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Abstract

Background: Psychostimulants and cannabis are two of the three most commonly used illicit drugs by young
Australians. As such, it is important to deliver prevention for these substances to prevent their misuse and to
reduce associated harms. The present study aims to evaluate the feasibility and effectiveness of the universal
computer-based Climate Schools: Psychostimulant and Cannabis Module.

Methods: A cluster randomised controlled trial was conducted with 1734 Year 10 students (mean age = 15.44 years;
SD=041) from 21 secondary schools in Australia. Schools were randomised to receive either the six lesson
computer-based Climate Schools program or their usual health classes, including drug education, over the year.

Results: The Climate Schools program was shown to increase knowledge of cannabis and psychostimulants and
decrease pro-drug attitudes. In the short-term the program was effective in subduing the uptake and plateauing the
frequency of ecstasy use, however there were no changes in meth/amphetamine use. In addition, females who
received the program used cannabis significantly less frequently than students who received drug education as usual.
Finally, the Climate Schools program was related to decreasing students’ intentions to use meth/amphetamine and
ecstasy in the future, however these effects did not last over time.

Conclusions: These findings provide support for the use of a harm-minimisation approach and computer technology
as an innovative platform for the delivery of prevention education for illicit drugs in schools. The current study indicated
that teachers and students enjoyed the program and that it is feasible to extend the successful Climate Schools model

to the prevention of other drugs, namely cannabis and psychostimulants.
Trial registration: Australian and New Zealand Clinical Trials Registry ACTRN12613000492752.
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Background

Psychostimulants and cannabis have emerged as the most
commonly used illicit drugs in Australia [1] and are two of
the three most commonly used illicit drugs by young Aus-
tralians (the other being inhalants) [2]. Early initiation to
drug use has been associated with a range of negative con-
sequences including substance use disorders, co-morbid
mental health problems, juvenile offending, impaired edu-
cational performance and early school drop-out, resulting
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in negative impacts on both current functioning and
future life options [3-5]. As such, the need for effective
prevention programs is clear and schools offer the ideal lo-
cation to deliver them. School-based prevention programs
are ideally placed to access a vulnerable population of
young people before significant drug use problems de-
velop [6-10]. A number of school-based drug prevention
programs do exist, but the outcomes of these programs
are often compromised by implementation failure [11-14].

The current study draws on previous research on univer-
sal school-based prevention programs known as Climate
Schools. The Climate Schools programs are underpinned
by a harm-minimisation framework, use cartoon storylines
to engage and maintain student interest, and are designed
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to overcome problems with implementation through the
use of computer technology. Computer-based programs can
be implemented with a higher degree of fidelity as they con-
sist of pre-programmed content, meaning that the core
components of the program are maintained [15], as teachers
are unable to make deletions or additions [16]. To date, two
Climate Schools programs have been developed and evalu-
ated. The six lesson Climate Schools: Alcohol Module aims
to address alcohol misuse and related harms in Year 8 stu-
dents (13—14 year olds) [17] and has been evaluated through
two randomised controlled trials (RCTs) [18,19]. The mod-
ule was found to significantly increase alcohol-related know-
ledge, decrease positive expectancies about alcohol and
reduce average alcohol consumption, alcohol-related harms
and the frequency of drinking to excess among Australian
adolescents [19]. The Climate Schools: Alcohol and Canna-
bis Module, which consists of a further six lessons, was de-
signed to act as a booster to the Alcohol Module whilst also
delivering new information on cannabis. Together the
modules make up the 12-lesson Climate Schools: Alco-
hol and Cannabis Course. This course has been evalu-
ated in a cluster RCT in 10 Australian schools [19,20]
and was found to significantly improve alcohol and can-
nabis knowledge, reduce average alcohol consumption
and the frequency of drinking to excess and using can-
nabis. These results, as well as positive feedback from
students and teachers [19,21], provided the impetus to
assess if this innovative delivery platform could be ex-
tended to other illicit drugs of concern.

Given that cannabis, ecstasy and amphetamines are
among the most commonly used illicit drugs by Australian
teenagers [2], as well as the huge potential for harm asso-
ciated with their use [1,22,23], it was logical to develop a
universal prevention program specifically targeting these
drugs. As such, the six-lesson Climate Schools: Psychosti-
mulant and Cannabis Module was developed for Year 10
students (aged 1516 years), in consultation with students,
teachers and health professionals. The current study
sought to evaluate whether the Climate Schools: Psychos-
timulant and Cannabis Module was more effective than
health education as usual in:

1) Increasing cannabis and psychostimulant-related
knowledge

2) Reducing pro-drug attitudes about cannabis and
psychostimulant use

3) Reducing the use of cannabis and psychostimulants

4) Reducing intentions to use psychostimulants and
cannabis

Methods

Design

A cluster RCT, with schools as the unit of randomisation,
was conducted with Year 10 students from 21 Independent
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and Catholic secondary schools in Sydney. Schools were
randomly allocated, using the online tool Research Rando-
miser, to receive either the Climate Schools: Psychostimu-
lant and Cannabis Module (intervention) or their usual
Personal Development, Health and Physical Education
(PDHPE) classes, including drug education, over the year
(control). Students in both the intervention and control
groups completed a self-report survey on four separate oc-
casions; at baseline, immediately post-intervention, and at
a five- and 10-month follow-up. Ethics approval was ob-
tained from the University of New South Wales Human
Research Ethics Committee (HREC 06252) and the trial
was registered with the Australian and New Zealand Clin-
ical Trials Registry (ACTRN12613000492752).

Participants

Twenty-one schools with existing relationships with the
researchers agreed to participate in the study. Written in-
formed consent was required from students, their parent/
guardians and teachers to participate in the study. Eleven
schools were randomly allocated to the Climate Schools
intervention group and ten schools were assigned to the
control group. Written informed consent was provided by
parents of 1839 Year 10 students, and students were re-
quired to provide informed consent themselves to partici-
pate. The final sample consisted of 1734 students (n = 906
Climate Schools intervention; n = 828 Control) at baseline.
The sample had a mean age of 15.44 years (SD = 0.41) and
66.2% were male.

Intervention

The Climate Schools: Psychostimulant and Cannabis Mod-
ule is a six-lesson program aimed at decreasing cannabis
and psychostimulant use and related harms. Each lesson
is approximately 40-minutes long and consists of a 20-
minute computer component, completed individually by
students, followed by 20-minutes of teacher-delivered class
activities. Consistent with the theoretical underpinnings of
the existing Climate Schools modules, the program con-
tent was based on a social influence approach [24]. Full de-
tails of the topics covered in each lesson are listed in
Table 1. All teachers were given a Teacher Manual which
provided guidelines for implementing the program, but no
formal training was given. The manual also included
teacher and student summaries and five pre-planned class-
room activities per lesson. Teachers were able to choose
which activities to implement to ensure the activity suited
the needs of their class.

Measures

All students completed a 40-minute self-report question-
naire at baseline, immediately post-intervention, and at a
5- and 10-month follow-up. An overview of the interven-
tion and assessment times is presented in Table 2. Student
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Table 1 Lesson content of the Climate Schools:
Psychostimulant and Cannabis Module

Lesson Content
1 Cannabis: What is it?

Short-term effects of cannabis
Reasons people use cannabis
Cannabis and the law
Risk and protective factors for drug use
Conservative norms: prevalence of cannabis use
Mental health and cannabis
2 Critical analysis of drug-related internet and media resources
Classifying drugs: hallucinogens, stimulants and depressants
Psychostimulants: What are they?
Common names and properties of psychostimulant drugs
Short-term effects of psychostimulants
Conservative norms: Prevalence of psychostimulant use

The multifaceted nature of the effects of drug use on people’s
lives

3 Definitions, examples and effects of poly-drug use
Classifying drugs
The indirect negative consequences of drug use
Problem solving and decision making skills in relation to drugs

Identifying drug related risk and minimising drug related
harms

4 Communication skills
Avenues for seeking help and barriers to accessing services
What to do in a drug related emergency
Calling 000, the emergency number
Identifying communication styles, including assertiveness
5 Long-term effects of drugs
Drug withdrawal
Harm-minimisation strategies
Learning about resilience
Attitudes to drug use
Prevalence of psychostimulants and cannabis use
CPR and first aid
6 Drugs and driving
Drugs and the law
Problem solving skills

Legalisation, decriminalisation and criminalization of
drugs - the debate

The effects of drugs on life’s journey

The effects of drugs on others

data was linked across time using a unique identification
code based on easily remembered fragments of personal
information, adapted from the School Health and Alcohol
Harm Reduction Project (SHAHRP) [25]. Research staff
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administering the survey followed a standardised protocol
and emphasised the confidential nature of the survey to
students to encourage honest responding.

Demographics

Demographic data included the respondents’ gender, age,
average grades and number of days absent from school
without parental permission in the previous school year.

Knowledge about cannabis and psychostimulants
Cannabis- and psychostimulant-related knowledge were
each measured by a 15-item survey assessing knowledge
about the prevalence of use, physical and mental health
effects and social and legal consequences of these drugs.
For each of item, students were required to indicate
whether the statement was ‘true’, ‘false’ or whether they
‘don’t know’.

Attitudes to cannabis and psychostimulant use

Attitudes to cannabis and psychostimulant use were
assessed using an adapted version of the Life Skills Train-
ing Questionnaire (LSTQ) [26]. Four items were used to
assess attitudes to cannabis use, such as the perceived so-
cial benefits of using cannabis, with responses made on a
five-point Likert scale, anchored by 1 (‘strongly disagree’)
to 5 (‘strongly agree’). Attitudes to psychostimulants were
measured using the same four items with ‘psychostimu-
lants’ inserted in place of ‘cannabis’. The LSTQ attitude
scale has acceptable internal consistency (a = 0.86).

Cannabis and psychostimulant use

Participants were asked to indicate if they had ever used
cannabis or psychostimulants (meth/amphetamine and
ecstasy), as well as any use in the past week, month,
three and 12-months. Frequency of use was also assessed
using a five point scale ranging from 1 (every day’) to 5
(‘once or twice a year’). These questions were based on
items from the National Drug Strategy Household Sur-
vey (NDSHS) 2004 [27] to allow for comparison with a
large-scale representative group of Australians.

Intention to use drugs in the future

Six questions were used to assess students’ intentions to
use cannabis, meth/amphetamine and ecstasy in the
‘next 12 months’ and in the ‘future’. Each question re-
quired students to rate their intention on a five point
Likert scale ranging from 1 (‘very unlikely’) to 5 (‘very
likely’).

Program evaluation and implementation

Students were asked to rate 10 statements regarding the
quality, acceptability and likeability of the Climate
Schools program. Intervention teachers were asked to
complete a 14-item questionnaire rating the educational
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Table 2 Intervention and assessment times
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Baseline Intervention Immediate post-intervention 5 month follow-up 10 month follow-up
Timing Term 2 Term 2&3 Term 2&3 Term 4 Term 2

March-April  April-June June-August October-November ~ March-June

2008 2008 2008 2008 2009
Intervention group  Survey 1 Climate Schools Intervention  Survey 2 Survey 3 Survey 4
Control group Survey 1 Survey 2 Survey 3 Survey 4

quality of the Climate Schools program, ease of access and
acceptability of using a computer resource, accordance
with curriculum content and intentions regarding future
use of the program. Teachers were also asked to complete
an implementation logbook at the completion of the pro-
gram to indicate which optional activities they completed
with their class and to comment on any factors that may
have impacted the delivery of the intervention.

Control group questionnaire

Teachers at control schools were asked to complete a
questionnaire to provide details on the timing and con-
tent of any psychostimulant and cannabis education they
delivered to their Year 10 students over the course of
the school year.

Statistical methods

Attrition and differential attrition between groups were
examined utilising the software program SPSS through a
series of Analysis of Variance (ANOVA) for normally
distributed data, Chi-squared and logistic regression for
binomial and categorical data and Mann—Whitney U
and Kruskal-Wallis for non-normally distributed data.
To assess the effectiveness of the intervention, analyses
were conducted on an Intention-to-Treat basis, that is,
all students with baseline data were included in the ana-
lysis irrespective of the number of program lessons they
completed. The HLM procedure used for the analyses
accounted for missing data. This approach makes esti-
mations based on available data points, meaning there
was no need to remove students who have incomplete
survey data at a given time point.

To determine the level of variability between schools,
intraclass correlations (ICCs) were assessed on all out-
comes. To account for clustering at the school level, hier-
archical linear modelling (HLM) utilising HLM 6 [28,29]
was conducted for normally distributed data (psychosti-
mulant knowledge) while hierarchical generalised linear
modelling (HGLM) using Poisson sampling was used for
count data (lifetime use of cannabis and meth/amphet-
amine, frequency of cannabis, ecstasy and meth/amphet-
amine use and intention to use cannabis). All outcome
variables were centred at post-test, allowing comparison
between groups immediately after the completion of the

intervention. For each outcome, intervention effects were
explored in models which utilized linear and quadratic
growth terms to characterise the pattern of change on the
outcome over time. As recommended by Lee [30], HLM /
HGLM procedures were abandoned in favour of single-
level analyses (ANCOVA, logistic regression and hierarch-
ical regression utilising SPSS) when the unconditional
hierarchical model revealed that less than 10% of system-
atic variance existed at the between-school level. The out-
come variables with ICCs below 10% were cannabis
knowledge, cannabis and psychostimulant attitudes, life-
time use of ecstasy and intention to use meth/amphet-
amine and ecstasy in the next 12 months. For each
outcome variable, to minimise the effects of loss to follow-
up, three separate analyses were conducted to assess if
there was a significant difference between the groups from
baseline to each follow-up occasion. Bonferroni adjust-
ments were made for multiple comparisons to control the
type 1 error rate. That is, to adjust for the fact that separ-
ate analyses were conducted for baseline to immediate
post-test, baseline to the 5-month follow-up and baseline
to 10-month follow-up. Corresponding baseline scores
were entered as a covariate into the models to account for
differences between the intervention and control groups
on outcomes at baseline. Although there is some evidence
of converging rates of cannabis use between young males
and females [31], considerable evidence suggests that
males are more likely to use drugs than females. For this
reason, in all analyses directly examining drug use behav-
iour, gender was also taken into account.

Sample size calculations

To account for cluster randomisation, sample size
calculations were based on recent sample size require-
ments developed by Heo & Leon [32] to detect inter-
vention by time interactions in longitudinal cluster
randomized clinical trials. To allow for comparisons
between groups, six schools in each group was re-
quired. This would achieve 80% power to detect a stan-
dardized between-group mean difference of 0.15 (p =
0.05) in use and knowledge outcomes at the end of the
trial with three measurement occasions. An effect size
of 0.15 is comparable to previous trials of universal
drug prevention programs [33] and would have substantial
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benefits on a population level based on recent economic
modelling [34].

Results

Sample

A total of 1734 Year 10 students from 21 Independent
and Catholic High Schools completed the survey at
baseline (mean age = 15.44 years, SD = 0.41; 66.2% male).
Of the baseline sample, 69.7% completed the survey im-
mediately post-test, 61.4% provided data at five month
follow-up and 56.1% were present at the 10-month
follow-up. A total of 651 students (37.5%) had data for
all four survey occasions. The number and percentage of
students over time is presented in Figure 1.

Baseline equivalence
Despite randomisation, at baseline, students in the inter-
vention and the control groups differed on a number of
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outcome variables. Compared to the intervention group,
the control group had greater pro-drug attitudes about
psychostimulants (F(1, 1727) = 8.20, p < 0.01), and cannabis
(F(1,1730) = 22.45, p < 0.001), greater lifetime cannabis use
(x2(1) =1847, p<0.001), greater frequency of cannabis
use (F(1, 1720) =9.57, p = 0.002) and had greater intention
to use cannabis (F(1,1729) =21.77, p <0.0001), meth/
amphetamine F(1, 1728) =9.48, p=0.002 and ecstasy
F(1,1727) =5.77, p=0.02 in the next 12 months.

Attrition and differential attrition analyses

Attrition analyses were conducted to assess the compar-
ability of those students who were present at baseline only
(single), to those who were present at baseline and at least
one further survey occasion (repeat) on outcomes mea-
sures. Table 3 indicates that students present only at base-
line reported significantly higher levels of cannabis and
psychostimulant use, greater intentions to use these

Approached to participate:

30 schools

; » Excluded (declined to
Agreed to participate: participate): 9 schools
21 schools

Total students: 2309
Consented: 1839 (79.6%)
No consent: 178 (7.7%)
No return: 302 (13.1%)

I

Allocated to CLIMATE

11 Schools

1198 students

Consent: 962 (80.3%)

No consent: 88 (7.3%)

No return: 148 (12.4%)
I

Baseline

11 Schools

Eligible students: 962

Completed Surveys: 906

(94.2%)

Lost to follow-up: 56 (5.8%)
1

Immediate follow up

11 schools

Completed surveys: 846
Repeat Surveys: 628 (69%)*

I
5 months follow up
11 schools
Completed surveys: 817
Repeat Surveys: 614 (68%)*

I
10 months follow up
11 schools
Completed surveys: 744
Repeat Surveys: 570 (63%)*

occasion

* %s in comparison to those who completed baseline surveys
Repeat surveys represent students with data at time 1 and the single further testing

Figure 1 Consort flow diagram of recruitment and participation of schools.

Allocated to CONTROL

10 Schools

1121 students

Consent: 877 (78.2%)

No consent: 90 (8.0%)

No return: 154 (13.7%)
I

Baseline

10 Schools

Eligible students: 877

Completed Surveys: 828

(94.4%)

Lost to follow-up: 49 (5.6%)
[

Immediate follow up

9 schools

Completed surveys: 706

Repeat Surveys: 580 (70%)*

I
5 months follow up
9 schools
Completed surveys: 569
Repeat Surveys: 450 (54%)*

I
10 months follow up
9 schools
Completed surveys: 565
Repeat Surveys: 403 (49%)*
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Table 3 Differences between students who were retained beyond baseline (repeat) and those that were lost to

follow-up (single) on baseline scores

Outcome variable Single Repeat df df error F p
Cannabis Knowledge 8.58 8.78 1 1727 146 p=023
Psychostimulant Knowledge 8.26 851 1 1721 2.16 p=0.14
Cannabis Attitudes 9.64 824 1 1730 47.24 p < 0.0001
Psychostimulant Attitudes 10.20 891 1 1730 41.57 p < 0.0001
Cannabis frequency of use (three months) 047 0.12 1 1720 4825 p < 0.001
Meth/amphetamine frequency of use (12 months) 022 0.07 1 1727 17.61 p <0.001
Ecstasy frequency of use (last 12 months) 0.29 0.09 1 1727 29.8 p < 0.001
Cannabis intention 12 months 1.10 0.60 1 1729 44.61 p < 0.001
Meth/amphetamine intention 12 months 0.62 030 1 1727 3820 p <0.001
Ecstasy intention 12 months 0.71 038 1 1727 29.66 p <0.001
Single Repeat df X p
Lifetime cannabis use 0.22 0.10 1 3358 p < 0.0001
Lifetime Methamphetamine use 0.10 0.03 1 2737 p < 0.0001
Lifetime ecstasy use 0.12 0.05 1 322 p < 0.0001

substances and greater pro-drug attitudes. Attrition re-
sulted from a number of different factors including one
school withdrawing after the baseline survey due to
changes in staff, time constraints prohibiting certain clas-
ses from completing the post-intervention survey, stu-
dents being absent on the day of the survey, students no
longer attending the school at the time of the survey, stu-
dents failing to maintain the same identifier code, and stu-
dents whose surveys were excluded as they had failed to
include unique identifier codes or had not answered the
questions.

Differential attrition analyses were conducted to assess
if there were any differences between the intervention
and control condition in the students who were retained
beyond baseline (repeat) and those that were lost to
follow-up (single). On all outcome variables, there was
no evidence of differential attrition.

Intervention effects

Tables 4, 5, 6 and 7 provide the descriptive statistics for
all outcome variables over the four survey occasions for
the intervention and the control groups.

Cannabis-related knowledge

Immediately post intervention there was a significant
difference between the intervention and control groups
(F(1,1196) = 178.74, p<0.001), with students in the in-
tervention group reporting significantly higher levels of
cannabis-related knowledge than those in the control
group. The intervention group continued to have signifi-
cantly higher levels of knowledge than the control group
(F(1,1054) = 73.31, p < 0.001) five months post intervention,
and at the 10 month follow-up (F(1,970) = 34.01, p < 0.001).

Psychostimulant-related knowledge

The unconditional linear model revealed that 12.5% of the
variance could be accounted for at the between-school
level. Intervention effects were explored in a model which
utilised a linear and quadratic growth term to characterise
the pattern of change in knowledge scores over time. The
inclusion of intervention effects significantly improved
model fit (x*(3) = 21.12, p <0.0001) and explained 59% of
the variance in post-test knowledge scores and 68% and
71% of the variance in linear and quadratic growth re-
spectively. According to this model, the population mean
knowledge score at post-test was 8.82, and there was a sig-
nificant effect of group, with students in the intervention
group answering 1.33 more items correctly on the know-
ledge questionnaire than students in the control group.
There was significant average population growth in know-
ledge of 0.30 items per survey occasion. There was also a
significant group effect, indicating that for students in the
intervention group, their knowledge score increased by an
extra 0.78 items per survey occasion compared with the
control group. However, growth in scores slowed down by
0.47 items per occasion for the intervention group only.
This suggests that although there was a significant differ-
ence between groups, this difference diminished with time.

Attitudes to cannabis use

Immediately post intervention there was no significant
difference between the intervention and control group
(F(1,1201) = 3.76, p = 0.053) in cannabis related attitudes.
At five-months post intervention, the intervention and
control groups still did not differ significantly in their
attitudes towards cannabis use (F(1,1056) = 1.46, p = 0.637).
By 10 months post intervention, however, the intervention
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Table 4 Mean knowledge and attitude scores (95% confidence intervals and sample size) for the intervention and

control groups over time

Baseline Post Five month follow-up 10-month follow-up
Cannabis Knowledge® Control 881 9.25 9.14 951
(8.63-8.98) (9.04-9.46) (8.87-941) (9.24-9.78)
(n=826) (n=576) (n=448) (n=403)
Intervention 8.69 10.76 1042 10.39
(8.52-8.86) (10.58-10.94) (10.22-1062) (10.17-10.61)
(n=902) (n=627) (n=612) (n=570)
Psycho-stimulants knowledge® Control 849 9.08 8.89 9.34
(831-8.67) (8.86-9.30) (8.60-9.18) (9.05-9.63)
(n=823) (n=577) (n=449) (n=403)
Intervention 845 1046 10.25 10.28
(8.27-8.63) (10.26-10.66) (10.03-1047) (10.04-10.52)
(n=899) (n=627) (n=613) (n=569)
Cannabis Attitude® Control 8.86 871 861 8.85
(862-9.10) (846-8.96) (8.32-8.90) (8.54-9.16)
(n=826) (n=578) (n=445) (n=403)
Intervention 8.13 8.04 8.30 795
(7.93-833) (7.80-8.28) (8.05-8.55) (7.70-8.20)
(n=905) (n=626) (n=612) (n=568)
Psycho-stimulants Attitude® Control 9.36 9.55 9.34 9.68
(9.14-9.58) (9.30-9.80) (9.05-9.63) (9.37-9.99)
(n=824) (n=577) (n=445) (n=403)
Intervention 893 8.88 8.96 874
(8.71-9.15) (8.63-9.13) (8.71-9.21) (849-8.99)
(n=904) (n=626) (n=614) (n=568)

“Knowledge scores can range from 0-15; with a higher score reflecting greater knowledge.
PAttitude scores range from 4-20; with a higher score reflecting a more positive attitude towards the use of drugs.

group had significantly lower pro-cannabis attitudes than
the control group (F(1,970) = 7.16, p = 0.008).

Attitudes to psychostimulant use

Immediately post-intervention there was a significant
difference between groups (F(1,1200) =6.98, p =0.008),
with students in the control group having significantly
higher pro-psychostimulant attitudes than students in
the intervention group, even after adjusting for baseline
differences. Although this difference was no longer sig-
nificant five months post-intervention (F(1,1057) = 4.05,
p =0.045), by the 10-month follow-up the intervention
group once again had significantly lower pro-psychosti-
mulant attitudes than the control group (F(1,967)=
15.02, p < 0.001).

Ever used cannabis

The unconditional linear model revealed that 18.70% of
the variance could be accounted for at the between-
school level. Intervention effects were explored in a

model which utilised a linear growth term to character-
ise the pattern of change in use over time. Gender was
added to the model and found to be a significant pre-
dictor of the proportion of students who reported having
ever used cannabis at post-test (OR =0.52, 95% CI: 0.32-
0.85), with females being significantly less likely to report
having ever used. Gender was not a significant predictor
of the linear growth in the odds of having used cannabis
over time (OR=1.00, 95% CI: 0.84-1.18). Intervention
was not found to be a significant predictor of post-test
scores (OR=0.67, 95% CI: 0.31-1.44) or linear growth
over time (OR = 1.05, 95% CI: 0.92-1.20).

Ever used meth/amphetamine

The unconditional linear model revealed that 16.54% of
the variance could be accounted for at the between-
school level. Intervention effects were explored in a
model which utilised a linear growth term to character-
ise the pattern of change in use over time. Gender was
added to the model and was found to be a significant
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Table 5 The proportion of students who reported having ever used cannabis, meth/amphetamine or ecstasy in their
lifetime for the intervention and control groups over time (95% confidence intervals and sample size)

Baseline Post-intervention  Five month follow-up 10 month follow-up
Proportion ever used cannabis Control 0.15 0.16 0.16 0.20
(0.13-0.17)  (0.13-0.19) (0.13-0.19) (0.16-0.24)
(n=2828) (n=580) (n=450) (n=403)
Intervention  0.09 0.11 0.13 0.12
(0.07-0.11)  (0.09-0.13) (0.10-0.16) (0.09-0.15)
(n=903) (n=627) (n=614) (n=570)
Proportion ever used meth/amphetamine  Control 0.05 0.06 0.07 0.05
(0.04-0.06)  (0.04-0.08) (0.05-0.09) (0.03-0.07)
(n=827) (n=577) (n =449) (n=403)
Intervention  0.04 0.03 0.05 0.04
(0.03-0.05)  (0.02-0.04) (0.03-0.07) (0.02-0.06)
(n=906) (n=627 (n=613) (n=570)
Proportion ever used ecstasy Control 0.07 0.09 0.09 0.07
(0.05-0.09)  (0.07-0.11) (0.07-0.12) (0.05-0.09)
(n=827) (n=580) (n=449) (n=403)
Intervention  0.05 0.05 0.06 0.06
(0.04-0.07)  (0.03-0.06) (0.04-0.08) (0.04-0.08)
(n=904) (n=627) (n=614) (n=569)

predictor of the proportion of students who reported
having ever used meth/amphetamine at post-test (OR =
0.65, 95% CI: 0.42-0.99), with girls being significantly less
likely to report having ever used. Gender was not a sig-
nificant predictor of the linear growth in the odds of
having used methamphetamine over time (OR =1.05,
95% CI: 0.86-1.28). Intervention was not found to be a
significant predictor of post-test scores (OR = 0.60, 95%
CL: 0.29-1.26) or linear growth over time (OR=1.02,
95% CI: 0.85-1.22).

Ever used ecstasy

Lifetime ecstasy use at baseline and gender were entered
as covariates in the model. At post-test, gender was not
a significant predictor of lifetime ecstasy use (OR: 1.56,
95% CI: 0.83-2.92), but intervention condition was a sig-
nificant predictor. The results revealed that students in
the control group were twice as likely to have ever used
ecstasy in their lifetime compared with students in the
intervention group (OR: 2.27 95% CIL: 1.20-4.27). At
neither the five-month (OR: 1.30 95% CI: 0.74-2.28) nor
10-month (OR: 1.83 95% CIL: 0.97-3.43) follow-up was
gender a significant predictor of having ever used
ecstasy. At both the five-month (OR: 1.56 95% CI: 0.91-
2.68) and 10-month (OR: 1.00 95% CI: 0.55-1.81) follow-
up, intervention condition was also not a significant
predictor of having ever used ecstasy after taking base-
line and gender into account.

Frequency of cannabis use in the last three months

The unconditional linear model revealed that 20.57% of
the variance could be accounted for at the between-
school level. Intervention effects were explored in a
model which utilised a linear and quadratic growth term
to characterise the pattern of change in use over time.
Gender was added to the model and significantly pre-
dicted post-test scores and quadratic growth in the
frequency of cannabis use in the last three months. Spe-
cifically, at post-test, the frequency of use for females
was significantly lower than for males (Event rate ratio =
0.54, 95% 0.34-0.85), but the quadratic growth was
greater for females than males over time (Event rate ra-
tio=1.21, 95% CI: 1.02-1.43). Gender was not a signifi-
cant predictor of linear growth in the frequency of last
three month cannabis use over time (Event rate ratio =
1.12, 95% CI: 0.86-1.45) and hence was removed as a
predictor of linear growth over time. Intervention was
not a significant predictor of the frequency of last three
month cannabis use at post-test (Event rate ratio = 0.65,
95% CI: 0.29-1.47) or linear (Event rate ratio = 1.15, 95%
CI: 0.97-1.39) and quadratic (Event rate ratio = 1.03, 95%
CIL: 0.93-1.13) growth over time. Intervention did, how-
ever, interact with gender in predicting quadratic growth
over time. Specifically, females in the intervention group
had a significantly greater decline in quadratic growth of
cannabis use over time (Even rate ratio: 0.60, 95% CI:
0.51-0.71).
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Table 6 Mean frequency of cannabis, meth/amphetamine and ecstasy use (95% confidence interval and sample size),

for the intervention and control groups, over time

Baseline  Post Five month follow-up 10 month follow-up
Frequency of cannabis use in last three months® Control 0.24 0.25 0.27 0.29
(0.18-0.30) (0.17-0.33)  (0.19-0.35) (0.19-0.39)
(n=2823) (n=579) (n=447) (n=403)
Intervention 0.12 0.15 022 0.16
(0.08-0.16)  (0.09-0.21)  (0.14-0.30) (0.10-0.22)
(n=898) (n=626) (n=614) (n=1568)
Frequency of meth/amphetamine use in last Control 0.12 0.13 0.09 0.10
12 months® (004-012)  (0.02-010) (0.07-0.15) (007-0.15)
(n=824) (n=578) (n=449) (n=403)
Intervention 0.08 0.06 0.1 0.09
(0.04-0.12)  (0.02-0.10)  (0.07-0.15) (0.05-0.13)
(n=904) (n=628) (n=614) (n=569)
Frequency of ecstasy use in last 12 months® Control 0.15 0.18 0.16 0.12
(0.11-0.19)  (0.12-0.24) (0.10-0.22) (0.10-0.22)
(n=2824) (n=578) (n=447) (n=403)
Intervention 0.10 0.10 0.12 0.11
(0.06-0.14)  (0.06-0.14)  (0.08-0.16) (0.07-0.15)
(n=904) (n=628) (n=614) (n=569)

#Frequency was coded as: 0 = Have not used in the last 3 months, 1= About once a month, 2 = Less than once a week, 3 = About once a week, 4 = More than

once a week (but less than daily), 5=0Once a day, 6 = More than once per day.

PFrequency was coded as: 0 = Have not used in the last 12 months, 1=once or twice a year, 2 = Every few months, 3 = About once a month, 4 = Once a week or

more, 5 =every day.

Frequency of meth/amphetamine in the last 12 months

The unconditional linear model revealed that 11.54% of
the variance could be accounted for at the between-
school level. Intervention effects were explored in a
model which utilised a linear growth term to character-
ise the pattern of change in use over time. Gender was
added as a school level predictor to the model and sig-
nificantly predicted post-test scores. Specifically, at post-
test, the frequency of use for females was significantly
lower than for males (Event rate ratio = 0.54, 95% 0.34-
0.86). Gender was not a significant predictor of linear
growth in the frequency of last 12 month methampheta-
mine use over time (Event rate ratio=0.84, 95% CI:
0.67-1.05) and, hence, was removed as a predictor of lin-
ear growth over time. Intervention was not a significant
predictor of the frequency of last 12 month metham-
phetamine use at post-test (Event rate ratio = 0.71, 95%
CI: 0.37-1.39) or linear growth over time (Event rate ra-
tio=1.17, 95% CI: 0.92-1.49). There was also no evi-
dence of gender by group interaction on post-test scores
(Event rate ratio = 1.08, 95% CI: 0.43-2.69).

Frequency of ecstasy use last 12 months

The unconditional linear model revealed that 10.52% of
the variance could be accounted for at the between-school
level. Intervention effects were explored in a model which

utilised a linear and quadratic growth term to characterise
the pattern of change in use over time. Gender was added
to the model and significantly predicted post-test scores.
Specifically, at post-test, the frequency of use for females
was significantly lower than for males (Event rate ratio =
0.61, 95% 0.34-0.99). Gender was not a significant pre-
dictor of linear (Event rate ratio = 0.97, 95% CI: 0.75-1.26)
or quadratic growth (Event rate ratio = 0.91, 95% CI: 0.77-
1.07) in the frequency of last 12 month ecstasy use over
time and hence was removed as a predictor of linear and
quadratic growth over time. Intervention was found to be
a significant predictor of the frequency of last 12 month
ecstasy use at post-test (Event rate ratio = 0.50, 95% CI:
0.26-0.95), specifically, the intervention group demon-
strated a significantly lower frequency of ecstasy use in
comparison with the control. By contrast, the intervention
group did demonstrate significantly greater quadratic
growth in the frequency of ecstasy use over time (Event
rate ratio = 1.17, 95% CI: 1.04-1.31). There was no sig-
nificant difference between groups in the rate of linear
growth in the frequency of ecstasy use over time (Event
rate ratio = 0.95, 95% CI: 0.82-1.12).

Intention to use cannabis in the next 12 months
The unconditional linear model revealed that 10.17% of
the variance could be accounted for at the between-school
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Table 7 Mean (95% confidence interval and sample size) likelihood ratings for using cannabis, methamphetamine or
ecstasy in the next 12 months for the intervention and control groups on each survey occasion

Baseline Post Five month follow-up 10 month follow-up
Intention to use cannabis in the next 12 months Control 0.82 0.92 0.93 0.95
(0.74-0.90) (0.80-1.04) (0.79-1.07) (0.81-1.09)
(n=827) (n=579) (n=448) (n=403)
Intervention 0.56 0.62 0.72 061
(048-0.64) (0.54-0.70) (0.62-0.82) (0.51-0.71)
(n=903) N=627 (n=614) (n=570)
Intention to use methamphetamine in the next Control 041 0.52 045 049
12 months (035-047) (044-060) (035-0.55) (039-0.59)
(n=827) (n=577) (n=447) (n=403)
Intervention 0.29 0.34 0.36 0.36
(0.23-0.35) (0.28-0.40) (0.28-0.44) (0.28-0.44)
(n=902) (n=625 (h=614) (n=569)
Intention to use ecstasy in the next 12 months Control 0.50 063 063 062
(044-056) (0.53-0.73) (0.53-0.73) (0.50-0.74)
(n=823) (n=577) (n=445 (n=402)
Intervention 0.39 040 049 046
(0.33-045) (0.32-048) (0.40-0.56) (0.38-0.54)
(n=905 (n=625 (n=614) (n=569)

level. Intervention effects were explored in a model which
utilised a linear and quadratic growth term to characterise
the pattern of change in use over time. Intervention was
not found to be a significant predictor of the intention to
use cannabis in the next 12 months (Event rate ratio =
0.71, 95% CI: 0.47-1.08), linear (Event rate ratio = 1.00,
95% CI: 0.93-1.07) or quadratic growth (Event rate ratio =
1.01, 95% CI: 0.96-1.07) over time.

Intention to use meth/amphetamine in the next 12 months
Immediately post-intervention there was a significant
difference between the intervention and control groups
(F(1,1200) = 5.96, p = 0.01). Students in the control group
had significantly greater intention to use methampheta-
mine in the next 12 months, however, for both groups,
intention to use was very low. At both five months
(F(1,1059) = 1.15, p = 0.28) and 10 months (F(1,972) = 1.14,
p =0.29) post-intervention, there were no significant dif-
ferences between the groups in their reported intention to
use methamphetamine in the next 12 months, with both
groups reporting minimal intention.

Intention to use ecstasy in the next 12 months

Immediately post-intervention there was a significant
difference between the intervention and control groups
(F (1,1199) = 10.64, p =0.001) with students in the con-
trol group reporting significantly greater intention to use
ecstasy in the next 12 months in comparison to the
intervention group. A trend in this direction remained at

the five-month follow-up (F(1,1055) = 5.21, p = 0.02), how-
ever by the 10-month follow-up there was no a significant
difference between groups (F(1, 970) = 1.04, p=0.31). On
all occasions, the intention of students in both groups to
use ecstasy in the next 12 months was minimal.

Program evaluation

A total of 749 students and 34 teachers completed an
evaluation survey about the Climate Schools course. Feed-
back indicated that the program was well received and
enjoyed by both teachers and students. The majority of
students (71%) indicated that the cartoon story was an en-
joyable way of learning and 63% said that they would like
to learn other health theory topics in this way. Eighty-
seven per cent of teachers reported that students could re-
call the information taught in the computer component
‘very well’ or ‘well’. In terms of implementing a computer-
based program, the vast majority of teachers reported that
it was ‘very easy’ (45%) or ‘easy’ (42%) to implement. Al-
though most teachers did not have problems accessing
computer resources in their schools, some teachers (23%)
did report difficulties. Ninety-seven per cent of teachers
said that they would be likely to use the program in the fu-
ture and 94% reported that they would be likely to recom-
mend it to other teachers. Teachers varied widely in which
classroom activities, and how many activities, they com-
pleted with their class. Over eighty per cent of teachers
rated the educational quality of the activities positively and
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thought the activities were helpful in reinforcing informa-
tion about psychostimulants and cannabis to students.

Control school cannabis and psychostimulant education
Eight schools in the control condition provided details
of the content and timing of the cannabis and psychosti-
mulant education that was provided to their students.
Three schools delivered a social influence program based
on a harm-minimisation approach, one school delivered
a harm-minimisation program and four schools did not
cover psychostimulants as a topic at all. The number of
lessons spent on cannabis and psychostimulant educa-
tion varied, ranging from eight to 13.5 lessons.

Discussion

Summary of findings

The Climate Schools program was shown to increase
cannabis and psychostimulant-related knowledge and
decrease pro-drug attitudes. Immediately after the inter-
vention, students who received the Climate Schools pro-
gram had significantly higher levels of knowledge than
the control group. The absolute difference in knowledge
between groups did diminish over time, but was still sig-
nificantly different 10 months post-intervention. The
capacity to positively impact on knowledge and attitudes
is consistent with a large body of previous research on
school-based drug prevention [35-38].

These results directly challenge the notion that harm-
minimisation information is too complex for young people
to learn, a justification used to support the teaching of
simpler abstinence based messages alone [39]. Specifically,
consistent with a harm-minimisation approach, the know-
ledge taught in the current module was to strongly en-
courage young people to refrain from drug use, but it also
provided the knowledge required to practice harm-
minimisation skills to prevent harms as a result of one’s
own or other people’s drug use. The demonstrated in-
crease in knowledge in the intervention group provides
evidence that young people can learn harm-minimisation
information. These findings are consistent with previous
Climate Schools research [18-21] and the SHAHRP pro-
gram which was also conducted in Australia [40]. The
heartening aspect of the results from the current study is
that students in both the intervention and control groups
predominantly had very negative attitudes towards drug
use from the outset of this study, attitudes which became
even more negative in the intervention group after they
received the intervention.

Although it is important to change young people’s atti-
tudes to drug use, the research has clearly demonstrated
that this is not sufficient to achieve behavioural change
[41] and the demonstration of behavioural change is
what is considered to be essential [36,42,43]. The behav-
ioural change of interest in this study is to alter the
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otherwise predicted course of development, which is ei-
ther to suppress drug use behaviour or keep it from oc-
curring [44].

The Climate Schools program was effective in delaying
initiation to ecstasy use for the intervention group, com-
pared to the control group. Even though this difference
between groups diminished by the five-month follow-up,
it is an important result as a substantial body of evidence
has shown that early onset of drug use is a risk factor for
developing a substance use disorder in later life [45,46].
The Climate Schools program was also related to a plateau
in the frequency of ecstasy use in the intervention group,
with this difference gradually diminishing over time. Halt-
ing the use and frequency of ecstasy use is vital, because
even though serious acute adverse events related to ec-
stasy may be relatively rare, when they do occur they are
unpredictable and are associated with considerable mor-
bidity and mortality [23]. Although a plateauing of fre-
quency of ecstasy use was demonstrated in the current
study, it is essential to also bear in mind that the overall
prevalence of use in the current sample was very low and
could at most be described as experimental use.

The Climate Schools program did not delay initiation to
cannabis use or impact on cannabis related harms, but it
was related to decreasing the frequency of cannabis use
for females, although not for males. Although the fre-
quency of cannabis use in the current sample is typical of
occasional and experimental cannabis use, even the smal-
lest reductions in frequency of use may assist in subduing
the growth in trajectories to riskier levels of use in the fu-
ture. The fact that the Climate Schools program was not
successful in delaying initiation to cannabis use can likely
be explained by research that indicates that for prevention
to be effective in delaying initiation, it needs to be deliv-
ered early. That is, prevention for cannabis needs to be de-
livered before experimentation occurs and that by 15 years
of age, it is too late to deliver a standalone intervention for
the prevention of cannabis use, as has been done in the
current trial. Research does, however, suggest that ongoing
interventions are also important, as young people who
cease cannabis use or decrease the frequency of use have
better prognoses for the future [47]. This supports the
need for sequential and developmentally appropriate inter-
ventions, which have now been catered for within the Cli-
mate Schools drug prevention resource.

The lack of preventive effects for males in changing the
frequency of cannabis use is consistent with a growing
body of evidence which shows that school-based preven-
tion programs may be less effective for males than females
[19,48]. Although there is some evidence of converging
rates of cannabis use between young males and females
[31,49], considerable evidence suggests that males are not
only more likely to have tried cannabis, but are also more
likely to become long-term problematic users [50]. The
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cannabis use of male students in this sample was also ele-
vated in comparison with females, with males being sig-
nificantly more likely to have ever used cannabis and use
cannabis more frequently post-test. Males were signifi-
cantly more likely to have ever used meth/amphetamine
at post-test, in the last three months, and used more fre-
quently in the last 12 months. The majority of these differ-
ences between males and females remained consistent
over the duration of the study. Likewise for ecstasy, with
the exception of lifetime use, males were more likely to
have used ecstasy in the last three months and used more
frequently in the last 12 months.

The propensity for males to be a higher risk group
may be a result of the differences in the level of risk and
protective factors for drug use experienced by males in
comparison with females [51]. In particular, research
suggests that the biological and social consequences of
drug use may be stronger protective factors for females
in comparison with males; in particular, greater social
sanction against drug use by females in comparison with
males [51,52]. Whereas for males, it may be higher levels
of impulsivity or the need to use drugs with the motiv-
ation of enhancing their capacity to cope that explain
some of the increased levels of drug use, more so than
for females [53]. Gaining a greater understanding of the
risk and protective factors which lead to gender differ-
ences in drug use is essential because a more compre-
hensive understanding of these factors could assist in
making prevention program equally and more effective
for both males and females.

The Climate Schools program was not effective in chan-
ging meth/amphetamine use. This result may explained by
the low levels of use in the sample (4-5%) and the lack of
variation in use both within and between schools over the
study duration, which were evident in the HLM analyses.
Students’ intentions to use cannabis in the next 12 months
did not significantly differ among the intervention and
control groups at any of the survey occasions. Although
students in the control group reported significantly greater
intent to use meth/amphetamine than the intervention
group immediately post-intervention, this effect did not
persist at the later follow-up occasions. Similarly, by the
10-month follow-up the intervention and control groups
did not differ in terms of intent to use ecstasy in the next
12 months. These findings are likely to reflect the very low
levels of intention reported by students in both groups to
use cannabis, meth/amphetamine and ecstasy throughout
the study period.

Finally, it is important to note that the Climate Schools
program was well received by teachers and students. Feed-
back from the current study indicates that it was feasible
to implement a six-lesson computer-based program about
illicit substances to Year 10 students. By delivering the
program via computers, traditional obstacles to successful
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implementation, such as the need for teacher training and
high costs, appear to have been overcome. Although some
teachers reported finding it difficult to access computers
to deliver the program, there have been improvements in
access to computer technology at Australian schools in
the past six years since this trial was conducted and sev-
eral recent initiatives. For example, the Bring Your Own
Device (BYOD) scheme, in which students are encouraged
to bring their own laptop or tablet to school, is likely to in-
crease access to computers and improve the feasibility of
using computer- and Internet-based programs.

Limitations

Despite randomisation, the control group was typically a
higher risk group than the intervention group at baseline
on a number of drug use measures. Although all the ana-
lyses took baseline scores into account to control for dif-
ferences between the intervention and control group, this
does not necessarily control for the possibility that the
control group may have a higher-risk trajectory over time.

In terms of the analyses employed in the current study,
it should be noted that ANCOVA and hierarchical regres-
sion procedures are not necessarily the most powerful al-
ternatives when assumptions violated. In recent years,
Generalized Estimating Equations (GEEs) have emerged as
a superior approach for analysing longitudinal repeated
measures data [54,55] and as such, it would be beneficial
to conduct future analyses using a GEE approach.

The attrition of high-risk students, which is a common
occurrence in school-based prevention research [56-59],
is also potentially problematic. Attrition of high-risk stu-
dents has the potential to limit the external validity of
findings and may also result in an overestimation of pro-
gram effects. In the current study there was no evidence
of differential attrition, which suggests that the preven-
tion effects which have been detected are not spurious
positive findings which have resulted from higher-risk
subjects dropping out of the intervention group rather
than the control condition.

Another limitation pertains to the accuracy of collecting
self-report data on substance use. However, there is evi-
dence to support the validity of self-report of alcohol and
other drug use with adolescents [60-62]. In the current
study, assurances of confidentiality were repeatedly pro-
vided during survey administration [63] and clear infor-
mation was provided about the anonymity of individuals
and schools in the provision of results [44], factors which
have both been shown to enhance self-report accuracy.

Finally, the current study was powered for a standard-
ized difference of 0.15, which is consistent with effects re-
ported for other universal school-based interventions for
alcohol and other drugs [33,64]. Such a modest size of ef-
fect is most impactful when applied across large popula-
tions and the Internet-based delivery of the Climate
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Schools program makes such large-scale implementation
possible. However, a limitation of universal approaches is
their limited impact on adolescents who are most highly
at risk of developing problems or who have already devel-
oped problems. Targeted prevention programs specifically
tailored to the needs of these individuals, such as the se-
lective personality-targeted Preventure program [65,66],
may be more suitable for high-risk students and produce
greater effects.

Conclusions

The Climate Schools: Psychostimulant and Cannabis Mod-
ule was found to increase cannabis- and psychostimulant-
related knowledge and was also effective in modifying
pro-drug attitudes. Compared to drug education as usual,
the computer-delivered harm-minimisation program led
to a plateau in the frequency of ecstasy use as well as re-
ducing the frequency of cannabis use (for females only).
The Climate Schools program was successful in reducing
intent to use ecstasy and meth/amphetamine in the short-
term, however these effects did not persist over time. No
changes were demonstrated for meth/amphetamine use
behaviour. These findings, together with positive evalua-
tions from teachers and students, provide further support
that prevention programs based on a harm-minimisation
approach and delivered by computer offer an innovative
new platform for the delivery of prevention education for
both licit and illicit drugs in schools.
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