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Abstract  Following the Great Depression and
related home foreclosures, the federal government
established new agencies to facilitate access to afford-
able home mortgages, including the Home Owners’
Loan Corporation (HOLC) and Federal Housing
Administration (FHA). HOLC and FHA directed
widespread neighborhood appraisals to determine
investment risk, referred to as “redlining,” which
took into account residents’ race. Redlining thereby
contributed to segregation, disinvestment, and racial
inequities in opportunities for homeownership and
wealth accumulation. Recent research examines
associations between historical redlining and sub-
sequent environmental determinants of health and
health-related outcomes. In this scoping review, we
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assess the extent of the current body of evidence, the
range of outcomes studied, and key study character-
istics, examining the direction and strength of the
relationship between redlining, neighborhood envi-
ronments, and health as well as different methodo-
logical approaches. Overall, studies nearly universally
report evidence of an association between redlining
and health-relevant outcomes, although heterogene-
ity in study design precludes direct comparison of
results. We critically consider evidence regarding
HOLC’s causality and offer a conceptual framework
for the relationship between redlining and present-day
health. Finally, we point to key directions for future
research to improve and broaden understanding of
redlining’s enduring impact and translate findings
into public health and planning practice.

Keywords Housing - HOLC - Health disparities -
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Introduction

To stabilize housing markets and homeownership fol-
lowing the Great Depression, the federal government
established the Home Owners’ Loan Corporation
(HOLC) — which offered refinancing assistance to
struggling homeowners, purchasing their mortgages
and reissuing amortized mortgages with longer repay-
ment timelines — as well as the Federal Housing
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Fig. 1 HOLC map of Oakland, CA. Published by the Mapping Inequality project [7] under a Creative Commons Attribution-Non-
Commercial-ShareAlike 4.0 International License (https://creativecommons.org/licenses/by-nc-sa/4.0/).

Administration (FHA) — which underwrote mort-
gage risk to increase banks’ comfort with mortgage
lending. In consultation with local financial and real
estate informants, these agencies conducted wide-
spread neighborhood appraisals of investment risk in
the form of color-coded “residential security” maps
(Fig. 1) — typically ranking neighborhoods from
“A,” best, to “D,” hazardous. The practice of ranking
neighborhoods as hazardous and credit-unworthy is
referred to as “redlining,” after the color assigned to
“D” grade neighborhoods on these maps [1-5].
Among other factors, the assessments explicitly
considered neighborhood residents’ race and ethnic-
ity, with the presence of people of color, immigrant,
and/or Jewish residents typically considered detri-
mental. In particular, almost no neighborhoods noted
to include Black and East Asian or Filipino residents
received “A” or “B” ratings [6, 7]. Redlining deepened
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neighborhood racial residential segregation [2, 8],
and Black and other prospective homebuyers of color
were disproportionately shut out from favorable loan
terms and new housing developments — contribut-
ing to long-term disinvestment in their neighbor-
hoods [1, 9]. Recent research points to the persistence
of present-day economic disadvantage in formerly
redlined neighborhoods, including higher poverty,
vacancy rates, risk of loan denials, subprime lending,
and mortgage default, and lower economic mobility,
homeownership rates, and home values [8, 10-12].
However, another plausible effect of redlining — on
health — has until recently been underexplored.
Following the recent digitization of HOLC
maps [7, 13], a growing number of studies assess
redlining’s association with present-day environ-
mental determinants of health and health outcomes.
Lee et al. examined 12 studies of redlining and
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health in a recent systematic review [14], finding
that overall redlining was associated with a range of
adverse health outcomes. However, no review has yet
included studies on the relationship between redlining
and environmental determinants of health.

In this scoping review, we summarize the literature
on the relationship between historical redlining and
subsequent environmental determinants of health and
health outcomes, including 21 studies not included in
Lee et al.’s review. We assess the range of outcomes
studied, conceptual framing, variation in study geog-
raphy and design, and extent of the current evidence
regarding the direction and strength of the relation-
ship between redlining and health-relevant out-
comes with the purpose of informing future work in
this area. We build on Lee et al.’s review through an
expanded discussion of study design characteristics
and conceptual approaches, and conclude by offering
a conceptual framework for understanding the role
of redlining in contributing to health disparities and
identifying directions for future research.

Methods

Scoping reviews provide an overview of evidence on
a topic, assessing the current extent of coverage as
well as the range and characteristics of studies. They
are best suited for assessing the scope of the cur-
rent body of evidence, understanding how research
is being conducted on the topic, identifying knowl-
edge gaps, and clarifying key concepts [15]. They can
therefore be valuable when a topic has not yet been
comprehensively reviewed [16], as in our case. We
followed a structured process proposed by Arksey and
O’Malley [17] and elaborated by Levac et al. [18],
and further developed into the PRISMA extension for
scoping reviews checklist [19].

Search Strategy

Articles were included if they were published in
English, in a peer-reviewed journal, and quantita-
tively and/or geographically examined the relation-
ship between historical HOLC or FHA redlining
and a subsequent health outcome or environmental
determinant of health. The search query used was the
formulation relevant to the search engine of the com-
bination of “redlining OR HOLC” AND “health OR

environment”. We searched PubMed and Web of Sci-
ence for relevant studies on September 15, 2021. We
did not set limits on publication date. After exclud-
ing duplicates, articles were identified for inclusion
based on an initial screen of abstracts followed by a
full text review. Subsequently, a manual backward
citation search and forward citation search in Google
Scholar were used to identify five additional articles
that met the inclusion criteria. We updated the results
in March 2022 to add 8 additional studies published
since our initial search. The search process is shown
in Fig. 2 (a bibliography of all papers considered is
provided in Appendix 1).

Data Extraction and Synthesis

Key study characteristics were extracted and entered into
a standardized chart. A draft extraction form was devel-
oped collaboratively by the authors prior to the search.
Following study selection, authors conducted a trial of
the extraction form with two studies to ensure relevance
and completeness, and continued to make updates to
the chart on an iterative basis. Data extraction was con-
ducted by CS, with secondary review by LJC for more
complex studies. Researchers met regularly to discuss
findings, with particular attention to connecting included
studies’ design and insights to literature on redlining
from other fields such as economics and history.

Results

Thirty-three articles were selected for inclusion. The
vast majority (30) were published in 2020 or later,
and the earliest publication date was 2017. All studies
used HOLC grades as the indicator for redlining. All
studies were quantitative and assessed outcomes at
one time point only (except for two studies that incor-
porate longitudinal analysis of a short trajectory in
the present day [20, 21]). Based on author affiliations
and journal of publication, most studies came from a
public health discipline, while fewer arose from urban
planning, geography, or environmental and sustain-
ability studies.

Conceptual Framework

Studies typically conceptualized HOLC grades as
exerting an active, potentially causal effect on the
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Fig. 2 PRISMA flowchart showing the study selection process

outcome of interest throughsome combination of
pathways relating to racial segregation, capital dis-
investment, and reduced wealth accumulation from-
homeownership. There were several exceptions in
which studies posited potential limitations to HOLC’s
direct effect. For example, Jacoby et al. viewed HOLC
grades as a “spatial representation of place-based
racial discrimination” that was not necessarilydirectly
influential in lending patterns itself [22]. Similarly,
Huang and Sehgal point to HOLC maps as “a proxy
for de jure and de facto government policy” rather
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than conceptualizing them as having “by themselves
caused” health impacts [23]. And Benns et al. rec-
ognized debate over how HOLC maps were actually
used, but argued regardless, they “represent a striking
visualrepresentation of the institutional racism that
was prevalent” at the time [24]. Studies frequently
situated redlining as a process of structural or insti-
tutional racism. One study drew on theories of social
production of space [25], three on ecosocial theory
[26-28], and another on political ecology [21]. Only
three studies included a conceptual diagram [29-31].
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Fig. 3 Geographic distribu-
tion of studies reporting
results specific to a particu-
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Studies focused on a single city (13 studies); multiple
cities within a region or state (8); all possible HOLC
graded areas (7); or multiple cities nationwide (5).
Geographical distribution is shown in Fig. 3.

Outcomes

Seventeen studies examined health-related out-
comes (Table 1), while 13 examined environmental
determinants of health (Table 2); three examined
both types (Table 3). Categories of health-related
outcomes included chronic conditions (5 studies),
maternal and infant health (5), general health (4),
injury (3), mental health (2), infectious disease
(2), health behavior (2), preventive measures (2),
heat-related illness (1), childhood lead poison-
ing (1), and surgery (1). Studies of environmental
determinants focused on the biophysical (10) and
retail (6) environments. Most studies examined
only one outcome, or several closely related out-
comes; only a few studies examined multiple unre-
lated outcomes [23, 29, 32, 33]. Studies varied in
the spatial precision of the outcome data available,
including individual point locations (e.g., retail or
residential address) (10), census tract (CT) (11),
gridded raster area (7), zip code or zip code tabu-
lation area (4), locally defined neighborhood (2),
census block (1), and city block (1); in one case, it
was not stated. The time period of the outcome(s)
in almost all studies was 2000 or later, except one
study utilizing data from 1951 [34].

0 500 1,000 km
L |

Unit of Analysis and Assignment of HOLC Grade

Studies utilized a variety of units of analysis, includ-
ing individuals (e.g., patients) (8) and geographic
units: HOLC polygons, i.e., boundaries of HOLC-
graded area (6); present-day (4) or 1940 (1) CTs;
census block groups (3); census blocks (2); zip code
tabulation areas (2); locally defined neighborhood
areas (2); residential tax parcels (1) and properties
(1); census incorporated or designated places (1); and
new units created through the intersection of HOLC
polygons and census-defined units (3). Ten studies
included ungraded areas in their analysis. Studies in
which there was spatial misalignment between the
unit of analysis and the historic HOLC boundaries
assigned HOLC grade to the unit of analysis in dif-
ferent ways. One approach was to create new geo-
graphic units based on the intersection of HOLC
boundaries and census geographies [24, 32, 35].
Other studies assigned HOLC grade on the basis of
the internal centroid of the unit of analysis [22, 33,
36] or assigned the grade covering the largest amount
of area for each unit, with or without a threshold [23,
25, 28, 30, 31, 37, 38]. One study assigned the high-
est grade contained in the unit of analysis [39]. One
study created a category for both grades if the unit of
analysis included area from two grades (e.g., C and D
combined), as well as a category for units of analy-
sis containing area from any three grades [40]. Five
studies, rather than assigning a single grade, calcu-
lated the proportion of the unit of analysis graded D
or each grade [20, 29, 41-43]. In at least two cases,
the method of HOLC grade assignment was not clear.
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Analytic Strategy

The majority of studies utilized multivariable regres-
sion to estimate associations between HOLC grade
and the outcome while controlling for potential alter-
native explanations, while a few studies made only
bivariate or visual comparisons. Among the 20 stud-
ies using reference groups in their models, A was the
most common (13 studies); others included A and B
combined (3 studies), D (2), A and ungraded areas
combined (1), and ungraded areas (1). Two studies
compared neighboring grades (e.g., D vs. C) using
propensity score matching. One study compared areas
graded above vs. below 50% C or D, one compared
the first and fourth quartiles of proportion graded
combined A and B versus combined C and D, and
three derived continuous measures of HOLC grade.

The majority of multivariate studies controlled for
present-day neighborhood socioeconomic and demo-
graphic variables. Fewer considered these factors as
potentially on the causal pathway between historical
redlining and their present-day outcome or as effect
modifiers. For example, Lynch et al. found that current
CT socioeconomic status explained 85% and 87% of the
association between redlining with physical and mental
health, respectively [29]. And Poulson et al. found that
poverty, poor educational attainment, and need for pub-
lic services mediated 20% of the association between D
grade and firearm incident rate [44]. Two studies uti-
lized the Index of Concentration at the Extremes (ICE)
to characterize the present-day concentration of racial-
ized economic disadvantage and found that the associa-
tion between redlining and cancer risk varied with ICE
[28, 37]. Three additional studies included race [26, 27,
38], one included neighborhood social and physical
environments [27], and one included 2018 lending dis-
crimination [29], as effect modifiers.

Four studies controlled for 1940 sociodemographic
variables that reflected neighborhood composition
near the time of HOLC grade assignment in an effort
to control for differences that pre-existed the creation
of the security maps [22, 26, 45, 46]. One study addi-
tionally controlled for cumulative CT poverty from
1980 to present [30]. One study controlled for ICE
for both 1940s and present day in separate models
[46]. Two studies used propensity score matching to
reduce unmeasured confounding by restricting their
sample to be more comparable by omitting areas very
unlikely to have received the same grade [26, 45].

A few studies discussed the history and context
of the city or region related to the implementation
of redlining and/or other racialized housing poli-
cies, while most provided no local context. While
most studies focused exclusively on HOLC grades,
several studies additionally considered more recent
processes including foreclosure rate recovery fol-
lowing the 2008 Great Recession [20], present-day
lending discrimination [29], blockbusting [47], and
gentrification [47]. McClure et al. found that redlin-
ing was associated with higher foreclosure rates and
a stronger effect of slower foreclosure recovery on
self-rated health [20]. Lynch et al. found that pre-
sent-day lending discrimination, and not historic
HOLC grade, was associated with higher infant
mortality [29]. Similarly, Sadler et al. found that
redlined areas were now gentrified and offered better
access to healthful food [47].

Findings

The vast majority of studies found evidence of an
association between redlining and poorer outcomes.
Selected effect estimates and confidence intervals
are reported in Tables 1-3. Many studies reported an
association on a gradient, such that each grade mov-
ing from A to D had a higher risk for the adverse
outcome, suggesting a dose-response relationship
between poorer grade and adverse impact. Only one
study, on healthy food access, found evidence that
redlining was associated with a better outcome, which
the authors suggested may be attributable to present-
day gentrification [47]. Additionally, two studies
found an effect of “yellow-lining” (C grade) rather
than redlining (D grade) for birth-related outcomes
[23, 26]. Several studies reported no association with
at least one outcome, and two studies reported null
findings for all outcomes, although in some cases
associations were observed in unadjusted models.
Although the consistency of study findings overall
is striking, it is also possible that publication bias
excluded null findings.

In multi-city studies, the association with a par-
ticular outcome often varied across locations. For
example, Hoffman et al. found that 94% of 108 cities
studied showed patterns of elevated land surface tem-
peratures in D-graded areas compared to A-graded
areas, but in some cities in the Midwest, the pattern
was reversed. Further, the intra-city difference in land
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surface temperature anomaly from the citywide mean,
between D- as compared to A-graded areas, ranged
from+7.1 to— 1.5 °C [48]. In another study examin-
ing multiple health outcomes across nine cities, in St.
Louis, there was little evidence of an association with
redlining, while in five cities, the majority of out-
comes exhibited a statistically significant association,
including for outcomes for which a significant rela-
tionship was not observed in the overall sample [33].
Among outcomes examined across multiple stud-
ies, the directions of findings were generally consist-
ent on a high level, despite variability in the specific
geographies, study designs, outcome measures and
strength of the association. One exception is the food
environment: One study in Baltimore, MD, found
that redlined areas had higher healthy food access
[47], which the authors hypothesized was due to
gentrification, while a nationwide study found that
poorer grades were linked to poorer food environ-
ments [39]. For preterm birth, two studies found that
poorer HOLC grades were associated with higher
risk, while another found “yellow-lining,” i.e., higher
odds for C-graded areas compared to both B-graded
and D-graded areas, when using a restricted pro-
pensity score matched sample [26, 30, 40]. Findings
for chronic heart disease were not consistent within
and across studies [32, 33]; a possible explanation
is that one study on cardiovascular health risk found
that living in poorer-graded areas was associated with
poorer health outcomes only for Black residents [27].

Discussion

Evidence to date suggests that HOLC grades are
associated with numerous present-day health out-
comes and poorer neighborhood environmental char-
acteristics, although associations were not completely
consistent across all studies or cities examined and
publication bias may have resulted in fewer stud-
ies reporting null or protective effects. The literature
is difficult to synthesize because of the diversity of
methodological approaches that have been taken. In
an effort to inform future research in this field, we
first offer a conceptual framework, followed by meth-
odological recommendations and a discussion of lim-
itations and gaps which future work can address.
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Conceptual Framework

In Fig. 4, we propose a conceptual framework
describing the relationship between historical redlin-
ing and present-day health outcomes. Our framework
builds on the conceptual model proposed by Krieger
et al. [30], but expands on the role of other housing
policies and processes that occurred in tandem or sub-
sequent to the creation of the HOLC security maps,
differentiates between individual- and neighborhood-
level pathways, and highlights the cyclical, intergen-
erational nature of redlining’s likely effects. With this
proposed framework, we suggest that consideration
of these factors is necessary in order to consider the
role of redlining as embedded in a dynamic context.
We also center structural racism, i.e., the systems and
institutions through which societies promote racial
discrimination and inequitably distribute resources,
in our framework [49]. We acknowledge the pathways
independent of redlining though which it may con-
tribute present-day health inequalities — recognizing
that structural racism is not a static force in the past,
nor one that takes only one form, but a multifaceted
phenomenon to which marginalized residents of red-
lined neighborhoods continue to be exposed in many
ways. For example, racial discrimination has been
shown to lead to chronic stress and ‘weathering’ of
the body’s systems in ways that can increase individ-
ual-level susceptibility to pollutant and other hazard-
ous exposures [50, 51].

We include additional housing policies and pro-
cesses in our framework since redlining examined
preexisting characteristics of a neighborhood and
thus, to at least some extent, reflected neighborhood
racial stratification and physical differences already
in place at the time, due to other racialized housing
policies such as racial zoning, restrictive covenants,
and violence against people of color moving into
predominantly White neighborhoods. As Lee et al.
noted, HOLC grading was a “codification of segre-
gated housing practices already developing in prior
decades” [25]. Further, HOLC appraisals reflected
the racialized risk assessment practices of the real
estate industry that were already and separately being
enacted [52, 53]. Without such pre-existing pro-
cesses, redlining may not have been as effective in
distributing investment and opportunity by race, as
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Fig. 4 Conceptual model
of the pathway from histori-
cal redlining to present-day
health outcomes
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neighborhoods would not have been as segregated
at the time of HOLC assessment; further, without
these additional restrictions on where people could
live, residents could have had greater opportunity to
move away from redlined neighborhoods, attenuat-
ing the relationship between redlining and segrega-
tion. Subsequent racialized processes such as urban
renewal, predatory lending, and gentrification simi-
larly may have served to amplify or dampen the long-
term effect of historical redlining on health [54]. For

example, urban renewal or gentrification might result
in revalorization, reinvestment, and displacement, and
thereby more favorable health outcomes in previously
redlined areas than would otherwise be expected.
Second, we highlight that redlining exerted both
individual- and neighborhood-level health effects.
All studies we reviewed considered outcomes for
residents of previously redlined neighborhoods. How-
ever, the health of individuals who previously but
no longer reside in redlined neighborhoods, or their
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descendants, may still be impacted. Redlining created
unequal opportunity for homeownership and wealth
accumulation, contributing to present-day inequalities
in wealth and income — primary health determinants.
Because research on the individual-level pathway is
currently lacking, the literature may underestimate
the true impact of redlining on present-day health.

Finally, our framework highlights the cyclical,
intergenerational, and multidirectional nature of the
relationship between redlining and health. The hous-
ing opportunities of one generation may impact the
health of subsequent generations, and vice versa [55,
56]. Further, the relationships are multidirectional.
Neighborhood risk factors and poverty can beget poor
health, yet poor health can also contribute to poverty,
which in turn impacts where one is able to afford to
live. The interrelated nature of these variables may
compound the durability of redlining’s effects.

Together, these components of our framework sug-
gest the need to consider redlining as one component
in a flexible and dynamicsystem that produces racial-
ized spatial disadvantage. Structural racism was not
frozen in place by the implementation of redlining-
maps, but continues to exert effects on urban devel-
opment, which can lead to shifting patterns of invest-
ment and disinvestment,inclusion and exclusion. As
Lynch et al. argue, structural racism “adapts to new
contexts over time to recreate the conditions thatgive
rise to poor health for racially minoritized popula-
tions” [29]. Such adaptation could have occurred
in variable forms acrosscities, even while uphold-
ing hierarchical relations between race and space.
Meanwhile, whiteness is inherently unstable, given
itssocially constructed nature, with the boundaries
of racialized groups and racial meanings constantly
shifting across time in theUSA, although a hierarchy
topped by whiteness persists [57, 58].

One implication is that the lack of association
between redlining and an outcome in a redlined
neighborhood may not mean that redlining did not
exert a harmful effect, but rather, that subsequent
manifestations of structural racism have subsequently
altered that area and pushed marginalized residents
and disinvestment elsewhere — maintaining the
underlying relationship between structural racism,
place, and health. Indeed, redlining could influence
such subsequent shifts; the geographer Neil Smith
argued that prior redlining created conditions for prof-
itable subsequent revalorization, gentrification, and
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displacement [59]. Another implication is that redlin-
ing’s effects may play out differently across racialized
groups and regional contexts. This could help explain
why the presence and size of associations between
redlining and health-related outcomes varies across
and even within the studies we reviewed. The fluid
boundaries of whiteness have altered since the time
of redlining, and not all groups viewed unfavorably
in neighborhood appraisals continue to experience
the same degree of disadvantage today. While Jew-
ish and Southern and Eastern European residents,
for example, were often described as undesirable by
HOLC assessors [7], they have since been assimi-
lated into the American definition of whiteness [58,
60]. Therefore, the trajectory of redlining’s impact on
these populations may have changed, interrupting the
relationship with present-day advantage. These exam-
ples demonstrate how a more explicit conceptual
framework that accounts for the dynamism of struc-
tural racism may help reveal more precise associa-
tions between redlining and present-day outcomes as
well as the mechanisms by which redlining impacted
health over time, and for which populations.

Methodological Recommendations

Future studies would benefit from clearly articulat-
ing a conceptual framework and discussing how it
informed their analytic choices, including whether
variables included in the analysis are conceived as
confounders, mediators, or modifiers of associations
between redlining and the outcomes.

The conceptual framework can also inform analyti-
cal choices for assigning and comparing HOLC grades.
For example, comparing A- vs. D-graded areas is
appropriate if the goal is to describe the overall scale
of inequality. However, comparisons of neighboring
grades (e.g., D vs. C) are probably more useful in isolat-
ing subtle associations with HOLC grade assignment,
since A and D graded areas likely already different sub-
stantially prior to the creation of HOLC maps. Where
feasible, descriptive statistics for all grades as well as
associations with intermediate B and C grades should
be reported in order to demonstrate whether a dose-
exposure gradient relationship exists and facilitate com-
parisons across studies. Studies also should consider
including ungraded areas and address why inclusion of
such areas is or is not appropriate based on the study
question, conceptual framework, and city’s history.
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The possibility of uncontrolled confounding can
also be revealed via a conceptual framework and/
or DAG [61]. Uncontrolled confounding might arise
when pre-existing differences between neighborhoods
partially explain relationships between grade and sub-
sequent outcomes. Methods such as propensity-score
analysis or difference-in-differences approaches [62]
have been applied to attempt to control for such pre-
existing differences at the time of HOLC designa-
tions, but this was relatively rare in the literature.

Finally, several studies we reviewed revealed city-
specific difference in associations between redlining
and outcomes that are ripe for further study to bet-
ter understand contextual differences [26, 32, 33, 63].
Researchers examining multiple cities should present
disaggregated city-specific results to identify such
heterogeneity in effects across cities. One contribut-
ing factor may be that HOLC relied to a large extent
on input from local finance and real estate informants
in grading neighborhoods, which allowed idiosyn-
crasy to enter into evaluation and could generate vari-
ability in rating criteria across cities; for example, a
Black neighborhood received an “A” rating in Savan-
nah, GA, at local realtors’ suggestion [5]. Another
could be that neighborhood trajectories may have
changed since redlining, and as such, studies of a sin-
gle city or region can benefit from discussion of local
historical context. For example, Lynch et al. exam-
ined present-day disinvestment in addition to redlin-
ing, observing that “subsequent anti-Black disinvest-
ment in the decades after HOLC residential security
maps shifted with Black migration patterns,” e.g., dis-
placement from urban renewal [29].

Limitations of HOLC Maps as a Measure of
Redlining

A key concept for researchers to consider moving
forward is the precise utility of HOLC grades as a
proxy for redlining and its relationship to pathways
of interest. Researchers typically framed HOLC as a
direct cause of disinvestment. However, there is evi-
dence to suggest that HOLC maps were not major
determinants of access to mortgage loans. HOLC
maps were made after HOLC had already made
the vast majority of its emergency loans [5]. Fur-
ther, the agency’s lending patterns did not correlate
with grades: substantial proportions of HOLC loans
were made in what would become C- and D-graded

areas, and Black homeowners received assistance
proportional to their share of the homeowner popula-
tion [64, 65]. The FHA, which made its own mort-
gage risk maps, accounted for a far greater propor-
tion of home loan guarantees and backed mortgages
for Black-occupied single-family properties at much
disproportionately lower rates than HOLC [64, 66].
Xu’s recent study comparing the HOLC and FHA
maps of Chicago found that although there is signifi-
cant overlap in grades, there are also differences, e.g.,
most tracts graded A and B by the FHA were graded
C by HOLC. She also found that the FHA’s maps
are more closely associated with subsequent detri-
mental effects on home values and homeownership
rates [67]. Further, Fishback et al. found that HOLC
was much more likely to make loans in what would
become its C- and D-rated areas than the FHA [66].
Nevertheless, HOLC lending practices still reinforced
segregation by supporting already-existing patterns
with its loans and through discrimination in reselling
foreclosed properties, and areas redlined by HOLC
received poorer mortgage terms [64, 65]. We feel that
conceptual frameworks and interpretations of find-
ings should not overstate the causal role of HOLC
maps in isolation. While direct impacts of the maps
are possible, they may be limited relative to how they
are often understood. Instead, HOLC maps may be
most usefully conceptualized as reflections of beliefs
about race, place, and value that can serve as a proxy
— rather than a direct measure — of investment deci-
sions by a diverse set of actors.

Gaps and Suggested Future Directions

Research on redlining, neighborhood environments,
and health is still nascent, and there are a number
of opportunities for further research. Our sugges-
tions span two key gaps: widening the breadth of
outcomes studied and illuminating the relationship
between redlining and health with greater nuance and
precision.

Given the relative novelty of research on redlining
and health, a much wider range of outcomes merit
attention. With regard to health-related outcomes,
research has not yet examined, for example, infectious
disease (with the exception of Covid-19); only two
studies assess mental health and only for a general
indicator. Yet the literature on neighborhood deter-
minants of health suggests these, and many other,
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outcomes are linked to neighborhood characteristics
[68, 69]. Likewise, many additional environmental
variables associated with health disparities could be
examined to strengthen the evidence base, such as
walkability, flood risk, and point sources of pollution
such as waste processing facilities or highways, and
social characteristics (e.g., social cohesion) [70]. To
date, research has primarily considered health deter-
minants and health outcomes separately; whereas
future work could jointly consider both in order to
better illuminate pathways and points of interven-
tion. Greater representativeness of the geographical
distribution of redlined cities could be achieved as
most studies cluster along the coasts and the eastern
Midwest.

Longitudinal studies may be challenging given
the paucity of historical health data, but could help
reveal the changing trajectory of redlining’s effects
and interactions with other policies over time. For
example, prior work suggests that the association
between HOLC grades and subsequent gaps in home
values and rates of homeownership peaked around
the 1970s, and then narrowed [8]. Complementing
identification of such changes over time, researchers
should consider policies that revalorized or caused
further disinvestment in previously redlined areas.
For example, if previously redlined neighborhoods in
the study area are more often subject to recent gen-
trification, gentrification could ideally be considered
in the analysis. Longitudinal studies could also follow
individuals or families who moved in or out of pre-
viously redlined areas over time and investigate the
extent of redlining’s intergenerational influence on
the health of individuals who do not currently live in
previously redlined areas. This could elucidate when
in the lifecourse, the impacts of exposure to redlined
neighborhoods are greatest (e.g., as a child vs. adult)
and the influence of the amount of time lived in the
neighborhood.

Despite the racialized nature of HOLC grade
assignments, the studies we reviewed to date rarely
stratified results by race even when such information
was available. Such disaggregation could help reveal
the extent to which the enduring legacy of redlin-
ing differs across racialized groups within the same
neighborhood and contributes to racial health dispari-
ties. Studies could also consider assessing whether
redlining’s association with present-day outcomes is
affected by the neighborhood’s racial composition at
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time of redlining, e.g., whether it differs in redlined
neighborhoods whose residents were primarily Black
vs. those whose residents were primarily from immi-
grant ethnic groups.

HOLC maps may be an imperfect proxy for the
full range of direct effects of redlining, and as such,
redlining maps created by other actors, particularly
the FHA, should be identified and used to assess the
relationship with redlining and present-day health-
related outcomes [67]. When HOLC maps are used,
researchers should more clearly state the relation-
ship between HOLC maps, the construct of redlin-
ing, and relevant pathways to health. Comparing the
relative abilities of FHA and HOLC maps to predict
health-related outcomes could help assess the value
of HOLC maps as a redlining indicator.

Conclusion

Evidence to date suggests that HOLC grades, as an
indicator of historical spatialized structural racism,
are indeed associated with a diverse set of present-day
neighborhood environmental and health outcomes.
Future research to strengthen the evidence base will
benefit from a clearly articulated conceptual frame-
work, careful consideration of confounding, incorpo-
ration of longitudinal analysis, examination of effect
modification by race/ethnicity, consideration of indi-
vidual- in addition to neighborhood-level pathways
as well as local historical context, and assessments
of FHA maps and other possible operationalizations
of redlining practices. Interrogating the role of prac-
tices like redlining in shaping subsequent community
health can move research beyond mere documentation
of racialized health disparities towards better under-
standing of the role of governmental decision-making
in driving health disparities and possible points of
intervention in the processes through which structural
racism creates health disparities [71-73] — inform-
ing efforts to appropriately targeted reparative policies,
which numerous policymakers have proposed [74, 75].

It is important, however, that further research not
come at the expense of action. Focusing on identify-
ing a precise causal impact attributable specifically to
HOLC maps, as Hill observes, “overdetermines con-
temporary outcomes of past practices while missing
the suite of policies and practices that informed spa-
tial racism at that time and today.” Rather, analyzing
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associations between HOLC maps and health may be
most useful to the extent that they illustrate the under-
lying construct of spatial racism [76]. There is suffi-
cient evidence that place-based disparities in oppor-
tunities for good health have been shaped by a suite
of racialized housing policies. These disparities merit
urgent action, whether or not they precisely align
with historically redlined areas [75]. Understanding
the relationship between redlining and health is thus
not important only for its individual, discrete power
to predict present-day outcomes. Redlining is one
brick in the edifice of structural racism, providing
one example of its harmful and persistent effects and
pointing us to the need for action to address dispari-
ties wherever they take place today.
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