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Abstract

Objective: The purpose of this study was to investigate the effectiveness of alcohol prevention
policies and programs implemented in a linked sample of Ontario COMPASS high schools in
reducing youth binge drinking over time at both the population- and individual—levels.

Methods: This longitudinal study utilized the COMPASS Year 2 and 3 student- and school-
level data obtained from the 16,491 linked students who had complete information for the binge
drinking outcome measure as well as the relevant student-level covariates and who attended the
same 77 Ontario high schools in both years. The COMPASS student-level questionnaire (Cq)
was used to measure the relative student-level covariates as well as the binge drinking outcome
measure. Binge drinking was measured using the question: “In the last 12 months, how often did
you have 5 drinks of alcohol or more on one occasion?” Students who indicated that they
consumed 5 or more alcoholic drinks in one occasion either once a month or more frequently
were classified as being current binge drinkers. Conversely, individuals who responded that they
engaged in a similar pattern of alcohol consumption ranging from less than once a month to
never were labelled as being non-current binge drinkers. School-level data regarding the changes
in alcohol prevention policies and programs that occurred from Year 2 to Year 3 for this sample
of schools was assessed using the Year 3 COMPASS School Policies and Practices (SPP)
administrator questionnaire. Using this linked sample, a McNemar’s test was performed to see if
there was any significant change in the prevalence of student binge drinking from Year 2 to Year
3. Difference-in-differences changes analyzed using a One-Way Analysis of Variance (ANOVA)
and a longitudinal model analyzed using a Generalized Estimating Equation (GEE) were used to
determine if changes in school-level alcohol prevention interventions between these two years
were significantly associated with a change in the school-level prevalence of student binge
drinking as well as with a change in individual student binge drinking behaviours, respectively,
over time.

Results: At the population level, neither of the 19 specific alcohol prevention interventions (F =
1.00, dfl = 19, df2 = 3679, p-value = 0.4631) nor any of the 6 distinct intervention categories (F
= 1.18, dfl = 6, df2 = 1553, p-value = 0.3123) were associated with a statistically significant
relative reduction in the school-level prevalence of binge drinking from Year 2 to Year 3 when
compared to the change observed in the pooled sample of control schools. Similarly, neither of
the 19 specific alcohol prevention interventions (p-value = 0.6976) nor any of the 6 distinct
intervention categories (p-value = 0.5355) were associated with a statistically significant increase
or decrease in an average student’s risk of being a current binge drinker from Year 2 to Year 3
who attended an intervention school (or category) in comparison to the risk of a similar average
student who attended one of the control schools while controlling for important student- and
school-level covariates. As expected, the McNemar’s test showed that the proportion of current
binge drinkers in the linked sample increased significantly over time as the cohort aged from
14.9% in Year 2 to 24.4% in Year 3 (p-value <.0001).



Implications and Conclusions: Only 19 of the 77 Ontario high schools implemented new
school-level alcohol prevention interventions between Year 2 and Year 3 with none of them
being associated with a statistically significant decrease in binge drinking at the population or the
individual level. However, a zero tolerance punishment policy and a student education program
involving displays and pamphlets may have shown some potential for possibly having some
public health impact on this behaviour at the individual level and should be further explored.
Overall, the high school setting may not be the best place to intervene for this type of work
and/or the current school-level alcohol prevention initiatives implemented in this province may
be too simplistic in nature. Future research should evaluate the impact of more intricate programs
that are only partially implemented within the high school environment as well as higher macro-
level policies like increasing taxation on alcohol, increasing the minimum legal drinking age, and
banning alcohol advertisements within Ontario as these may serve as more promising approaches
for reducing youth binge drinking in this province. All of this is important since, unsurprisingly,
the prevalence of binge drinking in this sample increased significantly over time as students
aged. All in all, this is the first quasi-experimental longitudinal study to simultaneously evaluate
the potential ability of multiple different high school-level alcohol prevention interventions to
possibly reduce youth binge drinking in order to generate real-world evidence about this topic in
Ontario.
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Chapter 1 — Introduction and overview

Many Canadian youth binge drink and this behaviour is associated with numerous
negative health outcomes such as road traffic accidents and suicide as well as the development of
multiple chronic health problems later on in life (Miller et al., 2007; Karagulle et al., 2010;
Jander et al., 2014). Both modifiable (i.e. marijuana use) and demographic (i.e. grade) individual
factors as well as the school environment (i.e. school policies and programs) are associated with
youth binge drinking (Leatherdale & Rynard, 2013; Leatherdale & Herciu, submitted). However,
it may be more apt to target interventions at the school-level rather than the individual student-
level as a means of high-risk alcohol consumption prevention as interventions that are designed
to modify the school environment may have the potential for generating a larger population-level
impact (Matson-Koffman et al., 2005). With binge drinking youth being more likely to continue
practicing this behaviour later on in life, the high school environment may be a good place for
trying to reduce and prevent binge drinking via alcohol prevention interventions given that the
majority of youth are enrolled in high school where they feel like they receive the most education
regarding alcohol’s negative health effects (Han et al., 2014; Costello et al., 2012; Dick et al.,
2011). Nevertheless, limited and unclear evidence exists regarding which specific types of
interventions within the secondary school setting may be the most effective in reducing and
preventing youth binge drinking (Costello et al., 2012; Leatherdale & Herciu, submitted). To
clarify this, a longitudinal investigation of how changes in different school-level alcohol
prevention policies and programs may impact student binge drinking was performed using data
from the 16,491 students attending the 77 Ontario secondary schools who participated in Year 2

and Year 3 of the COMPASS study.



Chapter 2 — Literature review

2.1 Recommended alcohol intake levels

According to Canada’s Low-Risk Alcohol Drinking Guidelines, in order to reduce the
risk of experiencing injury and/or developing long-term health problems, it is recommended that
women do not consume more than 10 drinks a week and no more than 2 drinks a day on most
days (Butt et al., 2011). Similarly, it is recommended that men do not consume more than 15
drinks a week and no more than 3 drinks a day on most days; men should also not consume more
than 4 drinks and women should not consume more than 3 drinks on one single occasion. These
guidelines are in reference to one standard drink being equivalent to any one of the following:
one 341 millilitre (ml) or 12 ounce (0z.) bottle of 5% alcohol beer, cider, or cooler; one 142 mi
or 5 oz. glass of 12% alcohol wine; or one 43 ml or 1.5 oz. serving of 40% distilled alcohol (Butt
et al., 2011). If the average person abides by these guidelines when consuming alcohol, he or she
will usually experience no significant health effects. However, if individuals surpass such
recommended drinking guidelines by binge drinking — where, in the last year, alcohol
consumption may have reached or exceeded 4 standard drinks on one occasion for females and 5
for males —, they increase their risk of suffering an injury, experiencing harm, and/or developing
chronic health problems later on in life (Centre for Addiction and Mental Health, 2008;

Karagulle et al., 2010; Stolle, Sack & Thomasius, 2009; Jander et al., 2014).

2.2 Injury and harm as consequences of youth binge drinking

It has been demonstrated that youth who binge drink are at an increased risk of suffering
from many different types of injury and harm, some of which may be fatal. For instance, road
traffic accidents due to drinking and driving or being a passenger of a driver who was found to

be binge drinking is the main cause of death resulting from youth binge drinking (Stolle, Sack &



Thomasius, 2009). Likewise, suicide, attempted suicide, violence, being a victim of unwanted
sexual activity, and other forms of injury are also some of the other short-term, acute health
issues that can result from youth binge drinking (Stolle, Sack & Thomasius, 2009; Karagulle et
al., 2010; Centers for Disease Control and Prevention, 2004; Cullen et al., 1999; Miller et al.,

2007).

2.3 Binge drinking and chronic health problems in later life

Youth binge drinking is also responsible for increasing the risk of developing one or
more different chronic health conditions in later life such as alcohol-related fetal damage
possibly resulting from binge drinking while pregnant during youth; infertility; neurotoxicity;
brain damage and cognitive deficits; mood and personality disorders; oral, esophageal, larynx,
and breast cancer-related morbidity and mortality; liver cirrhosis; heart disease; stroke;
hypertension; high blood pressure; an increased risk for obtaining sexually transmitted diseases;
and/or becoming overweight or obese (Stolle, Sack & Thomasius, 2009; Oesterle et al., 2004;
Jander et al., 2014; Zeigler et al., 2005; Centers for Disease Control and Prevention, 2004;

Cullen et al., 1999).

2.4 Prevalence of youth binge drinking in Ontario

Although the prevalence of youth binge drinking has declined over time according to the
Ontario Student Drug Use and Health Survey (OSDUHS), a large proportion of Ontario youth
still engage in this behaviour which underlines the importance of reducing and preventing binge
drinking among high school students (Centre for Addiction and Mental Health, 2013). Data from
the 2013 wave of OSDUHS identified that the past year prevalence of binge drinking (having 5
or more alcoholic drinks in the past month) among those in grades 7-12 was 19.8% (CAMH,
2013). This was a significant decline compared to the past year prevalence of binge drinking

3



among this same age group that participated in the 1999 wave of OSDUHS which was 27.6%.

Despite a decline over time provincially, the rates of youth binge drinking in Ontario
continue to remain high. According to the 2012-2013 self-reported COMPASS data, 22.9% of
grade 9-12 students in Ontario were identified as being current binge drinkers (Leatherdale,
2015). This high prevalence of high school student binge drinking is significantly greater than
that of middle school students where less than 5% of grade 7 students were classified as binge
drinkers in 2011 according to OSDUHS (CAMH, 2013). Such numbers support the fact that the
prevalence of binge drinking significantly increases with grade where there is a 326% increase in
the prevalence of current binge drinking between grade 9 (8.6%) and 12 (36.7%) students
according to the 2012-2013 COMPASS study results (Leatherdale & Rynard, 2013; Herciu et al.,
2014; Leatherdale & Burkhalter, 2012; Leatherdale, 2015). These statistics clearly suggest that
action must be taken to reduce the high prevalence of binge drinking in high school.

Youth who binge drink are also more likely to continue engaging in such a hazardous
pattern of alcohol consumption later on in life (Wechsler et al., 1995; Dick et al., 2011; Englund
et al., 2008; Pitkanen et al., 2005; McCarty et al., 2004; Oesterle et al., 2004; Guo et al., 2000).
For instance, one study has shown that roughly 50% of males and one third of females who binge
drank during adolescence also performed this behaviour in early adulthood in comparison to only
19% and 8% of their non-binge drinking adolescent counterparts, respectively (McCarty et al.,
2004). Clearly, the current prevalence rates of this behaviour for youth are not on track to meet
the Cancer 2020 target for Ontario where 98% of Ontarians are to practice safe alcohol
consumption as proposed by the Centre for Addiction and Mental Health low-risk drinking

guidelines (Canadian Cancer Society, 2006). Alcohol prevention efforts should therefore be



aimed at secondary school students given that this is the period where binge drinking starts to

become a serious problem as well as a time when life-long behaviours begin to be formed.

2.5 Ecological models

Using ecological models in youth binge drinking research can help to map out which
factors should be taken into consideration as the most important influences affecting this
behaviour. According to Bronfenbrenner’s Ecological Model of Human Development (Figure 1),
there are multiple levels of influence that affect, and which are affected by, human behaviour and
development (Bronfenbrenner, 1977). These levels are: the individual level (i.e. one’s age,
gender, behaviours, perceptions, etc.), the microsystem (i.e. the relations that exist between a
person and his or her immediate environment), the mesosystem (i.e. the interrelations between
two or more major settings containing the person), the exosystem (i.e. an expansion of the
mesosystem which does not contain the person but that includes other formal and informal social
structures which immediately encompass the settings in which the person is found and therefore
influence those settings), and the macrosystem (i.e. the overall cultural or subcultural
institutional patterns — such as educational systems — which affect the expression of the mirco-,
meso-, and exosystems) (Bronfenbrenner, 1977; Bronfenbrenner, 1989). With respect to youth
binge drinking, Kairouz & Adlaf (2003) have found that two levels which require special
attention are individual student-level characteristics and characteristics of the school
environment which are appropriate individual- and macro-level examples, respectively, of
factors that may influence youth binge drinking. Some important individual student-level factors
that may predict youth binge drinking are one’s behaviours and perceptions associated with
heavy drinking as well as one’s age, gender, and ethnicity (Kairouz & Adlaf, 2003). At the

school environment level, Kairouz & Adlaf (2003) suggested that an important factor affecting



student binge drinking is how tolerant a school is relative to student alcohol use via numerous
factors that may include school-level policies and programs. Given that when both of these
individual- and macro-levels were included in the model, in comparison to when only either one
of the two were included, there was a significant increase in its fit justifies why both individual
student-level characteristics as well as school-level policies and programs were examined as
important and necessary factors for explaining high school youth binge drinking within this

manuscript (Kairouz & Adlaf, 2003).

Figure 1: Bronfenbrenner’s Ecological Model of Human Development adapted from
Bronfenbrenner, 1989.
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2.6 Student-level factors affecting youth binge drinking in high school

Individual-level factors and characteristics are important components of the ecological
model which serve as key determinants of student binge drinking. These factors also have an
influence on if and how the larger levels of the ecological model — such as the school
environment — will shape one’s binge drinking behaviours. Previous research has determined that
certain modifiable student behaviours and demographic characteristics may predict youth binge

drinking behaviours.

2.6.1 Modifiable student behaviours

There are a variety of different modifiable risk behaviours that have been determined to
be associated with binge drinking among high school students. For example, binge drinking
among high school students has been linked to being overweight or obese, being physically
active, smoking tobacco, and using marijuana (Eichen et al., 2012; Oesterle et al., 2004; Rainey
et al., 1996; McCaul et al., 2004; Wichstrom & Wichstrom, 2009; Herciu et al., 2014; Bedendo
& Noto, 2015; Costello et al., 2012; Leatherdale & Ahmed, 2010; Feldman et al., 1999;
Camenga et al., 2006; Field et al., 2002; Leatherdale, Hammond & Ahmed, 2008; Leatherdale &
Burkhalter, 2012; Kirby & Barry, 2012). With the exception of being physically active, the co-
occurrence of such behaviours alongside binge drinking amongst this population of high school
students (Leatherdale & Rynard, 2013; Leatherdale, 2015; Costello et al., 2012) may further
increase their risk of developing numerous different chronic diseases. As well, it is important to
understand these associations between these behaviours and youth binge drinking given that

alcohol prevention efforts may be able to also prevent some of these other unhealthy acts.



2.6.2 Demographic characteristics

Aside from individual behaviours, it is important to acknowledge that there are also non-
modifiable individual characteristics which are associated with youth binge drinking. Research
has demonstrated that males are more likely than females to be current binge drinkers
(Leatherdale & Rynard, 2013; Herciu et al., 2014; Leatherdale & Ahmed, 2010; Leatherdale,
Hammond & Ahmed, 2008; Leatherdale, 2015; Costello et al., 2012; Hilarski, 2005; Kairouz &
Adlaf, 2003). Furthermore, the prevalence of youth binge drinking has also been shown to
increase with grade (Leatherdale & Rynard, 2013; Herciu et al., 2014; Leatherdale & Ahmed,
2010; Leatherdale, 2015; Leatherdale & Burkhalter, 2012; Coker & Borders, 2001; CAMH,
2013). High school students are also more likely to be current binge drinkers if they have more
weekly spending money and/or if they are of White ethnicity (Herciu et al., 2014; Costello et al.,
2012). Knowing the relationships between such personal features and binge drinking behaviours
provides valuable information regarding how alcohol prevention efforts should be tailored
around these non-modifiable characteristics in order for such interventions to achieve optimal

effectiveness.

2.7 School-level factors affecting youth binge drinking in high school

The high school environment is a good, but not ideal, setting for implementing youth
alcohol prevention interventions by means of school-level policies and programs. One
explanation for why this particular place may not serve as the perfect grounds to intervene in
order to try and limit student binge drinking is because high school students do not frequently
engage in this behaviour on school property (Centers for Disease Control and Prevention, 2009).
Instead, youth enrolled in secondary school commonly state that the location where they most

regularly binge drink is at another person’s home (Centers for Disease Control and Prevention,



2009). Likewise, research also demonstrates that students who spend more evenings out with
friends have a higher probability of binge drinking, with this behaviour being likely to occur off-
school property such as at parties or other similar night-time social events (Patrick et al., 2013
Ramstedt et al., 2013).

Nevertheless, the school environment remains relevant to this context given that
regardless of their socioeconomic status, all youth are allowed to attend high school. This results
in a large majority of youth being enrolled in secondary school where roughly 90% of the youth
population has access to this environment (Costello et al., 2012; Bauman & Phongsavan, 1999).
With so many individuals being present within one environment for a significant period of time
during the day, school-level alcohol prevention interventions may be able to target a large
proportion of the high school student population. School-level policies and programs may have
the potential to alter the rate of this behaviour especially given the existing link between student
binge drinking and school-based alcohol prevention interventions (Costello et al., 2012;
Leatherdale & Herciu, submitted; Poulin & Nicholson, 2005). As well, schools provide a natural
setting for implementing and evaluating alcohol prevention interventions which allows for the
development of practice based evidence in such real-world settings (Botvin & Griffin, 2007;
Leatherdale et al., 2014).

The school environment also serves as a key binge drinking intervention site due to its
ability to provide students with relevant alcohol prevention education. For example, students
identify the school as the most common place for learning about the negative health effects
associated with alcohol consumption (Han, Kim & Kim, 2014). For such reasons the school
environment serves as a good place for drug refusal skills to be taught and for substance use

norms to be corrected (Botvin & Griffin, 2007); the alcohol-related norms and harms that



students may learn in school have been found to be inversely related to the number of upper-year
student drinkers (Kairouz & Adlaf, 2003). These educational interventions can be incorporated
within the regular school curriculum given that many schools are required to provide drug
education to their students (Botvin & Griffin, 2007).

Therefore, the high school environment offers an opportunity for alcohol prevention
efforts to be enforced to students in order to try and reduce binge drinking behaviours. According
to the literature, school-level policies and programs are important school-level environmental
factors that affect youth binge drinking (Kairouz & Adlaf, 2003; Leatherdale & Herciu,

submitted; Evans-Whipp et al., 2013; Griffin & Botvin, 2010; Gmel et al., 2012).

2.7.1 Current literature on high school alcohol prevention policies and programs

Surveillance and punishment policies

Limited research exists on the effectiveness of high school alcohol prevention policies in
reducing student binge drinking. As can be seen in Table 1, one study by Leatherdale & Herciu
(submitted) evaluated the potential impact of high school alcohol prevention policies and
programs implemented in Ontario COMPASS schools on binge drinking using the Year 1 and
Year 2 longitudinal sample of students. During this time, two different schools implemented
similar surveillance and punishment policies that included banning students caught under the
influence of alcohol at school events from being able to enter such events and/or future events.
Although for one of the schools a current binge drinking student at time 1 had a significantly
lower likelihood of being a non-binge drinker at time 2 relative to a student who attended one of
the control schools, results showed that such a significant difference was non-existent for the
other school that implemented a similar policy (Leatherdale & Herciu, submitted). Furthermore,

another study by Goldberg et al. (2007) investigated the ability of a random drug and alcohol
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testing (DAT) intervention to reduce past month and past year illicit drug and alcohol use in high
school athletes. For this surveillance and punishment policy, if a student was found to be
consuming such substances, his or her parents would be notified and the student would be
banned from continuing to participate in the respective athletic sport if he or she refused to
receive counselling. At some of the follow-up time points, this intervention was associated with a
significant decrease in students’ past-year alcohol use with respect to the control schools

(Goldberg et al., 2007).

Counselling programs

Few studies have also explored the effectiveness of high school alcohol prevention
programs. For instance, three different intervention schools implemented similar alcohol
prevention programs that were based on addiction counselling for those with problematic alcohol
use behaviours (Leatherdale & Herciu, submitted). As Table 1 illustrates, none of these
interventions were found to be potentially effective in reducing or preventing individual student
binge drinking behaviour, with such interventions actually appearing to possibly be associated
with more student binge drinking relative to the control schools (Leatherdale & Herciu,
submitted). Under this same type of intervention category, two other separate studies explored
the ability of alcohol counselling programs rooted in motivational interviewing techniques to
decrease alcohol use behaviours (Gmel et al., 2012; Mitchell et al., 2012). Although the brief
group motivational interviewing techniques explored by Gmel et al. (2012) appeared to be
ineffective in reducing heavy drinking, the brief motivational interviewing intervention assessed
by Mitchell et al. (2012) appeared to be associated with a significant reduction in the frequency

of drinking to intoxication among high school students.
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Programs with three or more different components

Moreover, the potential effectiveness of school-level alcohol prevention interventions
involving more comprehensive programs that include three or more different components does
not appear to be much clearer. One such multi-component program is the Schools Using
Coordinated Community Efforts to Strengthen Students (SUCCESS) Project which consists of
various interventions surrounding student education, counselling, and parental involvement
(NCPC, 2009; Clark et al., 2010). A similar comprehensive program is Project Towards No Drug
Abuse (TND) where students are also exposed to a variety of different educational, decision-
making, social skills, and motivational development elements aimed towards reducing alcohol
use behaviours (NCPC 2009; Griffin & Botvin, 2010; Gorman, 2014; Sussman et al., 2012). In a
study conducted by Clark et al. (2010), it was revealed that there was no significant difference in
the number of times that students drank until they got drunk in the past month between those
attending SUCCESS intervention and those attending control alternative high schools. Although
two separate studies explored the ability of Project TND to reduce student drunkenness, one
showed a significant reduction in this measure while the other concluded that the program has

mixed effects (Sussman et al., 2012; Gorman, 2014).

Student education programs

Some literature also exists on high school-based alcohol prevention programs focused on
student education. Two separate studies investigated the effectiveness of similar drug education
interventions based on harm reduction, how to make good decisions regarding drug use, and
improving knowledge about the harms and risks associated with substance use (Midford et al.,

2012; Sloboda et al., 2009). In the study by Midford et al. (2012) it was revealed that junior high
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school students who received such an intervention had a significantly lower likelihood of getting
drunk relative to control students. Conversely, the opposite was found by Sloboda et al. (2009)
where students who received this type of intervention in grade 7 and once again in grade 9 were
significantly more likely to binge drink in grade 11 than students who were not exposed to this
program. In a different investigation it was shown that junior secondary school students who
perceived that they would receive alcohol education if they were found consuming alcohol, were
exposed to an abstinence alcohol message, or were exposed to a harm minimization alcohol
message at school experienced a significant reduction in the likelihood of student binge drinking

one year later (Evans-Whipp et al., 2013).

Staff training and education programs

With respect to interventions focused on teaching and training school staff to administer
alcohol prevention programs to high school students, two general types of interventions seem to
be evaluated more commonly in the literature. The first kind involves trained school personnel
delivering personality-targeted interventions to students whereas the second type consists of
teachers learning about how they can reduce alcohol use among their students via educational
interventions (Conrod et al., 2013; O’Leary-Barrett et al., 2010; Peleg et al., 2001; Strom et al.,
2015). As shown in Table 1, although both staff-administered personality-targeted interventions
generally showed potential in being able to effectively reduce binge drinking among students,
only one of the two teacher-delivered educational programs was found to be associated with a

positive effect on alcohol use relative to its control.
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Programs with two different components

A small proportion of the available scientific evidence appraising the ability of secondary
school alcohol prevention approaches to impact student binge drinking has also focused on
interventions that involve two different components. One such intervention is “Preventure”
which utilizes motivational interviewing and cognitive behavioural therapy in order to reduce
binge drinking among students with specific personality profiles; “Preventure” was not found to
have a significant influence on student binge drinking in a study by Lammers et al. (2015).
However, the “Resilient Families” intervention is a bi-component alcohol prevention method
involving a social relationship curriculum as well as a parent education component that did
significantly reduce the likelihood of students progressing towards a pattern of heavy alcohol

consumption in Australian high school students (Toumbourou et al., 2013).
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Table 1: Some high school-specific alcohol prevention policy and program interventions present

within the literature and their suggested effectiveness based on the respective studies

Type of Description of Intervention Target Findings Authors
Intervention Grade
()
Surveillance The school began conducting breathalyser 9-12 An intervention school current binge drinker in | (Leatherdale &
and tests at school events and students were Y1 is significantly (p<0.1) less likely to be a Herciu
punishment required to pass these tests in order to be non-binge drinker in Y2 compared to a control | (submitted)
policy allowed to enter such events. school current binge drinker.
A random drug and alcohol testing (DAT) 9-12 No significant difference in past month illicit Goldberg et al.,
intervention was implemented and directed drug and alcohol use. However, intervention 2007
towards high school athletes. Students school athletes reported significantly less past
testing positive for any use had their parents year illicit drug and alcohol use relative to
notified and would be banned from sports those in control schools at the second and third
participation if they refused counselling. follow-up periods.
The school banned students caught to be 9-12 No significant difference (at a p value of 0.1) Leatherdale &
under the influence of alcohol at school in the likelihood of a current binge drinker in Herciu
events from attending future events. Y1 to be a non-binge drinker in Y2 between an | (submitted)
intervention and control school student.
If one was found consuming alcohol at 9 No significant change in the likelihood of Evans-Whipp
school, he or she would be expelled (based student binge drinking (at 1 year follow-up) etal., 2013
on student perceptions)
If one was found consuming alcohol at 9 No significant change in the likelihood of Evans-Whipp
school, the police would be called (based on student binge drinking (at 1 year follow-up) etal., 2013
student perceptions)
If one was found consuming alcohol at 9 No significant change in the likelihood of Evans-Whipp
school, he or she would be suspended (based student binge drinking (at 1 year follow-up) etal., 2013
on student perceptions)
Student The school began having a sequence of 9-12 An intervention school current binge drinker in | (Leatherdale &
education general information sessions and guest Y1 is significantly (p<0.05) more likely to be a | Herciu
programs speakers during the school year. non-binge drinker in Y2 compared to a control | (submitted)
school current binge drinker.
The school began having a sequence of 9-12 An intervention school current binge drinker in | Leatherdale &
general information sessions and one guest Y1 is significantly (p<0.1) less likely to be a Herciu
speaker from the local Public Health Unit. non-binge drinker in Y2 compared to a control | (submitted)
school current binge drinker.
Students found consuming alcohol at school 8 Significant reduction in the likelihood of Evans-Whipp
would be instructed about its harms by a student binge drinking (at 1 year follow-up) etal., 2013
teacher (based on student perceptions)
Students being exposed to an abstinence 8 Significant reduction in the likelihood of Evans-Whipp
alcohol message (based on student student binge drinking (at 1 year follow-up) etal., 2013
perceptions)
Students being exposed to a harm 8 Significant reduction in the likelihood of Evans-Whipp
minimization alcohol message (based on student binge drinking (at 1 year follow-up) etal., 2013
student perceptions)
A harm reduction focused drug education 8-9° Students who received the intervention were Midford et al.,
intervention addressing all drug use was significantly less likely to consume alcohol and | 2012
conducted with alcohol receiving the greatest to get drunk in comparison to those in the
coverage. control school.
The universal school-based substance abuse 7,9 A significantly greater number of intervention Sloboda et al.,
prevention program, Take Charge of Your school 11™ grade students at follow-up 2009
Life (TCYL) was delivered in 41 treatment reported higher past month drunkenness and
schools and evaluated as a 5-year study. past 14-day binge drinking than control
students.
Counselling The school had a mental health and 9-12 An intervention school non-binge drinker in Leatherdale &
programs addictions counsellor come in to school once Y1 is significantly (p<0.05) more likely tobea | Herciu
a week. current binge drinker in Y2 compared to a (submitted)
control school non-binge drinker.
The school would refer at-risk students 9-12 An intervention school current binge drinker in | Leatherdale &
based on their alcohol use behaviours to Y1 is significantly (p<0.1) less likely to be a Herciu
alcohol addiction counselling non-binge drinker in Y2 compared to a control | (submitted)
school current binge drinker.
On-site mental health and addictions nurse 9-12 An intervention school non-binge drinker in Leatherdale &
which also links students with prevention Y1 is significantly (p<0.05) more likely to bea | Herciu

services at the local PHU and hospital.

current binge drinker in Y2 compared to a
control school non-binge drinker.

(submitted)
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Brief group motivational interviewing 10-13 This type of intervention was shown to be Gmel etal.,
techniques for reducing heavy drinking for ineffective in reducing heavy drinking for 2012
those considered to be at medium and high students at all levels of risk.
risk for heavy drinking
Behavioural Health Counselors (BHCs) 9-12 At the 6-month follow-up, students who Mitchell et al.,
delivered school-based screening, brief received any of the interventions reported a 2012
intervention, and referral to treatment significant reduction in the frequency of
programs drinking to intoxication
Staff training | The Adventure trial was conducted where 9 This intervention had significant long-term Conrod et al.,
and education | school staff were trained to provide brief effects on reducing binge drinking rates for 2013
for staff- pe_rson_alityjtargete(_j interventions to students _high-risl_( youth and also reduced drinking rates
administered with high-risk profiles for alcohol use in low-risk youth
Staff members were trained to administer 9 After 6 months, results showed statistically O’Leary-
programs teacher-delivered personality-targeted significantly lower binge-drinking rates for Barrett et al.,
interventions students who reported alcohol use at baseline 2010
This was a 3 day staff-administered 10 The rates of alcohol consumption did not Peleg et al.,
intervention which consisted of lectures and change in the intervention group whereas these | 2001
information sessions, life skills training, and increased significantly in the control group at
student-parent activities the one and two year post-intervention follow-
up.
This teacher-delivered school-based alcohol 8-9 At one-year follow-up, there was no significant | Strometal.,
prevention program used educational difference between the intervention and control | 2015
interventions centered on problem-based group in the frequency of monthly alcohol use.
learning
Two different | A breathalyzer test was introduced at school 9-12 No significant difference (at a p value of 0.1) Leatherdale &
intervention events (entry into such events was dependent in the likelihood of a current binge Herciu
components on passing this test). As well, a motivational drinker/non-binge drinker in Y1 to be a non- (submitted)
speaker educated students about binge binge drinker/current binge drinker in Y2
drinking. between an intervention and control school
student.
The Resilient Families intervention involved | 7-8* Students in the intervention schools Toumbourou et
students being exposed to a social experienced significant reductions in any al., 2013
relationship curriculum. As well, the lifetime use of alcohol as well as in the
students’ parents were also provided with progression to frequent and heavy alcohol use
techniques to reduce alcohol abuse via relative to control school students.
parent education.
“Preventure” is an intervention consisting of | 8-10 The rates of student binge drinking were not Lammers et al.,
both motivational interviewing and cognitive significantly different between the intervention | 2015
behavioural therapy in order to try and and control schools at one year follow-up.
reduce binge drinking in students with
different, but specific, personality profiles.
Three or Project SUCCESS was implemented and 9-12 No significant differences were observed Clark et al.,
more consisted of drug prevention education, between the intervention and control schools in | 2010
different individua}l ar}d group counselling, parent terms 01_‘ the _number of occasions that
intervention communication, a_nd student referrals to _altern_atl\{e hl_gh school students drank to
community agencies. intoxication in the past 30 days
components Project TND was implemented and consisted | 9-12 Mixed evidence exists overall regarding the Gorman, 2014
of social, stress-coping, and decision- ability of Project TND to reduce the prevalence
making skill development; drug education; of alcohol use or the prevalence of being drunk
and learning about how to have self-control in students attending regular and/or
and make good decisions continuation high schools
24 high schools were randomized to a 9-12 After 1 year, both treatment groups showed Sussman et al.,
standard care group, a TND classroom significant reductions in past 30-day 2012
program only, or to a TND classroom drunkenness with no significant differences
program plus a motivational interviewing between the two treatment groups
booster
19 high schools were randomized to receive 9 After 10 months, the combined intervention Koning et al.,
intervention 1 (student intervention significantly reduced heavy weekly drinking. 2009

involving educational lessons, school
regulations, drug monitoring system , and
parental involvement), 2 (parent intervention
targeting parental rules for their children’s
alcohol use), or 3 (the combined student and
the parent interventions).

After 22 months, the combined intervention
did not have a statistically significant effect on
heavy weekly drinking

Notes: * These studies were conducted in Victoria, Australia where secondary school consists of grades (years) 7-12.
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2.8 Research gaps

As illustrated in Table 1, the available research showing which high school-level alcohol
prevention policies and programs may be able to potentially prevent or reduce student binge
drinking is sparse. This is because the evaluation of alcohol prevention initiatives has largely
been focused on the university and college settings with few studies assessing the impact of high
school-based interventions (Foster, Neighbors & Pai, 2015; Wilson et al., 2016; Carey et al.,
2007; Saltz et al., 2009; Turrisi et al., 2009). Out of the few existing studies that did focus on the
high school environment, significant gaps are present in this limited body of evidence. For
instance, mixed evidence exists regarding the effectiveness of alcohol prevention policies
focused on surveillance and punishment, multi-component programs such as project TND, some
comparable drug education programs, and teacher-administered educational programs in
significantly impacting student binge drinking (Leatherdale & Herciu, submitted; Sussman et al.,
2012; Gorman, 2014; Midford et al., 2012; Sloboda et al., 2009; Peleg et al., 2001; Strom et al.,
2015). As well, the potential effectiveness of interventions like the surveillance and punishment
DAT policy remains unclear as this policy was correlated with a significant reduction in past-
year alcohol use at only the second and third of the four follow-up time points with respect to the
control schools (Goldberg et al., 2007).

One other issue with the findings reported by these high school alcohol prevention
intervention studies is that not all papers consistently investigated binge drinking per se as the
outcome of interest with some having looked at the frequency of drinking to intoxication, getting
drunk, or alcohol use in general (Mitchell et al., 2012; Midford et al., 2012; Peleg et al., 2001;
Strom et al., 2015; Goldberg et al., 2007; Clark et al., 2010; Gorman, 2014; Sussman et al.,

2012). Similarly, given that the risk of this behaviour is dependent on grade, it is also difficult to
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interpret the possible success of such intervention methods since not all of the research has
evaluated the effectiveness of such interventions on students present in the same grades. For
example, the study by Gmel et al. (2012) included students in grades 10-13 whereas the one by
Mitchell et al. (2012) looked at grade 9-12 students; similar discrepancies in the subjects’ grades
also exist in other studies investigating similar prevention programs (Midford et al., 2012;
Sloboda et al., 2009; Peleg et al., 2001; Strom et al., 2015). As well, some of the research also
looked at students who did not attend regular high schools or who were part of a certain type of
student population with a specific risk for binge drinking (Clark et al., 2010; Gorman, 2014;
Lammers et al., 2015).

Lastly, a large proportion of the papers listed in Table 1 conducted their evaluations using
fairly small sample sizes meaning that the reliability of these results may be questionable given
the reduced power of such studies (Goldberg et al., 2007; Midford et al., 2012; Gmel et al., 2012;
Mitchell et al., 2012; O’Leary-Barrett et al., 2010; Peleg et al., 2001; Leatherdale & Herciu
(submitted); Lammers et al., 2015; Clark et al., 2010). Similarly, many of these studies also
investigated the potential effectiveness of such interventions under the artificial conditions of
randomized controlled trials whose findings may differ if such initiatives were to be
implemented within natural settings (Goldberg et al., 2007; Gmel et al., 2012; Conrod et al.,
2013; O’Leary-Barrett et al., 2010; Peleg et al., 2001; Lammers et al., 2015; Clark et al., 2010;
Sussman et al., 2012; Koning et al., 2009). As a result, this topic required further investigation in
order to establish which high school-level alcohol prevention policies and/or programs may have

real-world potential to be effective in reducing and/or preventing youth binge drinking.
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Chapter 3 — Study rationale and research questions

3.1 Study rationale

With one in four Ontario high school students being identified as a current binge drinker,
an alarmingly high number of youth are putting themselves at risk for being victims of injury and
harm as well as developing numerous long-term health problems (Rehm et al., 2006; Stolle, Sack
& Thomasius, 2009; Karagulle et al., 2010; Miller et al., 2007; Jander et al., 2014; Zeigler et al.,
2005; Oesterle et al., 2004; Leatherdale, 2015). Nonetheless, the high school setting may be an
appropriate place for implementing alcohol prevention efforts using policy- and program-specific
interventions in order to try and mitigate this problem (Kairouz & Adlaf, 2003; Leatherdale et
al., 2014; Costello et al., 2012; Leatherdale & Herciu, submitted; Botvin & Griffin, 2007).

The longitudinal quasi-experimental analysis of the Year 2 and Year 3 Ontario
COMPASS study data contributed more practice-based evidence to the high school alcohol
prevention literature and helped clarify which specific school-level alcohol prevention programs
and policies may have potential to effectively reduce and/or prevent student binge drinking. The
proposed study also addressed the previously mentioned gaps in the current research by
simultaneously evaluating various different alcohol prevention interventions which have recently
been implemented specifically within the Ontario high school environment. This investigation
exclusively measured the outcome of binge drinking as this is the alcohol use behaviour
associated with the most negative health effects; it did this in a sample of only grade 9-12
students attending regular high schools who were at all levels of risk for this behaviour. As all
students in this sample were in the same grades and attended either private or public regular high
schools, the interventions evaluated within this study can be more easily compared in terms of

their potential effectiveness. Finally, with the inclusion of a significantly larger sample size
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relative to the aforementioned studies, this investigation produced more reliable findings in this

specific topic area.

3.2 Research questions

This research primarily focused on the following questions related to the linked sample:

Research Question 1: Was there a significant change in the prevalence of binge drinking

between Year 2 and Year 3 for the 9-12™ grade students?

Research Question 2: Did changes in school-level alcohol prevention policies and programs

between Year 2 and Year 3 lead to a significant change in the school-level prevalence of binge
drinking over time for each school that experienced a change in its alcohol prevention

interventions versus the combined sample of schools that did not?

Research Question 3: Did changes in school-level alcohol prevention policies and programs

between Year 2 and Year 3 lead to a significant change in student binge drinking behaviours
over time while adjusting for the effects of important student- and school-level covariates on

binge drinking?
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For reference, out of the 18,490 students who attended the same 77 Ontario secondary
schools that participated in the study in both Year 2 and Year 3, 18,382 of those students
answered the question “In the last 12 months, how often did you have 5 drinks of alcohol or
more on one occasion?” in both years and 16,491* of them had complete student-level data for
both of these two years and therefore made up the linked, longitudinal sample used for this

particular investigation.

3.3 Hypotheses

Research Question 1 Hypothesis: | expect the prevalence of current binge drinking to

significantly increase from Year 2 to Year 3 among this linked sample of grade 9-12 students
attending these respective 77 Ontario secondary schools of the COMPASS study. | hypothesize
this because binge drinking increases with grade (and age) meaning that a student is more likely
to be a current binge drinker in Year 3 than in Year 2 assuming that the student has moved up a
grade between these two years (i.e. from grade 10 to grade 11) (Leatherdale & Rynard, 2013;

Herciu et al., 2014, Leatherdale, 2015; Leatherdale & Burkhalter, 2012).

Research Question 2 Hypothesis: Between Year 2 and Year 3, | expect there to be a

significantly greater relative decrease (or less of a relative increase) in the school-level
prevalence of binge drinking for each school that experienced one or more changes in the
following similar school-level alcohol prevention interventions relative to the combined sample

of schools that did not: 2 different intervention changes involving a surveillance/punishment

! 397 students who indicated that they have ever had 5 drinks of alcohol or more on one occasion in Year 2 but
who also said that they have never had 5 drinks of alcohol or more on one occasion in Year 3 as well as 1,494 more
students who did not have complete information in both years for the student-level covariates used (except for
body mass index (BMI)) for the longitudinal analysis were removed from the sample of 18,382 students because
their information was deemed to be unreliable or incomplete. This process yielded a final linked sample of 16,491
students.
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policy and a student education program as well as a separate student education program
involving a sequence of general information sessions and guest speakers. | expect this because
this was also observed between Year 1 and Year 2 of the COMPASS Study for some of the

schools that implemented such changes (Leatherdale & Herciu, submitted).

Research Question 3 Hypothesis: | hypothesize that some of the interventions identified in

Research Question #2 will significantly reduce an individual student’s propensity to binge drink
at Year 3. For instance, if in Year 3 a school adopted a type of program where students were
educated about this behaviour by being exposed to alcohol prevention messaging, then | suspect
that this will significantly reduce the likelihood of binge drinking behaviours at the individual
level at that school from Year 2 to Year 3 relative to the change seen in the control schools
(Evans-Whipp et al., 2013). Similarly, if in Year 3 a school adopted a policy where individuals
who were caught consuming alcohol at school would be suspended or expelled then, based on
deterrence theory, | predict that this will also be associated with a significantly reduced
likelihood of binge drinking behaviours at the individual level at that school from Year 2 to Year

3 relative to the change seen in the control schools (Evans-Whipp et al., 2013).
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Chapter 4 — Methodology

4.1 Host study — The COMPASS Study

The foundation for this project stemmed from the Canadian Institutes of Health Research
(CIHR) funded COMPASS study, a prospective cohort study collecting hierarchical longitudinal
data from a convenience sample of 89 secondary schools and the 50,000+ grade 9 to 12 students
attending those schools in Ontario and Alberta (Leatherdale et al., 2014). Using quasi-
experimental methods, COMPASS is the first to examine how ongoing changes in school
policies, programs, and the built environment characteristics are related to multiple youth health
behaviours and outcomes over time (Compass, 2014). The original cohort study was funded for 4
years (2012-2016) of data collection and program and policy evaluation. This study involved a
longitudinal analysis of the Year 2 and Year 3 student- and school-level COMPASS data
collected from a convenience sample of 77 Ontario high schools with a total of 16,491 students
which had complete data for the outcome measure and relevant covariates in both the second and
third year of the study.? More information regarding the COMPASS study is available in print

(Leatherdale et al., 2014) or online (www.compass.uwaterloo.ca).

4.2 Conceptual framework for COMPASS

The conceptual framework for COMPASS takes into account the needs of school
stakeholders and researchers with this program being created to: allow local health and education
systems to plan, tailor, and assess interventions; engage researchers in real-world studies that

produce practice-based evidence from assessing natural experiments as interventions are

Z_The data from Years 2 and 3 were the most appropriate for this longitudinal analysis because (i) the Year 1 school sample size was lower than
the intended target since only 43 Ontario secondary schools were included in that sample, and (ii) the Year 4 data has not yet been collected
(Leatherdale, 2014). The larger data set from Year 2 and Year 3 allowed for a more reliable assessment (in terms of power) of the changes in
school-level alcohol prevention interventions with the results being more generalizable in comparison to the results based on the Year 1 and Year
2 data. Data from only the Ontario secondary schools were used given the purpose of examining how different school-, and not provincial-level,
alcohol policies and programs were associated with youth binge drinking behaviour.
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implemented in schools and communities; and offer a platform to support and study the
processes and structures that are necessary for effectively transferring and exchanging
knowledge in school settings (Figure 2) (Leatherdale et al., 2014). Consistent with the concepts
that are part of Systems Thinking, such goals are achieved through a continuous cycle that joins
transdisciplinary research and practice (Leischow et al., 2008). COMPASS members include
both researchers and practitioners who envision a future in which schools and communities are
sustained by system models that enable them to identify the best opportunities to improve youth
health, recognize effective and feasible intervention approaches, access timely intervention
resources, and use a practical data collection and feedback platform to continuously guide,

evaluate, refine, and learn from their work (Leatherdale et al., 2014).

Figure 2 — Conceptual Framework for the COMPASS Study?

School Health
Assessment

Underlying Research

* Reference: Leatherdale, S.T. (2016). Chapter 13: Shaping the direction of youth health with COMPASS: a
research platform for evaluating natural experiments and generating practice-based evidence in school-based
prevention. Population Health Intervention Research: Geographical Perspectives. Eds. Harrington, D., McLafferty,
S., Elliot, S.. Ashgate Publishers, 2016.

24



Knowledge

Data Collection .
e Translation and
Exchange Activities
Context-Specific
Adaptation
Activities

Evaluation \ Intervention
Activities : Activities

4.3 COMPASS methods

4.3.1 School sampling

A purposeful sample of Ontario school boards were approached and asked if they wanted
to participate in the COMPASS study (Leatherdale et al., 2014). School boards were eligible to
participate only if they oversaw English-speaking secondary schools and allowed for active-
information passive-consent parental permission protocols (Leatherdale et al., 2014). This type
of permission protocol involved all of the students’ parents being informed that their child(ren)

would partake in the study and unless the parents would actively withdraw their child(ren) from
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the data collection, it was assumed that the child(ren) was/were given consent to participate and
was/were included in the study. This sort of consent has previously been established to be
suitable in measuring youth health risk behaviours (Flicker & Guta, 2008; Rojas et al., 2008;

White et al., 2004; Hollmann & McNamara, 1999).

4.3.2 School recruitment — Year 2

Eligible secondary schools were asked if they wanted to participate in the COMPASS
study only if their respective school boards allowed them to do so and if their school boards had
given the schools permission for active-information passive-consent (Compass, 2013;
Leatherdale et al., 2014). Aside from having this type of parental permission protocols, schools
were also required to contain students in grades 9 to 12 with over 100 students in each grade in
order to be included in the study (Leatherdale et al., 2014). As an outcome of this procedure, a
convenience sample of 79 Ontario secondary schools was recruited to be part of the Year 2 data.

This number increased from 43 Ontario high schools in Year 1 (Leatherdale et al., 2014).

4.3.3 School recruitment — Year 3

This same procedure was also carried out in Year 3 where a total of 78 Ontario secondary
schools made up that year’s data with one Year 2 school having dropped out of the study.
However, out of these 78 secondary schools, one of the schools was a first-year school which did
not participate in Year 2. As a result, a total of 77 Year 3 schools which also participated in Year

2 were included in the longitudinal analysis for this study.
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4.3.4 Student recruitment

Active-information passive-consent permission protocols were used to recruit eligible
students from the recruited schools to participate in the study (Leatherdale et al., 2014). This
entailed a COMPASS study information letter being sent to the parent(s) and/or guardian(s) of
the eligible students, providing them with a description of the study protocols. This letter also
provided the parent(s) and/or guardian(s) with both a phone number as well as an email address
by which they could contact the COMPASS recruitment coordinator in the scenario that they did
not want their child(ren) to participate in the study (Leatherdale et al., 2014). If a parent or
guardian did not contact the COMPASS recruitment coordinator in order to withdraw his or her
child(ren), that/those student(s) was/were considered eligible to be included within the study.
However, aside from this, students were also able to decline to take part in or withdraw from the
study at any point during this process or during the data collection (Leatherdale et al., 2014).

This procedure was the same for both Year 2 and Year 3.

4.3.5 Student sample — Year 2

This procedure yielded a total of 52,529 total students enrolled in the 79 Ontario Year 2
participating secondary schools where 41,734 of these students took part in the study
(participation rate of 79.5% with a 1.2% refusal rate and with other students not completing the
survey either because they were absent on the day of administration or because they chose not to

complete the survey during class time).
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4.3.6 Student sample — Year 3

This same procedure was also carried out in Year 3 where a total of 49,773 students were
enrolled in the 78 Ontario Year 3 participating secondary schools where 39,013 of these students
took part in the study (participation rate of 78.4% with a 0.7% refusal rate and with other
students not completing the survey either because they were absent on the day of administration

or because they chose not to complete the survey during class time).

4.3.7 Student sample — linkage between Year 2 and Year 3

The overall longitudinal sample of 18,490 students was obtained by linking the Year 2
and Year 3 student responses using a unique, anonymous 6-digit alpha-numeric code that was
created for each completed COMPASS student-level questionnaire (Cq) (Qian et al., 2015). This
was done using the responses to 5 specific questions that are found on the front cover of the C,
which are only designed for linkage purposes alongside the response to the question about the
student’s sex. The Year 2 and Year 3 codes for each student within each school were compared
by record where if the code for a particular student’s record in Year 2 matched the code for that
same student’s record in Year 3 on at least 5 out of the 6 digits, these two records were
considered to be a match. If a student answered “No” to the question “Did you attend this school
last year?” for the Year 3 C, if the difference in a student’s indicated grade between Year 2 and
Year 3 was less than zero or greater than one, or if the difference in age was greater than two
between Year 2 and Year 3 then that student was excluded from the linkage process (Qian et al.,
2015). The fewer number of students that participated in the study in both years in comparison to
the number of students that participated in the study in either Year 2 or Year 3 was due to a

variety of factors. For instance, students in Year 2 were not linked if they did not complete the
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Year 2 Cq (i.e. because of spares and absenteeism on the scheduled C, data collection date or due
to student or parental refusal), if they were grade 12 students graduating from the high school, if
they were students transferring out to other high schools, or if the students dropped out of school
in Year 3 Similarly, students in Year 3 were not linked if they did not complete the Year 3 C,
(i.e. because of spares and absenteeism on the scheduled C, data collection date or due to student
or parental refusal), if they were grade 9 students who were newly admitted into high school, or
if they were students transferring in from other high schools (Qian et al., 2015). Although most
grade 12 students did go on to graduate in Year 2 and most grade 9 students were not included in
the final linked sample in Year 3 because they were not in high school in Year 2, some of these
individuals (403 grade 12 students in Year 2 and 25 grade 9 students in Year 3) were still
included in the linked sample if they failed to pass their respective grade in Year 2 and stayed
behind another year in Year 3. This method for linking student data has been shown to be robust
and to produce high linkage rates (Bredin & Leatherdale, 2013). Each student’s data was linked
to his or her respective school-level data from Year 2 to Year 3 using School ID (Bredin &
Leatherdale, 2013; Qian et al., 2015). For more information regarding the linking process please
refer to the manuscript titled “Assessing longitudinal data linkage results in the COMPASS
study: Technical Report Series, Volume 3, Issue 4” (Qian et al., 2015) and to the paper titled
“Methods for linking COMPASS student-level data over time” by Bredin and Leatherdale
(2013).

After this linking process was complete, 108 students were removed from the linked
sample of 18,490 because they did not answer the question “In the last 12 months, how often did
you have 5 drinks of alcohol or more on one occasion?” in both Year 2 and Year 3 of the study.

Although the excluded sample of 108 students consisted of a significantly higher proportion of

29



current binge drinkers than that found in the sample of 18,382 students who did provide
information for this outcome measure in both years (Qian et al., 2015), this bias was evenly
distributed among the intervention and control schools; tables and calculations illustrating the
distribution of this bias can be found in Appendix C. From this new linked sample of 18,382
individuals, 397 more students were excluded as their data was considered to be unreliable
because they answered either “I did not have 5 or more drinks on one occasion in the last 12
months”, “less than once a month”, “once a month”, “2 to 3 times a month”, “once a week”, “2
to 5 times a week”, or “daily or almost daily” for this question in Year 2 and also answered “I
have never done this” in Year 3. Similarly, 1,494 more students were excluded from this linked
sample because they did not provide complete student-level information for all of the covariates
used (except for body mass index (BMI)) in this longitudinal analysis in both years. Such
modifications resulted in a final linked sample of 16,491 students that had complete student-level

data and were included in the analyses for this project.

4.4 Data sources

This investigation used and analyzed both the student- and school-level information
obtained from the Year 2 (2013-2014) and Year 3 (2014-2015) of the COMPASS study. The
Year 2 and Year 3 COMPASS student-level questionnaires (Cq) were used to obtain information
regarding student-level binge drinking and the Year 3 School Policies and Practices (SPP)
administrator questionnaire was used to collect data regarding the different changes in school-
level alcohol prevention policies and programs that may have occurred from Year 2 to Year 3.
Student behavioural data from Year 2 was linked to that of Year 3 in order to assess how student

binge drinking may have changed over this period of time.
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4.4.1 School-level data collection — School Policies and Practices (SPP) Questionnaire

In order to measure the changes in the different types of school-level alcohol prevention
policies and programs between Year 2 and Year 3 for the 77 Ontario schools, the COMPASS
School Policies and Practices (SPP) administrator questionnaire was used. This annual
questionnaire is to be filled out by the school staff member(s) who has/have the most knowledge
regarding the respective school’s policy and program environment (Leatherdale et al., 2014). For
each of the behavioural categories measured by the COMPASS student-level questionnaire (Cq),
the SPP gathers information regarding whether a school does or does not have relevant policies
and programs related to that particular health behaviour and if any changes have occurred to such
regulations from one year to another. The SPP has been designed after a similar, previously
validated tool — the Healthy School Planner (Pan Canadian Joint Consortium for School Health,
2014) — however, the SPP has been adapted to cover a wider variety of school policies and
programs while also being shorter in length relative to the Healthy School Planner tool
(Leatherdale et al., 2014). During a school’s student-level data collection, COMPASS staff also
collected the completed SPP survey from each school as well as any other relevant documents
(i.e. school policy handbook). The Year 1 SPP contains the baseline information regarding a
particular school’s policies, practices, environmental changes, or relationships whereas the Year
2 and Year 3 SPPs assess if, and what, changes have been made to such protocols since the

previous year. A copy of the Year 3 SPP questionnaire can be found in Appendix B.
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4.4.2 Student-level data collection — COMPASS Student Questionnaire (Cq)

The COMPASS student-level questionnaire (Cq) collects self-reported data related to
obesity, sedentary behaviour, physical activity, healthy eating, tobacco use, alcohol use,
marijuana use, bullying, academic outcomes, amount of sleep, and demographic factors (e.g.,
age, gender, income, and ethnicity) for each individual student using both scientific- and
practice-based measures (Leatherdale et al., 2014). The Cq uses self-reported instead of objective
measures due to the active-information passive-consent and the large-scale multiple school-based
nature of the data collections. Cq items such as the ones measuring tobacco use, fruit and
vegetable consumption, overweight and obesity, sedentary behaviour, and physical activity have
been shown to be valid and reliable in measuring youth health behaviours (Leatherdale & Laxer,
2013; Wong, Leatherdale & Manske 2006; Wong et al., 2012; Leatherdale, Laxer & Faulkner,
2014). Measures used in the Cq are also consistent with those used in national surveillance tools
or those used in current national public health guidelines (Elton-Marshall et al., 2011; Canadian
Society for Exercise Physiology: Canadian Physical Activity Guidelines for Youth, 2013;
Canadian Society for Exercise Physiology: Canadian Sedentary Behaviour Guidelines for Youth,
2013; Health Canada: Eating Well with Canada’s Food Guide, 2014). The same Cq was used for
both Year 2 and Year 3 data collections where the survey was completed by students during the
30-40 minute allotted class time on the day of their school’s scheduled data collection. A copy of

the COMPASS student-level questionnaire can be found in Appendix A.

32



4.5 Measures

The data from the Year 2 and Year 3 COMPASS student-level questionnaire (Cq) was
used to analyze the prevalence of current binge drinking for both Year 2 and Year 3 using
measures that are consistent with previous research and national surveillance tools. In order to
measure the changes in the different types of school-level alcohol prevention policies and
programs within each school between Year 2 and Year 3, the Year 3 School Policies and

Practices (SPP) administrator questionnaire data was used.

4.5.1 COMPASS binge drinking question

The number of students defined as current binge drinkers was established for each of the
77 Ontario secondary schools in Year 2 and Year 3 using the COMPASS Student-level
questionnaire (Cq) data. The question that was used to examine student-level current binge
drinking within the Cq was consistent with a similar measure that was used in the 2010-2011
Youth Smoking Survey (YSS) (now currently called the Canadian Student Tobacco, Alcohol and
Drugs Survey (CSTADS)), a nationally representative school-based surveillance tool for youth
health behaviours (Leatherdale et al., 2014; Leatherdale & Rynard, 2013; Elton-Marshall et al.,
2011). This measure of student binge drinking used the question, “In the last 12 months, how
often did you have 5 drinks of alcohol or more on one occasion?”” Based on the answer to this
question, current binge drinking was treated as a dichotomous variable: a student was either
classified as a current binge drinker or a non-current binge drinker. Students who answered that
they consumed 5 or more alcoholic drinks in one sitting either ‘once a month’, ‘2 to 3 times a
month’, ‘once a week’, ‘2 to 5 times a week’, or ‘daily’ were labelled as being current binge

drinkers (coded as 1). Those students who answered ‘less than once a month’, ‘I did not have 5
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or more drinks on one occasion in the last 12 months’, or ‘I have never done this’ were
categorized as being non-current binge drinkers (coded as 0 and served as the reference group).
This binge drinking measure was taken from CSTADS in order to remain consistent with the
national student binge drinking estimates (Leatherdale & Rynard, 2013). However, some
researchers state that consuming 5 or more drinks on one occasion is defined as binge drinking
only for males whereas for females binge drinking can occur if only 4 or more drinks are
consumed on one occasion (CAMH, 2008). Since the COMPASS measure for student binge
drinking was designed to be consistent with the measure used for CSTADS, this measure is not
gender-specific as it only examines if individuals consumed 5, not 4, drinks of alcohol or more
on one occasion. Therefore, given the limitations of this measure used in the host study, only the
binge drinking measure that looked at the consumption of 5 or more drinks of alcohol on one

occasion was examined.

4.5.2 School-level alcohol policies and programs measures

The data collected using the Year 3 School Policies and Practices (SPP) administrator
questionnaire was used to investigate if any school-level alcohol prevention policies and
programs changed from Year 2 to Year 3 and what those changes entailed for the 77 Ontario
schools that participated in the study’s second and third year. This was measured by asking
administrators, “Have any changes been made since last school year? Please provide details on
a) whether past policies, practices, environment and relationships are still in place, and b)
whether any new policies, practices, environment changes or relationships are planned or being
implemented” under the “Alcohol and Drug Use” section. For this question, respondents were

supposed to answer either ‘Yes — If yes, please provide details’ or ‘No’ to multiple categories
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including: ‘Policy Changes’, ‘Practice Changes’, ‘Environment or equipment Changes’, and
‘Changes with relationships with Public Health’. For each category the answers were coded as
(Yes=1/No=2; if 1 + text, enter text listed; if 1 + no text, enter 88 (missing); if 2, enter 77 (valid
skip)). If the school administrator indicated any sort of policy or program change(s) in the
school’s alcohol prevention protocol within the Year 3 SPP, then that particular change(s) was
recorded for each specific school with such schools being classified as intervention schools. Each
intervention school was coded as unique with “1” representing the specific type of intervention
change associated with intervention school 1, “2” representing the specific type of intervention
change associated with intervention school 2, and so on (coded from 1 to 19). If no change(s) in
such protocol was/were indicated in the Year 3 SPP for a particular school, then that respective
school was labelled as a control school (coded as 0). This process resulted in 19 individual
intervention schools* and 58 control schools collapsed into one group. Additionally, these 19
intervention schools were also grouped® into 6 different categories according to the general type
of change experienced (each were coded from 1 to 6). For the Ontario schools that joined the
study in Year 2 and also continued participating in Year 3, the same procedure took place with
the only difference being that their Year 2 SPP® was analyzed instead of their Year 3 SPP. A
table describing the different interventions that were added from Year 2 to Year 3 for each of the
19 intervention schools can be found in Appendix D.

To solidify this process, the COMPASS knowledge broker —a COMPASS team member

who is in continuous contact with each school’s administrator — personally verified with each

* 3 schools added different surveillance and punishment policies; 6 schools added different student education programs; 3 schools added different
counselling programs; 2 schools added different staff training and education programs; 3 schools each added two different alcohol/drug
prevention policies and/or programs; and 2 schools each added three different alcohol/drug prevention programs.

® Group 1 = surveillance and punishment policy changes; Group 2 = student education program changes; Group 3 = counselling program changes;
Group 4 = staff training and education program changes; Group 5 = two different intervention changes in alcohol/drug prevention policies and/or
programs; and Group 6 = three different intervention changes in alcohol/drug prevention programs.

® The Year 2 SPP asked the same question as the Year 3 SPP with respect to if any change(s) has been made in the school’s alcohol prevention
protocol from the previous year.
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school administrator if and what changes in alcohol prevention policies and/or programs
occurred between Year 2 and Year 3 in order to ensure that the most current information was
being used. The knowledge broker also obtained any other information from each school’s
respective administrator regarding the changes in alcohol prevention interventions that may have
been missed or not indicated on the SPP. The information provided by this procedure was used
in order to investigate what school-level alcohol prevention policies and/or programs changed
between Year 2 and Year 3 in the 77 Ontario COMPASS schools and how this may have
affected youth binge drinking in order to identify potentially effective school-level interventions

that could possibly reduce and/or prevent this behaviour.

4.5.3 Student-level measures

Data regarding both demographic and behavioural student-level characteristics are
collected by the COMPASS Student-level questionnaire (Cq). Consistent with Leatherdale &
Rynard (2013) and with Leatherdale (2015), coding of the demographic and modifiable
behavioural characteristics was as follows:
Demographic characteristics:
Gender: Participating students were asked, “Are you female or male?”” Individuals who
indicated that they were ‘Female” were coded as “0” and served as the reference group whereas
students who answered that they were ‘Male’ were coded as “1”.
Grade: The students involved in completing the survey were asked, “What grade are you in?”
These individuals selected answers ranging from ‘Grade 9’ to ‘Grade 12°. The ‘Grade 9’ answer
option served as the reference group for all of the models and was coded as “0”. The ‘Grade 10°,

‘Grade 11, and ‘Grade 12’ answer options were coded as “1”, “2”, and “3”, respectively. Only
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grade (not age) was considered in this analysis given the strong correlation between grade and
age as well as the more relevant application of grade within the school setting.

Ethnicity: Participating students were asked “How would you describe yourself? (Mark all that
apply)” Individuals were able to choose from the following response options: ‘White’, ‘Black’,
‘Asian’, ‘Aboriginal (First Nations, Métis, Inuit)’, ‘Latin American/Hispanic’, and/or ‘Other’.
Individual students who indicated that they were any ethnicity other than just ‘White’ or a mix of
ethnicities other than just ‘“White’ were coded as “0” and served as the reference group.
Contrastingly, individuals who indicated that they were only ‘White’ were coded as “1”.

Weekly spending money: Participating students were asked, “About how much money do you

usually get each week to spend on yourself or to save? (Remember to include all money from
allowances and jobs like baby-sitting, delivering papers, etc.)” The answer options included:
‘Zero’, ‘$1 to $5°, ‘$6 to $10°, ‘$11 to $20°, ‘$21 to $40°, ‘$41 to $100°, ‘$More than $100°, and
‘I do not know how much money I get each week’. This question was used as an alternative
measure to estimate the student’s socioeconomic status. Consistent with previous research, the
response categories for this question were collapsed into fewer categories (Leatherdale &
Burkhalter, 2012; Elton-Marshall, Leatherdale & Burkhalter, 2012; Cole, Leatherdale &
Burkhalter, 2013). The response option ‘Zero’ served as the reference group and was coded as
“0”; ‘$1 to $5°, ‘$6 to $10°, and ‘$11 to $20° were all coded as “1”; ‘$21 to $40° and $41 to
$100° were coded as “2”; ‘More than $100° was coded as “3”; and ‘I do not know how much
money I get each week’ was coded as “missing”.

Modifiable characteristics:

Overweight and obesity: Participating students were asked, “How tall are you without your shoes

on? (Please write your height in feet and inches OR in centimeters, and then fill in the
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appropriate numbers for your height.)” and “How much do you weight without your shoes on?
(Please write your weight in pounds OR in kilograms, and then fill in the appropriate numbers
for your weight.)” (Leatherdale & Laxer, 2013). For the response options, students were able to
indicate their appropriate height and weight number or to choose the response option “I don’t
know” for each question. In order to measure overweight and obesity, the body mass index
(BMI) measure was used which was based on the self-reported height and weight measurements
and calculated using the equation: kg/m?. Students’ BMIs were labelled as ‘normal’ (was coded
as “0” and served as the reference group), ‘underweight’ (was coded as ““1”), ‘overweight’ (was
coded as “2”), or ‘obese’ (was coded as “3”") based on the World Health Organization cut offs
(Leatherdale & Laxer, 2013). Given the high prevalence of missing BMI information in self-
report studies among youth, students who had missing information regarding their height and/or
their weight were still kept in the analysis and were labelled as ‘not stated” (were coded as “4”)
(Leatherdale, 2015; Arbour-Nicitopoulos, Falukner, & Leatherdale; 2010).

Physical activity: Consistent with Wong, Leatherdale & Manske (2006), moderate/vigorous

physical activity (MVPA) was measured by asking participating students, “Mark how many

minutes of HARD physical activity you did on each of the last 7 days. This includes physical

activity during physical education class, lunch, after school, evenings, and spare time” and

“Mark how many minutes of MODERATE physical activity you did on each of the last 7 days.
This includes physical activity during physical education class, lunch, after school evenings, and
spare time. Do not include time spent doing hard physical activities.” With respect to what
“HARD” and “MODERATE” physical activity entail, “HARD physical activities include
jogging, team sports, fast dancing, jump-rope, and any other physical activities that increase your

heart rate and make you breathe hard and sweat” and “MODERATE physical activities include

38



lower intensity activities such as walking, biking to school, and recreational swimming.” For
each day of the week, the response options allowed students to indicate how much time they
spent performing both “HARD” and “MODERATE” physical activity using a combination of 0,
1, 2, 3, or 4 hours and 0, 15, 30, or 45 minutes. Consistent with the Canadian physical activity
guidelines for youth, students who indicated that they achieved less than 60 minutes of MVPA
on one or more days of the past week were coded as “0”, serving as the reference group, and
were classified as ‘not meeting the guidelines’ (CSEP, 2014). Individuals who indicated that they
achieved 60 or more minutes of MVVPA on each and every day of the past week were coded as
“1” and were classified as ‘meeting the guidelines’.

Tobacco Use: Consistent with Wong et al. (2012), participating students were asked, “Have you
ever smoked 100 or more whole cigarettes in your life? The two possible answers for this
question included ‘Yes’ or ‘No’. Students were also asked, “On how many of the last 30 days did
you smoke one or more cigarettes?” The possible answers for this question included: ‘None’, ‘1
day’, ‘2 to 3 days’, ‘4 to 5 days’, ‘6 to 10 days’, 11 to 20 days’, 21 to 29 days’, or *30 days
(every day)’. Consistent with Leatherdale (2015), Leatherdale & Rynard (2013), and Elton-
Marshall, Leatherdale & Burkhalter (2011), students who reported that they have never smoked
100 or more whole cigarettes in their life were classified as ‘never smokers’ and were coded as
“0”, serving as the reference group. Individuals who had ever smoked 100 or more whole
cigarettes in their life but who did not smoke one or more cigarettes in the last 30 days were
labelled as ‘former smokers’ and were coded as “1”. Lastly, students who indicated that they
have ever smoked 100 or more whole cigarettes in their life and who stated that they did smoke
one or more cigarettes in the last 30 days were classified as ‘current smokers’ and were coded as

‘62’5
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Marijuana Use: Participating students were asked, “In the last 12 months, how often did you use

marijuana or cannabis? (a joint, pot, weed, hash)” The response options for this question
included: ‘I have never used marijuana’, ‘I have used marijuana but not in the last 12 months’,
‘Less than once a month’, ‘Once a month’, ‘2 or 3 times a month’, ‘Once a week’, ‘2 or 3 times a
week’, ‘4 to 6 times a week’, or ‘Every day’. Consistent with Leatherdale (2015) and with
Leatherdale & Rynard (2013), students who answered ‘I have never used marijuana’, ‘I have
used marijuana but not in the last 12 months’, or ‘Less than once a month’ were identified as
‘non-current marijuana users’ and were coded as “0”, serving as the reference group. Those
individuals who claimed that they used marijuana ‘Once a month’, ‘2 or 3 times a month’, ‘Once
a week’, ‘2 or 3 times a week’, ‘4 to 6 times a week’, or ‘Every day’ were labelled as ‘current

marijuana users’ and were coded as “1”.

4.5.4 School-level descriptive measures

To classify the school location for each participating school, the 2011 Canadian Census
data was used (Statistics Canada, 2012). Schools that were classified as being ‘Only Rural” must
have been located in an area that had a population size less than 1,000 people or a population
density that was less than 400 people per square kilometre. Schools that were classified as being
‘Small Urban’ must have been located in an area that had a population size between 1,000 and
29,000 people with a population density of at least 400 people per square kilometre. A school
was considered to be ‘Medium Urban’ if it was situated in an area that had a population size
between 30,000 to 99,000 people and a population density of at least 400 people per square
kilometre. Finally, a school was considered to be ‘Large Urban’ if it was located in an area that

had a population of 100,000 people or more and a population density of at least 400 people per
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square kilometre. ‘Small Urban’ schools were coded as “0” and served as the reference group
whereas ‘Medium Urban’, ‘Large Urban’, and ‘Only Rural’ were coded as “1”, “2”, and “3”,
respectively.

In order to get an idea regarding the size of each particular school, school enrolment was
used. ‘Small Schools’ were defined as those that had 500 students or less and were coded as “0”,
serving as the reference group. ‘Medium Schools’ were defined as those that had anywhere from
501 to 1,000 students and were coded as “1” and ‘Large Schools’ were defined as those that had
1,001 students or more and were coded as “2”.

In order to compare private and public schools, a school type variable was used. ‘Public
Schools’ were classified as those schools that received their funding from the Public school
board or the Catholic school board and were coded as “0”, serving as the reference group.

‘Private Schools’ were defined as schools that had independent funding and were coded as “1”.
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4.6 Data analysis

4.6.1 Data analysis for Research Question 1
In order to address this particular research question, a McNemar’s test was used to
determine if there was a significant change in the prevalence of binge drinking between these

two years for this linked sample.

4.6.2 Data analysis for Research Question 2

Using the linked sample, difference-in-differences changes analyzed using a One-Way
Analysis of Variance (ANOVA) were used in order to simultaneously investigate if there was a
significant difference between the change in the school-level prevalence of binge drinking for
each intervention school relative to the mean change in the school-level prevalence of binge
drinking for the pooled sample of control schools over time (from Year 2 to Year 3). If the
ANOVA results indicated that at least one of the schools experienced a significant change in its
school-level prevalence of binge drinking from Year 2 to Year 3, then a Dunnett’s test was
performed to identify which specific intervention school(s) change(s) was/were significantly
different than the change experienced by the (common) control schools. To illustrate this, the

difference in the change of proportions was defined as:

Ap®

sirp = AP — AP;

where, AP; represented the change in proportion observed in the i intervention school such that

AP; = petyear3) _ platyear?) ith p(@tyear ) aprasented the proportion of students who

were classified as being current binge drinkers in the i intervention school at time j for j = 2,3;
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AP, represented the pooled estimate for the change in proportion observed in the control schools.
In other words, if C represented the index set of control schools, then

(at year 3) (at year 2)
(BT - p)

AP, = ,
¢ YkecWk

where, P{*¥*“ Drepresented the proportion of students who were classified as being current
binge drinkers in the k™ control school at time j for j=2,3 and w;, was the k™ school’s sampling
weight.

Additionally, a similar type of analysis was conducted in a separate model where the 19
different intervention schools were compiled into 6 distinct intervention categories based on the
similarity of initiatives implemented between Year 2 and Year 3. This was done to explore the
potential ability of the different general types of intervention changes to have some impact on
reducing the school-level prevalence of binge drinking over time. This yielded six intervention
categories each coming from a larger sample size which provided increased power to determine
if a general intervention type may have potential to be associated with a significant reduction in

the school-level prevalence of binge drinking over time.

4.6.3 Data analysis for Research Question 3

In order to answer this research question, a longitudinal model was used to explore if the
changes in school-level alcohol prevention interventions that occurred between Year 2 and Year
3 were associated with a significant change in an average student’s binge drinking behaviours.
Given the three level (schools, students, and time) hierarchical structure of this longitudinal data,
the Generalized Estimating Equation (GEE) method was used in order to account for the within-

school and within-student associations.
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For this model, the schools where no changes occurred between Year 2 and Year 3 in
their alcohol prevention interventions were categorized as the control (i.e. referent) group.
Relative Risk (RR) was used as a method of measuring the change in an intervention school
student’s probability of being a current binge drinker over time relative to a student from the
control school. In our context, a RR<1 would imply that the probability of a student from an
intervention school being a current binge drinker in Year 3 (relative to Year 2) is lower than that
of a student from a control school. As a result, the following log binomial model

log(m) = ap+X;;ax + G B4 + Year; B, + (G; X Year,) y
was used to estimate the RR where
X represents the set of student-level covariates such as gender, grade, etc.;
a represents the effects of these covariates with Year; = 1 for Year 3 and O for Year 2;
G; represents a matrix of indicators such that G;, = 1 if a student i is from the k"
intervention school for k = 1, ...,19 and G;;, = 0 if a student i is from a control school;
and the interaction effect y = (y4, ..., ¥19)’ is the parameter of interest with exp(y;)

denoting the RR of a student i from the k*intervention school relative to a student i

from the control schools for k = 1, ...,19 over time.

In the above model, the Intervention x Year effect (Intervention Impact) was of primary
interest as this provided information regarding the effect that one or more changes in school-
level alcohol prevention protocols in each individual intervention school had on the relative
increase or decrease in the probability that an average student in that intervention school was a
current binge drinker from Year 2 to Year 3 relative to a similar student who attended one of the
control schools. This model simultaneously evaluated the potential effectiveness of each

intervention change for each intervention school (in comparison to the control schools) in
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reducing a student’s binge drinking behaviours over time.

A similar type of analysis was also performed in a second model which compiled the 19
different intervention schools in the previous model into 6 different intervention categories based
on the similarity of initiatives implemented between Year 2 and Year 3. In this model, the
Intervention Impact was again of primary interest. This model simultaneously evaluated the
potential effectiveness of each intervention type (in comparison to the control schools) in
reducing a student’s binge drinking behaviours over time.

According to the youth binge drinking literature, the following student- and school-level
covariates were deemed to have a significant influence on this behaviour and were therefore
included in the analyses of these longitudinal models in order to reduce the risk of confounding:
gender, grade, ethnicity, weekly spending money, overweight and obesity status, moderate-to-
vigorous physical activity, tobacco use, marijuana use, school location, school size, and school
type. Both the Year 2 and Year 3 data were used for these covariates except for gender, ethnicity,
school location, and school type where only their Year 2 values were used with the assumption
that these would remain constant in Year 3. The PROC GENMOD procedure in SAS (9.4) was
used to perform these GEE statistical analyses with schools being treated as a cluster and
students as a sub-cluster of the schools. It was assumed that the within-school and within-student

associations were the same for all schools.
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4.7 Ethics

The COMPASS study has received ethics approval from the University of Waterloo’s
Office of Research Ethics. The ethics approval has been extended for the data used by the current
study and this occurred on October 7, 2013 and September 12, 2014 for the Year 2 and Year 3

datasets, respectively.
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Chapter 5 — Results
5.1 Descriptive results for student-level characteristics in Year 2
In Year 2, out of the linked sample of 16,491 students who had complete student-level
information and attended the same 77 Ontario schools in both years, 53.6% self-identified as
female and 46.4% self-identified as male (this is the same as in Year 3). In this same year, 39.0%
self-identified as being in grade 9, 33.0% in grade 10, 25.9% in grade 11, and 2.1% in grade 12"
Furthermore, 85.1% (n=14,037) of these individuals were identified as non-current binge

drinkers and 14.9% (n=2,454) were identified as current binge drinkers in Year 2.

5.1.1 Descriptive results for students in Year 2 by gender

As can be seen in Table 2, it was observed that a greater proportion of males than females
reported being in grade 9 whereas a greater proportion of females than males reported being in
grade 10 and 11. A greater percentage of females than males also reported having $21-100 of
weekly spending money whereas a greater percentage of males than females reported having
$100+ of weekly spending money. When testing the association between binge drinking status
and gender as well as between various student-level covariates and gender in Year 2, it was
determined that grade (p-value <0.0001), weekly spending money (p-value <0.0001), overweight
and obesity status (p-value <0.0001), moderate to vigorous physical activity (MVPA) (p-value
<0.0001), tobacco use (p-value = 0.0004), and marijuana use (p-value = 0.0008) were
significantly associated with gender. For more information regarding the Year 2 student-level

descriptive statistics by gender, please refer to Table 2.

7 These are the individuals who stayed behind another year in Year 3 (i.e. for reasons such as failing a grade in Year 2).
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Table 2: Descriptive statistics for the Ontario grade 9-12 students in the Year 2 (2013-2014)
linked sample of the COMPASS Study by gender

Females Males Total
Chi Square
N=8836 N=7655 N=16491
Outcome Measure
Binge Drinking |  NOrCUTENt 1 7651 (g5.506) | 6486 (84.79) | 14037 (85.1%) =17,
binge drinker =1
C”r(;fi';‘tkl;'rnge 1285 (145%) | 1169 (15.3%) | 2454 (14.9%) | p-value=0.1900
Demographic Characteristics
Grade 9 3348 (37.9%) | 3078 (40.2%) | 6426 (39.0%) 22q7 3%
10 2974 (33.7%) | 2471 (32.3%) | 5445 (33.0%) x it
11 2370 (26.8%) | 1898 (24.8%) | 4268(259%) | alUe< 0001
12° 144 (1.6%) 208 (2.7%) 352 (2.1%) '
Ethnicity Other 1944 (22.0%) | 1730 (22.6%) | 3674 (22.3%) =08,
. df=1,
White 6892 (78.0%) | 5925 (77.4%) | 12817 (77.7%) | 1\ 1ie=0 3568
Weekly
Spending $0 1609 (18.2%) | 1517 (19.8%) | 3126 (19.0%)
Money x’=68.5%,
$1-20 3093 (35.0%) | 2708 (35.4%) | 5801 (35.2%) df=4,
$21-100 2231 (25.3%) | 1720 (22.5%) | 3951 (24.0%) | p-value<.0001
$100+ 704 (8.0%) 828 (10.8%) | 1532 (9.3%)
1 don’t know (8) | 1199 (13.6%) | 882 (11.5%) | 2081 (12.6%)
Modifiable Behaviours
Overweight and
. Normal 5588 (63.2%) | 4140 (54.1%) | 9728 (59.0%)
Obesity (BMI) 2_319 9%
Underweight 142 (1.6%) 122 (1.6%) 264 (1.6%) X Praval
Overweight 962 (10.9%) | 1303 (17.0%) [ 2265 (13.7%) | .\ o0y
Obese 316 (3.6%) 615 (8.0%) 931 (5.7%) P '
Not Stated 1828 (20.7%) | 1475 (19.3%) | 3303 (20.0%)
Mvpa | Didnotmestihe | 5 aq oq70) | 3403 (445%) | 8586 (52.1%) | (*=3315%,
guidelines df=1
Met the 3653 (41.3%) | 4252 (55.6%) | 7905 (47.9%) | p-value<.0001
guidelines
Tobacco Use Never smoker 8637 (97.8%) | 7417 (96.9%) | 16054 (97.4%) x*=15.7%,
Former smoker 40 (0.5%) 31 (0.4%) 71 (0.4%) df=2,
Current smoker 159 (1.8%) 207 (2.7%) 366 (2.2%) p-value=0.0004
Marijuana Use | NOM-CUMment | o005 (91.6%) | 6898 (90.1%) | 14993 (90.9%) |  1P=11.2*,
marijuana user df=1
Current 741 (8.4%) | T757(9.9%) | 1498 (9.1%) | p-value=0.0008
marijuana user

Notes: * at a p-value of < 0.05

MVPA = moderate to vigorous physical activity
BMI = body mass index
 These are the individuals who stayed behind another year in Year 3 (i.e. for reasons such as failing a grade in Year 2)
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5.1.2 Descriptive results for students in Year 2 by binge drinking status

Table 3 illustrates the student-level descriptive statistics by binge drinking status for the
COMPASS linked sample in Year 2. From this, it can be seen that a greater proportion of
students who were considered to be overweight were current binge drinkers than the proportion
of students who were underweight or normal weight and who were current binge drinkers. It was
also observed that a higher percentage of students who met the guidelines for moderate to
vigorous physical activity (MVPA) were current binge drinkers than the percentage of those who
did not meet the guidelines and who were current binge drinkers. A greater proportion of current
smokers than former smokers were current binge drinkers and a greater proportion of former
smokers than never smokers were current binge drinkers. Lastly, a much greater proportion of
current marijuana users than non-current marijuana users were observed to be current binge
drinkers. When testing the association between the various student-level covariates listed in
Table 3 and binge drinking status in Year 2, it was determined that grade (p-value <0.0001),
ethnicity (p-value <0.0001), weekly spending money (p-value <0.0001), overweight and obesity
status (p-value = 0.0003), moderate to vigorous physical activity (MVPA) (p-value <0.0001),
tobacco use (p-value <0.0001), and marijuana use (p-value <0.0001) were significantly
associated with binge drinking status. For more information regarding the Year 2 student-level

descriptive statistics by binge drinking status, please refer to Table 3.
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Table 3: Descriptive statistics for the Ontario grade 9-12 students in the Year 2 (2013-2014)
linked sample of the COMPASS Study by binge drinking status

Non-Current | Current Binge Total
Binge Drinker Drinker Chi Square
N=14037 N=2454 N=16491
Demographic Characteristics
Gender Females 7551 (85.5%) | 1285 (14.5%) | 8836 (53.6%) =17,
df=1,
Males 6486 (84.7%) | 1169 (15.3%) | 7655 (46.4%) p-value=0.1900
Grade 9 5986 (93.2%) 440 (6.9%) 6426 (39.0%) 2-790 3%
10 4589 (84.3%) | 856 (15.7%) | 5445 (33.0%) x= q f_3' '
11 3220 (75.5%) | 1048 (24.6%) | 4268 (25.9%) p-v. alue_ < ’0001
12° 242 (68.8%) 110 (31.3%) 352 (2.1%) '
Ethnicity Other 3223 (87.7%) | 451 (12.3%) | 3674 (22.3%) ¥’=25.3%,
. df=1,
White 10814 (84.4%) | 2003 (15.6%) | 12817 (77.7%) p-value<.0001
Weekly
Spending $0 2887 (92.4%) 239 (7.7%) 3126 (19.0%)
Money x2:695.0*,
$1-20 5168 (89.1%) | 633 (10.9%) | 5801 (35.2%) df=4,
$21-100 3113 (78.8%) | 838 (21.2%) | 3951 (24.0%) p-value<.0001
$100+ 1041 (68.0%) | 491 (32.1%) 1532 (9.3%)
I don’t know (8) | 1828 (87.8%) | 253 (12.2%) | 2081 (12.6%)
Modifiable Behaviours
Overweight and
. Normal 8248 (84.8%) | 1480 (15.2%) | 9728 (59.0%)
Obesity (BMI) ?=20.9*
Underweight 235 (89.0%) 29 (11.0%) 264 (1.6%) x af—t.l ’
Overweight 1887 (83.3%) | 378 (16.7%) | 2265 (13.7%) -value;ol 0003
Obese 788 (84.6%) | 143 (154%) | 931 (5.7%) | © :
Not Stated 2879 (87.2%) | 424 (12.8%) | 3303 (20.0%)
Mvpa | Didnotmestihe | 7oo1 g7 600) | 1065 (12.4%) | 8586 (52.1%) |  17=86.8*,
guidelines df=1
Met the 6516 (82.4%) | 1389 (17.6%) | 7905 (47.9%) | p-value<.0001
guidelines
Tobacco Use Never smoker | 13880 (86.5%) | 2174 (13.5%) | 16054 (97.4%) x*=875.1*,
Former smoker 37 (52.1%) 34 (47.9%) 71 (0.4%) df=2,
Current smoker 120 (32.8%) 246 (67.2%) 366 (2.2%) p-value<.0001
Marijuana Use | NOM-CUMeNt | 1355 89.706) | 1538 (10.3%) | 14993 (90.9%) |  »=2784.6%,
marijuana user df=1
Current 582 (38.9%) | 916 (61.2%) | 1498(9.1%) | p-value<.0001
marijuana user
Notes: * at a p-value of < 0.05
MVPA = moderate to vigorous physical activity
BMI = body mass index.
#These are the individuals who stayed behind another year in Year 3 (i.e. for reasons such as failing a grade in Year 2)
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5.2 Descriptive results for student-level characteristics in Year 3

At this second time point, 0.1% of students self-identified as being in grade 9°, 38.9% in
grade 10, 33.1% in grade 11, and 27.9% in grade 12. As well, 75.6% (n=12,463) of these
individuals were considered to be non-current binge drinkers whereas 24.4% (n=4,028) were

considered to be current binge drinkers in Year 3.

5.2.1 Descriptive results for students in Year 3 by gender

As can be seen in Table 4, it was observed that a greater proportion of males than females
reported being current binge drinkers in Year 3. In this same year, a greater proportion of males
than females were in grade 10 whereas a greater proportion of females than males were in grade
11 and 12. With respect to ethnicity, a greater percentage of females than males reported being
White. A greater percentage of females than males also reported having $21-100 of weekly
spending money whereas a greater percentage of males than females reported having $100+ of
weekly spending money in Year 3. When testing the association between binge drinking status
and gender as well as between various student-level covariates and gender in Year 3, it was
determined that binge drinking status (p-value <0.0001), grade (p-value = 0.0037), ethnicity (p-
value = 0.0198), weekly spending money (p-value <0.0001), overweight and obesity status (p-
value <0.0001), moderate to vigorous physical activity (MVPA) (p-value <0.0001), tobacco use
(p-value <0.0001), and marijuana use (p-value <0.0001) were significantly associated with
gender. For more information regarding the Year 3 student-level descriptive statistics by gender,

please refer to Table 4.

® These are the individuals who remained in the same grade in Year 3 as in Year 2 (i.e. for reasons such as failing a grade in Year 2).
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Table 4: Descriptive statistics for the Ontario grade 9-12 students in the Year 3 (2014-2015)
linked sample of the COMPASS Study by gender

Females Males Total
Chi Square
N=8841 N=7650 N=16491
Outcome Measure
Binge Drinking | \OM-CUMeNt 1 ga4q (77.506) | 5614 (73.4%) | 12463 (75.6%) |  1’=37.0%,
binge drinker df=1

Current binge

drinker 1992 (22.5%) | 2036 (26.6%) | 4028 (24.4%) | p-value<.0001
Demographic Characteristics
Grade 9 7 (0.1%) 15 (0.2%) 22 (0.1%) 2-13.5%
10 3349 (37.9%) | 3071 (40.1%) | 6420 (38.9%) Xaf—é '
11 2982 (33.7%) | 2469 (32.3%) | 5451 (33.1%) o-valu e=0.0037
12 2503 (28.3%) | 2095 (27.4%) | 4598 (27.9%) '
Ethnicity Other 1889 (21.4%) | 1750 (22.9%) | 3639 (22.1%) ¥’=5.4%,
) df=1,
White 6952 (78.6%) | 5900 (77.1%) | 12852 (77.9%) p-value=0.0198
Weekly
Spending $0 1266 (14.3%) | 1206 (15.8%) | 2472 (15.0%)
Money 1’=53.3%,
$1-20 2338 (26.4%) | 2030 (26.5%) | 4368 (26.5%) df=4,
$21-100 2623 (29.7%) | 2005 (26.2%) | 4628 (28.1%) | p-value<.0001
$100+ 1636 (18.5%) | 1669 (21.8%) | 3305 (20.0%)
I don’t know (8) | 978 (11.1%) 740 (9.7%) | 1718 (10.4%)
Modifiable Behaviours
Overweight and Normal 724 (64.7%) | 4238 (55.4%) | 9962 (60.4%
Obesity (BMI) orma 5724 (64.7%) (55.4%) (60.4%) ,
Underweight 90 (1.0%) 108 (1L4%) | 198 (1L.2%) X ‘diz_f :
Overweight 1054 (11.9%) | 1369 (17.9%) | 2423 (14.7%) —value_< ’0001
Obese 385 (4.4%) 708 (9.3%) 1093 (6.6%) P '
Not Stated 1588 (18.0%) | 1227 (16.0%) | 2815 (17.1%)
MVPA D'dgn?éerﬂfssthe 5380 (60.9%) | 3466 (45.3%) | 8846 (53.6%) |  =398.6%
df=1,
Met the 3461 (39.2%) | 4184 (54.7%) | 7645 (46.4%) | p-value<.0001
guidelines
Tobacco Use Never smoker 8481 (95.9%) | 7130 (93.2%) | 15611 (94.7%) ¥*=60.6%,
Former smoker 54 (0.6%) 71 (0.9%) 125 (0.8%) df=2,
Current smoker 306 (3.5%) 449 (5.9%) 755 (4.6%) p-value<.0001
Marijuana Use | NOM-CUMent | 2015 87.20) | 6328 (82.7%) | 14040 (85.1%) |  »?=66.0%
marijuana user df=1

Current
marijuana user

1129 (12.8%)

1322 (17.3%)

2451 (14.9%)

p-value<.0001

Notes: * at a p-value of < 0.05
MVPA = moderate to vigorous physical activity

BMI = body mass index

? These are the individuals who remained in the same grade in Year 3 as in Year 2 (i.e. for reasons such as failing a grade in Year 2)
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5.2.2 Descriptive results for students in Year 3 by binge drinking status

Table 5 illustrates the student-level descriptive statistics by binge drinking status for the
COMPASS linked sample in Year 3. From this, it can be seen that a greater proportion of
students who were considered to be overweight were current binge drinkers than the proportion
of students who were underweight or who did not state their weight and who were current binge
drinkers. It was also observed that a higher percentage of students who met the guidelines for
moderate to vigorous physical activity (MVPA) were current binge drinkers than the percentage
of those who did not meet the guidelines and who were current binge drinkers. A greater
proportion of current smokers than former smokers were current binge drinkers and a greater
proportion of former smokers than never smokers were current binge drinkers. Lastly, a much
greater proportion of current marijuana users than non-current marijuana users were observed to
be current binge drinkers. When testing the association between the various student-level
covariates listed in Table 5 and binge drinking status in Year 3, it was determined that gender (p-
value <0.0001), grade (p-value <0.0001), ethnicity (p-value <0.0001), weekly spending money
(p-value <0.0001), overweight and obesity status (p-value <0.0001), moderate to vigorous
physical activity (MVPA) (p-value <0.0001), tobacco use (p-value <0.0001), and marijuana use
(p-value <0.0001) were significantly associated with binge drinking status. For more information
regarding the Year 3 student-level descriptive statistics by binge drinking status, please refer to

Table 5.
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Table 5: Descriptive statistics for the Ontario grade 9-12 students in the Year 3 (2014-2015)

linked sample of the COMPASS Study by binge drinking status

Non-Current Current Binge Total
Binge Drinker Drinker Chi Square
N=12463 N=4028 N=16491
Demographic Characteristics
Gender Females 6849 (77.5%) 1992 (22.5%) 8841 (53.6%) x’=37.0%,
df=1,
Males 5614 (73.4%) 2036 (26.6%) 7650 (46.4%) p-value<.0001
Grade 9° 19 (86.4%) 3 (13.6%) 22 (0.1%) 2_3g5 %
10 5319 (82.9%) 1101 (17.2%) 6420 (38.9%) x _df—3' ’
11 4059 (74.5%) 1392 (25.5%) 5451 (33.1%) p-value_< ’0001
12 3066 (66.7%) 1532 (33.3%) 4598 (27.9%) '
Ethnicity Other 2906 (79.9%) 733 (20.1%) 3639 (22.1%) x’=46.4%,
. df=1
0, 0, 0, !
White 9557 (74.4%) 3295 (25.6%) | 12852 (77.9%) p-value<.0001
Weekly
Spending $0 2184 (88.4%) 288 (11.7%) 2472 (15.0%)
Money K=T55.4%,
$1-20 3612 (82.7%) 756 (17.3%) 4368 (26.5%) df=4,
$21-100 3252 (70.3%) 1376 (29.7%) 4628 (28.1%) | p-value<.0001
$100+ 2048 (62.0%) 1257 (38.0%) 3305 (20.0%)
I don’t know (8) | 1367 (79.6%) 351 (20.4%) 1718 (10.4%)

Modifiable Behaviours

Overweight
and Obesity Normal 7430 (74.6%) 2532 (25.4%) 9962 (60.4%)
(BMI) x’=57.2*%,
Underweight 174 (87.9%) 24 (12.1%) 198 (1.2%) df=4,
Overweight 1795 (74.1%) 628 (25.9%) 2423 (14.7%) | p-value<.0001
Obese 809 (74.0%) 284 (26.0%) 1093 (6.6%)
Not Stated 2255 (80.1%) 560 (19.9%) 2815 (17.1%)
Mvpa | Didnotmeetthe | 7099 60306) | 1747 (19.8%) | 8846 (53.6%) |  y=226.1%
guidelines df=1
Met the 5364 (70.2%) | 2281(29.8%) | 7645 (46.4%) | p-value<.0001
guidelines
Tobacco Use Never smoker 12212 (78.2%) 3399 (21.8%) | 15611 (94.7%) ¥*=1123.9%,
Former smoker 49 (39.2%) 76 (60.8%) 125 (0.8%) df=2,
Current smoker 202 (26.8%) 553 (73.3%) 755 (4.6%) p-value<.0001
Marijuana Use | NONCUIeNt | 91505 05 706) | 2435 (17.3%) | 14040 (85.1%) |  1’=2566.7%,
marijuana user df=1,

Current
marijuana user

858 (35.0%)

1593 (65.0%)

2451 (14.9%)

p-value<.0001

Notes: * at a p-value of < 0.05
MVPA = moderate to vigorous physical activity
BMI = body mass index
? These are the individuals who remained in the same grade in Year 3 as in Year 2 (i.e. for reasons such as failing a grade in Year 2).
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5.3 Research Question 1: Change in the prevalence of binge drinking between Year
2 and Year 3 for the 9-12" grade students

As expected, the McNemar’s test in Table 6 shows that, as the cohort aged, there was a
significant increase in the proportion of current binge drinkers from Year 2 to Year 3 from
14.9% to 24.4%, respectively (p-value <.0001). As well, the proportion of current binge drinkers
in Year 2 who became non-current binge drinkers in Year 3 (3.8%) was significantly smaller
than the proportion of non-current binge drinkers in Year 2 who become current binge drinkers
in Year 3 (13.3%) (p-value <.0001). This means that a non-current binge drinking high school
student was considerably more likely to become a current binge drinker over time than a current

binge drinking student was to become a non-current binge drinker over time.

Table 6: Current binge drinking status for the linked sample of Ontario grade 9-12 students in
Year 2 (2013-2014) versus Year 3 (2014-2015) of the COMPASS Study

Binge Drinking Year 3
Year 2 Non-Current Current Binge Total McNemar’s Test
Binge Drinker Drinker Statistic
Non-Current Binge 0 0 o
Drinker 11840 (71.8%) 2197 (13.3%) 14037 (85.1%) S=878.5
Current Binge 0 0 0 df=1,
Drinker 623 (3.8%) 1831 (11.1%) 2454 (14.9%) p-value<.0001
Total 12463 (75.6%) 4028 (24.4%) 16491
Notes: * at a p-value of < 0.05
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5.4 Research Question 2: Difference-in-differences changes in the school-level
prevalence of binge drinking from Year 2 to Year 3

The ANOVA results indicate that none of the 19 intervention schools (F = 1.00, df1 = 19,
df2 = 3679, p-value = 0.4631; see Table 7) and none of the 6 intervention categories (F = 1.18,
dfl = 6, df2 = 1553, p-value = 0.3123; see Table 8) experienced a statistically significantly
different change in the school-level prevalence of binge drinking relative to the mean change

observed for the pooled sample of control schools over time (from Year 2 to Year 3).
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Table 7: Difference-in-differences changes in the school-level prevalence of binge drinking for
each intervention school relative to the pooled sample of control schools in the linked sample
between Year 2 (2013-2014) and Year 3 (2014-2015) of the COMPASS Study

Year 2 School-level | Year 3 School-level )
School Prevalence (%) of Prevalence (%) of AP (%) APD(;}f %) ANOVA
Binge Drinking Binge Drinking
Control
Schools
0 | 14.9 24.5 | 96 | -
Intervention
Schools
1 9.1 16.0 6.9 -2.7
2 5.9 19.6 13.7 4.1
3 11.6 27.9 16.3 6.7
4 21.0 35.0 14.0 4.4
5 19.2 24.4 5.2 -4.4
6 6.4 11.0 4.6 -5.0
7 12 4.2 3.0 6.6 gf_l_.oo,
8 102 185 8.3 13 I1=19,
df2=3679, p-
9 18.6 22.6 4.0 -5.6 value=0.4631
10 24.9 41.5 16.6 7.0
11 18.5 32.6 14.1 45
12 20.7 36.4 15.7 6.1
13 26.9 40.3 13.4 3.8
14 275 35.0 7.5 -2.1
15 22.9 314 8.5 -1.1
16 12.0 20.3 8.3 -1.3
17 14.7 21.8 7.1 -2.5
18 15.7 27.9 12.2 2.6
19 9.3 175 8.2 -1.4
Notes: * at a p-value of <0.05
Intervention schools represented using numbers ranging from “1-19”. The pooled sample of control schools (n=58) was represented using
the school number “0”.
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Table 8: Difference-in-differences changes in the school-level prevalence of binge drinking for
each intervention category relative to the pooled sample of control schools in the linked sample
between Year 2 (2013-2014) and Year 3 (2014-2015) of the COMPASS Study

Year 2 School-level | Year 3 School-level 0 ANOVA
School Prevalence (%) of Prevalence (%) of AP () APDiff %)
Binge Drinking Binge Drinking
Control
Schools
0 | 14.9 | 24.5 | 96 | -
Intervention F=1.18,
Categories df1=6,
1 8.4 18.6 10.2 0.6 df2=1553, p-
2 11.8 17.4 5.6 -4.0 value=0.3123
3 22.2 38.0 15.8 6.2
4 27.4 36.3 8.9 -0.7
5 14.2 21.9 7.7 -1.9
6 13.2 23.8 10.6 1.0
Notes: * at a p-value of <0.05
Intervention categories represented using numbers “1-6”. The pooled sample of control schools (n=58) was represented using the school
number “0”.
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5.5 Research Question 3: Changes in student binge drinking behaviours in response
to changes in school-level alcohol prevention interventions from Year 2 to Year 3

The model-based relative risks (RR), 95% confidence intervals, and p-values associated
with the Intervention Impacts (School x Year interaction) for each of the 19 different alcohol
prevention intervention schools (Model 1) as well as for these schools grouped by intervention
type into 6 distinct categories (Model 2) are presented in Table 9.

For both Models 1 and 2, Table 9 shows that the risk of being a current binge drinker for
an underweight (Model 1 and 2 p-value = 0.0014), overweight (Model 1 and 2, p-value =
0.0014), obese (Model 1 p-value = 0.0137; Model 2 p-value = 0.0130), or “no weight stated”
student (Model 1 p-value = 0.0278; Model 2 p-value = 0.0273) was significantly greater than the
risk of being a current binge drinker for a normal weight student while holding all other
covariates fixed. Furthermore, the risk of being a current binge drinker for a physically active
(meeting the weekly guidelines for moderate to vigorous physical activity (MVPA); Model 1 and
2, p-value = <.0001), former or current smoking (Model 1 and 2, p-value = <.0001), or current
marijuana using (Model 1 and 2, p-value = <.0001) student was significantly greater than the risk
of being a current binge drinker for a physically inactive (not meeting the weekly MVPA
guidelines), non-current smoking, or non-current marijuana using student, respectively, while
holding all other covariates fixed. In both Model 1 and 2, the risk of being a current binge
drinker for a student who attended a large urban school was significantly smaller than the risk of
being a current binge drinker for a student who attended a small urban school while holding all
other covariates fixed (Model 1 and 2, p-value = <.0001). For Model 1, the risk of being a
current binge drinker for a student who attended a medium urban school was significantly

smaller than the risk of being a current binge drinker for a student who attended a small urban
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school while holding all other covariates fixed (p-value = 0.0138); this significance was not
observed in Model 2. With respect to school size, the risk of being a current binge drinker for a
student who attended a medium (only for Model 2 (p-value = 0.0154)) or a large (for both Model
1 (p-value = 0.0001) and Model 2 (p-value <.0001)) school was significantly smaller than the
risk of being a current binge drinker for a student who attended a small school in the same year
while holding all other covariates fixed. For both models, the risk of being a current binge
drinker for a student who attended a private school was significantly greater than the risk of
being a current binge drinker for a student who attended a public school while holding all other
covariates fixed (Model 1 and 2, p-value = <.0001).

As shown by Table 9, none of the Intervention Impact RRs were found to be statistically

significant® for either Model 1 (p-value = 0.6976) or Model 2 (p-value = 0.5355).

? at a p-value of <0.05
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Table 9: Multi-level log binomial regression analyses evaluating the impact of 19 individual and
6 grouped school-specific alcohol prevention interventions implemented between Year 2 (2013-
2014) and Year 3 (2014-2015) in the participating Ontario schools of the COMPASS Study on

the relative risk of an average student being a current binge drinker from Year 2 to Year 3

Model 1: Individual Interventions Model 2: Grouped Interventions
Parameter 95%Cl 95%Cl
RR Lower | Upper P-value RR Lower | Upper P-value
Intercept | 0.03* | 0.02 0.04 |<0.0001 | 0.03* | 0.02 0.04 | <0.0001

Student-level covariates ®

Gender
Male | 1.00 0.95 1.04 | 0.8929 1.00 0.96 1.04 0.9959
Grade
10 | 1.95* 1.78 2.14 | <0.0001 | 1.95* 1.78 2.14 <0.0001
11 | 2.53* 2.30 2.77 <0.0001 | 2.52* 2.29 2.76 <0.0001
12 | 3.03* 2.73 3.36 <0.0001 | 3.01* 2.71 3.34 <0.0001
Ethnicity

White | 1.21* 1.14 1.28 | <0.0001 | 1.21* 1.14 1.28 | <0.0001

Weekly Spending Money
$1-20 | 1.37* 1.25 149 | <0.0001 | 1.36* 1.25 1.48 | <0.0001

$21-100 | 1.94* 1.78 2.11 | <0.0001 | 1.94* 1.79 2.11 | <0.0001

$100 or more | 2.08* 191 2.27 | <0.0001 | 2.08* 191 2.27 | <0.0001

I don’t know | 1.47* 1.32 1.62 | <0.0001 | 1.47* 1.33 1.62 | <0.0001

BMI
Underweight | 1.46* 1.16 1.85 | 0.0014 1.46* 1.16 1.85 | 0.0014
Overweight | 1.47* 1.16 1.87 | 0.0014 1.48* 1.16 1.87 | 0.0014
Obese | 1.36* 1.07 1.74 | 0.0137 1.37* 1.07 1.75 | 0.0130
Not Stated | 1.31* 1.03 1.66 | 0.0278 1.31* 1.03 1.66 | 0.0273
MVPA

Met the Guidelines | 1.30* 1.24 1.36 <0.0001 1.30* 1.24 1.36 <0.0001
Tobacco Use
Former Smoker | 1.49* 1.26 1.76 <0.0001 1.50* 1.27 1.76 <0.0001

Current Smoker | 1.45* 1.35 1.56 <0.0001 1.46* 1.36 1.57 <0.0001
Marijuana Use
Current Marijuana User | 3.33* 3.18 3.50 | <0.0001 | 3.34* 3.19 3.51 | <0.0001

School-level covariates °

School Location
Medium Urban | 0.91* 0.84 0.98 0.0138 0.94 0.88 1.01 0.0880

Large Urban | 0.74* 0.69 0.80 <0.0001 0.76* 0.71 0.81 <0.0001
Only Rural | 1.13 0.97 1.33 0.1279 1.14 0.97 1.33 0.1166

School Size
Medium School | 0.94 0.87 1.02 0.1157 0.92* 0.86 0.99 0.0154

Large School | 0.83* 0.76 0.91 0.0001 0.84* 0.77 0.91 <0.0001

School Type

Private School | 1.48* 1.33 1.66 <0.0001 1.37* 1.24 1.52 <0.0001

Year
Year3 | 1.00 0.95 1.05 0.9088 1.00 0.95 1.05 0.9069
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Intervention Impacts

Surveillance and
Punishment Policy
School 1 | 1.04 0.62 1.74 0.8771
School 2 | 2.10 0.96 4.61 0.0642
School 3 | 1.26 0.51 3.10 0.6104
Student Education

Program

School 4 | 1.02 0.64 1.63 0.9210

School 5 | 0.82 0.55 1.21 0.3173

School 6 | 1.14 0.70 1.86 0.5916

School 7 | 2.21 0.57 8.55 0.2493

School 8 | 1.25 0.66 2.36 0.4916

School 9 | 0.69 0.47 1.00 0.0511

Counselling Program
School 10 | 1.01 0.76 1.35 0.9433

School 11 | 0.95 0.57 1.59 0.8552

School 12 | 1.06 0.75 1.50 0.7482

Staff Training Program
School 13 | 0.82 0.49 1.38 0.4590

School 14 | 0.80 0.59 1.09 0.1652

2 Different Interventions
School 15 | 0.95 0.54 1.65 0.8453

School 16 | 1.04 0.76 1.44 0.8030

School 17 | 1.00 0.74 1.36 0.9883

3 Different Interventions
School 18 | 1.00 0.73 1.38 0.9949

School 19 | 1.23 0.74 2.04 0.4315

Group 1
Surveillance and 1.32 0.90 1.94 0.1597
Punishment Policy
Group 2
Student Education 0.93 0.76 1.13 0.4574
Programs
Group 3
Counselling Programs 1.02 0.83 1.25 0.8898
Group 4
Staff Training/Education 0.81 0.62 1.06 | 0.1229
Programs
Group 5
2 Different Interventions 1.02 0.83 1.26 0.8487
Group 6
3 Different Interventions 1.07 0.82 1.41 0.6076

Notes: * at a p-value of < 0.05
The Intervention Impacts indicated in this table were obtained while controlling for the respective Student- # and School-level ® covariates.
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Chapter 6 — Discussion

Unsurprisingly, the prevalence of youth binge drinking among this linked sample of
Ontario COMPASS high school students significantly increased from Year 2 to Year 3 given that
these individuals aged over time. Nonetheless, only a small number of Ontario high schools
attempted to reduce the harmful use of this drug among students as 19 out of the 77 schools in
this longitudinal sample implemented some sort of new school-level alcohol prevention
intervention(s) between Year 2 and Year 3. Even when schools did intervene, it appeared that
none of the 19 specific alcohol prevention programs or policies nor any of the 6 different general
intervention types that were implemented were found to be statistically significantly associated
with a reduction in youth binge drinking at either the population- or the individual-level.
Regardless of these findings, this is the first quasi-experimental longitudinal study to monitor the
binge drinking status of a large linked sample of students while also generating real-world
evidence with respect to simultaneously evaluating the ability of multiple different high school-

level alcohol prevention interventions to reduce youth binge drinking in Ontario.

6.1 Few alcohol prevention initiatives employed by Ontario COMPASS high schools
Although a significant increase in the proportion of current binge drinkers was observed
over time among these same Ontario COMPASS high school students as they aged from Year 2
to Year 3, only 19 of the 77 Ontario high schools in this linked sample enforced one or more new
alcohol prevention policies or programs between these two years. A possible reason why only
approximately 25% of these schools may have attempted to reduce the occurrence of this

behaviour could be related to the fact that student binge drinking does not commonly occur on
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school property. The school context may not be the best place for this sort of work given that
underage high school students most often obtain and consume alcohol while present at private,
off-school locations such at their or their peer’s home as well as at larger private gatherings such
as at house parties (Centres for Disease Control and Prevention, 2009; Patrick et al., 2013;
Ramstedt et al., 2013; Wagoner et al., 2013). As a result, high schools may not consider binge
drinking to be a behaviour of top priority with respect to school-based prevention in comparison
to other negative health behaviours, such as smoking, that more commonly occur on school
property (Cole, Leatherdale & Burkhalter, 2013). This means that, with respect to youth binge
drinking prevention, it may be more appropriate for public health practitioners to implement and
study provincial and national alcohol prevention policies at the more upstream end of the macro-
level beyond the school context. Such an approach may serve as a more promising attempt in
trying to reduce youth binge drinking in these off-school locations where alcohol is most
commonly consumed.

National- and state-level initiatives such as having higher taxes on alcohol, increasing the
minimum legal drinking age (MLDA) to 21 years, and/or banning alcohol advertisements have
shown great potential in significantly reducing this behaviour among high school students over
time in other locations (Carpenter et al., 2007; Grube & Nygaard, 2001; Green, Jason & Ganz,
2015; Elder et al., 2010; Saffer & Dave, 2006; Yanovitzky & Stryker, 2001) and could also
achieve the same outcome within this province. Throughout the history of youth alcohol
prevention, the interventions that have proven to be the most effective and associated with the
greatest reduction in youth alcohol use and harmful drinking over time have been increasing the
MLDA to 21 years and having higher taxes on alcohol (Carpenter et al., 2007; Grube &

Nygaard, 2001). For instance, as has been done in the United States in the late 1970s and 1980s,
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increasing the MLDA from 18 to 21 years has proven to be one of the major reasons for the
significant reduction observed in underage heavy alcohol consumption among high school
seniors (Carpenter et al., 2007; Green, Jason & Ganz, 2015). Since the Ontario MLDA is only at
19 years, enforcing such a policy within this province may also lead to a similar positive
reduction in youth binge drinking. This is because of the strong evidence that exists linking a
MLDA of 18 years with a significantly large increase in alcohol consumption and heavy episodic
drinking among high school students in states that still had such a policy relative to the less
harmful drinking patterns of similar students located in other states that had already implemented
the more restrictive MLDA of 21 years (Carpenter et al., 2007).

Similarly, increasing the amount of tax being charged on alcohol sold in Ontario may
also prove to be just as effective of an approach to reduce the high rates of binge drinking among
this population given the significant association that exists between reduced alcohol consumption
in underage populations and elevated alcohol taxes (Elder et al., 2010). As an example,
increasing the price of alcohol by about 10% may reduce youth drinking by roughly the same
percentage where a statistically significant and negative relationship has been shown to exist
between the doubling of federal excise tax on beer in 1991 in the United States and the
engagement in drinking behaviours by youth from 1976 to 2003 (Carpenter, 2007).

Another method that may help to decrease the number of youth who binge drink would
be to reduce or to eliminate the sources that promote this act as a social norm in order to
successfully prevent youth from intending to practice this behaviour. According to the theory of
reasoned action, an immediate determinant of a volitional behaviour such as deciding whether or
not to binge drink is one’s intention to perform such an act (Johnston & White, 2003). A factor

that has one of the strongest influences on a student’s intention to binge drink is the effect of
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group norm where students who strongly identify with a particular group that encourages alcohol
use and binge drinking are more likely to want to engage in such a behaviour (Johnston & White,
2003; Livingstone & McCafferty, 2015; Huang et al., 2014; Teunissen et al., 2012; Yanovitzky
& Stryker, 2001) and are less likely to benefit from substance use prevention initiatives (Valente
et al., 2007). One potentially effective way of reducing this behaviour from becoming a group
norm could be to ban the advertisement of alcohol-related content that is frequently part of social
media websites, television, radio, newspapers, billboards, music festivals, sporting events, retail
promotions, and brand-logoed items that are frequently used and accessed by underage
individuals and which are partly responsible for fueling pro-drinking group attitudes (Moreno &
Whitehill, 2014; Ellickson et al., 2005; Snyder et al., 2006; Anderson et al., 2009). Underage
youth perceive the typical person that features in such alcohol advertisements as more favourable
and also perceive alcohol use as more normative when they are being exposed to such ads than
when they are not (Martino et al., 2016). Likewise, their intentions are likely to correspond with
such norms given that one’s intention to drink is associated with increased alcohol use and
alcohol-related negative outcomes and therefore an increase in alcohol use and risky drinking in
young populations has been linked with these individuals being exposed to such forms of alcohol
advertising (Grazioli et al., 2015; Moreno & Whitehill, 2014; Ellickson et al., 2005; Snyder et
al., 2006; Anderson et al., 2009). According to research conducted on the National Longitudinal
Survey of Youth 1997 data set, a 28% reduction in alcohol advertising within a particular region
may be able to reduce adolescent binge drinking by anywhere from 8 to 12 percent (Saffer &
Dave, 2006). By also doing the same in Ontario, a similar positive outcome could also be
achieved given that such a strategy could help reduce the spread of common misconceptions with

respect to alcohol use patterns as understood by underage individuals and thereby contribute to a
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reduction in youth alcohol abuse (Yanovitzky & Stryker, 2001). Youth alcohol prevention
research in this province may benefit from more effective binge drinking prevention strategies if
future studies would specifically evaluate the effectiveness of such policies implemented in

Ontario.

6.2 Ineffectiveness of alcohol prevention interventions currently implemented by

Ontario COMPASS high schools

However, even though 19 different Ontario high schools still implemented some sort of
alcohol prevention policies and/or programs between Year 2 and Year 3, none of these specific
interventions nor any of the 6 different intervention categories investigated were associated with
a statistically significant change in binge drinking at either the school- or individual-level. Such
results are inconsistent with the hypotheses that were put forth prior to carrying out these
analyses and with some previous research regarding the effectiveness of such similar types of
interventions. Aside from the school context probably not being the ideal place for intervening in
order to achieve maximal impact in regards to reducing youth binge drinking, the ineffectiveness
of such interventions may also be partly attributed to the fact that Ontario schools are only
implementing very simplistic interventions in an attempt to reduce this behaviour among youth.
Two key components of an effective drug prevention plan are that it must be sufficiently
comprehensive with respect to having many different types of intervention strategies and that it
must also be multidisciplinary with respect to the settings and domains that it is delivered in
(Nation et al., 2001), neither of which are contained by the interventions explored here. This
means that school-based youth binge drinking prevention interventions in Ontario should be

tailored to consist of a variety of different intervention components while also being delivered in
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supplementary settings to the school environment in order to improve their effectiveness. A
program that meets such criteria and which is recognized in the literature as generally being able
to effectively reduce alcohol use and binge drinking in high school students is Project Northland
(Perry et al., 2002; Stigler, Neusel & Perry, 2011). By using various multidisciplinary strategies
at the school-level such as an education curriculum, a parental component, print media
campaigns, and peer action teams all working towards reducing risky drinking among youth, the
implementation of this type of an intervention in Ontario secondary schools may have potential
to also achieve a similar, successful outcome with respect to student binge drinking. One of the
crucial factors contributing to Project Northland’s effectiveness may be its fifth component
which involves the use of off-school community action teams to decrease student social and
commercial access to alcohol in their respective districts (Perry et al., 2002). The use of such
teams was associated with a significant reduction in student alcohol use and binge drinking by
means of altering such individuals’ alcohol use norms and intentions to drink. Future research
should therefore study the effectiveness of more complex and multidisciplinary interventions like
Project Northland (Perry et al., 2002; Stigler, Neusel & Perry, 2011) implemented in such
Ontario high schools in order to evaluate if similar programs can also effectively reduce binge
drinking among COMPASS students as it did in other high school populations. This would also
be informative for understanding if there may be any value in continuing to implement, at least

partially, alcohol prevention interventions within the Ontario high school environment.
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6.2.1 Current school-level interventions with potential for having some public health

impact at the individual level

Student education programs involving public health-designed displays and pamphlets

Although the findings of this investigation are in agreement with the possibility that
alcohol prevention interventions may have a greater impact on youth binge drinking if
implemented at the upper macro-levels above the school environment, Kairouz and Adlaf (2003)
argue that the school context itself is still an important setting that has the potential to have some
impact on alcohol prevention. With this being said, a couple of the school-level interventions
explored in this analysis may demonstrate some potential for having a plausible public health
effect on youth binge drinking at the individual level. For example, the p-value (0.0511)
associated with the intervention for school 9 is very close to 0.05 which does not make a
convincing case for or against this program being associated with a statistically significant effect
on binge drinking. When coupling this with the confidence interval that is barely inclusive of 1
(0.47 to 1.00) which is associated with its relative risk that is well below 1 (a relative risk of
0.69), this intervention appears to be promising in regards to potentially being associated with a
decrease in youth binge drinking at the individual level and is worth being further explored.

On top of this, other reasons also exist for why this type of intervention may have
potential to have this sort of a protective impact on individual binge drinking which would
correspond with the hypothesis stated at the beginning of this investigation regarding this type of
intervention implemented by school 9. A similar type of student education program, where high
school students reported that they were taught to say no to alcohol and/or to how to use alcohol

safely via exposure to abstinence and harm minimization alcohol messages, to the one
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implemented by school 9 appeared to be linked with a significant reduction in the likelihood of
student binge drinking after one year in a separate study (Evans-Whipp et al., 2013). The
mechanics of this type of an intervention may be one of the reasons supporting its potential of
possibly being effective in reducing binge drinking at the individual level. Using public health-
designed pamphlets and displays for educating students about this behaviour has the potential
ability to provide such individuals with both written and visual alcohol prevention information.
According to some cognitive psychological concepts such as the dual code theory, one is better
able to understand, remember, and recall information that is presented using a combination of
both text and illustrations (Whittingham et al., 2008). Given that most of the other student
educational programs implemented by the different schools in this study most likely used verbal
communication (i.e. schools 5-7 which had some sort of a guest speaker) as the predominant
medium of presenting information, it is possible that the educational content incorporated within
such interventions may not have been presented using these two forms of communication. This
could be one of the possible reasons for why such interventions may not have shown as much
potential for having a positive impact on student binge drinking behaviours as the intervention

implemented by school 9.

Zero tolerance punishment policies

In a similar fashion, the intervention implemented by school 2 also appears to be
promising with respect to possibly having some meaningful impact on student binge drinking
behaviours given its p-value (0.0642) being close to 0.05, its confidence interval (0.96 to 4.61)
barely including 1, and its relative risk estimate being more than twice as great as 1 (a relative

risk of 2.10). These estimates may suggest that this intervention should be further explored as it
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may have some potential for having a public health effect on youth binge drinking, one that
could be associated with an increased risk of this behaviour at the individual level over time.

As well, other reasons also exist for why zero tolerance policies — which involve calling
the police, suspending, and/or expelling students who are found to be possessing, using, or
selling drugs or alcohol (Evans-Whipp et al., 2004; Skiba & Peterson, 1999) — may have the
potential to achieve this sort of an effect which is inconsistent with the hypothesis previously
stated but is consistent with some previous research (Evans-Whipp et al., 2013; Munro &
Midford, 2001; Marlatt & Witkiewitz, 2002; Toumbourou et al., 2005; Skiba & Knesting, 2001;
Evans-Whipp et al., 2004; Masterman & Kelly, 2003). One of the reasons for why this sort of an
approach may not achieve its intended goal of preventing binge drinking may have to do with the
fact that such a policy may detach a student from the school environment. Forcing a student who
may be likely to binge drinking to not be in contact with the school setting may actually increase
his or her risk of engaging in this behaviour given that attachment to one’s school is strongly and
negatively correlated with the risk of overconsumption of alcohol and other drugs (Evans-Whipp
et al., 2004; McNeely, Nonnemaker & Blum, 2002; Munro and Midford, 2001). School
engagement is a key factor associated with a reduction in such delinquent behaviour (Skiba &
Knesting, 2001) potentially because participating in school-related pro-social activities may
shield one from harmful drug use by keeping a student preoccupied with athletic, social, and
other extracurricular activities as well as by encouraging him or her to meet the school’s
academic requirements (Munro and Midford, 2001; Toumbourou et al., 2005). Containing such
binge drinking students within the school environment also allows for such individuals to
potentially be exposed to school-based alcohol prevention programs and interventions that could

have some positive effects on their binge drinking (Munro and Midford, 2001). By taking a
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criminal- instead of a health prevention-based approach to dealing with this issue, students who
are suspended (or expelled) for minor drug or alcohol related offences may not only receive none
of these school-related benefits that could help prevent or reduce this behaviour, but these
individuals may also be more likely to drop out of high school altogether (Skiba & Knesting,
2001); students who drop out of high school are usually at a significantly increased risk for
engaging in drug abuse and binge drinking compared to individuals who remain in school
(Townsend, Flisher & King, 2007).

Secondly, the potential ineffectiveness of zero tolerance policies may also be partially
explained by the fact that the severity of punishment received by a particular student may not
necessarily match the severity of the infraction that he or she committed. An academically sound,
non-current binge drinking student who is expelled for having had only a sip of alcohol may feel
like a victim of an unfair punishment. Aside from possibly affecting the academic potential of
such an individual who is penalized with a similar punishment as another individual who brings
a weapon to school (Skiba & Knesting, 2001), this student may also be more likely to rebel
against such a rule whereby he or she may purposely engage in more serious substance use
thereby potentially increasing his or her risk of binge drinking (Masterman & Kelly, 2003). With
this policy placing the negative connotation on the act of drinking itself instead of on the amount
of alcohol consumed and the negative health effects associated with this, a student may
rationalize that consuming just a sip of alcohol is equivalent to consuming five or more drinks in
one sitting given their equal punishment. With this rule promoting total abstinence from binge
drinking, individuals who may realistically be able to reduce their alcohol consumption from a
harmful to a less harmful amount (i.e. from 5 to 3 drinks in one sitting), as opposed to

unrealistically stopping drinking completely, may be less inclined to want to seek assistance for
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reducing these behaviours if they are given the sole choice of either abruptly and challengingly
stopping any form of alcohol consumption or face being removed from the school context
(Marlatt & Witkiewitz, 2002).

Despite these two interventions’ potential for having some sort of a public health effect
on youth binge drinking, no concrete recommendations can be made with respect to the
effectiveness of these interventions based solely on this study as they did not demonstrate
statistically significant proof for having a major impact on this behaviour. However, future
research should further investigate the demonstrated potential of both of these alcohol prevention
initiatives by implementing these in multiple different schools with similar characteristics given
that in this study each of these interventions were implemented in only one school. This
approach would allow for having a larger sample size and thus a greater power of determining if

their promising effects could indeed be statistically significant.

6.2.2 Current school-level interventions lacking clear potential for having a public health
impact at the population level

At the school level, none of the interventions analyzed appeared to show sufficient
promise with respect to potentially having a meaningful public health impact on youth binge
drinking as no intervention was, nor showed the potential of being, significantly associated with
a reduction in the prevalence of this behaviour over time relative to the change observed in the
control schools. Aside from the reasons previously mentioned, some other possible explanations
may exist for why such findings may have been observed which are in disagreement with the
hypotheses previously stated and with some previous research. For instance, in the study by

Leatherdale & Herciu (submitted), a significantly greater reduction in the school-level
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prevalence of current binge drinking over time relative to the reduction observed in the control
schools was found to be associated with a school which implemented a similar intervention to
the one implemented by school 17 in this study that was also based on punishment and student
education. The intervention implemented by school 17 may not have been associated with such a
similar finding possibly because the educational component involved a police department
workshop on drug and alcohol use whereas the educational component that was included in the
similar intervention mentioned by the Leatherdale & Herciu (submitted) study involved a
motivational speaker that provided key lessons and messages about alcohol use and its associated
health issues as well as how to make responsible choices about drinking. Traditional educational
programs delivered by police officers have proven to be ineffective and potentially be associated
with higher binge drinking rates among students possibly due to their educational strategies that
are based on scare tactics (Sloboda et al., 2009). Conversely, educational interventions similar to
the one included in the dual component intervention mentioned in the Leatherdale & Herciu
(submitted) study have been shown to be associated with a significantly reduced likelihood of
binge drinking and getting drunk over time (Midford et al., 2012).

The punishment-focused strategy associated with school 17’s second component of
suspending alcohol and drug users while also providing them with reintegration strategies may
also support this intervention’s potential ineffectiveness as it has been shown that students may
not experience a significant change in the likelihood of binge drinking over time if they perceive
that they will be suspended if caught drinking at school (Evans-Whipp et al., 2013). Other
interventions that were based on punishing students who were caught using alcohol by
preventing them from participating in school sports if they refused to attend counselling

(Goldberg et al., 2007) or from attending future school events (Leatherdale & Herciu, submitted)
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have also shown to be associated with an insignificant effect on past month alcohol use or with a
significant increase in the school-level prevalence of current binge drinking relative to the
change observed in the control schools, respectively. Contrastingly, the second component of the
intervention described in the Leatherdale & Herciu (submitted) study which involved punishing
students who were caught being under the influence of alcohol by using breathalyzers at school
events and thereby preventing them from entering those respective events may have also
supported the intervention’s potential effectiveness; using breathalyzers for this same purpose
has also been shown to be associated with a greater reduction in the school-level prevalence of
current binge drinking relative to the change observed in the control schools when implemented
in a separate high school (Leatherdale & Herciu, submitted). Another possible reason for why
this type of punishment may have demonstrated potential for possibly being effective is that, in
both the school that had the dual component intervention as well as in the one that involved
solely the breathalyzer program (Leatherdale & Herciu, submitted), the punishment received by
the students for their actions was to be served immediately (i.e. not attending the respective event
where the student was caught being under the influence of alcohol) instead of being served later
on (i.e. possibly receiving a discretionary suspension depending on the type of alcohol-related
infraction committed where the teacher or principal must first decide if and when the student is
to be suspended (School Advocacy, 2006), having the time to decide whether or not to attend
counselling before a decision is made if the student is to be removed from a school sports team
(Goldberg et al., 2007), or not being able to attend future school events (Leatherdale & Herciu,
submitted) which may all potentially represent delayed forms of punishment). Having to
immediately serve a penalty may be associated with a more potentially effective intervention

according to the contiguity of punishment concept which states that a punishment’s effectiveness
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with respect to reducing an undesirable behaviour decreases as the time interval between when
the infraction is committed and when the penalty is served increases (Klein, 2013).

In the Leatherdale & Herciu (submitted) study, a separate student educational program
which involved a sequence of general information sessions and guest speakers throughout the
school year teaching students about the issues associated with heavy drinking and how to make
smart choices with respect to alcohol use was associated with a significant decrease in the
school-level prevalence of binge drinking relative to the change observed in the control schools.
In this particular study, intervention school 5, 6, and 7 also implemented comparable student
educational interventions to the one in the Leatherdale & Herciu (submitted) study, however,
none of these initiatives were associated with a significant decrease in the school-level
prevalence of binge drinking relative to the change observed in the control schools. One potential
explanation for these differences could be that the student educational program in the
Leatherdale & Herciu (submitted) study was a longer-lasting initiative relative to the ones
implemented by the three intervention schools in this study. Based on the information indicated
by each school’s administrator, it appears that each of these three different interventions also
included educators teaching students about the consequences associated with alcohol use and/or
how to make responsible choices with respect to this drug. However, these were implemented as
only one-time interventions instead of via multiple different sessions or guest speakers at
numerous times throughout the year like the intervention in the Leatherdale & Herciu
(submitted) paper. This principle of “sufficient dosage” of exposure to an intervention as a key
component linked with a program’s potential effectiveness is supported by Nation et al. (2003).
In this review-of-reviews, the authors state that subjects must be exposed to multiple sessions of

a program over a certain period of time in order for the participants to receive enough exposure
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to the intervention for it to be potentially effective on the undesirable behaviour. This concept’s
key influence on an intervention’s potential for being effective can also be witnessed when
examining a similar education program that was implemented in a separate school in the
Leatherdale & Herciu (submitted) study; this program also involved student exposure to multiple
alcohol prevention information sessions and was also associated with a significant decrease in
the school-level prevalence of binge drinking relative to the change observed in the control
schools.

Given these results, it cannot be confidently recommended that any of the interventions
investigated by this study be implemented in other schools with similar characteristics to the
ones included in this sample in order to achieve a significant reduction in the school-level
prevalence of binge drinking over time. Such a difference-in-differences model was used as a
preliminary step to explore if any of these interventions showed potential for possibly having a
meaningful effect on binge drinking at the population level. If any of these interventions were to
have shown such potential, it would have been recommended for future research to further
explore the impact of such interventions using a more complex model while also implementing
these in more schools to see if, following these changes, such potential would still be present.
After doing this, more concrete recommendations would be able to be made about the

effectiveness of such interventions at the population level.
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6.3 Student binge drinking patterns from Year 2 to Year 3 for the linked sample

This longitudinal study has shown that the prevalence of binge drinking among the same
students who remained at the same Ontario COMPASS high schools from Year 2 to Year 3
increased significantly over time as these individuals aged. As well, out of the students who were
current binge drinkers in Year 2, a much larger proportion of them also remained current binge
drinkers than became non-current binge drinkers in Year 3. This means that, in order to more
efficiently decrease the proportion of students who binge drink over time, it may be important
that youth be exposed to alcohol prevention interventions as early as possible before they begin
binge drinking as it appears that once a high school student becomes a current binge drinker, he
or she is fairly likely to continue to engage in this behaviour over time.

Such an increase in student binge drinking over time is consistent with what was
expected prior to performing these analyses given that as a student becomes older, he or she is
more likely to engage in this type of behaviour (Leatherdale & Rynard, 2013; Herciu et al., 2014;
Leatherdale & Ahmed, 2010; Leatherdale, 2015; Leatherdale & Burkhalter, 2012; CAMH,
2013). This can also explain why the overall prevalence of current binge drinkers became greater
with increasing grade given the strong correlation between age and grade. As this research has
also demonstrated, with increasing grade students are also more likely to have more weekly
spending money and thus may be more likely to binge drink (Herciu et al., 2014; Costello et al.,
2012) by means of potentially having greater access and exposure to this drug. This makes sense
given that with increasing grade a student may have more employment opportunities. With this
having the potential of translating into more financial resources, students may have an easier
time obtaining alcohol by potentially paying a social source that is able to legally purchase this

drug (Wagoner et al., 2013). Similarly, this investigation has also shown that students are also
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more likely to use tobacco and smoke marijuana (CAMH, 2013) as well as to be overweight or
obese as they become older with such behaviours being associated with increased binge drinking
which is also consistent with previous research (Herciu et al., 2014; Bedendo & Noto, 2015;
Costello et al., 2012; Leatherdale & Ahmed, 2010; Leatherdale, Hammond & Ahmed, 2008;
Leatherdale & Burkhalter, 2012).

With respect to gender, it was observed that males consisted of a greater proportion of
current binge drinkers than females when classifying binge drinking as having 5 or more drinks
in one sitting which is also consistent with previous research (Leatherdale & Rynard, 2013;
Herciu et al., 2014; Leatherdale & Ahmed, 2010; Leatherdale, Hammond & Ahmed, 2008;
Leatherdale, 2015; Costello et al., 2012; Hilarski, 2005; Kairouz & Adlaf, 2003). The difference
in the prevalence of this behaviour among these two genders can potentially be explained by
several factors. One possible reason for why males appear to binge drink more than females
could be that, on average, males tend to engage in more risky behaviours when compared to
females; for example, males are more likely than females to engage in other harmful health
behaviours such as using tobacco and smoking marijuana (Herciu et al., 2014; Costello et al.,
2012; Leatherdale & Ahmed, 2010; Leatherdale, Hammond & Ahmed, 2008; Leatherdale &
Burkhalter, 2012). Furthermore, the differences in body structure and chemistry between the two
genders may also play a role in why males appear to consume more alcohol than females. On
average, women tend to absorb more alcohol than males while also taking a longer amount of
time to metabolize the drug (Ashley et al., 1977); if both genders drink the same amount of
alcohol, women will generally have a higher blood alcohol level while also experiencing
alcohol’s immediate effects much quicker and for longer periods of time than males (Ashley et

al., 1977). As a result, this may translate into males having to consume larger amounts of alcohol

79



than females in order to feel the same effects of the drug.

With this being said, it may be valuable for future research to expand on both the length
of this investigation as well as the number of binge drinking covariates measured. A longer
longitudinal project analyzing three or more consecutive years of binge drinking data for these
same individuals could help to understand in more detail how one’s binge drinking status may
change over longer periods of time. By measuring more factors that are believed to be associated
with youth binge drinking, more knowledge on what other variables could further predispose
such individuals to binge drink could be obtained which may also better inform prevention
efforts. For example, given the strong influence of social and group norms on students’
intentions to binge drink (Johnston & White, 2003; Livingstone & McCafferty, 2015; Huang et
al., 2014; Teunissen et al., 2012; Yanovitzky & Stryker, 2001), such future research should also
include measures for gathering data on students’ opinions about their social group’s binge
drinking norms and if these encourage or discourage such an act. Future research should also use
two separate measures for assessing the binge drinking status for males (5 or more drinks in one
sitting) and females (4 or more drinks in one sitting) within the same study (Centre for Addiction
and Mental Health, 2008). By doing so, the proportion of female binge drinkers would be able to
be more accurately represented in order to confirm which gender has the greater proportion of

current binge drinkers.
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6.4 Study strengths

This investigation was the first to simultaneously evaluate the impact of multiple school-
based alcohol prevention interventions on the binge drinking patterns of a large, linked sample of
Ontario high school students using a longitudinal quasi-experimental study design. Such an
approach helped generate real-world practice-based evidence regarding which youth binge
drinking prevention interventions currently implemented within the Ontario high school
environment may have potential to be effective in possibly reducing this behavior at the
population and individual level. Although some previous research has also explored this
behaviour in Ontario high school students, such studies were carried out using more simplistic
cross-sectional designs while also not exploring the potential impact of multiple different school-
level alcohol prevention interventions on binge drinking (Leatherdale & Rynard, 2013; Herciu et
al., 2014; Leatherdale & Burkhalter, 2012; Leatherdale, 2015) or they used smaller linked
samples (Leatherdale & Herciu, submitted). Most of the previous studies which evaluated the
potential effectiveness of similar interventions only examined one initiative at a time and were
not conducted within the Ontario context (Midford et al., 2012; Gmel et al., 2012; Mitchell et al.,
2012; Conrod et al., 2013; O’Leary-Barrett et al., 2010; Strom et al., 2015; Toumbourou et al.,
2013; Lammers et al., 2015; Clark et al., 2010; Gorman, 2014; Sussman et al., 2012) thereby
making it more difficult to compare the potential success of such interventions due to the various
differences existing between such studies (i.e. different samples, grades, reference groups, and/or
locations).

The use of a large linked sample as part of a complete-case analysis (CCA) made it
possible to assess the potential effectiveness of such alcohol prevention interventions by

observing how the same individuals’ binge drinking status (or risk for binge drinking) changed
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from before to after an intervention was implemented given that they all had outcome data at
both points in time. The potential impact of these interventions may not have been evaluated as
accurately if the sample also included the remaining students who indicated their binge drinking
status at only one of the two years. This is because missing data techniques would have had to
guess how these alcohol prevention interventions may have potentially affected the estimated
binge drinking status of such individuals in order to obtain these missing data points. Likewise,
the fact that this project used a quasi-experimental design along with a robust data set which
consisted of a large, heterogeneous convenience sample with a low refusal rate also contributed
towards accurately evaluating such interventions’ real-world potential effectiveness.

The accuracy of this evaluation was further enhanced at the analysis level given that the
model- instead of the empirical-based results were used for the Generalized Estimating Equation
(GEE); the model-based results were more appropriate due to the sample’s variability in school
size as well as the fact that each of the 19 specific interventions were implemented and evaluated
in 19 different schools. In comparison to the empirical-based parameter estimates, the model-
based are more conservative given that they assume larger standard errors associated with each
of the parameter estimates. By assuming larger standard errors, this results into larger p-values
being generated for each of the estimates meaning that it is less likely for an intervention to be
considered to have a significant effect. The more cautious model-based results reduce the
likelihood of incorrectly claiming that an intervention may have a statistically significant impact
on binge drinking when in reality this may not actually be the case. Overall, recommending an
intervention that has demonstrated to be statistically significantly associated with reducing
student binge drinking when a larger standard error is taken into account shows more concrete

evidence that the intervention may actually be effective in reality than if this same intervention
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was to show a similar result when a much smaller standard error was taken into consideration
(i.e. for the empirical-based results).

By having a large sample of repeat observations over multiple time points, this study also
served as a good surveillance tool for monitoring the change in binge drinking for the same
Ontario COMPASS high school students over time. One feature that assisted this project in
serving as a good surveillance tool was the use of a binge drinking measure that has also been
previously used by nationally representative school-based surveillance instruments like the
Canadian Student Tobacco, Alcohol and Drugs Survey (CSTADS) for monitoring youth health
behaviours (Leatherdale et al., 2014; Leatherdale & Rynard, 2013; Elton-Marshall et al., 2011).
Such consistency in measuring youth binge drinking allows for inter-study comparisons in order
to investigate how the binge drinking status of Ontario students compares to national estimates.
Being able to make this comparison can help to inform researchers about where this province
stands relative to the rest of the country with respect to the need for implementing effective
youth alcohol prevention efforts.

All in all, having explored which school-level alcohol prevention interventions may have
shown promise for potentially being associated with a reduction in youth binge drinking over
time in Ontario, this study served as an important stepping stone prior to being able to pilot the
initiatives that demonstrate such potential in more schools in order to begin generalizing a real

evidence base regarding the effectiveness of such particular efforts.
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6.5 Study limitations

Despite this investigation’s numerous strengths, it is important to also acknowledge some
of its limitations. Given the survey-based nature of the data collections at both the school and
individual levels, this study was subjected to potential biases with respect to the report and/or
recall of information. For the School Policies and Practices (SPP) administrator questionnaire,
the survey’s open-ended questions regarding the changes experienced in alcohol prevention
interventions allowed for vague program and policy descriptions to be provided. As
administrators may describe particular alcohol prevention initiatives implemented at their
respective schools in different amounts of detail, misinterpretations regarding intervention
complexity and/or fidelity of implementation may arise. However, the program and policy
changes indicated in the SPP for each school were verified by the COMPASS knowledge brokers
who ensured that the information provided by the school administrators was complete and up to
date. Even so, such program and policy descriptions were sufficiently detailed in order for these
analyses to be able to distinguish which kinds of interventions may or may not possibly be
associated with student binge drinking. Similarly, it may also be safe to assume that the
information provided by the school administrators closely represented the actual changes that
occurred with respect to such interventions given that the SPP has been designed after a
previously validated tool, the Healthy School Planner (Leatherdale et al., 2014).

At the student-level, incorrectly reporting information with respect to the outcome
measure may have also been an issue given that it is difficult to accurately recall how much
alcohol one had consumed in the past year. More significantly, since underage binge drinking is
an illegal behaviour where one is not allowed to consume alcohol if he or she is under the age of

19 in Ontario (Royal Canadian Mounted Police, 2013), youth who are under the legal drinking
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age are very likely to underreport this behaviour (Brener, Billy & Grady, 2003). This limitation
translates into current binge drinking rates among high school youth being higher than what was
determined by this investigation as well as by previous studies that used similar measures.
However, it has been demonstrated that this bias is reduced when students are asked to
anonymously report their binge drinking status using surveys in comparison to when using other
less confidential modes of data reporting (Brener, Billy & Grady, 2003). Likewise, by using a
quasi-experimental design, this bias likely affected students in intervention and control schools
in a similar fashion while also remaining consistent over time and therefore it is unlikely that it
had a significant effect on the observed differences in binge drinking between these two groups.

Another limitation which specifically pertains to the COMPASS student-level
questionnaire (Cq) is that the binge drinking measure used was not gender specific. For this
reason, the proportion of females being categorized as current binge drinkers may have been
underestimated given that some researchers define female binge drinking as having 4, not 5, or
more drinks in one sitting (Centre for Addiction and Mental Health, 2008). As a result, in reality,
the binge drinking patterns of males and females may be more similar than what may be
indicated by such studies that use the “5 or more drinks in one sitting” as the binge drinking cut-
off for both genders. The Cq did not use two different gender-specific questions for measuring
binge drinking given that this measure was taken from the Canadian Student Tobacco, Alcohol
and Drugs Survey (CSTADS) in order to be able to compare and contrast the binge drinking
status of students attending this convenience sample of schools to the nationally representative
binge drinking estimates obtained by CSTADS (Leatherdale & Rynard, 2013). Both a male- and
a female—specific measure of current binge drinking should be included in the Cq in order to

accurately measure female binge drinking as well as to verify if there is a significant difference
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between the proportion of females classified as being current binge drinkers when using one of
these cut-offs versus the other.

Although the Cqg does measure some student-level covariates associated with youth binge
drinking, it does not measure some of the most important influences affecting this behaviour like
social norms and peer pressure (Johnston & White, 2003; Livingstone & McCafferty, 2015;
Huang et al., 2014; Teunissen et al., 2012; Yanovitzky & Stryker, 2001). Nonetheless, this
limitation is traded off for the short length of the study which allows a very large proportion of
participants to complete the survey in a short period of time without losing interest thereby
leading to the production of large amounts of good quality, reliable data.

Lastly, the actual population-level prevalence of binge drinking for each school included
in this sample may be underestimated given that students who provided data for the binge
drinking outcome measure for only one of the two years (i.e. because they just did not want to
complete this question for whatever reason during the data collection in the other year or because
they were absent) were not included in the linked sample. It has been shown that such a select
group of individuals consists of a greater proportion of current binge drinkers than those students
who are linked from one year to the next (Qian et al., 2015). Despite this, separate analyses
illustrated in Appendix C reveal that, due to the quasi-experimental nature of this study, this bias
is evenly distributed between the intervention and control groups meaning that the difference in

binge drinking between these two groups is unlikely to be significantly affected by this bias.
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Chapter 7 — Conclusions

This study has shown that, in Ontario, few high schools tried to decrease the rates of
youth binge drinking over time given that only 19 of the 77 COMPASS schools included in this
linked sample had new school-level alcohol prevention policies or programs put into practice
between Year 2 and Year 3. Even so, none of these 19 specific alcohol prevention interventions
appeared to be associated with a statistically significant decrease in the population-level
prevalence or the individual-level risk of this behaviour over time; such results held true even
when these initiatives were grouped into 6 different general intervention types. Nevertheless, a
zero tolerance punishment policy as well as a student education program using displays and
pamphlets may have shown some potential for possibly having some public health impact on this
behaviour at the individual level and should be further explored. Overall, these results suggest
that such current school-level initiatives implemented in this province may be too simplistic in
nature and/or the high school setting may not be the best place to intervene for achieving
maximal impact with respect to this type of work. Future research on youth alcohol prevention in
Ontario may want to focus on evaluating more complex, multidisciplinary programs that are only
partially implemented within the high school environment. It may also be valuable for future
research to assess the impact of higher macro-level policies like increasing taxation on alcohol,
increasing the minimum legal drinking age to 21 years, and banning alcohol advertisements
within the Ontario context as these may serve as more promising approaches for reducing youth
binge drinking in this province. All of this is important given that the prevalence of youth binge
drinking among this linked sample increased significantly from Year 2 to Year 3 which is not a
surprise given that these individuals aged over time.

On the whole, this is the first quasi-experimental longitudinal study to monitor the binge
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drinking status of a large linked sample of high school students over time while also
simultaneously evaluating the potential ability of multiple different high school-level alcohol
prevention interventions to reduce youth binge drinking in order to generate real-world evidence

about this topic in Ontario.
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Appendix A: COMPASS Student-level Questionnaire
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O Grade B
O Grade 10
O Grade 11
O Grade 12

2 How old are you today ? \ 5
i) 13 years ar yaunger ()Q

) 14 years
) 15 years

) 16 years
) 17 years
{) 18 years ar oldar 0

3. Are you female or male? Q
O Famal KQ) %C-O

0 Meka

Lummuwudamihawmn?mmEﬂmmaéj\

O White
O Black
) Asian

5 About how much money do peek to spend on yoursel or to sawe?

(Remember to indude il monsy Famalk ke Diaby-sitting, disiivering papers, ez
O Zero K
O %1085 \ *
) %610 810 \g
O %110 520 OQ "K
5 $21 1o $40 A
O 41 to $100 0
2 Morat ]
O | dao not & | get aach weak
. USUE | to and frem school? (If you vse wo or more modes of Fave,
one that you spend mast fime doing)
- To school From school
—%% CEr |25 8 pessenger] ) By car (25 a pessenger)
- By car Epﬁw o= o E}Iymtmaﬂﬁw]w
g %;mh?dﬁs LimwEy, of siresboar 8 %;mh?dﬁs Lima ey, of sireaboar
ic 5 ,ar ic bus, 5 ,ar
O By oy S By oy
O Char ™ O &Ihur ™

T. Did you attend this school last year?
) Yas, | etlended the same school last year
L) No, |was al enothar school lzst year
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8. How tall are you withouti your shoes on? (Please wrile your height in feet and inches OR in
cenfimetres, and then fill in the approphate numbers for your height.)

1 1 do not know how tall | am

“My heightis___ fest, |
OR
“My height is centimetres™

inchas"

9. How much do you weigh withowut your shoes on? (Flease wiite ye
kilograms, and then fill in the appropriate numbers for your wei

11 do mot know how much {weigh

"My weight is

"My weight is

For example: B you spend
e D

)

BBe00606|

7

@&

=EEAEEE8EE

|

o
a |
&

L=

HREEE2E3

Exampl-
SHY
!

e

b

",

doing the following activities? -

each day, you will naed o 11l in the 3 hour circle, and

8} aiching/sn -dk 0O o000 66 @
'{Q ’ Hours Miriutes

¥ . gl 5 () ® 000000000066 a

2lzyng W " s 00200 C00C 068 @

) hing ® 080000000 066 a
%H&Hnﬂmlh&ﬂm P00 0QOC00C| OO
eSulngtheinemet | @ 0 0 ® @ O ® O 0 ®| O O @ @
e hresgipemei o © 0 @ © ®© © © @ ®| ([0 © ® @

o) Sleeping ® 00000030060 066 a

[serial]

| O00000000000000000000000

-
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Physical Activity

HARD physical activities include jogging, team sports, fast dancing, jumg-rope, and any other
physical activiies that increase your heart rate and make you breathe hard and sweat

HMODERATE physical activities include lower intensity activities such as walking, hi-:ingtu-
school, and recreational swimming.

11. Mark how many minutes of HARD physical activity you did on each of the last 5
This includes physical activity during physical education class, lunch, nitar

evenings, and spare time.

Houwrs Minuses.
For examiple: i you did 45 funlies of hard

Mondey (0 @ @ @ @@ @& & @ -

Twwlyy |0 0 0 @ G| 0 © & o | 2 onMondsy youd e 1o il in Tie 0 hour
Wechosdy(D @ @ @ @@ & & @

Thesday (0 @ @ @ O @ & &

Friday DL I v T I €} | ) e ]

& O @ @D D ® 3 & @) | Monday
Sundey (D @ @ @ D@ @ @ @

on each of the last T days.
. lunch, after school,
rd physical activities.

This includes physical activity during physi
evenings, and spare time. Do not include ti

Hiours M
amipde:: H you did 1 hour and 30 minuiss of

m % % g‘ gff arale pirysical actity an Monday, you will need
Wodnosdry| D T (D y mmeinwrumuanumMrnhuteuruea
Thursday "j} E‘ m 'E' =Niown bedow
Sy @ & @ O mnczr|o @ © © alo o @ o

Wl
undy D D @ T
13. Were the ﬂ p in terms of the amount of physical activity that you

AR RN nI RN Ennn LI
;

ﬁmdumihﬁm;uuhmmrdﬂnmmwh How many of your
friends are physically active

na

1 friend

O 2 friends

) 3 friends

O 4 frisnds

) 5 or more friends

/L.

15. Are you taking a physical education class at school this year?

3 Yes, | am taking ona this &erm
3 Yes, |will ba taking ona or hawve taken ona this school year, but not this term.
) Mo, | am not taking a physicsl education class =i school this year
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16. Do you participate in before-school, noon hour, or after-school physical activities
organized by your school? (e.g, inframurals, non-compeiiive ciubs)

) Yes
) MNo
2} Mona offered at my school

17. Do you participate in competitive school sports teams that compete against other
achools? (e.g., junior varsily or varsity sporis)
2 Yes

) Mo \
) Mone offered at my school 0

18. Do you participate in league or team sports outside of achool?
0 Yes Q)
2 Mo
0 Thara ara none avelable whera | live

14, Dnhnﬂnunwhwmﬂ-nhm?ihwdﬂymdumr &u one your
muscles? (e g, push-ups af-ups, or weighl- trarrrrngj'
) Odays 0 4 days
2 1day ) 5days

] ]
H- @' Q
Eﬂl-lmdnLthaﬂhwurmlgh @

umdenwaight
I:I EI y unidlaraeig it
O .M:-m.rlﬂ'-a right waight

) Slightly ovaraeight
) Very ovarsaight

21. Which of the fnlhmr@ about your weight?
) Lose weight
) Gainweight Q"‘

) Stay the sam
) 1 am not rn].'walgh‘l

22, How pamnt&. or guardians encourage you to be physically

0 glt encou
rEge
b not ancourapgs or discourage

Strongly ciscourage

23. How much dnua':ur parents, step-parents, or guardians support you in being physically
active? (2.9 ing you i0 team games, buying you sporfing eguipmentd)

) Supporive
) Unsupporiive
() Wery unsupportive

000000000000000000000000 [serial]
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EHanIthy Eating

24, if you do not eat breakfast every day, why do you skip breakfast? (Mak ail thal spoiy)
1 | eal breskfast every day

O | dont hawa time for braakfzst

Thal:usl:mnaamn

I ' ha maming *
‘m not int

bt wnl&mbnad:fam \
I'm

m irying i losa waight
Thera iz nothing to sl &l home
Cihar

DUGUUUC‘

25, In a usual school week (Monday to Friday), on MNone ey OEyE
how many days do you do the following? Q

) Eat breakiast 0 @, %
bl Eat braakfzst provided 1o you as part of a school program K =
¢ Eat lunch at schoal - inch pad:a-:lm-.dbrm

- rchesad in the cafal:ana Q
a) Eat nch purchasad &l a fest food place or
ﬁEEihELEd-:E. purchzsad from & wending
g Eat enacks purchased from & vending

O
o

store, snack bar, or caniean off scl
h Drrink sugar-swammed beve O,
Gatorade, etc.) Do nod include i

il Drink high-enargy drinks (Redd

1} Drink coffae or toa with sugaf nluda' ﬂ ino,
freppuccing, iced-eg, ig ~'-.---=-

k} Drink coffes or tes i- "{

26. Dnnumu’thd [ﬁmdﬁuﬂtﬂ,mhﬂwmw Hong

o o0 O o

o
Oo0o0co0o00o0o ofi
0C00o0000o00o ol

B
o o oo EI
o 0o 00

o0

a) Eal

fionds purchased &t & fast food place or restaurant

d) E&t snacks purchesad from & vending machinge, cormer sione, snack bar,
or caniean

a) Drink sugar-sweetened bav (=oda pop, KookAld, Gatorade, atc.)
Do not include dﬂ’a_}gg-h:lﬂ'm

1) Dirink: high energy drinks (Fed Bull, Monster, Rock Star, elc. )
g} Drink cofies or tea with sugar (include cappuccing, frappuccing, icad-tea,
icad-coffess, eic.}

00000000
OO0 00000 0B~
GGOGGOGGQM

hi Drink coffes or tea withouwt sugar
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27. YESTERDAY, from the time you woke up until the time you went to bed, how many ggg
of meats and alternatives did you have? One 'Food Guide” serving of meat and alternatives
indudes cogked fish, chicken, beef, pork, or game meal eggs nuts or seeds, peanut butter or
rut butters, legumes (beans), and toiu.

O None Canada’s Food Guide Serving Saes of Meats and Allermatives

O 1 sawving >
O 259mngs

O 3 sawings ‘\.,

O 4 sawings

(oohdMMh. Mnorwl buttess s
(O 5ormore MS poultry, kea a 175 el 1\\ gl 2 o Bk 2 Tiapd @' a
¥ cupld

fs;’,ruun lhlﬂl‘» oupd

28, YESTERDAY, from the time you woke up until the time you went to b d
of ve getables and fruits did you have? One Food Guide’ sarving of yageiabies and fuit
lrd:daspueoesof&eshvegefableafrm sdadarawleﬂygeens ieafy green

O None

O 1 sawing
O 2samvings
O Ssemngs
O 4 sawings
O 5 sanings
O 6 servings
O 7 sawings
O 8sawings

C 9 or more servings O
20, YESTERDAY, fromthotlmoyou m&

of milk and alternatives did y.
includes milk, fortified soy be
yogurt or kefir (anather ad g

100% Juke
125 mL (v) cupd LIS ol 1V gl
at o 125 L (s Cugd

you went to bed, how many servings
uide’ serving of milk or milk afternatives
ted powdered mik, canned (evaporated) mitk,

O None

mud wy Ketir Checte
bewwrage 175 L 175 oL *0g (1% o2}
250 md {1 cupd 9 1 gy v cupl 9

n products did you have? One Food Guide’ sening of grain products includes bread,
fatbread such as tortila, pita cooked rice or pasta, and cold cereal.

O None

O 1 sarving

O 2 sawings

O 3 sawings

i S o= -

O 5saings @

O 6sanvings Bmd Cooked rice, Carval Cooked pasta

Qrsvnis  IMma ety Mrrmae g SN .., @ BT @

O 9 or more servings 5 = o
= -] =
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H?nur Experience with Smoking

: 3. Hawe you gyer fried cigarette amoking, even just a few puffa?
1 Yas
O No

32. How old were you when you first tried smoking cigareties, even just a few pufia?
) | have newer done this

& | do not know \
o)

) Byesrsof youngar ' 14 years

%

0

|

|

|

|

|

|

|

- ) Byesm ) 15 yaars

- 3 10 yEars g 16 yaars Q’
- 11 17

- . 12mrm o] 1Emr&msurnl:hr 0
- O 13 years Q

[} - - . - -

- nmmmntlnhmnmwmn@’

- O Definitely yes

S g R TR
- O not

= () Defintey nat Qﬁ

- -K

: Hﬂmnimhaﬂﬁamhmmmufhlwuﬁ:' you smoke it?
= O Definitel yes 0 O

- O yas Q

- ) not

- T Defi et { '

|

= 35. At any time during the will smoke a cigarette?
= O Defi *

Z sEE QO

- nol

= O Definiel nat {\

- ~

: 36. Do you think it b easy for you to get cigareties if you wanted to smoke?
- O Difficult

- ]

|

|

]

|

P S—

Mo

: 38. Hawve you ever smoked 100 or more whole cigarettes in your life?

J Yas
O No

Co0000000000000000000000 [senal]
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38. Have you ever smoked every day for at least 7 days in a row?

O Yes
2} Mo

40. On how many of the last 30 days did you smoke one or more cigarettes?
MNoma

1 day

2t03 days

4o 5 £ \
Gto10 5

11 o 20 days 0

21 10 20 days
30 day's (every day)

d1. Thinking back cver the |31 30 dgvg, on the days that you un:in@tuw cigarettes did
you usually smoke each day?

2 Noma
) A few pufis fo one whole cgaredie Q)
) 2to 3 cigaretias K %

QoC0o000

{2} 4to 5 cigarettas
2 Gto 10 cigareties K@. ?‘
3 11 1o 20 cigeneties
0 21029 Eig-m‘ﬂtl_ BE Q ]
) 30 or more cigaraties -K Q
42, Your closest friends are the friends & oet time withe How many of
your closest friends smoke cigare
' Mone
0 L
J 2in
©) 3 frends ‘ \
0 4 fnends .
2 5 or more friends \
-
43. Have you gyer s
.
0
Q0
o
O
0
0O
last 30 days, didyou use any of the following? Mark all that aopily )
Pipa tobacco
Cigarillos or Iitths cigars (piain or f
Gigiu‘s {mot inchuding dgarillos or litthe cigars, plain or favoured)
Aolk-your-own cigareties (iobacco anly)
Loosa tobacco mixed with marijuana

i & (alecironic cigarettes that ook ke mﬂu‘ﬂtta s.flzigars, but produce vapour instead of smoke)
Em::mbam {meﬁlqu iobaccn, pinch, enufl, or snu
Micatineg heas, nicoting gum, nicoting lozenges, or nicotine inhalers
Hookeh |waber-pipe) 1o =maoke ipbacco
Hookeh (water-pipe) 1o smaka hertal sheasha'shisha
Blumt wraps (2 sheet or tube made of tobacco used 1o moll cigaretta tobacco)
| hawe not usad amy of these things in the last 30 days
|

alalslalslnlalslalelel
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Alcohol and Marijuana U

Fease remambar thal we will Eeap yaur

s5e anmwers compietaly confidendal

A DRIMK means: 1 regular sizad bottle, can, or draft of beer; 1 glass of wine; 1 bottle of cooler; 1
shot of liquor {rum, whiskey, etc); or 1 mixed drink {1 shot of igquor with pop, juice, energy drink).

hiow often didyou 46.

45, In the last 12 mo
hawe | that was more

a E]
than just a aip?

O Difficul
) Easy
2 | dho ot kneow

QOo00C000000000O0000
|

118

How old were you when you first had a drink
of alcohol that was more than just a sip?

&£1. Do you think it would be difficult or easy for you to get marijuana if you wanted some?

00000 [serial]

]

]

]

-

|

- | have navar drunk alcohal

- ) | have nevar drumk elcohol 3 | have only had & sip of alcohal

- (> | did mot drink ebeohol in the last 12 months > | do not know

- | hawe only had a sip of sleohol

— ) Less than onca a maonth 0 8 years oryoungar 15}'@

- ) Onca a month ) 9years L" 15:.'

- O Eurshmauarmnm ) 10 years

- ) Onca a waak 3 11 years ams.nmh:lat

- ) 2 or 3 times & week (3 12 yaars

- ) 4 bo & times 2 weak ' 13 years

== 3 Ewery day ¥ 14 wears %

|

:AT.hﬂnmmhmniunﬁdyuuMVaE&hlm @uﬂummm?

- 3 | hawe nevar dana this

- Jlddmhmsumadnnhsunmammmlm

-— ) La== than onca & maonth

- ) Omca a month

- ) 2o 3 fimes & month

- ) Dnca a waak

- ) 2 to 5 fimes & wesak

- 2 Daily or almost daily Q

]

o JE. In the last 12 months, have pmamnmd with an energy drink (such

- as Rad Bull, Rock Star, T

- ) | hawe nevar dana this

= O | did not do this in the st

2 8 % Q,

- mol o

= Q {}

:-ﬂ-ﬂ.hﬂu --i: did you use &0, How old were you when you first used

- miarijuana of ca . pot, wesd, hash) marijuana or cannabis?

= | have 2 | have never usad mariuana

- 0 I in the l&st 12 months O 1dao not know

- O Le DEIEI - s

- ma ) BYBETS OT yOUNQET 14 yaars

- times a manth () 9yeers ) 15 years

- awaek i} 1D years i} 16 years
13 times & week 3} 11 years 2 A7 years

- 4 bo & fimes & weak O3 12 years 3 18 years or oldar

- Ewery day {3 13 years

|

-

|

|

|

]

|

|

]




Your School and You

52. How str do you agree or disagree with Strongly  poean | Disagres  SErOnEly
each urrl:-?zln:i:: ulm“:-um‘? = Agrae Dizagras

a) |feel close to peaple at my schoal. ] O e L]

b} If&a-llarnpa‘tulrryad%l C O O (]

cl |am happy to be at my L 0 0 )

d) |fesl the tesc adm:}fﬂufmltrﬂuimﬂlu’hl . (8] )

a) | fael safe in my s 0 o \%

fi Gatting good grades is impartant io me. e O Q

B3. In the last 30 days, in what ways were you bullied by other students? | that apply}
1 | hawe not been bulkied in the last 30 days @

) Cyber-atizcks (e.g.. baing sent mean text messagas or having
O Had someane staal from you or damage your things

54, In the lget 30 davg, how often have you been bull bé
O Ihu&nuib&anhiadtuuﬂ‘maﬂ.mmsmﬂ'ﬂhslﬂﬂ
) Lessthan onca a waak

O About once g waek
) 2 or 3 imas a waek

() Physical attacks (e.g., getiing besten up, pushed, or kicked)
1 Werbal eftacks (e.g., patiing teased, threatenad, or having W}m]

ERnnnnEnnnnnnnnnnnnn RN nnnnnnnnnnnnn

23 Daily or elmasi deily ,{s
55. In the last 30 days, in what ways di Iy nts? (Mark all that apply)
2 | did not bully other students in the days
3 Physical atiacks (e.g., best up, pushad, oF ki
21 VWerbal sftacks (e.g., tessad, 1 mad, ar owrs sbout tham)
) Cyber-atiscks (e.g., sant ma spread umours sbout them on the intemet)
() Siole from them ar inga%
56. In the last 30 days, n hay ken part in bullying other students?
3 1 did not bully int S
) Lessthan o
2 Abaut once a E
L 2or3t
O Daily ar
&7. H&m Bdmulniﬂufdhwmg? aqi.;.- Supportive Wunﬂm
iﬂ&ﬂmmnﬁ:ﬂmmﬂmsmhrtuhba i ] £ L8]
active
ing sura studants have sccess io heakhy foods and drinks O 0 [ 0
sure na one is bullied a1 school & ¥ ] L]
d) Giving studenis 1I'-E|5L.ppmt1hﬂ].'neadb:|ma5t or quit iobacea O i ] 0
a) Giving students the support they nead to resist or quit dugs O 3 L L
endfor slcohol
58. What academic leve| was your current or most recent Math course?
2 Applied
2} Acadamic
) Ciher
| | |
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(Think about laat year if you have not taken math this year)

O Bl 100% () 55% - 5O%

O B0 - BEE ) 50P6 - 54%

O T0%- T O Less than 509
) BI% - BB

. In your current or most recent English course, what is your approximate overall
(Thirk about last year if you have not izken English this year)

1. Whﬂmﬂﬂhntnnhwlniﬁdummwuw?f
g HEgrnhﬂ high aﬁhuul ar ha:asaj ] ]
igh school diploma or uation equivelancy
O Co i naF i

62. What is the highest hvaluia-dumiilmynui i

> Bamea high school or less
{) High schoal di |:|rna a:luanuna-:,l.m'du

ocational cartificate G‘)
O Univarsity Bachaelor's
7 University Masters £ Ph .‘lm\' school medical schuulhw
E oy one)
2 Co narlrﬁnue-
2 University Epammur's

O3 | don't kniow
0 Llnrmrat].' Mesters / P .‘lnw E-ﬂhﬂﬂ|%2‘ ers’ collage dagres
O | dont kn

120

58 In current or most recent Math courses, what = your approximate overall mark?

S

O 90%-100% (O 55%-50% Q
O B0%-BO% () 50%-54%

5 70%-78% O Less than 50% 0

O 60%.- 60%

&3, In the |g5i 4 weeks, hml id you miss because of your health?
2 Odeys
o 1|:|r2d.a;'s.
O 3tas \
O Bta 10 O "K
D11nrrmra A
B4, hhg-@g. classes did you skip when you were not supposed to?

Co0000000000000000000000 [sernial]




Appendix B: Year 3 School Policies and Practices Administrator

Questionnaire
Sthool Policies and Practices Year 3 Carclnal Cathelic 88
Flnse prcuice ax much tetsll b peasiblein i chart. We have privided 2 summary o hat e reperted inthe Schol Peficy and Practins Cestionailre i ellmup nterie rpleted atyour soh
e, Tl infonaton s a the COMPASStoam it et the et oy schaols changes i policles, praetias or emironmental factoeson studit heath elated bk
Beigr 201213 Summaries 2&1} Haeany changes been made since st schoal year?
| | b I S ———
i | reltorsfips el in o, ond b hether sy e polis, i,
| | . . Emieoiment chongas o relotonshipy v ploried o being implemente
|8 Wﬁl'ﬁ:‘ﬂir eating g students o problem ot your Is Jf?iﬂrﬂf eiling imar Students a roblam at i seheel this year?
s e, 5l 2 prolem Yer
. Yes fo
IPﬂﬂﬂ'tt -+ Yeu, uncer regulation fern M | Poliey Cranges | fyes, please provida ditas
| = Nowritten palicies conceming healthy gating afE, PEM 150 ) ‘l'es
i |
| Practices; Fuel after sehosl program fFamces(‘manm ‘ s, B l;asepn:rul it |
¢ Thesehotthas afron breakfat projram avalablets | From the public hegth urse = | ) Gt S ﬁ%{ heeh, mmm
. | ! |
| all sheens 3 cays per wesk b physheal agthity for s No 1L
, , - : LTSS, Dy o
| « Theschodl eférs cooking clss and medis ersty en ; M Bﬂ arfuef /
! soeca ocies e 0 Rl esting o . by @Gﬂrﬂ (et ol tof e
' image, eating disnrdars)
- . . elid
- Seheheffers Faod clsses o el studnts | s HM
| understand mutrition 5 !
ey nthe pastyaarscheol st have petraceivid iy '
| Gathg triinirg, confiien or presemtitions s rutiton o
| e preshieting pasiiog body Image
| - There ire no dear guldelings 1 ffer dudents with
| | afusgected eating dhsoeder o the appropriate
| . [iaith profadsional or COMPURty Apency )
| | Evircrment,Equipmant: |+ Nodngy Enironmentor | e, pesse provide dtal
‘ | squipent {
. |~ Schodlhaga cfetriaand vending machines it C“BN’.?i '
I a aerated by & foad senvice company
‘ = School has other vending fachines and a srack J m.;
| bartuck sho that s opsrated by the schogt - |
| | [
L | i J
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Public Halt
« Hochange ih |
- Coangeswih | e e e e
ARl He resrshitih (s Henrthiie o hours horg
mwfemwﬂwnfummm Publl Health Pfﬂhh -BM W‘“ﬁ
- Yoo drnk pesgram with bl Health e
- Pubic Helthahuays It contac with e i':: e MP /W“m“ o
i - .aw &QMM
]
1 Hmmmmmmmmmaﬂ
Changes Pt el o Whete st s, i, ot
T T . mﬂmﬂmdmwﬂnﬁwwmﬂmM
N ot chingis o lionsis we ped o b et
mmmmmamw Uk Jsmwmmmmugwmwmmumm
1
* ifknown ® g
. N
Polices: « Nochange Falicy Chan
" . IS | e roidedetalson o) whetherpact afices ae st
o wrtten palces conceming hysical acity Yo place, andb] whether e ol ces ae panved o by
o Ne | impleminted
Prattices: + Thereare times duringthe | Pratces Changes Vs, Dl provede detals
chaolyear whare ntramural |
Mhysicl  Tha malarty of students doot v acees o i i the gym oo, V1o
Acly indoa pyslcal acthty areas during g
instructionaltime, but do have access to outdoge
aclites on school grounds
- Soeneines studentsheve ness to physial athiy
eqspenat such as soccar bl and baskethalls
during naringtruclional fime;
- Thischaol does notoffer intasmusl physical
actly pragrams
« Theschal has & dane thb
 The schaal his interschonl or varsiy peograms, L
yearthere were 2 eams -
- Theschoal paricipated ina Walkea-ther i Canear
anc luviele Digheles
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Environmants & Equipment; + MNochange Ermircament of | 1yes, please peowids datails
* School bas chianga fooms availabla for e befre equipment
i eter physica actty. The i’ chengerour Changis
P privacy stals, but e bows” dogs ot Bith | Ve
ehange foirhs have hieers, There are no lockers J No
ihe chiripe raoms
Public Health; « Notchange Changeswith | fFyeg, phaase provide detalls
reltionsips with |- o e Q.0cess
Public Health: L I
;{m  Lidsdg 5crwc¥m- iy
I 'b £
NBSmmaes Mt any changes
- | Bt ieasings
iy | retionshps ore sl e,
R Enrgrinenst changes or réloticnshis iy itiente
s tobaecs usé among students a rablem of your school? - machungs i¢ toboren use amang students o probiem ot your sghaal thie yioe?
o L
oNg
Pelicies: - Nothuge Puiicy Changes | Please provide ot on s) whether past poficies ars st i
. (s | placs,and o) whethermew poles e pamved b
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Appendix C: Binge drinking in students who reported the outcome
in both years versus those who reported the outcome in only one
year (linked sample)

Students who gave no response in Year 2 and who reported being current binge drinkers in Year 3

Row Pct  interv dropl
0 1 Total

0 14663 20 14683
99.86 0.14

1 3800 7 3807
99.82 0.18

Total 18463 27 18490

Statistics for Table of interv by drop1
Statistic DF Value Prob

Chi-Square 1 0.4709 0.4926
Likelihood Ratio Chi-Square 1 0.4446 0.5049
Continuity Adj. Chi-Square 1 0.2008 0.6541
1

Mantel-Haenszel Chi-Square 0.4709 0.4926

Phi Coefficient 0.0050
Contingency Coefficient 0.0050
Cramer's V 0.0050

Fisher's Exact Test
Cell (1,1) Frequency (F) 14663
Left-sided Pr <=F 0.8247
Right-sided Pr >=F 0.3139
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Fisher's Exact Test

Table Probability (P) 0.1386
Two-sided Pr<=P 0.4773

Students who reported being current binge drinkers in Year 2 and who gave no response in Year 3

Frequency Table of interv by drop2
Row Pct interv drop2
0 1  Total

0 14675 8 14683
99.95 0.05

1 3807 0 3807
100.00 0.00

Total 18482 8 18490

Statistics for Table of interv by drop2
Statistic DF  Value Prob

Chi-Square 1 20751 0.1497
Likelihood Ratio Chi-Square 1 3.6895 0.0548
Continuity Adj. Chi-Square 1 1.0065 0.3157
Mantel-Haenszel Chi-Square 1 20750 0.1497
Phi Coefficient -0.0106
Contingency Coefficient 0.0106
Cramer's V -0.0106

WARNING: 25% of the cells have expected counts less
than 5. Chi-Square may not be a valid test.

Fisher's Exact Test
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Fisher's Exact Test
Cell (1,1) Frequency (F) 14675

Left-sided Pr<=F
Right-sided Pr >=F

Table Probability (P)
Two-sided Pr<=P

0.1581
1.0000

0.1581
0.3742

Students who gave no response in Year 2 and who reported being non—current binge drinkers in Year 3

The FREQ Procedure

RowPct interv
0

0 14660
09.84

1 3803
99.89

Total 18463

dropl

2

23 1
0.16

0.11

27 1

Statistics for Table of interv by drop1

Statistic DF
Chi-Square 1
Likelihood Ratio Chi-Square 1
Continuity Adj. Chi-Square 1
Mantel-Haenszel Chi-Square 1

Phi Coefficient

Contingency Coefficient
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Value
0.5515
0.5966
0.2545
0.5515

-0.0055
0.0055

Total

4683

3807

8490

Prob
0.4577
0.4399
0.6139
0.4577



Statistic DF Value Prob
Cramer's V -0.0055

Fisher's Exact Test
Cell (1,1) Frequency (F) 14660
Left-sided Pr <=F 0.3204
Right-sided Pr>=F 0.8367

Table Probability (P) 0.1571
Two-sided Pr<=P 0.6344

Students who reported being non—current binge drinkers in Year 2 and who gave no response in Year 3

Row Pct interv drop2
0 2  Total

0 14648 35 14683
99.76 0.24

1 3796 11 3807
99.71 0.29

Total 18444 46 18490

Statistics for Table of interv by drop2
Statistic DF Value Prob

Chi-Square 1 0.3115 0.5767
Likelihood Ratio Chi-Square 1 0.3002 0.5838
Continuity Adj. Chi-Square 1 0.1411 0.7072
Mantel-Haenszel Chi-Square 1 0.3115 0.5767
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Statistic DF Value Prob

Phi Coefficient 0.0041
Contingency Coefficient 0.0041
Cramer's V 0.0041

Fisher's Exact Test
Cell (1,1) Frequency (F) 14648
Left-sided Pr <=F 0.7754
Right-sided Pr>=F 0.3424

Table Probability (P) 0.1179
Two-sided Pr<=P 0.5840

Sample Size = 18490

The FREQ Procedure
Table of ASDRNKC1 2013 by ASDRNKC1_2014

AS5DRNKC1 2013 A5DRNKC1 2014
0 1 Total

Frequency

0O 13301 2384 15685
1 772 1925 2697

Total 14073 4309 18382

Statistics for Table of ASDRNKC1_2013 by ASDRNKC1_2014
McNemar's Test

Statistic (S) 823.3663
DF 1
AsymptoticPr>S  <.0001
Exact Pr>=S <.0001
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Simple Kappa Coefficient
Kappa 0.4503
ASE 0.0081
95% Lower Conf Limit 0.4345
95% Upper Conf Limit 0.4661

Sample Size = 18382

Those who answered the binge drinking question in both years = 18,382:

Y2 current binge drinkers = 2697 binge / 18382 total sample = 14.67% binge drinkers in Y2

Y3 current binge drinkers = 4309 binge / 18382 total sample = 23.44% binge drinkers in Y3

Those who answered the binge drinking question in only one of the two years (18,490 — 18,382) = 108

DROP 1
No response Y2/Binge Y3 = 27

No response Y2/Non-Binge Y3 = 27

DROP 2

No response Y3/Binge Y2 =8
No response Y3/Non-Binge Y2 = 46

35/108 = 32.41% bhinge drinkers in dropped sample

Therefore, there are significantly more binge drinkers present in the sample that did not indicate their
binge drinking status in both years (108) than there are in the sample that did indicate their binge drinking
status in both years (18,382) for either Year 2 or Year 3. However, this bias (i.e. higher proportion of
binge drinkers in the sample of 108 students than the proportion of binge drinkers in the sample of 18,382
for either Year 2 or Year 3) is not significantly different between Intervention and Control schools and
therefore affects these two groups in a similar fashion. As a result, any differences that are seen in student
binge drinking between the intervention and control schools would probably not be attributed to this bias.
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Appendix D: Intervention changes that occurred from Year 2 to
Year 3 for each of the 19 Ontario intervention schools in the

COMPASS linked sample

Table 10: School-specific alcohol prevention interventions that were implemented in the 19
different intervention schools in the linked sample between Year 2 (2013-2014) and Year 3
(2014-2015) of the COMPASS Study (Ontario, Canada)

Description of the Intervention

Surveillance and punishment policies

School 1 | The school administrators are actively cracking down on drug use or suspected
drug use by taking a proactive approach to the drug problem. The staff is doing
this by calling parents when they suspect that a student is high, searching bags,
etc.

School 2 | Last June the board initiated a “zero” tolerance policy aligned with OSAID in
particular response to a tragic accident at grad time.

School 3 | Progressive discipline depending on severity.

Student education programs

School 4 | The school is involved in a "mock crash™ planned with the community first
responders with the focus being on distracted driving and drugs.

School 5 | The school has a ‘Kiards’ counsellor from the health department and religion
department come in to discuss making responsible choices.

School 6 | The school has a public health nurse attend the parent council meeting and also
give a presentation to the school.

School 7 | The school has MADD Canada coming in for an assembly on Friday,
September 19™.

School 8 | The school offers team meetings and information on community supports for
alcohol and drug use. The school also has a mixer contest with the Durham
Regional Police.

School 9 | Public Health provides the school with displays and pamphlets.

Counselling programs

School 10 | A mental health and addictions counselor comes in 1 day a week at the school
as part of a partnership through the PE Health curriculum.

School 11 | Students may be sent to a temporary alternative program called ‘ABLE’ to get
counselling on drugs and alcohol and work on their academics as well.

School 12 | The program ‘Choices for Change’ is in the school 2 days a week and provides
alcohol prevention programs. This program is provided by the PHN.

Staff training and education programs

School 13 | Lanark County OPP officers provided a short in-service training session for
staff related to recognizing drug use amongst students. Some members of staff
have attended substance use focused training sessions. The school is also
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represented at the local Municipal Drug Strategy Committee.

School 14

All school staff were presented to by Treaty 3 Police and drug enforcement
officer constable Ashley Gebbs. The presentation talked about awareness and
how to help in prevention.

Two different intervention changes

School 15

1. Student Success Team monitors and refers students to the mental health and
addictions nurse. One office assistant has been identified as the "Intervention
Assistant™ (used to be attendance secretary) and is on the SST, monitors the
guidance area, and books appointments with Guidance and mental health and
addictions nurse (triage support and coordination).

2. Four students are preparing to perform a safety presentation to gr. 7 and 8
students. These four students are on the prevention pillar committee along with
the Northwest Health Unit.

School 16

1. “Drive 4 Life” program is offered to the school each year by Public Health in
partnership with the city police. This program is a drug and alcohol awareness
event for grade 11 students and the school participates in it every year.

2. The school has a MADD presentation offered to grade 11 classes in the
spring.

School 17

1. The school has a police department workshop.

2. The school has a policy on suspending students for drugs/alcohol but also has
re-integration strategies.

Three different intervention changes

School 18

1. The school has a drug and alcohol addiction specialist who is available to
speak with individual students.

2. The school offers presentations regarding drug and alcohol abuse to gr 11/12
students. This includes a large forum as well as individual classes.

3. Counselling is available as a follow-up to such presentations.

School 19

1. Leamington Hospital now offers more programs with respect to addiction,
gambling, etc. within the school.

2. “New Beginnings” substance abuse counselling is offered at the school.

3. The health nurse now has regular hours at the school and is in more contact
with students.

Notes:

Control Schools (n=58) reported no changes to their school-based alcohol prevention policies and/or programs between Year 2 and Year 3
and were pooled into one group
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