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Affective dysregulation (AD) among persons with schiz-
ophrenia spectrum disorders, involving the tendency to 
exhibit sensitivity to minor stress and negative affective 
states, is an important diagnostic feature and relates to 
poorer functional and clinical outcomes. Studies of per-
sons with elevated risk for psychosis demonstrate similar 
AD to those with schizophrenia, and literature suggest a 
potential influence of AD in the transition from psychosis-
like symptoms (PLEs) to disorder. Cross-sectional inves-
tigations to date have supported the link between AD and 
psychosis, and longitudinal studies have mostly yielded 
mixed findings without demonstration of potential causal 
relationships between AD and psychosis. This study 
examined the concurrent and predictive relationships 
between AD and PLE in a community sample of youth 
(n = 630) with attention to distinct facets of AD as a la-
tent construct, including low resiliency, low reactive con-
trol, and negative emotionality, using structural equation 
to estimate a longitudinal cross-lagged and autoregressive 
model across 3 study waves from 15 to 24 years of age. 
As hypothesized, AD in the mid-teen years predicted sub-
sequent PLE 3  years later. In addition, we found that 
increasing PLE in the end of the teen years related to a 
subsequent increase in AD in the early 20s. A cross-sec-
tional relationship between AD and PLE in the mid-teen 
years was also supported. Findings overall describe im-
portant relationships between AD and PLE that appear 
to vary with developmental stage, implicating various 
factors to inform approaches for identifying youth who 
may be at risk for subsequent PLE or other mental health 
conditions.
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Introduction

The tendency of persons with schizophrenia spectrum 
disorders (schizophrenia and schizoaffective disorders) 
to exhibit sensitivity to minor stress, leading to nega-
tive affective states, has been increasingly recognized 
as an important clinical feature of the disorder.1–3 This 
vulnerability to affective dysregulation (AD) leads to 
negative affect in response to external stressors, and neg-
ative affects also arises in situations not typically seen as 
stressful. Although “negative” as a descriptor of affect 
in schizophrenia since the late-20th century has referred 
to the absence of emotion (eg, anhedonia and flat af-
fect),4,5 original descriptions of schizophrenia in the early 
20th century note that affects may be expressed with great 
energy and include dysphoric mood, anxiety, and stress 
sensitivity.6 Literature in recent decades has reinforced 
that flat affect does not mean the absence of emotion.7 
Patients with schizophrenia spectrum disorders exhibit 
more negative affect in the course of their daily lives as 
shown by experience sampling studies,8 and laboratory 
studies show a bias to appraise neutral stimuli as more 
negative.9 Furthermore, negative affect predicts poorer 
functional outcomes, greater hospitalizations, reduced 
quality of life, increased need for mental health treatment, 
and suicide among persons with schizophrenia spectrum 
disorders, even after controlling for traditional negative 
symptoms, neurocognition, and positive symptoms.10–14 
Given the tendency for poor outcomes in persons with 
schizophrenia spectrum disorders who experience AD, 
interest has grown in the role of AD in the development 
of psychosis.

Studies of persons with an elevated risk for psychosis 
have demonstrated similar AD as observed in indi-
viduals with schizophrenia.12 Walker and colleagues15 
studied home videos of children who later developed 
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schizophrenia and observed that negative affect and min-
imal expressions of joy were greater among children who 
developed schizophrenia in comparison to their siblings 
who did not. These findings, along with more recent work, 
have suggested that AD, typically measured as negative 
affect, could influence the transition from premorbid to 
prodromal phases.16–24 Examinations of such relation-
ships have occurred with different measures of negative 
affect and among various study samples (eg, general pop-
ulation, clinical high risk, diagnostic25). Findings support 
the cross-sectional relationships between psychosis symp-
toms and negative affect as a construct,14,25–30 with some 
studies more specifically measuring anxiety or depressive 
symptoms,31–34 stress sensitivity,35 and emotion regula-
tion/dysregulation.36,37 Though these cross-sectional data 
support the link between AD and psychosis, they do not 
answer the question as to whether AD causes psychosis, 
or psychosis causes AD, or some combination of both.

Longitudinal studies are one approach to ascertain 
the influences of AD on the development of psychosis, 
although results to date have been mixed. In a relapse 
prevention trial, poor cognition and depressed mood 
predicted subsequent development of paranoia using 
structural equation modeling, yet there was no evidence 
for the reverse influence.38 On the other hand, depres-
sion and psychosis were shown to relate concurrently 
but not across time among a subclinical sample of help-
seeking adolescents and young adults (ages 15–24) for 
nonpsychotic disorders.32 Similarly, significant cross-sec-
tional relationships have been demonstrated between 
negative affect and positive symptoms among adults with 
schizophrenia spectrum disorders who were involun-
tarily hospitalized, but no significant longitudinal effects 
were found in one year follow-up.39 In Clinical High Risk 
(CHR) samples, depressive symptoms/diagnoses have 
been shown to relate to worse functioning and decreased 
likelihood of remission from CHR status, yet depression 
is not found to influence the transition to psychosis over 
time.40,41 Overall, most, but not all, studies have failed to 
demonstrate a causal relationship between AD and sub-
sequent psychosis in patient samples.

A critical confound in these studies is that patients 
with psychosis diagnoses and those in CHR cohorts 
are help-seeking individuals, typically presenting with 
some level of distress. Alternatively, population studies 
avoid this confound and multiple surveys across di-
verse societies have shown that psychosis experiences, or 
psychosis-like experiences (PLEs) are prevalent among 
5% of the adult general population42 and 8%–17% of 
the child and adolescent population.43–45 Research sug-
gests a persistent subclinical psychosis pathway to clin-
ical disorders,43,46,47 and meta-analytic data show PLEs 
are associated with a 3-times greater risk of mental dis-
order and 4-times greater risk for psychotic disorder 
among non-help seeking children and adolescents in a 
community sample.45 Furthermore, increased prevalence 

of negative affect (manifested as depression, anxiety, be-
havioral disorders) has been reported in participants with 
PLEs.45 In a general population sample of 7000 adults, 
those who experienced hallucinations with negative emo-
tional states were found to have a greater likelihood of 
developing delusions 3 years later.27 Among a community 
sample of adolescents and young adults across 8.6 years, 
bi-directional associations were observed between psy-
chosis and AD (measured as high and low mood fluc-
tuations).37 Taken together, community samples provide 
a unique window into the role of AD and psychosis (or 
PLEs). However, few studies to date have investigated 
AD prior to the development of PLEs in youth using 
longitudinal structural equation modeling methods, a 
theory-driven analytic approach allowing for investiga-
tions of complex and causal relationships among latent 
and observed variables.48

The current paper sought to leverage a longitudinal 
study in a community sample of youth to address the 
causal relationship between AD and psychosis, and spe-
cifically the occurrence of the former leading to subse-
quent development of PLE. A cross-lagged panel design 
was used to evaluate a model across 3 study waves from 
15 to 23  years of age to examine cross-sectional asso-
ciations as well as predictive, cross-lagged effects. In 
contrast to prior work, we used a latent AD construct, 
comprised of three measures from the CQS Measure,49 
derived from temperament and personality taxonomies 
developed by Block & Block50 and used in prior inves-
tigations of emotional functioning51,52: (1) resiliency, (2) 
reactive control, and (3) negative emotionality. Resiliency 
describes psychological flexibility to focus and shift be-
haviors in response to varying environmental demands, 
with low levels of resiliency leading to difficulty initiating 
or inhibiting behaviors. Reactive control is characterized 
by impulsive responding and behavioral disinhibition.53 
Negative emotionality describes deficits in emotion regu-
lation, including depressed mood, symptoms of anxiety, 
and irritable anger. We predicted, as suggested by prior 
studies, that AD at one time point will relate to subse-
quent AD across time, and similarly, PLE will relate to 
subsequent PLE over time. Critically, our principal hy-
pothesis was that AD will precede subsequent PLE over 
time.

Methods

Participants

The analytic sample included 630 individuals (67.5% 
male; 95.9% white) from the Michigan Longitudinal 
Study (MLS). MLS is an ongoing, prospective study com-
prised of community-recruited families with parental al-
cohol use disorder (AUD; 82% of the study sample) and 
a contrast sample of families without AUD. Additional 
details on study design and data collection protocols 
can be found elsewhere.54 Parental AUD diagnoses were 
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determined by meeting criteria during a clinical inter-
view using the Diagnostic Interview Schedule—Version 
4.55 The study cohort was also weighted toward having 
externalizing disorders along with AUD, as the fam-
ilies were recruited by identifying fathers presenting in 
the court system for driving under the influence. In the 
present study, participants were from 3 data collection 
waves to capture an age range of adolescence to young 
adulthood: T5 (15–17 years of age; N = 522, M = 16.08, 
SD = .960), T6 (18–20 years of age; N = 565, M = 19.11, 
SD  =  1.044), and T7 (21–23  years of age; N  =  630, 
M = 22.16, SD = 1.149).

All study materials and procedures were approved by 
the University of Michigan Medical School Institutional 
Review Board. All participants who were over the age 
of 18 provided written informed consent. Participants 
under the age of 18 provided assent and their parent gave 
written informed consent for their child’s involvement in 
the study.

Measurement

Affective Dysregulation (AD).  Emotional functioning 
was measured with 3 subscales of the California Q-Sort 
(CQS), with the child version (California Child Q-Sort) 
used at T5 and the adult version used at T6 and T7 
(Revised Adult CQS).51,56,57 Subscales include resiliency, 
reactive control, and negative emotionality. The CQS is 
a standardized, clinician-administered evaluation of tem-
perament (child version) or personality (adult version) 
and behavioral functioning. For more detailed descrip-
tion of subscales, see supplementary materials.
Psychosis-Like Experiences (PLE).  The Youth Self  
Report (YSR)58 and Adult Self  Report (ASR)59 were used 
to assess PLE symptoms, including: (1) paranoia, (2) hal-
lucinations, and (3) bizarre thinking and behaviors at T5 
and T6 through T7, respectively. Response options were 
0 = “not at all true”, 1 = “somewhat true”, or 2 = “very 
true”. Response options were subsequently recoded as 
binary variables for each of the 5 questions to capture 
the presence or lack of presence of each psychosis experi-
ence. Lastly, a single psychosis variable was computed at 
each time point (T5, T6, T7) to represent a count of the 5 
psychosis questions. As a result, scores for the psychosis 
variable range from 0 to 5, with 5 meaning all symptom 
questions were endorsed.

Quantitative Modeling and Analysis

Data were analyzed in SPSS28 and Mplus8.60 Univariate 
distributions, bivariate correlations, and missing data 
were examined among all variables. Confirmatory Factor 
Analysis (CFA) was conducted to specify and test the fit 
of the Q-Sort resiliency, reactive control, and negative 
emotionality subscale factor loadings for a latent AD var-
iable to be used in the measurement model at each time 

point. Next, series of linear mixed-effect models were 
performed to independently examine PLE and the 3 indi-
cators of the latent AD variable across the 3 time points 
(T5–T7): negative emotionality, (reverse) resilience, and 
(reverse) reactive control.

Longitudinal panel modeling61 was used to test the 
proposed model using a robust (Huber–White) max-
imum likelihood algorithm to manage non-normality 
and variance heterogeneity. Full Information Maximum 
Likelihood estimators were used to handle missing data62 
and model fit was evaluated using both global (chi square, 
Comparative Fit Index [CFI], Tucker–Lewis Index [TLI], 
Standardized Root Mean Square Residual [SRMR], 
Root Mean Square of Approximation [RMSEA]) and fo-
cused (standardized residuals and modification indices) 
fit indices. Acceptable fit was determined by a minimum 
cutoff of 0.95 for CFI and TLI, a maximum cutoff of 
0.06 for RMSEA, and a maximum cutoff of 0.08 for 
SRMR.63 Preliminary modeling included investigations 
of the auto-regressive AD and PLE relationships mod-
eled separately over time, auto-regressive relationships 
together over time without crossed-lagged paths, and the 
proposed longitudinal panel model with sex included as 
a covariate.

The final longitudinal panel model included auto-
regressive and crossed-lagged effects over 3 points of 
time (T5, T6, and T7) such that: (1) PLE scores were re-
gressed on earlier PLE scores (ie, T7 on T6 and T6 on 
T5), (2) AD scores were regressed on earlier AD scores, 
(3) PLE scores were regressed on earlier AD scores, and 
(4) AD scores were regressed on earlier PLE scores. In ad-
dition, both PLE and AD were concurrently correlated, 
and sex was included as a covariate in each time point 
due to the imbalance in participant sex given the study 
originally recruited male children. Given the complexity 
of the models, if  adequate model fit was not achieved in-
itially, modification indices and theoretical relationships 
between variables were used to guide determination of 
residual correlations to achieve adequate model fit.

Our primary model used only sex as a covariate, but to 
explore other contributing factors, such as substance use, 
we also tested 4 supplementary models including other 
additional covariates in the past year of assessment con-
ducted as sensitivity analyses (sex and number of binge 
drinking days; sex and volume of alcohol consumed; sex 
and number of days marijuana used; and sex and a com-
posite score of substance use representing alcohol, mari-
juana, and tobacco use).64 Substance use was measured 
using the Drinking and Drug History Questionnaire.65

Results

General means and standard deviations for all the study 
variables are presented in table 1. For the PLE variable, 
33% (n  =  172) of participants endorsed at least 1 PLE 
item at T5, 21.5% (n = 62) at T6 and 21.4% (n = 105) at 
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T7 (see figure 1). A series of linear mixed effect models 
confirmed a significant decrease in PLE (b  =  cc.101, 
SE = .02, P < .001) and in the 3 indicators of the latent 
AD variable across the 3 waves of data: negative emo-
tionality (b = –.336, SE =  .03, P < .001), low resilience 
(b = –.101, SE = .03, P < .001; higher scores mean less 
resilience), and low reactive control (b = –.094, SE = .02, 
P < .001; higher scores mean less reactive control). No 
participants at T6 or T7 met criteria for schizophrenia. 
Substance use characteristics, of focus in sensitivity ana-
lyses, along with diagnostic detail of the sample are illus-
trated in supplementary materials.

The CFA model for the latent AD variable at all 3 time 
points demonstrated good fit (χ 2 = 46.20, df = 15, P < .05; 
CFI = 0.97, TLI = 0.93; RMSEA = 0.05, SRMR = 0.05). 
In each time point, all AD indicator factors (resiliency, 
reactive control, and negative emotionality) loaded sig-
nificantly onto their respective latent constructs (P < 
.05), with loadings ranging from 0.32 (reactive control) 
to .98 (resiliency) at T5, 0.23 (reactive control) to 0.93 

(resiliency) at T6, and 0.40 (reactive control) to 0.73 (re-
siliency) at T7.

Good model fit was achieved by all preliminary lon-
gitudinal panel models and only the results of the final 
model with sex as a covariate is reported here (figure 2). 
The panel model achieved good fit per global (χ 2 = 45.81, 
df = 35, P > .05; CFI = 0.99, TLI = 0.98, RMSEA = 0.02, 
SRMR = 0.03) and focused fit indices (standardized re-
siduals < |2| and modification indices < |4|). AD and PLE 
were significantly concurrently correlated at T5 (unstand-
ardized r = .15, SE = .04, P < .001; standardized r = .45, 
SE = .08, P < .001).

Autoregressive paths revealed that both AD and PLE 
were independently related over time. Crossed-lagged 
paths between AD and PLE indicated 2 predictive rela-
tionships over time. In line with our principal hypothesis, 
AD at T5 related to PLE at T6 (b = .96, SE = .48, P < 
.05; b = .37, SE = .15, P < .05). In addition, PLE at T6 
related to AD at T7 (b = .08, SE = .04, P < .05; b = .18, 
SE = .08, P < .05).

Figure 1. Number and percent of participants who endorsed psychosis symptoms at each time Point. T5 = 15–17 years old; 
T6 = 18–20 years old; T7 = 21–23 years old.

Table 1. Sample Characteristics

Variables 

T5  
(15–17 years old)

T6  
(18–20 years old)

T7  
(21–23 years old)

N % N % N % 

Age (M, SD) 522 16.08, .960 529 19.11, 1.04 630 22.16, 1.15
Psychosis symptoms (M, SD) 521 .55, .934 289 .37, .869 490 .32, .695
Affective dysregulationa(M, SD)
 Resiliency subscale 516 4.03, 1.05 565 4.25, 1.14 528 3.84, 1.14
 Reactive control subscale 516 5.04, 1.04 565 5.00, 1.03 528 4.88, 0.89
 Negative emotionality subscale 516 4.45, 1.00 556 4.38, 0.97 518 3.79, 1.32

Note: Participant data ranges for distinct variables at each time point.
aHigher scores on all 3 subscales of the AD construct indicate greater dysregulation.
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Model fit varied in adequacy across all 4 models in-
cluding additional covariates conducted as sensitivity 
analyses (supplementary materials). When the number 
of binge drinking days variable was included as an addi-
tional covariate, acceptable model fit was achieved, and 
results were essentially identical to the sex-only covariate 
model. When the days of marijuana use variable was in-
cluded as an additional covariate, acceptable model fit was 
achieved, and the cross-lagged path from T5 AD to T6 
PLE did not emerge (b = .22, SE = .15, P > .05). Similarly, 
the T5 AD to T6 PLE cross-lagged path did not emerge 
in the other 2 models (alcohol volume and composite sub-
stance use as additional covariates), but local fit indices 
indicated points of stress and poor overall model fit.

Discussion

The current paper goes beyond prior research of relation-
ships between AD and PLE by applying a SEM cross-
lagged panel design in longitudinal investigations of 
AD and PLE, with attention to distinct facets of AD as 
a latent construct, including low resiliency, low reactive 
control, and negative emotionality. In contrast to prior 
studies in help-seeking clinical samples, the current study 
utilized longitudinal data in a community sample of 
youth to examine the presence of AD prior to the devel-
opment of PLE.43,46,47 Our principal hypothesis was sup-
ported, with AD relating to subsequent PLE over time. 
Specifically, more AD in the mid-teen years (T5) related 

to more PLE 3 years later (T6). In addition, we found that 
increasing PLE at this phase, the end of the teen years 
(T6), related to a subsequent increase in AD in the early 
20s (T7). Consistent with prior literature, our findings 
also supported the cross-sectional relationship between 
AD and PLE in the mid-teen years (T5).14,25–30 Findings 
overall describe important relationships between AD and 
PLE, although these relationships appear to vary with 
developmental stage, implicating multiple factors, and 
considerations discussed below.

When our participants were in their mid-teen years (av-
erage age of 16  years old), the experience of PLE and 
AD correlated, as expected. If  one is having thoughts of 
suspiciousness, mistrust, and/or unusual perceptual ex-
periences, experiencing negative affect is an expected re-
action to those unusual experiences.1–3 It is also possible 
that the affective disturbances reflect the same underlying 
process giving rise to the PLE, but we cannot eliminate 
the possibility of this confound in a cross-sectional anal-
ysis. However, the finding that more AD, which also in-
cludes the trait-like phenomena of low resilience and 
poor reactive control, links to more PLE three years later 
is suggestive of a causal relationship—direct or indirect 
during this developmental stage. This is consistent with 
postulations that aberrant stimulus processing, particu-
larly of salient stimuli, underlies the development of psy-
chosis1,42,66 and could also lead to impaired detection and 
regulation of emotional states, as well as over-reactivity 
to minor stresses, manifested as AD.

Figure 2. Cross-lagged and autoregressive AD and PLE model findings. Statistically significant paths are presented with solid lines and 
nonsignificant paths are represented by dotted lines. For significant paths, unstandardized/standardized coefficients are presented with 
SEs in parentheses. Sex is a covariate. Model fit: χ 2 = 45.81, df = 35, P > .05; CFI = 0.99, TLI = 0.98, RMSEA = 0.02, SRMR = 0.03 
AD = affective dysregulation; PLE = psychosis-like experiences; T5 = 15–17 years old; T6 = 18–20 years old; T7 = 21–23 years old *P < 
.05, **P < .01, ***P < .001.
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Another notable aspect of our findings is that these re-
lationships changed with the developmental stage of our 
cohort. In the second 2 waves of assessments (T6–T7), 
obtained at the end of the participants’ teen years and 
beginning of their 20s, we no longer observed a cross-sec-
tional relationship between AD and PLE. Furthermore, 
AD in late teens did not directly translate into PLE in 
their early 20s. Interestingly, PLE in late teens showed a 
direct influence on AD in the early 20s. We noted that 
in our sample, PLEs and AD indicators significantly de-
clined over time. While PLE means and some of the AD 
indicators (reactive control and negative emotionality) 
consistently decreased at each time point, one AD in-
dicator (resiliency) slightly decreased in late teens (T6) 
and subsequently improved in early 20s (T7). While it 
was not possible to tease apart the individual contribu-
tions of each of these 3 measures to the latent variable 
for AD, it is possible to speculate that emotional matura-
tion occurring between adolescence and early adulthood 
altered the relationship of AD with PLE. The changing 
nature of the relationship between PLE and AD with de-
velopment is an interesting topic for future research.

As we reviewed above, PLEs place individuals at risk 
for the development of future psychosis,1,42,66 a finding 
that has important clinical implications. With an analytic 
sample of 630, we would expect ~6 would meet criteria 
for schizophrenia, assuming a population lifetime preva-
lence of 1%. None met diagnostic criteria in our sample, 
which is likely attributable to MLS excluding individuals 
with a first-degree relative with a psychotic disorder, thus 
lowering the genetic risk of the participants in this cohort. 
However, at a mean age of 22 in the last timepoint of as-
sessment (T3), 2.3% of our sample had a diagnosis of 
bipolar disorder, which is close to the expected incidence. 
As about 50% of patients with bipolar disorder have psy-
chosis, it is possible that the PLEs recorded in our sample 
reflected a bipolar diathesis. Although the vast majority 
of adolescents and young adults who experience AD and/
or PLE will not go on to develop a psychotic disorder, 
other diagnosable psychiatric conditions that affect func-
tioning remain likely including bipolar disorder.67,68

The potential role of substance abuse in this cohort 
requires consideration, as significant numbers of par-
ticipants met criteria for alcohol and marijuana abuse 
(13.3% and 6.9%, respectively, at T7). When we included 
binge drinking days in the model, the relationships de-
scribed above were essentially unchanged. With the al-
cohol volume and composite measure models, fit indices 
ranged from poor to less acceptable, so it was not possible 
to evaluate whether our reported relationships held when 
co-varying for these factors. Model fit was slightly more 
acceptable when days of marijuana use were entered into 
the model, and then the relationship between early AD and 
subsequent PLE disappeared. As marijuana use has been 
associated with PLE,69,70 it is possible that variance in PLE 
was absorbed by the marijuana covariate, reducing the 

variance in PLE that could be explained by AD. Strictly 
speaking, we cannot rule out the possibility that mari-
juana use was a third variable causing both PLE and AD, 
although the other relationships between AD and PLE 
(cross-sectional at T5, and the cross-lagged relationship of 
PLE to AD from T6 to T7) were preserved with marijuana 
usage in the model, suggesting that AD and PLE were not 
explained away as secondary to marijuana use. AD, PLE, 
and marijuana use may have more complex relationships 
that merit continued and future investigations.

Several limitations are important to note. First, because 
the sample was collected for enriched AUD risk, these 
participants may represent a proximally “clinical” sample 
that is not fully representative of a general population-
based community sample. However, it remains a sample 
that was not determined by clinical help-seeking. Second, 
though the selection of covariates in all models were in-
formed by prior research and available data, we acknowl-
edge there are additional factors that could conceivably 
relate to AD and PLE (eg, other drug use, childhood 
trauma, antisocial personality characteristics), requiring 
additional future investigations. Third, participants most 
often identified as male and white, therefore the sample 
is not representative of youth and young adults across 
the United States and the globe, and the results may not 
generalize to diverse populations. Lastly, PLE assessment 
relied on self-report which is inherently vulnerable to sub-
jectivity and recall bias (though is often the primary way 
of evaluating experiences that are not outwardly observ-
able like suspiciousness or perceptual abnormalities).

In sum, these findings describe important relation-
ships between AD and PLE, appearing to vary with de-
velopmental age and implicating various factors. There 
may be benefits in counseling families of youth identified 
with high levels of AD through routine interactions with 
parents, school professionals, or general medical practi-
tioners on the risk for subsequent PLE or other mental 
health conditions. Future research is needed to elucidate 
the complex longitudinal relationships between AD and 
PLE within clinical and CHR samples of adolescents, 
involving investigations of potential mechanisms at-play 
(eg, substance use, family history of psychotic disorder, 
trauma, etc.) in the risk for a subsequent clinical disorder.

Supplementary Material

Supplementary material is available at Schizophrenia 
Bulletin online.
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