Dimensions of Psychopathology Associated with Distinctive Patterns of Cortical Thickness in Youth
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Results

Psychiatric symptoms emerge early in life and are associated with Figure 1. Schematic of the bifactor model. A bifactor model identified 4 dimensional Figure 3. Mediation of left pericallosal sulcus on general psychopathology by
variations in brain structure. Cortical thickness is influenced by early
life stressors and relates to early symptoms of psychopathology.

factors of psychopathology (general, internalizing, conduct problems, and ADHD). General  {.5,ma exposure
psychopathology reflects the symptoms shared across all domains. All factors are

_ _ o _ _ orthogonal to one another and thus were included in the same model. 4 h
Here, we investigated the association between cortical thickness Trauma
and psychopathology. We used a bifactor model to derive General Psychopathology a=.047 __ Exposure
dimensional factors of psychopathology. Furthermore, we examined (66 items)
the mediating effect of early life stress (trauma exposure) on the . c= 038 <
relationship between cortical thickness and dimensional factors of Left Pericallosal p =.009 X General
psychopathology. _ Sulus ¢ = 013 _sychopathology

p =.007
Methods

Participants: Participants included the 9-10 year old children from Wave (19 items) (32 items) (15 items)
1 (release 2.0.1) of the Adolescent Brain and Cognitive Development _ | | | . -
(ABCD) Study (N = 9,672, 51% male, 53% White) Flgure 2. loms included In the atent bauma vartabl with reduced cortcal thicknoss i the loft contrar sulous, oft
Psychopathology measure: Using 66 items from the Childhood \ Car accident } parahippocampal gyrus, and right anterior segment of the circular
Behavior Checklist (CBCL), an exploratory factor analysis identified ” Other significant accidents ) sulcus of the insula.
three dimensions of psychopathology: internalizing, conduct problems, : N ceod omat I a f 1 » Increased general symptoms of psychopathology were associated
and ADHD. A confirmatory bifactor analysis was used to model these ( Jmmame / with increased cortical thickness in the left pericallosal sulcus, left
three factors plus a general factor of psychopathology. \ Witnessed/caught in a natural disaster ) postcentral sulcus, and bilateral calcarine sulci.
Trauma measure: A latent factor of trauma was derived using 13 items ’ Witnessed death or mass destruction in war 1 * Trauma exposure was positively associated with general symptoms
from the Kiddie Schedule for Affective Disorders and Schizophrenia (K- i 3 of psychopathology, supporting the implication that trauma may

Withessed someone shot or stabbed

SADS) assessing trauma experiences. ( . contribute to non-specific symptoms of psychopathology.?

Imaging data: Imaging data was acquired at 21 sites using Siemens \ Beaten to the point of having bruises at home ) * Amediation analysis indicates that trauma exposure may explain
(Prisma VE11B-C), Phillips (Achieva dStream, Ingenia), and GE ( Non-family member threatened to kil | part of the _variance in the assqciation between left perical_losal
(MR750, DV25-26) MRI scanners. Imaging processing was performed i _ _ i sulcus, which demarcates the inner boundary of the anterior

by the ABCD Data Analysis and Informatics Center using centralized | Witnessed grown-ups push/shove/hit one another | cingulate cortex, and general psychopathology.

protocoils. ( Non-family member sexual abuse | * |ncreased cortical thickness in the left pericallosal sulcus associated
Statistical Analysis: All analyses were performed using structural ( A peer forced sexual activity Wlth gerTeraI psychopathology in the early developmental stage may
equation modeling (SEM) in Mplus with psychopathology and trauma as : \ indicate: . . . .

latent factors. Post-stratification weights were applied to account for Sudden unexpected death of a loved one / * Slow maturation of cortical thickness characterized by protracted

myelination and pruning.?

stratification of the sample in the data sites. Data was clustered by family

since the ABCD study includes twins and siblings. Correction for multiple Table 1. Results of SEM analyses of the association between dimensional ‘ Enhanced activati.on of.the regioln Iead.ing to _synaptogenesis,
comparisons was performed using FDR correction. psychopathology factors and regional cortical thickness based on the Destrieux atlas which may result in an increase in cortical thickness.>
SEM: SEM analyses were performed using regional cortical thickness Effect _
based on the Destrieux atlas with psychopathology factors and Region Factor B SE  Size (t) P Support & Disclosures
covariates of no interest. Left central sulcus General -0.049 0.012 -4.25 <.001 Disclosure All authors report no competing interests
regional cortical thickness = age + sex + race/ethnicity - ) ) Funding Supported by grants UG3DA045251 from the National Institute of Drug Abuse,
+ MR e cturer + whole brain cortical thick Left parahippocampal gyrus General -0.040 0.012 -3.39 025 R01MH098098, ROTMH117014, and ROOMH117274 from the National Institute of Mental
manutacturer = whole brain cortical thickness Left pericallosal sulcus General 0.038 0.011  3.35 025 Health, UL1TR000430 and UL1TR000445 from the National Institutes of Health, the
+ general psychopathology + conduct problems NARSAD Young Investigator Award, and the Lifespan Brain Institute of the University of
J PSY P 5 P Left postcentral sulcus General 0.030 0.010 3.20 025 Pennsylvania and the Children's Hospital of Philadelphia.

+ Internalizing + ADHD

.y L . . Right calcarine sulcus General 0.045 0.014 3.11 .042
Mediation: Mediation analyses were performed using the cortical | References
thickness regions significantly associated with the psychopathology eft calcarine sulcus General  0.047 0.016  3.00 0439

factors identified from the SEM analysis. Trauma was tested as a ?.'ghf a”te['or Sefgtrr?em Oflthe - 0037 0013 00 040 [1] Caspi, A., & Moffitt, T. E. (2018). American Journal of Psychiatry, 175(9), 831-844.[2]

: - - - - Circular suicus or the Insuia eneral -U. : -Z. : Ducharme, S., Albaugh, M. D., Hudziak, J. J., Botteron, K. N., Nguyen, T. V., Truong, C., ... &
mediator of the relatlor?shl_p between cortical tthk!‘]eSS ana Schapiro, M. (2014). Cerebral cortex, 24(11), 2941-2950. [3] Draganski, B., Gaser, C.,
pSyChOpathOIOgy- The indirect effect was tested with the MplUS Right pericallosal sulcus ADHD 0068 0.019 -3 54 < 001 Kempermann, G., Kuhn, H. G., Winkler, J., Buchel, C., & May, A. (2006). Journal of
INDIRECT command using the delta method, which is similar to a Neuroscience, 26(23), 6314-6317. [4] Hegarty, C. E., Foland-Ross, L. C., Narr, K. L.,

Townsend, J. D., Bookheimer, S. Y., Thompson, P. M., & Altshuler, L. L. (2012).

' Multiple comparison error was corrected using False Discovery Rate (p < .05
Sobel test in large samples. ultip pari w using iscovery (p ) Neuroreport, 23(7), 420.



