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retraumatic and environmental factors are racialize
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Pretraumatic and environmental factors are racialized
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How do disparities in stressor exposure impact PTSD-related neurocircuitry?
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Dumornay et al., 2023, American Journal of Psychiatry

Inequity and brain structure in children

Demographics:
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Adolescent Brain Cognitive Development”®
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Inequity and brain ure in children
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TABLE 1. Demographic characteristics of participants in a study of childhood adversity and brain structure

Analysis
Characteristic Total N White American Black American Statistic df p
Mean SD Mean SD
Age (months) 9,382 119.03 7.50 118.82 7.26 t=1.09 9380 0.28
N % N %
Gender 9,382 X°=5.86 0.02
Male 3,989 531 934 501
Female 3,527 46.9 932 499
Parental education 9,373 t=33.15° 2802 <0.001
Grade school 288 3.8 221 119
High school diploma or 520 6.9 449 24.1
equivalent
Some college 1,054 14.0 436 234
Associate’s degree 907 121 314 16.9
Bachelor's degree 2,490 331 237 12.7
Master's degree 1,719 229 179 9.6
Doctoral or professional 534 7.1 25 13
degree
Parental employment 9121 x2:344.90 <0.001
Not currently employed 409 5.6 342 19.0
Currently employed 6,914 94.4 1456 81.0
Annual family income 8,654 t=40.302 1985 <0.001
<$5,000 88 12 225 14.2
$5,000-511,999 128 18 178 1.2
$12,000-515,999 97 14 93 59
$16,000-524,999 226 3.2 155 9.8
$25,000-534,999 301 43 194 12.2
$35,000-549,999 463 6.5 211 13.3
$50,000-574,999 987 14.0 221 13.9
$75,000-$99,999 1,164 16.5 122 77
$100,000-5199,999 2,611 36.9 153 9.7
>$200,000 1,004 14.2 33 21
Mean SD Mean SD
Neighborhood disadvantage® 8,840 90.30 2391 105.94 22.25 t=—25.662 2706 <0.001
Family conflict® 9,363 196 194 243 2.01 t=—9.17° 2786 <0.001
Material hardship® 9,296 0.30 0.89 101 149 t=—19.63° 2166 <0.001
Trauma history® 9,043 0.48 110 0.67 1.02 t=—7.262 2965 <0.001

2@ The test was corrected for unequal variances because of violation of Levene’s test for homogeneity of variance.

b Neighborhood disadvantage, family conflict, material hardship, and trauma history are four of the seven indices of adversity included in the statistical models.
Neighborhood disadvantage was quantified using the weighted Area Deprivation Index sum score. Family conflict was quantified using the Youth Family Conflict
Scale. Material hardship was quantified using the questions in the participant demographic screener. Trauma history was assessed using the Schedule for Affective
Disorders and Schizophrenia for School-Age Children for DSM-5. See the Methods section for further detail.

Compared to White children,
Black children in the ABCD
study:

Have caregivers with less education
Have more unemployed parents

Have lower family income

Come from more disadvantaged
neighborhoods

Experience more family conflict
Experience more financial hardship
Have greater endorsement of traumatic
events



Inequity and brain structure in children
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Inequity and brain structure in children
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The differences between Black and white children are small.
But they are still significant and can have important effects on
how kids might develop into adulthood.
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Inequity and brain structure in children

Table S3. Correlations between PTSD symptom severity and GMV

PTSD Symptom Severity

Before
Table S2. Summary of linear regression analysis predicting PTSD symptom severity __Region . r-value p-value  r-value p-value

Predictor B Lciaiistic p Caudal an.terlor cingulate cortex  -0.03 0.004 -0.02 0.169 |

Caudal middle frontal gyrus -0.01 0.203 0.01 0.546

Parental employment -0.03 -2.63 0.01 Lateral orbitofrontal cortex 002 0142 -0.01 0.571

Parental education 0.01 0.52 0.60 Medial orbitofrontal cortex 001  0.678 -0.00 0.751

Family income -0.06 -4.13 <0.001 Pars opercularis -0.00  0.996 0.01 0.370

Material hardship 0.10 R.46 <0.001 Pars triangularis 0.01 0.233 -0.00 0.803

Family conflict 0.04 3.58 <0.001 ; afstoflbiti“? . ggg 8?32 gg(l’ gi‘;z

. . Ostral anterior cin ate cortex -v. . -uU. .

b S L B - ? S gyrus 000 016 0 0.151

Trauma history 0.26 23.61 <0.001  [Superior frontal gyrus 002 0033 -0.03 0.030

Notes. N=7,623. Participant’s adversity exposure was significantly associated Frontal pole -0.01 0.291 20.01 0.607

with their PTSD symptom severity, F(7, 7623) = 132.06, p < 0.001, RZ2=0.11. Insula -0.00 0.748 -0.01 0.318

PTSD symptom severity is an index created by summing twenty-five items Hippocampus -0.01 0.476 -0.00 0.758

assessing present PTSD symptoms from the full parent-reported K-SADS-5 Amygdala -0.00 0.930 0.01 0.566

diagnostic interview (NDA: abcd_ksad01).

Note: Bold values indicate p<0.05. “Before” indicates gray matter volume
(GMV) estimated from residuals of linear mixed effects models that included age,
gender, scanner, and family relatedness. “After” indicates GMV estimated from
residuals of linear mixed effects models that included additional terms for

adversity metrics noted in the main text.



Inequity and brain structure in children

Left

B No mediation

Partial mediation

TABLE 4. Summary of parallel mediation analyses of race-related effects on gray matter volume accounting for adversity®

Total Total Indirect Direct Percentage
Region Effect (c) o] Effect (ab) o] Effect (c') p Mediated® (%)
Caudal anterior cingulate -0.17 <0.001 —0.04 0.006 —-0.13 <0.001 26.04
cortex®
Caudal middle frontal gyrus® —0.29 <0.001 —0.09 <0.001 —-0.20 <0.001 30.58
Lateral orbitofrontal cortex® —0.45 < 0.001 —0.03 0.034 —-041 <0.001 7.40
Medial orbitofrontal cortex —0.03 0.333 —-0.02 0.287 —0.01 0.748 —
Pars opercularis —-0.31 <0.001 0.01 0.613 —-0.32 <0.001 2.57
Pars triangularis® 0.13 <0.001 0.06 <0.001 0.08 0.02 42.42
Pars orbitalis® —0.19 <0.001 —0.04 0.008 -0.15 <0.001 21.88
Rostral anterior cingulate —0.29 <0.001 —0.03 0.098 —-0.27 <0.001 8.93
cortex
Rostral middle frontal gyrus 0.02 0.597 —-0.09 <0.001 0.10 0.001 .
Superior frontal gyrus®© —0.20 <0.001 —-0.10 <0.001 —0.10 0.003 50.76
Frontal pole® -0.19 <0.001 —-0.04 0.006 -0.15 <0.001 23.28
Insula 0.05 0.116 0.02 0.155 0.02 0.501 -
Hippocampus —-0.12 <0.001 —0.01 0.765 -0.11 <0.001 427

Amygdala -0.14 <0.001 —-0.01 0.582 —-0.13 <0.001 6.67




Inequity and brain structure in children

Partial mediation

Structural racism changes the structure of brain regions
Important for responding to threat in children.



Inequity and brain structure In adolescence

Race-related Differences
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Cortical thickness in a subset of the same adolescents (11-12yo)
show similar effects. Modeling choice impacts the extent of
effects. Further associations with “deviations” from “normative”

development

Harnett et al., Under review



Inequity and brain structure In adolescence

GLM (Age + Sex) GLM (Age + Sex + Site) Brainchart Deviations

Percentage of race-related variability in thickness mediated by
individual/neighborhood income and discrimination

Considerations of disparities

continues to explain different

amounts of variance in brain
morphology

Harnett et al., Under review



But structural differences may be modality specific
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NATE Lab, Unpublished; White matter image is not from ABCD



But structural differences may be modality specific
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Blunted neurophysiological reactivity to threat in
Black compared to white young adults (18-23)
(Harnett et al., 2019, Neurolmage)

el
9

\S \8 o N
Q("\‘ ("°\ o o ,e‘\\@‘o \\‘\Q “\‘\ ‘\\»& \1}“
SR R S ¢
(O Amygdala Seed

Potential long-term impacts

mmmmmmmmm

Right

Il Biack-American
[] White-America:

ul

Overlap Left

Right
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threat network for future PTSD symptoms (18-75)
(Harnett et al., 2023, Molecular Psychiatry)



Compounding effects of structural inequities

1. Racial inequities contribute to altered structural morphology of threat neurocircuitry in children and adolescents.

2. Racial inequities during development contribute to blunted neural reactivity to threat in young adulthood.

3. Racial inequities contribute to differences in tonic arousal that are tied to PTSD susceptibility.

Past Year Prevalence of Any Mental lliness Among U.S. Adults (2021)
Data Courtesy of SAMHSA

Race/Ethnicity
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