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ARTICLE INFO ABSTRACT

Keywords: Cannabis is the most commonly used illicit substance among Canadian youth. The current study examined
Cannabis national trends in cannabis use among Canadian youth from 2004/05 to 2014/15 using nationally representative
Cannabis use trends data from the Canadian Student Tobacco, Alcohol and Drugs Survey (CSTADS). Data were collected from stu-
Adolescents

dents in Grades 7 to 12 as part of the Canadian Student Tobacco, Alcohol and Drugs Survey (formerly the Youth
Smoking Survey) using a repeat-cross sectional survey across 6 biennial survey waves between 2004 and 2014
(N = 243,057). Regression models examined factors associated with cannabis use in the past 12 months, per-
ceived ease of access, and a multilinear regression examined age of initiation across survey cycles. The findings
indicate that use of cannabis in the past 12-months significantly decreased among Canadian youth. Past-year use
peaked in 2008/09 at 27.3%; compared to 16.5%, in 2014/15. Mean age of initiation did not vary over time,
while youth in recent cycles reported that cannabis was more difficult to access: in 2006/07, 77.1% reported that
it would be easy to access cannabis compared to 49.0% in 2014/15. Overall, cannabis use among Canadian
youth appears to have peaked around 2008/09, with substantial declines over the past decade. It will be cri-
tically important to examine any changes in patterns of use following legalization of non-medical cannabis in

Health behaviour in school-aged children
Canadian cannabis use trends

Canada.

1. Introduction

Cannabis is the most commonly used illicit substance in Canada
(Government of Canada, 2016a). Canadian youth were recently iden-
tified as having among the highest rates of past-year use compared to
youth in other industrialized nations (UNICEF Office of Research, 2013;
United Nations Office on Drug and Crime, 2016). According to the 2015
Canadian Tobacco, Alcohol and Drugs Survey, one in five youth
(20.6%) aged 15 to 19years reported using cannabis in the past
12 months (Government of Canada, 2016a). The widespread use of
cannabis among youth is a public health concern given that early in-
itiation has been associated with a number of negative health and social
outcomes, including a greater likelihood of dependence and proble-
matic use, poor school performance, onset of substance use disorders,
and adverse mental health outcomes (National Academies of Sciences,
Engineering, and Medicine, 2017; Hall et al., 2016). Frequent use of
cannabis among youth has also been associated with disadvantages
later in the life course such as limited educational attainment, un-
employment, and lower life satisfaction (Fergusson and Boden, 2008;

* Corresponding author.

Silins et al., 2014; George and Vaccarino, 2015).

‘Early’ initiation of cannabis is often defined as use prior to adult-
hood or 18 years of age (Brook et al., 1999; Pope et al., 2003). The
average age of cannabis initiation in Canada in 2012 was 14 years
among youth attending high school, with similar ages of initiation
among girls and boys (Government of Canada, 2016b). The median age
across the general Canadian population over 15years of age was
17 years old for males and females (Government of Canada, 2016a).
Delaying the age of initiation among youth — particularly with respect
to daily use — is an important factor in reducing the potential harms
associated with cannabis.

Canadian youth cite a range of motivations for using cannabis, in-
cluding for social reasons, as a form of coping or self-medication, and
for the pleasure derived from the characteristic “high” or euphoric
sensation brought on by the consumption of the dominant psychoactive
cannabinoid, THC (A9-tetrahydrocannabinol) (Patrick et al., 2011;
Porath-Waller et al., 2013; Bonn-Miller and Zvolensky, 2009; Shrier and
Scherer, 2014; Buckner et al., 2007). Other reasons provided include
pain relief, anxiety, or depression (Statistics Canada, n.d.). Research has
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Table 1
Weighted sample characteristics Canadian Student Tobacco, Alcohol and Drugs Survey, 2004 to 2015, Canada.
2004/2005 2006/2007 2008/2009 2010/2011 2012/2013 2014/2015
% (n) % (n) % (n) % (n) % (n) % (n)
(n = 16,705) (n = 58,353) (n = 45,425) (n = 44,852) (n = 41,057) (n = 36,665)
Gender
Female 48.5% 48.6% 48.6% 48.5% 48.6% 48.6%
Male 51.5% 51.4% 51.4% 51.5% 51.4% 51.4%
Grade
Grade 7 33.7% 16.6% 16.2% 16.2% 16.0% 15.9%
Grade 8 33.2% 17.2% 16.6% 16.5% 16.6% 16.1%
Grade 9 33.2% 17.4% 17.1% 16.8% 17.3% 17.2%
Grade 10 b 17.2% 17.5% 17.3% 17.2% 17.2%
Grade 11 b 16.6% 17.1% 17.2% 17.2% 17.4%
Grade 12 b 15.0% 15.6% 16.0% 15.8% 16.3%
Ethnicity
Aboriginal 4.1% 8.1% 7.6% 5.6%" 5.0%" 4.4%
Non-Aboriginal 95.9% 91.9% 92.4% 94.4% 95.0% 95.6%
Region
British Columbia 11.8% 12.6% 14.0% 14.4% 13.1% 12.6%
Alberta 11.2% 11.0% 11.8% 11.8% 11.3% 11.1%
Saskatchewan 3.3% 3.5% 3.3% 3.2% 3.2% 3.1%
Manitoba 3.6% 3.8% 3.9% 3.9% b 3.9%
Ontario 38.6% 42.2% 41.0% 42.7% 45.7% 44.4%
Quebec 23.9% 19.5% 19.0% 19.2% 19.5% 18.3%
Newfoundland & Labrador 1.6% 1.6% 1.5% 1.5% 1.4% 1.3%
New Brunswick 2.4% 2.4% 2.3% > 2.6% b
Nova Scotia 2.9% 2.8% 2.7% 2.8% 2.7% 2.6%
Prince Edward Island 0.5% 0.5% 0.5% 0.5% 0.5% 0.5%

& Moderate sampling variability meaning coefficient of variation from 16.6% to 33.3%, interpret with caution as recommended in the CSTADS User Guide.

> The 2004/05 Youth Smoking Survey did not collect data from youth and Grades 10 to 12. Furthermore, in 2010/2011 New Brunswick did not participate and the
2014/15 CSTADS does not include a generalizable sample of students from the province of New Brunswick. As a result, data for New Brunswick students could not be
used to produce provincial estimates. Manitoba did not participate in the 2012/2013 survey wave.
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Fig. 1. Past 12-month cannabis use reported among youth (Grades 7 to 12)
across Canada, 2004 to 2015.

highlighted the importance of attitudes and beliefs as important pre-
dictors of use among youth, such as perceptions of risk (Hall et al.,
2016; McKiernan and Fleming, 2017; Alhyas et al., 2015; Hannah et al.,
2017). Access to cannabis—and the perception that cannabis is easily
available are particularly important risk factors (Warren et al., 2015;
Connell et al., 2010). US data suggests that visibility and ubiquity in
young people's social context of particular substances such as cannabis
increased likelihood of perceived access to it (Warren et al., 2015).

To date, there are relatively little data on trends in cannabis use
over time among Canadian youth. A recent report from Statistics
Canada estimated that the overall prevalence of past 12-month use of
cannabis increased from 5.6% to 12.5% between 1985 and 2015;
however, the comparability of these estimates is unclear given the
variety of data sources and methodologies (Rotermann and Macdonald,
2018; Freeman et al., 2016). Canadian Health Behaviour in School-aged
Children Study data from grade 10 students found that ‘lifetime use’ of
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cannabis increased from 1990 to 2002, when it peaked at 45%, before
declining to 38% in 2006 (Elgar et al., 2011). The Youth Smoking
Survey, found that cannabis use among grade 7 to 9 students was stable
between 2002 and 2008 at approximately 20% ‘lifetime use’
(Hammond et al., 2011). Data from the Ontario Student Drug Use and
Health Survey indicates that past year use of cannabis has remained
stable at approximately 21% between 2013 and 2015, after a general
decline since 1990 (Boak et al., 2015). To date, efforts to examine
trends over time in cannabis use have been limited to descriptive
summaries of data, often from surveys with inconsistent tools and
methods (Macdonald and Rotermann, 2018).

In the US, data from the National Survey on Drug Use and Health
indicates that cannabis use has increased between 2005 and 2014
among youth aged 12 to 17 (Schauer and Peters, 2018). According to
the Monitoring the Future Study, daily cannabis use increased among
US youth in grades 8, 10 and 12 after 2007, peaking in 2011 thereafter
declining slightly (Johnston et al., 2018). The European School Survey
Project on Alcohol and Other Drugs found that cannabis use among
youth aged 15 and 16 years increased between 1999 and 2015 in the
Balkans and Southern Europe (Kraus et al., 2018). In contrast, the most
recent analyses among Australian school-aged youth (Grade 5 to 11)
from 1999 to 2015 found reductions in cannabis use across time
(Toumbourou et al., 2018).

Understanding trends in cannabis use are particularly important in
Canada, given that non-medical cannabis will be legalized in October
2018, with a primary objective of reducing access to youth. The current
study examined national trends in cannabis use among Canadian youth
over the past 10 years, using nationally representative data from the
Canadian Student Tobacco, Alcohol and Drugs Survey (CSTADS). In
particular, the current study sought to characterize potential changes in
the prevalence of cannabis use, age of initiation, of the perceived ‘ease
of access’ for cannabis, as well as key sociodemographic correlates of
changes over time.
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Table 2
Past 12-month cannabis use among youth (Grades 7 to 12), 2004 to 2015, Canada.
2004/2005 2006/2007 2008/2009 2010/2011 2012/2013 2014/2015
(n = 16,705) (n = 58,353) (n = 45,425) (n = 44,852) (n = 41,057) (n = 36,665)
Overall 14.8% 24.4% 27.3% 21.2% 19.3% 16.5%
Gender
Female 14.0% 21.7% 24.0% 19.0% 17.4% 16.2%
Male 15.4% 27.0% 30.5% 23.3% 21.2% 16.8%
Grade
Grade 7 5.8% 4.1% 4.6% 2.8% 3.2% 1.2%"
Grade 8 12.8% 12.2% 13.4% 8.9% 7.1% 4.7%
Grade 9 25.3% 23.2% 25.0% 17.1% 15.4% 10.9%
Grade 10 b 31.0% 32.1% 25.8% 23.0% 19.2%
Grade 11 b 37.7% 42.2% 32.1% 31.2% 28.5%
Grade 12 b 37.1% 44.4% 38.9% 35.6% 33.0%
Ethnicity
Aboriginal 32.0% 39.4% 43.6% 39.5% 34.1% 36.7%
Non-Aboriginal 14.1% 23.4% 26.3% 20.2% 18.6% 15.7%
Region
British Columbia 13.1%" 34.5% 41.8% 29.5% 17.5% 20.3%
Alberta 11.6% 13.2%" 19.3% 21.8% 16.5% 11.5%
Saskatchewan 11.5%" 22.6% 28.6% 18.5%" 22.3% 17.9%"
Manitoba ¢ 27.3%" 18.4% 23.2% 24.3%"
Ontario 11.2% 22.6% 26.2% 17.6% 18.5% 16.1%
Quebec 23.9% 27.4% 27.1% 21.6% 21.7% 15.6%
Newfoundland & Labrador 14.2% 23.3% 25.9% 24.1% 20.6% 22.3%
New Brunswick 13.0%" 24.6% 24.8% b 27.1% b
Nova Scotia 17.9% 29.6% 25.0% 30.5% 24.0% 22.2%
Prince Edward Island 6.9%" 20.4% 17.9% 18.8% 20.7% 24.8%

& Moderate sampling variability meaning coefficient of variation from 16.6% to 33.3%, interpret with caution as recommended in the CSTADS User Guide.

b The 2004/05 Youth Smoking Survey did not collect data from youth and Grades 10 to 12. In 2010/2011 New Brunswick did not participate. In 2014/15 New
Brunswick did participate, however, a generalizable sample of students from the province of was not included; as a result, data for New Brunswick students could not
be used to produce provincial estimates in 2014/15. Manitoba did not participate in the 2012/2013 survey wave.

¢ Estimate suppressed as per CSTADS User Guide due to sampling variability in excess of 33.3% or number of respondents < 30.

2. Methods
2.1. Design

The Youth Smoking Survey—renamed the Canadian Student
Tobacco, Alcohol and Drugs Survey (CSTADS) in 2014/15—is a bien-
nial survey of school-aged children in Grades 6 through 12 which used a
repeat-cross sectional survey design to collect nationally generalizable
data on behalf of Health Canada between 2004 and 2014 (Burkhalter
et al., 2018). (For simplicity, we will refer to all cycles as CSTADS.) In
2004, school boards were sampled within each province and then
schools were randomly sampled from the sampled school boards. Since
2006, a stratified single stage cluster design with strata based on health
region smoking rate and type of school has been used. In each of the 10
Canadian provinces, two or three health region smoking rate strata and
two school-level strata were defined. Yukon, the Northwest Territories,
and Nunavut have never been part of the sample frame for the survey.
Random selection of schools within each stratum ensured a general-
izable sample of schools for each province.

Trained research staff in each province recruited and implemented
the survey at the school board, school, and individual student levels.
Consistent with school board requirements, parents provided permis-
sion for their child to participate in the study via active parent per-
mission or active information-passive permission protocols. Only stu-
dents with parental permission were invited to participate in the study
on the day of survey implementation. Students could opt out at any
time. At each survey cycle, ethics approval was ascertained from re-
search ethics boards at Health Canada, the University of Waterloo, and
institutions and school boards in each participating province.

A total of 292,414 students participated in CSTADS since 2004.
Teachers administered the paper questionnaire in classroom settings
between October and June of each school year. On the day of a school's
data collection, classroom teachers followed standard and detailed
project instructions to administer the paper questionnaire during a
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designated class period. Questionnaire administration, including in-
structions to the students, required 20-30 min within each class. To
protect confidentiality, teachers avoided circulating within the class-
room while students completed the questionnaire, and students placed
their completed questionnaire in a sealable envelope before handing it
to a fellow student who returned classroom sets to a central location
(e.g., school office). Using Optimal Mark Recognition technology and
quality-control procedures, the Propel Centre for Population Health
Impact at the University of Waterloo produced final data files for
CSTADS. Across all cycles of the survey, the response rate ranged be-
tween 55 and 73% of the eligible student population in participating
classes. Detailed information on the surveys' methodology, sampling
design, and survey rates may be found through Health Canada or the
survey  website  (https://uwaterloo.ca/canadian-student-tobacco-
alcohol-drugs-survey/) (Burkhalter et al., 2018; Health Canada, 2018;
Rynard et al., 2014/2015).

2.2. Participants

Since 2006, the target population for the biennial CSTADS has in-
cluded Canadian students in grades 6 to 12 (6 to secondary V in
Quebec) attending private, public, and Catholic schools in all 10
Canadian provinces, excluding New Brunswick in 2010/11, 2014/15
and Manitoba in 2012/13. With the exception of these provincial ex-
clusions, CSTADS achieved a generalizable sample in all cycles at na-
tional- and provincial-levels. Comparative analyses revealed that there
were no statistically significant differences in national estimates
without these provinces (Burkhalter et al., 2012/2013). The current
analysis is limited to students in grades 7-12 given that students in
lower grades were not asked questions on alcohol and drug use.

2.3. Measures

Sociodemographic characteristics were collected in all of the survey
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Logistic regression analyses examining factors associated cannabis use behaviours among youth (Grades 7 to 12) from 2004,/2005 to 2014/2015, Canadian Student

Tobacco, Alcohol and Drugs Survey, Canada.

Ref category Model 1 - ‘Past 12-month’ cannabis use Model 2 - ‘Easy’ access to cannabis
OR Adj 95% CI OR Adj 95% CI
Gender
Male Female 1.30 (1.19-1.42) 1.17 (1.08-1.27)
Grade
Grade 8 Grade 7 2.98 (2.47-3.60) 2.42 (2.04-2.87)
Grade 9 6.79 (5.57-8.27) 5.63 (4.68-6.77)
Grade 10 11.03 (9.08-13.39) 10.68 (8.93-12.77)
Grade 11 16.78 (13.72-20.52) 15.23 (12.12-19.15)
Grade 12 22.54 (18.08-28.10) 23.61 (18.31-30.56)
Ethnicity
Aboriginal Non-Aboriginal 2.64 (2.40-2.91) 1.64 (1.41-1.91)
Region
British Columbia Ontario 1.52 (1.18-1.97) 1.22 (0.87-1.70)
Alberta 0.79 (0.53-1.16) 0.87 (0.65-1.16)
Saskatchewan 0.97 (0.72-1.31) 0.96 (0.72-1.29)
Manitoba 1.00 (0.68-1.47) 0.86 (0.53-1.38)
Quebec 1.91 (1.60-2.29) 1.69 (1.29-2.22)
Newfoundland & Labrador 1.24 (0.94-1.62) 1.88 (1.44-2.46)
New Brunswick 1.20 (1.02-1.42) 1.50 (1.14-1.97)
Nova Scotia 1.58 (1.32-1.89) 1.82 (1.40-2.37)
Prince Edward Island 1.03 (0.80-1.33) 1.17 (0.87-1.59)
Survey year
2006/2007 2004/2005 0.73 (0.57-0.94) 1.19 (0.89-1.59)
2008/2009 0.85 (0.69-1.05)
2010/2011 1.22 (0.97-1.54)
2012/2013 1.37 (1.08-1.73) 2.52 (1.99-3.19)
2014/2015 1.69 (1.37-2.09) 4.09 (3.30-5.08)
2008/2009 2004/2005 0.86 (0.66-1.13)
2010/2011 1.44 (1.17-1.77)
2012/2013 1.61 (1.23-2.11)
2014/2015 2.00 (1.61-2.47)
2010/2011 2004/2005 0.60 (0.46-0.79)
2012/2013 1.12 (0.84-1.48)
2014/2015 1.39 (1.11-1.73)
2012/2013 2004/2005 0.54 (0.41-0.70) 0.47 (0.36-0.62)
2014/2015 1.24 (0.97-1.58) 1.62 (1.30-2.02)
2014/2015 2004/2005 0.43 (0.33-0.56) 0.29 (0.22-0.38)

Note: Data was not collected for Ease of Access measure in 2008/2009 and 2010/2011 Survey waves.

waves from 2004/2005 to 2014/2015 including: sex, grade, self-iden-
tified Aboriginal status, and province of residence. Patterns of cannabis
use were assessed with the question, “In the past 12 months how often
did you use marijuana or cannabis? (a joint, pot, weed, hash...)?” (‘Past
12-month’ use) with responses, 0 = I have never used marijuana, 1 = I
have used marijuana but not in the last 12 months, 2 = Less than once a
month, 3 = Once a month, 4 = 2 or 3 times a month, 5 = Once a week,
6 = 2 or 3 times a week, 7 = 4 to 6 times a week, 8 = Every day, 9 = I
don't know or 99 = Refuse to answer. ‘Age of initiation’ of cannabis use
was assessed using the question, “How old were you when you first
used marijuana or cannabis?” with response options, 0 = I have never
used marijuana, 2 =1 do not know, 3 = 8years or younger,
4 =9years, 5= 10years... 12 = 17 years, 13 = 18years or older,
99 = Refuse to answer. ‘Ease of Access’ to cannabis was assessed
through the question, “How difficult do you think it would be for you to
get each of the following types of drugs, if you wanted some? (a)
Marijuana or cannabis (a joint, pot, weed, hash...)” with response op-
tions, 1 = Probably impossible, 2 = Very difficult, 3 = Fairly difficult,
4 = Fairly easy, 5 = Very easy, 6 =1 do not know, 99 = Refuse to
answer.

2.4. Analysis

SAS Software for Windows Version 9.4 (Cary, NC: SAS Institute Inc.)
was used for all analyses. Descriptive analyses are presented for each of
the six survey cycles. Data was available on all measures at all waves,
with the exception that the 2004/2005 wave did not include grades 10
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to 12 in its sample frame. In addition, the ‘ease of access’ measure was
not included in the 2008/2009 or 2010/2011 cycles. Two logistic re-
gression models were fitted to test changes over time, as well as cor-
relates associated with each primary outcome: past 12-month use and
ease of access. A linear regression was conducted to examine age of
initiation across the six survey waves available spanning 10 years. Five
independent variables were entered in each model: gender, grade,
Aboriginal status, province of residence, and survey year which was
treated as a categorical variable. Twelve two-way interaction terms
between survey year and each covariate were tested in the model to
examine changes across socio-demographic variables, significant in-
teractions are presented in text as appropriate. Survey weights were
used to adjust for sample selection (school and class levels), non-
response (school, class and student levels) and poststratification of the
sample population relative to grade and sex distribution in the total
population. Bootstrap weights were used to calculate CIs of the pre-
valence estimates and regression analyses, accounting for the effects of
survey design on variance estimates. All estimates reported in the paper
are weighted, and ‘adjusted odds ratios’ (AORs) are reported from the
regression models, unless otherwise noted. Accepted significance of
results was set at p < 0.05, and a Bonferroni correction was applied to
reduce risk of Type I error (SAS Institute Inc., 2018).
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Perceiving ease of access to cannabis among youth (Grades 7 to 12), 2004 to 2015, Canada.

2004/2005 (n = 16,705)

2006/2007 (n = 58,353)

2012/2013 (n = 41,057) 2014/2015 (n = 36,665)

%n %n

%n %n

Overall 55.4% 77.1%
Gender
Female 53.4% 75.2%
Male 57.3% 78.9%
Grade
Grade 7 32.5% 38.4%
Grade 8 55.0% 61.0%
Grade 9 73.5% 78.4%
Grade 10 # 85.4%
Grade 11 a 89.5%
Grade 12 “ 89.4%
Ethnicity
Aboriginal 62.2% 79.5%
Non-Aboriginal 54.8% 77.3%
Region
British Columbia 55.0% 83.8%
Alberta 53.3% 71.7%
Saskatchewan 49.0% 73.9%
Manitoba 36.4%" 72.0%
Ontario 46.7% 74.5%
Quebec 72.1% 80.4%
Newfoundland & Labrador 59.3% 81.6%
New Brunswick 50.7% 79.3%
Nova Scotia 63.0% 82.3%
Prince Edward Island 39.3% 74.6%

59.3% 49.0%
57.6% 48.0%
61.0% 49.9%
20.4% 12.0%
35.0% 24.4%
55.9% 42.9%
71.2% 59.5%
77.1% 67.6%
82.2% 77.1%
69.4% 66.2%
58.9% 48.3%
57.6% 53.7%
55.8% 40.3%
61.7% 47.6%
“ 60.0%
59.3% 50.2%
58.0% 42.7%
71.2% 62.4%
70.8% “

70.2% 60.3%
62.4% 56.5%

2 The 2004/05 Youth Smoking Survey did not collect data from youth and Grades 10 to 12. In 2010/2011 New Brunswick did not participate. In 2014/15 New
Brunswick did participate, however, a generalizable sample of students from the province of was not included; as a result, data for New Brunswick students could not
be used to produce provincial estimates in 2014/15. Manitoba did not participate in the 2012/2013 survey wave.

> Moderate sampling variability meaning coefficient of variation from 16.6% to 33.3%, interpret with caution as recommended in the CSTADS User Guide.

3. Results
3.1. Sample characteristics

After removing respondents in grades < 7, a sample of 243,057
respondent records was analyzed. Across survey cycles, there was si-
milar representation in terms of gender, grade level, Aboriginal iden-
tity, and province of residence. An important difference worth men-
tioning is that the 2004/2005 survey wave did not collect data for
senior high school grades 10 through 12. Weighted sample character-
istics are presented in Table 1 with further detail.

3.2. Prevalence of cannabis use in the past 12-months

Fig. 1 and Table 2 present ‘use in the past 12-months’ across survey
cycles. In 2006/2007, approximately one-quarter (24.4%) of youth in
Grades 7 to 12 reported ‘past 12-month’ use; by 2014/2015, it declined
to 16.5%. As the findings from the regression model shown in Table 3
indicate, there was a significant decrease from 2006/2007 to 2014/
2015 in reported rates of ‘past 12-month’ use. Respondents in 2006/
2007 were > 1.5 times (AOR = 1.69 95% CI 1.37-2.09) more likely to
report ‘past 12-month’ use than those in 2014/2015.

Males were more likely than females to report cannabis use
(AOR = 1.3 95% CI 1.19-1.42). Increasing grade level was associated
with a greater likelihood of having reported cannabis use than the
preceding grade level (e.g., respondents in Grade 12 were much more
likely to have reported use than respondents in Grade 7). Youth who
self-identified as Aboriginal were approximately 3 times more likely to
report ‘past 12-month’ cannabis use. Regional differences were also
detected: Quebec youth had the highest odds of using cannabis, fol-
lowed by British Columbia and Nova Scotia while Alberta had the
lowest odds followed by Saskatchewan, Manitoba, Ontario, and Prince
Edward Island. Further detail is displayed in Table 3. From the inter-
action models, across survey years, sex (Fssoo = 4.02, p = 0.001),
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grade level (Fa3500 =1.95, p =0.006), and region of residence
(F43,500 = 9.74, p < 0.001) contributed to changes in reported ‘past
12-month’ use. Reported ‘past 12-month’ use decreased across survey
cycles among both sexes, across grade levels (although more in the
lower grades), as well as most provinces with the exception of Sas-
katchewan, Manitoba and Newfoundland and Labrador where there
were no significant changes and Prince Edward Island where there was
an increase.

3.3. Perceived ease of access to cannabis

Perceived ease of access to cannabis is presented in Table 4. (Note,
data for this measure were not collected in 2008/2009 or 2010/2011.)
Approximately half of youth reported that it was ‘easy’ to access can-
nabis across all survey years; the highest proportion of youth reporting
‘easy’ access in 2006/2007 (77.1%), with the lowest proportions in in
2014/2015 (49.0%). As indicated in logistic regression analysis shown
Table 3 (see Model 2), youth were significantly less likely (AOR = 0.29
95% CI 0.22-0.38) to have reported ‘easy’ access to cannabis in 2014/
2015 compared to youth responses from 2004/2005. Males were more
likely than females to report ‘easy’ to access cannabis across years
(AOR = 1.17 95% CI 1.08-1.27 in 2014/2015). Similar to the other
models examined in the current study, higher school grade levels were
associated with a greater likelihood that students reported ‘easy’ access
to cannabis, with substantially greater odds with each additional year.
Respondents who self-identified as Aboriginal were more likely to re-
port ‘easy’ access to cannabis and similar regional differences were
detected as with prevalence of use. From the interaction models, across
years, Aboriginal identity (F5s00 = 3.65, p = 0.013) and region of re-
sidence (Fz6500 = 6.26, p < 0.001) were correlated with changes in
perceptions of ease of access. Perceptions of ease of access decreased
among non-Aboriginal youth across all survey cycles that included all
grade levels (AOR = 1.64 95% CI 1.41-1.91). Aboriginal youth's per-
ceived ease of access also decreased from 2006/07, however, reported
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perceptions of access ease did not change significantly between 2012/
13 and 2014/15. All provinces experienced decreases in perceived ease
of access to cannabis across years.

3.4. Mean age of initiation of cannabis use

Overall, a weighted mean age of initiation of 13.8 years was found
for youth who had ever used cannabis across survey cycles. The mul-
tiple linear regression model that examined age of initiation produced
significant results in all but two measures, gender and Aboriginal status.
The results indicate that the model accounted for 21.3% of the variance
(R% = 0.213, p < 0.0001). It was found that mean age of initiation
increased (Fs,500 = 457.78, p < 0.0001) with subsequent grade levels.
Respondents' province of residence was significantly (Fgsoo = 10.55,
p < 0.0001) associated with relatively precocious or delayed initia-
tion. Youth in Alberta reported a significantly greater (t= 4.51,
Dagi = 0.0004) mean age of initiation than youth in British Columbia.
Youth in British Columbia were more likely to report an earlier age of
initiating cannabis use than their peers in Saskatchewan (t = —6.48,
Pagi < 0.001), Quebec (t = —3.99, p,q; = 0.0034), and Nova Scotia
(t = —4.32, pagi = 0.0008). There were no statistically significant dif-
ferences in the reported mean age of initiation between survey cycles.

4. Discussion

Despite the common perception that cannabis use is increasing
among young people, nationally representative findings from Canada's
‘benchmark’ survey indicate that cannabis use among youth peaked in
2008/09 and generally decreased thereafter. It is promising that the
most recent estimates of ‘past 12-month’ use are lower than at any point
since 2006/07, when data was first available across all high school
years, at 16.5%. These findings are consistent with the most recent
analyses of a variety of nationally representative surveys of cannabis
use conducted by Health Canada, as well as the decreasing trends
identified by the most recent years of the Ontario Drug Use and Health
Survey and the HBSC surveys (Rotermann and Macdonald, 2018;
Freeman et al., 2016; Centre for Addictions and Mental Health, 2017;
http://www.hbsc.org/publications/journal/, 2018). Similarly, recent
work by Mauro and colleagues also suggests that cannabis use among
US adolescents has been decreasing since 2007 (Mauro et al., 2018).

The findings indicate substantial variation across provinces in the
prevalence of cannabis use among youth. Indeed, estimates of past 12-
month use are double in some provinces compared to provinces such as
Alberta, which had the lowest rate of use. It is unclear whether pro-
vincial differences reflect different substance use prevention efforts or
other factors. Currently, there exists little empirical evidence on pro-
vincial level changes that may account for within and between pro-
vincial differences in cannabis use; there exists no information on dif-
ferences in availability of cannabis, the scope of the illicit market, or
clear indications from adult trends that may provide a compelling ar-
gument for these differences to date. This highlights the need for en-
hanced monitoring of the cannabis market and potential determinants
of cannabis use among youth. Given that provinces are establishing
very different retail frameworks for cannabis legalization—with im-
portant differences in the number and type of ‘brick-and-mortar’ retail
outlets, online retail access, and different minimum age re-
strictions—future studies should monitor provincial trends more clo-
sely.

Males reported greater use and access to cannabis than females.
However, differences between male and female youth have narrowed
over time; it has previously been reported that 2014/2015 was the first
year on record where females were just as likely to report cannabis use
in the past 12-months as males (Leos-Toro et al., n.d.). The lack of sex
differences on these measures may be a reflection of a cultural shift
regarding cannabis use among female youth within a national context
that is in the process of liberalizing policies related to cannabis use, a
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diminishing trend in stigma associated with reporting use, or perhaps
both. Youth who self-identified as Aboriginal were also more likely to
report greater cannabis use, similar to other previous findings (Grant
and Belanger, 2017). The lack of data on substance use among Abori-
ginal Canadians represents a major gap. The last time temporal trends
were examined among this population, cannabis use was found to
double among Inuit youth from 38% in 1992 to nearly 78% in 2004
among the population in Northern Quebec (Fortin et al., 2015). There is
an urgent need for better surveillance and monitoring of substance use
among Aboriginal groups in Canada, particularly given that most major
national surveys do not include the Territories or on-reserve First Na-
tion peoples.

The current study did not assess the underlying factors that may be
associated with population-level changes in substance use; though ease
of access was examined with the core set of covariates used for cannabis
use measures (ter Bogt et al., 2006). Fewer Canadian youth reported
that cannabis was ‘easy’ access to cannabis in recent years, consistent
with trends from the United States (Azofeifa et al., 2016). Perceived
ease of access is an important predictor of substance use initiation of
use (Richmond-Rakerd et al., 2015; Degenhardt et al., 2010), and the
declines observed in the current study are consistent with the down-
ward trend in cannabis use. The findings are nevertheless surprising
and somewhat counter to the anecdotal evidence on greater access to
cannabis. For example, Canada has seen an increase in the number of
illegal ‘dispensaries’ and online cannabis retailers in Canada; however,
the extent to which these sources enforce a minimum age restriction is
unclear (Mahamad and Hammond, 2018). Future research should ex-
amine the extent to which perceived access among youth changes fol-
lowing cannabis legalization and its role, if any, in cannabis use among
young people.

The mean age of initiation was stable over time, consistent with
trends in the United States, where mean age at first use did not change
significantly between 2002 and 2014 among US youth aged 12-17
(Azofeifa et al., 2016). Delaying the onset of cannabis use represents an
important harm reduction measure, given that early initiation is among
the strongest predictors of problematic use (Hall et al., 2016; George
and Vaccarino, 2015; Brook et al., 1999).

4.1. Study limitations and strengths

Cross-sectional surveys are subject to a number of common limita-
tions. Despite being nationally representative, the CSTADS only in-
cluded students attending private, public, and Catholic schools which
excluded youth living on First Nations Reserves, those attending special
schools (e.g., school for the visually impaired), schools on military
bases, among other kinds of schools and captured respondents who
attended school during the day of the survey potentially excluding
youth of interest. Weighting was applied to help account for non-
response; however, it is possible that the data used to generate weights
may not be representative of populations who use cannabis with risks of
over or underestimating prevalence measures. In addition, the sample
design of CSTADS varied over time: certain survey cycles did not in-
clude certain provinces, and the 2004/2005 survey cycle did not in-
clude youth in Grades 10 to 12. Additionally, there existed large periods
of time where the survey may have been administered at each wave
(October to June) which may have affected estimates of cannabis use
given differential experiences among youth throughout the school year.
Self-reporting of substance use measures may be subject to social de-
sirability bias, has the potential to underestimate prevalence of use
among youth as participants may be reluctant to disclose use due to
illegality, stigma, or concerns about privacy of responses; however, one
would expect any biases to be relatively constant over time, such that
they would not account for trends. Finally, retrospective reporting of
age of first use is also subject to recall error. Despite these limitations,
CSTADS remains the benchmark survey in Canada for assessing sub-
stance use among youth.
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5. Conclusion

Cannabis use among Canadian youth appears to have peaked
around 2008/09, with substantial declines over the past decade. It will
be critically important to examine any changes in patterns of use fol-
lowing legalization of non-medical cannabis in 2018. There is a parti-
cular need for measures that examine more frequent patterns of use
(such as daily or weekly use), as well as different forms of use. For
example, anecdotal evidence suggests that the ‘forms’ of cannabis use
have diversified, with an increase in the use of cannabis oils and high
potency extracts. This diversification is likely to accelerate following
legalization and may have important implications for indicators of
problematic use among youth (Wall et al.,, 2016; Williams and
Bretteville-Jensen, 2014). The current study is among the first to in-
vestigate trends of cannabis use among Canadian youth over the past
decade and will serve as a useful benchmark to determine effectiveness
of future interventions on cannabis use prevalence measures that have
shown reductions in the past 10 years.
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