affect vulnerable groups in public hospitals. Despite growing concern, systematic academic research remains limited. Legal ambiguity and state denial of the practice have left journalistic accounts as the primary source of information.

In Africa, documented cases exist in Cameroon (9), Burundi (12), the Democratic Republic of Congo (13), Kenya (14–17), Nigeria (18–21), Tanzania (22), and Uganda (23). However, scholarly engagement with the issue is sparse. In Cameroon, only one academic study has examined the lived experiences of detained patients (9), leaving significant gaps in understanding the drivers of medical indebtedness and the strategies patients use to prevent or cope with detention.

This study investigates the socio-economic, cultural, and structural drivers of medical indebtedness and hospital detention in Cameroon, employing qualitative methods—including ethnographic fieldwork and in-depth interviews—to center the lived experiences of patients and healthcare workers. It further examines community coping mechanisms and offers policy recommendations to advance healthcare equity, safeguard patient rights, and support the realization of UHC in Cameroon and comparable contexts.



2 Study setting

This study investigates the economic burden of hospital detention in the Fundong Health District, located in the conflict-affected North West Region of Cameroon. As a peripheral unit within Cameroon’s three-tier healthcare system, Fundong is responsible for frontline service delivery in a region characterized by chronic poverty, high unemployment, and ongoing armed conflict—factors that significantly exacerbate barriers to healthcare access in the absence of robust financial protection mechanisms.

Cameroon’s health system is structured across three administrative levels: the central level, which defines national policy and governance; regional delegations, tasked with technical oversight; and the peripheral level, where health districts like Fundong provide direct care to communities. In this context, Fundong Health District illustrates how systemic issues—including weak social safety nets and fragmented health financing—interact to deepen economic vulnerability, entrench medical debt, and contribute to the widespread phenomenon of hospital detention.

Although the national healthcare system is formally organized around a referral model—where patients are expected to move from primary care facilities to district, regional, and central hospitals based on case complexity—this pathway is rarely linear in practice. In Fundong, therapeutic decision-making is shaped not only by disease severity but also by cultural understandings of illness and limited financial means. As a result, patients frequently initiate care with home remedies, consult traditional healers, or alternate between biomedical and indigenous practices.

Further complicating care-seeking trajectories are persistent deficiencies in service quality, entrenched mistrust in public institutions, and the absence of effective social protection mechanisms. These structural shortcomings have prompted some individuals to bypass public healthcare facilities entirely, opting instead for costlier private or mission-run hospitals, or in some cases, seeking treatment abroad. Such patterns underscore a deeper erosion of public confidence in domestic health systems and highlight the urgent need for comprehensive reforms to restore trust, improve service delivery, and expand equitable access to quality care (24).

Such care-seeking choices, while aimed at improving health outcomes, regularly heighten financial strain. The cumulative costs associated with navigating diverse and parallel care systems contribute significantly to medical indebtedness. For those unable to pay, hospital detention emerges as a common and punitive consequence. These deviations from the intended referral structure—rooted in economic hardship, cultural beliefs, and systemic failures—underscore the intertwined nature of debt and detention in under-resourced and marginalized areas like Fundong.

In an attempt to address these inequities, the Cameroonian government has implemented exemption policies, including free malaria treatment for children under five and antiretroviral therapy (ART) for people living with HIV (PLHIV). While these initiatives, introduced in 2007 and expanded in 2020 to eliminate direct payments for PLHIV, signal a commitment to financial protection, their impact remains limited due to fragmented implementation and persistent socioeconomic disparities (25–2).

Health financing in Cameroon is dominated by out-of-pocket (OOP) payments, which account for the majority of healthcare expenditure and are widely regarded as regressive and impoverishing (25). Only about 2% of Cameroonians are covered by any form of social health protection (26) underscoring the slow pace toward UHC. The Fundong Health District exemplifies these systemic challenges, with most households relying on direct payments for care—frequently leading to medical debt and hospital detention when patients are unable to settle bills.

In line with Cameroon’s decentralized health financing strategy, Fundong implemented a Community-Based Health Insurance (CBHI) scheme aimed at reducing the burden of OOP expenses. While specific premium data for Fundong are scarce, comparable schemes in Cameroon typically charge around 9,000 XAF (approx. 15 USD) annually per household, with premiums adjusted for income and family size (27, 28). We were given to understand that the CBHI coverage usually includes outpatient consultations, maternal and child healthcare, hospitalizations, and common illnesses, though actual benefits vary depending on facility agreements (28). These schemes typically operate on a co-payment model where the scheme covers 80% of the costs and members are responsible for the remaining 20%. Despite its initial promise, Fundong’s Community-Based Health Insurance (CBHI) initiative has faltered—particularly under the strain of the ongoing Anglophone crisis, which began in 2016. This conflict, rooted in the political and socio-economic marginalization of Cameroon’s English-speaking regions, has led to widespread instability and the disruption of public services. This unrest has contributed to administrative breakdowns, declining enrollment, and a loss of trust in the system. As a result, structural challenges—such as limited resources and partial insurance coverage—continue to undermine the program’s ability to fully support patients, increasing the risk of high out-of-pocket costs and long-term medical debt. In parallel, the Ministry of Social Affairs (MINAS) supports indigent patients through financial aid, social protection programs, and partnerships with faith-based organizations such as the Cameroon Baptist Convention Health Services. Between 2007 and 2012, over 1.3 billion FCFA was allocated for vulnerable populations, yet bureaucratic inefficiencies and low public awareness have constrained its reach (29–31).


2.1 Fundong Health District

The Fundong Health District, located in Boyo Division of Cameroon’s North West Region, encompasses four subdivisions—Fundong, Njinikom, Belo, and Bum—and operates mainly through three local councils: Fundong, Njinikom, and Belo, with partial jurisdiction in Konene Health Area of Bum. Its estimated population of 146,162, primarily from the Kom ethnic group, depends largely on subsistence agriculture, small-scale trade, and palm wine tapping—a reflection of informal labor patterns and economic precarity (32).

Healthcare in the district is delivered through a network of 27 facilities comprising public, private for-profit, and private not-for-profit (mostly faith-based) providers. Of these, 18 are public, 2 are private for-profit, and 7 are faith-based, with the latter disproportionately located in rural, underserved areas. Key institutions include the Fundong District Hospital, St. Martin de Porres Catholic General Hospital in Njinikom, the Akeh Baptist Health Center, and Ilung’s two faith-based clinics (32).

Faith-based providers are not merely supplemental but constitute an integral component of healthcare delivery in Fundong, frequently perceived as offering more compassionate care. This perception fosters religiously mediated expectations—patients anticipate reduced fees or free care as reciprocity for their previous contributions to religious communities. However, most mission hospitals continue to require payment for services, and in the absence of transparent subsidy mechanisms, patients remain at risk of accumulating debt and facing detention for non-payment (Figure 1).
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FIGURE 1
 Map of Fundong Health District showing health areas and hospitals. Source: Provincial delegation of public health, Northwest Region.


Topographically, Fundong’s mountainous terrain and poor road infrastructure compound healthcare access challenges, resulting in delayed or missed treatments and worsening health outcomes. It further compounds the socioeconomic challenges faced by a population largely engaged in subsistence agriculture and informal economic activities (32).

Healthcare financing in Fundong reflects the broader national landscape: a fragmented system characterized by community-based health insurance (CBHI), limited government subsidies, ethno-health schemes, and a heavy reliance on faith-based providers. While CBHI organizations such as the Boyo Mutual Health Organization and the Bamenda Provincial Ecclesiastical Health Assistance provide partial financial protection, they remain underfunded, poorly coordinated, and weakly integrated within the national health framework. The collapse of Fundong’s CBHI scheme—exacerbated by the ongoing Anglophone crisis since 2016—has significantly eroded community trust and disrupted local health financing mechanisms. Within this context, hospital detention has emerged as a systemic response to unpaid bills, particularly within mission hospitals, where it serves as a prevalent form of informal debt enforcement.

Nationally, less than 2% of Cameroonians are covered by formal health insurance, and fee exemption policies—when they exist—are applied inconsistently at best (26, 27). These systemic shortcomings leave families vulnerable to catastrophic health expenditures and have fostered widespread disillusionment with the public healthcare system. As a result, some patients resort to seeking expensive medical treatment abroad, despite the significant financial burden this entails.

Against this backdrop, the Fundong Health District offers a critical case study for examining how individual vulnerability, community expectations, and structural financing deficits intersect to produce—and normalize—the practice of hospital detention. This analysis draws on vulnerability theory and social safety theory to explore how social structures, exposure to risk, and institutional fragilities combine to shape patterns of healthcare access and the financial consequences for individuals and families.




3 Methods and theoretical framework

This study employed a qualitative research design, guided by ethnographic and grounded theory approaches, to explore the socio-economic and institutional factors contributing to medical indebtedness and hospital detention in Fundong Health District. The Fundong Health District was purposively selected as the study site due to the observable and documented prevalence of hospital detention—where patients are confined in health facilities as a result of unpaid medical bills. Preliminary field observations, supported by reports from local health workers and community members, indicated that financial insolvency is a recurring barrier to discharge. This made the site particularly suitable for exploring the socio-economic and institutional factors contributing to medical indebtedness through direct observation and ethnographic engagement (9, 11).

Data collection involved a combination of six focus group discussions (FGDs), semi-structured interviews, and prolonged participant observation conducted across hospital wards, billing offices, and family waiting areas. These qualitative methods enabled triangulation across the perspectives of detained patients, caregivers, hospital administrators, healthcare workers, and community stakeholders. This multi-method approach provided both narrative depth and contextual sensitivity, facilitating a comprehensive understanding of participants’ lived experiences with healthcare-related debt and detention.

To refine the research tools and approach, a pilot study was conducted at Njinikom Hospital, a rural, faith-based facility. This phase tested the cultural relevance and methodological rigor of the interview and FGD guides. Based on feedback from hospital staff and participants, questions related to debt were rephrased for greater sensitivity, and rapport-building techniques were strengthened. These revisions ensured ethical alignment and cultural resonance, in line with best practices for cross-cultural qualitative research (29–31).

Participant observation offered valuable insights into the unspoken norms and institutional routines influencing patient and caregiver behavior. Conducted across various hospital spaces, it uncovered subtle yet telling practices—such as the quiet abandonment of personal items like identity cards, clothing, and food—driven by fear of detention. This immersive approach revealed how vulnerability and institutional power are enacted in the everyday dynamics of healthcare settings. Together, these methods supported a multi-perspectival, ethically grounded, and contextually embedded analysis, thereby enhancing the validity, depth, and cultural sensitivity of the study’s findings.

Prior to the main fieldwork, the research team underwent cultural affinity training, working closely with local mediators and healthcare professionals to develop an informed understanding of local communication patterns, kinship structures, and hospital hierarchies. This training enhanced the team’s cultural competence, minimized miscommunication, and increased trustworthiness during data collection (33–41).

The fieldwork proceeded in an iterative and flexible manner, allowing the research design to evolve based on emerging insights and participant feedback. This approach was particularly effective in surfacing subtler dynamics, such as the emotional strain of prolonged hospitalization and the social stigma attached to hospital detention for nonpayment. As researchers with prior experience in health systems and social inequalities in Cameroon, we approached the field with a reflexive awareness of our positionality—as both insiders familiar with the socio-cultural context and outsiders shaped by academic training and institutional affiliations. This dual positionality facilitated trust-building with participants while requiring continual self-reflection to ensure that local narratives and priorities guided the research process.

A purposive sampling strategy was employed to recruit participants with direct or indirect experience of medical indebtedness or hospital detention. Key stakeholder groups included indebted patients, individuals who had been detained in hospitals, affected family members, healthcare providers, and community leaders familiar with local health financing issues. This approach ensured the collection of rich and relevant data for the study.

To ensure diverse socio-economic representation, participants were recruited from multiple settings within the Fundong Health District, including urban and rural areas, as well as from different income levels and occupations. Local health facilities and community organizations assisted in identifying eligible individuals through referral and snowball techniques, emphasizing inclusion of marginalized groups typically underrepresented in health research.

Screening criteria included willingness to discuss financial and healthcare experiences and being residents within the district. This approach allowed the study to capture a broad spectrum of perspectives on the financial barriers to healthcare and the social implications of hospital detention, thereby enhancing the depth and validity of the findings.

The study’s analytical framework combines vulnerability theory and social safety theory to examine the complex interplay between structural factors and individual experiences contributing to healthcare-related financial hardship. Originally developed in disaster and environmental research, vulnerability theory is applied here to highlight how systemic inequities—such as poverty, gendered caregiving roles, and social marginalization—increase individuals’ risk of incurring medical debt (42–47). Challenging the conventional assumption that debt leads to vulnerability, this study argues that existing vulnerabilities are the primary drivers predisposing individuals to medical indebtedness. In this framework, vulnerability is positioned as the antecedent rather than the outcome of debt.

Importantly, the decision to reverse the causal relationship—from viewing vulnerability as a result of debt to recognizing it as a precursor—emerged inductively through the study’s flexible and iterative design. This adaptive process enabled the theoretical framework to evolve in response to empirical findings, rather than being fixed before data collection.

Complementing this, social safety theory sheds light on how individuals perceive and manage threats to their well-being in medical settings (48–50). The study privileges subjective experiences of insecurity—such as fear of detention, social shame, and emotional distress—over more easily quantifiable markers like discharge policies or debt thresholds. Particular attention is given to informal coping mechanisms such as reliance on kinship networks, pooling of resources, and community-based solidarity, which, though adaptive, may unintentionally entrench cycles of indebtedness and social dependence.

By embedding hospital detention within wider discourses of structural vulnerability, informal economies of care, and patient agency, this study contributes to growing empirical and theoretical work on the social production of financial hardship in healthcare—especially in low- and middle-income settings. Furthermore, this approach draws on multi-scalar ethnographic methods that blend narrative, observational, and institutional data to provide a richer understanding of the patient experience.

Data analysis followed an iterative coding process informed by both ethnographic and grounded theory methodologies. Interview and focus group transcripts, along with field notes from participant observation, were subjected to open, axial, and selective coding to uncover recurring patterns, relational dynamics, and emergent themes. This inductive approach enabled a contextually grounded and multi-perspectival interpretation of how medical debt and detention are produced and sustained within the Fundong Health District. All data were transcribed, manually coded, and analyzed using NVivo 14 software, facilitating a nuanced understanding of the lived experiences and systemic perpetuation of hospital detention.

By integrating multiple qualitative methods with a focus on reflexivity and cultural sensitivity, the study offers valuable insights into the interactions between healthcare systems, patient coping strategies, and institutional policies.



4 Results

A total of 34 participants were included in the study: 8 detained patients and 26 hospital staff members. The hospital staff comprised 2 managers, 2 billing clerks, 8 receiving nurses, 6 ward charge nurses, 2 social workers, and 6 security personnel. Participants’ ages ranged from 20 to 50 years, with 14 individuals (41.2%) falling between 31 and 40 years old. The overall sample was predominantly female. This diverse composition and methodological triangulation enabled the development of grounded, context-sensitive insights into institutional practices and lived experiences related to hospital detention and medical debt.

Among the 8 detained patients, 5 were women (62.5%) and 3 were men (37.5%). In terms of education, 5 patients (62.5%) had completed primary education and 3 (37.5%) had completed secondary education. None of the detained patients had attained tertiary education or reported having no formal education.

Regarding marital status, 5 patients (62.5%) were single and 3 (37.5%) were married. All 8 patients (100%) identified as self-employed, with no participants engaged in public or private sector employment.

The duration of detention varied: 3 patients (37.5%) were held for 1–4 weeks, another 3 (37.5%) for 5–8 weeks, and 2 patients (25%) for periods between 9 and 52 weeks. No participant reported being detained for more than a year. These socio-demographic characteristics and related experiences with medical indebtedness are summarized in Table 1.


TABLE 1 Socio-demographic characteristics of detained insolvent patients (n = 8).


	Demographic categories
	Subcategories
	Number of Participants (n = 8)
	Percentage (%)

 

 	Age 	20–30 	2 	25.0%


 	31–40 	4 	50.0%


 	41–50 	2 	25.0%


 	51 and above 	– 	0.0%


 	Sex 	Male 	3 	37.5%


 	Female 	5 	62.5%


 	Level of education 	Never Attended 	– 	0.0%


 	Primary 	5 	62.5%


 	Secondary 	3 	37.5%


 	Tertiary 	– 	0.0%


 	Marital status 	Married 	3 	37.5%


 	Single 	5 	62.5%


 	Employment status 	Public 	– 	0.0%


 	Private 	– 	0.0%


 	Self-Employed 	8 	100.0%


 	Length of detention 	1–4 weeks 	3 	37.5%


 	5–8 weeks 	3 	37.5%


 	9–52 weeks 	2 	25.0%


 	>52 weeks 	– 	0.0%





Source: Fieldwork (The length of detention” refers specifically to the number of days a patient remains hospitalized beyond the official discharge date as determined by a health professional).
 

The disproportionate representation between detained patients (n = 8) and hospital staff (n = 26) reflects the methodological and ethical complexities inherent in recruiting detained individuals for qualitative research. Although the study sought to incorporate balanced viewpoints from both groups, the recruitment of patients was constrained by institutional approval processes, confidentiality considerations, and limited access. Despite these challenges, the inclusion of hospital staff across administrative, clinical, and security roles provided a multifaceted institutional lens that effectively complemented patient narratives. Together, these perspectives yield a more holistic understanding of hospital detention, illustrating the intersection of structural conditions and individual agency.

Among the 26 staff participants, the majority were women (69.2%, n = 18), with men comprising 30.8% (n = 8). Most staff were aged between 31 and 50 years (73.1%, n = 19), and all were employed in the private healthcare sector, with no respondents indicating employment in public institutions or self-employment.

With respect to educational attainment, 69.2% (n = 18) had completed primary education and 30.8% (n = 8) had reached the secondary level. No participants reported either a lack of formal education or possession of tertiary qualifications. In terms of marital status, a substantial majority were married (84.6%, n = 22), while the remainder were single (15.4%, n = 4).

This demographic profile—detailed in Table 2—characterizes a workforce that is predominantly female, middle-aged, privately employed, and moderately educated. These attributes provide essential context for interpreting staff perceptions of institutional practices, particularly in relation to hospital detention and the management of patient debt.


TABLE 2 Socio-demographic characteristics of health personnel in the study (n = 26).


	Demographic category
	Subcategories
	Number of participants (n = 26)
	Percentage (%)

 

 	Age 	20–30 	5 	19.2%


 	31–40 	11 	42.3%


 	41–50 	8 	30.8%


 	51 and above 	2 	7.7%


 	Sex 	Male 	8 	30.8%


 	Female 	18 	69.2%


 	Level of education 	Never Attended 	– 	0.0%


 	Primary 	18 	69.2%


 	Secondary 	8 	30.8%


 	Tertiary 	– 	0.0%


 	Marital status 	Married 	22 	84.6%


 	Single 	4 	15.4%


 	Employment status 	Public 	– 	0.0%


 	Private 	26 	100.0%


 	Self-Employed 	– 	0.0%





Source: Fieldwork.
 

By incorporating the perspectives of both detained patients and healthcare personnel, the study provides a nuanced and comprehensive understanding of hospital detention and medical indebtedness. This dual perspective sheds light on systemic challenges—including financial barriers, informational gaps, and socio-cultural influences—that shape patients’ vulnerability to debt and prolonged hospitalization.

Notably, the absence of participants in specific socio-demographic categories—such as no detained patients having attained tertiary education, no public sector representation among healthcare staff, and no hospital staff members lacking basic formal education—is indicated as “---” in the tables. These omissions underscore structural inequalities and institutional patterns that significantly impact access to care and the lived experiences of both patients and providers.


4.1 Thematic summary

This study identified three interrelated levels of influence—interpersonal, organizational, and community—shaping the experience of medical indebtedness and hospital detention. Each level revealed distinct but interconnected themes, highlighting the complex drivers behind patient vulnerability and systemic failure. Table 3 summarizes these themes, based on the prominence they received in participant narratives.


TABLE 3 Summary of thematic factors contributing to medical indebtedness and hospital detention.


	Level of influence
	Key themes
	Illustrative quotes (with Speaker Profile)

 

 	Interpersonal 	Dependence on family for support 	“I cannot pay my bill… I have no family support.” (Patient)


 	Miscommunication about treatment costs 	“They never told me how much it would cost.” (Patient)


 	Cultural beliefs discouraging savings 	“We keep money for good things. Sickness is bad.” (Community Member)


 	Family and religious norms shaping behavior 	“As Muslims, we do not keep money for sickness.” (Community Member)


 	Organizational 	Delayed disclosure of hospital fees 	“Patients often come in without knowing the cost….” (Health Provider)


 	Inability to pay due to absence of insurance coverage 	“There is no insurance in this area, so patients must pay everything themselves.” (Health Provider)


 	Variation in payment policies across hospital types 	“In this hospital, we save lives with or without money.” (Hospital Administrator)


 	Community 	Community-based support through religious institutions 	“As a church, we have to help them….” (Religious Leader)


 	Inadequate reach of community insurance 	“We have a community-based insurance scheme, but many cannot afford it or do not know how it works.” (Community Health Worker)


 	Norms expecting care regardless of payment 	“For those who do not have money, treatment continues.” (Health Provider)


 	Informal negotiation of fees 	Theme noted across various accounts





Source: Field notes.
 

This thematic structure offers a nuanced understanding of the layered factors that sustain financial hardship and hospital detention. Participants’ accounts reveal how miscommunication, gaps in insurance coverage, institutional inconsistencies, and deeply rooted cultural norms converge to shape care experiences. These interconnected influences underscore the need for context-sensitive interventions that address both systemic inequities and the localized social expectations governing access to healthcare.



4.2 Multilevel drivers of medical indebtedness and hospital detention

This section provides an in-depth analysis of the interconnected interpersonal, organizational, and community-level factors that contribute to medical indebtedness and hospital detention. Drawing from the thematic summary and grounded in participant narratives, the discussion highlights how financial hardship is not merely an individual issue but a product of broader systemic, cultural, and institutional dynamics.

At the interpersonal level, challenges include miscommunication about treatment costs, cultural norms that discourage saving for illness, and reliance on family networks for financial support. These elements heighten vulnerability and delay payment, as expressed by one patient: “I cannot pay my bill… I have no family support.”

Organizational factors reflect limited or absent health insurance options, inconsistent billing practices, and policy discrepancies between public and private hospitals. These institutional inconsistencies can either mitigate or exacerbate the risk of detention, as illustrated by a provider’s comment: “In this hospital, we save lives with or without money.”

At the community level, factors include poor awareness of support services, limited access to community-based insurance schemes, and widespread social expectations that care should be provided irrespective of a patient’s financial capacity. One participant noted, “We have a community-based insurance scheme…” — though such initiatives frequently suffer from insufficient coverage and a lack of clear communication.

Together, these overlapping forces shape the lived experience of medical debt and detention. This analysis underscores the need for context-sensitive reforms that address not only structural inequalities but also localized socio-cultural dynamics influencing access to care.


4.2.1 Interpersonal factors

At the interpersonal level, family dynamics and social networks play crucial roles in shaping health-seeking behaviors and the financial pressures faced by patients. In resource-constrained settings, family members frequently serve as primary caregivers and financial supporters, particularly when patients lack the means to afford healthcare services. Reliance on family for financial support can either mitigate or intensify the financial burden associated with medical costs. One respondent from Facility A (male, 42 years old) shared:


“I am here because I cannot pay my bill. I earn 10,000 CFA (approximately $16.50 USD) per month, and I have nothing left after covering basic needs. To pay my 400,000 CFA (approximately $660 USD) bill, I would need to work here for at least 4 years. I sleep on the veranda, outside on a mattress. I have no family support to help cover these costs. If I get sick, I’ll consult, receive treatment, and the cost will just be added to my bill.”


This statement underscores how poverty and lack of family support contribute to escalating medical debt. Patients unable to afford treatment frequently delay or forgo care and may be detained in hospitals due to unpaid bills. These experiences highlight the burden of unaffordable services, particularly in conflict-affected settings such as Northwest Cameroon. Although not always explicitly stated, financial inaccessibility emerged as a prominent theme in participants’ accounts.

A nurse (42 years old) from Hospital A recounted,


“I have witnessed numerous cases where adolescent girls are left to fend for themselves after becoming pregnant. These minors often lack the financial means to cover medical expenses. In many instances, complications during childbirth necessitate cesarean sections, which significantly increase hospital costs. As a result, they are sometimes forced to remain in the hospital until the outstanding bills are settled, thereby further escalating the financial burden associated with childbirth and hospitalization.”


This testimony reflects a broader structural issue within healthcare systems in resource-limited settings, where social and economic vulnerabilities intersect with inadequate health financing mechanisms. The abandonment of adolescent girls—both socially and financially—exacerbates their exposure to medical and economic risks. Cesarean sections, while medically necessary, frequently result in high out-of-pocket expenses, especially in contexts where health insurance coverage is minimal or nonexistent.

Cultural beliefs about illness also significantly influence how individuals prepare for healthcare costs. A female participant from Facility B (31 years old) explained:


“We keep money to be used for good things. Sickness is very bad. Why should one keep money for it? If you do that, it means you are inviting sickness to your home, which is not a good thing to do.”


The reluctance to save for future illness stems not merely from economic constraints but from deeply rooted cultural and spiritual beliefs. Several participants perceived saving money specifically for potential illness as culturally taboo, associating it with the risk of “inviting” misfortune or symbolically calling illness into existence. This form of magical thinking, observed in various cultural contexts, suggests that planning for negative events may cause them to occur. While individuals frequently save for socially celebrated milestones such as weddings, education, or housing, these funds are seldom redirected toward healthcare. Doing so may not only disrupt important social obligations but also carry spiritual unease or stigma. Although some families eventually liquidated assets or diverted funds in emergencies, such actions were typically seen as last resorts rather than prudent financial planning. This illustrates that health-related financial behaviors are shaped by a complex interplay of cultural norms, spiritual worldviews, and economic realities.

Another respondent from the same facility (male, 35 years old) added:


“As Muslims, we do not keep money for sickness. We keep money for good things and not for sickness because it is something bad. This is not acceptable.”


This comment underscores the influence of religious and cultural beliefs on financial planning for healthcare. The speaker suggests that saving money for illness is unacceptable within their faith, as sickness is viewed as a negative occurrence that should not be anticipated.



4.2.2 Organizational factors

At the organizational level, multiple factors contribute to medical indebtedness. Limited insurance coverage and inadequate communication regarding treatment costs significantly increase the financial burden on patients. Both healthcare staff and patients expressed concern over the high cost of care, particularly in private and faith-based hospitals. The absence of transparent information about treatment expenses frequently results in patients accumulating substantial debt before fully comprehending the financial implications of their healthcare.

One nurse at Facility A (female, 39 years old) explained:


“Some patients come here without knowing how much their treatment will cost. They expect to pay later, but by the time they realize the amount they owe, they are overwhelmed by the debt. This creates a lot of tension.”


This comment illustrates the frustration patients experience due to a lack of upfront communication about treatment costs—an omission that generates significant financial uncertainty and, in some cases, leads to hospital detention when patients are unable to meet payment demands.

A hospital administrator from Facility B (male, 50 years old) stated:


“In this hospital, we save lives with or without money. Our priority is to treat patients, not to turn them away because they cannot pay. However, we are limited by the lack of government funding and insurance options for the poor. This limits our ability to provide sustained care.”


This statement highlights the moral and ethical dilemmas healthcare providers face in balancing financial sustainability with the imperative to deliver essential healthcare services. The ethical obligation to treat patients regardless of their ability to pay frequently conflicts with the practical challenges of operating within limited financial resources.



4.2.3 Institutional practices and the Erosion of patient dignity

Participant observation within hospital wards revealed subtle yet impactful institutional practices that intensified the experiences of detained patients. These observations, conducted across multiple healthcare facilities in the Fundong Health District, uncovered unspoken but routine behaviors that frequently remained unnoticed during interviews or focus group discussions. One particularly telling pattern was the discreet abandonment of personal items—such as clothing, toiletries, or medical records—by patients who feared being detained for unpaid bills. This act functioned as a quiet but potent expression of resignation and fear, underscoring the extent to which financial vulnerability shaped patient behavior even before formal discharge procedures were initiated.

Moreover, spatial arrangements and verbal interactions within the wards reinforced a hierarchy among patients, distinguishing between those who had paid and those who had not. Detained patients were sometimes placed in less visible corners of the ward or relegated to side rooms, implicitly marking them as financial defaulters. In some instances, hospital staff were observed addressing detained patients with a tone that lacked the empathy typically extended to others—signaling a subtle erosion of dignity linked to indebtedness.

These practices were rarely documented in hospital policies or openly acknowledged by staff, yet they operated as informal mechanisms of control and moral judgment, reflecting institutional attitudes toward poverty and indebtedness. While not always overtly abusive, such interactions had cumulative psychological effects on patients and caregivers, reinforcing feelings of shame, exclusion, and helplessness.

These insights reveal how institutional structures and routines, even when not codified, contribute to the lived realities of hospital detention. They underscore the importance of ethnographic observation in capturing the nuanced ways in which financial precarity is embodied and experienced within healthcare spaces—insights that may be missed through interviews alone. This evidence points to the institutional production of stigma and the systematic erosion of dignity, thereby complicating narratives that portray hospital detention as a purely financial or logistical issue.



4.2.4 Community factors

At the community level, patients frequently depend on informal support networks or community-based insurance schemes to offset medical expenses. However, limited awareness of these available support mechanisms increases patients’ vulnerability to accumulating medical debt. Several respondents reported that community leaders or religious organizations occasionally intervene to negotiate repayment terms or offer financial assistance. As one 40-year-old female patient from Facility A recounted:


“I did not know there were options to help me pay my bills. Now, I have learned from the nurse that I could get some help from the government. But it was after I had already accumulated over 500,000 CFA in debt. I wish I had known sooner.”


This statement highlights the gap in knowledge about available financial support systems, suggesting the need for greater awareness and communication about assistance programs that could help prevent patients from falling into debt.

Another participant from Facility B (male, 33 years old) explained:


“We have a community-based insurance scheme, but it’s not enough to cover all the costs. Still, we have to keep treating those who do not have money. As a church, we help them, especially the most vulnerable members.”


This quote underscores the critical role of community-based support systems—such as local insurance schemes and religious organizations—in providing financial assistance to patients in need. However, these systems face significant limitations due to resource constraints and coverage gaps, which prevent them from fully addressing the needs of all patients. As a result, a considerable number of individuals remain responsible for substantial out-of-pocket expenses, increasing their risk of medical indebtedness.

The following section reframes medical debt not just as a financial issue, but as a reflection of structural vulnerabilities. Using vulnerability and social safety theories, it highlights how overlapping risks at individual, institutional, and community levels drive outcomes like hospital detention.





5 Discussion

Medical debt is not merely a consequence of illness, but a reflection of deeper structural vulnerabilities. Drawing on vulnerability theory and social safety theory, this section interprets medical indebtedness and hospital detention as outcomes of intersecting risks at the individual, institutional, and community levels. The findings reveal that financial hardship arises from a combination of miscommunication about healthcare costs, limited insurance coverage, cultural beliefs discouraging proactive health savings, and low awareness of available support systems. These factors collectively shape patients’ ability to access and afford care. Addressing them requires more transparent cost communication, expanded outreach on financial assistance programs, and culturally sensitive efforts to shift prevailing attitudes toward healthcare planning and savings.


5.1 Interpersonal factors

The findings reveal that the type of illness—particularly acute and chronic conditions requiring expensive interventions such as cesarean sections and surgical procedures—is a key driver of financial insolvency. Through the lens of vulnerability theory, these cases underscore how structural and pre-existing vulnerabilities, including poverty, youth, and lack of health insurance, compound the risk of financial harm during medical emergencies [(e.g., 12–23, 25, 51, 52)]. A prominent example emerging from the data is teenage pregnancy. Adolescent mothers not only encounter elevated medical risks but are also frequently abandoned by their partners, exacerbating their financial vulnerability. This situation frequently results in indebtedness and, in extreme cases, hospital detention. This pattern has been well documented across several African countries—such as Burundi (12), the Democratic Republic of Congo (14), Kenya (15–17), Nigeria (18–21), Uganda (23), and Tanzania (22)—where patients, particularly those who have undergone cesarean deliveries, are regularly detained in health facilities due to unpaid medical bills (12–21).

Rather than treating indebtedness as the origin of vulnerability, this study aligns with a reverse-causal interpretation—pre-existing vulnerabilities precipitate medical debt, not vice versa (26–28). The caregiving role of families further reinforces this interpretation. While some families successfully pool resources to secure a patient’s discharge, such collective efforts may also exacerbate long-term financial strain, perpetuating a cycle of vulnerability (29–31, 33, 34). The interplay between family caregiving and financial fragility is particularly pronounced in contexts where caregiving responsibilities disproportionately fall on women, whose economic roles are already constrained by broader socio-economic inequalities.

Furthermore, the findings demonstrate how individual circumstances and socio-cultural factors converge to influence healthcare experiences. Patients residing in rural areas, characterized by limited access to financial resources and social networks, exhibited heightened vulnerability to hospital detention. Conversely, urban patients, despite greater access to formal financial mechanisms such as credit and insurance, encountered more complex logistical challenges in obtaining timely care, including prolonged waiting periods and bureaucratic inefficiencies. These observations underscore the significant influence of geographic and socio-economic factors on healthcare access and the attendant risk of medical indebtedness.



5.2 Organizational and institutional factors

At the organizational level, the findings highlight how structural limitations—such as fragmented health insurance schemes and underfunded public healthcare—contribute to institutionalized vulnerability. According to vulnerability theory, such institutional weaknesses magnify exposure to risk by failing to buffer individuals from economic shocks (51). The lack of comprehensive health coverage in the study setting left patients exposed to unpredictable costs, exacerbating their financial vulnerability and increasing the likelihood of hospital detention.

The absence of UHC, coupled with inconsistent enforcement of payment and discharge policies, creates a precarious environment for both patients and healthcare providers (33, 34, 42–47). This corresponds with social safety theory, which differentiates between objective safety mechanisms (e.g., payment systems, discharge protocols) and subjective perceptions of security. In the study, patients navigating these systems frequently lacked clarity or confidence in institutional procedures, resulting in fear-driven decisions such as delaying care or seeking alternative therapies (25, 52). The lack of transparent communication and the unpredictability of discharge processes fostered feelings of insecurity, particularly among vulnerable patients burdened by both illness and financial instability.

Institutional behavior reflects diverse logics of care. Faith-based hospitals prioritize treatment over payment, emphasizing moral responsibility and compassion, whereas public hospitals enforce more stringent payment policies. These differing approaches generate distinct forms of vulnerability: financial insecurity stemming from unpaid debts in the former, and medical risk due to delayed or denied care in the latter. Such contradictions demonstrate how institutional frameworks co-produce vulnerability, contingent upon patients’ socioeconomic status. While the faith-based model embodies compassion, it may inadvertently exacerbate financial instability by providing care without clear mechanisms for financial accountability. Conversely, the rigorous payment requirements of public hospitals can lead to refusal of treatment, leaving patients in critical medical need without alternatives.



5.3 Community-level and family-based factors

Family and community networks, traditionally regarded as buffers against hardship, occupy an ambivalent position within both vulnerability theory and social safety theory. The study reveals that while kinship structures serve as essential support systems, they remain susceptible to broader economic precarity. Numerous patients reported limited capacity to rely on family assistance due to shared financial hardship or social estrangement, particularly in urban contexts. Among those who did receive support, it was commonly observed that family members themselves incurred debt to facilitate access to treatment (25, 33, 34, 42–47). This illustrates how kinship, rather than functioning as an unequivocal safety net, may contribute to perpetuating cycles of indebtedness when family members are likewise economically vulnerable.

This reflects social safety theory’s emphasis on subjective safety: although family-based interventions may temporarily alleviate distress, they rarely resolve the underlying financial insecurity. Patients experience a fragile sense of safety—both emotional and material—which can easily collapse under sustained economic pressure (25, 52). In such contexts, the role of community support becomes crucial. However, as the study suggests, CBHIs offer only partial protection due to limited integration into national healthcare systems and inconsistent regulation. While CBHIs reflect an awareness of collective risk, their limited reach and financial sustainability constrain their ability to provide substantial relief for the most vulnerable.

Moreover, cultural beliefs influence how individuals perceive and respond to risk. The notion that saving money for health expenses might invite misfortune undermines preventive health financing. Similarly, expectations that faith-based care should be provided free of charge result in insufficient financial planning, thereby increasing the risk of debt and detention. These beliefs represent culturally embedded vulnerabilities that shape risk exposure and coping capacities, consistent with vulnerability theory (51). The interaction between cultural beliefs and financial insecurity produces a precarious environment in which patients may elect to forgo preventive care or rely on informal and less effective treatment modalities.



5.4 Structural vulnerabilities and the consequences of medical indebtedness

The prolonged detention of patients due to unpaid hospital bills represents more than a financial or administrative failure—it constitutes a violation of basic human rights and reinforces entrenched cycles of poverty and exclusion. This practice, particularly prevalent in maternal healthcare settings across many African countries, illustrates how gender, age, and economic precarity intersect to create layers of compounded vulnerability [see (51, 52)]. Medical indebtedness is not simply a result of individual inability to pay but rather the outcome of systemic barriers spanning interpersonal misunderstandings, weak institutional frameworks, and inadequate community support.

Patients and families commonly resort to informal coping mechanisms such as early discharge, use of traditional remedies, or negotiation of unofficial payment arrangements. These strategies, intended to prevent further debt or detention, take place in the absence of dependable institutional support. Rooted in both pragmatic economic considerations and the desire to maintain dignity and agency amid systemic disempowerment, these behaviors are influenced by broader socio-cultural norms and constraints (25, 52). While such coping mechanisms may offer temporary relief, they frequently contribute to deteriorating health outcomes. Delaying or avoiding care due to fear of detention can result in disease progression, necessitating more intensive and costly interventions, thereby perpetuating the cycle of medical indebtedness.

Vulnerability theory elucidates this recursive pattern: each failed coping mechanism increases future susceptibility to harm (25, 51, 52). Families already at the edge of economic collapse are pushed deeper into poverty, while the health system’s lack of formal safety nets exacerbates patient suffering. This study’s data reveal that hospital detention and indebtedness are not isolated incidents but embedded within a broader structural landscape of inequality.

Together, these findings highlight the urgent need for context-sensitive policy interventions. Solutions must address institutional inefficiencies and communication gaps, while also engaging with the deeper socio-economic and cultural dynamics that drive financial precarity. Through the lenses of vulnerability and social safety theories, it becomes clear that achieving equitable healthcare access requires systemic healthcare reform alongside broader socio-economic transformation.



5.5 Strengths of the study

This study draws on the theoretical frameworks of vulnerability and social safety to critically examine how institutional structures, cultural norms, and interpersonal relationships intersect to shape the production and experience of medical debt and hospital detention. These frameworks highlight how systemic inequalities, social expectations, and individual coping strategies are embedded within broader socio-political and economic arrangements, rather than arising in isolation.

A major strength of this research lies in its multi-perspectival and grounded approach. By incorporating the voices of detained patients, their families, and a wide range of healthcare providers—including nurses, billing clerks, social workers, and hospital administrators—the study captures the nuanced interplay between structural forces and lived experiences. This inclusion provides a more holistic understanding of how medical debt and hospital detention are produced, rationalized, and contested in practice. The diversity of perspectives also allows for the exploration of systemic issues such as financial barriers, informational gaps, and cultural beliefs that contribute to patient indebtedness and prolonged detention.

The demographic diversity of participants further enhances the study’s analytical depth, revealing the complex interactions among institutional practices, socio-economic vulnerabilities, and cultural norms. This demographic and experiential range strengthens the study’s capacity to uncover localized meanings and mechanisms underpinning medical debt.

Another methodological strength is the integration of cultural affinity training for fieldworkers. This training enhanced the ethical and cultural sensitivity of the research process by equipping interviewers with contextual knowledge and interpersonal skills tailored to local norms and expectations. As a result, fieldworkers were better able to build trust, reduce social distance, and facilitate candid dialogue—particularly important given the sensitive nature of hospital detention and indebtedness. This approach contributed to the collection of richer, more reliable, and ethically grounded data.

The regional focus of the research, conducted in a specific area of Cameroon, allowed for in-depth, contextually embedded analysis. Cameroon’s significant geographic, linguistic, and administrative diversity—particularly between the Anglophone and Francophone zones—meant that local interpretations of financial responsibility, family obligation, and access to care varied considerably. While this specificity may limit the generalizability of the findings to other regions or countries, it underscores the importance of localized analysis when designing health policy or intervention. Regional variation in governance, healthcare infrastructure, and cultural expectations must be considered when addressing inequities in healthcare access and outcomes.

In sum, the study’s strengths lie in its robust theoretical grounding, its inclusion of diverse stakeholder perspectives, its culturally responsive methodology, and its regionally focused lens. These elements combine to offer a contextually rich and critically informed analysis of medical indebtedness and hospital detention. While the findings are not statistically generalizable, they provide vital insights for region-sensitive health reforms and contribute meaningfully to national and academic debates on healthcare equity and social protection in Cameroon.



5.6 Implications for future research

While this study offers in-depth qualitative insights into the socio-cultural and systemic drivers of medical indebtedness and hospital detention, it has several limitations that should be addressed in future research. Notably, the absence of data on the total number of hospital admissions during the study period restricts the ability to assess the prevalence and scale of hospital detention. Additionally, the lack of clinical information on the diagnoses of detained patients limits understanding of how specific medical conditions—and their associated costs—may influence the likelihood or duration of detention. To build a more comprehensive picture, future studies should adopt mixed-methods approaches that integrate quantitative indicators of vulnerability—such as household income, health insurance coverage, and the strength of social support networks—with qualitative narratives. Comparative research across healthcare systems can further illuminate how institutional structures shape patients’ financial risks. Moreover, examining the intersectionality of gender and age—especially among vulnerable groups like teenage mothers and the older adults—can help guide more targeted, equitable interventions. Combining the contextual depth of ethnographic inquiry with the generalizability of statistical analysis will be crucial for informing evidence-based health policy reforms.




6 Conclusion

This study illuminates the complex and multifaceted nature of medical indebtedness and hospital detention in Cameroon, framing them not as isolated financial incidents but as manifestations of deeper structural and systemic vulnerabilities. Drawing on qualitative, anthropological insights and guided by vulnerability theory and social safety theory, the research reveals how intersecting individual, institutional, and cultural dynamics expose patients to disproportionate health and financial risks. Widespread poverty, the lack of universal health coverage, weak social protection systems, and entrenched cultural norms collectively erode individuals’ capacity to manage illness and secure timely, affordable care.

Crucially, this study challenges the dominant narrative that views debt as the root cause of vulnerability. Instead, it argues that enduring socio-economic inequalities and fragmented support structures create the conditions under which medical debt and hospital detention are normalized. In particular, the case of the Fundong Health District demonstrates how community expectations, systemic financing gaps, and institutional weaknesses converge to perpetuate hospital detention as a coping mechanism for underfunded health facilities.

By integrating vulnerability theory with social safety theory, this research offers a holistic framework for understanding the structural production of medical debt. These theoretical lenses underscore the urgent need for comprehensive reform—not only in healthcare financing but also within the broader architecture of care and social protection. Reducing hospital detention will require multidimensional strategies that address economic barriers, foster institutional accountability, shift cultural perceptions, and strengthen safety nets for those most at risk.

Ultimately, the findings call for context-sensitive, equity-driven policy responses that uphold patient dignity while addressing both the financial and psychosocial dimensions of healthcare access. Building on this foundation, the following recommendations propose a roadmap for meaningful and sustainable change.


6.1 Recommendations

To effectively confront medical debt and hospital detention in Cameroon, a targeted, multifaceted policy approach is crucial—one that directly addresses systemic financial barriers, institutional weaknesses, and cultural norms revealed in this study. The following specific recommendations are informed by the realities of the Fundong Health District and similar context.


	1. Abolish maternal user fees and reduce costs of cesarean sections: Eliminating user fees for maternal health services—including antenatal care, delivery, and particularly cesarean sections—will alleviate financial barriers for pregnant women, who represent a highly vulnerable population. Subsidizing or fully covering the costs of cesarean procedures through government funding or donor support will help prevent catastrophic expenses that frequently result in medical debt and hospital detention.

	2. Expand and strengthen health insurance coverage for vulnerable populations: Scale up formal health insurance schemes with a focus on including marginalized groups such as women, rural communities, and low-income households. Insurance packages should comprehensively cover essential services, including emergency surgeries and chronic illness management, to mitigate out-of-pocket expenses that drive hospital detention.

	3. Enhance and protect social assistance funds in hospitals: Strengthen oversight and transparency mechanisms to ensure that social assistance funds—designed to support indigent patients unable to pay—are effectively managed and insulated from misappropriation. Hospitals should institutionalize flexible payment options such as accepting payments in kind, deferred payments, or community-based solidarity contributions to reduce reliance on detention as a coercive measure.

	4. Develop community-based financial literacy and support programs: Implement culturally sensitive financial education initiatives that empower patients and families to better navigate healthcare costs, understand insurance benefits, and plan for potential medical expenses. These programs should also work to rebuild and reinforce informal social safety nets weakened by poverty and social fragmentation.

	5. Reform hospital detention policies toward humane alternatives: Replace punitive hospital detention practices with policies that uphold patient dignity, including legal protections against unlawful detention and mechanisms for timely mediation of payment disputes. Establish dedicated social workers or patient advocates within hospitals to negotiate realistic payment plans and link patients to community resources.

	6. Invest in mental health and psychosocial support services: Integrate mental health care into routine hospital services to address the psychological distress associated with medical debt and detention. Counseling and psychosocial support can help patients cope with trauma and reduce stigma, promoting holistic recovery.

	7. Strengthen health system financing and governance: Address broader systemic gaps by increasing government investment in healthcare infrastructure, staffing, and supplies to reduce reliance on user fees. Improve regulatory frameworks and enforcement to ensure accountability in health financing and service delivery, thereby fostering trust in public health institutions.



By implementing these interconnected and contextually tailored recommendations, policymakers can begin to dismantle the structural drivers of medical debt and hospital detention. This will pave the way toward a more equitable, accessible, and compassionate healthcare system that protects the most vulnerable and respects the dignity of all patients.
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Background: Expanding SARS-CoV-2 testing was a critical part of community-based health efforts during the COVID-19 pandemic. In the RADx-UP consortium, a large NIH-funded network of community-engaged researchers in the United States, investigators were able to choose between PCR- and antigen-based testing strategies in community-based research settings. Data analyzing how COVID-19 diagnostics are chosen and utilized in research of vulnerable and underserved populations is limited.
Objectives: To examine the association of race, ethnicity, and housing stability with a PCR- or antigen-based testing strategy within COVID-19 testing projects in the RADx-UP consortium.
Methods: Testing protocols and investigator survey data describing target populations for community-engaged research projects were analyzed for association between race, ethnicity, and housing stability with SARS-CoV-2 test type. Community-engaged research projects were included if they were funded and approved to use PCR- and/or antigen-based COVID-19 testing by the RADx-UP testing core between 2020 and 2023. Multivariable adjustment to assess for confounding was then performed using rurality, project size, pandemic phase, and census region.
Results: Sixty-seven projects (representing 479,410 participants) were included in the analysis. Overall, 24 (36%) projects chose an antigen-only testing strategy compared to 43 (64%) that chose a PCR-based strategy. No significant differences in distribution were seen in inclusion of PCR-testing by race (16 of 21 for Black race versus 27 of 46 for non-Black race, p = 0.198), ethnicity (22 of 33 for Hispanic ethnicity versus 21 of 34 for non-Hispanic ethnicity, p = 0.765), or housing stability (10 of 17 for unstable housing versus 33 of 50 for stable housing, p = 0.728) within intended population.
Conclusion: Race, ethnicity, and housing stability of an underlying vulnerable population was not significantly associated with the decision by community investigators regarding which COVID-19 testing strategy was most appropriate. Future research efforts should remain vigilant to offer emerging diagnostic technologies in the most equitable and appropriate ways.
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Introduction

Early rollout of COVID-19 testing efforts in the United States exposed disparities in access to testing, with Black and Hispanic communities in the United States among the most inequitably affected (1). The earliest months of the COVID-19 pandemic were characterized by widespread testing shortages and long wait times for results, which improved as rapid PCR and antigen tests became available (2). Rapid Acceleration Diagnostics for Underserved Populations (RADx-UP) represented the single largest investment in health disparities and community-engaged research in National Institutes of Health (NIH) history. A total of 137 projects and 25 Rapid Pilot Projects comprise the RADx-UP program funded by the NIH, and included community engaged partnerships with academic institutions, community-based organizations, federally qualified health centers, and historically under-represented colleges and universities (3). This cross-consortium of community-engaged research projects had the goal of increasing access to COVID-19 testing in underserved populations, assessing which diagnostic options were most acceptable and in what setting, and evaluating which testing interventions were most effective to decrease related disparities (4). The recruited population characteristics and methods used to reach these people varied. (see Supplementary Appendix). As part of this effort, improving education about, access to, and utilization of COVID-19 testing was fundamental to addressing health disparities and inequalities within underserved populations (5).

A decision often faced by community leaders and principal investigators (PI) was in choosing between nucleic acid amplification testing (most commonly PCR-based) and rapid antigen-based testing. Although PCR-based testing holds improved test accuracy over antigen-based testing, it is more technically challenging and can be difficult to implement on a community level due to a longer time-to-result, requires technical expertise, is more expensive, and may remain positive after clinical recovery (6). PCR-based diagnostics are considered the gold-standard for initial detection of SARS-CoV-2 and other respiratory viruses, but are comparatively unavailable or too expensive to be performed on a community level at the point-of-care. Antigen-based COVID-19 tests can be performed in a matter of minutes, are inexpensive, and can be performed and interpreted with little-to-no expertise. However, the convenience of antigen testing comes at the expense of lower test accuracy, with less than 20% sensitivity before symptom onset, and a greater than 30% decrease in overall test sensitivity when compared to PCR-testing (7, 8). Throughout the pandemic testing options for researchers and participants changed over time, particularly as rapid at-home antigen tests became more widespread (9, 10).

Academic and community investigators in the RADx-UP consortium were frequently faced with the decision on how to best implement COVID-19 testing and how to grapple with the tension of choosing between antigen or PCR-based testing strategies in a way that alleviated health disparities in underserved populations. This forced decision process created a natural registry of community-based investigator preferences, which can be analyzed to better understand how community-based researchers approach similar situations, particularly within infectious disease testing programs.

Investigators of RADx-UP projects were required to submit testing strategies to a central testing core, which was comprised of a dedicated team of clinicians, microbiologists, and public health experts familiar with COVID-19 diagnostics (11). Investigators were encouraged to use what they felt was the most appropriate testing strategy for their local targeted community. Testing protocols were approved if they were scientifically sound based on a standardized Testing Assessment Quality Management Tool while following US Food and Drug Administration (FDA) emergency use authorization (EUA) guidance (12). Size and breadth of funded interventions varied, from randomized controlled trials of behavioral interventions to questionnaires about vaccine willingness among children or vulnerable populations (13–15). Community partnerships were required for all interventions but varied in scope and scale by individual projects.

We aimed to describe the choice of antigen- or PCR-based COVID-19 testing strategies to reach underserved populations by community investigators within the RADx-UP program, and specifically to analyze associations of PCR- and antigen-based testing strategy by race, ethnicity, and housing stability of intended populations between 2020 and 2023. As community-based research intends to understand and correct social underpinnings of health, understanding which testing strategy was selected in practice could be informative for future testing and disease prevention efforts.



Methods

Data from all participating projects within the RADx-UP consortium were collected using standardized common data elements (CDE), as well as standardized surveys of investigators. To appropriately combine data from disparate study designs and collection strategies, the RADx-UP Coordination and Data Collection Center (CDCC) collected Project Structure Metadata and Study Design information for each aim in a study’s protocol via survey from project managers and project investigators with support from program officers for aim-related data. This survey collected information on a study’s primary target population, which was defined as the underserved population that the project intended to research and engage in context of public health and disease prevention, and which generalizations from the study sample were to be made. Data on race and ethnicity were defined and collected in accordance with current guidance for race and ethnicity from NIH (16). This survey also collected a study’s secondary target population, which included the same variables as primary target population but was defined as underserved populations that were represented in their study population but were not intentionally targeted and not of primary interest. Project investigators were instructed to choose all that applied from a list of underserved populations eligible for RADx-UP funding provided by the NIH. These datasets and survey information were combined with internal data from RADx-UP testing core describing a chosen testing modality, any modifications to testing strategy, and the date of testing strategy approval. Projects were included if they submitted a selected COVID-19 testing assay and were approved by the RADx-UP Testing core, which reviewed that each project met FDA and NIH requirements for COVID-19 testing. Projects were excluded if they used 50% or more antibody testing or did not clearly describe intended COVID-19 testing modality in their protocol.


Data analysis

The study population of this analysis included projects that had submitted data to the RADx-UP core analytic dataset, which was required of all projects. Projects that were deemed non-testing projects, did not receive funding for COVID-19 testing from RADx-UP and therefore were outside purview of RADx-UP technical guidance, or utilized testing strategies that were antibody-based were excluded. Testing protocols were then designated “antigen” or “PCR-based” strategies based on protocol review. Projects that used combined antigen and PCR-based testing were classified as “PCR-based” due anticipated low number of projects using both and high rates of confirmatory PCR-testing for participants within those projects using both.

Main exposure variables were defined based on investigator survey data on target population for race, ethnicity, and housing stability. Based on the study design survey to investigators from RADx-UP, race was defined as African American/Black; Asian, Native Hawaiian and Pacific Islanders; Alaska Natives/American Indian; and/or none of the above. Ethnicity was defined as Hispanic or non-Hispanic, and unstable housing was defined as low-income housing or homelessness. Principal investigators were asked via survey if their intervention targeted one or more of these populations and were allowed to choose more than one response for exposure variables as applicable. Full details on definitions of exposure variables can be found in the Supplementary Appendix. All core data was held and analyzed by the Coordination and Data Collection Center, who advised and performed statistical support throughout the RADx-UP Consortium.

Analyses were conducted at the project level (as opposed to participant level). For primary analysis, indicator variables were derived from the primary target population listed in the RADx-UP Study Design Metadata, as described above. The exposures were defined by the primary target population, then analyses were repeated for secondary target population. Counts and percents of testing strategy were calculated within level of project primary target population (race, ethnicity and housing stability) and other project characteristics. Barnard’s exact test was used to compare distributions of testing strategy (antigen only vs. inclusion of PCR) separately within level of race, ethnicity, and housing stability. Levels of primary target population were described and tested in separate models because levels were not mutually exclusive, i.e., investigators were able to choose more than one target population for each project. Barnard’s exact test was selected to improve power given relatively small number of projects, low cell counts of certain exposure groups and non-parametric distributions. Multivariable logistic regression was performed to assess for differences in testing strategy by race, ethnicity, and housing stability when adjusting for pre-specified potential confounders that included project size, geographic region, rurality, and phase of pandemic as an exploratory analysis due to low event counts. Statistical threshold of 0.05 was used to determine significance throughout this analysis. To ensure stability of models only groups with at least 10 events were included. Analyses were performed using SAS 9.4 at Duke Clinical Research Institute (by authors EL and LW) and reported independently to writing team. All projects were approved by local Institutional Review Boards (IRB) and this cross-consortia analysis was approved by an umbrella IRB protocol at Duke University.




Results

At time of analysis on August 15, 2024, 114 of 137 total projects had data available in the core analytic data set, which included 1,032,720 participants. Forty-one projects were excluded because they were non-testing projects or testing was not funded and supervised through RADx-UP programs. Six additional projects were excluded due to antibody testing being the primary testing modality. Sixty-seven community-based projects, representing 479,410 participants, were included in the final analysis (Supplementary Figure 1). Twenty-four projects used an antigen-only testing strategy and 43 projects used a PCR-based testing strategy. Within the 43 PCR-based testing projects, nine used a combined antigen and PCR testing strategy, with high rates of confirmatory testing in these cases. All included projects had demographic data available on intended target population of their study, and the three exposure variables.

The full distribution of intended testing modalities is seen in Table 1. Race, ethnicity, housing instability, and rurality were all tested separately with Barnard’s exact test and no differences were statistically significant. PCR-based testing strategies were more common in all categories. Antigen-only testing strategies were more common in later phases of the pandemic, with 11/19 (57.9%) projects that were begun during Omicron phase (November 2021 and beyond) choosing antigen-only, compared to 11/42 (26.2%) of projects that begun during the Alpha wave (November 2020 to May 2021) who selected antigen-only testing methods.


TABLE 1 Distribution of project testing strategies.


	Characteristic0
	Overall N = 67
	Antigen only N = 24 (35.8%)
	Inclusion of PCR N = 43 (64.2%)
	p-value3

 

 	Black 	 	 	 	0.198


 	Yes 	21/67 (31.3%) 	5/21 (23.8%) 	16/21 (76.2%) 	


 	No 	46/67 (68.7%) 	19/46 (41.3%) 	27/46 (58.7%) 	


 	Asian, native Hawaiian or Pacific Islander 	 	 	 	0.884


 	Yes 	7/67 (10.4%) 	3/7 (42.9%) 	4/7 (57.1%) 	


 	No 	60/67 (89.6%) 	21/60 (35.0%) 	39/60 (65.0%) 	


 	Alaska natives/American Indian 	 	 	 	0.572


 	Yes 	5/67 (7.5%) 	1/5 (20.0%) 	4/5 (80.0%) 	


 	No 	62/67 (92.5%) 	23/62 (37.1%) 	39/62 (62.9%) 	


 	Hispanic ethnicity 	 	 	 	0.765


 	Yes 	33/67 (49.3%) 	11/33 (33.3%) 	22/33 (66.7%) 	


 	No 	34/67 (50.7%) 	13/34 (38.2%) 	21/34 (61.8%) 	


 	Housing instability1 	 	 	 	0.728


 	Yes 	17/67 (25.4%) 	7/17 (41.2%) 	10/17 (58.8%) 	


 	No 	50/67 (74.6%) 	17/50 (34.0%) 	33/50 (66.0%) 	


 	Rural


 	Yes 	7/67 (10.4%) 	2/7 (28.6%) 	5/7 (71.4%) 	


 	No 	60/67 (89.6%) 	22/60 (36.7%) 	38/60 (63.3%) 	


 	Region


 	Northeast 	10/67 (14.9%) 	4/10 (40.0%) 	6/10 (60.0%) 	


 	Midwest 	11/67 (16.4%) 	4/11 (36.4%) 	7/11 (63.6%) 	


 	South 	19/67 (28.4%) 	6/19 (31.6%) 	13/19 (68.4%) 	


 	West 	18/67 (26.9%) 	9/18 (50.0%) 	9/18 (50.0%) 	


 	Multiple region or other US territory 	9/67 (13.4%) 	1/9 (11.1%) 	8/9 (88.9%) 	


 	Project size (categorical)


 	<280 	17/67 (25.4%) 	9/17 (52.9%) 	8/17 (47.1%) 	


 	280 to <837 	17/67 (25.4%) 	7/17 (41.2%) 	10/17 (58.8%) 	


 	837–2,607 	17/67 (25.4%) 	2/17 (11.8%) 	15/17 (88.2%) 	


 	2,607+ 	16/67 (23.9%) 	6/16 (37.5%) 	10/16 (62.5%) 	


 	Phase of pandemic2


 	Alpha wave 	42/67 (62.7%) 	11/42 (26.2%) 	31/42 (73.8%) 	


 	Delta wave 	6/67 (9.0%) 	2/6 (33.3%) 	4/6 (66.7%) 	


 	Omicron and beyond 	19/67 (28.4%) 	11/19 (57.9%) 	8/19 (42.1%) 	





0The primary analysis derives indicator variables from the Primary Target Population listed in the RADx-UP Study Design Metadata based on project protocols; intended Test Type is based on selected assay submitted to RADx-UP Testing Core. 1Unstable housing characterized in the models as a project focused on either homelessness or low-income housing as the target population. 2Phase of pandemic is based on the date the project was greenlit by the RADxUP Testing Core. 3p-value for Barnard’s exact test of independence.
 

No significant differences were seen, and no effect size changed direction, after adjustment for potential confounders for likelihood of PCR-based testing by race, ethnicity, or housing stability. Unadjusted and adjusted odds ratios of intended testing modalities are shown in Table 2. Intended testing strategy by secondary target population was analyzed and not found to be different from primary population results. Full descriptions of all included RADx-UP projects, the observed population characteristics by test type, and a comparison of primary target versus observed study population demographic characteristics can be found in the Supplementary material.


TABLE 2 Relative odds of project PCR-based testing strategy by race, ethnicity, and housing stability.


	Unadjusted and multivariable adjusted odds ratios of intended testing modality by exposures



	Exposure
	Unadjusted1
	Adjusted1



	OR (95% CI)
	p-val
	OR (95% CI)
	p-val

 

 	Race2


 	Black 	2.25 (0.70, 7.21) 	0.171 	3.21 (0.64,16.13) 	0.156


 	Hispanic ethnicity 	1.24 (0.45, 3.37) 	0.676 	2.23 (0.59, 8.41) 	0.239


 	Unstable housing3 	0.74 (0.24, 2.28) 	0.595 	0.60 (0.12, 3.07) 	0.543





1Multivariable adjusted model estimates examine the association between each of the main exposures and COVID-19 Testing Modality, adjusted for potential confounders: rurality, project size, pandemic phase and region. 2Race- only Black race had event rates sufficient for logistic regression. 3Unstable housing is defined as a project focused on either homelessness or low-income housing as the target population.
 



Discussion

The COVID-19 pandemic exacerbated and exposed health inequalities in the United States, and the RADx-UP consortium was the largest NIH-funded effort of its kind to understand and address health disparities (17). Community-based health research partnerships are intended to understand and address these issues (18). In the context of COVID-19, a fundamental decision faced by researchers was choosing between easy and convenient point-of-care rapid antigen tests and highly accurate but more technical PCR-based strategies. This study examined investigators’ choice of antigen versus PCR-based testing strategies within the largest consortium of community-based research in underserved populations, and did not find any significant association between testing strategy and race, ethnicity, or housing stability of the target population. Additionally, exploratory modeling was performed to assess for project size, rurality, and geography as possible confounders, and no significant association was seen. We believe that these findings support the assertion that community researchers were not significantly influenced by these factors when determining preferred diagnostic testing strategy. Given that both antigen- and PCR-based testing strategies have different strengths and intended use-cases, a preferred testing strategy depends on the specific context of community-based research.

Most projects used a PCR-based testing strategy, partially explained by early availability of PCR-based tests while antigen tests were only widely available in later phases of the pandemic. Antigen testing became more common in later phases of the pandemic, perhaps due to lower cost and convenience. However, when adjusting for the phase of the pandemic, no significant differences were seen in test choice based on race, ethnicity, or housing stability.

The earliest period of the COVID-19 pandemic was characterized by stark disparities in resources, testing, and vaccine availability throughout American society, with marginalized and minority populations particularly disadvantaged (5, 19). At the earliest points of the COVID-19 pandemic, higher rates of hospitalization and death were seen in persons from racial and ethnic minorities, which improved but did not disappear over time (20, 21).

The RADx-UP initiative intentionally targeted underserved communities to help minimize these disparities, or ameliorate disparities in access and opportunity brought to light by the pandemic. The RADx-UP consortium was able to provide an unprecedented level of resources and research opportunity to underserved and vulnerable populations. For example, the RADx-UP Community Collaboration Grant Program (C2G) enabled 70 different projects to engage with their communities, raise awareness about COVID-19, promote measures to reduce transmission and foster trust toward both public health and community-based research efforts (22).

As that research, organizational, and financial support was provided to underserved communities, understanding common themes and characteristics of support can provide key insights for future funding initiatives. We believe that the flexibility allowed to RADx-UP investigators in choosing the best testing strategy for their community was a strength, and did not result in significant differences by targeted population. An important implication of this finding is that similar large-scale funding initiatives to improve health disparities should also allow for investigator-driven preference on testing strategy. A strength of this analysis is the inclusion of a large network of diverse community-engaged COVID-19 testing projects. To our knowledge, this analysis is the first to examine the preferences of community-based health researchers on this large-scale and provide insight into the likelihood of investigators choosing different testing strategies based on the characteristics of the population they are serving. We believe understanding these preferences is an important contribution to overall assessment of community-based health research efforts throughout the COVID-19 pandemic and moving forward.

There are also noteworthy limitations of this analysis. One limitation is that it did not directly ask investigators about motivations regarding the choice of test, but instead relied on demonstrated preferences. Perhaps most likely, a principal investigator’s testing choice was most influenced by available infrastructure, budget, and preferences of test characteristics based on available information at that time. Such a hypothesis would need to be investigated further through PI interviews. However, we believe that similar to the use of discrete choice experiments in social science, examining a chosen preference remains a valid way of analyzing preference even if investigator motivation is not known directly (23). Additionally, this analysis was designed to examine if an investigator’s decision at the project level to offer antigen- versus PCR-based testing strategy was affected by the intention to target a specific population based on race, ethnicity, rurality, housing stability, or project size. However, we acknowledge the intersectional importance of all these variables on the health of an individual or population, which may or may not have been analyzable in this context. Additionally, the choice to combine projects that used PCR and antigen-based testing with PCR-only testing was done due to high rates of confirmatory testing in these projects, which was considered more similar to a PCR-only approach. Yet, this decision may have unintentionally biased our results compared to analyzing a separate “combined” category.

Additionally, the unit of analysis in this study was at the project level. Despite full analysis of projects in our consortium, there remains the possibility that meaningful differences were not detected due to a small number of projects targeting certain sociodemographic types. Specifically, only Black race had event rates sufficient for logistic regression, which limits the ability to compare across races. Differences in testing strategy at the patient level could also not be examined, and examining investigators’ choice rather than surveys of participants limits generalizability of this study. Almost all projects offered their participants only a single type of testing by a project, and testing projects that changed modalities over time were classified based on intended test type at time of project approval.

In conclusion, among community-based research projects for COVID-19 testing in RADx-UP, no significant associations were seen in investigators’ choice of rapid antigen versus PCR-based strategy and characteristics of intended population. Future community-based research efforts should continue to remain vigilant that new infectious disease diagnostic technologies are disseminated and utilized in equitable and effective ways.
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Enhancing social and community support (e.g., social capital) is essential for building healthier communities, as social capital significantly influences health outcomes. However, the relationship between social capital, race, and education is complex. Historically marginalized groups often face systemic barriers that reduce their social capital. Therefore, longitudinal research is essential to understand these dynamics and address health disparities. This study explores the relationship between social capital, race, and education in U.S. adults over time, using Midlife in the U.S. (MIDUS) data from Waves 1–3 (1995–1996; 2004–2006; 2013–2014). We used the disparity assessment framework from Ward et al. and multilevel mixed-effects models to investigate how social capital evolved differently based on race and education as well as the potential implications of these differences. Our findings revealed that Black respondents consistently demonstrated higher community contributions and community involvement compared with White respondents, despite having lower education on average. This social capital advantage for Black respondents persisted across all three waves of the MIDUS study. Longitudinal analysis also showed that community contributions remained stable at all time points for all respondents, while community involvement declined at MIDUS 3. However, Black respondents exhibited a prominent increase in community involvement at MIDUS 3, suggesting that Black communities may have adapted and thrived through culturally specific forms of social capital during that period. Our findings indicated these positive manifestations of social capital should be explored to see how it can be supported and suggested the need for further exploration of racial dynamics and culturally specific forms of social capital.
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1 Introduction

Healthy People 2030 is a national initiative led by the U.S. Department of Health and Human Services (HHS) to improve the health and wellbeing of all Americans. Agencies such as the Centers for Disease Control and Prevention and the National Institutes of Health have incorporated Healthy People 2030 objectives into their programs and policies. Healthy People 2030 places a strong emphasis on social determinants of health and social needs (1). Therefore, addressing these factors has the potential to reduce health inequities and build healthier communities by enhancing social and community support systems (2). Social and community support encompasses social capital, which involves resources such as trust, community involvement, cooperation, and information connected to social networks and relationships (3, 4). Increasing social and community support is essential for promoting healthier communities because it addresses critical factors that influence overall health and wellbeing such as improving access to key resources, encouraging healthy behaviors, building resilience, and enhancing social cohesion (5–9).

When an individual has close relationships with family and friends, it provides social support and enhances social capital. Additionally, having a social network with many supportive connections can also make meaningful contributions to social capital, both personally and within the community (10–12). Hence, social capital plays a vital role in shaping the health of communities and all their participants (12–14). When individuals actively engage in community activities and contribute to the collective wellbeing of others, they establish meaningful social connections and support networks. In turn, these social ties contribute significantly to one’s physical, emotional, and psychological wellbeing (6, 9, 13). For example, social capital has been associated with improving several health outcomes, such as obesity, diabetes, depression, cardiovascular disease, cancer, and all-cause mortality (15–20, 40).

Another way social capital influences health outcomes is through the presence of networks that may encourage either health-promoting or health-compromising behaviors. For instance, being part of a network that normalizes binge drinking or other risky behaviors can negatively impact health (4). Conversely, networks that emphasize wellbeing can support healthier choices, offer emotional and practical support, and enhance access to care and resources. The collective strength of supportive networks helps reduce stress and fosters initiatives that improve wellbeing, leading to lower rates of diabetes, depression, cardiovascular and kidney disease, as well as obesity (7–9, 19). Some evidence suggests that interventions focusing on social capital (and more broadly on social connectedness) have helped underserved communities with limited access to health care (6, 21–23, 41, 44). These interventions often help members have more access to community and health care resources as well as promote community engagement, leading to reduced mental health symptoms and improved overall wellbeing.

Historically, racial disparities in access to quality education and opportunities have perpetuated social inequalities (24, 25). In a review by Gilbert et al. (25), the authors explained that Black people in the U.S. faced systemic barriers limiting their education, which hindered their ability to acquire the necessary skills and knowledge for social capital accumulation (24, 25). For example, disparities in education contributed to unequal access to social networks, professional opportunities, and influential connections that were crucial for social capital and social mobility (25, 26). Notably, both education and race play an important role in social capital, with studies revealing that Black populations often have less robust social networks due to educational and work settings (27, 28, 42). Therefore, understanding the relationship between race, education, and social capital is critical for addressing systemic inequality and promoting healthy communities.

Only a few investigations have begun to uncover the complex relationship between social capital and race (29–31). For example, Hutchinson et al. (29) examined the relationship between neighborhood racial composition, social capital, and Black all-cause mortality in Philadelphia, finding that higher neighborhood social capital was associated with lower mortality among Black participants. Similarly, in a study by Ransome et al. (31), the relationship between social capital and health varied by race, showing that greater trust in neighbors was linked to a reduced likelihood of undergoing HIV testing. This inverse association was stronger among Hispanic/Latino and White individuals compared with Black individuals. These studies have been foundational to observe differences in social capital by education and race. Yet, what remains unknown is the longitudinal relationship between social capital, race, and education.

The purpose of our study was to examine the longitudinal differences in social capital across various racial groups and levels of education. By investigating these disparities over time, we aimed to understand how social capital evolved differently based on race and education as well as the potential implications of these differences to inform the development of interventions and programs promoting social capital and reducing disparities.



2 Methods


2.1 Data source

We used the publicly available longitudinal data from the Midlife in the U.S. (MIDUS) study, an ongoing national longitudinal study led by the University of Wisconsin-Madison Institute on Aging. The purpose of MIDUS is to examine the health of the U.S. adult population (43), specifically, the role of behavioral, psychological, and social factors on age-related variations in the health and wellbeing of adults.

The first wave of the MIDUS study (MIDUS 1) was conducted using survey data collected during 1995–1996 from a sample of 7,000 U.S. adults aged 25–74. For the second wave (MIDUS 2), data was collected between 2004 and 2005, with an expanded scope to include cognition data and daily experiences, along with a new sample of Black respondents from Milwaukee, WI. The third wave (MIDUS 3) collected data between 2013 and 2022. MIDUS 3 included a core survey data, and a retention-early warning component aimed at reinstating participants who had previously dropped out. The retention of the sample in the MIDUS longitudinal study remained high. Of the original MIDUS 1 (1995–1996) sample, 69% of the cognitive interview participants returned for MIDUS 2 (2004–2005) and 77% (adjusted for mortality) participated in MIDUS 3 (2013–2014) (43).

We included national respondents who completed all three waves in our study (2,264 White respondents and 76 Black respondents). We used multiple imputation to address missing data by generating several plausible values for each missing observation and creating multiple complete datasets.



2.2 Measures


2.2.1 Social capital measures

We used two social capital measures: “Contributions to Community” and “Community Involvement” scales. The “Contributions to Community” scale measures how much the respondent contributes to their community in various forms. This scale measures the extent to which respondents perceive themselves as making meaningful contributions to their community, based on six indicators: offering unique contributions, possessing transferable skills, being sought out for advice, feeling needed, having a positive influence on others, and a willingness to teach or share knowledge. Response scales range from “A lot” (1) to “Not at all” (4). The responses for this scale was reverse coded so that higher scores reflected greater community contributions.

The “Community Involvement” scale measures the extent to which the participant is involved in their community. The “Community Involvement” scale includes five key indicators: the past, present, and anticipated future contributions to the wellbeing of others; perceived control over making these contributions; and the amount of thought and effort respondents’ invest in them. Responses are rated on a 0–10 scale, with 0 being the lowest contribution and 10 being the highest contribution.



2.2.2 Social demographic characteristics

For predicting measures of social capital, we selected two sociodemographic characteristics from respondents—race and education. The race variable included Black and White categories. The education variable included four category levels: “Less than high school education,” “High school graduate or GED,” “Some college education,” and “College graduate or higher.”




2.3 Analysis

We supplemented the MIDUS data to increase the sample size of Black respondents and performed multiple imputations to address for missingness in the data. Given the absence of psychometric tests evaluating the structure of the “Contributions to Community” and “Community Involvement” scales, we conducted a one-factor confirmatory factor analysis (CFA) using the lavaan package in R version 4.3.3 (32, 33). As part of the CFA, we assessed the fit of the hypothesized measurement model for the scales using the Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), and Root Mean Square Error of Approximation (RMSEA). An acceptable model fit was indicated by CFI and TLI values > 0.90 and an RMSEA value < 0.05 (34).

We modeled longitudinal data for MIDUS 1 (1995–1996), MIDUS 2 (2004–2006), and MIDUS 3 (2013–2014) using multilevel linear mixed-effects modeling where measurements 
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 at each time point t is nested in individual i and using the lmer function from the lme4 package in R, which is specialized for fitting linear mixed-effects models (33). We used the fixed effects of race and education as predictors for “Contributions to Community” and “Community Involvement.” For the mixed-effects model, we designated “White” as the reference category for race and “less than high school education” as the reference category for education. This allowed us to compare the impacts of being Black and other education categories against these reference categories. We used a random intercept model to investigate the relationships among these variables. The equation for the model is below:
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Where:

	• 
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 is the outcome for individual i at time t

	• 
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 is the random intercept for individual i, the baseline value of the outcome for the individual

	• 

π
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 is the random slope for individual i, assessing changes in the outcome over time for the individual

	• 

t
i

 represents the time variable for individual i, covering three discrete time points (MIDUS 1–3)

	• 

ε
ti

 is the residual error, which captures unexplained variance at the individual level at time t, after accounting for both fixed and random effects

	• 
β
 is the fixed effects, including intercepts and slopes for the predictors and their interactions

	• 

u

0
i


 represents a random intercept which allows each group to have its own baseline value




2.3.1 Application of the comprehensive framework for assessing disparities

To enhance the rigor of the investigation we employed Ward et al.’ (35) framework for assessing health disparities. This is a comprehensive framework for disparity investigation beyond the evaluation of significant interactions, which examines group-specific differences in outcome prevalence, exposure prevalence, and effect size.

In health disparities research, relying on the interpretation of an interaction term can be limiting because it may oversimplify complex relationships between exposure, outcome, and subgroup characteristics (35). Interaction terms typically indicate statistical interaction but do not always provide insight into underlying mechanisms or whether observed differences are meaningful in real-world settings. Additionally, focusing exclusively on interaction terms might overlook the broader context of social determinants, structural factors, or cultural influences that contribute to disparities. To overcome this limitation, Ward and colleagues suggest that researchers consider the following questions: (1) Is there a difference in the outcome between groups? (2) Is there a difference in the exposure between groups? and (3) Does the effect of the exposure on the outcome differ between groups? This approach enables researchers to identify whether observed differences in health outcomes are due to exposure differences, variations in exposure-outcome associations, or genuine disparities in response to the exposure itself. By using this framework, we were able to more comprehensively assess disparities and move beyond statistical interactions to a nuanced understanding of how exposure effects vary across groups.





3 Results

We begin by presenting the results of the CFA and key descriptive statistics. We then explore longitudinal trends in social capital to highlight emerging patterns over time. Finally, we address the three guiding questions posed by Ward et al. (35) by integrating findings from the mixed-effects models and visual comparisons using boxplots to examine differences across racial groups.


3.1 Confirmatory factor analysis

One-factor model fit results for the Contributions to Community and Community Involvement scales demonstrated excellent and acceptable fit, respectively. The CFA one-factor model for Contributions to Community produced a CFI value of 0.98, TLI value of 0.98, and an RMSEA value of 0.03. For Community Involvement, the CFA one factor model produced a CFI value of 0.91, a TLI value of 0.90, and an RMSEA value of 0.05.



3.2 Racial differences in community engagement over time

Figures 1, 2 assess racial differences in “Contributions to Community” and “Community Involvement” across three different time points: MIDUS 1 (1995–1996), MIDUS 2 (2004–2006), and MIDUS 3 (2013–2014). For each racial group, the plot shows the median score (the line inside the box), the interquartile range (the length of the box), and the range of the data (indicated by the whiskers). The presence of outliers is also highlighted beyond the whiskers. From the plots, we can compare the median scores and spread of “Contributions to Community” and “Community Involvement” between the two racial groups. A wider box or longer whiskers for one group suggests a greater variability in scores, and a higher median indicates greater community contributions or higher involvement. Differences in the position of the medians and the spread of the boxes across groups suggest racial disparities in community contributions and involvement. Figure 1 shows that Black respondents had higher median scores than White respondents on all three time points, suggesting that Black respondents contributed more to their community than their White counterparts. Figure 2 shows that Black respondents had higher median scores than White respondents on MIDUS 1 (1995–1996) and MIDUS 3 (2013–2014), pointing to their higher level of community involvement. In short, both Figures 1, 2 show that race-specific “Contributions to Community” and “Community Involvement” were relatively stable over time.

[image: Boxplot with three panels labeled MIDUS 1, MIDUS 2, and MIDUS 3 compares contributions to community scores by race. Black individuals show higher median contributions than White individuals in all panels.]

FIGURE 1
 Racial differences in “Contributions to Community” across time. Median score is indicated by the line inside the box; Interquartile range is indicated by the length of the box; Range is indicated by the whiskers; Outliers are indicated by points beyond the whiskers. A wider box or longer whiskers for one group suggests a greater variability in scores, and a higher median indicates greater “Contributions to Community.” The total sample size for this analysis is N = 2,324.


[image: Boxplot comparing community involvement scores for Black and White participants across three panels labeled MIDUS 1, MIDUS 2, and MIDUS 3, showing similar distributions with Black participants having slightly higher medians in all panels.]

FIGURE 2
 Racial differences in “Community Involvement” across time. Median score is indicated by the line inside the box; Interquartile range is indicated by the length of the box; Range is indicated by the whiskers; Outliers are indicated by points beyond the whiskers. A wider box or longer whiskers for one group suggests a greater variability in scores, and a higher median indicates higher “Community Involvement.” The total sample size for this analysis is N = 2,481.




3.3 Longitudinal trends in social capital

The longitudinal analyses of time in the mixed-effects model (Table 1) revealed that overall “Contributions to Community” remained stable over time (βMIDUS 2 = −0.01, p > 0.05; βMIDUS 3 = −0.10, p > 0.05), but there was a significant reduction in “Community Involvement” at MIDUS 3 (βMIDUS 2 = −0.29, p > 0.05; βMIDUS 3 = −1.10, p < 0.001). Similarly, race-specific “Contributions to Community” remained stable over time (βBlack * MIDUS 2 = −0.05, p > 0.05; βBlack * MIDUS 3 = −0.15, p > 0.05), but there was a significant increase in “Community Involvement” among Black respondents at MIDUS 3 (βBlack * MIDUS 2 = 0.51, p > 0.05; βBlack * MIDUS 3 = 1.92, p = 0.019). Also, time and education did not have any significant interaction effect on “Contributions to Community” at either MIDUS 2 or MIDUS 3 (p > 0.05), suggesting that contributions remained stable across time irrespective of the participant’s educational background. However, the interaction effects of time and education on “Community Involvement” were significant at MIDUS 3 (βHigh school diploma or GED * MIDUS 3 = 0.70, p = 0.008; βSome college education * MIDUS 3 = 0.64, p = 0.013; βCollege degree or higher * MIDUS 3 = 1.07, p < 0.001), pointing to a greater involvement in community at higher educational levels at MIDUS 3 (2013–2014) compared with MIDUS 1 (1995–1996).


TABLE 1 “Contributions to Community” and “Community Involvement” by White and Black respondents with different educational levels across time.


	Fixed effects
	“Contributions to Community”
	“Community Involvement”



	Estimate (β)
	S.E.
	p-value
	Estimate (β)
	S.E.
	p-value

 

 	(Intercept) 	2.52 	0.09 	<0.001*** 	6.56 	0.23 	<0.001***


 	Black 	0.73 	0.27 	0.007** 	0.71 	0.76 	0.346


 	High school diploma or GED 	0.16 	0.09 	0.095 	0.05 	0.24 	0.827


 	Some college education 	0.29 	0.09 	0.002** 	0.30 	0.24 	0.217


 	College degree or higher 	0.46 	0.09 	<0.001*** 	0.43 	0.24 	0.068


 	MIDUS 2 	−0.01 	0.08 	0.897 	−0.29 	0.25 	0.248


 	MIDUS 3 	−0.10 	0.08 	0.210 	−1.10 	0.25 	<0.001***


 	Black × High school diploma or GED 	−0.31 	0.34 	0.354 	0.02 	0.89 	0.982


 	Black × Some college education 	−0.64 	0.31 	0.038* 	−0.25 	0.84 	0.771


 	Black × College degree or higher 	−0.47 	0.29 	0.109 	−0.18 	0.82 	0.828


 	Black × MIDUS 2 	−0.05 	0.24 	0.851 	0.51 	0.82 	0.530


 	Black × MIDUS 3 	−0.15 	0.24 	0.535 	1.92 	0.82 	0.019*


 	High school diploma or GED × MIDUS 2 	0.03 	0.08 	0.736 	0.40 	0.26 	0.130


 	Some college education × MIDUS 2 	−0.02 	0.08 	0.835 	0.21 	0.26 	0.423


 	College degree or higher × MIDUS 2 	0.04 	0.08 	0.669 	0.38 	0.25 	0.140


 	High school diploma or GED × MIDUS 3 	0.05 	0.08 	0.540 	0.70 	0.26 	0.008**


 	Some college education × MIDUS 3 	0.01 	0.08 	0.932 	0.64 	0.26 	0.013*


 	College degree or higher × MIDUS 3 	0.06 	0.08 	0.429 	1.07 	0.25 	<0.001***


 	Black × High school diploma or GED × MIDUS 2 	0.31 	0.31 	0.317 	−3.13 	0.96 	0.001**


 	Black × Some college education × MIDUS 2 	0.19 	0.28 	0.482 	−0.78 	0.91 	0.391


 	Black × College degree or higher × MIDUS 2 	0.13 	0.26 	0.635 	−0.43 	0.89 	0.625


 	Black × High school diploma or GED × MIDUS 3 	0.44 	0.31 	0.150 	−2.06 	0.96 	0.032*


 	Black × Some college education × MIDUS 3 	0.40 	0.28 	0.145 	−1.22 	0.91 	0.180


 	Black × College degree or higher × MIDUS 3 	0.25 	0.26 	0.350 	−1.57 	0.89 	0.077





In the regression model, each categorical predictor includes a baseline or reference level, which is omitted from the table as its estimate is assumed to be 0. These omitted levels serve as the comparison group for interpreting the effects of other categories. For the race variable, White is the reference group; for the time variable, MIDUS 1 is the reference group; and for the education variable, less than high school is the reference group.

*p < 0.05, **p < 0.01, ***p < 0.001.
 



3.4 Outcomes across racial groups


3.4.1 Is there a difference in the outcome between groups?

To address the first question in the framework by Ward et al., we examined racial differences in the two social capital outcome variables: “Contributions to Community” and “Community Involvement.” The mixed-effects model (Table 1) revealed a significant racial difference in “Contributions to Community” (βBlack = 0.73, p = 0.007), suggesting that being Black is associated with greater community contributions. Although the p-value indicated a lack of significant racial difference for “Community Involvement” (βBlack = 0.71, p > 0.05), the effect size (β = 0.71) was large enough to warrant further exploration of the existence of racial difference for the involvement of Black respondents (35). The boxplots in Figures 1, 2 support this observation, showing patterns that align with the large effect size.



3.4.2 Is there a difference in exposure between groups?

To answer the second question, we compared the proportion of White and Black respondents across four levels of education using Fisher’s Exact Test with Monte Carlo simulation. We chose this approach due to the small sample size of Black respondents and the extreme imbalance in the expected frequency distributions between the White and Black samples across different education levels (see Table 2). The simulation involved 10,000 iterations to estimate the p-value. The results revealed a statistically significant difference in the racial distribution of respondents across the four education levels under “Contribution to Community” (p = 0.01) and “Community Involvement” (p = 0.07). This suggests that race is a factor influencing the distribution of education. For instance, in Table 2, for “Contributions to Community,” 10.0% of Black respondents had less than a high school education compared with 2.1% of White respondents. Also, 15.0% of Black respondents had a high school diploma or GED compared with 20.4% of White respondents. Similar patterns were observed for “Community Involvement.” These differences point to potential disparities in education between the two racial groups.


TABLE 2 Educational distribution among Black and White respondents for “Contributions to Community” and “Community Involvement.”


	Education
	“Contribution to Community”
	“Community Involvement”



	White N = 2,264 (%)
	Black N = 60 (%)
	White N = 2,405 (%)
	Black N = 76 (%)

 

 	Less than high school education 	48 (2.1%) 	6 (10.0%) 	59 (2.5%) 	6 (7.9%)


 	High school diploma or GED 	462 (20.4%) 	9 (15.0%) 	497 (20.7%) 	15 (19.7%)


 	Some college education 	680 (30.0%) 	18 (30.0%) 	726 (30.2%) 	23 (30.3%)


 	College degree or higher 	1,074 (47.4%) 	27 (45.0%) 	1,123 (46.7%) 	32 (42.1%)





We conducted Fisher’s Exact Test with Monte Carlo simulation (10,000 iterations). “Contributions to Community” p = 0.01, “Community Involvement” p = 0.07.
 

Meanwhile, the mixed-effects model (Table 1) revealed a significant relationship between education on community contributions (βSome college education = 0.29, p = 0.002, β College degree or higher = 0.46, p < 0.001). Although the effect of education on community involvement was statistically not significant—probably due to the limitation in sample distribution—the corresponding effect sizes (βetas) were as large as those observed for community contributions. Differences in the position of the medians and the spread of the boxes across groups suggest potential disparities in community contributions or community involvement based on respondents’ educational levels. Overall, higher education groups had higher median scores, suggesting greater community contributions and higher community involvement.



3.4.3 Does the effect of exposure on the outcome differ between groups?

Regarding the third question, the results of the mixed-effects model (Table 1) indicate that the interaction effects of race and education were not significant (p > 0.05), except for Black people with some college education, whose “Contributions to Community” scores were significantly lower than those of White respondents with less than high school education (βBlack people with some college education = −0.64, p = 0.038). The overall Black advantage in social capital—“Contributions to Community” and “Community Involvement”—was not affected by education. Black respondents maintained a social capital advantage over White respondents, regardless of education level.





4 Discussion


4.1 Longitudinal trends in social capital

The longitudinal analyses proved valuable and provided new insight into the stability and evolution of social capital over time. Findings suggest that an individual’s overall capacity or willingness to contribute to their community does not significantly change over time, regardless of racial group or education group. This implies that social capital is shaped by enduring individual factors (e.g., socioeconomic status) and structural factors (e.g., access to resources) rather than temporal shifts. Conversely, findings suggest that the reality of how an individual engages with their community does change over time. This implies that involvement varies as responsibilities (e.g., family or work obligations) and community dynamics (e.g., changes in social networks or local leadership) evolve. Furthermore, these changes in community involvement occurred in the later time period studied (i.e., the last wave of the study), suggesting that physical factors due to aging may also play a role (e.g., reduced mobility or declined health).

Importantly, the results strongly suggest that race is a powerful indicator of how community involvement changes over time, with White involvement significantly declining and Black involvement dramatically increasing in the respondent’s later years. This trend may be driven by the Black community’s generally heightened engagement in culturally specific forms of social capital, such as church activities, grassroots activism, or collective responses to societal challenges. This potentially offers Black people more support and adaptability than White people, who generally have lower engagement in culturally specific forms of social capital.



4.2 Racial differences in social capital

Race was strongly associated with social capital outcomes, particularly with higher community involvement over time. Black respondents demonstrated greater contributions and involvement than White respondents at most time points. This racial advantage may reflect longstanding cultural, familial, and institutional mechanisms such as church involvement, mutual aid networks, and collective action traditions that foster engagement irrespective of educational attainment.



4.3 Educational differences in social capital

Our study shows that education is a predictor of greater social capital. Participants with some college education or a college degree reported significantly greater contributions than those with less than a high school education. The significant interaction effects between education and time on community involvement at MIDUS 3 (Wave 3) suggest that the benefits of education on social capital accumulate or become more evident later in life. This demonstrates the role of education in fostering civic engagement and transferable skills that enhance long-term community participation.



4.4 Interaction effects

The significant interaction effects between time and education on community involvement at the later time period (i.e., higher levels of education were associated with greater increases in involvement) further emphasize the role of education in shaping social capital overall. This implies that education may provide individuals with the resources, networks, and/or skills necessary to participate more actively in their communities. Therefore, structural factors, such as access to education, play an important role in facilitating social capital development over time.

Our study produced inconclusive findings regarding race-by-education interactions. Most interaction effects were not significant, except for Black respondents with some college education, who reported lower community contributions compared to White respondents with less than high school education. This highlights a potential nuanced interaction between race and education that may reflect differing expectations (e.g., collective or public good) or personal experiences (e.g., participating in Black Greek organizations) within this subgroup. Black respondents maintained a social capital advantage across all other educational levels, suggesting that racial identity may play a critical role in shaping social capital. Their community behavior may be deeply rooted in historical and cultural factors, independent of formal education and attainment level.



4.5 Consistent racial advantage despite disparities

In our study, Black respondents were disproportionately represented in lower education categories, which underscores the persistent impact of historical and systemic inequities on educational opportunities. Results reflect the pattern of longstanding barriers in predominantly Black communities such as discriminatory policies, underfunded schools, and limited access to higher education resources. These educational disparities are not merely individual outcomes but are deeply rooted in structural inequalities that perpetuate cycles of disadvantage across generations.

Despite this overall educational disadvantage, Black respondents consistently exhibited higher community contributions and higher community involvement compared with their White counterparts. This racial advantage emphasizes the capacity of Black communities in fostering social capital, even in the face of disparities and systemic challenges. Black communities often leverage alternative pathways to develop and sustain social capital, such as strong familial bonds, church involvement, and mutual aid networks (25, 36). These mechanisms may compensate for—or even surpass—the contributions typically associated with higher education, reflecting a culturally rich and community-oriented approach to building and maintaining social capital.

Our findings revealed a racial disparity in community contributions and community involvement, with Black respondents demonstrating an advantage in both outcome variables compared to White respondents. In terms of exposure prevalence, Black respondents had lower education than White respondents. Despite this educational disadvantage, Black respondents consistently maintained a social capital advantage over time, suggesting that their social capital remains robust. Although Black individuals have historically faced systemic barriers to education, greater access to and engagement with education can provide additional opportunities to expand social networks, build transferable skills, and increase civic participation (25). Based on this long-standing evidence, the consistent social capital advantage of Black respondents in the face of persistent educational disadvantages and structural barriers would likely be strengthened and bring greater benefits with higher education attainment.



4.6 Limitations and strengths

Despite the stark racial differences in social capital observed in this study, it is important to acknowledge that our operational definitions and measures of social capital outcomes (“Contributions to Community” and “Community Involvement”) may not fully capture the breadth and complexity of social capital as described in the literature. Although not formally validated, these scales to measure social capital were developed and tested as part of the MIDUS study. Still, the use of non-validated, self-developed scales to measure social capital presents important limitations, particularly regarding construct validity and comparability across studies.

Social capital is a multifaceted construct shaped by cultural and systemic factors (25). Consequently, comparing social capital between racial groups requires careful consideration of the historical, systemic, and cultural contexts of each population studied. A notable limitation of the study is the limited racial heterogeneity and unbalanced racial group distribution, which may have affected the reliability of interaction terms and limited the precision of subgroup estimates when assessing differences in social capital trajectories over time. Additionally, our mixed-effects statistical model did not include a random slope, which would have allowed for individual-specific variability in the relationship between time (a categorical predictor) and outcomes (community contributions and involvement). This approach was not feasible due to the limited sample size and unbalanced racial group distribution across four levels of educational achievement. Furthermore, our model adjusted for only a limited set of confounders, which may have resulted in residual confounding and affected the interpretation of racial and educational disparities in social capital over time. Consequently, we assumed that the effect of time on outcomes was consistent across groups and chose a random intercept fixed-effects model. Although this assumption simplifies the model, it may oversimplify the relationship, especially for populations with diverse trajectories over time. However, given the lack of statistical significance for time in many instances and the small size of the Black sample, the random intercept model offered a more stable and parsimonious solution for the data.

Our study also had important strengths, including being one of the first to examine race and education longitudinally in relation to contributions and involvement in the community. We used longitudinal data from waves 1–3 of the MIDUS study, which allowed for a vigorous investigation into evolving patterns and trends over decades and strengthened the reliability of our findings. Second (to our knowledge), no previous study has used a single model to examine longitudinal changes of race and education related to community contributions and involvement. We used a single, mixed-effects statistical model with sophisticated statistical and imputation techniques to explore race and education together. This provided deeper insight into the relationships between the two variables and social capital. Third, we used the Disparity Assessment Framework by Ward et al. for assessing health disparities for a more rigorous approach. We found this to be critical for emphasizing the effect of size and visual plots, rather than relying on statistical significance alone. Unlike statistical significance (p-value), which only measures the likelihood that the results are due to chance, effect size and visual plots offer a more practical understanding of the magnitude of disparities in social capital across time, race, and educational level. This focus allows for a clearer interpretation of the real-world impact of disparities, beyond merely identifying whether differences are statistically significant.



4.7 Findings in the context of existing literature

Our finding that Black respondents demonstrated higher levels of social capital than their White counterparts align with existing literature. A few examples: two studies found that Black communities often foster strong communal ties and prioritize collective wellbeing, potentially as a response to systemic inequities (25, 36). Previous studies found that personal experiences, such as attending block parties or participating in Black Greek organizations and Black professional societies, were ways through which Black individuals foster sense of community (25, 36). Other studies indicated that personal experiences, cultural norms, historical factors, and community dynamics were pivotal in shaping the expression and impact of social capital within communities (37, 38). These expressions of social capital are less evident in White communities.

Our effect size as well as statistical significance also aligns with existing literature. Although the racial difference in community involvement was not statistically significant, incorporating effect size indicated that Black respondents may have a substantive advantage in certain dimensions of social capital. This confirms the importance of interpreting effect sizes alongside p-values to better understand the real-world impact of disparities (35). Because our study was one of the first to examine race and education longitudinally in relation to community contribution and involvement, as well as the first to do so using a single model, these findings are pioneering and fill critical gaps in literature.



4.8 Implications and future directions

This study advances our understanding of the complex relationships between race, education, and social capital over time. Longitudinal research is essential to understand these dynamics and address health disparities, especially in marginalized groups, which often face systemic barriers that reduce their social capital. Our findings have important implications for addressing social capital disparities—for both Black people and White people—to the benefit of both racial groups.

The racial and educational disparities we identified indicate a continuing need for policies and interventions to address systemic barriers to education and other resources. Future research should explore the mechanisms underlying the racial and educational disparities observed in this study. There is also a need for future studies to replicate these findings using validated and standardized measures of social capital. Other potential areas for further exploration include racial dynamics and culturally specific forms of social capital. The positive manifestations of social capital we observed should be explored and supported within the Black population.

Moreover, larger and more balanced samples are essential to allow for the use of advanced statistical techniques and ensure that findings are representative. Using random slope mixed-effects modeling would provide a more nuanced understanding of how social capital varies across individuals and groups over time. Incorporating qualitative methods would complement these quantitative findings by providing insights into the lived experiences that drive the patterns revealed in our study. In addition, research that fully integrates psychosocial and biological measures would enrich our understanding of how social capital impacts health, offering a more comprehensive and interdisciplinary perspective on the underlying mechanisms (39). Finally, the large effect sizes observed in the non-significant findings suggest that education’s influence on community involvement merits additional investigation.




5 Conclusion

Our findings highlight the importance of culturally sensitive approaches in social capital research. While we observed patterns of social capital across educational groups, particularly in domains such as contributions to community, some associations, especially those related to community involvement, did not reach statistical significance and should be interpreted with caution. These trends point to the need for continued exploration of how social capital manifests across racial and educational contexts rather than suggesting uniform effects. Recognizing the varied expressions of social capital is necessary to more accurately reflect the lived experiences of historically marginalized communities. Future research should build on these descriptive patterns to refine social capital measures and investigate their potential to inform strategies aimed at addressing health disparities. Through such intentional and inclusive efforts, we can deepen our understanding of social capital and its possible role in advancing health equity, especially for vulnerable populations.
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Project Focusarea  Brief summary Key partners Cooperation  Target Key activities Challenges

dimension beneficiaries
International Atomic Cancer Control | This initiative provides essential support for IAEA, various developing  North-South and Patients in Training healthcare Limited resources,
Energy Agency cancer control in developing countries, countries “Triangular (often developing countries  professionals, providing infrastructure gaps, workforce
(IAEA) - supporting focusing on the use of radiotherapy, nuclear involving requiring cancer equipment, developing shortages, sustainability of
cancer control in ‘medicine, and other nuclear techniques. The partnerships with diagnosis and treatment guidelines, programs
developing countries goal is to enhance cancer treatment capabilities other developed treatment supporting research.
and improve patient outcomes. countries)
South African Accessto Aims to improve access to medicines and SADC Member States, South-Southand | Populations of Joint procurement of Varying levels of development
Development Medicinesand  pharmaceutical services in the Southern development partners North-South SADC member essential medicines, among member states,logistical
Community (SADC)  Pharmaceutical  Affican Development Community region (eg. pharmaceutical states harmonization of drug challenges, limited
Pharmaceutical Services through joint procurement, regulatory companies, WHO, Global registration procedures, ‘manufacturing capacity in the
Programme (56) harmonization, and capacity building. Fund) strengthening region
pharmaceutical

manufacturing capacity.
‘Triangular Cooperation  Maternal and Adapting and implementing community health | Japan, Brazil, Various Triangular Mothers and Training community health |~ Context-specific challenges,
for Maternal and Child ~ Child Health worker programs to improve maternal and African countries children in African  workers, developing ensuring sustainability,
Health in Africa (48)

health outcomes. countries educational materials, coordination among partners

strengthening community

health systems.
SEAMEO TROPMED  Public Health, ~ Addresses nutrition and food security Primarily Southeast Asian  South-Southand  Populations of Research, training, policy Resource mobilization, varying
Regional Centre for Nutrition, Food | concerns with collaborative projects and countries, but includes ‘Triangular Southeast Asian development, information  capacities among member states
Public Health, Nutrition  Security research at a regional level. partnerships with countries sharin
and Food Security (57) institutions in other

regions (e.g, Australia,

Us)
East, Central, and Regional Health | Intergovernmental health organization 16 countries in East, South-South Populations of Developing regional health  Political instability in some
Southern Africa Health  Cooperation addressing regional health challenges through | Central, and Southern ECSA-HC member | strategies, coordinating ‘member states, resource
Community (ECSA- joint planning, resource mobilization, and Africa states disease control programs, | constraints, varying health
HO) (51) capacity building strengthening health systems

information systems.

Elimination 8 Initiative  Polio Eradication | Focused effort to eradicate polio in eight Governments of the Multi-Partner Childrenin eight  Synchronized vaccination | Reaching marginalized
for Polio Eradication African countries through synchronized different countries, WHO,  (including South-  African countries  campaigns, surveillance, communities, insecurity in
8 vaccination campaigns and surveillance. 'UNICEE, Rotary South and North- community mobilization. some areas, maintaining

International, CDC, Bill  South elements) political commitment

and Melinda Gates

Foundation
Global Fund to Fight ~ HIV/AIDS, Partnership to accelerate the end of AIDS, Governments, civil society, | Multi-Partner Peopleaffected by  Grant funding, technical Ensuring sustainable financing,
AIDS, Tuberculosisand  Tuberculosis, tuberculosis and malaria as epidemics by technical agencies, the HIV/AIDS, assistance, capacity building.  addressing drug resistance
Malaria (59) Malaria providing funding and technical supportto | private sector, and people tuberculosis, and

countries. affected by the diseases malaria

Pandemic Influenza Pandemic Promotes the sharing of influenza viruses with  WHO Member States, Multi-Partner Global population | Virus sharing, researchand |~ Ensuring equitable benefit
Preparedness Preparedness human pandemic potential and benefits arising | other stakeholders (e.g. development, capacity sharing, navigating complex
Framework (PIP from such sharing, including access to vaccines | vaccine manufacturers, building. international agreements
Framework) (60) and other benefis. research institutions)
WHO Rehabilitation ~ Rehabilitation  Global strategy to strengthen and expand Multi-Partner (facilitates | Multi-Partner People with Advocacy, policy Raising awareness about the
2030 (49) and the World  Services rehabilitation services worldwide through various collaborations at disabilities and other | development, technical importance of rehabilitation,
Rehabilitation Alliance advocacy, policy development, and capacity | different levels) health conditions  assistance, research. integrating rehabilitation into
(0) building. requiring health systems

rehabilitation
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Content domains

Healthcare and public health cultural competence
Identifies efforts to train and develop the capacity of health care and
public health professional’s knowledge, attitudes, skils, and
behaviors to operate and perform in a culturally competent manner.

Disease-specific care and outcomes
Identifies a specific disease or health condition to be addressed
among racial/ethnic groups.

Access to healthcare services
Identifis issues of availability, accessibility, accommaodation,

affordability, and acceptability of healthcare services to

be addressed in specific racial/ethnic groups.

Social determinants of health
Identifies education, economic, neighborhood and bult environment
factors as fundamental causes of health inequity and targets of policy
action to be addressed among specific racial/ethnic groups.

Collective action and research infrastructure
Establishes task forces, committees, community programs, and
research initiatives aimed at addressing health inequities.

Structural racism
Identifies policy, decision-making and budgetary processes and
structures that seck to mitigate the effcts of iscrimination across
social systems and prevent the unintentional perpetuation of

discriminatory beliefs, values, or inequitable distribution of resources.

State

Public Health - Implicit Bias Training and the
Office of Minority Health and Health

Disparities-SB5/HB28 [2021].

Health - Maternal Mortality Review
Program - Recommendations and Reporting
Requirement - SB 356/HB583 (2019]

Maryland Health Improvement and Dispa
Reduction Act of 2012 - SB234/HB439 [2012].

fes

‘The Shirley Nathan-Pulliam Health Equity Act
of 2021 - SB52/HB78 [2021].

Health Services Cost Review Commission -
Community Benefits - Reporting - HB1169
2020].

Maryland Behavioral Health and Public Safety

Center of Excellence - Establishment - HB

1280 [2021],

County

Charles County: Establishment of Chief Equity
Officer position in County Executive Office [2020].

None identified.

Prince George's County: Resolution CR-66-2020:
Declaration of Racism as a Crisis of Public Health,
Public Safety and Economic Welfare [2020].

Frederick County: Office of Equity and Inclusion
and Equity and Inclusion Commission. (County
Code Article 17 [XVII]) 2021].

St Mary’s County: Created Joint Resolution to
Advance Equity; a collaboration o the Sheriff's
Office, SMC Public Schools, and Health
Department [2020].

Montgomery County: Racial Equity and Social
Justice Act [2019].
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