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Abstract

Persistent cannabis use among young adults with first episode psychosis (FEP), even those
receiving early intervention services, has been associated with poor outcomes. In the United States
(US), Coordinated Specialty Care (CSC) has been shown to be more effective at reducing
symptoms, improving quality of life and increasing involvement in work or school, compared to
typical care for FEP. However, little is known about the prevalence, course and outcomes for
cannabis use in this real-world, clinical setting. This study examined the prevalence, course and
outcomes of cannabis use categorized into three groups: no use, reduced use, and persistent use,
among a sample of 938 CSC participants enrolled for at least 1 year. Prevalence of cannabis use
was 38.8% at admission and 32.8% of the sample had persistent cannabis use at 1 year. At
baseline, persistent cannabis users were more likely to be male (p <.001), white, non-Hispanic
and black non-Hispanic (p = .001), have worse symptoms as measured by the GAF (p < .001),
increased suicidality (p = .024), violent ideation (p = .008), and legal trouble (p = .006) compared
with non-users. At 1 year, persistent users maintained worse symptoms compared with non-users
(p = .021) while those who reduced use had significant improvement in symptoms compared with
persistent users (p = .008). This study suggests that cannabis use is common among young adults
enrolled in a CSC program in the US and that persistent cannabis users may have worse outcomes
while reducing cannabis use may improve outcomes. These findings highlight the potential impact
of secondary prevention in this population through reduction in cannabis use.
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Introduction

Cannabis use has been implicated in both the development and progression of psychotic
disorders (Leeson et al., 2012; Moore et al., 2007; Myles et al., 2016), based on evidence
that demonstrates an increased risk of developing a psychotic disorder related to age at first
use, frequency of use and potency of cannabis used (Compton et al., 2009; Di Forti et al.,
2013; Large et al., 2011; Marconi et al., 2016). Despite this risk, cannabis is consistently
reported as the most frequent and commonly used illicit substance among young people with
early psychosis (Baeza et al., 2009; Lange et al., 2014; Van Mastrigt et al., 2004; Harrison et
al., 2008). Within some first episode psychosis (FEP) samples, the prevalence of cannabis
use is as high as 60-70% (Carr et al., 2009; Schimmelmann et al., 2012; Wade et al., 2005).
Persistent cannabis use following onset of psychosis has been associated with poor outcomes
including lower antipsychotic medication adherence, more symptoms, increased
hospitalizations, and heightened risk of relapse (Mazzoncini et al., 2010; Patel et al., 2016;
Schoeler et al., 2017; Seddon et al., 2016). Early intervention services for individuals with
FEP, which is considered standard of care in this population (Malla and McGorry, 2019),
have produced decreased cannabis use in a subgroup of individuals, however, many
individuals with FEP maintain persistent use despite treatment (Addington and Addington,
2007; Carr et al., 2009; Schimmelmann et al., 2012).

Most of the research focusing on cannabis use in FEP has examined European, Canadian or
Australian cohorts receiving some type of early intervention services (Schoeler et al., 2016a,
2016b; Zammit et al., 2008). In the United States, Coordinated Specialty Care (CSC) has
been shown to be more effective at reducing symptoms, improving quality of life and
increasing involvement in work or school, compared to treatment as usual (Kane et al.,
2015) and is being implemented across the country (https://www.nimh.nih.gov/health/topics/
schizophrenia/raise/what-is-coordinated-specialty-care-csc.shtml, accessed 12/2/2019).
Little is known about the prevalence, course and outcomes for cannabis use in this setting.
Of the few studies conducted in the U.S., The Recovery After an Initial Schizophrenia
Episode-Early Treatment Program study (RAISE-ETP) tested a CSC model (NAVIGATE)
for early psychosis (Kane et al., 2015) and used a combination of motivational, educational,
and cognitive-behavioral strategies (Cather et al., 2018) for those participants who used
substances as part of the treatment model. At baseline, almost half of the participants
(48.8%) reported drug or alcohol use, and over half (51.7%) met the criteria for a lifetime
SUD, with cannabis use disorder accounting for 34.7% (Cather et al., 2018). The RAISE-
ETP study observed no reduction in cannabis use among patients during the two-year period,
with substance use rates remaining stable over time (Cather et al., 2018). In a separate
analysis, baseline cannabis use was found to be associated with higher scores on the PANSS
positive subscale and on the Clinical Global Impressions (CGI) scale during treatment, but
cannabis use over time was not examined (Oluwoye et al., 2019).

To address this gap in the literature, this paper aims to better understand the course of
cannabis use and the impact of persistent use on symptoms and functioning in a cohort of
young adults with FEP enrolled in a CSC program in the United States called OnTrackNY.
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This paper had several aims:

1 To describe the prevalence and course of cannabis use over a one-year follow up
period among a sample of young adults with early psychosis;

2. To examine differences in baseline characteristics between courses of cannabis
use over one-year follow up (persistent and reduced use) compared with non-
users; and

3. To examine associations between courses of cannabis use and concurrent clinical
outcomes.

2. Methods and materials

2.1. Participants and study design

OnTrackNY, a CSC program, consists of a recovery-oriented, multidisciplinary team
delivering evidence-based psychosocial interventions and medication to young people with
the recent onset of a non-affective psychotic disorder (Bello et al., 2017; Dixon et al., 2015).
Teams work with participants and families on individual goals related to school, work and
relationships. OnTrackNY sites are located in licensed outpatient clinics at community
agencies, state-operated facilities, and community and academic hospitals in urban and
suburban areas throughout New York State (NYS). Eligibility criteria for OnTrackNY
enrollment includes individuals ages 16—30 years who experienced non-affective psychosis
for less than two years. The research sample was limited to those who were enrolled at one
of 19 OnTrackNY sites from October 2013 through December 2017 and had at least one
year of possible follow up (N = 938).

OnTrackNY clinicians submit client-level data to the NYS Office of Mental Health (OMH)
at admission to OnTrackNY, quarterly, and at discharge for quality improvement and fidelity
monitoring. Data are collected using standardized admission forms which clinicians
complete through report of participants and their families, and chart review. For research
purposes, all data are deidentified and protected health information was removed from the
dataset by OMH prior to data sharing with research teams. The New York State Psychiatric
Institute (NYSPI) Institutional Review Board reviewed the study procedures and did not
consider this secondary data analysis human subjects research, therefore it was exempt from
approval.

2.2. Measures

Domains assessed included demographics, family/social characteristics, and clinical
characteristics. All measures are considered “current” or “recent” when assessed at baseline
or in the 90 days prior to the assessment, unless otherwise stated. This cutoff was

determined from a programmatic perspective by OnTrackNY program staff and OMH.
Demographics included age, gender, race/ethnicity, health insurance status, current
employment or education status. Current employment or education was defined as those who
were enrolled in an education program (full or part-time, including high school, vocational
training, college, or graduate study) or had any paid employment (including competitive or
non-competitive work, self-employment, or internship) at the time of admission to
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OnTrackNY. Family and social characteristics included homelessness, family contact, and
legal issues. Homelessness was defined as any client who spent ANY time sleeping in a
homeless shelter, on the street, public place (e.g., subway), place not meant for sleeping, or
temporary place that is not the client’s residence (e.g., “couch surfing”) in the 90-days prior
to admission. Family involvement included who the client lived with and frequency of
contact with family at time of admission. Legal issues were defined as having any legal
issues, including being on parole or probation in the 90 days prior to admission. This
measure was only analyzed for a subset of participants for whom the data was available.

Baseline clinical characteristics included MIRECC Global Assessment of Functioning
(GAF) (Niv et al., 2007) symptom, occupational and social functioning scales at the time of
admission; suicidal or violent ideation or behavior; tobacco, alcohol or other drug use at
admission; age at onset of psychosis; time from onset to enroliment in OnTrackNY. Scores
on the MIRECC GAF range from 0 to 100, with scores below 40 considered in the impaired
range and scores of 70 and above considered normal range. Suicidal and violent ideation or
behavior included any report of suicidal ideation or attempts or of violent or aggressive
ideation or behavior in the 90 days prior to admission. Tobacco, alcohol or other drug use at
admission was defined as “any” use in the 90 days prior to admission for each of the
substances based on clinician report. Team clinicians assessed the time of onset of
qualifying psychotic symptoms based on participant and/or family member report as well as
collateral information from medical records or other sources as part of the initial evaluation
of each participant. Age at onset of psychosis was calculated based upon the date of onset of
qualifying psychotic symptoms and date of birth of the participant.

Current cannabis use was defined as “any” use in the 90 days prior to admission and each
quarterly assessment, based on clinician report. In addition to GAF scores and education/
employment (defined above), other longitudinal clinical outcomes included hospitalizations,
medication adherence, and early discharge. Hospitalizations were defined as any psychiatric
hospitalizations, excluding substance use rehabilitation or detoxification admissions, in the
90 days prior to assessment. Medication prescription and adherence was defined as having
been prescribed an antipsychotic medication, and for those being prescribed, whether they
had adherence of at least 80% in the month prior (Haynes, 1976) to each assessment based
on clinician report. Early discharge was defined as any individual who left the program
within 12 months of being enrolled for any reason.

2.3. Statistical analyses

The first aim was to describe the prevalence and course of cannabis use at admission and
through follow-up periods. The course of cannabis use was categorized into three groups: no
use, reduced use, and persistent use. The ‘no-use’ category included participants whose
clinicians reported they never used cannabis at admission or through their follow-up periods.
The ‘reduced use’ category included participants whose clinicians reported they used
cannabis at admission, but then discontinued use at some time during the follow-up period.
The ‘persistent use’ category included those who used continuously from admission through
follow-up, those who used on and off through follow-up, and those who were not using at
admission but began using during follow-up.
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For the second aim, descriptive summaries of baseline characteristics were calculated
stratified by course of cannabis use with means and standard deviations for normally
distributed continuous measures, medians and interquartile ranges for skewed measures, and
proportions for categorical measures. Associations between each baseline measure and the
three groups (i.e. no use, reduced use, and persistent use) were tested using one-way
ANOVAs, non-parametric Kruskal-Wallis test, or chi-square tests depending on the
distribution of the characteristic. Pairwise comparisons between groups were computed
when the overall test was significant at p < .05.

The third aim included examining the association between course of cannabis use and
clinical outcomes. Longitudinal mixed effects models were run using an identity link
function for continuous clinical outcomes (GAF scores) and a logit link function for
dichotomous clinical outcomes (education/employment, psychiatric hospitalizations,
medication adherence). Each model included an autoregressive covariance structure for the
errors over time to account for within-subject correlation. The continuous outcome models
additionally included a random effect for site, but for dichotomous outcome models,
including site did not allow the models to converge and it was not included. Each model
included as predictors the course of cannabis use (no use, reduced use, and persistent use),
follow-up time (baseline, 3, 6, 9, and 12 months), and their interaction. Pre-specified
contrasts were computed to assess the pairwise and overall effect of course of cannabis use
at baseline, at 12-month follow-up, and of the change from baseline to 12-month follow-up.
Each model additionally controlled for age, gender, race, and an indicator of whether the
person had an early discharge (discharge prior to 1-year of admission). Finally, a Cox
proportional hazard model was fit to assess the effect of course of cannabis use on early
discharge controlling for the same covariates of age, gender, and race. This model included a
2-way interaction between course of cannabis use by time to estimate the pairwise effects
specifically at 12-month follow-up.

All analyses were done using SAS version 9.4, and all hypothesis tests were two-sided with
5% significance level. Due to the exploratory nature of these analyses, pre-specified
clinically meaningful contrasts below 10% significance level are presented as well. Missing
data was limited in this dataset due to data collection and quality procedures, with a range of
0.5% to 6% missing for the MIRECC GAF, employment/education, and psychiatric
outcomes, and a range between 3.4% to 9.3% for medication adherence. Data was assumed
to be missing at random in statistical analyses.

3. Results

3.1. Sample characteristics

Demographics, social and clinical characteristics of the sample are presented in Table 1.
This sample included all participants that were enrolled prior to 2018, and therefore had at
least one-year of possible follow-up. At admission, the participants were on average 21 years
old, were mostly male (74%), with 27% white non-Hispanic, 36% black non-Hispanic, 28%
Hispanic, and 10% other races (Asians, American Indian/Alaskan Native, and Native
Hawaiian/Other Pacific Islander). About 40% were either employed or in school, only 5%
were uninsured, 46% had public insurance and 41% had private insurance. The majority
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lived with parents (84%) and had daily family contact (91%), while 6% reported being
homeless.

3.2. Course of cannabis use (aim 1)

At admission, 38.8% of participants reported cannabis use within the prior 90 days. (Data
not shown) The prevalence decreased from baseline to 3 months and then remained steady
across time at approximately 25% at months 3, 6, 9, and 12. About half (50.64%, n = 475) of
the participants reported no use at admission and throughout all follow-up visits (i.e., no use
group) and 16.52% (n = 155) reported use at admission, and then no longer used by end of
follow-up (i.e. reduced use group). The remaining participants (32.84%, 308) had either
mixed use or continued use from enrollment and through follow-up (i.e., persistent group).

3.3. Characteristics associated with course of cannabis use (aim 2)

The association of baseline characteristics with course of cannabis use is shown in Table 1.

Gender and race/ethnicity was significantly associated with course of cannabis use (both p
<.001) with the no use group having significantly greater proportion of females compared to
the reduced group (31.6% vs 19.4% female) and to the persistent group (31.6% vs 18.2%
female), and having a greater proportion of Hispanics and other races compared to the
reduced and persistent groups. GAF occupational (OC) and GAF symptom scores at
admission also were significantly associated with courses of cannabis use (p = .027 and p
<.001, respectively) with the persistent group having significantly lower scores (ie., worse)
in both the OC (Mean (SD) = 34.1 (18.3) vs 37.9 (21.4)) and symptoms (Mean (SD) = 28.3
(13.7) vs 32.5 (15.9)) domains compared to the no use group. Violent ideation/behavior,
suicidal ideation/behavior, and legal issues were also significantly related to course of
cannabis use (p =.017, p = .045, p = .021, respectively) with the persistent use group having
significantly higher proportions of participants with baseline violent ideation/behavior
(27.3% vs 19.2%), suicidal ideation/behavior (32.5% vs 25.1%), and legal issues (16.9% vs
7.9%) compared to the no use group. Baseline tobacco, alcohol, and other drug use were
significantly related to course of cannabis use (all p <.001). The cannabis no use group had
significantly lower baseline use of tobacco, alcohol, and other drugs (6.3%, 12.6%, and
1.1%, respectively) compared to the reduced use (18.1%, 45.8%, and 14.2, respectively) and
persistent use (25.3%, 33.8%, and 8.8%, respectively) groups. Additionally, baseline alcohol
use was significantly higher in the reduced use group than the persistent use group (45.8%
vs 14.2%). Medication prescription and adherence at admission was significantly related to
course of cannabis use, with the no use group more likely to be medication adherent when
prescribed anti-psychotic medication compared to the reduced group (72.8% vs 61.9%). No
differences were found on other variables.

3.4. Course of cannabis use and concurrent clinical outcomes (aim 3)

Observed mean GAF scores along with 1-standard error bars during one-year follow-up by
course of cannabis use are shown in Fig. 1, and results of linear models are presented in
Table 2. The course of cannabis use was significantly associated with GAF symptoms at 12-
month follow-up (p = .013). At 12-months, those with persistent cannabis use had
significantly lower GAF symptoms compared to those with reduced cannabis use (b = —3.39,
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p =.021), but this effect was not different than the effect seen at baseline (baseline: b =
-3.06, p = .012; change from BL to 12 months: b = -0.32, p = .858). At 12 months
compared to baseline, those with reduced use tended to have a greater improvement in
symptoms compared to both persistent users and nonusers (change from baseline to 12
months: b = 4.20, p =.093; b = 3.87, p = .100, respectively), with the reduced users
achieving significantly higher symptom scores (i.e., better) at 12-months than those with
persistent use (b = 5.33, p =.008). When adjusting for covariates, course of cannabis use
was not significantly associated with GAF social functioning (SF) or GAF OC scores at 12-
month follow-up (p = .683 and p = .612, respectively).

The observed prevalence of categorical clinical outcomes along with 1-standard error bars
are presented in Fig. 2, and results of logistic regression models are presented in Table 3.
Course of cannabis use was not significantly associated with education/ employment at 12-
month follow-up (p =.735), but course of cannabis use was related to psychiatric
hospitalization at 12-month follow-up where persistent users had higher odds of
hospitalizations compared to those with no use (log-odds = 0.72, p = .020). Additionally,
from baseline to 12-months, those with reduced use tended to have a reduction in
hospitalizations compared to persistent users (log-odds = —0.93, p = .060). Course of
cannabis use was significantly associated with medication adherence at 12 months. Reduced
users had lower odds of medication adherence compared to non-users (log-odds = -0.67, p
=.006), but this was not different than the effect at baseline (baseline: log-odds = —0.60, p
=.008; change from baseline to 12 months: b = -0.07, p = .823).

The cumulative incidence of early-discharge by course of cannabis use is presented in Fig. 3,
and results of Cox-proportional hazard model on time to early discharge are presented in
Table 3. At 12-month follow-up, course of cannabis use was not significantly related to time
to early discharge (p = .128), however, those with reduced cannabis use tended to be more
likely to discharge earlier than persistent users and non-users at 12-month follow-up (HR =
1.92, p=.052 and HR = 1.68, p = .090, respectively).

4. Discussion

To our knowledge, this is the first study to examine prevalence, baseline characteristics and
outcomes associated with cannabis use over time in a US-based FEP cohort enrolled in a
coordinated specialty care program. We found a moderately high prevalence rate of recent
cannabis use (38.8% in the prior 90 days) at baseline which is higher than prevalence rates
found in the RAISE-ETP trial (23.6% past month use of cannabis) and lower than that of the
EPICENTER trial (48% in the prior 6 months), but the time course over which cannabis use
was measured varied (Cather et al., 2018; Breitborde et al., 2015). One year after enroliment,
16.5% of those who were using cannabis at admission stopped while roughly one-third had
persistent use. While we cannot draw conclusions given the lack of a control group, these
data suggest that the substance use treatment component of OnTrackNY, which utilizes at
stage-wise motivational approach may help a subset of cannabis users reduce their use, but
persistent use remains high and problematic and may require a more effective intervention.
In the RAISE-ETP trial, self-reported cannabis use did not differ over 2 years in the
NAVIGATE treatment condition compared with community care and the rate of heavy
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cannabis use was twice as high in the treatment arm compared with community care, even
after controlling for baseline heavy cannabis use (Cather et al., 2018; Alcover et al., 2019).
These studies and our findings support the need for further research into development,
adaptation and implementation of effective interventions to reduce cannabis use among
young adults with early psychosis. Several trials have examined interventions employing
motivational interviewing and/or cognitive behavioral therapy treatments to reduce cannabis
use in this population, with poor results (Bonsack et al., 2011; Edwards et al., 2006;
Madigan et al., 2013).

Demographic characteristics found to be associated with cannabis use include gender and
race/ethnicity. A significantly higher proportion of reduced and persistent users were males
compared with non-users, consistent with other FEP cohorts (Donoghue et al., 2014; Arranz
et al., 2015; Setien-Suero et al., 2017; Seddon et al., 2016). The sex differences in cannabis
use among FEP are not well understood. Studies suggest that an interaction between gender
and substance use in FEP may impact the age of onset of psychosis and possibly outcomes
(Donoghue et al., 2014; Arranz et al., 2015; Lange et al., 2014). Further research is needed
to examine sex differences among cannabis and substance users more generally in FEP to
better clarify the etiology of the differences and potential impact on treatment outcomes. A
higher proportion of non-users were also Hispanic or other race/ethnicity compared with
reduced or persistent use groups. These findings mirror those of the general population
which demonstrate lower overall rates of cannabis use among Hispanics and Asians, who
make up the majority of the “other” race/ethnicity category within OnTrackNY (Hasin et al.,
2019). It is important to note that prevalence rates among these minority groups are on the
rise, and as the prevalence of marijuana use increases in the general population (Hasin et al.,
2015) we may see the differences in prevalence by gender and race/ethnicity in FEP
populations begin to decrease also.

At baseline, both the persistent cannabis use group and reduced use group were found to
have worse symptoms and lower functioning compared with non-users, consistent with
findings from the RAISE-ETP study (Oluwoye et al., 2019) though the differences for the
reduced use group did not reach statistical significance, likely due to a smaller sample size.
We also found that cannabis users (persistent and reduced) had higher rates of recent suicidal
ideation, violent ideation, and legal issues at baseline, compared with non-users, which may
be driven by an overall increase in positive psychotic or more depressive symptoms as
demonstrated by lower GAF symptom scores. Increased risk of suicide attempts has been
associated with co-morbid substance use at baseline in FEP (Togay et al., 2015) and violence
and legal issues have also been found to be associated with cannabis use in cross-sectional
studies (Rolin et al., 2019). Overall, this sample had similar baseline prevalence of alcohol
and other drug use compared with RAISE ETP (Cather et al., 2018), but substantially lower
prevalence compared with the EPICENTER study (Breitborde et al., 2015). It is possible
these differences are due to different screening/eligibility criteria, with OnTrackNY and
RAISE-ETP screening out individuals with more significant substance use, compared with
EPICENTER. The finding of higher baseline alcohol use among reduced cannabis users is
interesting, and to our knowledge, has not been previously reported. Further research
examining the interaction between alcohol and cannabis use, particularly among those who
reduce or stop use is warranted. Contrary to other findings (Leeson et al., 2012), cannabis
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use in this sample was not associated with better social functioning. Given the cross-
sectional nature of the data at baseline and lack of data regarding onset of use and premorbid
functioning, we cannot determine the direction of the relationship between these clinical
characteristics and cannabis use. What the data does demonstrate from a clinical perspective
is that at entry into CSC, individuals who are using cannabis are more symptomatic and it is
difficult to differentiate those individuals who will ultimately reduce or stop using and those
who will persist and potentially require more effective substance use interventions.

There were no differences between the three groups at one year in GAF occupational
functioning scores or achievement of work or school. OnTrackNY participants achieve high
rates of employment and education overall based on findings from previous studies (Nossel
et al., 2018; Humensky et al., 2019). OnTrackNY uses a supported employment and
education approach based on the Individual Placement and Support (IPS) model that
supports individual client goals for work or education with zero exclusion and ongoing
support from the team’s full-time supported employment and education specialist. This
model has been shown to improve rates of competitive employment for individuals with
severe mental illness (Marino and Dixon, 2014) and this approach may contribute to the lack
of difference in employment and education outcomes seen among cannabis users versus
non-users in OnTrackNY.

Persistent cannabis use was associated with lower GAF symptom scores and increased
likelihood of hospitalization compared with nonusers, while those who reduced or stopped
use appear to have greater improvement than both groups and achieve outcomes similar to
nonusers. In a meta-analysis conducted by Schoeler et al. (2016a), continued cannabis users
showed similar levels of functioning compared to non-users, but those who discontinued use
had higher levels of functioning than non-users. In a prospective study by Schoeler et al.
(2016b), those with persistent cannabis use had greatest risk of relapse (defined as
hospitalization), while those who were former users had the lowest risk. In addition, we
found that those who reduced/stopped use had lower medication adherence compared with
non-users over time, but there was no significant difference in medication adherence over
time among persistent users compared with non-users, which decreased slightly at six
months but then remained stable in both groups. In contrast, Schoeler et al., 2017 found that
medication adherence is worse among persistent users and may mediate some of the risk of
relapse. Faridi et al., 2012 also found that medication adherence mediated the impact of
persistent cannabis use on symptoms, but over time persistent users had substantially greater
medication adherence compared with those who stop using. The authors suggest that these
inconsistent findings may be due to participation in an intensive early intervention program
which provides counseling and education around the importance of medication adherence
and also offers the opportunity for shared decision making with patients which allows
patients the room to make decisions about taking medication, as well as their substance use
(Faridi et al., 2012), similar to the CSC model. Further research is needed to examine the
interaction between cannabis use, medication adherence and symptoms over time in this
setting.

Finally, those who reduced their cannabis use also trended toward being more likely to have
an early discharge compared with non-users and persistent users. Taken together, the
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findings in this study suggest that reducing and/or stopping cannabis use may result in
improved symptoms and decreased likelihood of hospitalization which could explain lower
medication adherence and early drop-out. One hypothesis is that some of the
symptomatology in the cannabis users may be related to the effects of cannabis itself and
once they reduce or stop using cannabis, their symptoms improve, they stop taking
medications and may be more likely to leave the program; however, more research is needed
to investigate these associations.

The study is limited by the constraints of data collection in a clinical rather than research
context. All assessments were developed for clinical use by OnTrackNY and assessments
are conducted quarterly. With the exception of the MIRECC GAF, many of the measures
used for data collection within OnTrackNY are not research measures. Quarterly data
collection is performed and submitted to OMH by clinical staff and may be subject to site
differences in how clinical assessment data is obtained. For example, our measure for
cannabis use is based on the clinician report of “any cannabis use in the prior 90 days” and
the clinic-level assessment of cannabis use that informs this measure may vary by clinic or
by clinician. We recognize this variable is limited and may likely result in underreporting of
cannabis use and an underestimate of the actual prevalence and scope of cannabis use in this
sample. In addition, we do not know the pattern of cannabis use of those individuals with
early drop-out which limits the interpretation of longitudinal findings. This dataset also does
not include measures of lifetime cannabis use, age at onset of cannabis use, frequency or
severity of use or other premorbid functioning measures, which may be factors relevant to
the outcomes which are unable to be examined in this data. Finally, this is an observational
study with no control group and caution should be used when interpreting findings.

The findings of this study suggest that cannabis use is common among young adults enrolled
in a CSC program in the US and that individuals with persistent cannabis use may have
worse outcomes while reducing cannabis use may improve outcomes. Given the high
prevalence of cannabis use in this population and the changing landscape of legalization in
the US, it is imperative to develop and test interventions to reduce cannabis use in the CSC
setting.
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Observed mean GAF scores along with 1 standard error bars among participants in OTNY
with 1-year eligibility (N = 938). Note: y-axis varies by outcome.
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Cumulative incidence of early discharge by course of cannabis use among participants in

OTNY with 1-year eligibility (N = 938).
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