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ABSTRACT
BACKGROUND: Racial discrimination is consistently associated with adverse health outcomes and has been linked
to structural decrements in brain white matter. However, it is unclear whether discrimination-related neuroplastic
changes could indirectly affect health outcomes. Our goal was to evaluate indirect associations of racial
discrimination on health outcomes through white matter microstructure in a sample of trauma-exposed Black women.
METHODS: A trauma study in an urban hospital setting recruited 79 Black women who received a history and
physical examination to assess medical disorders (compiled into a summed total of disorder types). Participants
reported on experiences of racial discrimination and underwent diffusion tensor imaging; fractional anisotropy values
were extracted from white matter pathways previously linked to racial discrimination (corpus callosum, including the
body and genu; anterior cingulum bundle; and superior longitudinal fasciculus) and entered into mediational models.
RESULTS: Indirect effects of racial discrimination on medical disorders through left anterior cingulum bundle frac-
tional anisotropy were significant (b = 0.07, SE = 0.04, 95% CI [0.003, 0.14]) after accounting for trauma and economic
disadvantage. Indirect effects of racial discrimination on medical disorders through corpus callosum genu fractional
anisotropy were also significant (b = 0.08, SE = 0.04, 95% CI [0.01, 0.16]).
CONCLUSIONS: Racial discrimination may increase risk for medical disorders via neuroplastic effects on micro-
structural integrity of stress-sensitive prefrontal white matter tracts. Racial discrimination–related changes in these
tracts may affect health behaviors, which, in turn, influence vulnerability for medical disorders. These data
highlight the connections between racial discrimination, prefrontal white matter connections, and incidence of
medical disorders in Black Americans.

https://doi.org/10.1016/j.bpsc.2022.05.004
Racial discrimination is prevalent among marginalized groups
in the United States, particularly Black Americans (1). This
racism-related stressor emerges in various societal contexts,
including interactions with housing officials and in occupa-
tional settings as well as within education, criminal justice,
economic, and health care contexts (2). Experiences of racial
discrimination have been consistently linked to adverse mental
and physical health outcomes, including clinically significant
depression, anxiety, and substance use as well as hyperten-
sion, obesity, and cardiovascular disease (3). Notably, Black
women, who experience discrimination on the basis of both
race and gender, are among the population groups at highest
risk for these outcomes, particularly cardiovascular mortality,
hypertension, obesity, and type 2 diabetes; for example, the
prevalence rate of both hypertension and obesity in Black
women is approximately 58% as compared with 40% in White
women (4,5). Racial discrimination is often experienced as a
chronic form of stress that contributes to allostatic load (6).
Allostatic load describes the cumulative burden of stress/
adversity on the body as a consequence of frequent or
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sustained activity of the physiological systems orchestrating
the acute adaptation to stress or threat (7). As with other
chronic stressors, racial discrimination–related increases in
allostatic load can serve to increase risk for various adverse
mental and physical health outcomes (8). Chronic racial
discrimination wears down protective resources, height-
ening vulnerability to illness by increasing susceptibility to
infection (6).

Racial discrimination contributes to allostatic dysregulation
via effects on stress-response mechanisms, such as the
hypothalamic-pituitary-adrenal axis. Chronic activation of the
hypothalamic-pituitary-adrenal axis is a mechanism through
which racial discrimination may alter neuroplasticity (8). In
response to psychosocial stressors, activation of the
hypothalamic-pituitary-adrenal axis leads to the increased
synthesis and release of the glucocorticoid cortisol from the
adrenal cortex into systemic circulation. This, in turn, regulates
the duration and impact of the initial stress response (9).
Chronic activation of glucocorticoid signaling negatively af-
fects plasticity in stress-sensitive regions of the brain enriched
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in glucocorticoid receptors, such as the hippocampus and
medial prefrontal cortex (9); these regions all are involved with
the regulation of emotional response. Increased glucocorticoid
activity has been shown in animal stress models to reduce
apical dendrite length and neuronal density in frontolimbic re-
gions, specifically within the medial prefrontal cortex and hip-
pocampus (10).

Acute and chronic stress in the form of psychological
trauma has also been consistently associated with reductions
in white matter volume and degraded microstructural integrity
of frontolimbic and frontoparietal white matter connections,
such as the cingulum bundle (CB), uncinate fasciculus, and
superior longitudinal fasciculus (SLF) (11,12). The majority of
these studies demonstrate white matter microstructural dif-
ferences via lower fractional anisotropy (FA), a metric of white
matter integrity that reflects the strength of directionality of
water diffusion within axons (13). Animal models indicate that
chronic exposure to psychosocial stressors and concomitant
chronically high levels of cortisol adversely affect neural ar-
chitecture, particularly myelin (14). These effects are particu-
larly potent in stress-sensitive white matter connections for
prefrontal and limbic brain regions, which are enriched in
glucocorticoid receptors.

Similar to other types of trauma exposure, racial discrimi-
nation may also contribute to changes in white matter micro-
structure. Meyer et al. (15) observed an inverse relationship
between elevated experiences of racial discrimination and total
white matter (as well as gray matter) volume in Black research
participants. In our recent study of trauma-exposed Black
women, we observed potent associations between racial
discrimination experiences and diminished white matter
integrity in anterior aspects of the corpus callosum (CC) and
CB as well as the SLF (16). These findings support the notion
that racial discrimination may be an independent contributor to
brain microstructure alterations, especially in prefrontal
regions.

These changes may then contribute to adverse health out-
comes via changes in behavior, given that the integrity of these
pathways is essential to self-regulatory behaviors and emotion
modulation. Compromised white matter integrity secondary to
a variety of mechanisms (e.g., inflammation) has been linked to
complex behaviors (e.g., consumption of food, substance use,
engagement in physical activity) that affect physical health.
White matter integrity has been identified as a likely mediator
of the relationship between maladaptive self-regulatory be-
haviors and medical disorders, such as hypertension, diabetes,
and obesity (17,18). Chronic stress, including racial trauma, is
thought to be a causative factor for these medical disorders
(2,19–21). Chronic stressors are also known to affect white
matter integrity through inflammatory mechanisms, with
particularly potent effects observed in frontal white matter
pathways, including the genu of the CC (22). Given these
findings, it is possible that diminished microstructure of select
white matter pathways has an indirect effect on the relation-
ship between racial discrimination and adverse health out-
comes, but this hypothesis has not yet been tested.

As such, the objective of this study was to examine whether
white matter microstructure in pathways of relevance to racial
discrimination (CC, SLF, and anterior CB [ACB]) indirectly af-
fects the relationship between racial discrimination and
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medical disorders. Our participants were trauma-exposed
Black American women with varying medical comorbidities
(e.g., hypertension, dyslipidemia, cardiovascular disease, dia-
betes) recruited from the Grady Trauma Project, a long-
standing study of trauma and stress-related disorders. Given
that the CC, left ACB, and bilateral SLF were identified in our
prior study of racial discrimination (16), we examined the in-
direct effects of FA in these pathways on the number of
medical disorders through racial discrimination. We conducted
secondary exploratory analyses to examine whether any
observed indirect effects are specific to greater disease burden
and/or complexity.

METHODS AND MATERIALS

Participants

For this study, 79 Black American women ranging in age from
19 to 61 (mean [SD] age = 39.70 [11.29] years) were recruited
from the Grady Trauma Project, a collection of studies inves-
tigating risk and resilience for posttraumatic stress disorder
(PTSD) and related psychiatric and physical health comorbid-
ities in a Black American population. Participants were
approached in general medical clinics of a county hospital in
Atlanta, Georgia. Eligibility for participation in the study
included the ability to understand English (assessed by a study
researcher) and willingness to provide informed consent. Par-
ticipants were excluded if they had current neurological dis-
orders, bipolar disorder, current substance or alcohol
dependence, or primary psychotic disorder as assessed with a
structured clinical interview (23). Participants with magnetic
resonance imaging contraindications (e.g., claustrophobia,
metal implants) were also excluded. Participants received
clinical assessments for trauma and PTSD (clinical and de-
mographic characteristics are detailed in Table 1) and under-
went a magnetic resonance imaging scan. Participants
received a history and physical examination by a study
physician to assess for medical disorders (Table 2). The Emory
University Institutional Review Board and Grady Research
Oversight Committee approved the conduct of this study.

More than half (58%) of the study participants demon-
strated significant economic disadvantage, reporting house-
hold incomes of less than $1000 per month. As in our prior
studies, income levels were self-reported, and monthly income
was dichotomized into 2 groups (# $1000 vs. . $1000/month)
and entered into statistical analyses to account for variance
associated with economic disadvantage. Medical disorders
listed as present in the history and physical examination were
summed and entered into statistical analyses; the disorders
summed included asthma, lung disease, diabetes (type 1 or
type 2), cardiovascular disease, thyroid disease, hepatitis,
hypertension, dyslipidemia, chronic pain, chronic headache,
obesity, and gastroesophageal reflux. The average number of
medical disorders was 2.37 (median = 2, mode = 1, SD = 1.75).
See Table 2 for a complete list of medical disorders and their
frequencies in this sample. Medical disorders were also
separated into 2 different variables for secondary analyses to
test whether observed indirect effects relate to disease
burden/complexity: 1) systemic disorders (a proxy for greater
disease burden/complexity) and 2) health conditions (a proxy
for lesser disease burden/complexity). The systemic disorders
uly 2023; 8:741–749 www.sobp.org/BPCNNI
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Table 1. Demographic and Clinical Characteristics

Characteristics Mean (SD) (Range) or n (%)

Age, Yearsa 39.7 (11.3) (19–61)

TEI Total Types 3.34 (2.17) (0–10)

EOD Total Score 2.67 (2.46) (0–9)

Educationb

,12th grade 13.6 (11%)

High school graduate/GED 28.4 (22%)

Some college/technical school 30.9 (24%)

College/technical school graduate 20.9 (16%)

Graduate school 6.2 (4%)

Monthly Incomeb

$0–$249 13.6 (11%)

$250–$499 11.1 (8%)

$500–$999 34.6 (27%)

$1000–$1999 24.7 (19%)

$ $2000 16.0 (12%)

EOD, Experiences of Discrimination; TEI, Traumatic Events
Inventory.

aData missing for 1 participant.
bData missing for 2 participants.

Table 2. Frequency of Medical Disorders

Medical Disorder n (%)

Asthma 10 (12.7%)

Lung Disease of Unknown Etiology 1 (1.3%)

Cardiovascular Disease 5 (6.3%)

History of myocardial infarction 1 (1.3%)

Heart disorder of unknown etiology 4 (5.1%)

Hypertension 32 (40.5%)

Diabetes 20 (25.3%)

Type 1 3 (3.8%)

Type 2 13 (16.5%)

Type unknown 1 (1.3%)

Gastroesophageal Reflux Disorder 12 (15.2%)

Chronic Pain 20 (25.3%)

Osteoarthritis 9 (11.4%)

Chronic Headache 4 (5.1%)

Migraine headache 1 (1.3%)

Tension headache 2 (2.5%)

Hepatitis 4 (5.1%)

Hepatitis B 2 (2.5%)

Hepatitis C 2 (2.5%)

Dyslipidemia 14 (17.7%)

Hypercholesterolemia 5 (6.3%)

High triglycerides 1 (1.3%)

Hyperlipidemia 7 (8.9%)

Type unknown 1 (1.3%)

Obesity, .30 kg/m2 11 (13.9%)

Thyroid Disease 5 (6.3%)

Hyperthyroidism 4 (5.1%)

Thyroid disorder of unknown etiology 1 (1.3%)
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variable was a summed composite of the presence of systemic
disorders, which included cardiovascular disease, diabetes,
arthritis, hepatitis, lung disease, and thyroid disease. The
health conditions variable was a summed composite of health
conditions and symptoms that can occur in the context of
systemic disorders, which included hypertension, dyslipide-
mia, obesity, gastroesophageal reflux, chronic headache, and
chronic pain.

Clinical Assessments

Participants completed an assessment of trauma, the Trau-
matic Events Inventory (TEI) (24). The TEI was administered to
measure trauma exposure across the life span, inclusive of
trauma occurring during childhood and adulthood. A sum total
of different types of trauma experienced (number of types of
trauma to which the person was exposed; score range = 0–15,
range = 0–10 for this sample) was entered as a covariate in
statistical analyses. Participants also completed the Experi-
ences of Discrimination (EOD) questionnaire (25). The EOD is a
9-item self-report measure that assesses exposure to
discriminatory experiences associated with race or ethnicity
across various situations, including school, work, medical
care, or personal interactions. The number of types of racial
discrimination experienced was summed (mean [SD] = 2.67
[2.46], range = 0–9) and entered into statistical analyses. The
EOD total was significantly correlated with age (r = 0.38, p ,

.001). Correlations of EOD total with trauma exposure, income,
number of medical disorders, and white matter indices are
provided in Table 3.

Diffusion-Weighted Magnetic Resonance Imaging
Acquisition, Image Processing, and Statistical
Analyses

Participants were scanned at Emory University using either of
2 research-dedicated Siemens TIM Trio 3T (Siemens Corp.)
Biological Psychiatry: Cognitive Neuroscience and
scanners. Diffusion-weighted images were acquired similarly
across both sites, with maximum gradient strength of 40
mTm21 with the following parameters: 393 2.5-mm-thick axial
slices, matrix = 128 3 128, field of view = 220 3 220 mm2,
voxel size = 1.72 3 1.72 3 2.5 mm3. Diffusion weighting was
isotropically distributed along 60 directions using a b value of
1000 s/mm2. Four normalization images, with no diffusion
encoding (b = 0), were acquired and averaged for each direc-
tion using linear rigid body registration (FLIRT) (26).

All diffusion-weighted image processing and analyses were
conducted using FMRIB Software Library (FSL version 4.1;
www.fmrib.ox.ac.uk/fsl). Correction for head motion and eddy
current distortion was performed using an automated affine
registration algorithm. Images were skull stripped using the
FSL brain extraction tool (27). DTIfit in the FMRIB Diffusion
Toolbox was used to fit a tensor model at each voxel and
produce FA maps. Voxelwise associations were conducted
with diffusion tensor imaging scalar indices, assessed using
tract-based spatial statistics (TBSS Version 1.2) available in
FSL (28). The FA maps of all participants were coregistered
using the nonlinear registration to the most typical participant’s
FA, then affine transformed into 1 3 1 3 1 mm3 Montreal
Neurological Institute space. Transformed FA images were
averaged to create a mean FA image, then skeletonized and
thresholded by an FA value of 0.2 to reduce the likelihood of
Neuroimaging July 2023; 8:741–749 www.sobp.org/BPCNNI 743
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Table 3. Correlations Between Racial Discrimination, Trauma Exposure, Income, Total Medical Disorders, and FA in White
Matter Pathways

EOD TEI Income Medical Disorders Sum

TEI 0.45b –

Income 20.05 r 20.07 r –

Medical Disorders 0.32b 0.06 20.28a r –

ACB FA

Left 20.24a 20.06 0.14 r 20.40b

SLF FA

Left 20.20 20.05 0.12 r 20.40b

Right 20.02 20.08 0.13 r 20.41b

CC FA

Genu 20.30b 20.09 0.15 r 20.46b

Whole tract 20.24a 20.08 0.15 r 20.43b

Body 20.27a 20.19 0.12 r 20.36b

r is Spearman’s rho value.
ACB, anterior cingulum bundle; CC, corpus callosum; EOD, Experiences of Discrimination; FA, fractional anisotropy; SLF, superior longitudinal

fasciculus; TEI, Traumatic Events Inventory.
ap , .05 level (two tailed).
bp , .01 level (two tailed).
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gray matter inclusion in analyses. Voxel values of FA maps of
each participant were projected onto the skeleton by searching
the local maxima along the perpendicular direction from the
skeleton. Tracts of interest included the CC (body and genu),
left ACB, and bilateral SLF, which emerged as significantly
related to racial discrimination in our prior study (29); the white
matter data presented here were also included in this prior
study. Skeletonized FA maps were overlaid with atlas masks of
these regions, derived from the probabilistic Johns Hopkins
University ICBM-DTI-81 white matter atlas provided by FSL4.
FA was extracted from these regions using the fslmaths pro-
gram and entered into mediational models.

Statistical Analyses

Separate mediational analyses using bootstrapped confidence
intervals were conducted using the PROCESS macro Version 4
(https://www.processmacro.org/index.html), implemented in
IBM SPSS Version 27 (IBM Corp.); we examined the indirect
effects of FA for select white matter pathways on the rela-
tionship between experiences of racial discrimination (EOD
total) and number of medical disorders. The right and left SLF,
left ACB, and CC (entire tract as well as the body and genu
segments) were selected as regions of interest given our prior
findings demonstrating associations with racial discrimination.
As with our prior studies (16,30), we covaried trauma exposure
(TEI total), scanner site, and economic disadvantage. Confi-
dence intervals were derived from 5000 bootstrap resamples;
coefficients of mediation analyses were considered statistically
significant if the 95% upper and lower confidence intervals did
not contain zero. Bonferroni correction was applied to adjust
for error owing to multiple comparisons; statistical significance
was set at a threshold of p , .008 for these primary analyses.
For tracts that emerged as significant mediators of the rela-
tionship between racial discrimination and total number of
medical disorders, we conducted follow-up mediational ana-
lyses to determine whether these effects were specific to
systemic disorders (cardiovascular disease, diabetes, arthritis,
744 Biological Psychiatry: Cognitive Neuroscience and Neuroimaging J
hepatitis, lung disease, thyroid disease) or health conditions
associated with systemic disorders (hypertension, dyslipide-
mia, obesity, gastroesophageal reflux, chronic headache,
chronic pain). Given that age has an established relationship
with white matter microstructure (31,32) and the strength of the
relationship between racial discrimination and age in this
sample, age was excluded from initial analyses to limit multi-
collinearity. As in our prior study (16), tracts that emerged as
significant mediators of the relationship between racial
discrimination and medical disorders were subject to follow-up
regression analyses with age group (younger [18–50 years old]
vs. older [51–62 years old]) and racial discrimination to
examine potential interactions with microstructure of these
pathways (Table S1). Statistical significance was set at p , .05
for these follow-up analyses.
RESULTS

We examined the indirect effect of ACB FA on number of
medical disorders through racial discrimination. A regression
that included racial discrimination as a predictor of medical
disorders with income, trauma exposure, and scanner site as
covariates was significant (F4,74 = 4.51, p = .003, R2 = 0.20;
racial discrimination, path c, b = 0.28, SE = 0.08, p = .001).

Anterior Cingulum Bundle

Racial discrimination significantly predicted left ACB FA (path
a, b = 20.28, B = 20.003, SE B = 0.001, p = .02), and left ACB
FA was a significant predictor of medical disorders (path b,
b = 2.33, B = 220.65, SE B = 6.62, p = .003). The addition of
left ACB FA to the overall model was statistically significant, as
shown in Figure 1 (F5,73 = 5.98, p = .0001, R2 = 0.29); left ACB
FA significantly mediated the relationship between racial
discrimination and medical disorders (b = 0.07, SE = 0.04, 95%
CI [0.003, 0.14]), reducing the strength of the direct effect of
racial discrimination on health outcomes (path c0, b = 0.22,
SE = 0.08, 95% CI [0.05, 0.38]).
uly 2023; 8:741–749 www.sobp.org/BPCNNI
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Figure 1. Significant indirect effects of racial discrimination on medical
disorders through left anterior cingulum bundle (highlighted in blue) frac-
tional anisotropy (b = 0.07, SE = 0.04, 95% CI [0.003, 0.14]). *indicates
statistical significance.

Figure 2. Significant indirect effects of racial discrimination on medical
disorders through genu of the corpus callosum (highlighted in red) fractional
anisotropy (b = 0.08, SE = 0.04, 95% CI [0.01, 0.16]). *indicates statistical
significance.
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Corpus Callosum

We examined the indirect effects of CC FA (entire tract) and
CC body and genu FA separately on number of medical dis-
orders through racial discrimination. Racial discrimination
significantly predicted CC FA (path a, b = 20.27, B = 20.003,
SE B = 0.002, p = .03), and CC FA was a significant predictor of
medical disorders (path b, b =20.32, B =219.01, SE B = 6.32,
p = .004). The addition of CC FA (entire tract) improved the
overall model (F5,73 = 5.81, p = .001, R2 = 0.28), but CC FA
(entire tract) did not significantly mediate the relationship be-
tween racial discrimination and medical disorders (b = 0.06,
SE = 0.03, 95% CI [20.001, 0.14]) and did not significantly
reduce the strength of the direct effect of racial discrimination
on medical disorders (path c0, b = 0.22, SE = 0.08, 95% CI
[0.06, 0.39]). The addition of CC body FA to the overall model
was also not statistically significant (F5,73 = 2.07, p = .09, R2 =
0.10) and thus did not mediate the relationship between racial
discrimination and medical disorders.

Racial discrimination significantly predicted CC genu FA
(path a, b = 20.34, B = 20.006, SE = 0.002, p = .005), and CC
genu FA was a significant predictor of medical disorders (path
b, b = 20.32, B = 214.54, SE B = 4.85, p = .004). The addition
of CC genu FA to the overall model was statistically significant,
as shown in Figure 2 (F5,73 = 5.79, p = .0001, R2 = 0.28). CC
genu FA significantly mediated the relationship between racial
discrimination and medical disorders (b = 0.08, SE = 0.04, 95%
CI [0.01, 0.16]), reducing the strength of the direct effect of
racial discrimination on health outcomes (path c0, b = 0.20,
SE = 0.08, 95% CI [0.04, 0.37]).

Superior Longitudinal Fasciculus

Racial discrimination did not significantly predict left SLF FA
(path a, b = 20.23, B = 20.002, SE B = 0.001, p = .06), but left
SLF FA was a significant predictor of medical disorders (path
b, b = 20.31, B = 224.42, SE B = 8.32, p = .006). The addition
of left SLF FA improved the overall model (F5,73 = 5.70, p =
.0002, R2 = 0.28), but left SLF FA did not significantly mediate
the relationship between racial discrimination and medical
disorders (b = 0.05, SE = 0.03, 95% CI [20.01, 0.12]); it did not
significantly reduce the strength of the direct effect of racial
discrimination on medical disorders (path c0, b = 0.23, SE =
0.08, 95% CI [0.07, 0.40]). Likewise, the addition of right SLF
Biological Psychiatry: Cognitive Neuroscience and
FA to the overall model was not significant (F5,73 = 1.66, p =
.17, R2 = 0.08).

Follow-up Analyses

Follow-up analyses with age as well as follow-up mediational
analyses with systemic disorders and health conditions are
provided in the Supplement.

DISCUSSION

We examined whether racial discrimination was indirectly
associated with adverse health outcomes via compromised
white matter integrity in select frontolimbic and frontoparietal
(ACB and SLF) and commissural (CC, body, and genu) path-
ways in a sample of trauma-exposed Black women. Integrity of
the ACB and CC genu emerged as a significant mediator of
this relationship. When we examined systemic disorders
(e.g., cardiovascular disease, diabetes) and health conditions
(e.g., hypertension, obesity) separately in follow-up analyses,
FA of the CC genu demonstrated significant indirect effects on
the relationship between racial discrimination and systemic
disorders, indicating associations of this pathway with greater
disease burden/complexity. These findings extend our prior
findings on racial discrimination and white matter integrity,
revealing ways in which degraded microstructure of these
frontal pathways could contribute to the incidence of adverse
health outcomes. Allostatic load owing to racial discrimination
may potentiate neuroplastic changes, particularly within
stress-sensitive prefrontal and limbic regions (9,16,33); these
changes may serve to increase vulnerability to the develop-
ment of medical disorders via different mechanisms.

Notably, our findings indicated that only prefrontal white
matter pathways, namely, the anterior aspects of the CC and
CB, were significant mediators of the relationship between
racial discrimination and health outcomes. The CC is the main
commissural fiber for inter- and intrahemispheric communi-
cation (34). This pathway has been consistently implicated in
early life stress and PTSD (11,35). The genu of the CC con-
nects prefrontal brain hemispheres, and disruptions in this
aspect of the CC have been linked to dysregulation in cognitive
and emotional processes, such as impulse control (36–40). The
CB is an extensive associational white matter tract dorsal to
the CC (41). Among white matter pathways, the CB has one of
Neuroimaging July 2023; 8:741–749 www.sobp.org/BPCNNI 745
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the longest trajectories of growth, extending into middle
adulthood (approximately age 35) (42). The protracted growth
trajectory of the CB implies prolonged opportunities for neu-
roplastic changes, which affect cognitive processes, such as
attention and working memory, as well as emotion regulation
(42). The CB is particularly sensitive to the neurotoxic effects of
stress, as reduced microstructural integrity of this pathway has
been consistently implicated in trauma and PTSD (43,44). We
recently observed that increased experiences of racial
discrimination were linked to decrements in ACB and CC
integrity; the present findings extend our earlier research,
implicating that the diminished microstructure of these paths
plays a role in adverse health outcomes in people who have
experienced racism-related stress (16). The ACB is a fronto-
parietal connection (42,45) that supports cognitive-affective
processes related to attentional control and emotion regula-
tion (43). We previously observed that racial discrimination
experiences were associated with proportionally increased
function in the ventromedial prefrontal cortex during attention
to threat-relevant stimuli (30). It is possible that, over time,
chronically increased function in this modulatory brain region
may serve to weather ventromedial prefrontal white matter
connections, which include the ACB. Given the critical role of
this region in emotion regulation, it is likely that these racism-
related neuroplastic changes have consequent effects on
regulatory behaviors and, in turn, health outcomes.

Racial discrimination can increase distress and impact
emotion regulation (46), which is likely to affect self-regulatory
behaviors that play a role in the development of mental and
physical health disorders. Given the role of the CB and CC in
emotion regulation (47,48) and reward-seeking behaviors (48),
it is possible that alterations in the integrity of these pathways
secondary to racism-related stress could affect the expression
of appetitive and self-regulatory behaviors. Increased con-
sumption of high-calorie comfort foods and/or increased use
of nicotine or other substances increase risk for the develop-
ment of cardiac and metabolic health problems (47,49–51).
This pattern of eating can increase risk for obesity, hyperlip-
idemia, diabetes, cardiovascular disease, and gastroesopha-
geal reflux (1,2,49,50,52–54), comorbidities that are prevalent
in our sample [and are prevalent in our patient population as a
whole (24,55,56)]. Microstructural integrity of these pathways
has also been linked to markers of overall health; an inverse
association has been observed between FA of the CC and
cingulum and body mass index (48), and poorer cardiorespi-
ratory fitness (a marker of cardiovascular and respiratory
health) has been associated with lower FA in these regions
(57). Our data suggest that white matter may be an important
contributing factor for these health outcomes in the context of
racial discrimination, even after accounting for other socio-
environmental factors, such as trauma exposure and eco-
nomic disadvantage. Alternatively, it is possible that the white
matter alterations observed here are secondary to the
negative effects of self-regulatory behaviors themselves,
such as high consumption of calorie-dense food or sub-
stances. For example, chronic smoking has been associated
with lower CC FA, and acute nicotine administration also
adversely affects CC FA (58,59). As such, we cannot rule out
the possibility that these coping strategies, which clearly play
a role in the development of physical and mental health
746 Biological Psychiatry: Cognitive Neuroscience and Neuroimaging J
conditions, have negative effects on these white matter
pathways as well.

Findings from a recent review suggest that white matter
integrity mediates the relationship between health behaviors
and adverse health outcomes such as obesity (60), potentially
via inflammatory mechanisms. Although outside the scope of
this study, it is possible that experiences of racial discrimina-
tion can promote chronic systemic inflammation, which, in
turn, impacts white matter and subsequent health outcomes.
Race-related differences in inflammatory markers have been
previously observed (61), and recent reports suggest that the
experience of racial discrimination leads to higher inflamma-
tory tone in Black Americans (61–63). Diseases that are in part
related to systemic inflammation, such as hypertension,
disproportionately affect Black people (64), and diminished
connectivity between cortical and cingulate regions is
commonly observed in inflammation-related diseases (i.e.,
depression, obesity, arthritis, cardiovascular disease)
(42,64–68). Increases in inflammatory markers have also been
associated with decreased FA in the genu of the CC (22) and
relative increases in body mass index, systolic blood pressure,
and low-density lipoproteins (22). Increased inflammation may
also lead to damage of myelin (69–71). It is possible that
racism-related stress is an instigating factor in this cycle,
increasing inflammation. This can lead to white matter changes
that affect behaviors, which, in turn, increase vulnerability for
adverse health outcomes in Black individuals.

Several study limitations must be noted. The cross-
sectional nature of our investigation limits understanding of
causal relationships between experiences of racial discrimi-
nation, white matter integrity, and health outcomes in our
sample; as such, we cannot make claims about the temporal
relationships between these factors; for example, poorer car-
diovascular health has been linked to greater white matter
lesion burden and poorer microstructural integrity (72). Further,
the observed indirect effects may differ based on disorder
type, which merits examination in future studies. However,
these findings can guide hypotheses for long-term longitudinal
studies designed to investigate the associations between
racist experiences, white matter changes, and development of
health problems in people from marginalized racial groups.
Additionally, only women were included in this study, and the
addition of men would greatly enhance generalizability of
findings; notably, even in this restricted sample, a range of
medical problems were reported that occur with similar fre-
quency in men (e.g., diabetes, heart disease). As such, we do
not believe that the findings are applicable only to women.
Further, we did not assess discrimination owing to gender
(gendered racism), which precluded our ability to include the
intersection of other types of discrimination in our data ana-
lyses. Additionally, we aggregated health conditions in our
statistical analyses to preserve statistical power, but future
large-scale studies are warranted to examine specific medi-
cation effects on different types of health disorders. Lastly, we
did not have data on mechanisms that could account for as-
sociations between racial discrimination and white matter
indices, including inflammation. Future studies that include
these mechanistic data can shed further light on relationships
observed in this study, namely, the pathways through which
racism can exert its effects on brain structure and, in turn,
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adverse health outcomes that disproportionately affect Black
Americans.

In summary, to our knowledge our study is the first to report
associations between racial discrimination, white matter
integrity, and incidence of medical disorders in Black American
women. These findings support a model that highlights the
indirect contributions of prefrontal white matter, specifically,
ACB and CC genu FA, in the relationship between racial
discrimination and adverse health outcomes, extending our
earlier functional and structural findings on racism-related
stress in Black Americans (16,30,73). The results of this
study highlight the associations between racial discrimination,
white matter, and medical disorders, suggesting a neurobio-
logical pathway for the emergence of health disparities in Black
American women.
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