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Abstract

Despite the early promise of centering structural racism in explanatory models of firearm violence, 

there are noticeable gaps in what’s been produced thus far; in particular, a deeper and more serious 

engagement with long-standing theories of racism is needed to further enrich our understanding 

of how structural inequalities produce unequal burdens of firearm-related harms. Thus, building 

on theories and concepts from a range of academic fields and Black philosophical perspectives, 

we developed a theoretical framework to help explain the role of place-based structural racism 

on firearm violence disparities. A central component of our framework is the concept racial 
capitalism, which contends that racial exploitation and the accumulation of assets depend on and 

reinforce one another. In this article, we present our framework and highlight how two processes 

related to racial capitalism—racialized dispossession and racialized spatial stigma—are connected 

with geographic disparities in firearm violence. We also present the results of an ecological 

cross-sectional study that reveals a potential key association between racial capitalism and firearm 

violence disparities on the neighborhood-level. We used a structural intersectionality approach 

and descriptive epidemiological methods to highlight and quantitatively describe spatial firearm 

violence disparities that could potentially be linked to the varying exposure of two dimensions 

of racial capitalism—historical redlining and contemporary racialized subprime mortgage lending. 
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We found that sustained disadvantaged census tracts (tracts that were historically redlined and 

experienced higher contemporary subprime lending) experienced the highest burden of firearm 

violence in Baltimore City between 2015 and 2019. Our research suggests that racial capitalism 

could potentially be a root cause of firearm violence disparities. A theoretical framework based 

on racial capitalism can inform the development and usage of indicators and analytic methods 

for racism-related firearm violence research. Moreover, this framework can identify factors to 

prioritize in equity-based violence prevention policies and programs.

1. Introduction

There is increasing interest in examining the relationship between structural racism and 

firearm violence (Giles et al., 2020; Pollack and LaVeist, 2012; Rexing et al., 2020). 

Structural racism refers to “the totality of ways in which multiple systems and institutions 

interact to assert racist policies, practices, and beliefs about people in a racialized group” 

(Bailey et al., 2017; Dean and Thorpe, 2022). Two structural racism-related factors that 

have been of particular interest to injury prevention scholars are historical redlining and 

present-day racial segregation. During the Great Depression in the 1930s, the governmental 

agency Home Owners’ Loan Corporation (HOLC) developed the practice of redlining using 

HOLC grades to “spatially mark” neighborhoods based on their desirability for investment 

(Hillier, 2003). Through historical redlining, most neighborhoods with low-income housing 

stock and large populations of working-class people, immigrants, Black people, and other 

people of color were systematically classified as undesirable for investment (Nelson et 

al., 2020). The practice of historical redlining often had long-lasting effects on the level 

of resources, wealth, and quality of services within redlined neighborhoods (Aaronson et 

al., 2021). Recent redlining studies have shown that neighborhoods that were classified as 

“declining” or “hazardous” for investment have higher rates of present-day firearm violence 

compared to neighborhoods with better classifications (Jacoby et al., 2018; Mehranbod et 

al., 2022; Spitzer et al., 2023). Within the context of segregation, scholars have examined 

the relationship between racial segregation and firearm violence at different levels (e.g., city 

level, zip code level, census tract level) and utilize different dimensions of racial segregation 

(e.g., measures of racial concentration, evenness) (Kim, 2019; Krieger et al., 2017; Krivo 

et al., 2021). These segregation studies present a common trend that higher rates of racial 

residential segregation are also associated with increased levels of firearm violence (Kim, 

2019; Krieger et al., 2017; Krivo et al., 2021). Historical redlining and racial residential 

segregation are two emblematic examples of the challenging social processes that have 

plagued many urban Black neighborhoods for decades. Segregated Black neighborhoods that 

were historically redlined have been socially, physically, and economically devalued and 

disinvested in, which has had a profound negative impact on multiple present-day health and 

social outcomes (Swope et al., 2022; Uzzi et al., 2023).

While there has been a growing amount of research investigating the relationship between 

structural racism and firearm violence, there are several gaps within the existing literature. 

First, the research in this nascent field has primarily consisted of studies that examined 

a single dimension of structural racism within their models (Jacoby et al., 2018; Kim, 

2019; Krieger et al., 2017; Krivo et al., 2021; Mehranbod et al., 2022; Schleimer et al., 
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2022; Spitzer et al., 2023). However, measures of structural racism based on a single 

dimension may not fully capture the complex and intertwined social processes that support 

and promote racism (Dean and Thorpe, 2022). Structural racism scholars recommend that 

multiple structural racism indicators be used when assessing the relationship between 

structural racism and an outcome of interest (Adkins-Jackson et al., 2022; Dean and Thorpe, 

2022; Jahn, 2021). Second, while racial segregation is a useful indicator in approximating 

contemporary racial stratification from a spatial perspective, it only describes patterns of 

racism and does not capture the operationalization of racism via systems and institutions. 

Finally, there is a lack of theoretical and conceptual framing in the existing literature 

about how different forms of structural racism are linked to firearm violence within urban 

communities.

As interest in studying structural racism and firearm violence grows, there is a need 

to advance existing research by introducing a theoretical framework related to structural 

racism, structural economic inequality, and violence within urban communities that is based 

on a concept called racial capitalism. Racial capitalism captures how racism and capitalism 

mutually work together to shape people and the neighborhoods they live in (Dantzler et 

al., 2022; Robinson et al., 1983). Existing literature has established the profound manner 

in which racial and economic factors impact the risk of firearm violence within urban 

communities (Kim, 2019; Krieger et al., 2017; Lee and Ousey, 2007; Pino et al., 2023; 

Schleimer et al., 2022; Uzzi et al., 2023). Consequently, we believe that racial capitalism 

should be a guiding concept that undergirds a theoretical framework on urban firearm 

violence. In this article, we present a theoretical framework to describe the relationship 

between racial capitalism and firearm violence. The remainder of the introduction section 

will outline what racial capitalism is and describe how racial capitalism undergirds our 

framework constructs. Baltimore City is an important place to examine the relationship 

between racial capitalism and firearm violence for several reasons. Firearm violence is a 

major public health problem in Baltimore City. Over 7000 shootings occurred in Baltimore 

City between the death of Freddie Gray in 2015 and the end of 2023 (Open Baltimore). 

Moreover, Baltimore City recently experienced its highest homicide rate on record at 57 

per 100,000 people, and between 2015 and 2022, Baltimore City had eight consecutive 

years with over 300 homicides (Open Baltimore). There is a great need to investigate 

potential structural drivers of firearm violence in Baltimore City given the numerous forms 

of historical and contemporary racism that have impacted Black residents and communities. 

In 1910, the Baltimore City Council passed Baltimore City Ordinance 610, making it the 

first city in the nation to pass a law to enforce racial residential segregation (Boger, 2009; 

Power, 1983). Moreover, in the intervening years between the passage of this ordinance 

and today, public and private institutions on the local and national levels have enacted 

and engaged in both overt and insidious racist policies and practices, which ultimately 

have had a negative impact on the social and economic well-being of Black residents and 

communities in Baltimore City (Brown, 2021; Pietila, 2012).

1.1. Racial capitalism

Racial capitalism is a concept that posits that the accumulation of capital is mutually 

constituted with racialized exploitation and expropriation (Robinson et al., 1983). The 
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concept was first conceived by South African anti-apartheid activists and scholars in the 

1970s and popularized in the United States by Black studies scholar Cedric Robinson as 

a response to debates within the sociology field about the role of racism with inequality 

(Levenson and Paret, 2022; Robinson et al., 1983). Robinson and other scholars of the 

Black radical tradition viewed racism and capitalism as inseparable, which was in opposition 

to the prevailing ‘Europeanist’ view of capitalism as ‘colorblind’ (Dantzler et al., 2022; 

Robinson et al., 1983). In the intervening years, scholars from different fields have engaged 

with the concept of racial capitalism to extend, challenge, and revise prevailing theories 

and methods within their respective fields (Dantzler et al., 2022; Dantzler, 2021; Fortner, 

2021; Laster Pirtle, 2020; Mustaffa and Dawson, 2021; Petteway, 2022; Rodríguez, 2020; 

Whitley, 2022). Recently, public health researchers have shown interest in integrating racial 

capitalism in their work, largely in response to the COVID-19 pandemic (Laster Pirtle, 2020; 

McClure et al., 2020; Petteway, 2022). For example, Laster Pirtle (2020) suggests that racial 

capitalism is a fundamental cause of the inequities related to the COVID-19 pandemic in the 

United States for several reasons, including that it shapes access to resources and replicates 

historical patterns of inequity (Laster Pirtle, 2020).

Racial capitalism can operate on different socioecological levels of influence; our theoretical 

framework focuses on racial capitalism within the community/neighborhood level. The 

existing literature from the fields of urban sociology and Black geographies—an academic 

subfield of geography that centers blackness in the study of spatial formation—is 

particularly useful in delineating the community and spatial nature of racial capitalism 

(Dantzler et al., 2022; Gilmore, 2002; Hawthorne, 2019; Pulido, 2017). The interaction of 

race, place, and violence has played a foundational role in U.S. economic growth. Chattel 

slavery, along with the genocide of Indigenous peoples and subsequent dispossession of 

their native lands, are embedded in America’s social, economic, and political fabric (Bledsoe 

and Wright, 2019; Gilmore, 2002). Moreover, emerging research from urban sociology and 

Black geographies describes the influence of racial capitalism on processes that assist in the 

maintenance of continual private profit accumulation and socioeconomic inequality within 

cities (Bledsoe and Wright, 2019; Card, 2020; Dantzler, 2021; Rucks-Ahidiana, 2021). In 

particular, the concepts of race, racialization, and differentiation inform urban processes that 

shape the social and economic development (or lack thereof) of urban spaces (Bledsoe and 

Wright, 2019; Card, 2020; Dantzler, 2021; Rucks-Ahidiana, 2021). This emerging research 

has informed our study’s conceptual framework that links structural racism to firearm 

violence. In particular, our study’s theoretical and conceptual framework incorporates two 

major themes of spatialized racial capitalism: 1) racialized spatial stigma and 2) racialized 

dispossession.

1.2. Racialized spatial stigma

The first racial capitalism process related to our theoretical framework is racialized spatial 

stigma. Keene and Padilla (2014) define spatial stigma as “negative representations of 

space” (Keene and Padilla, 2014). The concept of spatial stigma was informed by existing 

social science literature that described how symbolic meanings are attached to places 

(Duncan and Kawachi, 2018; Wacquant, 2007). Within the context of American urban 

environments, the social construction of place is often informed by race (Gilmore, 2002; 
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Hawthorne, 2019; Lipsitz, 2007). Low-income and working-class Black neighborhoods 

are frequently regarded as “bad neighborhoods.” For example, a study by Sampson and 

Raudenbush (2004) found that the perception of neighborhood disorder varied based on a 

neighborhood’s racial composition (Sampson and Raudenbush, 2004). Black neighborhoods 

with the same levels of disorder as White neighborhoods were perceived as having more 

disorder compared to those White neighborhoods (Sampson and Raudenbush, 2004). 

Research literature from Black geographies and urban sociology extends our understanding 

of spatial stigma as it foregrounds the role of racial capitalism in spatial stigma. This 

scholarship emphasizes the mutual significance of the symbolic along with the material 
in the maintenance of spatialized racial capitalism (Gilmore, 2002; Hawthorne, 2019). 

Within urban environments, there is a mutual dependence between racist ideology and 

neoliberal economic ideology to ensure continual capital accumulation for “rent-seeking” 

and ‘profiteering’ private actors (Ashton, 2012; Dantzler, 2021; Immergluck et al., 2020). 

Ruth Wilson Gilmore, a prominent Black geographies scholar, contends that “Capitalism 

requires inequality and racism enshrines it” (Card, 2020). The combined spatial and racial 

stigmatization of Black urban neighborhoods has been a powerful tool to justify many 

urban processes and practices including de facto and de jure segregation, the devaluation 

of housing in Black neighborhoods, and urban decline in American cities (Dantzler, 2021; 

Immergluck et al., 2020). Several studies of racial capitalism scholarship have interrogated 

how prominent institutions and individuals (including politicians, the police, the media, 

and universities) have used racialized spatial stigma and associated perceptions of “racial 

threat” to gain money, land, and power (Akbar, 2018; Gomez, 2012; Loyd and Bonds, 

2018; Mollett and Faria, 2018; Phinney, 2022; Riley et al., 2024; White et al., 2021). 

For example Brown (2021) highlights the role that the Federal Highway Administration 

(FHA) played in creating and shaping White suburbs and “Black ghettos” in Baltimore 

City through the construction of superhighways in the 1940s and 1950s (Brown, 2021). 

This led to the development of wealthy White neighborhoods with exclusionary zoning 

in the suburbs surrounding Baltimore City while simultaneously shaping demonized urban 

areas in the city where low-income Black Baltimoreans were concentrated. The racialized 

stigmatization of Black neighborhoods ultimately led to the usage of eminent domain by 

the FHA to build federal highways. The FHA’s usage of eminent domain resulted in the 

dispossession of Black Baltimoreans’ homes and the displacement of Black Baltimorean 

families. The FHA’s work has rarely been beneficial to Black Baltimore residents and has 

often led to the destruction of Black Baltimore neighborhoods, including the construction 

of a 1.3 mile 6-lane expressway fragment in Baltimore City called “Highway to Nowhere” 

(Phillips de Lucas, 2020). This highway fragment was once the site of several bustling Black 

neighborhoods.

1.3. Racialized dispossession

The second process of racial capitalism related to our theoretical framework is racialized 

dispossession. Urban sociologist Prentiss Dantzler offers an insightful overview of racial 

capitalism and racialized dispossession specifically. Dantzler (2021) describes dispossession 

as “the explicit taking of both physical land and property and the erasure of symbolic forms 

of occupation” (Dantzler, 2021). Dantzler and other urban sociology scholars argue that 

within urban spaces, dispossession is an intentional process driven by those with economic 

Uzzi et al. Page 5

Soc Sci Med. Author manuscript; available in PMC 2025 January 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



and political power (Dantzler, 2021; Gilmore, 2002; Mollett and Faria, 2018). These 

scholars notably contend that the process of dispossession has a “racial character,” where 

residents and neighborhoods within a city are “racially marked” (Dantzler, 2021; Gilmore, 

2002; Mollett and Faria, 2018; Rucks-Ahidiana, 2021). This allows for private and public 

institutions to use different modalities to both exploit and (de)value the assets of residents 

and neighborhoods on a racialized basis (Dantzler, 2021; Rucks-Ahidiana, 2021). Modalities 

for dispossession have included real estate (e.g., redlining, foreclosures), city planning (e.g., 

exclusionary zoning) and government policy (e.g., eminent domain) (Bledsoe and Wright, 

2019; Dantzler, 2021; Fields and Raymond, 2021; Fullilove and Wallace, 2011; Markley 

et al., 2020; Saegert et al., 2011). The dispossession of assets in Black neighborhoods 

has been a particular issue in Baltimore City. In the book The Black Butterfly, Lawrence 

Brown describes how various practices, such as redlining, blockbusting, urban renewal, 

and subprime mortgage lending (i.e., expensive mortgage loans that have higher interest 

rates) have extracted wealth and resources from Black neighborhoods (Brown, 2021). 

Neighborhood housing instability has been an issue for both middle-class and low-income 

Black Baltimore neighborhoods due to banks intentionally targeting Black borrowers across 

economic class with subprime mortgages (Massey et al., 2016; Rugh et al., 2015). As a 

result of the high levels of racialized subprime mortgage lending, Black neighborhoods were 

more likely to have higher foreclosure rates compared to other neighborhoods (Mallach 

and Harrison, 2021; Rugh and Massey, 2010). Researchers estimate that by 2012, Black 

borrowers in Baltimore City had lost at least $2 million in home equity due to the subprime 

mortgage crisis (Rugh et al., 2015).

1.4. Investigating the relationship between racial capitalism and firearm violence

In this article, we present the results of a descriptive epidemiological study that takes a 

structural intersectionality approach to highlight an example of the relationship between 

racial capitalism and firearm violence. Structural intersectionality is an emerging research 

approach within intersectionality literature that highlights the impact of intersecting systems 

of oppression on population health through the examination of social inequities within large-

scale institutions (Homan et al., 2021). This structural approach is in alignment with the 

theoretical framing of interlocking systems of oppression by early intersectionality scholars 

(Collins, 2019; Combahee River Collective, 1977; Crenshaw, 1990)and extends beyond 

commonly used intersectionality analytical approaches that only examine the intersection of 

individual-level social statuses. One major benefit of a structural intersectionality approach 

is that it provides researchers the opportunity to better understand and explore how the social 

context of systems of oppression—such as structural racism and classism—can vary by time 

and place (Homan et al., 2021). Subsequently, scholars can identify the indicators related to 

social contexts and assess potential relationships between these indicators and health/social 

outcomes.

To incorporate a structural intersectionality approach in our study, we identified two 

indicators of racial capitalism 1) historical redlining and 2) subprime mortgage lending. 

These racial capitalism indicators will highlight two intersecting systems of oppression—

structural racism and structural economic inequality—across time and within Baltimore 

City. As mentioned previously, historical redlining was a practice in the 1930s that 
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“spatially marked” neighborhoods based on their desirability for investment (Hillier, 2003). 

To operationalize redlining, we utilized HOLC grades from Baltimore’s 1937 “residential 

security map” (i.e., redlining map). Subprime mortgage lending is the practice of providing 

mortgage loans that have higher interest rates and are more expensive to pay off than 

standard mortgage loans (Mayer and Pence, 2008). The Home Mortgage Disclosure Act 

(HMDA) characterizes subprime mortgage loans as home loans with an interest rate of 

three percentage points over the United States Treasury Department benchmark (Mayer and 

Pence, 2008). To operationalize subprime mortgage lending, we used Baltimore City HMDA 

data from 2004 to 2006. In the existing literature, the years 2004–2006 are widely accepted 

as the peak years of the subprime lending era (Hall et al., 2015; Hyra et al., 2013; Rugh 

et al., 2015). Using data from the height of the subprime lending era in our analysis allows 

for an examination of the racial capitalist nature of subprime mortgage lending at its most 

unrestrained state.

We are interested in examining the interaction of redlining and subprime lending for several 

reasons. First, both subprime lending and redlining capture the two components of racial 

capitalism that form the basis of our conceptual framework: racialized spatial stigmatization 

and racialized dispossession. Second, we were interested in utilizing a “life-course” 

approach to study structural racism and firearm violence (Adkins-Jackson et al., 2022; 

Kuh et al., 2003). This approach involves examining a neighborhood’s trajectory of racial 

capitalism over a wide span of time (i.e., 1930s to mid-2000s). Different neighborhoods 

in Baltimore may have seen their relative level of racial capitalism increase, decrease, 

or remain the same over this period. In capturing this change in racial capitalism over 

time, we will be able to assess the enduring impact of housing-based structural racism 

and racial capitalism on firearm violence spatial disparities in Baltimore City. We also 

intentionally chose the time points of our two dimensions of structural racism. Both the 

1930s and the 2000s are what spatial life-course scholars would consider to be important 

transitional points in the developmental history of neighborhoods in our study (Cummins 

et al., 2007; Lekkas et al., 2017; Pearce, 2018). A transitional point in the context of 

our study is a time period where experiencing racism would have a disproportionate or 

significant influence on a neighborhood’s long-term development and subsequent risk of 

firearm violence. When considering the manifestations of spatialized racism and racialized 

capitalism in the U.S., the 1930s and 2000s were critical periods for multiple reasons. 

First, both the 1930s and 2000s were temporally proximate to two of the most significant 

financial crises in America’s history (i.e., the Great Depression and the Great Recession). 

Second, both the 1930s and 2000s were time periods where public and private institutions 

were heavily engaged in the housing market (Immergluck, 2011; Reid et al., 2017). Private 

banks, through their predatory inclusionary lending, and HOLC, via its federally-backed 

loans, had the potential to enact both racialized dispossession and racialized spatial stigma 

towards Black neighborhoods in a powerful and almost unfettered manner (Hillier, 2003; 

Reid et al., 2017; Swan, 2020; Taylor, 2019). Finally, to get a better understanding of the 

interaction among different dimensions of racism, we are interested in capturing processes 

where multiple institutions enact spatialized racism. This is aligned with emerging best 

practices of structural racism measurements that capture the broad and systemic ways in 
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which multiple institutions interact together to reinforce disparities in health and social 

outcomes (Adkins-Jackson et al., 2022; Brown and Homan, 2022; Dean and Thorpe, 2022).

In addition to the conceptual reasons stated above, we chose to use racialized subprime 

mortgage lending from 2004 to 2006 as we were interested with incorporating a sufficient 

temporal lag between the subprime lending era and the outcome period (2015–2019) to 

capture the accumulation of the negative physical and social environment impacts potentially 

associated with racial capitalism via subprime lending. A major factor associated with a 

neighborhood’s negative physical and social features is vacant homes and hypervacancy 

(i.e., a phenomenon where “abandonment, vacant homes, and vacant lots are a dominant 

feature of a neighborhood’s physical landscape”) (Mallach, 2018). There was an extended 

time period of high foreclosure levels during and following the subprime lending crisis 

which contributed to a vacancy and hypervacancy crisis in Maryland, and Baltimore City 

specifically (Harrison and Immergluck, 2023; Rugh et al., 2015; Rugh and Massey, 2010). 

The rate of foreclosures in Maryland reached its peak in 2010 and the foreclosure rate did 

not reach pre-subprime lending era levels until the mid-2010s (Mallach and Harrison, 2021; 

Maryland Foreclosure Task Force, 2012).

A conceptual model visualizing our view of the relationship between racial capitalism and 

firearm violence is in Fig. 1. In the conceptual model, we propose that the processes of 

racialized spatial stigma and racialized dispossession interact with one another and are 

connected to firearm violence via neighborhood environmental factors (i.e., neighborhood 

built and social environment). This conceptual model is informed by theories and concepts 

from a range of fields, including sociology, geography, legal studies, and criminology. 

Existing literature suggests that racial capitalism processes like dispossession and spatial 

stigmatization may impact the neighborhood built and social environment (Brown, 2021; 

Gonzalez and Mutua, 2022; Rothstein, 2017; Taylor, 2019). Furthermore, previous studies 

have examined the relationship between neighborhood environmental factors and firearm 

violence. These studies have shown that neighborhoods with higher levels of neighborhood 

environmental factors like foreclosure, vacant housing, and lower levels of collective 

efficacy have an increased risk for firearm violence (Branas et al., 2013; Cui and Walsh, 

2015; Sampson et al., 1997) .

The objective of this journal article is to present a novel theoretical framework that offers a 

conceptualization of the relationship between racial capitalism and firearm violence within 

the context of neighborhoods in the United States. Moreover, we present a descriptive 

epidemiological study that assesses selected components of this framework. In our study 

we describe how two forms of past and present housing-based racial capitalism—redlining 

and racialized subprime mortgage lending—are potentially related to firearm violence in 

Baltimore City. We hypothesize that the burden of firearm violence will be highest in 

neighborhoods that experienced high sustained levels of racial capitalism.

2. Methods

We performed an ecological cross-sectional study of firearm violence in Baltimore City, 

Maryland. We excluded 54 of Baltimore City’s 200 census tracts from our analyses. Of the 
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54 tracts excluded, 49 tracts were excluded because a majority of the tract’s land mass was 

not covered by one HOLC grade, and three tracts were excluded because of a major spatial 

mismatch between the year 2000 census tract geographies (linked to subprime lending 

data) and the year 2010 census tract geographies (linked to redlining and firearm violence 

data). Two additional tracts were excluded as they did not contain residential zoning. Our 

final dataset included 146 census tracts. The primary outcome was the 2015–2019 firearm 

violence data (nonfatal shootings and fatal shootings) provided by the Baltimore Police 

Department. A total of 4875 shootings (3432 nonfatal and 1443 fatal) were geocoded and 

aggregated to the census tract level. To calculate the firearm violence rate, we divided the 

total number of firearm violence incidents in a census tract by its total population in the 

2019 5-year US Census Bureau’s American Community Survey (ACS). We scaled our rates 

to annualized rates per 10,000 residents (the size of a large neighborhood).

For historical redlining, we dichotomized the HOLC grades from the 1937 Baltimore 

residential security map (Nelson et al., 2020). We operationalized our redlining construct 

based on whether the census tract’s HOLC grade would be considered desirable (or not) for 

home loans and investment. Census tracts with high HOLC grades of ‘A’ and ‘B’ (areas 

that were viewed by HOLC assessors as being the ‘best’ and ‘still desirable’ for investment) 

were defined as having no redlining. Conversely, census tracts with low HOLC grades of 

‘C’ and ‘D’ (areas that were viewed by HOLC assessors as being ‘definitely declining’ and 

‘hazardous’ for investment) were defined as having high redlining.

For subprime mortgage lending, we generated tract-level Index of Concentration at the 

Extremes (ICE) scores, using mortgage loan-level data from the Home Mortgage Disclosure 

Act (HMDA) database from 2004–2006 (Avery et al., 2007). To generate a tract’s ICE 

score, within a geographic area, we tabulated the difference in the number of borrowers 

in the tract that were most advantaged by race and loan status (non--Hispanic White 

borrowers with prime loans—i.e., loans with cheaper, competitive rates) from the number of 

borrowers in the tract that were most disadvantaged by race and loan status (non-Hispanic 

Black borrowers with subprime loans) and this number was divided by the total number 

of loans disbursed within the tract. Our study’s ICE scores can be viewed as a proxy 

for area-level racial capitalism by banks and other lending institutions due to racialized 

subprime mortgage lending. We utilized racialized subprime mortgage lending ICE scores 

due to our interest in the way that race and mortgage loan status intersect to influence 

neighborhood-level disparities in dispossession and stigma. Census tracts with an ICE score 

above the median split were defined as having high ICE scores (greater advantage and lower 

racialized subprime lending), and tracts with scores below the median split were defined as 

having low ICE scores (greater disadvantage and higher racialized subprime lending).

We used a cross-classification method of the redlining and subprime lending variables to 

generate four intersectional groups that describe the different neighborhood trajectories 

of racial capitalism in Baltimore City (Fig. 2): 1) Sustained advantaged (census tracts 

that were not historically redlined and experienced lower racialized subprime lending); 

2) Sustained disadvantaged (tracts that were historically redlined and experienced higher 

racialized subprime lending); 3) Contemporary advantaged (tracts that were historically 
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redlined and experienced lower racialized subprime lending); 4) Previous advantaged (tracts 

that were not historically redlined and experienced higher racialized subprime lending).

We used three measures of additive interaction (joint disparity, excess intersectional 

disparity, and the attributable proportion of excess intersectional disparity) to describe 

neighborhood-level firearm violence disparities (Bauer et al., 2021; Jackson et al., 2016). 

The joint disparity describes the difference in average annual firearm violence rate during 

the study period (2015–2019) when comparing the sustained disadvantaged tracts and 

sustained advantaged tracts. The excess intersectional disparity describes the magnitude 

to which the intersection of redlining and racialized subprime lending contributes to the 

joint disparity outcome (as opposed to the contribution of redlining alone or subprime 

lending alone). The attributable proportion of excess intersectional disparity describes the 

proportion of firearm violence within sustained disadvantaged tracts that can be explained 

by the intersection of redlining and subprime lending. The results of our additive interaction 

measures were derived from calculations that used the firearm violence rate averages 

of our intersectional groups (Jackson et al., 2016). We used a bootstrapping procedure 

to compute estimated confidence intervals for each additive interaction measure. We 

performed descriptive additive interaction calculations to identify potential health inequities 

in firearm violence and did not adjust for other factors (Bauer et al., 2014). Scholars 

of intersectionality research have reported that additive interaction measures have greater 

public health relevance in comparison to other interaction scales as additive interaction 

analyzes absolute effects (Bauer et al., 2014; Jackson, 2021; Jackson et al., 2016).

3. Results

Of the study’s 146 census tracts, 34% were classified as sustained disadvantaged, 16% 

were sustained advantaged, 32% were contemporary advantaged, and 18% were previous 

advantaged. A map of Baltimore City’s intersectional groups is in Fig. 3. As shown in the 

map, the tracts tend to cluster by intersectional group. The sustained disadvantaged tracts 

(in purple) tend to cluster in east and west Baltimore, while the sustained advantaged tracts 

(in yellow) tend to cluster in north and northeast Baltimore. Moreover, the contemporary 

advantaged tracts (in green) tend to cluster around the Baltimore harbor and downtown 

area, while the previous advantaged tracts (in blue) tend to cluster in north-west Baltimore. 

In Table 1, we present a selection of the firearm violence and socioeconomic descriptive 

statistics of the intersectional groups to highlight the similarities and differences between 

the groups. The mean yearly average total shooting rate was 19 per 10,000 residents (range 

0–81 per 10,000 residents). For the four intersectional groups, the mean annualized total 

shooting rates per 10,000 residents were as follows: sustained disadvantaged: 42, previous 

advantaged: 18, contemporary advantaged: 12 and sustained advantaged: 5.

Within existing literature, these socioeconomic indicators have commonly been associated 

with structural racism and/or firearm violence (Branas et al., 2013; Jones-Webb and Wall, 

2008; Krivo et al., 2021; Marineau et al., 2024; Rowhani-Rahbar et al., 2019). Of the four 

intersectional groups, the sustained disadvantaged group was the most vulnerable on key 

socioeconomic indicators, including, vacant housing percentage, poverty, college-educated 

percentage, and median household income. We used a map (Fig. 4) to display the high 
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burden of total shootings in sustained disadvantaged tracts (highlighted in red). These tracts, 

which cluster in east and west Baltimore, tend to have higher total shooting rates (darker 

gray color) in comparison to other tracts.

With regards to our measures of additive interaction (Table 2), the joint disparity of total 

shootings was 37 per 10,000 residents, meaning that a sustained disadvantaged tract of 

10,000 residents had on average 37 more shootings a year compared to a similarly populated 

sustained advantaged tract. The excess intersectional disparity for total shootings was 17 

per 10,000 residents. This suggests that in a sustained disadvantaged census tract of 10,000 

residents, the intersection of redlining and subprime mortgage lending results in an excess of 

17 shootings a year. Moreover, we found the attributable proportion of excess intersectional 

disparity was 40%, indicating that two-fifths of the overall total shooting rate in sustained 

disadvantaged census tracts potentially could be linked with the intersection of redlining and 

racialized subprime lending.

4. Discussion

Our study found that the intersection of historical redlining and racialized subprime lending 

is related to spatial firearm violence inequities within Baltimore City. There was a large 

disparity in firearm violence rates when comparing sustained advantaged and sustained 

disadvantaged census tracts. We found that sustained disadvantaged census tracts are highly 

burdened with firearm violence. A sustained disadvantaged tract of 10,000 residents had 

on average, over three more shootings a month compared to a similarly sized sustained 

advantaged tract. Our study results suggest that the intersection of redlining and subprime 

mortgage lending specifically could have potentially played a large role in explaining the 

firearm violence rate gap between sustained advantaged and sustained disadvantaged tracts. 

Within a sustained disadvantaged neighborhood over one year, there was on average 17 

additional shootings (40% more) than what we would expect specifically due to the interplay 

between historical and contemporary racial capitalism. Moreover, 902 of the 2279 shootings 

that occurred in sustained disadvantaged tracts between 2015 and 2019 could potentially be 

associated with the intersection of redlining and subprime mortgage lending. These results 

suggest that in sustained disadvantaged tracts, the contributors to shootings go beyond 

the contemporary neighborhood landscape. Our findings also emphasize the importance 

of considering the trajectory of racial capitalism over an extended amount of time when 

investigating potential structural determinants of firearm violence inequities.

To our knowledge, this is the first study to explicitly incorporate a racial capitalism 

theoretical framework to investigate the relationship of intersecting structural factors with 

neighborhood-level firearm violence. Our results align with previous research that links high 

redlining and socioeconomic disadvantage with higher violence rates (Jacoby et al., 2018; 

Krieger et al., 2017; Krivo et al., 2021; Schleimer et al., 2022; Uzzi et al., 2023).

We used a structural intersectionality approach to examine the interplay between two 

dimensions of racial capitalism (historical redlining and subprime mortgage lending) 

and spatial disparities of firearm violence in Baltimore City. Through this intersectional 

approach, we observed a dose-response relationship between exposure to racial capitalism 
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and average firearm violence rates among our intersectional groups. Our results show 

that tracts exposed to the highest levels of racial capitalism at the transitional periods of 

historical redlining in the 1930s and during the height of the 2000s subprime lending 

era (sustained disadvantaged group) had on average firearm violence rates that were 8 

times higher compared to tracts exposed to the lowest levels of racial capitalism at these 

transitional periods (sustained advantaged group). The contemporary advantaged group and 

the previous advantaged group had similar average firearm violence rates to each other, 

which fell in between the rates of the two other intersectional groups.

While our study focused on assessing the relationship between racial capitalism and firearm 

violence within Baltimore City, our findings can be relevant and generalizable to other 

cities across the United States. During (and between) our study’s two transitional periods

—the Great Depression (1930s) and the Great Recession (mid-2000s)—a broad swath of 

institutions nationwide engaged in structural racist practices that promoted unfettered racial 

capitalism (Aaronson et al., 2021; Fields and Raymond, 2021; Whittaker et al., 2023). The 

institutions engaged in racial capitalism included public actors—e.g., HOLC implementing 

redlining; private actors—e.g., banks engaging in predatory subprime mortgage lending and 

foreclosures); and, non-profit actors—e.g., universities engaging in land-banking of land in 

low-income Black neighborhoods (Gomez, 2012; Rothstein, 2017; Taylor, 2019). Previous 

nationwide studies have outlined adverse social, economic and health-related outcomes that 

historical redlining and subprime mortgage lending has had on Black communities (Graetz 

and Esposito, 2023; Hyra et al., 2013; Mujahid et al., 2021). As a result of these and other 

racial capitalist practices, Black people and Black neighborhoods across the country have 

experienced the racialized dispossession of their assets and have been subjected to intense 

racialized spatial stigmatization. To adequately challenge racial capitalism, it is imperative 

that we address the underlying systems and forces of racial and economic exploitation, target 

the formal and informal interconnections between institutions that enact racial capitalist 

processes and policies as well as engage with community-led advocacy efforts to transform 

the built and social environment of neighborhoods disadvantaged by racialized processes 

(Creary, 2021; Gee and Hicken, 2021). There are several community-based organizations 

in Baltimore City that are leading the effort to challenge housing-based racial capitalism, 

including Black Women Build Baltimore, the Black Butterfly Project, Parity Homes, and the 

Stop Oppressive Seizures Fund (SOS Fund).

Our study limitations should be noted. First, there was a census tract geography mismatch 

among our different datasets as our data spanned two decennial censuses (2000 and 2010). 

We aggregated redlining and firearm violence data using Baltimore City’s 2010 census 

tract geography and the subprime mortgage lending data was linked to the 2000 census 

tract geography. Census tract boundaries often change between each decennial census. 

While most of Baltimore City’s census tract boundaries remained the same between 2000 

and 2010, there were three census tract boundaries that changed significantly, and so 

we excluded them from our analysis. Future intersectional spatial analyses could use a 

range of areal interpolation methods to resolve issues of geography mismatch (Walker, 

2022). A second issue is that there was a significant number of mortgage loans in our 

HMDA dataset that did not have the race category filled out and therefore were classified 

as unknown race (around 15%). For loans to be included in our subprime ICE scores, 
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they had to be from Black borrowers or White borrowers. We do know that unknown 

borrowers had a high percentage of subprime loans (54%). If the actual race of unknown 

borrowers were biased to be White borrowers or Black borrowers, this could impact our 

results and the interpretation of our findings. Finally, given that we conducted a descriptive 

epidemiological study, we only investigated selected components of our conceptual model 

(e.g., racialized dispossession, racialized spatial stigma, and firearm violence). Future 

studies could incorporate neighborhood environmental factors such as vacant housing 

to investigate the full conceptual model. This line of research could help specify the 

relationship bewteen racial capitalism and firearm violence, particularly how the relationship 

between racialized social processes and firearm violence is mediated or moderated by the 

built and social environment.

Overall, we used an intersectional approach to illustrate how two interlocking processes 

related to structural racism —redlining and subprime mortgage lending—are related to 

firearm violence inequities in Baltimore City. Our theoretical framework highlighted the 

role of racial capitalism in structuring neighborhoods and producing spatial inequities of 

firearm violence in Baltimore City. Our study is part of a growing number of studies that 

simultaneously examine redlining along with contemporary social categories of advantage/

oppression (Graetz and Esposito, 2023; Lynch et al., 2021; Swope et al., 2022; Uzzi et al., 

2023). This represents a progression in the field of structural racism research and is aligned 

with the emerging consensus on best practices for structural racism measurement. To further 

extend research on racial capitalism and firearm violence, we need to delineate the causal 

pathways between these two constructs. The additive interaction measures used in our study 

are primarily descriptive. This type of research is mainly interested in identifying violence 

inequalities and revealing real-world risks of firearm violence. Future research studies 

can extend our descriptive epidemiological research by utilizing spatio-temporal regression 

modeling to determine causal pathways between multiple dimensions of structural racism 

(racial capitalism) and firearm violence. Our theoretical understanding of the relationship 

between structural racism and firearm violence will also improve with greater delineation of 

its causal pathway.

Similar to Uzzi et al. this study took a descriptive epidemiological analytic approach 

to investigate the relationship between structural racism and neighborhood-level firearm 

violence outcomes (Uzzi et al., 2023). This study extends on Uzzi et al. as it examines 

both fatal and nonfatal shootings and utilizes a contemporary measure of structural racism 

that captures the operationalization of racist ideology within housing-related institutions 

(i.e., predatory lending by banks to Black Americans in the form of subprime mortgage 

lending). Moreover, this study incorporates a theoretical framework that explains how 

racial capitalism could potentially shape spatial firearm violence inequities. Engaging with 

theories of racism is incredibly important within firearm violence research as theoretical 

frameworks on the causes of violence often drive the types of policy solutions implemented 

within neighborhoods. As prominent sociologist Darnell Hawkins notes, “social theory 

and public policy are inextricably linked” (Hawkins, 1993). There are several examples 

of past debunked theories of violence based on frameworks that have pathologized Black 

Americans—e.g. research on superpredators and the Black underclass. These theoretical 

frameworks led to and substantiated policies such as the stop and frisk, zero-tolerance 

Uzzi et al. Page 13

Soc Sci Med. Author manuscript; available in PMC 2025 January 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



policing, and the three-strikes law which have largely had harmful and traumatic impacts on 

Black people and Black communities throughout the US (Edwards et al., 2019; Jackson 

et al., 2019; Theall et al., 2022). With the renewed interest in structural racism and 

firearm violence, researchers have the opportunity to engage with Black philosophical 

perspectives and academic scholarship from a range of fields, including history, ethnic 

studies, urban sociology, legal studies, Black criminology, and Black geographies to 

establish robust theoretical, methodological, and analytical frameworks for research on 

racial capitalism, structural racism, and firearm violence. Utilizing theoretical frameworks 

informed by philosophical perspectives from scholars of color and robust descriptive and 

inferential analytic approaches, such as additive interaction, mediation, multi-level, or 

causal decomposition modeling, would allow public health researchers and practitioners 

to 1) identify and measure the social, structural, and economic forces that influence the 

diverging trajectories of different neighborhoods; 2) identify sites of intervention for firearm 

violence prevention solutions; and 3) partner with policymakers, advocates and practitioners 

to develop and evaluate programs and policies that address the root causes of firearm 

violence, including structural racism and racial capitalism and prioritize health equity and 

racial justice.
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Fig. 1. 
Conceptual model of racial capitalism and firearm violence.
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Fig. 2. 
Description of Intersectional Groups (redlining and subprime mortgage lending).
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Fig. 3. 
Map of Intersectional Groups in Baltimore City (Historical Redlining and Subprime 

Mortgage Lending intersection).
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Fig. 4. 
Map of average annual firearm violence rates for Baltimore City census tracts, 2015–2019.
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Table 1

Descriptive statistics of the four intersectional groups, excluded tracts, and Baltimore City average (Firearm 

Violence rate and selected socioeconomic indicators).

Variable Sustained 
advantaged, N 
= 24a

Contemporary 
advantaged, N = 
46a

Previous 
advantaged, N 
= 26a

Sustained 
disadvantaged, N 
= 50a

Excluded 
tractsb, N = 
52a

Baltimore 
City average 
N = 198a

Firearm Violence 
Rate c

5 12 18 42 11 19

Vacant Housingd% 11 17 19 35 13 20

Below Povertyd% 11 17 22 35 20 23

College 
Educatedd%

40 50 18 11 33 30

Black Residentsd% 50 30 92 89 55 62

Median Household 73,742 71,173 45,429 30,822 55,696 53,849

Incomed($)

All variables show mean averages.

a
N= Number of census tracts in the group.

b
Excluded tracts did not have HOLC grades assigned to them or there was a mismatch in census tract geographies between subprime lending and 

firearm violence data. Only excluded tracts that contained residential zoning are included in the table.

c
Mean annualized firearm violence rates per 10,000 residents from 2015 to 2019 Baltimore Police Department data.

d
Socioeconomic variables are from 5-year 2019 U.S. Census Bureau American Community Survey.
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Table 2

Intersectional Measures for Historical redlining and Racialized subprime mortgage lending on firearm 

violence in Baltimore City (2015–2019).

Intersectional Measure Outcome 95% Confidence Interval

Joint Disparity a 37 (32–43)

 Referent Redlining Disparitya 7 (3–11)

 Referent Subprime Lending Disparitya 13 (9–18)

 Excess Intersectional Disparitya 17 (9–23)

Attributable Proportion of Excess 40% (24%–53%)

 Intersectional Disparityb

a
The disparity measures are reported as firearm violence rates per 10,000 residents.

b
The Attributable proportion measure is reported as a percentage. The Attributable proportion measure equals the Excess Intersectional Disparity 

firearm violence rate/mean average firearm violence rate for sustained disadvantaged tracts.
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