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Background: Adolescents who use alcohol and other drugs on school campuses
are at heightened risk for adverse consequences to their health and wellbeing.
Schools have historically turned to punitive approaches as a first-line response
to substance use. However, punishment is an ineffective deterrent for substance
use and may cause harm and increase inequities. iDECIDE (Drug Education
Curriculum: Intervention, Diversion, and Empowerment) was developed as a
scalable and youth-centered drug education and diversion program that can
be used as a skills-based alternative to punishment. We aim to evaluate the
effectiveness of the iDECIDE curriculum as an alternative to punishment (ATP) for
school-based substance use infractions in the context of a large pragmatic clinical
effectiveness study.

Methods: We will conduct a Type 1, hybrid effectiveness-implementation
trial. Using a stepped wedge design with approximately 90 middle and high
schools in Massachusetts, we will randomly allocate the timing of implementation
of the IiDECIDE curriculum compared to standard disciplinary response over
approximately 36 months. We will test the overarching hypothesis that student-
level outcomes (knowledge of drug effects and attitudes about substance use;
frequency of substance use; school connectedness) improve over time as schools
transition from a standard disciplinary response to having access to iDECIDE. The
secondary aims of this trial are to (1) explore whether change in student-level
outcomes vary according to baseline substance use, number of peers who use
alcohol or other drugs, age, gender, and school urbanicity, and (2) determine
the acceptability and feasibility of the iDECIDE curriculum through qualitative
stakeholder interviews.

Discussion: Substance use continues to be a major and rapidly evolving problem
in schools. The importance of moving away from punishment to more restorative
approaches is widely accepted; however, scalable alternatives have not yet been
identified. This will be the first study to our knowledge to systematically evaluate
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an ATP for students who violate the school substance use policy and is well poised
to have important implications for policy making.

KEYWORDS

school, substance use, diversion programs, alternatives to punishment, prevention, equity

1. Introduction

In 2022 ~7%, 13%, and 22% of 8th, 10th, and 12th-
grade students, respectively, in the U.S. reported using any
illicit substance in the past 30 days (1). Middle and high
school campuses have become a common point of access
for alcohol and other drugs. According to the Massachusetts
Department of Elementary and Secondary Education (DESE),
rates of chemical health violations increased 27% in the 2
years leading up to COVID-19 quarantine (2). This rise in at-
school substance use is in part due to the advent of electronic
cigarettes and other vaping devices that have become increasingly
popular, inconspicuous, and concealable from peers and school
personnel (3). Compared with out-of-school use, in-school
substance use is associated with increased odds of intoxicated
driving, fighting, weapon-carrying at school, risky sexual behavior,
sexual assault, intimate partner violence, depression, suicidal
ideation, and attempted suicide (4). It is thus a priority
for schools to define effective responses to this emerging
problem to mitigate risk for adverse consequences to health
and wellbeing.

Schools have historically relied on exclusionary, punitive
responses (e.g., detention, suspension, expulsion) to address
violations to school substance use policy. However, punitive
approaches are not only ineffective deterrents for substance use
(5-7), but may also increase risk for substance use escalation
(8, 9), academic difficulties (9-11), disengagement from school

Abbreviations: ADA, Americans with Disabilities Act of 1990; ASRI, ADHD Self-
Report Index; ATP, Alternatives To Punishment; AUDIT, Alcohol Use Disorders
Identification Test; BIPOC, Black, Indigenous, and People of Color; BIYOC,
Black, Indigenous, and other Youth of Color; BL, baseline; CAC, Cluster Auto-
Correlation; CONSORT, Consolidated Standards for Reporting Trials; CUDIT,
C-SSRS, Columbia-Suicide
Severity Rating Scale; DESE, Department of Elementary and Secondary
Education; DPH, Department of Public Health; ECDI, Electronic Cigarette

Cannabis Use Disorders Identification Test;

Dependence Index; EIA, Enzyme Immunoassay; FDA, Food and Drug
Administration; FTND, Fagerstrom Test for Nicotine Dependence; HIPAA,
Health Insurance Portability and Accountability Act; iDECIDE, Drug Education
Curriculum: Intervention, Diversion, and Empowerment; ICC, Intra-Class
Correlation; IPW, Inverse Probability Weights; IRB, Institutional Review Board;
LOO-CV, Leave-One-Out Cross-Validation; LOQ, Limit of Quantitation;
MGB, Mass General Brigham; MGH, Massachusetts General Hospital; MINI,
Mini-International Neuropsychiatric Interview; NIH, National Institutes of
Health; SPIRIT, Standard Protocol Items: Recommendations for Intervention
Trials; THC, Cannabinoids; UPPS-P, Urgency, Premeditation, Perseverance,

Sensation Seeking, and Positive Urgency.
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(10), and delinquency (12, 13). Moreover, being suspended only
once in 9th grade increases risk of drop-out by three-fold
(14-16). There are several pathways by which punishment can
catalyze negative outcomes, including increased unsupervised time,
alienation from peers, reactivity, and disconnection from school
supports, resources, and services (17, 18). Punitive responses may
also stigmatize and label students, with possible effects including
deteriation of trust and breakdown of student-school relationships
(19). Supportive, alternative to punishment (ATP) responses to
youth substance use infractions provide greater opportunities for
students to build positive relationships with a trusting, caring
adult at school, improving school connectedness and possibly
reducing future infraction rates (20). Finally, punitive responses
are a missed opportunity for early intervention as they fail to
address the multitude of factors that may lead an adolescent to
initiate or escalate substance use (e.g., attempt to fit in with peers,
manage internalizing symptoms, avoid environmental stressors)
(3). Supportive ATP, like diversion programs, can uncover
underlying motivations for substance use and align goals with core
values, increasing the likelihood of lasting behavior change.

To determine the need for ATPs in middle and high schools
across Massachusetts, this study team conducted a statewide
survey in May-June 2020 of school stakeholders, including district
administrators, principals and vice principals, school resource
officers, guidance counselors, and nurses (21). The survey asked
about beliefs, attitudes, and actions that schools take regarding
school-based substance use infractions as well as perceived barriers
to implementing diversion programs. Most stakeholders reported
that while the most common response to substance use in
their school/district included some sort of punishment (85.3%),
ATPs including diversion programs were perceived to be more
effective than punishment. Multiple barriers to implementation of
ATPs were identified including lack of availability of curriculum
that address substances beyond nicotine. These preliminary data
highlight widespread interest in but limited access to evidence-
based ATPs.

Availability of scalable, sustainable, and evidence-based ATPs
may also be an important step in bridging racial disparities, as
Black, Indigenous, and other Youth of Color (BIYOC) and those
in resource-limited settings are disproportionately impacted by
punitive approaches for school-based substance use infractions (11,
13). According to the 2017-2018 data from the U.S. Department of
Education’s Office of Civil Rights, Black students were suspended
almost three times as often as white students and were referred to
law enforcement more than two times as often for infractions that
took place on school campuses (22). Meaningful steps are urgently
needed to limit the inequitable use of punishment for substance use
at school to improve individual- and community-level outcomes,
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interrupt the school-to-prison pipeline, and begin to dismantle
sources of structural racism.

The primary aim of this study is to evaluate the effectiveness of
iDECIDE (Drug Education Curriculum: Intervention, Diversion,
and Empowerment), a novel, free, state-funded (Massachusetts
Department of Public Health, MA DPH) substance use diversion
program in the context of a large pragmatic clinical effectiveness
study. We will test the overarching hypothesis that student-level
outcomes (i.e., knowledge of drug effects, attitudes about substance
use, frequency of substance use, and school connectedness)
improve over time as schools transition from standard disciplinary
responses to having access to iDECIDE, an educational and
therapeutic ATP. Secondary aims of this trial are to (1) explore
whether change in student-level outcomes varies according to
baseline substance use, number of peers who use alcohol or other
drugs, age, sex, gender, and school urbanicity, and (2) determine
the acceptability and feasibility of the iDECIDE curriculum as an
ATP for school-based substance use infractions.

2. Materials and methods

2.1. Design

We will conduct a Type 1, hybrid effectiveness-implementation
trial (23) guided by Proctor’s implementation model (24). Using
a stepped wedge design with approximately 90 schools, we will
randomly allocate the timing of implementation of the iDECIDE
curriculum compared to standard disciplinary response, over
approximately 36 months. Timing of curriculum implementation
will be staggered over seven clusters, with each cluster composed of
~7-15 schools (size of clusters accounting for districts randomized
together). One cluster of schools will cross from control (unexposed
phase) to intervention (exposed phase) approximately every two to
three school months until all schools are exposed to iDECIDE. This
design will allow transition periods for training of school-based
facilitators, during which clusters will not be considered as either
in the control (unexposed) or intervention (exposed) phase of the
study. See Figure 1 for the approximate stepped wedge schema.

Data collection will occur during both unexposed and exposed
study phases. School staff will refer students with school-based
substance use infractions to the study team as close to the time
of infraction as possible through an online, secure referral system.
Referrals will be submitted while schools are in both unexposed and
exposed study phases. Once referred to the study team, students
will be given the opportunity to enroll in a three visit study.
Baseline visits will occur as close as possible to the receipt of
school referrals to establish information most representative of
thoughts, feelings, and behaviors at the time of the initial infraction.
Follow-up visits will occur ~45 and 90 days after the baseline
visit to ascertain thoughts, feelings, and behaviors occurring after
the time of the school response to the substance use infraction,
which may or may not involve iDECIDE depending on whether
the school is in the unexposed or exposed phase of the study.
Study procedures will take place remotely, at the student’s school,
in a private space at a local public library, or at the Massachusetts
General Hospital (MGH) lab based on the preferences of the school,
student, and/or parent/guardian.
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This trial has been approved by the Mass General Brigham
(MGB) Institutional Review Board (IRB). The trial will be
conducted in accordance with the Consolidated Standards for
Reporting Trials (CONSORT) statement (25-28) and will be
reported here in accordance with the Standard Protocol Items:
Recommendations for Intervention Trials (SPIRIT) statement (29,
30).

2.2. Partnering schools

Middle and high schools across all 351 municipalities in
Massachusetts were given the opportunity to participate in this
trial. Proactive school recruitment occurred across a period of
approximately 12 months. Schools had the opportunity to attend
an informational session about iDECIDE and/or meet one-on-one
with members of the evaluation team to discuss study involvement.
Recruitment for schools occurred through state listservs, word
of mouth, and facilitated introductions through DPH, local
community coalitions, and other community agencies. Inclusion
criteria for schools include (1) middle or high school, serving grades
6-12, (2) agreement to refer students with a school-based substance
use infraction to the MGH evaluation team (unless opted out by the
student’s parent/legal guardian; see section on Consent or Assent
below), and (3) a signed letter of commitment from the appropriate
school/district representative.

The first school cohort was enrolled in January 2022 (Cohort 1;
gchools = 69 schools). Due to substantial unsolicited interest in the
curriculum from schools following the return to in-person learning
after the COVID-19 pandemic, one additional wave of schools was
onboarded and separately randomized in September 2022 (Cohort
2; Ngchools = 33 schools).

2.3. Participants and recruitment

Participants will be recruited by direct school referral only.
Parents/guardians will have the opportunity to opt their students
out of the referral process at the beginning of each school year.
Upon receipt of a school referral, the MGH evaluation team will
invite the student to participate in the trial. Students will be eligible
to participate if they were not opted out by the parent/guardian,
recently referred for a substance use-related infraction at school or
at a school-sanctioned event, are able to read and write comfortably
in English, Spanish, or Portuguese, and are able to safely participate
in the protocol in the opinion of the investigator. Participants will
be reimbursed $50 per visit plus bonuses for urine samples for
toxicology testing ($10/per sample/per visit) and a saliva sample for
genetic testing ($5), totaling up to $185. Payment will be distributed
via check or gift card at the end of all three visits.

2.4. Consent or assent
Once a referral is received, the MGH evaluation team will

contact the student and their parent/guardian to seek written
informed consent/assent prior to initiating any further study
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By the end of the trial, all schools will be exposed to iDECIDE.
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This is a schematic representation of the modified stepped wedge design. Approximately 7-15 schools will cross over from control to intervention approximately every 2 school months.

N ciuster exposed to intervention
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i Cluster in transition period (facilitator training)
Y Summer break
FIGURE 1

Stepped wedge schema.

procedures. Once parent/legal guardian consent is obtained,
eligible participants will provide assent following verbal and written
explanation of the study, potential risks and voluntary nature of
participation, right to withdraw, and details of data protection
and confidentiality. Parental permission will not be required for
students ages 18 and older.

2.5. Randomization

We will randomly allocate the timing of implementation of the
iDECIDE program (vs. standard disciplinary response). Schools
will be randomly phased into iDECIDE over the course of the
trial (exposed phase; see Figure 1). When a school is randomized
to iDECIDE, school staft will be trained as facilitators in the
curriculum but will retain discretion as to which students should
be enrolled in the program. To avoid risk of contamination bias
within a school or district, school districts will serve as the unit of
randomization with all schools within the same district randomized
together. Randomization will occur by district, and stratified by
(a) whether a district has any middle schools (yes/no) and (b) the
number of total students in a district (low/high, using a median-
split applied separately to the groups defined in (a) to ensure
sufficient districts to distribute across waves). This stratification
approach should help address differences in infraction rates for
middle schools vs. high schools, and how smaller schools will, by
necessity, have fewer potential participants. Cohorts 1 and 2 were
randomized separately.

2.6. Blinding

Outcome assessors will be blinded to the school randomization
phase. To avoid detection bias toward adjustments that favor
statistical significance, initial implementation of analyses will
also be “analyst-blind” (31). Only once data exclusion criteria
have been finalized, models have been properly specified, and
any other unforeseen circumstances have been addressed, will
the unshuffled data be provided to the analyst for the final
analysis implementation.
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2.7. Interventions

2.7.1. Discipline as usual

Standard disciplinary responses given by each partnering
school will be used as the control during the unexposed phase
of this trial. Standard responses may include detention, Saturday
school, in-school suspension, out-of-school suspension, expulsion,
citation, or any other punitive or non-punitive response given by
schools per their existing policy at the point of a violation of school
substance use policy. Students will report on the school response to
the infraction during the baseline assessment.

2.7.2.iDECIDE curriculum

Schools will be randomly phased into iDECIDE over the course
of the trial (exposed phase; see Figure 1 and Section 2.5.).! When
a school is randomized to iDECIDE, school staff will be trained as
facilitators in the curriculum but will retain discretion as to which
students should be enrolled in the program.

iDECIDE promotes education and empowerment, instead of
punishment, as an equitable response to adolescent substance use
(1). Providing youth with science-based information and critical
skills, iDECIDE challenges youth to make decisions that align with
their core values, future goals, and support of their own personal
wellbeing. While iDECIDE was designed as an ATP, it can be
used outside of an infraction context as a targeted prevention for
adolescents who are experimenting or are at risk for experimenting
with substances. iDECIDE is intended to be slotted within tier 2
supports, or early indicated intervention, of school-based multi-
tiered systems of support (32)—it is not a replacement for tier 1
universal prevention programming, nor is meant to be used in lieu
of treatment or more intensive services when clinically indicated.

Curriculum development was guided by ongoing feedback
from students and key school and community stakeholders. The
iDECIDE curriculum is administered by a trained adult facilitator
(see 2.7.2.1 below) in either a 1:1 or group setting. The curriculum
consists of four core modules, each ~60-75-min in length.

1 http://www.iDECIDEmyfuture.org; https://www.youtube.com/watch?v=
vwSLBmMX32Mg

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1203558
http://www.iDECIDEmyfuture.org
https://www.youtube.com/watch?v=vwSLBmX32Mg
https://www.youtube.com/watch?v=vwSLBmX32Mg
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Gray et al.

Module content covers teen brain development, neurobiology and
addiction, industry tactics, risk and protective factors, drug effects,
motives and triggers for use, healthy alternatives, mindfulness and
meditation, core values, and goal setting (Table 1). The curriculum
content is delivered through different modalities including
educational videos, worksheets, handouts, group discussions, and
on-your-own assignments. iDECIDE is drug agnostic, covering
psychoeducational material relevant to alcohol, cannabis, nicotine,
and other drugs. All information is hosted through an online
learning management system. The curriculum, including all the
supportive materail, is ADA-accessible and is available in English,
Spanish, and Portuguese.

2.7.2.1. Facilitator training

Individuals within each school will be identified to be trained
as facilitators once a school has been randomized to transition
from the unexposed to exposed phase of the study. Clinical
training will not be required to serve as an iDECIDE facilitator.
Facilitators will be required to attend a free, one-day, live training
offered by MGH and MA DPH before gain access to any of the
curriculum materials. During the training, facilitators will review
the curriculum, gain access to the learning management system,
and will cover other topics helpful in facilitating iDECIDE (e.g.,
motivational interviewing, managing unanticipated situations, and
culturally responsive approaches). Facilitators will receive a copy
of the facilitator manual and a participant workbook during
their training. Each facilitator will be required to complete an
annual fidelity check to maintain their certification as an iDECIDE
facilitator. The fidelity check can be the option to re-attend a live
training or have a designated iDECIDE team member observe and
rate a live, recorded, or practice session of the curriculum.

2.8. Outcome measures

Assessments will occur at baseline (proximal to the point of
the initial infraction), and ~45- and 90-days following baseline.
Primary, secondary, and exploratory outcomes are described below.
All measures, including descriptives and potential covariates, are
listed in Table 2.

2.8.1. Primary outcome: knowledge of drug
effects

The knowledge of drug effects will be operationalized as
number of items correct on a custom-designed survey examining
a student’s understanding of the impact of alcohol, cannabis,
nicotine, and other drugs on the brain and body, assessed at all three
time points.

2.8.2. Primary outcome: frequency of substance
use

Substance use behavior will be assessed by how many days of
the past 14 days a student spent using their preferred substance.
Self-reported substance use will be assessed at all visits using
the Timeline Followback (33, 34). A 90-day recall period will be
queried at enrollment, and a modified Timeline Followback will be
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administered at subsequent visits to ascertain substance use in the
period between visits.

Urine samples will be collected at all three visits to
biochemically verify self-reported use. A 10-panel qualitative
rapid dip drug test (Medimpex United Inc.) will be performed,
qualitatively assessing for amphetamines (limit of quantitation
[LOQ] = 1,000 ng/mL), cocaine (LOQ = 300 ng/mL), barbiturates
(LOQ = 300 ng/mL), methamphetamines (LOQ = 1,000 ng/mL),
benzodiazepines (LOQ 300 ng/mL), opiates (LOQ = 2,000 ng/mL),
cannabinoids (THC) (LOQ 50ng/mL), phencyclidine (LOQ =
25 ng/mL), oxycodone (LOQ = 100 ng/mL), and methadone (LOQ
=300 ng/mL). Quantitative urinary assays will also be completed at
all visits (Dominion Diagnostics, North Kingstown, Rhode Island,
USA). The quantitative assay includes creatinine-normalized 11-
nor-9-carboxy-THC levels (CN-THCCOOH; LOQ: 5 ng/mg;
upper limit of linearity: 500 ng/mg) using liquid chromatography-
tandem mass spectrometry, and cotinine via enzyme immunoassay
(EIA; LOQ: 500 ng/mL; upper limit of linearity: 2,000 ng/mL).
Study staff will mail collection kits in advance of virtual visits to
participants, and participants will provide the sample during the
videoconferencing session. Qualitative results will be shown to the
assessor during the visit, and kits will be shipped overnight for
quantitative assays.

2.8.3. Secondary outcome: feelings of
school-based support

The secondary outcome will assess students’ perception
of quality of relationships with teachers/administrators, school
connectedness, and social and emotional satisfaction at school.
These school-based outcomes will be assessed with the emotional
support form from the NIH toolbox emotion measures at all three
time points (35, 36).

2.8.4. Additional levels of data collection

Additional sources of data will be collected to explore how
access to iDECIDE may impact changes in student- and school-
level outcomes as well to define potential barriers to and supports
of scalable implementation.

2.8.4.1. Annual school-wide survey

In the fall semester of each academic year, schools will be asked
to distribute a brief, de-identified survey during a school period,
following an opt-out parental consent process. The purpose of the
survey is to examine over time how implementation of iDECIDE
impacts prevalence of substance use and perceptions of school as
a supportive environment. Other domains queried in the survey
include race and ethnicity, sexual identity and gender identity
(37), perceived discrimination (38), and physical and emotional
health (39-42).

2.8.4.2. Pre-post curriculum survey

All students who participate in the iDECIDE curriculum will
have the opportunity to complete a brief, anonymous survey
immediately prior to the first curriculum session and immediately
following the last curriculum session. Students will be provided
a link to the pre- and post-survey by the trained iDECIDE
facilitator. Domains queried include past seven days of substance
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TABLE 1 Overview of the iDECIDE curriculum.

10.3389/fpubh.2023.1203558

Module Name Content
1 Teen brain development, Learn about neurobiology and addiction with a focus on teen brain development, industry tactics that target
neurobiology and addiction, teens and other vulnerable populations, and their personal risk and protective factors for substance use and
and industry tactics addiction.
2 Motives for use and specific Learn about the neurobiology and effects of alcohol and other drugs on the brain and body. Assess substance
drug effects use behavior and how it affects one’s life.
3 Identifying triggers and Define and identify internal and external triggers to use alcohol and other drugs. Establish healthy alternatives
healthy alternatives to deal with urges to use substances by identifying realistic substance-free alternatives, developing effective
communication strategies, and engage in mindfulness techniques.
4 Core values and setting goals Identify core values, set short- and long-term goals that move toward overall wellness, and set actionable goal
related to substance use that supports a healthier lifestyle and aligns with individual core values.

TABLE 2 Time and events.

Assessments

Primary outcomes

Baseline (V1)

45-day follow-up (V2) 90-day follow-up (V3)

Knowledge of drug effects

Timeline follow-back

Urinalysis

Secondary/exploratory outcomes

School climate measure

Infraction information survey

Descriptions, effect modifiers, covariates

Demographics

Concomitant medications

Adverse events

MINI

C-SSRS

Participant psychiatric history

Family psychiatric history

Eo T -

UPPS-SP

AUDIT

CUDIT

FTND

ECDI

ASRI

MCAQ delay discounting

Substance use history

Peer/partner substance use and tolerance of substance use

T T B R e A = I

House rules about substance use

X

*means: a modified TLFB will be administered at V2 and V3 to gather substance use between visits.

use, perceived harm of substance use, knowledge of drug effects,
and satisfaction with the curriculum.

2.8.4.3. Key stakeholder interviews

At the point of randomization, schools will be given the
opportunity to nominate three to five key school and community

Frontiersin Public Health

stakeholders. Nominated stakeholders will be (1) school faculty
involved in responding to substance use related infractions and/or
planning or delivery of social-emotional supports at participating
school, or (2) community members (e.g., local coalition leaders,
identified by the participating school to be trained in and deliver
the iDECIDE intervention to school students). Stakeholders will
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complete a one-hour recorded semi-structured interview with
a member of study staff ~two school months prior to being
trained in iDECIDE and approximately six school months after
implementation. Interviews will include prompts and questions to
address beliefs, attitudes, and perceived effectiveness of substance
use policies in their school, as well as structural factors that may
contribute to transition to non-punitive responses to substance
use in a school-based setting. A waiver of written consent was
requested for this portion of the research protocol in which
stakeholder participants will be provided a fact sheet detailing the
interviews and verbal consent will be gathered at the beginning of
each interview.

2.9. Confidentiality

Per standard school substance use policy, parents are notified
by the school in the event of a substance use infraction. For this
reason, parents will be aware of their student’s substance use, and
seeking consent to participate in the study will not inadvertently
reveal student substance use habits to parents/guardians. Beyond
basic eligibility criteria revealed in consent documents, no
information will be shared with parents/guardians of participants
under the age of 18 except when required by law (e.g., acute
concern for safety of self or others; suspected child abuse).
Confidentiality will be maintained by numerically coding all data
and by keeping all data in password-protected, secure, HIPAA-
compliant databases. All study staff will be trained in the protection
of privacy of research participants and will have certification
from the Collaborative Institutional Training Initiative. This
study will maintain a Certificate of Confidentiality from the
National Institutes of Health to protect against forced disclosure
of identifiable, sensitive information collected as part of this
clinical trial.

2.10. Data analysis

2.10.1. Overarching statistical model

The two primary outcomes will be assessed at three time points:
(1) immediately after a student is first caught for a substance use
infraction (i.e., baseline, time-of-infraction); (2) 45 days after the
date of the first infraction (i.e., 45 day-follow-up); (3) 90 days
after the date of the first infraction (i.e., 90 day-follow-up). The
proposed primary outcomes (items correct on a knowledge survey
and number of days out of 14 spent using a preferred substance)
are both bounded counts variables. We therefore will assume (a)
whether an item is correct on the knowledge survey follows a
Bernoulli distribution and the number of days out of 14 spent
using a substance follows a binomial distribution, and (b) these
distributions (both the binomial and Bernoulli) are governed by a
latent probability parameter. This latent probability describes either
the likelihood of getting an item correct on the knowledge survey or
the average number of days spent using a preferred substance out
of 14, and the log-odds for a student’s latent probability at the three
assessment time points is described following a trivariate normal
distribution. This statistical model will allow us to examine changes

Frontiersin Public Health

10.3389/fpubh.2023.1203558

in substance use and knowledge about substances while controlling
for (1) measurement error, and (2) correlations between repeated
measures collected over the three time points. The means for the
log-odds of the latent probabilities can be further decomposed into
a summation of population-level, school-level, and student-level
effects. The specific decomposition of the means for the log-odds
will depend on the outcome measure.

The complexity of the statistical models (e.g., a multivariate
latent measure model with both fixed and random effects and with
observed data distributed as counts) is most easily handled within
a Bayesian framework. However, prior distributions will need to
be defined for model parameters. A conservative approach will be
taken using only weakly informative priors with a diffuse range
(for example, standard deviations for log-odds will be set to 2.5,
estimates for fixed effects will be centered at 0, and we will use
empirical Bayes priors for intercepts).

2.10.2. Model specifics—knowledge of drug
effects

The average log-odds for probability of obtaining an item
correct at each time point will be further decomposed by including,
at a minimum: (1) a student-varying intercept to control for
individual differences in substance use, (2) an item-varying
intercept controlling for differences in difficulty between questions,
(3) a school-varying intercept controlling for differences in policy
in disciplinary actions and substance use culture across schools,
and (4) fixed effects implementing a quadratic time trend over
the number of months since the start of the study. If necessary,
additional terms (i.e., an interaction between time point and
intervention or covariates) can be incorporated.

2.10.3. Model specifics—frequency of substance
use

The average log-odds for probability of use at each time point
will be further decomposed by including, at a minimum: (1)
a student-varying intercept to control for individual differences
in substance use, (2) a school-varying intercept controlling for
differences in policy in disciplinary actions and substance use
culture across schools, (3) fixed effects implementing a quadratic
time trend over the number of months since the start of the
study, and (4) fixed effects describing differences in days spent
using over the three types of substances (alcohol, cannabis, and
nicotine). Additional terms (i.e., an interaction between time
point or substance type and intervention or covariates) can be
incorporated as necessary.

2.10.4. Effect of iDECIDE

The primary effects of interest are whether, for students
assigned to the iDECIDE program after their first substance use
infraction vs. students who receive standard disciplinary actions,
there is (a) an increase in knowledge about substances and their
impact and (b) a reduction in days spent using. Effects will be
examined using a fixed effect coded as 0 at the time-of-infraction
and for follow-up time points pre-intervention and coded as 1
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at the 45-day-follow-up and 90-day-follow-up time points post-
intervention. The primary analysis will be the interaction of this
variable with a variable indicating whether the school district is in
the exposed phase of the study.

We will use an intent-to-treat design. We will examine any
student with a substance use infraction in the exposed phase
irrespective of actual attendance in the program. Data for primary
analyses will only be considered from the first infraction on record.

The study will be conducted as (a) a superiority study on
the knowledge endpoint, and (b) a non-inferiority trial on the
substance use endpoint. Statistical significance will be defined as
a two-sided posterior p < 0.025. The non-inferiority margin for
substance usage was determined via the fixed margin method (43).
Evan-Whipp et al. (44) report results from the International Youth
Development Study on what school discipline policies predict
reductions in cannabis use. Two discipline approaches significantly
predicted a reduction in cannabis use: lecture from teacher (OR
= 0.61, 95% CI = 0.45 to 0.83) and police involvement (OR
= 0.74, 95% CI = 0.55 to 1.00). The pooled results (OR =
0.68, 95% CI = 0.50 to 0.92) suggest a lower margin of 1.09.
Corresponding analyses for alcohol (45) and cigarette use (46)
found no significant discipline approaches that predicted reduced
use after adjusting for confounders. Using a preserved effect of 50%
per FDA guidelines, the minimum non-inferiority threshold based
on previous literature is an odds ratio of 1.045.

2.10.5. Clinical significance

The direction and statistical significance for the difference in
outcomes prior vs. after implementation of the iDECIDE program
yield the following possible results for each outcome: (1) The
iDECIDE program results in changes in the knowledge survey
that are either (a) superior, (b) inferior, or (c) non-significant
compared to standard disciplinary approaches, (2) the iDECIDE
program results in reduction in substance use that is either (a)
superior, (b) equivalent, (c) non-inferior, or (d) inferior compared
to standard disciplinary approaches. The resulting 12 combinations
of the results for the knowledge survey and substance use can be
partitioned into 3 decisions regarding the clinical significance of the
iDECIDE program compared to standard disciplinary approaches:
(1) as or better performance, (2) worse performance, or (3) complex
results (e.g., improvement in one outcome combined with worse
performance on the other). Table 3 summarizes the 12 possible
combinations of results and the corresponding decision about the
effectiveness of the iDECIDE curriculum.

2.10.6. Covariates

The covariates we will consider, at a minimum, are: (a) two
terms implementing a quadratic trend for number of months since
the start of the program, (b) a student’s preferred substance (i.e.,
alcohol, cannabis, or nicotine), (c) a students baseline level of
dependence for his or her primary substance (based on appropriate
self-report questionnaires), (d) number of repeat substance use
infractions that a student has, (e) number of peers who use drugs,
(f) a student’s age at baseline, (g) a student’s gender (or if cell
counts are too low, biological sex), and (h) whether school is urban,
rural, or suburban. These covariates will be used as part of missing
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TABLE 3 Pattern of significant finding and associated conclusion
regarding relative effectiveness of iDECIDE vs. standard disciplinary
action.

Significant change relative to Conclusion

standard disciplinary actions*

Substance use ¥ and knowledge score A iDECIDE program is as or
more effective than standard

disciplinary actions.

Substance use l and knowledge score A

Substance use ¥ and knowledge score A

Substance use ¥ and knowledge score ~

Substance use l and knowledge score ~

Substance use ¥ and knowledge score ~

Substance use A and knowledge score ¥ iDECIDE program is less
effective than standard

disciplinary actions.

Substance use A and knowledge score ~

Substance use A and knowledge score A Pattern of results is complex
and difficult to interpret,

requiring further study.

Substance use ¥ and knowledge score ¥

Substance use l and knowledge score ¥

Substance use ¥ and knowledge score ¥

*Statistical significance defined as p < 0.025 for a two-tailed test; The ¥ and A symbols
indicate a significant improvement in knowledge/drug use relative to standard disciplinary
action (Superiority), the ¥ and A symbols indicate a significant decrement relative to standard
disciplinary action (Inferiority), and the M and ¥ symbols indicate equivalence and non-
inferiority, respectively, relative to standard disciplinary action (specific to substance use), and
the ~ symbol indicates no statistically significant difference (p > 0.025) between the iDECIDE
program and standard disciplinary action (specific to the knowledge survey).

data imputation, and if necessary, may be included in the primary
analysis (to be determined during the analyst-blind period). If any
additional covariates will be deemed necessary for inclusion, this
will be done before the blind is broken for the analyst.

2.10.7. Missing data

Analysis of the primary outcome will require students to
provide a pair of observations and the number of days spent
using a substance at both time-of-infraction and post-discipline
time points. If there is loss to follow-up, there then is the
risk that a pairwise deletion of data points will (a) lead to a
substantial reduction in sample size, and (b) risk bias in estimates
if loss to follow-up is systematically different between those
undergoing standard disciplinary actions vs. those enrolled in
the iDECIDE program. Missing data will therefore be handled
via multivariate imputation by chained equations (47). Values
for missing observations will be imputed 40 times using baseline
sample characteristics: (a) a student’s preferred substance (i.e.,
alcohol, cannabis, or nicotine), (b) a students baseline level of
dependence for his or her primary substance (based on appropriate
self-report questionnaires), (c) number of repeat substance use
infractions that a student has, (d) number of peers who use drugs,
(e) student’s age at baseline, (f) a student’s gender (or if cell counts
are too low, biological sex), and (g) whether school is urban, rural,
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or suburban. The analyses will be rerun for each set of imputations
and results will be pooled by combining the posterior draws
across imputations to obtain appropriate estimates and measures
of uncertainty.

2.10.8. Inverse probability weights

The longitudinal aspect of the study design, combined with an
inherent possibility of treatment contamination, results in a risk
that sample characteristics may differ between the start of the study
and the end of the study. For example, in the initial months of the
program, the sample will consist of a mix of students more and less
responsive to the intervention. However, in later months, students
who would be more responsive to the intervention but have not
yet committed an infraction could be influenced by students who
already received the intervention, and thereby become less likely
to commit infractions in the first place. In this scenario, sample
characteristics will thereby shift in later months to consist more of
less responsive students, resulting in biased estimates that do not
properly reflect the efficacy of the study.

We can correct for potential bias due to differing sample
characteristics via inverse probability weights (48). Note, however,
that standard methods for inverse probability weights (IPW) do not
translate easily to Bayesian settings. Therefore, we will either fully
implement the two-step method proposed by Liao and Zigler (49),
or if computational challenges make this infeasible, implement a
pseudo-Bayesian approach. The first step will be to compute the
IPW by re-administering a custom school-wide survey (used as
part of screening) to students who are enrolled in the study. We
will fit a logistic regression predicting referral status (pre- vs. post-
intervention) for each student using the following predictors from
the survey: (1) whether a student is an athlete (yes or no), (2) a
student’s grade-point average, (3) a student’s post-graduation plans
(four-year college, two-year college, trade school, military, getting
a job, unknown, and an “other” category), (4) prior suspensions
(none, drug-related, and other), (5) race, and (6) ethnicity.

We will then compute stabilized weights per subject (i.e., the
unconditional probability of referral divided by the probability of
referral conditioned on the predictors from the school-wide survey)
per each posterior draw. The second step will be to use the stabilized
weights to adjust the likelihood for the statistical model used with
the primary analysis. This can either be done (1) in a fully Bayesian
fashion, using the full set of stabilized weights computed per each
posterior draw from step one, or, if this proves computationally
infeasible, (2) in a pseudo-Bayesian fashion, using the weight per
subject averaged over posterior draws (i.e., maximum a posteriori
estimates for weights). The likelihood used for sampling from the
posterior will be re-weighted by the subject-level weights to adjust
for potential confounding due to differing sample composition.

2.10.9. Model specifics for secondary outcomes

Change in quality of relationships with teachers/administrators,
school connectedness, social and emotional satisfaction at school
(36) will be evaluated as secondary outcomes. Summed scores from
the emotional support form will be assumed to follow a binomial
distribution, analyzed with an equivalent statistical model, and used
for the number of days spent using a preferred substance.
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2.10.10. Sensitivity analyses

For all outcomes, we will conduct at least five sensitivity
analyses. We will examine how robust our conclusions are to
implementation of the intent-to-treat approach and also conduct
an as-treated analysis, restricting comparisons for the key effect to
students confirmed to have received standard disciplinary action
pre-intervention vs. students confirmed to have attended iDECIDE
sessions post-intervention. We will examine how robust our
conclusions are to the assumption of additivity with the quadratic
time trend and will fit an interaction model to examine (a) the
statistical significance of the interaction terms between the key
comparison and the quadratic time trend, and (b) the difference
in performance on the leave-one-out cross-validation (LOO-CV)
approximation between the additive and interaction models. We
will examine how robust our conclusions are to the assumption of
additivity with the three types of substances (alcohol, nicotine, and
cannabis) and will again fit an interaction model and examine (a)
the statistical significance of the interaction terms between the key
comparison and the categorical predictors for substance type, and
(b) the difference in performance on the LOO-CV approximation
between the additive and interaction models. We will examine how
robust our conclusions are to our missing data approach, rerunning
the primary analysis using only observed data. Finally, we will
examine how robust our conclusions are to implementation of the
IPW approach, rerunning the primary analysis without inclusion of
the stabilized weights.

2.10.11. Enrollment of additional schools

It is possible that additional schools will enroll in the iDECIDE
program post-randomization (for example, a school may choose to
enroll in the second year of the study). Schools that enroll after the
initial randomization will be excluded from primary analyses, as
randomization for schools that enroll later will result in especially
skewed distributions across waves (there will be fewer waves
for schools that enroll later to be randomized across). However,
assuming sufficient schools enroll post-randomization, we will
conduct a secondary analysis to examine whether conclusions
change when including schools that enroll late in the program.

2.10.12. Power

We determined power using the R package “swCRTdesign”
(50) which was explicitly designed to estimate power for stepped
wedge designs. We were able to power the study using student
enrollment data and publicly available data on 2018-2019 drug
infraction rates (51) for the 67 schools who agreed to participate
as part of Cohort 1. There were 16 schools without infraction rate
data. For simplicity, this missing data was imputed by examining
522 schools with complete data, identifying schools that matched
in type (e.g., middle school, high school, etc.) and had the closest
number of students. Infraction rates from this subset of schools of
the same type and equivalent student size were then substituted for
the missing values.

The number of participants per cluster will not depend on the
schools assigned to the cluster, but rather the number of students in
the schools who will have a substance use infraction. We cannot
know the exact number in advance, but we can simulate the
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predicted number of participants via a binomial distribution using
student enrollment for the upcoming 2 years and the infraction
percentages from 2018 to 2019. Following the proposed stratified
randomization scheme we will use in the actual study, schools were
assigned to each cluster at the district-level, stratified by whether
a district had any middle schools (yes/no) and school size (using
a median split of 1,460 for districts with middle schools and 829
for those without). This approach for generating sample sizes was
repeated 100 times to integrate over uncertainty and the final
estimate of power was obtained by averaging over the repetitions.
As noted earlier, to determine the number of waves to use, we
examined power assuming four waves, seven waves, and 10 waves.

Additional parameters required for power estimation were the
means in the unexposed and exposed study phases and the pooled
standard deviation. For simplicity, means were based on the ratio
of the proportion of days spent using a drug at the follow-up time
point divided by the proportion of days spent using a drug at the
baseline visit. This format allowed easy specification of a clinically
meaningful effect, comparing an unexposed ratio of 1 (no change)
to an exposed ratio of 0.8 (a 20% reduction in use). To estimate the
pooled standard deviation for the ratio, we used data collected in
a previous study (NCT: 03276221) from 63 high school students,
examining (1) the number of days spent using cannabis over a 30-
day interval before a baseline visit, and (2) the number of days spent
using cannabis before a 7-week visit over an average monitoring
period of 22 days (SD of 10 days). The standard deviation for the
ratio of the proportion of days spent before the 7-week visit over the
proportion of days spent before the baseline visit was 0.79. Finally,
values for the intra-class correlation (ICC) and the cluster auto-
correlation (CAC) were required. Based on a large meta-analysis
(52), we fixed the ICC and CAC to 0.02 and 0.22, respectively.
Power was estimated as 0.75 (SD = 0.03) for 4 waves, 0.82 for 7
waves (SD = 0.03), and 0.84 for 10 waves (SD = 0.03).

2.10.13. Software

All analyses will be conducted using the statistical software
R (version 4.1.1) (53) and integrated development environment
RStudio (54). Data will be prepared using the R packages “dplyr”
(55) and “tidyr” (56). Bayesian analyses will be done using the R
packages “rstan” (57) and “brms” (58) Missing data will be imputed
using the R package “mice” (47) Reproducible code and de-
identified data will be organized using the R package “targets” (59).

3. Trial status

This study is ongoing and currently recruiting participants
from partnering schools. At the time of submission of this
manuscript, 122 participants have been enrolled. The first student
enrollment occurred in February 2022.

4. Discussion

While punishment for school-based substance use infractions
are now recommended only as a last resort by the Federal
Department of Education, there are no existing rigorous trials
that establish an evidence base of curricula to be delivered as
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ATP. It is imperative to develop and evaluate the effectiveness of
diversion programs and other novel school-based interventions to
better identify and implement programming specific to the needs
of students across a variety of school and district settings. We
will conduct a pragmatic clinical effectiveness trial to evaluate the
iDECIDE curriculum, utilizing a stratified randomization scheme
and implementing the program approximately every two to three
school months over approximately a 36-month period.

This will be the first study of its kind to evaluate a promising
diversion program, used as an alternative to punishment for school-
based substance-use infractions. We hypothesize that student-level
outcomes will improve when schools transition from a standard
disciplinary response to having access to a more educational and
therapeutic alternative.
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