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Association of Racial Discrimination With Neural Response

to Threat in Black Women in the US Exposed to Trauma
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IMPORTANCE Racial discrimination has a clear impact on health-related outcomes, but little is
known about how discriminatory experiences are associated with neural response patterns
to emotionally salient cues, which likely mediates these outcomes.

OBJECTIVE To examine associations of discriminatory experiences with brainwide response
to threat-relevant cues in trauma-exposed US Black women as they engage in an attentionally
demanding task.

DESIGN, SETTING, AND PARTICIPANTS A cross-sectional study was conducted from May 1,
2014, to July 1, 2019, among 55 trauma-exposed US Black women to examine associations

of racial discrimination experiences with patterns of neural response and behavior to
trauma-relevant images in an affective attentional control task. Posttraumatic stress disorder
(PTSD) symptoms and trauma exposure were entered as covariates to isolate variance
associated with experiences of racial discrimination.

EXPOSURES Varying levels of trauma, PTSD symptoms, and experiences of racial
discrimination.

MAIN OUTCOMES AND MEASURES Experiences of Discrimination Questionnaire (EOD)

(range, 0-9) for count of the number of situations for which each participant reported

having unfair treatment for a racial reason. Experiences of trauma and PTSD symptoms were
assessed with the Traumatic Events Inventory (TEI) (number of times the person was
exposed to trauma; score range, 0-112) and PTSD Symptom Scale (PSS) (score range, 0-51).
Response to trauma-relevant vs neutral distractor cues were assessed via functional magnetic
resonance imaging during performance of an affective Stroop (attentional control) task.
Statistical analyses were conducted at a whole-brain, voxelwise level with familywise error
correction.

RESULTS In this study of 55 Black women in the US (mean [SD] age, 37.7 [10.7] years; range,
21-61 years), participants reported a mean (SD) TEI frequency of 33.0 (18.8) and showed
moderate levels of current PTSD symptoms (mean [SD] PSS score, 15.4 [12.9]). Mean (SD)
EOD scores were 2.35 (2.44) and were moderately correlated with current PTSD symptoms
(PSS total: r = 0.36; P=.009) but not with age (r = 0.20; P = .15) or TEI frequency (r = -0.02;
P = .89). During attention to trauma-relevant vs neutral images, more experiences of racial
discrimination were associated with significantly greater response in nodes of emotion
regulation and fear inhibition (ventromedial prefrontal cortex) and visual attention (middle
occipital cortex) networks, even after accounting for trauma and severity of PTSD symptoms
(brainwide familywise error corrected; r = 0.33 for ventromedial prefrontal cortex; P = .02).
Racial discrimination was also associated with affective Stroop task performance; errors on
trials with threat-relevant stimuli were negatively correlated with experiences of racial
discrimination (r = -0.41; P = .003).

CONCLUSIONS AND RELEVANCE These findings suggest that experiences of racial
discrimination associate with disproportionately greater response in brain regions associated
with emotion regulation and fear inhibition and visual attention. Frequent racism experienced
by Black individuals may potentiate attentional and regulatory responses to trauma-relevant
stressors and lead to heightened modulation of regulatory resources. This may represent an
important neurobiological pathway for race-related health disparities.
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acial discrimination, which refers to the differential and

unfair treatment because of a person’s racial or ethnic

background, is increasingly recognized as a substan-
tialinfluence on physical and mental health outcomes in com-
munities of color.! Discriminatory and racist experiences have
been defined as both overt and implicit ways in which a per-
son experiences unfair or disadvantaged treatment (within so-
cial, occupational, or other situations) as a result of their
race/ethnicity.? Experiences of racial discrimination are com-
mon for racial and ethnic minority populations in the US, with
an overwhelming majority (ie, 90%-98%) of Black individu-
als reporting experiences of racial discrimination during their
lives.3" Prior social neuroscience research has identified neu-
ral correlates of prejudicial responses, which primarily en-
compass stress response networks.® However, this research has
generally focused on understanding the neural basis of racial
prejudice, rather than the effects of such prejudice among ra-
cial minority groups.

As such, there is a paucity of data on the effects of racism
on the brain, particularly among Black communities that have
faced frequent trauma exposure and lifetime adversity; the
need for this type of neurobiological research has been re-
cently highlighted.” Some evidence suggests that racial dis-
crimination has an adverse, additive effect with respect to
existing mental health difficulties. Lower total brain matter vol-
ume has been found in adults with depression who reported
experiences of racial discrimination.® In 1 study using a social
interaction paradigm with Black participants, the authors found
increased response in networks associated with pain and emo-
tion regulation (insula, ventrolateral prefrontal cortex, and ros-
tral anterior cingulate cortex) in participants during social ex-
clusion trials and reported that attributions of social exclusion
to discrimination were associated with increased activity in
regulatory prefrontal brain regions, including the rostral an-
terior cingulate cortex.® Furthermore, a recent study of mostly
Black participants observed that greater spontaneous
amygdala activation at rest and greater connectivity between
the amygdala and regions involved with expression of threat
response, such as the dorsal anterior cingulate cortex, were
associated with more experiences of racial discrimination.'®
These studies highlight the involvement of threat detection
and regulation systems as well as social pain networks in as-
sociation with experiences of racism.

Prior studies also provide support for the hypothesis that
racism, similar to other types of social stress,! may have a kin-
dling effect on the brain, specifically with respect to threat-
processing networks.!? A heightened attentional detection of
racism-related threat, as well as increased efforts to regulate
response to these threats over time, may emerge in people
who have been exposed to chronic racism. The kindling hy-
pothesis is also a proposed mechanism for the development
of stress-related disorders such as posttraumatic stress disor-
der (PTSD)."® Over time, experiences of racism, such as dis-
crimination, may sensitize threat response systems, whereby
more frequent exposure to racism produces chronically height-
ened vigilance for potential threat. Racial discrimination is a
form of racism that chronically activates the stress-response
system via anticipation of further discrimination, as previ-
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Key Points

Question Are experiences of racial discrimination associated with
neural response patterns throughout the brain during attention to
threat cues?

Findings This cross-sectional study of 55 Black women in the US
found that those with more racial discrimination experiences
showed proportionally greater response in brain regions
associated with threat vigilance and regulation of threat response.

Meaning This study suggests that heightened activation in brain
regions associated with threat vigilance and regulation of threat
response may disproportionately encumber and drain these
resources over time, serving to enhance vulnerability for
race-related health disparities.

ously described.!* This heightened threat vigilance can en-
cumber the body’s stress response system, thereby affecting
available physical and mental resources.'® There is some evi-
dence to suggest that exposure to racism depletes cognitive
reserve and impairs performance on attentional control and
executive functioning tasks, such as the Stroop task.'® Over-
all, experiences of racism may adversely impact cognitive
and emotional processes (evident in cross-sectional'”® and lon-
gitudinal studies'®) through increased vigilance for racism-
related threats and regulation of response to these threats. This
experience may enhance the risk for health problems ranging
from cardiac and metabolic disorders to infectious disease.>°

The neuroscience of racism has been extensively investi-
gated from the perspective of the perpetrator (eg, implicit bias
experiments with White participants!). However, there are few
data on how racism affects neural circuitry in the individuals
who are targets of racism. These individuals already bear a dis-
proportionate burden of risk for adverse psychological and
health outcomes. Racist experiences, via their association with
threat vigilance and threat regulation systems, may place a bur-
den on attentional processes. This burden can affect the effi-
ciency of these systems as well as the availability of atten-
tional resources for goal-directed activities.

Although 1 study has examined associations between ra-
cial discrimination and amygdala response at rest, to our knowl-
edge, no studies have examined the unique links between ra-
cial discrimination and neural response patterns throughout
the brain during attention to threat cues in a trauma-
exposed, community sample of Black individuals. Given that
threat-processing networks appear to be associated with ex-
periences of discrimination,!®!* our goal in this cross-
sectional study was to examine the unique associations of ra-
cial discrimination with brainwide patterns of response during
performance of an attentional control task that includes threat-
relevant stimuli: the affective Stroop task. We were inter-
ested in exploring brain and behavior responses that were rel-
evant to experiences of discrimination. To isolate the
associations of racial discrimination with neural resonse to
threat in our sample, we accounted for variance associated with
trauma exposure and PTSD symptoms. We also explored the
association between racial discrimination and disruptions in
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attentional control from a behavioral perspective, investigat-
ing how racial discrimination was uniquely associated with
affective Stroop task performance for threat-relevant trials
(withrespect to error rates and response times). These data may
reveal a way through which cumulative experiences of racial
discrimination may be associated with response in regions
within networks involved with detection and regulation of
threat response, highlighting a potential mechanism for
race-related health disparities.

Methods

Participants

This study was conducted from May 1, 2014, to July 1, 2019.
Fifty-five Black women in the US aged 22 to 61 years (mean [SD]
age, 37.7 [10.7] years) were recruited from a National Insti-
tutes of Health-funded study of attentional control in women
with PTSD (study MH101380); this study was part of the Grady
Trauma Project, which represents a collaboration of studies in-
vestigating risk and resilience for trauma-related disorders (in-
cluding studies HD071982, MH071537, and MH094757). As part
of the Grady Trauma Project, participants are approached in
the general medical clinics (obstetrics-gynecology, diabetes,
and internal medicine) of a publicly funded hospital serving
primarily low-income individuals in inner-city Atlanta, Geor-
gia. After participants provided informed consent, clinical as-
sessments, including assessments of trauma and PTSD symp-
toms, were administered. Participants who reported trauma
and either no PTSD symptoms or varying degrees of PTSD
symptoms were asked to return for a magnetic resonance
imaging (MRI) scan; procedures are further described in the
eMethods in the Supplement. Clinical and demographic char-
acteristics are detailed in Table 1. Race was self-identified by
participants in this study. The Emory University institutional
review board approved this study, and written informed con-
sent was received from all participants.

Clinical Assessments

We administered the following assessments, detailed further
in the eMethods in the Supplement. The Traumatic Events In-
ventory (TEI) was administered to measure lifetime trauma
exposure, inclusive of childhood and adult trauma; trauma fre-
quency (number of times the person was exposed to trauma;
score range, 0-112) was the TEI index included as a covariate
in statistical analyses. The PTSD Symptom Scale (PSS; score
range, 0-51)?2 was administered on the day of the MRI scan,
and the result was used as a covariate for all analyses, given
the presence of PTSD symptoms in some participants. Partici-
pants also completed the Experiences of Discrimination Ques-
tionnaire (EOD).2 The EOD total score (range, 0-9) reflects a
count of the number of situations for which each participant
reported having unfair treatment for a racial reason; this score
was used as an index of racial discrimination.

MRI Acquisition and Image Processing
Magnetic resonance imaging scanning was conducted on a

research-dedicated Siemens 3-T TIM-Trio scanner (12-
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Table 1. Demographic and Clinical Characteristics

Characteristic
Age, mean (SD) [range], y

Value (N = 55)

37.7 (10.7) [21-61]
33.0(18.8) [13-104]
15.4 (2.9) [0-45]

TEI frequency total, mean (SD) [range]
PSS total score, mean (SD) [range]

Reexperiencing 4.2 (3.9)
Avoidance 6.1 (5.5)
Hyperarousal 5.1(4.5)

EOD total score, mean (SD) [range] 2.4(2.4)[0-9]

Educational level, No. (%)

<12th Grade 6(10.9)
High school graduate or GED 18 (32.7)
Some college or technical school 24 (43.6)
College graduate 3(5.5)
Graduate school 4(7.3)
Monthly income, $, No. (%)?

<249 5(9.1)
250-499 4(7.3)
500-999 19 (34.5)
1000-1999 15 (27.3)
22000 11 (20.0)

Abbreviations: EOD, Experiences of Discrimination Questionnaire; GED, General
Educational Development certification; PSS, PTSD Symptom Scale;
PTSD, posttraumatic stress disorder; TEI, Traumatic Events Inventory.

2 Data missing for 1 participant.

channel head coil) at Emory University Hospital. Acquisition
parameters and image-preprocessing details are provided in
the eMethods in the Supplement.

Functional MRI Task: Affective Stroop Task

The affective Stroop task is a measure of attentional control
that has been detailed in earlier studies?32¢ (further de-
scribed in the eMethods in the Supplement). Participants were
asked to rapidly identify, via button press, the amount of num-
bers displayed (3, 4, 5, or 6) while ignoring distractor images
(trauma-relevant, positive, and neutral scenes) that ap-
peared prior to and after each number stimulus (eFigure 1in
the Supplement). In some trials, the amount of numbers was
incongruent with the actual number displayed. In addition, the
task included trials with no cognitive demands (“view-only”
trials). Error rates and response times were recorded and ana-
lyzed. Behavioral data were excluded from behavioral data
analyses for 2 participants because of excessive errors on trials
(>50%); these participants reported that their performance was
affected by high levels of anxiety.

Functional MRI Data Analysis

We describe patterns of brainwide response in the entire sample
to different affective Stroop task trials, including trauma-
relevant (eTable 2 and eFigure 2 in the Supplement) and posi-
tive distractor trials (eTable 2 and eFigure 3 in the Supple-
ment), in the eResults in the Supplement. Our primary objective
was to examine the association between neural responses to
trauma-relevant (both number-incongruent and number-
congruent trials) vs neutral distractor trials (both number-
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Table 2. Anatomical Locations of Voxelwise BOLD Response to Affective Stroop Trauma-Relevant

vs Neutral Distractor Trials (PTSD Symptom Scale Covaried)®

MNI coordinate

Characteristic Brodmannarea x y z Cluster size, mm?

Positive correlation
Middle occipital gyrus 37 -42 =52 -17 430
Middle occipital gyrus 19 -48 -79 4 NA

Ly Abbreviations: BOLD, blood oxygen

Middle temporal gyrus (angular gyrus) 39 -51 -70 13 NA level-dependent; MNI, Montreal
Cerebellum 42 -46 -20 487 Neurologic Institute; NA, not
Middle temporal gyrus 19 54 —64 13 NA applicable; NS, not;lgnlflcan_t;

- PTSD, posttraumatic stress disorder;
Superior temporal gyrus 39 45 -55 19 NA vmPFC, ventromedial prefrontal
Medial frontal gyrus (vmPFC) 11 3 47 -14 27 cortex.

Negative correlation 2@ P < .05; familywise error corrected,
NS NA NA NA NA NA MNI coordinates, and PTSD

Symptom Scale covaried.

incongruent and number-congruent trials) and racial discrimi-
nation (EOD total).

To examine blood oxygen-level dependent signal change
to task stimuli, a first-level, fixed-effects analysis was con-
ducted. Onset times for each task condition were entered into
a general linear model, convolved with a hemodynamic re-
sponse function, and linear contrasts between conditions were
estimated. Participant-specific motion parameters were also
included in the model as effects of noninterest. Given our in-
terest in examining neural response to threat-related stimuli,
and in accordance with our earlier studies using this task, our
primary contrast of interest was trauma-relevant vs neutral dis-
tractor trials (including number-incongruent and number-
congruent trials, as well as view-only trials).?” Events in-
cluded the distractor and number stimuli for task trials and
distractors for view-only trials.

Given that our primary objective was to examine associa-
tions between racial discrimination and response to threat-
relevant vs neutral images, the EOD total score was entered
as a participant-level regressor in a multiple regression model
in SPM8 software (The Wellcome Centre for Human Neuroim-
aging, UCL Queen Square Institute of Neurology). Given that
some participants reported current PTSD symptoms, we ac-
counted for the effects of PTSD symptoms in analyses; PSS
total scores were entered as covariates for this contrast of in-
terest. Statistical analyses were conducted at a whole-brain,
voxelwise level for this contrast; given that few studies exam-
ined neural responses associated with racism, we did not re-
strict analyses to any particular regions of interest. To reduce
type I error inflation due to multiple comparisons testing,
we used a whole-brain statistical threshold of P < .05 with
voxelwise, familywise error (FWE) correction (provided in
SPMS8). To account for the possible effects of trauma, we re-
peated this analysis using trauma exposure (TEI frequency) as
a covariate; given that trauma exposure and PTSD symptoms
are collinear in this population,?® including this sample
(r = 0.32; P =.02), these covariates were entered in 2 sepa-
rate models to avoid model overfitting.

Statistical Analysis
Partial correlations were completed to explore associations

between racial discrimination and affective Stroop task per-
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formance (error rate and response time) during trauma-
relevant trials (number-congruent and number-incongruent
trials combined). Similar to functional MRI analyses, we
accounted for variance associated with PTSD symptoms
and trauma exposure in 2 separate models. Given that the
covariates were examined in separate models, we used a
Bonferroni-corrected threshold of P < .025, 2-tailed, to
define statistical significance. Analyses were conducted with
SPSS, version 25 (IBM Corp).

. |
Results

PTSD Symptoms, Trauma, and Racial Discrimination
Descriptive statistics on trauma exposure, PTSD symptoms,
and racial discrimination for this sample of 55 Black women
living in the US (mean [SD] age, 37.7 [10.7] years; range, 21-61
years) are provided in Table 1. Participants reported a mean (SD)
TEI frequency of 33.0 (18.8) (similar to previous Grady Trauma
Project studies?®3°) and showed moderate levels of current
PTSD symptoms (mean [SD] PSS, 15.4 [12.9]). Racial discrimi-
nation (EOD) scores ranged from O to 9 and were moderately
correlated with current PTSD symptoms (PSS total: r = 0.36;
P =.009), but not with age (r = 0.20; P = .15) or TEI fre-
quency (r = -0.02; P = .89).

Functional MRI Data

After accounting for current PTSD symptoms, greater racial dis-
crimination experiences were significantly associated with
increased blood oxygen level-dependent (BOLD) responses
within visual attention regions (middle occipital cortex) and
emotion regulation and fear inhibition regions (ventromedial
prefrontal cortex [vmPFC]) during trauma-relevant distractor
trials vs neutral distractor trials (Table 2). Figure 1A illustrates
the regions that showed significant positive correlations with
EOD score during these trauma-relevant vs neutral distractor
trial conditions. These findings were sustained when analyses
were repeated with trauma exposure as a covariate (Table 3).
Figure 1Billustrates the correlation between vimPFC activation
and EOD score (r = 0.33). Activation in this region was not as-
sociated with age (r = 0.07; P = .62). In terms of negative cor-
relations, no results survived the voxelwise FWE threshold.
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Figure 1. Associations of Racial Discrimination With Neural Response During Attention to Threat-Relevant Affective Stroop Trials

(Posttraumatic Stress Disorder Symptoms Covaried)
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and response to threat-relevant vs
neutral Stroop trials

Activation in vmPFC in response to threat-relevant vs neutral Stroop trials
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BOLD activation in vmPFC

A, Brainwide correlation between racial discrimination (Experiences of Discrimination Questionnaire [EOD] total) and response to threat-relevant vs neutral
affective Stroop trials. B, Increased activation in the ventromedial prefrontal cortex (vmPFC, circled in orange) to threat-relevant vs neutral trials corresponds with
more experiences of racial discrimination, seen in the correlation plot (r = 0.33; P = .02). The diagonal line in the plot indicates the line of best fit. BOLD indicates

blood oxygen level-dependent.

Table 3. Anatomical Locations of Voxelwise BOLD Response to Affective Stroop Trauma-Relevant

vs Neutral Distractor Trials (Traumatic Events Inventory Covaried)®

MNI coordinate

Characteristic Brodmannarea x y z Cluster size, mm?
Positive correlation
Middle occipital gyrus 37 -42 -52 -17 441
Middle occipital gyrus 19 -48 =7/%) 1 NA
Middle temporal gyrus (angular gyrus) 39 =51 =70 13 NA
Abbreviations: BOLD, blood oxygen
Cerebellum WA 42 St S20 484 level-dependent; MNI, Montreal
Middle temporal gyrus 19 54 -64 13 NA Neurologic Institute; NA, not
Superior temporal gyrus 19 45 -67 -14 NA applicable; NS, not ggnlflcant;
vmPFC, ventromedial prefrontal
Medial frontal gyrus (vmPFC) 11 3 44 -17 25 cortex.
Negative correlation 2 P < .05; familywise error corrected,
NS NA NA NA NA NA MNI coordinates, and T_raumat|c
Events Inventory covaried.
Behavioral Data I

Descriptive statistics on affective Stroop task performance,
including mean error rates and response times to affective
Stroop task trials, are provided in eTable 1 in the Supple-
ment. We examined associations between experiences of
discrimination and affective Stroop task performance. After
accounting for current PTSD symptoms (PSS total), racial
discrimination experiences (EOD total) were associated with
significantly fewer overall errors on trauma-relevant distrac-
tor trials (r = -0.41; P = .003; partial correlation plot with
residuals provided in Figure 2). Similarly, after accounting
for trauma exposure (TEI frequency), racial discrimination
experiences were associated with significantly fewer over-
all errors in trauma-relevant distractor trials (r = -0.39;
P = .004). No significant correlations were observed
between discriminatory experiences and response time for
trauma-relevant distractor trials after accounting for PTSD
symptoms or trauma experiences.

jamapsychiatry.com

Discussion

The objective of the present study was to identify unique as-
sociations of racial discrimination with neural responses dur-
ing performance of an affective attentional control task in a
community sample of Black women living in the US exposed
to trauma. To our knowledge, this is the first study to exam-
ine associations of racial discrimination experience with
brainwide patterns of neural response to emotionally salient
images among a Black population with high trauma expo-
sure. We observed that, compared with participants who re-
ported fewer racially discriminatory experiences, partici-
pants who reported more racial discrimination experiences
showed heightened reactivity to trauma-relevant images in
components of visual attention and emotion regulation and
fear inhibition networks, including the vimPFC, even after ac-
counting for variance associated with PTSD symptoms or
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Figure 2. Association of Experiences of Racial Discrimination
With Affective Stroop Performance on Threat-Relevant Trials
(Posttraumatic Stress Disorder Symptoms Covaried)

60+ °

o N
o o o

7 i .
[ ]

(threat-relevant trials)

'

N

o
!

Affective Stroop percentage error

-40 T T T T 1
-5.0 -2.5 0 2.5 5.0 7.5

Racial discrimination, EOD total score

Percentage errors on affective Stroop threat-relevant trials negatively
correlated with racial discrimination experiences, seen in the partial correlation
plot of residuals (r = -0.41; P = .003). The diagonal line in the plot indicates the
line of best fit. EOD indicates Experiences of Discrimination Questionnaire.

trauma. These findings were robust, surviving a conservative
FWE correction at the whole-brain level, indicating moder-
ate correlations between experiences of racial discrimination
and heightened response in nodes of these 2 networks, irre-
spective of PTSD symptoms or trauma exposure. Further-
more, experiences of racial discrimination were associated with
affective Stroop task performance in trauma-relevant distrac-
tor trials. Our data suggest a possible neurobiological path-
way of relevance to racism-related stress.

These findings indicate that experiences of racism were
associated with increased response in critical nodes of net-
works involved with threat detection and regulation of threat
response. These results align with a study of Black adults with-
out a reported history of trauma exposure that showed in-
creased vimPFC activity associated with feelings of exclusion
based on race during performance of a dynamic social inter-
action task.® Another study observed that increased sponta-
neous activation in the amygdala, as well as increased amyg-
dala connectivity to occipitotemporal regions, was positively
associated with racial discrimination.!© Earlier research in
mostly White individuals has also revealed activation in threat-
processing networks, including the dorsal anterior cingulate
cortex, during experiences of social exclusion.? The amyg-
dala and dorsal anterior cingulate cortex are critical to the de-
tection of threat and expression of threat response,
respectively.>? Occipitotemporal regions comprise the ven-
tral visual attention network, which engages to deploy atten-
tional resources to salient stimuli,>* and the vmPFC is in-
volved with regulation of threat response.* In the present
analyses, we observed an association between racially dis-
criminatory experiences and neural reactivity to trauma-
relevant (ie, threat) cues within regions of the visual atten-
tion network, including middle occipital gyrus regions, as well
as the vmPFC. Taken together, our findings suggest that ex-
periences of racism are associated with greater vigilance for
potential threat and heightened response within threat-
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inhibition networks in response to threat cues. As such, these
discriminatory experiences may be associated with greater pre-
paredness for threat and suppression of the threat response.

We observed a negative association between discrimina-
tion and affective Stroop task performance on more difficult
threat-relevant distractor trials. Thus, experiences of racism
were not associated with deficiencies in attentional control,
but rather with heightened activation in emotion regulation
and threat inhibition regions, which can disproportionately en-
cumber and drain these resources over time. One proposed
pathway linking racism to adverse health outcomes is via in-
creased self-regulation (ie, heightened attempts to manage re-
sponses to racism).>> Experiences of racism have a resource
cost, both with respect to threat detection and regulation of
threat response,*> and some studies have shown that racist
experiences adversely affect performance on attention and ex-
ecutive functioning tasks, such as the Stroop task.!® Al-
though discriminatory experiences were not associated with
poorer Stroop performance in our study, it is possible that, in
participants with more discriminatory experiences, task per-
formance was preserved at the cost of efficiency in regula-
tory networks. The use of compensatory strategies at the cost
of efficiency is also observed in the context of general anxi-
ety. Attentional control theory describes ways in which high
anxiety may not impair performance effectiveness on atten-
tional control tasks, but the use of compensatory strategies
encumbers attention network efficiency.>®

There are different potential pathways through which rac-
ism can exert adverse effects on biological systems, including
chronic overactivation of the hypothalamic-pituitary-adrenal
axis and subsequently high allostatic load.>” Theoretical mod-
els applied to anticipatory race-related stress, such as pro-
longed activation theory, elaborate on ways in which racism can
be associated with overburdened systems via increased vigi-
lance for racism-related threat®®-4; this stress may, in turn, in-
crease vulnerability for physical and mental health problems.*”

Our findings complement a growing literature on the as-
sociations between disparate stressor exposure and neurobio-
logical outcomes in marginalized racial/ethnic groups. Al-
though the prevalence of PTSD symptoms clearly differs
between Black and White individuals in the US,*? limited stud-
ies have investigated how differences in response to stressors
play a role in these disparities. Disproportionate stressor ex-
posure has been reported to be linked to racial differences in
neural reactivity to threat within key nodes such as the
vmPFC.*? Our findings demonstrate that racial discrimina-
tion—a stressor experienced by an overwhelming majority of
Black individuals—was associated with increased vmPFC ac-
tivity to trauma-relevant cues. Racial discrimination is known
to be associated with biological stress systems, and can exac-
erbate the development and expression of PTSD symptoms.
Given the critical role of the vmPFC in PTSD, our findings sug-
gest that racism has unique associations with the function of
this regulatory region, which has implications for the neuro-
biology of PTSD and threat response in general in minoritized
populations. These data highlight the need for further PTSD
research that addresses the association of the intersection of
trauma and racial inequities with neurobiological response.
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Alternatively, the proportionally greater vimPFC response
observed in association with discrimination may represent
aresilient adaptation to stress. Prior literature on trauma expo-
sure and PTSD symptoms suggest that increased vmPFC re-
sponse (and volume) reflects resilience to trauma®**® and
adaptive threat response, including efficient extinction of con-
ditioned fear responses.*” As such, it is possible that the findings
observed in this study indicate a relatively enhanced ability to
manage stress related to discrimination experiences. Coupled
with the behavioral data that demonstrated better attention
performance on threat-relevant affective Stroop task trials in
association with discrimination experiences, the functional
MRI findings may illustrate a biological marker of resilience
and/or protective adaptation in the face of racism-related stress-
ors in this sample of Black women in the US exposed to trauma.

Limitations

We acknowledge some limitations to the present study. For one,
only Black women were included in the sample, thus preclud-
ing our ability to assess potential sex differences in behav-
ioral or neural responses associated with discrimination. Fu-
ture studies should seek to replicate these findings in larger,
racially, ethnically, and sexually diverse cohorts. Further-
more, we did not examine mechanistic pathways for the out-
comes observed; promising avenues of future investigation in-
clude investigations of the association of discrimination with
stress regulation and the immune system. The current analy-

Original Investigation Research

sis also used a broad assessment of racial discrimination.
A more detailed measurement of racist acts and behaviors, as
well as identification of events linked to rumination, is war-
ranted to characterize specificity of neurobiological response
to these stressors. Furthermore, experimental manipula-
tions, including social interaction tasks, may reveal ways in
which experiences of discrimination (occurring in real time)
may be associated with goal-directed attention.

. |
Conclusions

This cross-sectional study of 55 Black women in the US ex-
posed to trauma found that in the context of attention to threat-
relevant stimuli, those who experienced more racism showed
increased response within key nodes of visual attention and
emotion and fear regulation network regions, even after ac-
counting for variance associated with trauma and PTSD symp-
toms. These findings highlight the value of assessing racial dis-
crimination in trauma research, and demonstrate associations
between racism and responses to threat stimuli. Taken to-
gether, the results of this study reveal how racial discrimina-
tion is associated with threat vigilance and modulation of at-
tentional response. The findings suggest a potential pathway
through which health disparities may emerge for Black indi-
viduals; conversely, these data could also illustrate an adap-
tive calibration to racism-related stress.
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