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Social victimization (SV) and altered neural connectivity have been associated with each other and psychotic-like
experiences (PLE). However, research has not directly examined the associations between these variables, which
may speak to mechanisms of psychosis-risk. Here, we utilized two-year follow-up data from the Adolescent Brain
Cognitive Development study to test whether SV increases PLE through two neural networks mediating socio-
affective processes: the default mode (DMN) and salience networks (SAN).

We find that a latent SV factor was significantly associated with PLE outcomes. Simultaneous mediation an-
alyses indicated that the DMN partially mediated the SV-PLE association while the SAN did not. Further,
multigroup testing found that while Black and Hispanic adolescents experienced SV differently than their White
peers, the DMN similarly partially mediated the effect of SV on PLE for these racial groups. These cross-sectional
results highlight the importance of SV and its potential impact on social cognitive neural networks for psychosis

risk.

1. Introduction

Approximately 17 % of children and 7 % of adults experience
psychotic-like experiences (PLE; Kelleher et al., 2012; Linscott and van
Os, 2013). While PLE are transient for the majority of people, PLE can
cause distress and are linked with increased risk for both psychotic and
non-psychotic disorders (Healy et al., 2019; Lindgren et al., 2022). The
prevalence of PLE and their risk for later disorders, highlight the
importance of better understanding PLE and the mechanisms that
underly PLE.

A growing literature implicates chronic social victimization (SV)—
social experiences in which a person suffers physical or psychological
harm, such as bullying, interpersonal conflict, and discrimination—as a
contributor to increased and more distressing PLE. For example, longi-
tudinal studies on bullying, show that bullied adolescents are more
likely to have PLE years later (Crush et al., 2018; Mackie et al., 2013;
Schreier et al., 2009; Wolke et al., 2014). Further, research has shown
family discord, such as elevated parent-child conflict and poor family
communication, has been associated with increased adolescent PLE,
increased symptom severity, and less clinical improvement (Healy et al.,
2020; Otero et al., 2011). Similarly, others have shown greater

expressed emotion—spontaneous negative talk from caregivers toward
patients with mental illness (Butzlaff and Hooley, 1998)—precedes the
onset or worsening of psychosis-spectrum disorders (PSDs; Aguilera
et al., 2010; Cechnicki et al., 2013; Marom et al., 2002).

The effect of SV continues to predict PLE when examining structural
stressors, particularly among racial minorities. Studies examining racial
microaggressions and discrimination have shown a robust positive as-
sociation between racism and PLE (Anglin and Lui, 2023; DeVylder
etal., 2023; Oh et al., 2014; Pearce et al., 2019). Moreover, research has
shown that racist experiences partially explain the elevations in PLE
seen between Black and White individuals in the United States (US;
Anglin and Lui, 2023; Oh et al., 2022). Relatedly, DeVylder and col-
leagues have found linear dose-dependent relationships between
victimization by police and PLE in US adults (DeVylder et al., 2023,
2017). Further, research has found a cumulative effect of personal and
neighborhood victimization on PLE, with a variety of neighborhood
characteristics, including low social cohesion, high neighborhood dis-
order, and neighborhood social disconnectedness, contributing to
increased risk for PLE (Marsh et al., 2022; Newbury et al., 2018).

Despite the clear association between SV and psychotic experiences,
the mechanism by which SV influences psychosis-risk is still largely
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unclear. Selten and colleagues (Selten et al., 2013; Selten and Cantor-
Graae, 2005) posit a social defeat theory of psychosis in which
repeated exclusionary experiences over time lead to sensitization of the
mesolimbic dopamine system which in turn increases risk for psychosis.
Additionally, Friston and others (Friston, 1998; Friston et al., 2016;
Stephan et al., 2006), have hypothesized that psychosis arises from
altered brain connectivity associated with the prefrontal cortex, a key
brain region responsible for executive functioning and socio-emotional
control. Increasing work has demonstrated that PSDs and psychosis-
risk individuals experience marked abnormalities in large-scale resting
networks, including those that play a central role in social information
processing, specifically the default mode network (DMN) and salience
network (SAN; Andrews-Hanna et al., 2014; Buckner et al., 2008; Doucet
et al., 2020; M.-L. Hu et al., 2017; Huang et al., 2020; Palaniyappan and
Liddle, 2012; Wang et al., 2016; White et al., 2010, 2013; Whitfield-
Gabrieli and Ford, 2012). An unexplored possibility that we evaluate in
the current study is that SV impacts psychosis-risk by altering these
networks, especially given that the DMN and SAN are robustly related to
socioemotional processes.

The DMN is comprised of the posterior cingulate cortex (PCC),
medial prefrontal cortex (MPFC), and angular gyri, and is implicated in a
variety of self-directed, social, and stimulus-independent processes,
including self-referential processing, episodic memory, and mental state
attribution (Andrews-Hanna et al., 2014; Buckner et al., 2008; Whit-
field-Gabrieli and Ford, 2012). The SAN, which includes the insula and
anterior cingulate cortex, has been implicated in the detection and
integration of emotional and sensory information, as well as switching
between the DMN and central executive network (Corr et al., 2022;
Palaniyappan and Liddle, 2012). Altered DMN and SAN connectivity
have been repeatedly demonstrated in psychosis-risk, first-episode, and
chronically-ill psychotic-spectrum disorder samples (Del Fabro et al.,
2021; Huet al., 2017; Huang et al., 2020; Karcher et al., 2019; Mennigen
and Bearden, 2020; O'Neill et al., 2020, 2019; Wang et al., 2016; White
et al., 2013, 2010; Whitfield-Gabrieli and Ford, 2012).

In addition to being associated with psychosis, functional connec-
tivity within and between DMN and SAN hubs have been linked to ex-
periences of victimization in adolescents and young adults (Corr et al.,
2022; Mclver et al., 2019; Rudolph et al., 2021). For example, Corr and
colleagues (Corr et al., 2022) found that adolescents exposed to acute
stressors exhibited decreased connectivity between the DMN and SAN,
and this was further reduced among those that had experienced greater
levels of victimization over their life. These alterations in connectivity
have also been linked to psychopathology. In a group of young adults,
Mclver and colleagues (Mclver et al., 2019) found functional connec-
tivity between the amygdala (a subcortical hub of the SAN) and the
MPFC moderated the relationship between depressive symptomology
and peer victimization. Provided this evidence, we hypothesize that SV
may influence PLE through dysregulated activity in networks associated
with emotional and social information, particularly the SAN and DMN.

While SV and abnormal brain connectivity have been examined
separately across the psychosis spectrum, no studies to our knowledge
have examined whether SV influences the PLE through neural connec-
tivity. Interestingly adolescence and young adulthood are the develop-
mental periods strongly characterized by peak risk for psychosis,
expanding and changing social networks, and by critical neuro-
developmental processes such as synaptic pruning and intracortical
myelination, suggesting the relationship between PLE, SV, and network
connectivity may be present as early as adolescence. Thus, we utilized
data from the second-year follow-up of the Adolescent Brain Cognitive
Development (ABCD) study (abcdstudy.org), which is nationwide study
of nearly 12,000 children across the United States that collects data on
social, psychological, and neural processes (Barch et al., 2018; Casey
et al., 2018; Garavan et al., 2018). We used data from the 2-year follow-
up as it was the first wave that measured a variety of variables indexing
SV, network connectivity, and PLE. To test our hypotheses, we used
confirmatory factor analysis (CFA) to identify a latent SV factor
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constructed from child and parent self-report data. Using this SV latent
factor, we conducted structural equation modeling (SEM) to examine
the association between SV and PLE, and the mediating effect of resting-
state fMRI connectivity on the association between SV and PLE (Casey
et al., 2018; Karcher et al., 2020, 2018). Additionally, to examine the
specificity of these relationships, we also tested models using internal-
izing and externalizing symptoms, rather than PLE. Further, considering
the elevations in SV and PLE seen among racial minorities, we per-
formed an exploratory moderated mediation analysis to determine if
connectivity mediated the SV to PLE link even when considering racial
differences. Together, through the use of this dataset from a large and
diverse group of adolescents, we were able to evaluate a potentially
subtle, but critical set of associations that may speak to the complex
developmental pathophysiology of psychosis-risk.

2. Methods
2.1. Participants

This study was approved by the University of Rochester Research
Subject Review Board (Study Approval ID STUDY00004264). De-
identified data were obtained from participants in the ABCD study; a
longitudinal study following children beginning at ages 9- and 10-years
from 21 research sites across the US. The sociodemographic makeup of
the sample closely matches that of the US as a whole, with a slight
oversampling of Black/African American and Other Race children that
corresponds to a slight under-sampling of White and Hispanic children
(Garavan et al., 2018). We used 2-year follow-up data from the ABCD
Data Release 4.0, which was accessed through the National Institute of
Health Data Archive (https://nda.nih.gov/abed). Of the 11,878 partic-
ipants who contributed baseline data, 10,414 participants (88 %)
contributed two-year follow-up data. However, due to delays associated
with the COVID-19 pandemic, only 7857 had contributed two-year
follow-up neuroimaging data. Of those, 557 adolescents were removed
for not passing resting-state imaging quality control recommendations
suggested by the ABCD study team (Hagler et al., 2019). An additional
343 participants who were missing data on one or more of the primary
variables described below were removed. This left a final sample of 6957
participants with complete data (Supplemental Table 2). To avoid a
third level of clustering at the family level, one child per family was
randomly selected for inclusion in mediation models, resulting in a
sample of 5991 (hereafter, “main sample”). To assess robustness of the
findings, analyses were rerun including a different sibling for families
that contributed more than one child to the ABCD dataset (results
available at https://osf.io/54f72/). Findings were similar across both
samples of children.

2.2. Measures

2.2.1. Social Victimization (SV) indicators

In order to measure experiences of SV, a latent variable was esti-
mated using a variety of self- and caregiver-report measures. Potential
indicators were chosen by identifying ABCD variables that involved
chronically negative socio-interpersonal experiences and perceptions,
either directly or indirectly. They included 6 variables representing re-
sponses from the adolescent themselves and 2 variables representing
responses from a caregiver of the adolescent. We chose not to include
one variable (cyberbullying) because it was the only dichotomous var-
iable which would have further complicated a complex model and
required a change to an estimation method less suited for continuous
and skewed data. Descriptive statistics for each of the indicators in the
main sample are provided in Table 1. Intercorrelations and variable
inflation factors are provided in Table 2.

Three of the indicator variables came from adolescent responses to
the Revised Peer Experiences Questionnaire (RPEQ; Prinstein et al.,
2001); specifically the relational, reputational, and overt victimization
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Table 1
Descriptive statistics.

Variable Sample M (SD) or Skew Kurtosis  op
range N (%)
Age (months) [127, 166] 143.253
(7.745)
Sex assigned at birth
Female 2822 (47)
Male 3169 (53)
Race
Asian 127 (2)
Black 748 (12)
Hispanic 1199 (20)
Other Race 615 (10)
White 3302 (55)
Psychopathology
PQ-BC Total Score [0, 21] 1.535 2.568  7.750 0.854
(2.720)
PQ-BC Distress [0, 891" 3.442 3.892  20.788 0.823
Score (7.450)
CBCL Internalizing [33, 90]° 47.774 0.445 —0.386 0.874
T-Score” (10.485)
CBCL Externalizing [33, 831° 44.459 0.665 —0.143 0.904
T-Score” (9.703)
Social Victimization Indicators
RPEQ Relational [3, 15] 4.779 1.404  2.595 0.755
Victimization (1.924)
RPEQ Reputational [3, 15] 3.988 2.540 7.930 0.825
Victimization (1.811)
RPEQ Overt [3, 15] 3.680 2949  11.419 0.719
Victimization (1.377)
PDS Discrimination [1, 5] 1.134 4116  24.019 0.427
(0.326)
FES Family Conflict [0, 9] 1.849 1.058  0.685 0.651
— Child (1.810)
FES Family Conflict [0, 9] 2.410 0.732  —-0.077 0.710
— Parent (1.975)
NSC Neighborhood [1, 5] 1.921 1.002 0.559 -
Crime — Child (0.995)
NSC Neighborhood [1, 5] 2.129 0.802  0.416 0.872
Crime — Parent (0.920)
Average Within-Network Neural Connectivity
Default Mode [0.073, 0.247 0.316  0.089
Network (DMN) 0.552] (0.060)
Salience Network [-0.025, 0.383 0.244 0.205
(SAN) 0.866] (0.119)

Abbreviations: ®, = McDonald's Hierarchal Omega Reliability; CBCL = Child-
Behavior Checklist; FES = Family Environment Scale; M = Mean; N = Number of
Participants; NSC = Neighborhood Safety/Crime Survey; PDS = Perceived
Discrimination Scale; PQ-BC = Prodromal Questionnaire-Brief, Child Version;
RPEQ = Revised Peer Experiences Questionnaire; SD = Standard Deviation.

@ Possible Range is 0-126.

b N = 5166.

¢ Possible Range is 0-100.

subscales. Each subscale is the sum of 3-items rated on frequency (1 =
Never, 5 = A few times a week). The relational victimization subscale of
the RPEQ assesses experiences of exclusion from social interactions (e.g.,
“A kid left me out of what they were doing”), the reputational

Table 2
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victimization subscale assesses experiences of reputational harm (e.g.,
“Another kid gossiped about me so others would not like me”), and the
overt victimization subscale assess experiences of threats or actual
physical harm (e.g., “A kid threatened to hurt or beat me up.”).
Another indicator variable was the mean score of the ABCD
Perceived Discrimination Scale (PDS), which is a 7-item measure that
examines the frequency (1 = almost never, 5 = very often) with which the
adolescent feels discriminated against due to their ethnicity (e.g., “I feel
that others behave in an unfair or negative way toward my ethnic
group”). Additionally, both the adolescent and their caregiver provided
reports of family conflict on the PhenX Family Conflict Subscale of the
Family Environment Scale (FES; Moos and Moos, 1994). The family
conflict of the FES assess how anger is expressed and resolved in fam-
ilies, using 9 True/False statements (0 = False, 1 = True; e.g., “We fight a
lot in our family.”). Finally, both the adolescent and their caregiver
provided reports on neighborhood safety, using PhenX Neighborhood
Safety/Crime Survey Modified (NSC), which is described in reference
(Zucker et al., 2018) and consists of 3- items rated on level of agreement
for parents and a single item for children (e.g., “My neighborhood is safe
from crime.”). Scores on the NSC were reverse coded such that higher
scores indicated less safety (1 = strongly agree, 5 = strongly disagree).

2.2.2. Psychotic-like experiences & psychopathology

PLE were assessed with the Prodromal Questionnaire-Brief Child
Version (PQ-BC; Karcher et al., 2018). The PQ-BC is a 21-item self-report
questionnaire modified and validated for children from the Prodromal
Questionnaire-Brief (Loewy et al., 2011) that assess a range of PLE such
as unusual thought content, suspiciousness/persecutory ideas, grandi-
osity, and perceptual aberrations (Karcher et al., 2018). Adolescents first
indicated whether they had experienced the PLE. Those who indicated
that they had experienced the PLE then indicated whether the PLE was
bothersome. For each PLE that was identified as bothersome, partici-
pants rated how bothersome the experience was using a 1 to 5 visual
response scale with higher scores denoting higher distress. Following
other studies using the PQ-BC we calculated the total score and distress
score (Karcher et al., 2020, 2018).

The total score was calculated by summing the number of items
endorsed (possible score: 0-21). The distress score was calculated by
weighting the total score by the level of distress. A score of 0 indicates no
PLE endorsed, 1 indicates one PLE endorsed with no distress, and scores
of 2-6 indicate that a PLE was endorsed with some distress (possible
score: 0-126). Prior work has demonstrated the PQ-BC to exhibit
construct validity and adequate psychometric properties (Karcher et al.,
2020, 2018). Because findings with the total and distress score were
similar, we focused on the total score in the main text and distress score
results are provided in the supplement.

To assess the specificity of the association between SV and PLE, we
evaluated externalizing and internalizing symptoms using the respective
broad-band T-scores from the parent-report of the Child Behavior
Checklist (CBCL; Achenbach, 2009). The externalizing broad-band score
indexes rule-breaking and aggressive behaviors, while the internalizing
broad-band score indexes anxiety and depressed symptoms, and somatic

Intercorrelations and variable inflation factor results for candidate social victimization indicators (N = 6597).

1 2 3

. Relational Victimization - 0.416%**
. Reputational Victimization - 0.541%**
Overt Victimization -

. Discrimination

. Family Conflict — Child

. Family Conflict — Caregiver

. Neighborhood Crime - Child

. Neighborhood Crime — Caregiver

Variable Inflation Factor 1.460 1.730 1.496

PN U AWM

1.158 1.162 1.075 1.098 1.148

" p < .001.
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complaints.

2.2.3. Neural connectivity

Resting state functional connectivity data was collected during two
functional runs (Casey et al., 2018). Thirteen networks were defined
using Gordon parcellations (Gordon et al., 2016). For this study, within-
network connectivity for the default mode network (DMN) and the
salience network (SAN) were used. The DMN was defined by Destrieux
parcels in the middle-posterior cingulate cortex, precuneus and 11 other
parcels, while the SAN was defined by the anterior cingulate cortex and
anterior insula. A complete list of regions included within each network
are provided in Supplemental Table 1. Based on the recommendations
from the ABCD study team (Hagler et al., 2019) for resting-state data,
cases were removed (N = 557) if they did not pass FreeSurfer quality
control and/or had fewer than 375 frames after removing frames with
excessive head motion (framewise displacement<0.2 mm).

2.3. Analyses

We used structural equation modeling (SEM) to analyze the data. For
each analysis, robust maximum likelihood estimation (MLR) was used to
account for the non-normality of the outcome variables (Table 1).
Huber-White robust standard errors and Yuan-Butler test-statistic esti-
mates are reported and accompanied by 95 % confidence intervals based
on 10,000 bias-corrected (BC) bootstrap samples. Due to the multilevel
nature of the data, cluster robust estimates were calculated with MRI
scanner defining the clusters. By using the MRI scanner as the clustering
variable, both site-level and machine-level variances were accounted
for.

2.3.1. Latent Factor: Social Victimization (SV)

To estimate an SV factor, an iterative confirmatory factor analysis
(CFA) process was implemented. A final model was identified when the
model demonstrated acceptable fit, and the indicator variables had
acceptable loadings on the latent factor (>0.3). Acceptable model fit was
identified using a combination of fit indices cutoffs: a comparative fit
index (CFI) >0.95, a root-mean square error of approximation (RMSEA)
<0.08, and a standardized root mean squared residual (SRMR) <0.05
(Hu and Bentler, 1999). While we report chi-square (Xz) values, we did
not expect the ¥ p > .05 in any model because 2 calculations are highly
influenced by sample size. The iterative refinement process included
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removing a single indicator after examining factor loadings and modi-
fication indices to determine which indicators loaded poorly (<0.3) and
would also have the greatest impact on improving fit.

2.3.2. Simultaneous mediation analysis

Utilizing SEM, a simultaneous mediation model was specified.
Similar to the CFAs, MLR and clustering (MRI scanner) were used for this
analysis, and 95 % BC CIs were generated from 10,000 bootstrap sam-
ples. The model was specified such that PLE was predicted both directly
and indirectly by SV, with the default mode network (DMN) and salience
(SAN) within-network connectivity as simultaneous mediators (Fig. 1).
The residual covariance between DMN and SAN within-network con-
nectivity was modeled. While sex-assigned-at-birth and age-in-months
were initially included as covariate predicators of PLE and network
connectivity, the models resulted in Heywood errors (negative residual
variances) due to model overspecification and thus the variables were
removed. In addition to standardized f coefficients, we provide the
absolute proportion mediated (Alwin and Hauser, 1975), which denotes
the proportion of the total effect that can be attributed to the indirect
effect (i.e., al*bl/ (al*bl + c’), where al and bl refer to the paths
associated with one mediator).

2.3.3. Exploratory race analyses

Because research has shown that that experiences of SV and psy-
chosis vary across racial and ethnic groups, an exploratory aim was to
examine whether the mediation models varied by race (Anglin and Lui,
2023; DeVylder et al., 2023; Kirkbride et al., 2017; O'Donoghue et al.,
2021; Oh et al., 2014). Only Black, Hispanic, and White adolescents
were included in these analyses. Asian adolescents were not included
due to sample size limitations (N = 127). We also did not include Other
Race individuals given the heterogeneity of race included, which would
have made results uninterpretable. Further, increased risk for psychosis
is most robustly seen in Black and Hispanic groups (DeVylder et al.,
2023; Kirkbride et al., 2017; O'Donoghue et al., 2021; Schwartz and
Blankenship, 2014).

In order to examine differences between these three racial groups,
we conducted moderation analyses. This involved a multistep process
that compared the psychometric equivalence of the models across two or
more groups by comparing iteratively more constrained models until the
most constrained model that does not significantly worsen fit was
identified (i.e., the most parsimonious model). Specifically, iterative

.997
Q [.992, .999]
Default Mode
Network (DMN)
Within-Network
Connectivity

817
[.784, .874]

Direct: .417 [.379, .454] Psychotic-Like

.590 Relational
[.552, Victimization
.627] (RPEQ)
. 1.000
.352 Reputational
[.310, Victimization [1.000, 1.000]
.393] (RPEQ)
Social
Victimization
[ggg Overt Victimization
a1 (RPEQ)
.593]
[sg; Discrimination
872] (PDS)

Experiences
(PQ-BC Total)

Indirect via DMN: .004 [.002, .007] ,
Indirect via SAN: .000 [.000, .001] s

>
&
L
>
RN
Salience Network ','
(SAN) Within-
Network Connectivity
1.000

[1.000, 1.000]

Fig. 1. Simultaneous mediation model with standardized estimates and 95 % confidence intervals. (Note: Bolded estimates and full lines indicate significant paths at

p < .05)

Abbreviations: PDS = Perceived Discrimination Scale; PQ-BC = Prodromal Questionnaire-Brief, Child Version; RPEQ = Revised Peer Experiences Questionnaire.
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constraints were placed on model parameters (i.e., loadings, intercepts,
residuals) one at a time and then compared to the previous model using
Likelihood Ratio Tests (LRTs), which provided Xz test statistics. An LRT
x? with a p < .05 indicates that a more constrained model does not
significantly improve fit, and thus the less constrained model should be
selected.

For the purposes of these analyses, moderation analyses were con-
ducted in two steps. First, multigroup CFA (MG-CFA) were applied to the
SV latent factor to determine if experiences of SV varied by race. In the
case of MG-CFA, four types of increasingly constrained invariance
models are tested: configural (completely unconstrained), weak/metric
(loadings constrained), strong/scalar (loadings and intercepts con-
strained), and strict invariance (loadings, intercepts, and residuals
constrained). Configural invariance would imply that the pattern of
loading of the indicators on the latent factor is invariant or equivalent
across groups (Bikos, 2022). Weak/metric invariance builds on the
configural invariance and implies that the (unstandardized) loadings (i.
e., slope) for each indicator are additionally invariant across groups.
Strong/scalar invariance then builds on the weak/metric model to imply
that the indicator intercepts (i.e., starting values) are also invariant
across groups. Lastly, strict invariance would indicate the error vari-
ances and covariances in the model did not differ across groups.

It is possible for the best fitting model to fall somewhere between the
aforementioned models, achieving partial invariance, such that some-
—but not all—groups exhibit a similar pattern of constraints. Partial
invariance is identified by first determining configural, weak/metric, or
strong/scalar invariance, and then constraining groups in a pairwise
manner such that a partially invariant model is created for every pair.
Each of these models are independently compared with the best fitting
model so far to determine if the partially invariant model improves fit
even more. Through this process, a best fitting configuration of the SV
latent factor was identified and used in subsequent models.

Next, moderated mediation analyses were conducted on the simul-
taneous mediation model. To examine whether the indirect effect of a
specific network varied by race, changes to constraints were only made
to one network at a time (i.e., DMN or SAN) such that two sets of
comparison were made. Both groups of comparisons contained a model
where no paths were constrained suggesting the indirect paths varied by
race, as well as a model where both indirect pathways were constrained
across all groups suggesting the indirect paths were invariant across
race. The third model in each group had only one of the indirect paths,
within-DMN connectivity or within-SAN connectivity constrained across
all groups to examine if a single indirect path is invariant by race.

3. Results

All analyses were conducted in R (v3.5.2; R Core Team, 2018) using
RStudio (v1.1.456; RStudio Team, 2015). All SEM analyses were con-
ducted using the R package lavaan (Rosseel, 2012). The code and output
for this manuscript are available on Open Science Framework (htt
ps://osf.io/54f72/).

3.1. Latent factor: Social Victimization (SV)

Through iterative CFA refinement, a final SV factor (Supplemental
Table 4, Model 4) was identified with the following manifest indicators:
three victimization subscales of the RPEQ and the discrimination vari-
able from the PDS. All indicators evidenced statistically significant (p <
.05) and acceptable factor loadings (>0.3). The CFA evidenced good fit
to the data, Xz (2) =13.669, p =.001; CFI =0.994; RMSEA = 0.048 [90%
CI: 0.026, 0.074]; SRMR = 0.014. Fit indices for each iterative CFA are
provided in Supplemental Table 4.

3.2. Simultaneous mediation analysis

The simultaneous mediation model (Fig. 1) demonstrated good fit to
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the data; Xz(ll) = 117.948, p < .001; CFI = 0.965; RMSEA = 0.058
[90%CI: 0.051, 0.066]; SRMR = 0.026. Greater SV significantly asso-
ciated with more concurrent PLE (8 = 0.417, SE = 0.019, 95%CI: [0.379,
0.454], p < .001) and lesser concurrent within-DMN connectivity (f =
—0.057, SE = 0.015, 95%CI: [—0.087, —0.029], p < .001), but SV was
not significantly related to concurrent within-SAN connectivity (8 =
—0.006, SE = 0.015, 95%CI: [-0.034, 0.023], p = .667). Similarly, more
PLE were significantly associated with lesser within-DMN connectivity
(= —-0.076, SE = 0.013, 95%CIL: [-0.101, —0.052], p < .001), but not
by within-SAN connectivity (f = —0.004, SE = 0.012, 95%CI: [-0.027,
0.0201, p = .765).

Mediation analyses indicated that the SV-PLE association was
partially mediated by within-DMN connectivity (indirect: g = 0.004, SE
= 0.001, 95%CI: [0.002, 0.007], p = .001) accounting for about 1 % of
the association. However, within-SAN connectivity did not mediate the
SV-PLE association (indirect: g = 0.000, SE = 0.000, 95%CI: [0.000,
0.001], p = .909). On specificity of the associations, internalizing and
externalizing scores were associated with greater SV, but the associa-
tions were not mediated by network connectivity (see Supplemental
Material).

3.3. Moderation by race

3.3.1. Social Victimization (SV)

The SV latent factor demonstrated acceptable model fit when tested
within each racial group (Black, Hispanic, White) independently
(Table 3). The MG-CFA comparing the configural model (unconstrained)
to weak/metric model (loadings constrained) indicated that the con-
figural model was the most parsimonious model, Xz (6) =48.28,p <
.001. To identify which group(s) differed, pairwise MG-CFA were
conducted.

Pairwise comparisons indicated White adolescents differed from
both Black, AX2(3) =25.850, p < .001 and Hispanic adolescents, AX2(3)
= 35.951, p < .001. However, Black and Hispanic adolescents did not
differ, Ay%(3) = 3.219, p = .359. Thus, a model where the loadings were
constrained to be the same for Black and Hispanic adolescents, but not
White adolescents, was examined. This model displayed acceptable fit,
¥2(9) = 31.305, p < .001; CFI =0.991; RMSEA = 0.052 [90%CI: 0.033,
0.072]; SRMR = 0.020, and all indicators evidenced statistically sig-
nificant and acceptable factor loadings (Supplemental Table 5). Further,
the model showed improved fit over the configural model, Ay3(3) =
3.219, p = .359. Thus, this partially invariant model was selected as the
final SV latent factor for use in further analyses.

3.3.2. Moderated mediation

The simultaneous mediation model demonstrated acceptable model
fit when estimated within each racial group (Black, Hispanic, White)
independently (Table 3). When iteratively constraining the within-DMN
connectivity pathway, multigroup moderation testing suggested that the
within-DMN connectivity pathway did not significantly differ across the
three racial groups. Multigroup moderation testing on the within-SAN
connectivity pathway also showed that the pathway did not signifi-
cantly differ across the three racial groups. Thus, the final model sug-
gests that measurement of the SV latent factor varies for White
adolescents compared to Black and Hispanic adolescents, but the within-
DMN and within-SAN connectivity pathways did not. In other words,
while SV is experienced differently between Black/Hispanic and White
adolescents, SV, itself, appears to be partially related to PLE, in part,
through hypoconnectivity in the DMN for all racial groups.

4. Discussion

This analysis of the Adolescent Brain Cognitive Development (ABCD)
study revealed that experiences of social victimization (SV) increase risk
for psychotic-like experiences (PLE) in adolescents as young as age 10.
Importantly, this association is accounted for, in part, by
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Table 3
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Multigroup confirmatory factor analysis statistics for social victimization latent factor and moderated mediation models.

Social Victimization Latent Factor Model Model Fit Statistics”

Comparison Statistics

e df p-Value CFI RMSEA (95%CI) SRMR Base Model Ay? Adf  p-value
Black (N = 748) 2.566 2 0.277 0.999 0.022 (0.000-0.088) 0.012
Hispanic (N = 1199) 6.801 2 0.033 0.992 0.061 (0.015-0.115) 0.017
White (N = 3302) 12.865 2 0.002 0.987 0.071 (0.037-0.110) 0.020
M1: Configural 25.110 6 <0.001 0.991 0.063 (0.039-0.090) 0.018
M2: Partial Invariance” 31.305 9 <0.001 0.991 0.052 (0.033-0.072) 0.020 M1 3.219 3 0.359
M3: Weak/Metric 68.702 12 <0.001 0.977 0.070 (0.055-0.087) 0.039 M2 40.766 3 <0.001
M4: Strong/Scalar 338.898 18 <0.001 0.908 0.114 (0.104-0.125) 0.065 M3 1607.940 6 <0.001
MS5: Strict 804.276 26 <0.001 0.597 0.200 (0.188-0.211) 0.246 M4 307.250 8 <0.001
Moderated Mediation Models Model Fit Statistics® Comparison Statistics
x df p-value CFI RMSEA (95%CI) SRMR Base Model Ay? Adf p-value
Black (N = 748) 31.949 11 0.001 0.972 0.055 (0.033-0.077) 0.030
Hispanic (N = 1199) 32.000 11 0.001 0.979 0.047 (0.029-0.067) 0.022
White (N = 3302) 55.473 11 <0.001 0.977 0.045 (0.034-0.057) 0.020
M1: Fully Unconstrained 117.902 38 <0.001 0.977 0.043 (0.035-0.052) 0.024
M2d: DMN-Constrained 125.707 42 <0.001 0.977 0.042 (0.033-0.050) 0.025 M1 5.250 4 0.263
M2s: SAN-Constrained 123.234 42 <0.001 0.978 0.041 (0.033-0.049) 0.024 M1 0.643 4 0.958
M3: Fully Constrained 130.503 46 <0.001 0.978 0.039 (0.031-0.047) 0.025 M2d 0.426 4 0.980
M2s 5.042 4 0.283

Abbreviations: CI = Confidence Interval; CFI = Comparative Fit Index; df = degrees of freedom; RMSEA = Root Mean Square Error Approximation; SRMR = Square

Root Mean Residual.

Note: Reported y? are based on standard estimates and not the robust estimates used in comparison analyses.

2 Yuan-Butler estimates.

> Model where loadings for Black and Hispanic adolescents were constrained to be the equal, while White adolescents were allowed to have different loadings.

hypoconnectivity within the default mode network (DMN); a network
consistently found to be dysregulated in psychotic and other mental
disorders (Del Fabro et al., 2021; Doucet et al., 2020; Hu et al., 2017;
Mennigen and Bearden, 2020; O'Neill et al., 2019). Relatedly, these
analyses showed that neither SV nor PLE were significantly associated
within salience network (SAN) connectivity, another network that has
been implicated in psychotic disorders (Del Fabro et al., 2021; Huang
et al., 2020; Wang et al., 2016; White et al., 2013, 2010). Further, we
found that the SV-connectivity-PLE associations are similar across Black,
Hispanic, and White adolescents, even when taking into account that
Black and Hispanic adolescents experience SV differently than White
adolescents.

Each individual finding is in line with previous findings: SV has been
repeatedly shown to increase psychosis-risk (Crush et al., 2018;
DeVylder et al., 2017; Healy et al., 2020; Mackie et al., 2013; Pearce
et al., 2019; Schreier et al., 2009; Wolke et al., 2014); SV has been linked
to DMN hypoconnectivity (Corr et al., 2022); and PLE has also been
linked to DMN hypoconnectivity (Karcher et al., 2019; O'Neill et al.,
2020; Orr et al., 2014), while SAN connectivity has a less consistent
linked to both SV and PLE (Karcher et al., 2019). Although this study
confirms previous findings, it is also novel in that it is the first to
examine SV, PLE, and resting-state connectivity simultaneously,
particularly in a developmental sample. Further these findings did not
extend to internalizing or externalizing symptoms, suggesting that the
SV-DMN-PLE relationship may be specific to PLE.

While the percent of the SV-PLE association being mediated by DMN
connectivity was small (~1 %), this finding is striking given that these
children are about a decade from the peak age of onset for psychotic
disorders. Additionally, it should be noted that much smaller effect sizes
should be expected from analyses utilizing ABCD data and that even
small effect sizes may have large impacts over the long-run (Funder and
Ozer, 2019; Owens et al., 2021). At the same time, these findings also
highlight that neural dysconnectivity is just one putative mechanism by
which SV impacts PLE. As many have pointed out, psychosis is preceded
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by numerous biological changes all of which likely play small role in
psychosis-risk (Davis et al., 2016; Thomas and Zakharenko, 2021; Uher
and Zwicker, 2017). Thus, it is no surprise that DMN connectivity
accounted for only a very small percentage of the SV-PLE association.

Further, this study is among the first to examine if the relationship
between SV, PLE, and resting-state connectivity relationship differs be-
tween racial groups (Black, Hispanic, and White). Research has found
that racial minorities experience disproportionate levels of SV and var-
ied risk for PLE, but it has been less clear whether this increase in SV and
PLE risk works through the same underlying neural mechanisms across
races (Anglin and Lui, 2023; Cohen and Marino, 2013; DeVylder et al.,
2023; Kirkbride et al., 2017; O'Donoghue et al., 2021; Oh et al., 2014).
Additionally, neural connectivity has been shown to have varied ability
to predict behavior across races, including in the ABCD dataset (Li et al.,
2022). However, this study suggests that, at least for the DMN and SAN
resting-state connectivity, the underlying neural mechanism connecting
SV and PLE does not differ by race.

While this study has several advantages, including use of a large
diverse sample of adolescents, several limitations exist. First, the data
utilizes a concurrent data structure which prohibits causal interpreta-
tion. Second, given limitations in the data collected, our SV latent factor
relied heavily on peer victimization. This did not allow for us to take into
account many other types of victimization such as partner, family, and
law enforcement victimization that have been shown to increase risk for
psychosis (Anglin et al., 2021; DeVylder et al., 2023, 2017; Otero et al.,
2011). Lastly, the exploratory MG-CFA excluded Asian, other race, and
mixed-race adolescents, who are all among the fastest growing racial
groups in the United States (Vespa et al., 2018). However, each of these
limitations may be addressed by future ABCD data releases, as the study
is ongoing with behavioral data collected yearly and resting state con-
nectivity collected every 2 years, and with plans for MRI data collection
delayed due to the COVID-19 pandemic to be included in future releases.
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5. Conclusions

In summary, this study shows that as early as 10 years of age SV may
be associated with PLE through its putative impact on neural networks
implicated in social information processing. While few that experience
PLE go on to develop psychosis, the measurable associations between
SV, PLE, and dysregulated DMN activity in adolescence found here is
disquieting particularly this early in adolescence. However, given the
plasticity of the adolescent brain, it may be possible to prevent or reduce
DMN dysconnectivity (Patel et al., 2021). Still the relationship between
SV and PLE is alarmingly strong. Assuming the current findings can be
replicated and evaluated with longitudinal data that can assess possible
causal associations, future work should evaluate interventions that
reduce SV among school-aged children and their peers such as those that
teach socio-emotional skills to counteract bullying and harassment
(Dodge et al., 2015; Wahlbeck et al., 2017). Such interventions may not
only decrease risk for PLE, but risk for other mental disorders and the
adverse consequences of social stress (Anglin et al., 2020; Kirkbride and
Jones, 2011). However, it remains important that interventions are
made relevant and adapted for the community in which they are
implemented as SV appears to differ between racial groups and likely
differs across other cultural groups.

CRediT authorship contribution statement

Abhishek Saxena: Conceptualization, Data curation, Formal anal-
ysis, Methodology, Visualization, Writing — original draft, Writing —
review & editing, Project administration, Software, Supervision.
Shangzan Liu: Conceptualization, Methodology, Writing — review &
editing. Elizabeth D. Handley: Methodology, Supervision, Writing —
review & editing. David Dodell-Feder: Conceptualization, Methodol-
ogy, Supervision, Writing — review & editing.

Declaration of competing interest
The authors have no interests to declare.
Acknowledgements

Data used in the preparation of this article were obtained from the
Adolescent Brain Cognitive Development™ (ABCD) Study (https://abcd
study.org), held in the NIMH Data Archive (NDA). This is a multisite,
longitudinal study designed to recruit >10,000 children age 9-10 and
follow them over 10 years into early adulthood. The ABCD Study® is
supported by the National Institutes of Health and additional federal

partners under award numbers U01DA041048, U01DA050989,
UO01DA051016, UO01DA041022, U01DA051018, U01DA051037,
UO1DA050987, UO01DA041174, UO01DA041106, UO01DA041117,
UO01DA041028, U01DA041134, U01DA050988, U01DA051039,
UO01DA041156, UO01DA041025, U01DA041120, U01DA051038,
UO1DA041148, UO01DA041093, UO01DA041089, U24DA041123,

U24DA041147. A full list of supporters is available at https://abcdstudy.
org/federal-partners.html. A listing of participating sites and a complete
listing of the study investigators can be found at https://abcdstudy.org/
consortium_members/. ABCD consortium investigators designed and
implemented the study and/or provided data but did not necessarily
participate in the analysis or writing of this report. This manuscript
reflects the views of the authors and may not reflect the opinions or
views of the NIH or ABCD consortium investigators. The ABCD data
repository grows and changes over time. The ABCD data used in this
report came from https://dx.doi.org/10.15154/1519007. The NDA
study for this project can be found at https://dx.doi.org/10.15154/15
28777. The code used to analyze the data for this manuscript is avail-
able on Open Science Framework (https://osf.io/54f72/). Supplemen-
tary background information and results are available through the
online supplement.

468

Schizophrenia Research 264 (2024) 462-470
Role of funding sources

This research received no specific grant from any funding agency,
commercial or not-for-profit sector.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.schres.2024.01.019.

References

Achenbach, T.M., 2009. The Achenbach System of Emprically Based Assessment
(ASEBA): Development, Findings, Theory and Applications. University of Vermong
Research Center for Children, Youth, and Families, Burlington, VT.

Aguilera, A., Lopez, S.R., Breitborde, N.J.K., Kopelowicz, A., Zarate, R., 2010. Expressed
emotion and sociocultural moderation in the course of schizophrenia. J. Abnorm.
Psychol. 119, 875-885. https://doi.org/10.1037/a0020908.

Alwin, D.F., Hauser, R.M., 1975. The decomposition of effects in path analysis. Am.
Sociol. Rev. 40, 37. https://doi.org/10.2307/2094445.

Andrews-Hanna, J.R., Smallwood, J., Spreng, R.N., 2014. The default network and self-
generated thought: component processes, dynamic control, and clinical relevance:
the brain’s default network. Ann. N.Y. Acad. Sci. 1316, 29-52. https://doi.org/
10.1111/nyas.12360.

Anglin, D.M., Lui, F., 2023. Racial microaggressions and major discriminatory events
explain ethnoracial differences in psychotic experiences. Schizophr. Res. 253, 5-13.
https://doi.org/10.1016/j.schres.2021.10.014.

Anglin, D.M., Galea, S., Bachman, P., 2020. Going upstream to advance psychosis
prevention and improve public health. JAMA Psychiatry 77, 665. https://doi.org/
10.1001/jamapsychiatry.2020.0142.

Anglin, D.M., Ereshefsky, S., Klaunig, M.J., Bridgwater, M.A., Niendam, T.A., Ellman, L.
M., DeVylder, J., Thayer, G., Bolden, K., Musket, C.W., Grattan, R.E., Lincoln, S.H.,
Schiffman, J., Lipner, E., Bachman, P., Corcoran, C.M., Mota, N.B., van der Ven, E.,
2021. From womb to neighborhood: a racial analysis of social determinants of
psychosis in the United States. AJP 178, 599-610. https://doi.org/10.1176/appi.
ajp.2020.20071091.

Barch, D.M., Albaugh, M.D., Avenevoli, S., Chang, L., Clark, D.B., Glantz, M.D.,
Hudziak, J.J., Jernigan, T.L., Tapert, S.F., Yurgelun-Todd, D., Alia-Klein, N.,
Potter, A.S., Paulus, M.P., Prouty, D., Zucker, R.A., Sher, K.J., 2018. Demographic,
physical and mental health assessments in the adolescent brain and cognitive
development study: rationale and description. Dev. Cogn. Neurosci. 32, 55-66.
https://doi.org/10.1016/j.dcn.2017.10.010.

Bikos, L.H., 2022. ReCentering Psych Stats: Psychometrics.

Buckner, R.L., Andrews-Hanna, J.R., Schacter, D.L., 2008. The Brain’s default network:
anatomy, function, and relevance to disease. Ann. N. Y. Acad. Sci. 1124, 1-38.
https://doi.org/10.1196/annals.1440.011.

Butzlaff, R.L., Hooley, J.M., 1998. Expressed emotion and psychiatric relapse: a meta-
analysis. Arch. Gen. Psychiatry 55, 547. https://doi.org/10.1001/
archpsyc.55.6.547.

Casey, B.J., Cannonier, T., Conley, M.I., Cohen, A.O., Barch, D.M., Heitzeg, M.M.,
Soules, M.E., Teslovich, T., Dellarco, D.V., Garavan, H., Orr, C.A., Wager, T.D.,
Banich, M.T., Speer, N.K., Sutherland, M.T., Riedel, M.C., Dick, A.S., Bjork, J.M.,
Thomas, K.M., Chaarani, B., Mejia, M.H., Hagler, D.J., Daniela Cornejo, M., Sicat, C.
S., Harms, M.P., Dosenbach, N.U.F., Rosenberg, M., Earl, E., Bartsch, H., Watts, R.,
Polimeni, J.R., Kuperman, J.M., Fair, D.A., Dale, A.M., 2018. The Adolescent Brain
Cognitive Development (ABCD) study: imaging acquisition across 21 sites. Dev.
Cogn. Neurosci. 32, 43-54. https://doi.org/10.1016/j.den.2018.03.001.

Cechnicki, A., Bielariska, A., Hanuszkiewicz, 1., Daren, A., 2013. The predictive validity
of Expressed Emotions (EE) in schizophrenia. A 20-year prospective study.

J. Psychiatr. Res. 47, 208-214. https://doi.org/10.1016/j.jpsychires.2012.10.004.

Cohen, C.I., Marino, L., 2013. Racial and ethnic differences in the prevalence of psychotic
symptoms in the general population. PS 64, 1103-1109. https://doi.org/10.1176/
appi.ps.201200348.

Corr, R., Glier, S., Bizzell, J., Pelletier-Baldelli, A., Campbell, A., Killian-Farrell, C.,
Belger, A., 2022. Triple Network Functional Connectivity During Acute Stress in
Adolescents and the Influence of Polyvictimization. Biological Psychiatry: Cognitive
Neuroscience and Neuroimaging $2451902222000696. https://doi.org/10.1016/j.
bpsc.2022.03.003.

Crush, E., Arseneault, L., Moffitt, T.E., Danese, A., Caspi, A., Jaffee, S.R., Matthews, T.,
Fisher, H.L., 2018. Protective factors for psychotic experiences amongst adolescents
exposed to multiple forms of victimization. J. Psychiatr. Res. 104, 32-38. https://
doi.org/10.1016/j.jpsychires.2018.06.011.

Davis, J., Eyre, H., Jacka, F.N., Dodd, S., Dean, O., McEwen, S., Debnath, M., McGrath, J.,
Maes, M., Amminger, P., McGorry, P.D., Pantelis, C., Berk, M., 2016. A review of
vulnerability and risks for schizophrenia: beyond the two hit hypothesis. Neurosci.
Biobehav. Rev. 65, 185-194. https://doi.org/10.1016/j.neubiorev.2016.03.017.

Del Fabro, L., Schmidt, A., Fortea, L., Delvecchio, G., D’Agostino, A., Radua, J.,
Borgwardt, S., Brambilla, P., 2021. Functional brain network dysfunctions in
subjects at high-risk for psychosis: a meta-analysis of resting-state functional
connectivity. Neuroscience & Biobehavioral Reviews 128, 90-101. https://doi.org/
10.1016/j.neubiorev.2021.06.020.


https://abcdstudy.org
https://abcdstudy.org
https://abcdstudy.org/federal-partners.html
https://abcdstudy.org/federal-partners.html
https://abcdstudy.org/consortium_members/
https://abcdstudy.org/consortium_members/
https://doi.org/10.15154/1519007
https://doi.org/10.15154/1528777
https://doi.org/10.15154/1528777
https://osf.io/54f72/
https://doi.org/10.1016/j.schres.2024.01.019
https://doi.org/10.1016/j.schres.2024.01.019
http://refhub.elsevier.com/S0920-9964(24)00019-7/rf0005
http://refhub.elsevier.com/S0920-9964(24)00019-7/rf0005
http://refhub.elsevier.com/S0920-9964(24)00019-7/rf0005
https://doi.org/10.1037/a0020908
https://doi.org/10.2307/2094445
https://doi.org/10.1111/nyas.12360
https://doi.org/10.1111/nyas.12360
https://doi.org/10.1016/j.schres.2021.10.014
https://doi.org/10.1001/jamapsychiatry.2020.0142
https://doi.org/10.1001/jamapsychiatry.2020.0142
https://doi.org/10.1176/appi.ajp.2020.20071091
https://doi.org/10.1176/appi.ajp.2020.20071091
https://doi.org/10.1016/j.dcn.2017.10.010
http://refhub.elsevier.com/S0920-9964(24)00019-7/rf0045
https://doi.org/10.1196/annals.1440.011
https://doi.org/10.1001/archpsyc.55.6.547
https://doi.org/10.1001/archpsyc.55.6.547
https://doi.org/10.1016/j.dcn.2018.03.001
https://doi.org/10.1016/j.jpsychires.2012.10.004
https://doi.org/10.1176/appi.ps.201200348
https://doi.org/10.1176/appi.ps.201200348
https://doi.org/10.1016/j.bpsc.2022.03.003
https://doi.org/10.1016/j.bpsc.2022.03.003
https://doi.org/10.1016/j.jpsychires.2018.06.011
https://doi.org/10.1016/j.jpsychires.2018.06.011
https://doi.org/10.1016/j.neubiorev.2016.03.017
https://doi.org/10.1016/j.neubiorev.2021.06.020
https://doi.org/10.1016/j.neubiorev.2021.06.020

A. Saxena et al.

DeVylder, J.E., Cogburn, C., Oh, H.Y., Anglin, D., Smith, M.E., Sharpe, T., Jun, H.-J.,
Schiffman, J., Lukens, E., Link, B., 2017. Psychotic experiences in the context of
police victimization: data from the survey of police-public encounters. Schizophr.
Bull. 43, 993-1001. https://doi.org/10.1093/schbul/sbx038.

DeVylder, J., Anglin, D., Munson, M.R., Nishida, A., Oh, H., Marsh, J., Narita, Z.,
Bareis, N., Fedina, L., 2023. Ethnoracial variation in risk for psychotic experiences.
Schizophr. Bull. 49, 385-396. https://doi.org/10.1093/schbul/sbac171.

Dodge, K.A., Bierman, K.L., Coie, J.D., Greenberg, M.T., Lochman, J.E., McMahon, R.J.,
Pinderhughes, E.E., for the Conduct Problems Prevention Research Group, 2015.
Impact of early intervention on psychopathology, crime, and well-being at age 25.
Am. J. Psychiatry 172, 59-70. https://doi.org/10.1176/appi.ajp.2014.13060786.

Doucet, G.E., Janiri, D., Howard, R., O’Brien, M., Andrews-Hanna, J.R., Frangou, S.,
2020. Transdiagnostic and disease-specific abnormalities in the default-mode
network hubs in psychiatric disorders: a meta-analysis of resting-state functional
imaging studies. Eur. Psychiatr. 63, e57 https://doi.org/10.1192/j.eurpsy.2020.57.

Friston, K.J., 1998. The disconnection hypothesis. Schizophr. Res. 30, 115-125. https://
doi.org/10.1016/50920-9964(97)00140-0.

Friston, K.J., Brown, H.R., Siemerkus, J., Stephan, K.E., 2016. The dysconnection
hypothesis (2016). Schizophr. Res. 176, 83-94. https://doi.org/10.1016/j.
schres.2016.07.014.

Funder, D.C., Ozer, D.J., 2019. Evaluating effect size in psychological research: sense and
nonsense. Adv. Methods Pract. Psychol. Sci. 2, 156-168. https://doi.org/10.1177/
2515245919847202.

Garavan, H., Bartsch, H., Conway, K., Decastro, A., Goldstein, R.Z., Heeringa, S.,
Jernigan, T., Potter, A., Thompson, W., Zahs, D., 2018. Recruiting the ABCD sample:
design considerations and procedures. Dev. Cogn. Neurosci. 32, 16-22. https://doi.
org/10.1016/j.dcn.2018.04.004.

Gordon, E.M., Laumann, T.O., Adeyemo, B., Huckins, J.F., Kelley, W.M., Petersen, S.E.,
2016. Generation and evaluation of a cortical area parcellation from resting-state
correlations. Cereb. Cortex 26, 288-303. https://doi.org/10.1093/cercor/bhu239.

Hagler, D.J., Hatton, SeanN, Cornejo, M.D., Makowski, C., Fair, D.A., Dick, A.S.,
Sutherland, M.T., Casey, B.J., Barch, D.M., Harms, M.P., Watts, R., Bjork, J.M.,
Garavan, H.P., Hilmer, L., Pung, C.J., Sicat, C.S., Kuperman, J., Bartsch, H., Xue, F.,
Heitzeg, M.M., Laird, A.R., Trinh, T.T., Gonzalez, R., Tapert, S.F., Riedel, M.C.,
Squeglia, L.M., Hyde, L.W., Rosenberg, M.D., Earl, E.A., Howlett, K.D., Baker, F.C.,
Soules, M., Diaz, J., de Leon, O.R., Thompson, W.K., Neale, M.C., Herting, M.,
Sowell, E.R., Alvarez, R.P., Hawes, S.W., Sanchez, M., Bodurka, J., Breslin, F.J.,
Morris, A.S., Paulus, M.P., Simmons, W.K., Polimeni, J.R., van der Kouwe, A.,
Nencka, A.S., Gray, K.M., Pierpaoli, C., Matochik, J.A., Noronha, A., Aklin, W.M.,
Conway, K., Glantz, M., Hoffman, E., Little, R., Lopez, M., Pariyadath, V., Weiss, S.R.
B., Wolff-Hughes, D.L., DelCarmen-Wiggins, R., Feldstein Ewing, S.W., Miranda-
Dominguez, O., Nagel, B.J., Perrone, A.J., Sturgeon, D.T., Goldstone, A.,
Pfefferbaum, A., Pohl, K.M., Prouty, D., Uban, K., Bookheimer, S.Y., Dapretto, M.,
Galvan, A., Bagot, K., Giedd, J., Infante, M.A., Jacobus, J., Patrick, K., Shilling, P.D.,
Desikan, R., Li, Y., Sugrue, L., Banich, M.T., Friedman, N., Hewitt, J.K., Hopfer, C.,
Sakai, J., Tanabe, J., Cottler, L.B., Nixon, S.J., Chang, L., Cloak, C., Ernst, T.,
Reeves, G., Kennedy, D.N., Heeringa, S., Peltier, S., Schulenberg, J., Sripada, C.,
Zucker, R.A., Iacono, W.G., Luciana, M., Calabro, F.J., Clark, D.B., Lewis, D.A.,
Luna, B., Schirda, C., Brima, T., Foxe, J.J., Freedman, E.G., Mruzek, D.W., Mason, M.
J., Huber, R., McGlade, E., Prescot, A., Renshaw, P.F., Yurgelun-Todd, D.A.,
Allgaier, N.A., Dumas, J.A., Ivanova, M., Potter, A., Florsheim, P., Larson, C.,
Lisdahl, K., Charness, M.E., Fuemmeler, B., Hettema, J.M., Maes, H.H., Steinberg, J.,
Anokhin, A.P., Glaser, P., Heath, A.C., Madden, P.A., Baskin-Sommers, A.,
Constable, R.T., Grant, S.J., Dowling, G.J., Brown, S.A., Jernigan, T.L., Dale, A.M.,
2019. Image processing and analysis methods for the Adolescent Brain Cognitive
Development Study. Neurolmage 202, 116091. https://doi.org/10.1016/j.
neuroimage.2019.116091.

Healy, C., Brannigan, R., Dooley, N., Coughlan, H., Clarke, M., Kelleher, I., Cannon, M.,
2019. Childhood and adolescent psychotic experiences and risk of mental disorder: a
systematic review and meta-analysis. Psychol. Med. 49, 1589-1599. https://doi.org/
10.1017/50033291719000485.

Healy, C., Coughlan, H., Clarke, M., Kelleher, 1., Cannon, M., 2020. What mediates the
longitudinal relationship between psychotic experiences and psychopathology?

J. Abnorm. Psychol. 129, 505-516. https://doi.org/10.1037/abn0000523.

Hu, L., Bentler, P.M., 1999. Cutoff criteria for fit indexes in covariance structure analysis:
conventional criteria versus new alternatives. Struct. Equ. Model. Multidiscip. J. 6,
1-55. https://doi.org/10.1080/10705519909540118.

Hu, M.-L., Zong, X.-F., Mann, J.J., Zheng, J.-J., Liao, Y.-H., Li, Z.-C., He, Y., Chen, X.-G.,
Tang, J.-S., 2017. A review of the functional and anatomical default mode network
in schizophrenia. Neurosci. Bull. 33, 73-84. https://doi.org/10.1007/512264-016-
0090-1.

Huang, H., Botao, Z., Jiang, Y., Tang, Y., Zhang, T., Tang, X., Xu, L., Wang, Junjie, Li, J.,
Qian, Z., Liu, X., Wang, H., Luo, C., Li, C., Xu, J., Goff, D., Wang, Jijun, 2020.
Aberrant resting-state functional connectivity of salience network in first-episode
schizophrenia. Brain Imaging Behav. 14, 1350-1360. https://doi.org/10.1007/
511682-019-00040-8.

Karcher, N.R., Barch, D.M., Avenevoli, S., Savill, M., Huber, R.S., Simon, T.J., Leckliter, I.
N., Sher, K.J., Loewy, R.L., 2018. Assessment of the prodromal questionnaire-brief
child version for measurement of self-reported psychoticlike experiences in
childhood. JAMA Psychiatry 75, 853. https://doi.org/10.1001/
jamapsychiatry.2018.1334.

Karcher, N.R., O’Brien, K.J., Kandala, S., Barch, D.M., 2019. Resting-state functional
connectivity and psychotic-like experiences in childhood: results from the adolescent
brain cognitive development study. Biol. Psychiatry 86, 7-15. https://doi.org/
10.1016/j.biopsych.2019.01.013.

469

Schizophrenia Research 264 (2024) 462-470

Karcher, N.R., Loewy, R.L., Savill, M., Avenevoli, S., Huber, R.S., Simon, T.J., LecKliter, L.
N., Sher, K.J., Barch, D.M., 2020. Replication of associations with psychotic-like
experiences in middle childhood from the Adolescent Brain Cognitive Development
(ABCD) study. Schizophrenia Bulletin Open 1. https://doi.org/10.1093/
schizbullopen/sgaa009.

Kelleher, 1., Connor, D., Clarke, M.C., Devlin, N., Harley, M., Cannon, M., 2012.
Prevalence of psychotic symptoms in childhood and adolescence: a systematic
review and meta-analysis of population-based studies. Psychol. Med. 42, 1857-1863.
https://doi.org/10.1017/50033291711002960.

Kirkbride, J.B., Jones, P.B., 2011. The prevention of schizophrenia-what can we learn
from eco-epidemiology? Schizophr. Bull. 37, 262-271. https://doi.org/10.1093/
schbul/sbq120.

Kirkbride, J.B., Hameed, Y., Ioannidis, K., Ankireddypalli, G., Crane, C.M., Nasir, M.,
Kabacs, N., Metastasio, A., Jenkins, O., Espandian, A., Spyridi, S., Ralevic, D.,
Siddabattuni, S., Walden, B., Adeoye, A., Perez, J., Jones, P.B., 2017. Ethnic minority
status, age-at-immigration and psychosis risk in rural environments: evidence from
the SEPEA study. Schizophr. Bull. 43, 1251-1261. https://doi.org/10.1093/schbul/
sbx010.

Li, J., Bzdok, D., Chen, J., Tam, A., Ooi, L.Q.R., Holmes, A.J., Ge, T., Patil, K.R.,

Jabbi, M., Eickhoff, S.B., Yeo, B.T.T., Genon, S., 2022. Cross-ethnicity/race
generalization failure of behavioral prediction from resting-state functional
connectivity. Sci. Adv. 8, eabj1812. https://doi.org/10.1126/sciadv.abj1812.

Lindgren, M., Numminen, L., Holm, M., Therman, S., Tuulio-Henriksson, A., 2022.
Psychotic-like experiences of young adults in the general population predict mental
disorders. Psychiatry Res. 114543 https://doi.org/10.1016/j.psychres.2022.114543.

Linscott, R.J., van Os, J., 2013. An updated and conservative systematic review and
meta-analysis of epidemiological evidence on psychotic experiences in children and
adults: on the pathway from proneness to persistence to dimensional expression
across mental disorders. Psychol. Med. 43, 1133-1149. https://doi.org/10.1017/
S0033291712001626.

Loewy, R.L., Pearson, R., Vinogradov, S., Bearden, C.E., Cannon, T.D., 2011. Psychosis
risk screening with the Prodromal Questionnaire — Brief Version (PQ-B). Schizophr.
Res. 129, 42-46. https://doi.org/10.1016/j.schres.2011.03.029.

Mackie, C.J., O’Leary-Barrett, M., Al-Khudhairy, N., Castellanos-Ryan, N., Struve, M.,
Topper, L., Conrod, P., 2013. Adolescent bullying, cannabis use and emerging
psychotic experiences: a longitudinal general population study. Psychol. Med. 43,
1033-1044. https://doi.org/10.1017/5003329171200205X.

Marom, S., Munitz, H., Jones, P.B., Weizman, A., Hermesh, H., 2002. Familial expressed
emotion: outcome and course of Israeli patients with schizophrenia. Schizophr. Bull.
28, 731-743. https://doi.org/10.1093/0xfordjournals.schbul.a006976.

Marsh, J.J., Narita, Z., Zhai, F., Fedina, L., Schiffman, J., DeVylder, J., 2022. Violence
exposure, psychotic experiences, and social disconnection in an urban community
sample. Psychosis 14, 57-69. https://doi.org/10.1080/17522439.2021.1907774.

Mclver, T.A., Bosma, R.L., Goegan, S., Sandre, A., Klassen, J., Chiarella, J., Booij, L.,
Craig, W., 2019. Functional connectivity across social inclusion and exclusion is
related to peer victimization and depressive symptoms in young adults. J. Affect.
Disord. 253, 366-375. https://doi.org/10.1016/j.jad.2019.04.085.

Mennigen, E., Bearden, C.E., 2020. Psychosis risk and development: what do we know
from population-based studies? Biol. Psychiatry 88, 315-325. https://doi.org/
10.1016/j.biopsych.2019.12.014.

Moos, R.H., Moos, B.S., 1994. Family Environment Scale Manual. Consulting
Psychologist Press, Palo Alto, CA.

Newbury, J.B., Arseneault, L., Caspi, A., Moffitt, T.E., Odgers, C.L., Fisher, H.L., 2018.
Cumulative effects of neighborhood social adversity and personal crime
victimization on adolescent psychotic experiences. Schizophr. Bull. 44, 348-358.
https://doi.org/10.1093/schbul/sbx060.

O’Donoghue, B., Downey, L., Eaton, S., Mifsud, N., Kirkbride, J.B., McGorry, P., 2021.
Risk of psychotic disorders in migrants to Australia. Psychol. Med. 51, 1192-1200.
https://doi.org/10.1017,/50033291719004100.

Oh, H., Yang, L.H., Anglin, D.M., DeVylder, J.E., 2014. Perceived discrimination and
psychotic experiences across multiple ethnic groups in the United States. Schizophr.
Res. 157, 259-265. https://doi.org/10.1016/j.schres.2014.04.036.

Oh, H., Susser, E., Volpe, V.V, Lui, F., Besecker, M., Zhou, S., Anglin, D.M., 2022.
Psychotic experiences among Black college students in the United States: the role of
socioeconomic factors and discrimination. Schizophr. Res. 248, 198-205. https://
doi.org/10.1016/j.schres.2022.09.004.

O’Neill, A., Mechelli, A., Bhattacharyya, S., 2019. Dysconnectivity of large-scale
functional networks in early psychosis: a meta-analysis. Schizophr. Bull. 45,
579-590. https://doi.org/10.1093/schbul/sby094.

O’Neill, A., Carey, E., Dooley, N., Healy, C., Coughlan, H., Kelly, C., Frodl, T.,
O’Hanlon, E., Cannon, M., 2020. Multiple network dysconnectivity in adolescents
with psychotic experiences: a longitudinal population-based study. Schizophr. Bull.
46, 1608-1618. https://doi.org/10.1093/schbul/sbaa056.

Orr, J.M., Turner, J.A., Mittal, V.A., 2014. Widespread brain dysconnectivity associated
with psychotic-like experiences in the general population. Neurolmage: Clinical 4,
343-351. https://doi.org/10.1016/j.nicl.2014.01.006.

Otero, S., Moreno-Iniguez, M., Paya, B., Castro-Fornieles, J., Gonzalez-Pinto, A.,

Baeza, 1., Mayoral, M., Graell, M., Arango-Lépez, C., 2011. Twelve-month follow-up
of family communication and psychopathology in children and adolescents with a
first psychotic episode (CAFEPS study). Psychiatry Res. 185, 72-77. https://doi.org/
10.1016/j.psychres.2009.12.007.

Owens, M.M., Potter, A., Hyatt, C.S., Albaugh, M., Thompson, W.K., Jernigan, T.,
Yuan, D., Hahn, S., Allgaier, N., Garavan, H., 2021. Recalibrating expectations about
effect size: a multi-method survey of effect sizes in the ABCD study. PloS One 16,
e0257535. https://doi.org/10.1371/journal.pone.0257535.


https://doi.org/10.1093/schbul/sbx038
https://doi.org/10.1093/schbul/sbac171
https://doi.org/10.1176/appi.ajp.2014.13060786
https://doi.org/10.1192/j.eurpsy.2020.57
https://doi.org/10.1016/S0920-9964(97)00140-0
https://doi.org/10.1016/S0920-9964(97)00140-0
https://doi.org/10.1016/j.schres.2016.07.014
https://doi.org/10.1016/j.schres.2016.07.014
https://doi.org/10.1177/2515245919847202
https://doi.org/10.1177/2515245919847202
https://doi.org/10.1016/j.dcn.2018.04.004
https://doi.org/10.1016/j.dcn.2018.04.004
https://doi.org/10.1093/cercor/bhu239
https://doi.org/10.1016/j.neuroimage.2019.116091
https://doi.org/10.1016/j.neuroimage.2019.116091
https://doi.org/10.1017/S0033291719000485
https://doi.org/10.1017/S0033291719000485
https://doi.org/10.1037/abn0000523
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1007/s12264-016-0090-1
https://doi.org/10.1007/s12264-016-0090-1
https://doi.org/10.1007/s11682-019-00040-8
https://doi.org/10.1007/s11682-019-00040-8
https://doi.org/10.1001/jamapsychiatry.2018.1334
https://doi.org/10.1001/jamapsychiatry.2018.1334
https://doi.org/10.1016/j.biopsych.2019.01.013
https://doi.org/10.1016/j.biopsych.2019.01.013
https://doi.org/10.1093/schizbullopen/sgaa009
https://doi.org/10.1093/schizbullopen/sgaa009
https://doi.org/10.1017/S0033291711002960
https://doi.org/10.1093/schbul/sbq120
https://doi.org/10.1093/schbul/sbq120
https://doi.org/10.1093/schbul/sbx010
https://doi.org/10.1093/schbul/sbx010
https://doi.org/10.1126/sciadv.abj1812
https://doi.org/10.1016/j.psychres.2022.114543
https://doi.org/10.1017/S0033291712001626
https://doi.org/10.1017/S0033291712001626
https://doi.org/10.1016/j.schres.2011.03.029
https://doi.org/10.1017/S003329171200205X
https://doi.org/10.1093/oxfordjournals.schbul.a006976
https://doi.org/10.1080/17522439.2021.1907774
https://doi.org/10.1016/j.jad.2019.04.085
https://doi.org/10.1016/j.biopsych.2019.12.014
https://doi.org/10.1016/j.biopsych.2019.12.014
http://refhub.elsevier.com/S0920-9964(24)00019-7/rf0245
http://refhub.elsevier.com/S0920-9964(24)00019-7/rf0245
https://doi.org/10.1093/schbul/sbx060
https://doi.org/10.1017/S0033291719004100
https://doi.org/10.1016/j.schres.2014.04.036
https://doi.org/10.1016/j.schres.2022.09.004
https://doi.org/10.1016/j.schres.2022.09.004
https://doi.org/10.1093/schbul/sby094
https://doi.org/10.1093/schbul/sbaa056
https://doi.org/10.1016/j.nicl.2014.01.006
https://doi.org/10.1016/j.psychres.2009.12.007
https://doi.org/10.1016/j.psychres.2009.12.007
https://doi.org/10.1371/journal.pone.0257535

A. Saxena et al.

Palaniyappan, L., Liddle, P.F., 2012. Does the salience network play a cardinal role in
psychosis? An emerging hypothesis of insular dysfunction. jpn 37, 17-27. https://
doi.org/10.1503/jpn.100176.

Patel, P.K., Leathem, L.D., Currin, D.L., Karlsgodt, K.H., 2021. Adolescent
neurodevelopment and vulnerability to psychosis. Biol. Psychiatry 89, 184-193.
https://doi.org/10.1016/j.biopsych.2020.06.028.

Pearce, J., Rafiq, S., Simpson, J., Varese, F., 2019. Perceived discrimination and
psychosis: a systematic review of the literature. Soc. Psychiatry Psychiatr. Epidemiol.
54, 1023-1044. https://doi.org/10.1007/500127-019-01729-3.

Prinstein, M.J., Boergers, J., Vernberg, E.M., 2001. Overt and relational aggression in
adolescents: social-psychological adjustment of aggressors and victims. J. Clin. Child
Adolesc. Psychol. 30, 479-491. https://doi.org/10.1207/515374424JCCP3004_05.

R Core Team, 2018. R: A Language and Environment for Statistical Computing.

Rosseel, Y., 2012. Lavaan: an R package for structural equation modeling. J. Stat. Soft. 48
https://doi.org/10.18637/jss.v048.i02.

RStudio Team, 2015. RStudio: Integrated Development for R.

Rudolph, K.D., Davis, M.M., Skymba, H.V., Modi, H.H., Telzer, E.H., 2021. Social
experience calibrates neural sensitivity to social feedback during adolescence: a
functional connectivity approach. Dev. Cogn. Neurosci. 47, 100903 https://doi.org/
10.1016/j.dcn.2020.100903.

Schreier, A., Wolke, D., Thomas, K., Horwood, J., Hollis, C., Gunnell, D., Lewis, G.,
Thompson, A., Zammit, S., Duffy, L., Salvi, G., Harrison, G., 2009. Prospective study
of peer victimization in childhood and psychotic symptoms in a nonclinical
population at age 12 years. Arch. Gen. Psychiatry 66, 527. https://doi.org/10.1001/
archgenpsychiatry.2009.23.

Schwartz, R.C., Blankenship, D.M., 2014. Racial disparities in psychotic disorder
diagnosis: a review of empirical literature. WJP 4, 133. https://doi.org/10.5498/
wijp.v4.i4.133.

Selten, J.-P., Cantor-Graae, E., 2005. Social defeat: risk factor for schizophrenia? Br. J.
Psychiatry 187, 101-102. https://doi.org/10.1192/bjp.187.2.101.

Selten, J.-P., van der Ven, E., Rutten, B.P.F., Cantor-Graae, E., 2013. The social defeat
hypothesis of schizophrenia: an update. Schizophr. Bull. 39, 1180-1186. https://doi.
0rg/10.1093/schbul/sbt134.

Stephan, K.E., Baldeweg, T., Friston, K.J., 2006. Synaptic plasticity and dysconnection in
schizophrenia. Biol. Psychiatry 59, 929-939. https://doi.org/10.1016/j.
biopsych.2005.10.005.

470

Schizophrenia Research 264 (2024) 462-470

Thomas, K.T., Zakharenko, S.S., 2021. MicroRNAs in the onset of schizophrenia. Cells 10,
2679. https://doi.org/10.3390/cells10102679.

Uher, R., Zwicker, A., 2017. Etiology in psychiatry: embracing the reality of poly-gene-
environmental causation of mental illness. World Psychiatry 16, 121-129. https://
doi.org/10.1002/wps.20436.

Vespa, J., Medina, L., Armstrong, D.M., 2018. Demographic Turning Points for the
United States: Population Projections for 2020 to 2060. US Department of
Commerce, Economics and Statistics Administration, US Census Bureau,
Washington, D.C.

Wahlbeck, K., Cresswell-Smith, J., Haaramo, P., Parkkonen, J., 2017. Interventions to
mitigate the effects of poverty and inequality on mental health. Soc. Psychiatry
Psychiatr. Epidemiol. 52, 505-514. https://doi.org/10.1007/s00127-017-1370-4.

Wang, C., Ji, F., Hong, Z., Poh, J.S., Krishnan, R., Lee, J., Rekhi, G., Keefe, R.S.E.,
Adcock, R.A., Wood, S.J., Fornito, A., Pasternak, O., Chee, M.W.L., Zhou, J., 2016.
Disrupted salience network functional connectivity and white-matter microstructure
in persons at risk for psychosis: findings from the LYRIKS study. Psychol. Med. 46,
2771-2783. https://doi.org/10.1017/50033291716001410.

White, T.P., Joseph, V., Francis, S.T., Liddle, P.F., 2010. Aberrant salience network
(bilateral insula and anterior cingulate cortex) connectivity during information
processing in schizophrenia. Schizophr. Res. 123, 105-115. https://doi.org/
10.1016/j.schres.2010.07.020.

White, T.P., Gilleen, J., Shergill, S.S., 2013. Dysregulated but not decreased salience
network activity in schizophrenia. Front. Hum. Neurosci. 7 https://doi.org/
10.3389/fnhum.2013.00065.

Whitfield-Gabrieli, S., Ford, J.M., 2012. Default mode network activity and connectivity
in psychopathology. Annu. Rev. Clin. Psychol. 8, 49-76. https://doi.org/10.1146/
annurev-clinpsy-032511-143049.

Wolke, D., Lereya, S.T., Fisher, H.L., Lewis, G., Zammit, S., 2014. Bullying in elementary
school and psychotic experiences at 18 years: a longitudinal, population-based
cohort study. Psychol. Med. 44, 2199-2211. https://doi.org/10.1017/
$0033291713002912.

Zucker, R.A., Gonzalez, R., Feldstein Ewing, S.W., Paulus, M.P., Arroyo, J., Fuligni, A.,
Morris, A.S., Sanchez, M., Wills, T., 2018. Assessment of culture and environment in
the adolescent brain and cognitive development study: rationale, description of
measures, and early data. Dev. Cogn. Neurosci. 32, 107-120. https://doi.org/
10.1016/j.den.2018.03.004.


https://doi.org/10.1503/jpn.100176
https://doi.org/10.1503/jpn.100176
https://doi.org/10.1016/j.biopsych.2020.06.028
https://doi.org/10.1007/s00127-019-01729-3
https://doi.org/10.1207/S15374424JCCP3004_05
http://refhub.elsevier.com/S0920-9964(24)00019-7/rf0315
https://doi.org/10.18637/jss.v048.i02
http://refhub.elsevier.com/S0920-9964(24)00019-7/rf0325
https://doi.org/10.1016/j.dcn.2020.100903
https://doi.org/10.1016/j.dcn.2020.100903
https://doi.org/10.1001/archgenpsychiatry.2009.23
https://doi.org/10.1001/archgenpsychiatry.2009.23
https://doi.org/10.5498/wjp.v4.i4.133
https://doi.org/10.5498/wjp.v4.i4.133
https://doi.org/10.1192/bjp.187.2.101
https://doi.org/10.1093/schbul/sbt134
https://doi.org/10.1093/schbul/sbt134
https://doi.org/10.1016/j.biopsych.2005.10.005
https://doi.org/10.1016/j.biopsych.2005.10.005
https://doi.org/10.3390/cells10102679
https://doi.org/10.1002/wps.20436
https://doi.org/10.1002/wps.20436
http://refhub.elsevier.com/S0920-9964(24)00019-7/rf0370
http://refhub.elsevier.com/S0920-9964(24)00019-7/rf0370
http://refhub.elsevier.com/S0920-9964(24)00019-7/rf0370
http://refhub.elsevier.com/S0920-9964(24)00019-7/rf0370
https://doi.org/10.1007/s00127-017-1370-4
https://doi.org/10.1017/S0033291716001410
https://doi.org/10.1016/j.schres.2010.07.020
https://doi.org/10.1016/j.schres.2010.07.020
https://doi.org/10.3389/fnhum.2013.00065
https://doi.org/10.3389/fnhum.2013.00065
https://doi.org/10.1146/annurev-clinpsy-032511-143049
https://doi.org/10.1146/annurev-clinpsy-032511-143049
https://doi.org/10.1017/S0033291713002912
https://doi.org/10.1017/S0033291713002912
https://doi.org/10.1016/j.dcn.2018.03.004
https://doi.org/10.1016/j.dcn.2018.03.004

	Social victimization, default mode network connectivity, and psychotic-like experiences in adolescents
	1 Introduction
	2 Methods
	2.1 Participants
	2.2 Measures
	2.2.1 Social Victimization (SV) indicators
	2.2.2 Psychotic-like experiences & psychopathology
	2.2.3 Neural connectivity

	2.3 Analyses
	2.3.1 Latent Factor: Social Victimization (SV)
	2.3.2 Simultaneous mediation analysis
	2.3.3 Exploratory race analyses


	3 Results
	3.1 Latent factor: Social Victimization (SV)
	3.2 Simultaneous mediation analysis
	3.3 Moderation by race
	3.3.1 Social Victimization (SV)
	3.3.2 Moderated mediation


	4 Discussion
	5 Conclusions
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgements
	Role of funding sources
	Appendix A Supplementary data
	References


