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Abstract

The Fast Track (FT) intervention was a multimodal preventive intervention addressing antisocial
development across 10 years of childhood and early adolescence. The intervention included parent
management training, child social-cognitive skills training, peer coaching and mentoring,
academic skills tutoring, and a classroom social-emotional learning program. While not
specifically designed to target psychosis symptoms (e.g., social withdrawal, thought
abnormalities), the present study aimed to examine whether the FT intervention prevented
psychosis symptoms through childhood and adolescence and into adulthood. Participants included
the FT intervention and high-risk control samples (V= 891; 69% male; M age = 6.58 years, SD=.
48). Psychosis symptoms were assessed using the “thought problems” subscale of the parent-
report Child Behavior Checklist during grades 1, 2, 4, 5, and 7, and the self-report Adult Behavior
Checklist at age 25 years, in line with prior research using this measure. Growth models included
the FT condition and covariates (i.e., initial risk screen score, cohort, socioeconomic status, rural/
urban status, race, and sex) as predictors; and child, adolescent, and adult psychosis symptoms as
outcomes. Intervention status was not significantly associated with the slope of psychosis
symptoms; however, after controlling for concurrent cannabis use, intervention participants
reported lower levels of psychosis symptoms over time. Findings suggest that interventions
targeting antisocial behavior may prevent psychosis symptoms in the long term.
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Psychotic disorders include abnormalities in the following domains: delusions,
hallucinations, disorganized thinking, disorganized motor behavior, and negative symptoms
(e.g., diminished emotional expression, avolition; American Psychiatric Association 2013),
and are associated with significant impairments in psychosocial functioning and
neuropsychological deficits. For example, individuals with early onset schizophrenia (i.e., in
adolescence) have higher ratings of deviant behavior during social interactions, poorer
attention and set shifting, and slower acquisition of new intellectual information compared
with healthy controls (Jepsen et al. 2010a, b; Vourdas et al. 2003). Additionally, longitudinal
analyses of antisocial youth show greater psychosis symptoms in adulthood (Bor et al. 2010;
Reef et al. 2010). Given the numerous negative consequences of psychotic disorders,
emphasis has been placed on identifying early signs of these disorders. The Diagnostic and
Statistical Manual of Mental Disorders (DSM-5; American Psychiatric Association 2013)
included Attenuated Psychosis Syndrome (APS) under “conditions for further study.” APS
symptoms are similar to those identified in psychotic disorders (e.g., delusions,
hallucinations); however, they are defined as less severe, more transient, and often precede a
psychosis diagnosis. These symptoms have not yet been validated in children under the age
of 12 years. Current psychopharmacological treatments for psychosis have shown limited
efficacy (Yung and Nelson 2013), and thus, psychosocial interventions have been developed
with the aim of modifying the course of psychosis symptoms among those at high risk.

Early interventions targeting psychosis symptoms have been found to reduce symptom
severity and prognosis. A recent review and meta-analysis suggested that the most effective
intervention for psychosis would combine cognitive-behavioral therapy with family therapy
(Stafford et al. 2013). Whereas cognitive-behavioral therapy is beneficial among patients
with early psychosis symptoms (Morrison et al. 2012) and for reducing symptoms of anxiety
and depression (which are highly prevalent among this population; McGorry et al. 2002;
Morrison et al. 2011), family interventions have been found to reduce relapse rates among
first episode and established psychosis patients (National Institute for Clinical Excellence
[NICE] 2009). Family-based interventions also provide a level of social support that is
beneficial for both study participants and their caregivers. Yet other research has shown no
evidence that any specific preventive intervention is more effective over other interventions
in preventing the development of psychosis symptoms (Davies et al. 2018). Additionally,
others suggest that psychosis preventive interventions should also be targeting other
psychopathology (e.g., posttraumatic stress symptoms) given the high comorbidity among
this population (van der Gaag et al. 2017). Thus, further research is needed examining the
impact of early interventions in preventing transition to psychosis.

Early interventions targeting proximal (i.e., immediate) risk and protective factors have
shown promise for long-term developmental outcomes, appearing to most benefit those
individuals at greatest risk (Reider et al. 2014). However, preventive interventions can have
positive impact on outcomes not specifically targeted by the intervention. A recent
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supplemental issue of Prevention Science examined “cross-over” effects of six longitudinal
early interventions for preventing health-risking sexual behaviors. Findings demonstrated
“collateral change” (i.e., reduced health-risking sexual behaviors) due to the interventions
but not previously anticipated (Reider et al. 2014), supporting other past research examining
unintended effects of intensive early intervention (Patterson et al. 2010). Similar intervention
effects have recently been found for psychosis symptoms. For example, the Treatment Foster
Care-Oregon (TFC-O) program designed to target chronic delinquency among adolescents
who had been court-mandated to community-based, out-of-home care found reductions in
psychosis symptoms in girls over a 24-month period (Poulton et al. 2014). The authors
suggested that the unanticipated positive impact on psychotic symptoms may have been due
to indirect mechanisms via a reduction in emotional reactivity, which is linked to cognitive
distortions. Thus, the present study aimed to examine whether the Fast Track (FT) project
(Conduct Problems Prevention Research Group [CPPRG] 2019)—a longitudinal
investigation of the development and prevention of conduct problems (and not designed to
target psychosis)—had cross-over effects in reducing psychosis symptoms.

The FT intervention aimed to test whether developmental outcomes of young children at
high risk for antisocial behavior could be improved through a multimodal psychosocial
intervention. Children randomly assigned to the intervention condition received 10
consecutive years of the intervention (grades 1-10). Based on developmental theory positing
that there are multiple influences on the development of antisocial behavior, the preventive
program addressed family and school risk factors and included communication between
parents and schools. The elementary school component targeted cognitive, social, and
emotional deficits associated with academic failure, peer victimization, and oppositional
behavior toward teachers and parents. The middle and high school component targeted
adolescent developmental issues (e.g., parent supervision and substance use). Recent
analyses found that the intervention was effective in reducing externalizing and internalizing
psychopathology, substance use problems, and drug and violent crimes at age 25 (Dodge et
al. 2015); however, it is unknown whether the intervention had cross-over effects with
respect to reducing psychosis symptoms.

Experiences of trauma, particularly maltreatment, and other dysfunctional home
environments are a risk factor for the development of psychosis. For example, schizophrenic
patients with positive symptoms (i.e., delusions, hallucinations, disorganized thoughts)
reported a history of childhood trauma (Ross et al. 1994), and abused patients are likely to
have experienced positive symptoms (Read and Argyle 1999). Further, among adults,
childhood abuse was a significant predictor of hallucinations even in the absence of
experiences of abuse in adulthood (Read et al. 2003). In addition to the parent training
groups that taught behavior management skills and promoted the development of positive
family-school relationships, the intervention also included home visits for the purpose of
increasing parents’ problem-solving and life management skills. These components of the
FT intervention may have improved the home environment for at-risk youth, and thus, may
have reduced the risk for developing psychosis.

During the elementary school phase of the FT intervention, the children participated in
“friendship groups” (Bierman et al. 2017) and an adapted PATHS (Promoting Alternative
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Thinking Strategies) curriculum (Greenberg et al. 2011), both of which aimed to promote
social-cognitive skills. Social-cognitive functioning among psychosis patients is markedly
impaired (Savla et al. 2012). Social cognition is comprised of four domains: theory of mind,
social perception, attribution bias, and emotion processing (Green et al. 2008). Aspects of
social cognition (e.g., theory of mind) are impaired among individuals at risk for developing
psychosis and patients in their first episode of psychosis (Kim et al. 2011). Further, a recent
meta-analysis found that individuals at high risk exhibited deficits in all four domains of
social cognition compared with healthy controls (Lee et al. 2015). Findings from the FT
intervention sample indicated that 27% of the intervention’s effect on the development of
antisocial behavior in adolescence (grade 9) was mediated by social-cognitive processing
(Dodge et al. 2013). Thus, through increasing social cognition skills, the FT intervention
may also decrease risk for psychosis symptoms.

Extensive research has linked substance use, and specifically cannabis use, to psychosis
symptoms (Oh and Devylder 2017). The majority of this research supports the vulnerability
hypothesis that posits that cannabis use increases the risk of developing psychotic disorders
(Bagot et al. 2015). One systematic review found an increased risk of psychosis symptoms
among individuals who had used cannabis (Odds Ratio [OR] = 1.41; Moore et al. 2007). The
authors also identified a dose-response effect, such that more frequent users were at greatest
risk (OR = 2.09). Youth and young adults report the greatest rates of cannabis use with
estimates between 13-29% of the population reporting use within the past year (Wu et al.
2014). Adolescence is a critical period for brain maturation and exposure to cannabis use
during this time leads to chronic activation of the dopaminergic system, which may play a
role in greater susceptibility to later psychosis symptoms (Laruelle 2000; Ujike 2002). Thus,
controlling for cannabis use, and particularly during adolescence, is important in psychosis
research.

The Present Study

Psychosis symptoms were assessed with the “thought problems” subscale of the Child
Behavior Checklist (CBCL; Achenbach 1991) during grades 1, 2, 4, 5, and 7, and the self-
report Adult Behavior Checklist (ASR; Achenbach 1997) at age 25 years. Past research has
found that the CBCL did not predict psychosis symptoms within an adolescent clinical
sample (Simeonova et al. 2011); however, it held promise among a high-risk general
population sample of youth (Simeonova et al. 2014). Although the FT intervention was not
designed to specifically target psychosis symptoms, intervention research has demonstrated
unanticipated beneficial cross-over effects for a range of health outcomes. Further, the FT
intervention contained components for decreasing stress within the home and increasing
social-cognitive skills—two factors negatively associated with psychosis symptoms. Thus,
the present study aimed to determine whether the FT intervention prevented psychosis
symptoms through childhood and adolescence and into adulthood. It was hypothesized that
the FT intervention would be negatively associated with psychosis symptoms. Further, given
the association of cannabis use and psychosis symptoms, we also examined whether the
intervention would be negatively associated with psychosis symptoms controlling for
concurrent (i.e., assessed at the same time point; see Fig. 1) and adolescent (see Fig. 2)
cannabis use. It was hypothesized that the FT intervention would be negatively associated
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with psychosis symptoms controlling for cannabis use; we were unsure whether this would
include concurrent or adolescent cannabis use.

Method

Participants

Participants were from the FT project, a longitudinal, multisite (Durham, North Carolina;
Nashville, Tennessee; Seattle, Washington; and rural Pennsylvania) investigation of the
development and prevention of child conduct problems (CPPRG 2019). In 1991-1993, 9594
kindergarteners across three cohorts from 55 elementary schools in neighborhoods with high
rates of crime and economic disadvantage were screened for classroom conduct problems by
teachers using the Teacher Observation of Child Adjustment-Revised Authority Acceptance
Score (Werthamer-Larsson et al. 1991). Those scoring in the highest 40% were then
screened for home behavior problems by parents using a 22-item instrument based on the
CBCL (Achenbach 1991). Teacher and parent scores were standardized within site and
summed to yield a severity-of-risk screen score, and children were selected for the study
based on this initial risk screening score. This multistage screening procedure identified
children for the high-risk sample (control = 446; intervention = 445) and normative sample
(n=387). The present study used data from the intervention and high-risk control samples
(NV=1891; 69% male; Mage = 6.58 years, SD = .48; 51% African American, 47% European
American, 2% “other” race). Legal guardians provided consent and participants assented to
procedures. Parents were compensated with $75 for completing each of the summer
interviews, while teachers were compensated $10/child each year for completing classroom
measures. At the age 25 assessment, condition-blinded adults were trained to interview
participants in person or via telephone. Participants were paid $100 for the interview. All
procedures were approved by the Institutional Review Boards of participating universities.

Intervention

Elementary School Phase (Grades 1-5)—During grades 1-5, intervention families
participated in five programs including parent training groups promoting positive family-
school relationships and teaching parents behavior management skills, home visits designed
to advance parents’ problem-solving skills and life management, child social skill
“friendship groups,” child reading tutoring, and child “peer pairing” classroom friendship
development. These enrichment programs were held weekly during grade 1, biweekly
during grade 2, and monthly during grades 3-5. Further, during grades 1-5, teachers
implemented a FT adaptation of the PATHS social emotional learning curriculum
(Greenberg et al. 2011) in all classrooms in intervention schools. PATHS addressed social-
cognitive skill development to promote social-emotional competence.

Middle and Early High School Phase (Grades 6-10)—Tri-annual assessments were
used to design individualized intervention plans that included attention to academic
problems, antisocial behavior, social support, and family functioning. During grades 5 and 6,
youth participated in a middle school transition program and in parent-youth groups on
topics of adolescent development. During grades 7 and 8, youth forums addressed life skills
and employment opportunities. Throughout grades 7-10, individualized interventions
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designed to strengthen protective factors or reduce risk factors in areas of need (e.g., social
cognition, academic achievement, parent monitoring) were administered.

The present study included data collected from the following periods: covariates in
kindergarten; psychosis symptoms during grades 1, 2, 4, 5, and 7, and at age 25 years;
cannabis use during grades 4, 5, 7, and 10-12, at the 2 years post-high school, and at age 25
years.

Covariates—Measured in kindergarten, covariates included initial risk screen score,
cohort, socioeconomic status (SES; M= 24.38; SD=12.68; Hollingshead 1975), urban/rural
status (urban = 74.7%), race (51% African American, 47% European American, 2% “other”
race), and sex (male = 69%).

Psychosis Symptoms—Psychosis symptoms was assessed using the 7-item “thought
problems” subscale of the parent-report version of the CBCL (Achenbach 1991) during
grades 1, 2, 4, 5, and 7, and the ASR (Achenbach 1997) at age 25 years, in line with prior
research using these measures (e.g., Simeonova et al. 2014). The 112-item CBCL is
comprised of 8 narrow-band scales including aggressive behavior, anxious/depressed,
attention problems, delinquent behavior, social problems, somatic complaints, thought
problems, and withdrawn. The 132-item ASR is comprised of 10 narrow-band scales
including aggressive behavior, anxious/depressed, attention problems, delinquent behavior,
externalizing, internalizing, intrusive problems, social problems, somatic complaints,
thought problems, and withdrawn. Items are scored on a three-point scale (0 “rot true” to 2
“often true”). Internal consistency was adequate for the CBCL (a = .51-.70) and the ASR
(a =.74) in the present study.

Cannabis Use—Cannabis use was assessed with different measures at different ages. The
self-report Things That You Have Done from the National Youth Survey (Elliot et al. 1985)
was administered in grades 4 and 5. The self-report Tobacco, Alcohol, and Drugs Survey
from the National Longitudinal Study of Adolescent Health (Bureau of Labor Statistics, US
Department of Labor, 2002) assessed cannabis use in grades 7, 10-12, and the 2 years post-
high school, and the Tobacco, Alcohol, and Drugs Survey-Version 3 at age 25. The Things
That You Have Done measure is comprised of 32 items assessing aggression, stealing,
vandalism, and substance use. Items are coded as frequency of event in the past year and
only the cannabis use item was used in the present study. The Tobacco, Alcohol, and Drugs
Survey is a 57-item instrument assessing tobacco, alcohol, and illegal drug use. The present
study included cannabis use over the past 30 days. Items were rated on a 7-point scale (0 “0
aays’ to 6 “all 30 gays”).

Data Analyses

Descriptive statistics were conducted using SPSS version 24 (IBM Corp. 2013); all other
analyses were conducted using Mplus 8 (Muthén and Muthén 2017). All models were
estimated using full-information likelihood (FIML) to handle missing data (psychosis
symptoms: grade 1 = 66.6%, 2 = 8.0%, 4 = 10.9%, 5 = 13.1%, 7 = 16.4%, age 25 = 19.2%;
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cannabis use: grade 4 = 12.7%, 5 = 14.9%, 7 = 17.2%, 10 = 26.9%, 11 = 28.8%, 12 =
27.3%, 1 year post-high school = 27.6%, 2 years post-high school = 23.9%, age 25 =
22.2%)l (Rubin and Little 2002). Model fit criteria included chi-square (/1/2) value, Root
Mean Square Error of Approximation (RMSEA), and Comparative Fit Index (CFI). Models
with non-significant ;(2 value, RMSEA less than .06, and CFI greater than .90 indicate
adequate fit; however, with larger sample sizes as per the present study, a non-significant ;(2
value is not necessary (Hu and Bentler 1999). First, an unconditional growth model of
psychosis symptoms using Zscores without covariates was fitted to determine the most
parsimonious model. We then regressed the intercept and slope of psychosis symptoms onto
covariates (i.e., initial risk screen score, cohort, SES, urban/rural status, race, and sex), and
slope onto intervention status. Next, we examined whether concurrent cannabis use (i.e.,
assessed at the same time point) was a significant predictor by adding cannabis use at grades
4,5, and 7 and at age 25 to the conditional model (Fig. 1). We also examined whether
cannabis use in adolescence (i.e., grades 10-12, and the 2 years post-high school) was a
significant predictor of age 25 psychosis symptoms modeled with a confirmatory factor
analysis (Fig. 2).

Results

Descriptive Statistics

Rates of cannabis use increased through childhood (grade 4 = 0.6%, grade 5 = 1.4%, during
the past year; grade 7 = 4.6% during the past 30 days) and adolescence (grade 10 = 16.6%,
grade 11 = 17.0%, grade 12 = 23.3%, 1 year post-high school = 21.3%, 2 years post-high
school = 19.7%, during the past 30 days) and into adulthood (age 25 = 22.7%, during the
past 30 days). Means, standard deviations, and correlations of psychosis symptoms and
cannabis use are presented in Table 1. Psychosis symptoms across the years were
significantly associated. Cannabis use was significantly associated from grade 10 through
age 25, with the exception of grade 10 and 1 year post-high school. Further, grade 1
psychosis symptoms were associated with grade 4 cannabis use; grades 2, 4, 5, and 7
psychosis symptoms were associated with 1 year post-high school cannabis use; and age 25
psychosis symptoms were associated with cannabis use in grades 11 and 12, and at age 25.

Growth Model

Unconditional Growth Model

Preliminary unconditional growth curve modeling of psychosis symptoms indicated that the
model could not be identified with the inclusion of a quadratic term, and thus, a linear slope
factor was specified. This unconditional growth model provided adequate fit to the data
(¥(16) = 45.300, p< .001, CFI = .949, RMSEA = .046, 90% CI [.030, .062]). Statistically
significant variance estimates were found for the intercept (o2 = .448, p < .001) and slope
(62 = .001, p=.044).

1Analyses were repeated with grade 1 removed and findings remained the same with the exception of the final model (i.e., whether the
FT intervention Brevented later psychosis symptoms after controlling for adolescent cannabis use), which no longer provided adequate
fit to the data (y~(104) = 649.879, p< .001, CFI = .382, RMSEA = .078, 90% CI [.072, .084]).
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Does the FT Intervention Prevent Later Psychosis Symptoms?

Next, the model was expanded to include covariates and intervention status, and this model
provided adequate fit to the data (/1/2(49) =103.384, p<.001, CFl =.918, RMSEA = .036,
90% CI [.026, .046]). The initial risk screen score was significantly positively associated
with intercept of psychosis symptoms (8 = .231, B(SE) = .155(.029), p< .001), and SES was
significantly negatively associated with intercept of psychosis symptoms (8= — .155, B(SE)
=-.008(.002), p<.001). Intervention status was not significantly associated with the slope
of psychosis symptoms; however, it approached significance (8= - .108, B(SE) = —.008(.
004), p=.071).

Does the FT Intervention Prevent Later Psychosis Symptoms Controlling for Cannabis

Use?

Next, we added concurrent cannabis use (i.e., assessed at the same time point) to the model
(see Fig. 1); this model provided adequate fit to the data ()(2(69) =113.033, p<.001, CFI
=.913, RMSEA = .034, 90% CI [.022, .045]). Cannabis use was positively associated with
psychosis symptoms at age 25 (8= .125, B(SE) = .010(.003), p = .002). With concurrent
cannabis use included in the model, sex was significantly associated with the slope of
psychosis symptoms; that is, male participants reported greater psychosis behavior over time
(B=.277, B(SE) = .016(.007), p=.017). Further, intervention status was significantly
negatively associated with the slope of psychosis symptoms (8= —.240, B(SE) = —.013(.
005), p=.005), such that, after controlling for concurrent cannabis use, intervention
participants reported lower levels psychosis symptoms over time.

Finally, we examined whether the FT intervention prevented later psychosis symptoms after
controlling for adolescent cannabis use. First, we examined cannabis use during grades 10—
12 and 2 years post-high school, with an unconditional confirmatory factor analysis, which
provided adequate fit to the data (/1/2(5) =20.90, p<. 001, CFl =.940, RMSEA = .063, 90%
CI [.037,.093]). This model was expanded to include covariates and intervention status (see
Fig. 2) and it provided adequate fit to the data (X2(123) =223.796, p<.001, CFIl = .897,
RMSEA =.031, 90% CI [.024, .037]). Adolescent cannabis use was positively associated
with psychosis symptoms at age 25 (8= .108, B(SE) = .011(.005), p=.024). Further,
intervention status on the slope of psychosis symptoms approached significance (8= -.112,
B(SE) = - .008(.004), p=.063).

Discussion

The present study examined whether the FT intervention reduced risk for psychosis
symptoms through childhood and adolescence and into early adulthood. The
multicomponent FT preventive intervention was not designed to target psychosis symptoms;
however, present findings showed that receiving this intensive early intervention mitigated
self-reported psychosis symptoms, but only when controlling for concurrent cannabis use.
Our findings add to a dearth of research examining psychosis symptoms in childhood—an
important avenue of research given the recent addition of APS in the DSM-5. Present
findings support past research demonstrating that early preventive interventions can have
unanticipated beneficial cross-over effects on later development. Mechanisms through which
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the FT intervention may have reduced psychosis symptoms include reducing stress within
the home through parent training groups and FT staff home visits, and the development of
child social-cognitive skills through friendship groups, peer pairing, and the PATHS social
emotional learning curriculum. These are discussed further below.

The link between experiences of stress and the development of psychosis symptoms has long
been noted; however, one recent line of research suggests that dysregulated emotion in the
form of hypersensitivity to stress is an endophenotype for the development of psychosis
(Myin-Germeys and van Os 2007). This “affective pathway to psychosis” purports that
experiences of stress, often in the form of trauma, dysregulate the hypothalamic-pituitary-
adrenal (HPA) axis and alter dopamine transmission, which is linked to increased emotional
reactivity and positive symptoms of psychosis (e.g., delusions, hallucinations). The FT
intervention focused on several avenues for reducing stress in the home and increasing
emotion regulation skills. Within the context of the family, parents were provided training
groups that taught behavior management skills to promote positive parent-child interactions
and FT staff conducted home visits for the purpose of increasing parents’ problem-solving
and life management skills. These aspects of the FT intervention were designed to foster a
stable and nurturing home environment. Recent findings from the FT intervention sample
showed that the intervention decreased parental harsh punishment and increased parental
warmth which, in turn, decreased conduct disorder and callous-unemotional traits (i.e., lack
of guilt, empathy, and deficient affect), respectively, in early adolescence (Pasalich et al.
2016). Thus, the present findings support recent meta-analytic studies pointing to the
efficacy of family therapy for the treatment of psychosis symptoms (e.g., Stafford et al.
2013). Future research should examine whether parenting behaviors mediate the effect
between early prevention interventions and later psychosis symptoms.

The FT intervention was designed with the aim of reducing conduct problems (e.g.,
aggression, destructive behavior, deceitfulness) by developing social and emotional skills.
Longitudinal studies have linked antisocial behavior with psychosis symptoms (Bor et al.
2010; Reef et al. 2010). Another hypothesis for the development of psychosis symptoms is
due to cognitive and social impairments (Garety et al. 2007). Garety and colleagues posited
a cognitive-affective framework for the development of psychosis symptoms, and
particularly positive symptoms. Among predisposed individuals, triggering events (e.g.,
trauma) disrupt cognitive and affective processes; these cognitive processes include biased
conscious experiences and schemas of oneself and others, prompting externalizing
appraisals (i.e., positive symptoms) that are worsened by a negative emotional state.
Children in the intervention condition participated in “friendship groups” and an adapted
PATHS curriculum, which aimed to promote social-cognitive skills. By ameliorating
maladaptive cognitive, affective, and social states, the FT intervention may have indirectly
reduced the prevalence of psychosis symptoms; however, unfortunately it is not possible to
ascertain which components of the FT intervention may have contributed to present findings.
Thus, an important line for future research would be to examine, like parenting behaviors,
whether child social-cognitive skills also mediates the effect between participation in a
comprehensive prevention intervention and the development of later psychosis symptoms.
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One of the strongest risk factors for the development of psychosis is cannabis use. The
present findings add to the research base that cannabis is associated with psychosis
symptoms. Only after controlling for cannabis use was the FT intervention significantly
associated with reduced psychosis symptoms. Extensive research has linked cannabis use to
psychosis; however, there is still some debate about whether cannabis use and psychosis
symptoms simply have a shared etiology or whether there is a direct causal relationship
between these two factors. Recent evidence has provided further support for a temporal
relationship between cannabis use in the 5 years prior to symptom onset (Kelley et al. 2016),
which perhaps explains why we did not find a significant effect when controlling for
adolescent cannabis use (i.e., age 15-20 years old). Future research should continue to
examine this association given recent policy moves to change the legality of cannabis use in
several countries.

The present findings must be considered within the context of several study limitations.
First, our growth model included two measures of psychosis symptoms, with the CBCL
assessing psychosis symptoms during grades 1, 2, 4, 5, and 7, and the ASR assessing
psychosis symptoms at age 25. These measures have a different number of items on the
“thought problems” subscale; however, we used Zscores in the growth model to address this
methodological issue. Third, our measure of cannabis use assessed frequency of use in the
past year during grades 4 and 5, and frequency of use in the past 30 days during grades 7-13
and at age 25. Thus, further longitudinal research should examine the impact of early
interventions targeting antisocial behavior for the development of psychosis symptoms
taking into account these methodological issues.

Present findings have important clinical implications, such that intensive multimodal early
interventions may have unexpected beneficial effects for healthy development. The FT
preventive intervention was guided by developmental theory that posits that there are
multiple influences for the development of behavior. Although it was not designed to target
psychosis symptoms, through its multicomponent approach the FT intervention reduced
adult symptoms of psychosis when controlling for concurrent cannabis use. Through
decreasing stress within the home and increasing emotion regulation and social-cognitive
skills, interventions may indirectly reduce symptoms associated with a range of psychotic
disorders. Psychaotic disorders are associated with significant deficits in functioning and
research shows that the longer the duration of untreated psychotic symptoms, the poorer the
response to treatment across several domains (Marshall et al. 2005; Perkins et al. 2005).
Thus, early comprehensive preventive measures may prove beneficial for long-term
outcomes associated with psychotic disorders.
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Grade 1 Grade 2 Grade 4 Grade 5 Grade 7 Age25
Psychosis Psychosis Psychosis Psychosis Psychosis Psychosis
Grade 4 Grade 5 Grade 7 Age 25
Cannabis Cannabis Cannabis Cannabis

Growth model of psychosis symptoms (grades 1, 2, 4, 5, 7, and age 25) with concurrent
cannabis use (grades 4, 5, 7, and age 25), and covariates.

Note: I, intercept; S, slope
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Grade 1
Psychosis

Grade 2
Psychosis

FT
Intervention

Covariates

Fig. 2.
Growth model of psychosis symptoms (grades 1, 2, 4, 5, 7, and age 25) with adolescent

cannabis use (grades 10-12, and 2 years post-high school), and covariates.
Note: I, intercept; S, slope; HS, high school
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