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Abstract

Background: Early initiation of alcohol and cannabis use markedly increases the risk of harms associated with use, including
the development of substance use and mental health disorders. To interrupt this trajectory, effective prevention during the adolescent
period is critical. Despite evidence showing that parents can play a critical role in delaying substance use initiation, the majority
of prevention programs focus on adolescents only. Accordingly, the Climate Schools Plus (CSP) program was developed to
address this gap.

Objective: This paper outlines the protocol for a cluster randomized controlled trial (RCT) of the CSP program, a novel
internet-based program for parents and students to prevent adolescent substance use and related harms. The CSP program builds
on the success of the Climate Schools student programs, with the addition of a newly developed parenting component, which
allows parents to access the internet-based content to equip them with knowledge and skills to help prevent substance use in their
adolescents.

Methods: A cluster RCT is being conducted with year 8 students (aged 12-14 years) and their parents from 12 Australian
secondary schools between 2018 and 2020. Using blocked randomization, schools are assigned to one of the two groups to receive
either the CSP program (intervention) or health education as usual (control). The primary outcomes of the trial will be any student
alcohol use (≥1 standard alcoholic drink/s) and any student drinking to excess (≥5 standard alcoholic drinks). Secondary outcomes
will include alcohol- and cannabis-related knowledge, alcohol use-related harms, frequency of alcohol consumption, frequency
of drinking to excess, student cannabis use, parents’ self-efficacy to stop their children using alcohol, parental supply of alcohol,
and parent-adolescent communication. All students and their parents will complete assessments on three occasions—baseline
and 12 and 24 months postbaseline. In addition, students and parents in the intervention group will be asked to complete program
evaluations on two occasions—immediately following the year 8 program and immediately following the year 9 program.
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Results: Analyses will be conducted using multilevel, mixed-effects models within an intention-to-treat framework. It is expected
that students in the intervention group will have less uptake and excessive use of alcohol compared with the students in the control
group.

Conclusions: This study will provide the first evaluation of a combined internet-based program for students and their parents
to prevent alcohol and cannabis use.

Trial Registration: Australian New Zealand Clinical Trials Registry ACTRN12618000153213;
https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=374178 (Archived by WebCite at
http://www.webcitation.org/71E0prqfQ)

Registered Report Identifier: RR1-10.2196/10849

(JMIR Res Protoc 2018;7(8):e10849) doi: 10.2196/10849
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Introduction

Alcohol and cannabis are the most commonly used licit and
illicit drugs in Australia and are associated with substantial
socioeconomic costs [1-4]. The initiation of substance use begins
during adolescence, and early initiation markedly increases the
risk of harms from use and subsequently developing substance
use disorders [5]. To interrupt this trajectory, effective
prevention during the adolescent period is critical. Traditional
approaches to substance use prevention have focused on
adolescents only; however, recent evidence suggests that
expanding student interventions to include parenting components
could markedly increase prevention effects [6-8]. This is because
parents are key agents of adolescent socialization, especially in
the initiation and development of substance use [9-13], and
parenting interventions have been identified as critical
components of effective substance use prevention programs
[6,9,13,14]. Moreover, adolescent substance use is an area of
substantial concern for parents, who generally want to be
engaged in substance use harm prevention [15]. Parents also
report that they actively seek information about parenting and
adolescent substance use; however, most parents are not
confident in their ability to stop their child from becoming drunk
[16].

Despite the importance of including parents in prevention
efforts, relatively few substance use prevention programs have
involved both students and parents, and the programs developed
have faced numerous challenges during their implementation
(eg, high attrition rates, lack of engagement, and lack of
sustainability [6,17]). Moreover, no substance use prevention
programs that adopt an internet-based delivery approach have
involved both parents and students, despite the potential for
internet-based delivery to overcome some of the challenges
encountered in the implementation and sustainability of
prevention programs [6,17]. Therefore, the Climate Schools
Plus (CSP) program was developed to address this gap and meet
the need for a sustainable, evidenced-based student and parent
prevention program. Building on the effective internet-based
Climate Schools drug prevention programs for students [18-21],
the CSP program combines the effective Climate Schools:
Alcohol and Cannabis course for students aged 12-14 years
[21-24] with a newly developed parent component [16].

The course is an internet-based universal prevention program
delivered to all students regardless of their level of risk and is
based on a social influence approach to prevention [22]. The
social influence approach has been found to be the most
effective approach for school-based prevention programs in
decreasing alcohol and cannabis use [22,25]; this approach
involves delivering accurate information about substance use,
placing substance use within a normative context (ie, most
students their age are not using alcohol or cannabis), and
developing students’ resistance skills (ie, their ability to identify
sources of pressure to use substances and their ability to resist
these pressures). The course covers these three components,
using cartoon storylines to engage students and is delivered
online to ensure high-implementation fidelity. The course
consists of 12 internet-based lessons, which align with stage 5
of the Australian Health and Physical Education curriculum; it
is designed to be implemented in early adolescence when youth
are aged 12-14 years, before marked exposure to alcohol and
cannabis occurs. The program has been trialed in two
independent cluster randomized controlled trials (RCTs), which
have demonstrated the effectiveness of the program in improving
alcohol- and cannabis-related knowledge, reducing the uptake
and harmful use of alcohol and the frequency of cannabis use
up to 2 years following the intervention [18-21]. In addition,
the program has been found to reduce psychological distress,
moral disengagement (ie, the tendency to disengage from moral
self-control and responsibility that ordinarily governs behavior,
which has been associated with a range of antisocial behaviors,
including heavy drug use and alcohol consumption in young
people [26-30]), and truancy [22]. In light of recent evidence,
which suggests that expanding universal interventions to include
parenting components could markedly increase prevention
effects [6], we developed the CSP program [16].

The parent component for the CSP program is based on the
successful Dutch Prevention of Alcohol Use in Students (PAS)
program [31-33] and was adapted for Australia in consultation
with Australian parents and education and health experts [16].
The parent component of the CSP program is designed to be
delivered entirely online, across the same school terms as the
student Climate Schools program. The parent component targets
modifiable parenting factors associated with adolescents’alcohol
and cannabis initiation and misuse [10,34], including
rule-setting, parental supply, modeling, and monitoring. The
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parent component comprises introductory webinars, a
rule-ranking component, internet-based modules, and
internet-based parent summaries of the material covered in the
student program. A complete description of the parent
component can be found in a development paper published by
the members of the research team [16].

Currently, we are seeking to evaluate the effectiveness of the
CSP program in preventing alcohol and cannabis use and
increasing parents’ self-efficacy to prevent their child from
using these substances. Incorporating an internet-based parent
component into an effective school-based student program has
the potential to remarkably enhance prevention outcomes and
reduce alcohol- and cannabis-related harms among adolescents.

We will determine the effectiveness of the CSP intervention by
running a cluster RCT in Australian Independent and Catholic
secondary schools (ACTRN12618000153213). Cluster
randomization will be used to avoid contamination of the control
group with the intervention groups through student and staff
communication. Schools will be randomly allocated to the CSP
condition or the “control” condition. Students and parents in
the CSP condition will be provided access to the Climate
Schools: Student component and the Climate Schools Parenting
Program, respectively, whereas students in the control condition
will receive their health education classes as usual, which covers
alcohol and other drug education topics. Students and parents
in both groups will complete self-report surveys at baseline and
12 and 24 months postbaseline. Figure 1 depicts the study
design.
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Figure 1. The Climate Schools Plus (CSP) intervention trial flow based on the Consolidated Standards of Reporting Trials (CONSORT) guidelines.

Methods

Participants, Interventions, and Outcomes

Participants

Study Setting and Recruitment

This study is set in Independent and Catholic secondary schools
in Australia. We obtained Human Research Ethics Committee
(HREC) approval to approach Independent schools (HREC
17852) and Catholic schools in two dioceses in the Greater
Sydney area (reference: 201731 and 060318) and invite them
to participate. In October 2017, 156 schools were approached
using a variety of methods, including advertisement during the
Personal Development Health and Physical Education (PDHPE)

Teachers’ Association Annual Conference, emails sent directly
to schools or school principals, newsletter entries (ie, the
Independent Secondary Schools Association and Climate
Schools newsletters), posts on social media, and through
follow-up phone calls. Parents will first be recruited to
participate in the CSP study when their students bring home the
parent permission form, along with a postcard containing
information about the study and instructions on how to register.
Then, they will also be recruited through an email sent from
their school with information about the study, a link to a short,
45-second video introducing the aims of the study and
instructions on how to register; this involves parents consenting
for their adolescent’s and their own participation. Next, to access
the content of the program, parents will need to register for an
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account through the CSP website. Students who have received
parental permission to participate in the study will be approached
to register and consent during their regular PDHPE classes and
will be given the opportunity to send an email to their parents,
reminding them to register for the program through an “Invite
Your Parent” icon on the CSP website.

Sample Size

For cluster randomization, sample size calculations were based
on sample size requirements developed by Heo and Leon [35]
to detect the intervention by time interactions in longitudinal
cluster randomized clinical trials. This trial is powered to detect
differences in the overall student sample across three
time-points. Five schools, with an average of 70 students per
school, are required per intervention group; this would achieve
an 80% power to detect a standardized, between-group mean
difference of 0.2 (P=.05) in primary outcomes at the end of the
trial, with 3 measurement occasions. An effect size of 0.2 is
comparable with previous trials of combined student and parent
programs (effect size range: 0.2-0.3) [36]. To account for school
dropouts during the trial, which we expect to be approximately
15%, we aim to recruit at least 12 schools in total. Assuming
that the majority (if not all) students in the year group participate
in this study (approximately 70 on average; based on
participation rates found in previous school-based trials of a
similar nature [18-21,23,24,37]), it will give us a total of 700
students from 10 schools at the baseline to test the effect of the
intervention.

Eligibility Criteria

Eligible participants are students attending participating schools
and are enrolled in year 8 in 2018 and these students’ parents.
These students will be 12-14 years of age at baseline and 14-16
years of age at the final assessment point. Furthermore, to be
eligible to participate, students and parents must have at least
intermittent internet access and basic proficiency in English.

Consent or Assent

After school principals agree to participate in the study, active
consent will be sought individually from parents, students, and
teachers. Parents will be asked to provide active consent for (1)
their child’s participation in the study and (2) their own

participation. Eligible students with parental consent will be
directed to the participant information statement and consent
form when registering on the CSP website, and all parents will
similarly be directed to their participant information statements
and consent forms when registering for the first time.
Conversely, students and parents in the CSP group who do not
consent to participate in the research trial will still be offered
access to the content of the program; however, they will not be
prompted to complete assessment surveys, and no data will be
collected from those individuals.

Interventions

Active Intervention (Climate Schools Plus Group)

Climate Schools Plus: Student Component

The student component of the intervention consists of the
effective and validated Climate Schools: Alcohol and modules
[18-21,23,24,37], which involve 12, 40-minute lessons aimed
at reducing alcohol and cannabis use and related harms. The
first 6 lessons focus specifically on alcohol and are delivered
in year 8, the remaining 6 lessons focus on alcohol and cannabis
and are delivered 12 months later when the students are in year
9, prior to the development of harmful patterns of alcohol and
cannabis use [38]. Therefore, the Climate Schools lessons are
designed to avoid the development of harmful use by intervening
when students are aged 12-14 years. The program will be
completed at school, during regularly scheduled PDHPE classes,
and to access the material, teachers, parents, and students are
asked to create unique confidential log-in details on the CSP
study website. The first part of each Climate Schools lesson is
in the form of an internet-based cartoon storyline completed
individually by students, which imparts information about
alcohol (in years 8 and 9) and cannabis (in year 9; see Figure 2
for an example of the cartoon content). The second part of each
lesson consists of optional class activities delivered by the
teacher, such as role-plays and group discussions, which
reinforce the information in the cartoons and allow
communication among students. Teachers are provided access
to an internet-based teacher’s manual, which contains lesson
activities, implementation guidelines, links to the syllabus, and
teacher summaries for each lesson.

Figure 2. Screenshot of example student cartoon. Source: Netfront Pty Ltd.
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Climate Schools Plus: Parent Component

The parent component was developed in consultation with
parents of Australian secondary school students and relevant
experts through a large scoping survey, beta-testing, and
pilot-testing of the developed program [16]. At the beginning
of the study, parents will be sent an email from their school
with information about the CSP program and instructions on
how to register. Once parents have registered with their
username, password, and unique school code, they will have
access to 2 webinars (approximately 5 minutes each, at the
beginning of years 8 and 9). These webinars are hosted by CC,
who is a senior research fellow at the National Health and
Medical Research Council (NHMRC) Centre of Research
Excellence in Mental Health and Substance Use and also a
member of the research team. The webinars provide overviews

of alcohol and cannabis use in adolescents and related harms
and highlight the role parents can play in preventing substance
use in their child. During the webinar, parents will also be
encouraged to engage in the “rule-ranking” component of the
program, which allows parents from the same school to rank a
series of rules related to alcohol use (eg, “Any alcohol in the
family home is strictly off-limits to adolescents and their
friends”); this component aims to facilitate a collective
understanding of alcohol prevention and the role parental
rule-setting plays in prevention by facilitating agreement among
parents on a shared set of rules, which they can implement on
their adolescents as a group. The top 3 rules will be published
after 6 weeks, and parents will be encouraged to view and
implement these rules with their adolescents over the school
year (see Figures 3 and 4 for example screenshots of these
components).

Figure 3. Screenshot of the year 8 webinar. Source: Netfront Pty Ltd.

Figure 4. Screenshot of the rule-ranking component (when top 3 rules have been finalized). Source: Netfront Pty Ltd.
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Parents will also have access to 6 brief internet-based modules
(under 10 minutes each, 4 in year 8 and 2 in year 9) covering a
range of topics about alcohol and cannabis use, as well as
parenting strategies and communication tips (Textbox 1; Figure
5). Parents can access the year 8 content anytime over the course
of the study, whereas the year 9 content will be locked until the
beginning of 2019. Parents will be sent occasional reminders
through their school and the CSP website informing them when
new content is available. Parents will also be emailed weekly
summaries of the content covered in each of the Climate Schools
student lessons. Figure 6 provides further information regarding
the parent intervention and how it relates to the outcomes of
the study.

Control Group

Students and their parents will follow the same registration and
consent process in both the control group and the CSP group
and will be asked to complete the baseline questionnaire. Then,
students will receive their regular drug and alcohol education
during their PDHPE classes (ie, they will cover topics such as
drug use, health and well-being, sources of support, personal
safety, exploring risk, etc, in accordance with the student
outcomes defined by the Australian National Health and
Physical Education syllabus) during the study. These students
will be asked to complete the 12-month follow-up questionnaire
in 2019 and the final follow-up questionnaire in 2020. Similarly,
parents in the control group will be asked to complete the
baseline questionnaire and 12- and 24-month follow-up
questionnaires over the same period.

Participant Timeline
Students and parents in the CSP group will be invited to register
for the CSP program online during the first year of the study

(for the majority of schools, this will be during term 1 of 2018;
however, for some, it will be term 2 or 3 of 2018). Students will
complete their registration and baseline survey during their
regularly scheduled PDHPE classes, and their teachers will
facilitate their progression through the Climate Schools: Alcohol
lessons. During the first week of the intervention, parents
register for the program and are invited to view the webinar,
participate in the interactive rule-ranking component, and
explore the available modules. Approximately 8 weeks after
registering for the program, parents and students will be
prompted to complete an evaluation of the program content
online, through the CSP website. Similarly, in 2019, students
will complete the 12-month follow-up questionnaire, and their
teacher will facilitate their progression through the lessons.
Simultaneously, parents of these students will be invited to view
the second webinar, the second round of rule-ranking, and
invited to explore year 9 parent modules. Students and parents
will also be asked to complete an evaluation of the year 9
program through the CSP website, as they did in the previous
year. Finally, in 2020, parents and students will be asked to
complete the 24-month follow-up questionnaire; a reminder
email will be sent to nonresponding parents and students 1 week
after they are invited to complete it and another reminder 1 week
later. Table 1 summarizes the student and parent involvement
in the study.

Ancillary or Posttrial Care
Upon conclusion of the trial, all schools in the control group
will receive access to the same materials offered to the CSP
group, free of charge.

Textbox 1. Overview of content in Climate Schools Plus parent modules.

Module 1: Prevalence, patterns, and harms of adolescent alcohol use

Module 2: Parental attitudes and rule-setting

Module 3: Parental supply and use

Module 4: Communication and involvement

Module 5: Prevalence, patterns, and harms of adolescent cannabis use

Module 6: What parents can do to prevent adolescent cannabis use
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Figure 5. Screenshot of one of the parent modules (Parent Module 4, in the year 8 program). Source: Netfront Pty Ltd.

Outcomes
We selected the following primary outcomes to reflect the
overall target of the intervention (ie, to prevent alcohol use and
related harms in adolescents). All primary outcomes will be
measured at baseline and 12- (prior to the delivery of the year
9 intervention) and 24-month follow-up, with the primary
endpoint being 24 months.

Primary Outcomes

Any Alcohol Use

Any alcohol use is defined as the consumption of at least 1 full
serve or standard drink of alcohol (ie, any drink containing 10
grams of alcohol). To measure this outcome, students would be
provided with a chart used to illustrate a standard drink (as used
in the NHMRC Australian Guidelines [39]) and asked “Have
you ever had at least one standard alcoholic drink?” and “Have
you had at least one standard alcoholic drink in the past 12
months?” Responses to both questions are in the form of “Yes”
versus “No.”

Any Drinking to Excess

Any drinking to excess is defined as the consumption of ≥5
standard drinks on a single occasion, in line with the NHMRC
Australian Guidelines for risky drinking on a single occasion
[39]. These alcohol use measures were used in the National
Drug Strategy Household Survey [4], the Australian Secondary
Students Alcohol and Drug Survey [38], and previous Climate
Schools trials [18-21,23,24,37] and allows for comparisons
between this sample and a large-scale representative group of
Australians. Specifically, students would be asked “Have you

ever had 5 or more standard alcoholic drinks on one occasion?”
and “Have you had 5 or more standard alcoholic drinks on one
occasion in the past 12 months?” Responses to both questions
are in the form of “Yes” versus “No.”

Secondary Outcomes

All secondary outcomes will be assessed at baseline and 12-
(prior to the delivery of the year 9 intervention) and 24-month
follow-up, except for cannabis-related knowledge and patterns
of cannabis use, which will only be measured at 12- and
24-month follow-up.

Alcohol-Related Harms

This outcome will be assessed using the 23-item Rutgers
Alcohol Problem Index, which measures the consequences of
alcohol use. Students would be asked to report the consequences
of their alcohol use over the past 12 months, in which higher
scores indicate greater harms [40].

Parental Self-Efficacy

Data regarding parental self-efficacy will be collected by a
3-item scale measuring parents’ confidence in their ability to
prevent their adolescent from drinking alcohol, in which higher
scores indicate a greater sense of self-efficacy [41]; this has
been used and validated in the past PAS studies [42,43].

Parental Supply of Alcohol

This will be measured by a 2-question scale from the Australian
Parental Supply of Alcohol Longitudinal Study (APSALS) [44]
to examine the frequency and quantity of alcohol supplied by
parents; higher scores indicate a higher frequency and quantity
of alcohol supplied.
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Figure 6. Theory of Change Logic Model for Climate Schools Plus.

Table 1. The timeline of student and parent or guardian participation in the study.

ControlClimate Schools PlusTimeline

StudentParentStudentParent

Term 1, 2018

Student survey 1: baselineParent survey 1: baselineStudent survey 1: baselineParent survey 1: baselineAssessment

——Year 8 student lessons: alcoholParent modules: alcoholIntervention

——Evaluation of alcohol lessonsEvaluation of alcohol mod-
ules

Evaluation

Term 1, 2019

Student survey 2 (12-month
follow-up)

Parent survey 2 (12-month
follow-up)

Student survey 2 (12-month
follow-up)

Parent survey 2 (12-month
follow-up)

Assessment

——Year 9 student lessons: alcohol
and cannabis

Parent modules: alcohol and
cannabis

Intervention

——Evaluation of alcohol and
cannabis lessons

Evaluation of alcohol and
cannabis modules

Evaluation

Term 1, 2020

Student survey 3 (24-month
follow-up)

Parent survey 3 (24-month
follow-up)

Student survey 3 (24-month
follow-up)

Parent survey 3 (24-month
follow-up)

Assessment
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Use of Cannabis and Other Drugs

Cannabis and other drug use (tobacco or cigarettes,
amphetamines, ecstasy, hallucinogens, sedatives, inhalants, or
“other”) will be measured by 5 questions adapted from the
National Drug Strategy Household Survey [4] and the Australian
Secondary Students Alcohol and Drug Survey (2014) [38],
which have been used in previous Climate Schools trials to
measure cannabis and other drug use [18-21,23,24,37]. For
example, students would be asked “Have you used cannabis in
the past 12 months?,” in which response options are “Yes”
versus “No,” and “How often have you used cannabis in the
past 12 months?,” in which response options range from
“Never” to “More than once a day,” and higher scores indicate
more frequent cannabis use. This allows for comparisons
between this sample and a large-scale representative group of
Australians.

Parent-Adolescent Communication

This outcome will be measured by a 6-question scale from the
APSALS, examining parental knowledge and child disclosure
of activities, friends, and whereabouts (eg, “I usually know what
my child is doing after school,” with response options ranging
from “Never” to “Always”; higher scores indicate a higher
quality of communication). This outcome will also be measured
by the 20-item Parent-Adolescent Communication Scale [45],
which measures how cohesive and adaptable communication
is between parents and children (eg, “I can discuss my beliefs
with my child without feeling restrained or embarrassed” with
response options ranging from “Strongly Disagree” to “Strongly
Agree”).

Alcohol-Related Knowledge

Alcohol-related knowledge will be assessed using a 16-item
“Knowledge of Alcohol” scale originally adapted from the
School Health and Alcohol Harm Reduction Project (SHAHRP)
questionnaire and used in previous trials of the Climate Schools
programs [18-21,23,24,37,46]. Students and parents would be
required to answer “True” or “False” to each item (eg, “The
recommended guidelines say that it is OK for adults to have up
to 2 drinks on any one day”), and a greater proportion of correct
answers indicates greater alcohol knowledge.

Cannabis-Related Knowledge

Parents’ and students’ knowledge about cannabis will be
assessed by 16 items of the “Knowledge about Cannabis” scale
adapted from the SHAHRP questionnaire, as used in previous
trials of the Climate Schools programs [18-21,23,24,37].
Students and parents would be required to answer “True” or
“False” for each item, for example, “Using cannabis can cause
people to feel anxious, depressed (sad), paranoid (suspicious)
and panicky,” and a greater proportion of correct answers
indicates greater cannabis knowledge.

Frequency of Alcohol Consumption

Students will be asked to report how frequently they consumed
alcohol, in terms of standard drinks; this outcome will be
measured by questions that were originally adapted from the
SHAHRP “Patterns of Alcohol” index and have been used in
previous Climate Schools trials [18-21,23,24,37,46]. Students
would be asked questions such as“How often did you have a

standard alcoholic drink of any kind in the past 12 months?,”
with response options ranging from “Less than monthly” to
“Daily or almost daily,” and higher scores indicating a higher
frequency of alcohol consumption.

Frequency of Drinking to Excess

Students will be asked to report the frequency of drinking to
excess (defined as having ≥5 standard drinks on a single
occasion). These questions were originally adapted from the
SHAHRP “Patterns of Alcohol” index and reflect those used
in previous Climate Schools trials [18-21,23,24,37,46]. Students
would be asked to report “How often did you have 5 or more
standard alcoholic drinks on one occasion in the past 12
months?” with response options ranging from “Less than
monthly” to “Daily or almost daily” and higher scores indicating
a higher frequency of drinking to excess.

Additional measures include demographic information, such as
gender, age, country of birth, truancy rates, and academic
performance (to determine the baseline equivalence of groups),
which will be assessed using questions that have been included
in previous Climate Schools trials [18-21,23,24,37]. Students
will also be asked to complete the Kessler 6 scale [47] to assess
psychological distress in the past 30 days, and their quality of
life will be measured by the Child Health Utility 9D scale [48].
Finally, students’ self-control will be measured using a 13-item
scale developed by Tangney et al [49], which was used in the
PAS program [32,33,42] and which includes questions such as
“I am good at resisting temptation,” in which students would
be asked to indicate how they typically are on a 5-point scale
from “Not at all” to “Very Much.” These additional measures
will be assessed at baseline and 12- and 24-month follow-up.

Assignment of Interventions

Allocation

Following school consent, schools have been randomly allocated
to the CSP or control group by an external researcher; this
process involved stratified random allocation, in which schools
were divided into three mutually exclusive strata: (1)
coeducational (mixed males and females) school, (2) single-sex
or predominantly girls school, and (3) single-sex or
predominantly boys school. The allocation was random within
strata to achieve balance across intervention and control groups
with respect to the number of males and females participating
in the trial. Randomization was achieved using a randomization
table created in StataSE, version 14, using the Stratarand
procedure. The randomization sequence was computer-generated
by an external biostatistician, who then informed the research
team of which group each school had been allocated to.

Blinding (Masking)

It is not possible for the research team to remain blinded to the
group allocation of schools during the study, given the nature
of the intervention and the need to manage schools (particularly
teachers as they progress through the program). However, the
research team were not involved in the allocation of schools to
the control or intervention groups, as this allocation was
conducted externally, thereby removing the possibility of bias
in the group allocation. Furthermore, the research team will not
be in direct contact with the students or parents during the study
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(with the exception of students who are absent from school on
the day of assessment; a list of absent students will be provided
by the school teachers and these students will be contacted
through email and invited to complete subsequent follow-up
assessments by the research team). As such, no bias is likely to
result from the research team’s knowledge of each school’s
group allocation.

Data Collection, Management, and Analysis

Data Collection
Students and parents will complete a self-assessment
questionnaire online through the CSP website at baseline and
12- and 24-months postbaseline. The questionnaires contain
scales used in previous Climate Schools trials, as well as specific
parenting scales from the APSALS survey [44] and scales used
to evaluate the effectiveness of the PAS program [42].

All measures are self-reported, as it has been found to be the
most favored method of assessment for young people and has
excellent discriminant [50] and predictive [51] validity [46,52].
Self-report has also previously been found to be a reliable
method for assessing the frequency and quantity of adolescent
alcohol use [53]. Furthermore, currently, no viable alternatives
exist for data collection on alcohol use in an adolescent sample,
as biological measures would not be appropriate in a sample at
the early stages of alcohol use initiation [54].

Intervention Fidelity

Internet-based tracking will be used to monitor the extent to
which students and parents engage with the intervention (ie,
tracking the number of webinar views, the number of parents
who ranked the rules, the number of parents who completed
each module, the number of students who completed each
lesson, etc). While teachers in the intervention group will be
asked to complete a logbook as a record of how they delivered
the intervention, teachers in the control group will complete a
logbook detailing the type of drug and alcohol education they
offered to their students over the same period.

Program Evaluation

Students, parents, and teachers in the CSP group will also be
asked to complete two additional questionnaires, asking them
to evaluate the intervention content that they received (ie, they
will be asked how acceptable, appropriate, and enjoyable they
found the program content). Teachers will be asked to indicate
the likelihood that they would recommend the program to others,
whereas students and parents will be asked to rate the likelihood
that they would use the information and skills they learned in
their own lives. Students and parents will be invited to complete
these evaluation questionnaires once in 2018 after completing
the Alcohol program and again in 2019 after completing the
Alcohol and Cannabis program.

Retention
To facilitate the retention of students and parents in the trial,
frequent communication will be maintained through email
prompts generated from the CSP website, which reiterates the
requirements of the study. Participants will also be offered
reimbursement after completing each study questionnaire;
specifically, students will be entered into a draw to win one of

three Aus $500 JB Hi-Fi or Apple store vouchers at each
assessment occasion, and parents will enter the draw to win one
of three Aus $500 Westfield or Coles gift cards. Moreover,
teachers will receive a one-off reimbursement of Aus $50 for
the extra administration involved during the trial. When
completing the baseline questionnaire at the beginning of the
study, students and parents will be asked to enter their contact
details (ie, name, address, home number, mobile number, and
secondary email), which will be used solely for contacting
students who are absent from school on the day of a
questionnaire (absent students will be identified by their teacher,
who will inform the research team of the absent students) and
inviting them to complete subsequent follow-up assessments.
Any data collected from students and parents who have
consented but discontinue the study will be used in the analysis,
in accordance with the intention-to-treat principle. The chosen
statistical analysis techniques consider missing data resulting
from participant discontinuation.

Statistical Analysis
In this study, primary and secondary outcomes will be analyzed
in longitudinal analyses using multilevel mixed-effects
regression models. The effects of highest interest are
intervention × time interactions that reflect differences between
intervention groups in the growth of each outcome over time.
The multilevel modeling can account for the expected
correlations between different observations of the same
individual and between individuals in the same school [55],
which would otherwise violate assumptions of independence
in traditional regression models. Therefore, models used in these
analyses will incorporate both random intercepts and slopes for
time at the individual level and random intercepts at the school
level. Mixed-effects regression approaches accommodate
missing data through the maximum likelihood estimation, an
approach that is superior to alternative missing data strategies
such as pairwise deletion [56]. Maximum likelihood methods
produce unbiased estimates when missing data are assumed to
be either missing completely at random or missing at random
[57].

Mixed-effects logistic regression with a logit link function will
be applied when analyzing binary outcomes. A range of potential
fixed effects and random effects structures will be compared
using likelihood ratio tests and model fit statistics, such as the
Akaike information criterion, to determine the best fitting model
for each outcome. For all outcomes, between-condition effect
sizes (eg, Cohen d) and odds ratios will be calculated along with
their corresponding 95% CIs, to provide interpretable estimates
of the intervention effects. All analyses will be conducted on
an intention-to-treat basis, retaining and analyzing all students
and parents in the groups they were originally allocated.

Planned Comparisons
The primary aim of this study is to evaluate the efficacy of the
CSP program in comparison with the standard health education
received by the control group. Therefore, planned comparisons
for each outcome will compare students and parents in the CSP
condition with students and parents in the control condition at
baseline and 12- and 24-month follow-up.
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Monitoring
This study will be overseen by an external biostatistician, and
any adverse events will be reported to the University of New
South Wales Sydney HREC to maintain the integrity of the
study including the data collected, trial progress, and ethical
compliance. However, given that the intervention reflects
normative alcohol and cannabis education provided as part of
the PDHPE curriculum, no serious adverse events are anticipated
to occur during the study; therefore, a formal steering committee
is not required.

Ethics and Dissemination

Research Ethics Approval
Ethics approval was obtained by the University of New South
Wales Sydney HREC (HC17852), the Sydney Catholic
Education Office (Ref: 201731), and Catholic Education
Parramatta (Ref: 060318).

Confidentiality
Confidentiality of the collected information will be strictly
maintained, and participants’ data will remain anonymous. To
access internet-based questionnaires and materials, students and
parents will be required to register on the CSP website and once
logged in, all data collected will be automatically deidentified,
and the database will generate a unique ID code for each
participant and the individual’s data files across sessions will
be linked with this unique ID code. All data collected will be
in a computerized format and stored in password-protected files
on university servers, accessible only to the research staff and
stored separately to questionnaire data. These procedures mirror
those used in previous and existing school-based prevention
trials conducted by the research team (eg, The CAP Study,
HREC 11274 [50]).

Dissemination Policy
The results of this study will be presented to academic peers at
conferences and published in health and education peer-reviewed
journals. The feedback will be provided to participating schools
in the form of a deidentified report of the study’s findings. This
report will also be available to students and their parents at the
end of the study. When publishing results of this study, no
information will be published on the basis of individual cases,
and all published data will reflect group data.

Trial Funding
This study is supported by funding from the Australian
Government Department of Health and a Society for Mental
Health Research Early Career Research Award to NCN. This
study was also funded by the NHMRC through the NHMRC
Centre of Research Excellence (APP1041129).

Results

This study is funded by the Australian Government Department
of Health from 2016 to 2020 and by Society for Mental Health
Research Early Career Research from 2015 to 2017. Enrollment
of schools began in January 2018, with 8 out of 12 schools
enrolled at the time of submission (enrollment is expected to
be complete by October 2018). Baseline assessments are

currently underway, and the first results are expected to be
submitted for publication in 2019.

Discussion

Trialing Climate Schools Plus
This paper describes the design and protocol of the CSP study,
the first international trial of an integrated internet-based
intervention for students and parents to prevent alcohol and
cannabis use. The effectiveness of the CSP program will be
assessed through a cluster RCT, relative to health education as
usual at 12- and 24-months postbaseline. Contamination will
be avoided by the use of a cluster RCT design, in which each
school forms its own cluster and is allocated to either the
intervention or control group, preventing individuals at the same
school being allocated to separate conditions and thus preventing
contamination between staff and students at each school. We
aim to ascertain whether a combined internet-based approach
to drug prevention can be effective in preventing alcohol use
among adolescents and improving parents’ self-efficacy to
prevent their children from using substances.

Strengths and Limitations
To date, approaches to substance use prevention have
traditionally focused on adolescents themselves, despite
evidence suggesting that parents play a critical role in substance
use initiation [10-13]. The CSP study addresses the need for an
integrated program for both students and their parents that is
potentially sustainable through internet-based facilitation. The
CSP program is built on a decade of sound research, which has
shown that the internet-based Climate Schools programs for
students are effective in preventing substance use. The expansion
of this model to involve parents has the potential to improve
prevention effects and provides a sustainable and scalable model
for both students and parents.

The CSP program utilizes cartoon storylines to engage students
and maintain their interest and internet-based technology to
engage parents and improve ease of access to substance use
prevention information, based on a successful evidence-based
intervention [32,33]. Importantly, the internet-based nature of
the CSP parent program (namely the on-demand webinars,
modules, and parent summaries), provides parents with the
flexibility to access the program material remotely at a time and
location of their choice, which has the potential to improve the
uptake of the program. Nonetheless, engagement and adherence
are common challenges faced in trials of internet-based
interventions [58,59]; therefore, this study uses a number of
strategies to increase parent engagement (including frequent
email communication, an “Invite Your Parent” icon displayed
on students’ homepage, facilitation of a parent-generated
“shared” set of school-specific rules among parents, etc). All
of these engagement strategies are sustainable if the program
were to be delivered outside of a trial setting. Importantly, the
detailed measurement of internet-based engagement and
interaction with the program will provide important information
about the feasibility of engaging parents in internet-based
substance use prevention trials in the future.
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A potential limitation of this study is the use of self-report,
which could be subject to the social desirability bias. However,
previous research has demonstrated that self-report measures
of substance use among adolescents have yielded excellent
discriminant [50] and predictive [51] validity [46,52] and have
been found to be a reliable method of assessing the frequency
and quantity of adolescent alcohol use [53]. In addition,
researchers will use strategies to maximize the accuracy of
self-report, which have been successful in previous school-based
trials [18-21,23,24,37,46]; these strategies include blind
administration of any assessments within schools and a strong
emphasis on anonymity and confidentiality.

Attrition is another potential limitation to this study, which
could result from students not being present on the day of
assessments or not providing correct or complete contact details
to allow the research team to link their responses over time.
However, missing data are likely to be at random, and the chosen
data analytic techniques (mixed-effects regression modeling)
use all available data, thus reducing the bias brought about by
participant attrition.

The school sample used in this study (ie, Independent and
Catholic school types) may limit the generalizability of the
findings to the broader population. However, we do not expect
this factor to markedly impact the outcomes of the trial, as
previous research has found that the consumption and frequency
of cannabis use within independent (nongovernment) schools
was comparable to the larger population of young people of the
same age [18,60], suggesting that the consumption and
frequency of substance use is comparable between government
and nongovernment school types. Furthermore, the research
team aimed to recruit a range of schools from various geographic
regions for the study and used a stratified randomization scheme
when allocating schools to conditions to improve the
generalizability of the findings.

An additional limitation of this study involves the need to obtain
active consent from participants, as this might introduce
selection bias. We aim to overcome this risk of selection bias
with a robust study design. As this is an RCT, both participants
in the intervention condition and control condition will volunteer
to participate; therefore, the impact of volunteering is likely to
be spread evenly across the two conditions. Although active or
voluntary consent procedures can introduce selection bias [61],
previous studies have found no differences in alcohol or illicit
drug use among students with passive or active consent [62].
Moreover, we aim to minimize the chance of selection bias by
offering support for participants, to ensure their understanding
of the consent form and what is required if they participate in
the study (ie, consent forms will be offered in both electronic
and hard-copy forms, and if required, the form can be translated
into the preferred language of the participants). Ideally, passive
consent procedures would be used to maximize the number of
participants taking part in the trial; however, ethical restrictions
meant that we were required to use active consent procedures
in this study. As such, future research would benefit from the
use of passive consent procedures to reduce the impact of
selection bias on the outcomes in the study.

Conclusions
The CSP program was developed to address an unmet need for
an integrated, internet-based program for students and parents
to prevent alcohol and cannabis use. The CSP program fits
within the school PDHPE curriculum and overcomes barriers
to the implementation through online delivery, making it
scalable to meet the needs of students and parents across
Australia. If proven to be effective, this comprehensive program
could be implemented widely, as part of a national strategy to
significantly reduce the burden of disease, social costs, and
disability associated with early substance use in adolescents.
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