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Abstract

Introduction: We examined whether factors identified as associated with cannabis use
at age 14 to 16 years are also associated with ever use at age 12.

Methods: Participants in the AdoQuest study (n = 1852) were recruited in 2005 from
among Grade 5 students in 29 French-language elementary schools in Montréal, Canada.
Self-report data were collected from participants in Grade 5 (spring 2005) and 6 (fall
2005 and spring 2006) and from parents/guardians in 2006/07. Inclusion in the analytic
sample (n = 1076; mean age [SD] = 10.7 [0.5]) required data from participant and
parental questionnaires and data on cannabis use in Grade 6 (mean age [SD] = 11.7
[0.4]). We estimated associations between ever use at age 12 with 33 potential corre-
lates, separately in unadjusted and adjusted logistic regression models.

Results: Fifty-three participants (4.9%) reported ever use at age 12. Factors associated
with higher odds of ever use included older age, identifying as male, lower household
income, more weekly spending money, ever tried cigarettes or other tobacco products,
ever drank alcohol or binge drank, ever gambled, friends or siblings smoke cigarettes,
greater nicotine dependence, higher depressive symptoms and greater impulsivity.
Protective factors included higher levels of parental/guardian monitoring and greater
self-esteem and school connectedness.

Conclusions: Factors associated with cannabis use at later ages are also associated with
ever use at age 12. Our findings suggest that surveillance for and interventions to pre-
vent cannabis use are warranted before age 12.
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Highlights

e We investigated if well-established
risk factors for cannabis, alcohol
and/or tobacco use during adoles-
cence are associated with ever use
of cannabis in youth aged 12 years.

® Among 14- to 18-year-olds, higher
odds of cannabis use are associ-
ated with the use of other sub-
stances, peers or siblings who
smoke cigarettes, depressive symp-
toms and impulsivity.

e Higher levels of parental/guardian
monitoring and greater self-esteem
and school connectedness are
associated with lower odds of can-
nabis use among 14- to 18-year-olds.

e We found similar associations with
ever use of cannabis at age 12 years.

e QOur findings suggest that surveil-
lance for and interventions to pre-
vent cannabis use are warranted
for youth younger than 12 years.

Introduction

Cannabis use typically begins during ado-
lescence. In Canada, 18% of students in
Grades 7 to 12 (12-18 years old) reported
past-year cannabis use in 2018/19, includ-
ing 2% of students in Grade 7 (aged
12-13 years) and 4% of those in Grade 8
(aged 13-14 years).! In the US in 2019,
15% of Grade 8 students (aged 13-14 years)
reported lifetime cannabis use and 12%
reported past-year use.? The mean (95%
confidence interval [CI]) age of cannabis

use initiation among secondary school
students (aged 12-18 years) in Canada in
2018/19 was 14.3 (14.1-14.4) years.!

Data from the Canadian Youth Smoking
Survey (YSS; 2002-2013) show that the
mean age [SD] of initiation among
younger adolescents in Grades 7-9 (aged
12-15 years) was 12.6 [1.3] years in
2002/03 and 12.7 [1.5] years in 2004/05.}3
The mean age (95% CI) of initiation was
12.8 (12.7-12.9) in 2006,/07, when AdoQuest
data were collected (unpublished data,

personal communication from Health
Canada, 8 June 2022). This mean age
remained steady until 2012/13, then fluc-
tuated over the next 6 years, reaching 13.1
(12.9-13.2) in 2018/19 (unpublished data
from the Canadian Student Alcohol and
Drug Survey 2014-2019, personal commu-
nication from Health Canada, 8 June
2022). The net increase in age at initiation
of 12- to 15-year-olds between 2002/03
and 2018/19 was 6 months.

Compared with later use, early substance
use carries greater risk of eventual abuse
and dependence as well as higher risks for
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poor outcomes in adulthood (e.g. lower
educational attainment, substance depen-
dence, crime, early pregnancy).* Yet little
is known about factors associated with
early cannabis use. Using data from the
annual, cross-sectional National Survey
on Drug Use and Health, Forman-Hoffman
et al.’ found that 5.5% of participating 12-
to 14-year-olds (n =~ 85 000) in the US
reported ever having used cannabis. The
researchers also found a greater likelihood
of early cannabis use associated with
older age, male sex, White non-Hispanic
ethnicity, household income below the
federal poverty level (as defined by the US
government), living in a large urban area,
having ever used alcohol or tobacco, life-
time history of major depressive episodes
and having been involved in serious phys-
ical fights at school.’

We reviewed 19 longitudinal studies in
which cannabis use onset in adolescence
or young adulthood was the outcome.®*
Only 2 of the 19 studies examined onset of
cannabis use prior to age 14 years. In the
first, Baily and Hubbard® recruited Grades
6 through 8 students (n = 3454) at base-
line and assessed cannabis use a year
later. Of 1091 Grade 6 students, 9.7% had
initiated cannabis use by Grade 7.
“Importance of communication within the
family” was protective and “ability to
communicate within the family” was a
risk factor. Bailey and Hubbard remarked
that this finding was contrary to their
expectations and speculated that the
“‘ability to communicate within the fam-
ily’ represents a dimension of liberal
acceptance on the part of parents or a
dimension of precociousness on the part
of the young adolescents.”*?% They found
no relationship between onset of cannabis
use and peer attachment, school attach-
ment, adults’ and friends’ attitudes
towards alcohol use or cannabis use, or
peer use of alcohol or cannabis.

In the second study, Tang and Orwin’
used data from the US National Survey of
Parents and Youth (1998-2004) in which
seven nationally representative age
cohorts (i.e. 9-15-year-olds at baseline,
with each age treated as a separate cohort)
of never cannabis users were each fol-
lowed for 2 years. Risk factors for initia-
tion by age 13 years included parental
drug use (not defined by a specific drug),
friends’ cannabis use, participants’ own

smoking and drinking, and having been
offered cannabis.” Parental monitoring
was protective.”

Onset of smoking and drinking tends to
occur earlier than onset of cannabis use,!
and risk and protective factors for tobacco
and alcohol use in young adolescents
might also be related to early cannabis use.
Therefore, we consulted systematic reviews
of risk and protective factors for adolescent
onset of cigarette smoking® and drinking,
in addition to the 19 studies on cannabis
use onset,*?* to identify factors consistently
associated with use of these substances.

Because early cannabis use has particularly
harmful long-term effects on physical and
mental health,”3* and given the dearth of
studies addressing use before age 14 years,
we sought to determine whether factors
associated with adolescent cannabis, tobacco
and alcohol use are also associated with
ever use of cannabis at age 12 years.

This study adds to the two extant longitu-
dinal studies®” examining early initiation
of cannabis use by examining a much
broader range of potential risk and protec-
tive factors (i.e. sociodemographic charac-
teristics, lifestyle factors, characteristics of
the social environment, psychological
characteristics and pubertal status) in a
large population-based sample of Grade 5
and Grade 6 Canadian youth (10-12 years
old).

Methods
The AdoQuest study

We drew data from the first three waves of
the six-wave AdoQuest study. In spring
2005, we randomly sampled 40 French-
language schools in Greater Montréal
(Quebec, Canada) with more than 90 stu-
dents in Grade 5. We invited equal num-
bers of schools according to tertile
groupings of a school socioeconomic sta-
tus (SES) indicator.®*® Of the invited
schools, 29 (72.5%) agreed to participate,
including 10 in the high, 10 in the moder-
ate and 9 in the low SES grouping.
Students were recruited from all Grade 5
classes in participating schools.

We collected data in classroom-adminis-
tered questionnaires once in Grade 5
(spring 2005) and twice in Grade 6 (fall

2005 and spring 2006). Parents/guardians”
completed mailed self-report question-
naires in 2006/07. Participants provided
assent and parents/guardians provided
informed consent.

Baseline characteristics of AdoQuest study
participants aligned with those of two pro-
vincially representative samples of Quebec
youth3> (data available on request from
the authors).

Ethics approval

The study received approval from the
institutional review boards of Concordia
University (Concordia Ethics form 2006
number: UH2006-063) and the Centre de

recherche du Centre Hospitalier de
I’'Université de Montréal (ADOQUEST
F9-60229).
Study design

Data for ever use of cannabis were drawn
from participant questionnaires completed
in Grade 6 (i.e. fall 2005 and/or spring
2006). The value retained for analysis
indicated whether the participant had ever
reported cannabis use at either of these
two time points. Data for 22 factors inves-
tigated as potentially associated with ever
use were collected in Grade 5 or 6 (i.e.
spring 2005, fall 2005 and/or spring 2006);
for analysis, we retained the Grade 6 value
of the factor unless the Grade 5 value was
the only one available.

Data on nine variables (i.e. older sibling(s),
lone parent family, parental education,
household income, parental cannabis use,
parental alcohol use and binge drinking,
parental monitoring, parental attachment)
were drawn from the parent questionnaire
completed in 2006/07 (i.e. after partici-
pant data were collected), and data on
two variables (i.e. parental smoking,
home smoking ban) were collected in
both participant and parent question-
naires. Because we could not ascertain the
temporal ordering of the retained value of
the potential correlate and the report of
ever use, we consider the study design to
be cross-sectional.

Study variables

Cannabis use was measured in the fall of
Grade 6 with two questions: (1) “In your

* While the questionnaire was addressed to students’ parents, responses may have included those of other guardians or parental figures.
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Potential correlate

TABLE 1

Source

Potential correlates of ever use of cannabis associated with adolescent onset of cannabis,
alcohol or tobacco use in extant longitudinal studies

Direction?

Sociodemographic characteristics

Older age

Male sex

Older siblings

Lone parent family

Lives with step-parent

Lower parental education

Low socioeconomic status

Lifestyle

Ever used/uses tobacco

Uses other tobacco products

Ever drank/drinks alcohol

Frequent or high dose drinking

Cannabis
Cannabis
Smoking
Drinking
Cannabis
Cannabis
Cannabis
Cannabis
Cannabis
Smoking
Drinking
Cannabis
Cannabis
Cannabis
Cannabis
Cannabis
Cannabis
Cannabis
Smoking
Drinking
Smoking
Cannabis
Cannabis
Smoking
Drinking

Cannabis
Cannabis
Cannabis
Cannabis
Cannabis
Cannabis
Cannabis
Cannabis
Drinking
Smoking
Cannabis
Cannabis
Cannabis
Cannabis

Cannabis

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice

Andrews et al.?

von Sydow et al.?
Wellman et al.”
Donovan?

Brook et al."
Fergusson and Horwood'*
Hammer and Vaglum'
Korhonen et al.”™

von Sydow et al.??
Wellman et al.”
Donovan?

Atherton et al.®
Atherton et al.®
Fergusson et al.”
Guxens et al.'®
Hammer and Vaglum'
von Sydow et al.?
Wade and Pevalin?
Wellman et al.”
Donovan?

Wellman et al.”
Fergusson et al.”
Pedersen et al."”
Wellman et al.”

Donovan?

Brook et al.”
Coffey et al."”
D'Amico and McCarthy™
Guxens et al.’®
Korhonen et al."
Pedersen et al."”
Tang and Orwin’
von Sydow et al.?
Donovan?
Wellman et al.?
Guxens et al.’®

Tang and Orwin’

van den Bree and Pickworth?'

von Sydow et al.?

Coffey et al."”

Risk
Protective
Risk
Equivocal
Risk
Risk
Risk
Protective
Risk
Equivocal
Equivocal
Risk
Protective
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk

None

Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk

Continued on the following page
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Potential correlate

TABLE 1 (continued)
Potential correlates of ever use of cannabis associated with adolescent onset of cannabis,

Substance

alcohol or tobacco use in extant longitudinal studies

Source

Direction?

Risky alcohol use
Drinking to intoxication

Greater lifetime alcohol use
Poor academic performance

Greater physical activity

Social environment

Parents use cannabis/other drugs

Parents smoke cigarettes

Siblings smoke cigarettes
Parents drink alcohol

Parents binge/drink heavily

Peers smoke cigarettes

Smoking banned at home
Satisfactory parental support

Poor relationship with mother
Greater family attachment

Lower parental support

Higher parental monitoring

Psychological characteristics

Nicotine dependence

Higher self-esteem

Higher depressive symptoms

Higher impulsivity

Lower school connectedness

Mid-late puberty

Cannabis
Cannabis
Cannabis
Smoking
Drinking
Smoking

Cannabis
Cannabis
Cannabis
Cannabis
Smoking
Drinking
Smoking
Drinking
Cannabis
Cannabis
Cannabis
Smoking
Drinking
Smoking

Cannabis

Cannabis
Cannabis
Drinking
Cannabis
Cannabis

Smoking

Cannabis
Smoking
Smoking
Drinking
Smoking
Drinking
Smoking
Drinking

Cannabis
Smoking
Drinking

Guxens et al.'
Korhonen et al.™
Spechler et al.”°
Wellman et al.”»
Donovan?

Wellman et al.®

Andrews et al.®

Fergusson and Horwood™

Washburn and Capaldi**

Korhonen et al.”
Wellman et al.”
Donovan®
Wellman et al.”
Donovan®
Korhonen et al.”®
Guxens et al.’®
Korhonen et al.”®
Wellman et al.”
Donovan®
Wellman et al.”
Brook et al."
Brook et al."

von Sydow et al.”?
Wade and Pevalin?
Donovan?
Atherton et al.’
Tang and Orwin’

Wellman et al.>

von Sydow et al.”?
Wellman et al.?
Wellman et al.?
Donovan?
Wellman et al.?
Donovan?
Wellman et al.?

Donovan?*

Patton et al.*®
Patton et al.*®

Patton et al.*®

Risk
Risk
Risk
Risk
Risk
Risk

Risk
Risk
Risk
Protective
Risk
Risk
Risk
Risk
Protective
Risk
Protective
Risk
Risk
Risk

Protective

Risk
Protective
Risk
Protective
Protective

Protective

Risk
Protective
Risk
Equivocal
Risk
Risk
Risk
Risk

Risk
Risk
Risk

2 "Risk" factors were found to have a direct association and "protective" factors an inverse association with initiation of the target substance. Factors labelled "equivocal" had contradictory associa-
tions with onset of tobacco or alcohol use in the cited systematic review.
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whole life, have you ever consumed can-
nabis (marijuana, pot, hashish)?” (Pos-
sible answers were “No,” “Yes,” or “I
don’t know what cannabis is”); and
(2) “In the past year, how many times did
you consume cannabis?” We asked both
questions again in the spring of Grade 6,
but this time the second question referred
to a 6-month time frame. Response
options at both time points were “I don’t
know what cannabis is,” “I have never
consumed cannabis in my entire life” and
“from 1-2 to 40+ times.” Participants
who answered “No, I have never...” or “I
don’t know...” at both assessments were
classified as not having used cannabis;
those who answered “Yes” or endorsed
using cannabis any number of times at
either assessment were classified as hav-
ing used cannabis.

We selected the 33 potential correlates of
cannabis use based on the literature as
well as on their availability in the
AdoQuest study (see Table 1). These
included 8 sociodemographic characteris-
tics (i.e. age, sex, older siblings, two-par-
ent family, parents education, household
income, neighbourhood deprivation index,
participant’s weekly spending money);
10 lifestyle factors (i.e. ever tried ciga-
rettes, ever tried other tobacco products,
ever drank alcohol, ever binge drank, ever
gambled, perceived academic perfor-
mance, hours/day of TV, hours/day of
computer games, frequency of reading not
assigned for school, weekly physical activ-
ity); 9 characteristics of the social envi-
ronment (i.e. parents use cannabis,
parents smoke cigarettes, parents drink
alcohol, parents binge drink, smoking
banned at home, siblings smoke ciga-
rettes, friends smoke cigarettes, parental
monitoring, quality of caregiver—child
relationship); 5 psychological characteris-
tics (i.e. feel mentally or physically depen-
dent on nicotine, self-esteem, depressive
symptoms, impulsivity, school connected-
ness); and pubertal status.*® Details on
these variables, including questionnaire
items, response choices, their coding for
analyses and their psychometric proper-
ties (for derived scales), are available from
the authors on request.

Data analysis

Data analyses were conducted with Stata
version 14.2 (Stat Corp LLC, College
Station, TX, US).

Health Promotion and Chronic Disease Prevention in Canada
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TABLE 2
Baseline characteristics of AdoQuest study participants not
retained and retained for analyses

Characteristic NZ: r:et7a7i2;ed (:e:tali 3;2)
Mean age (SD) 10.80 (0.59) 10.74 (0.51)
Female sex, % 55.5 52.6
Has older siblings, % N/A? 533
Lone parent family, % N/A? 17.8
Both parents university educated, % 13.1 16.7
Household income <CAD 40000, % N/A? 18.1
High neighbourhood economic deprivation, % 25.2 20.2
Weekly spending money >CAD 6, % 329 25.6
Ever try cigarettes, % 21.1 16.7
Ever try other tobacco products®, % 11.9 12.0
School performance average or lower, % 62.1 57.5
>5 hours of TV per day, % 7.9 6.5
>5 hours of video games per day, % 7.0 5.3
Reading frequency less than weekly (not for school), % 30.2 259
<2 times per week of physical activity, % 31.3 30.9
Parents smoke cannabis, % N/A* 8.1
Parents smoke cigarettes, % 43.3 36.1
Parents drink alcohol, % N/A? 96.3
Parents binge drink, % N/A* 56.8
Smoking allowed in home, % 58.0 50.0
Siblings smoke cigarettes, % 16.4 10.6
Friends smoke cigarettes, % 15.2 12.0
Parental monitoring sometimes or less, % N/A? 0.5
Frequent/constant problems in parent—child relationship, % N/A? 133
Feel dependent on nicotine, % 7.9 5.3
Low self-esteem¢, % 46.4 41.5
High degree of depressive symptoms¢, % 30.7 30.1
Low school connectedness®, % 42.8 37.9
Pre-pubertal status, % 10.8 113

Abbreviation: N/A, not applicable.

20nly 51-55 parents of non-retained participants completed the parent questionnaire and provided data on these characteris-

tics, precluding accurate comparisons with retained participants.

b Other tobacco products include cigars, pipe, bidis, chewing tobacco and snuff.

¢ Low = lowest tertile; high = highest tertile.

Analytic sample

In Grade 5, 1801 students (mean age
[SD] = 10.7 [0.6] years) provided data. By
Grade 6, an additional 51 students joined
the study (mean age [SD] of all Grade 6
participants = 11.7 [0.4] years), yielding a
total 1852 participants. To develop the
analytic sample, we first retained partici-
pants whose parents had completed the
parental questionnaire in 2006/07 (n =
1127; 61% of 1852). Then we retained
those participants who had provided data
on cannabis use (n = 1076; 95% of 1127).

Of the 1076 participants retained, 975
(90.6%) completed all three waves; 100
(9.3%) completed two waves and only 1
(0.1%) completed one wave.

Missing values

We used multiple imputation to account
for missing values, with predictive mean
matching with 10 nearest neighbour com-
parators for continuous and ordinal vari-
ables®” and logistic regression for binary
variables. We employed von Hippel’s®
two-step calculation to determine the

Vol 43, No 1, January 2023




number of imputation sets needed to pro-
duce replicable estimates of standard
errors. All variables to be examined in the
analyses, including ever use, were entered
into the imputation models.

Analyses

We estimated the association for each
potential correlate in two models only, an
unadjusted model and then an adjusted
model that included sociodemographic
characteristics that were correlated with
cannabis use (i.e. age, sex, household
income and participants’ weekly spending
money). Because the unadjusted and
adjusted models for each potential corre-
late constitute a single hypothesis test, we
did not correct for multiple comparisons.*
We did not estimate associations for
potential correlates in an omnibus model
(i.e. one that included all potential corre-
lates) because omnibus models may
include variables on the causal pathway
for other covariates,*® which could lead to
attenuated estimates.* We conducted
logistic regression analyses with cluster
robust standard errors to minimize bias in
variance estimates related to clustering by
school.*

Results

Participants

Based on recommendations on how to report
descriptive data from the Strengthening
the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines,” we
compared characteristics of AdoQuest
study participants retained for analysis
(n = 1076) with those of participants who
were lost to follow-up since inception or
missing data on the variables of interest
(n = 776) (see Table 2). Large differences
between groups could indicate possible
selection bias.

Although data for most variables were
drawn from the baseline participant ques-
tionnaire, data for eight variables (i.e.
older siblings, lone parent family, house-
hold income, parental cannabis use,
parental drinking, parental binge drink-
ing, parental monitoring, parent-child
relationship) were collected in parental
questionnaires only. Because only 51 to
55 parents of the 773 AdoQuest study par-
ticipants not retained for analysis com-
pleted the parent questionnaire, we did
not report estimates for these variables in

Vol 43, No 1, January 2023

TABLE 3

Bivariate associations between participant characteristics

and ever use of cannabis at age 12 (n = 1076)

Characteristic % Missing values n? % Used
Sociodemographic

Age in years 0

<11 320 3.1

211 756 5.7
Sex 0

Female 566 3.6

Male 510 7.7
Has older siblings 1.2

No 497 3.6

Yes 566 5.8
Two-parent family 1.2

Yes 874 4.1

No 189 8.5
Parents’ education 0.5

Both completed university 179 2.8

One completed university 280 3.9

Neither completed university 612 5.7
Household income in CAD 16.6

< 40000 162 9.3

40000-79 999 339 6.2

> 80000 396 2.8
Neighbourhood deprivation 33

Low 481 5.0

Moderate 350 4.9

High 210 5.2
Weekly spending money in CAD 8.6

0 445 3.2

1-5 286 4.6

26 252 9.1

Lifestyle

Ever try cigarettes 0

No 896 1.1

Yes 180 239
Every try other tobacco products® 0

No 947 2.0

Yes 129 26.4
Ever drink alcohol 0.3

No 760 0.8

Yes 313 15.0
Ever binge drink 0.2

No 1002 29

Yes 72 33.3

Continued on the following page
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TABLE 3 (continued)

Bivariate associations between participant characteristics
and ever use of cannabis at age 12 (n = 1076)

Characteristic % Missing values n % Used

Ever gamble 0.2

No 856 33

Yes 218 11.0
School performance 1.4

Better than average 451 3.6

Average 577 5.0

Worse than average 33 18.2
TV in hours/day 0

<1 187 3.2

1-2 490 4.3

>3 399 6.5
Video games in hours/day 0.2

<1 454 5.3

1-2 400 43

>3 220 5.5
Reading (not for school) 5.1

Monthly or less 183 8.4

Monthly 81 5.3

Weekly 440 5.8

Daily 317 3.5
Physical activity in times/week 0.2

<2 332 6.3

34 329 3.0

25 413 5.3

Social environment

Parents use cannabis 0.7

No 982 4.5

Yes 87 9.2
Parents smoke cigarettes 0

No 638 3.6

Yes 388 7.2
Parents drink alcohol 0.7

No 40 5.0

Yes 1029 4.9
Parents binge drink 0.5

No 463 5.0

Yes 608 4.9
Smoking banned at home 0

No 538 6.3

Yes 538 3.5
Parental monitoring 0

Often or less frequent* 122 11.5

Always 954 4.1

Health Promotion and Chronic Disease Prevention in Canada
Research, Policy and Practice

Continued on the following page

this group as they would likely be impre-
cise and biased.

Overall, there were few notable differ-
ences in the estimates for the 21 variables
that we compared across groups, with two
possible exceptions. Of participants not
retained, 32.9% reported that they had
weekly spending money of CAD 6 or more
compared to 25.6% of participants retained
for analysis; and of parents in the not
retained group, 43.3% smoked cigarettes
compared to 36.1% of parents in the
retained group.

Missing data

The proportion of missing values ranged
from 0 (9 variables) to 16.6% (household
income; see Table 3). The median (inter-
quartile range) proportion of missing val-
ues was 0.5% (0-3.4). We therefore
created 20 imputed datasets. Comparisons
of imputed and raw data show that the
imputations produce similar distributions.
Further, sensitivity analyses with com-
plete cases only yield similar estimates to
those using imputed datasets (data avail-
able on request from the authors).

Correlates of cannabis use

Fifty-three participants (4.9%) reported
ever use of cannabis by the end of Grade 6
(mean age [SD] = 11.7 [0.4] vyears).
Table 3 presents bivariate relationships
between participant characteristics and
ever use of cannabis. Table 4 presents
unadjusted and adjusted odds ratios (OR)
and 95% CI from the logistic regression
analyses.

We note one caveat in interpreting our
findings. Categories for five variables (i.e.
never tried cigarettes, never drank, par-
ents used cannabis, parents did not drink,
pre-pubertal status) had low frequencies
and few participants in those categories
initiated cannabis use. This affected our
ability to report precise estimates, and the
magnitude of the estimates for these vari-
ables should be interpreted with caution.

Of the 33 variables investigated as poten-
tial correlates, 17 were associated with
ever use in adjusted models. Four of eight
sociodemographic characteristics (i.e. older
age, identifying as male, lower household
income, having more spending money)
were associated with higher odds of ever
use, as were 5 of 10 lifestyle factors (i.e.
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TABLE 3 (continued)
Bivariate associations between participant characteristics
and ever use of cannabis at age 12 (n = 1076)

Characteristic % Missing values n % Used

Parent—child relationship 0.9

:’)rc(;:sls;:)nllil or less frequent 142 7.0

No/almost no problems 924 4.6
Siblings smoke 3.4

No 929 3.8

Yes 110 15.5
Friends smoke 3.9

No 910 2.9

Yes 124 21.0

Psychological

Feel dependent on nicotine 0

No 1019 3.4

Yes 57 31.6
Self-esteem 0.2

Low 446 8.7

Moderate 342 2.1

High 286 2.1
Depressive symptoms 6.4

Low 357 3.9

Moderate 347 43

High 303 6.6
Impulsivity 10.4

Low 320 1.9

Moderate 330 3.0

High 314 11.2
School connectedness 7.1

Low 379 7.4

Moderate 401 4.5

High 220 2.3
Pubertal status 7.7

Pubertal/post-pubertal 881 5.3

Pre-pubertal 112 1.8

2 Calculated prior to imputation.

b Other tobacco products include cigars, pipe, bidis, chewing tobacco and snuff.

< Often or less frequent includes never (n = 0), rarely (n = 1), sometimes (n = 4) and often (n = 117).

4 Includes constant problems (n = 0), frequent problems (n = 15) and occasional problems (n = 127).

ever tried cigarettes, ever tried other
tobacco products, ever drank alcohol, ever
binge drank and ever gambled).

Of the nine social environmental influ-
ences investigated, two (i.e. sibling/s smoke
cigarettes, friends smoke cigarettes) were
positively associated with ever use and
one (i.e. parental monitoring) was
inversely associated with ever use.
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All five psychological characteristics were
associated with ever use. Three (i.e. feel-
ing dependent on nicotine, higher depres-
sive symptoms, greater impulsivity) were
associated with higher odds, and two (i.e.
greater self-esteem and higher school con-
nectedness) were associated with lower
odds. Pubertal status was unrelated to
ever use of cannabis.

Discussion

This study is one of the few to identify
factors associated with cannabis use
among children younger than 14. We
found that 5% of Grade 6 students in the
AdoQuest study (who were on average
11.7 years old in the spring of Grade 06)
reported that they had ever used canna-
bis. This is a full year before the mean age
of onset reported among Canadian stu-
dents in Grade 7 to 9, who were on aver-
age 12.8 years old when we conducted
our study. It is not yet clear whether legal-
ization has significantly affected age at
onset or the prevalence of early cannabis
use among youth in Canada, although 2%
and 4% of students in Grade 7 and 8,
respectively, reported past-year cannabis
use in 2018/19.!

While the frequency of early cannabis use
as well as the frequency of its risk factors
can change over time in response to con-
textual changes such as legalization, the
associations between these exposures and
early onset are not likely to change sub-
stantially, especially over relatively short
time spans such as a decade. As an anal-
ogy, despite decades of research and pro-
found changes in the tobacco-related
context, the main risk factors for the onset
of cigarette smoking (i.e. parents’ smok-
ing, friends’ smoking, psychosocial char-
acteristics) have not changed significantly
in decades. Thus, although more than a
decade has passed since the AdoQuest
study data were collected, the risk factors
for early onset have likely also not
changed notably and therefore the find-
ings we report continue to be relevant
today.

We found that a wide range of sociodemo-
graphic, lifestyle, social environmental
and psychological factors known to be
associated with cannabis use in middle to
late adolescence®?** and with adolescent
smoking® and drinking® have similar
associations with cannabis use at an ear-
lier age. A notable finding in the current
study are the associations among Grade 6
children for numerous correlates includ-
ing use of combustible cigarettes, other
tobacco products and alcohol. Although
causal inference is limited given the study
design, it is possible that the social envi-
ronmental and psychological risk factors
we identified (e.g. friends and siblings
smoking, lower parental monitoring,
lower self-esteem, depressive symptoms,
impulsivity and low school connectedness)
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Has older siblings
No
Yes
Two-parent family
Yes
No
Parents’ education
Both university
One university
Neither university
Household income®
Neighbourhood deprivation
Low
Moderate
High
Weekly spending money®

Lifestyle

Ever try cigarettes
No
Yes
Every try other tobacco products®
No
Yes
Ever drink alcohol
No
Yes
Ever binge drink
No
Yes
Ever gamble
No
Yes
School performance
Better than average
Average

Worse than average

Ref
1.56 (0.82, 3.00)

Ref
2.11 (1.03, 4.30)

Ref
1.44 (0.43, 4.78)
2.19 (0.74, 6.42)
0.85 (0.77, 0.94)

Ref
0.97 (0.49, 1.92)
1.06 (0.46, 2.43)
1.59 (1.23, 2.05)

Ref
27.81 (11.57, 66.82)

Ref
17.48 (10.55, 28.97)

Ref
22.25 (10.29, 48.11)

Ref
16.79 (9.71, 29.05)

Ref
3.60 (1.97, 6.58)

0.71 (0.39, 1.30)
Ref
4.08 (1.71,9.72)

Associations between participant character-irsl:i?:: l-z:l:d ever use of cannabis at age 12 (n = 1076)
Characteristic Unadjusted odds ratio Adjusted odds ratio?
(95% CI) (95% CI)
Sociodemographic
Age®
<11 Ref Ref
211 1.56 (1.13, 2.15) 1.39 (1.06, 1.84)
Sex
Female Ref Ref
Male 3.62 (1.68, 7.82) 3.76 (1.72, 8.23)

Ref
1.82 (0.95, 3.48)

Ref
1.32 (0.55, 3.19)

Ref
1.19 (0.34, 4.22)
1.23 (0.39, 3.86)
0.86 (0.79, 0.95)

Ref
0.80 (0.43, 1.49)
0.73 (0.31, 1.74)
1.54 (1.20, 1.98)

Ref
22.03 (9.31, 52.14)

Ref
13.36 (7.28, 24.52)

Ref
19.78 (7.40, 38.03)

Ref
11.75 (6.18, 22.32)

Ref
2.95 (1.55, 5.62)

0.79 (0.44, 1.44)
Ref

2.63 (0.96, 7.21)
Continued on the following page
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signal vulnerabilities underpinning early
use of multiple substances that are ame-
nable to intervention. At a minimum,
these data suggest that children who
report early cannabis use are also at
higher risk of early use of combustible
cigarettes and alcohol, such that interven-
tion to curb early onset of cannabis use
should take polysubstance wuse into
account.

In contrast to reports that parental lifetime
and past-year cannabis use was associ-
ated with use by adolescents aged 12 to
17 years,**¢ we did not detect an associa-
tion in the current study. We also found
no association between parental smoking,
drinking or binge drinking and early can-
nabis use. It is possible that young chil-
dren are not yet cognizant of parental
substance use so that role modelling of
these behaviours is not yet an influence in
terms of offspring substance use behav-
iours. Alternatively, our analyses were
simply underpowered to detect these
associations (i.e. only 87 parents reported
cannabis use and only 40 did not drink
alcohol). The relationship between paren-
tal substance use behaviours and early
cannabis use warrants further study.

Early and frequent cannabis use has long-
term implications for outcomes in young
adulthood. Specifically, earlier cannabis
use is linked to harmful effects on atten-
tion, memory and decision-making, and
mental health.**3* In addition, cannabis
use before age 15 is associated with lower
educational attainment; higher frequency
of binge drinking, coupled with an
increased risk of future alcohol abuse/
dependence and greater alcohol-related
harms; higher frequency and greater
quantity of cannabis consumption and
higher risk of cannabis use disorder symp-
toms; and more frequent use of other
illicit drugs by age 30.* Further, substance
use trajectory studies indicate that risky
behaviours, which can cluster in youth,
are strongly related to substance use and
abuse in early adulthood and beyond.*
Our data thus underscore that early can-
nabis use prevention interventions are
critical for vulnerable children who
already exhibit signs of engaging in other
risky behaviours. Consequently, substance
use interventions should be comprehen-
sive, addressing numerous substances and
risky behaviours concurrently.

Strengths and limitations

Study strengths include the large popula-
tion-based sample and the investigation of
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TABLE 4 (continued)

Associations between participant characteristics and ever use of cannabis at age 12 (n = 1076)

Characteristic Unadjusted odds ratio Adjusted odds ratio®
(95% CI) (95% CI1)
TV hours/day® 1.44 (0.95, 2.17) 1.32 (0.87, 2.00

1.07 (0.75, 1.54)
0.82 (0.71, 0.95)
1.03 (0.79, 1.34)

Video games hours/day”
Reading (not for school)®
Physical activity®

Social environment

Parents use cannabis

No Ref

Yes 2.19 (0.95, 5.06)
Parents smoke cigarettes

No Ref

Yes 2.06 (1.09, 3.91)
Parents drink alcohol

No Ref

Yes 0.99 (0.21, 4.61)
Parents binge drink

No Ref

Yes 0.99 (0.59, 1.67)
Smoking banned at home

No Ref

Yes 0.54 (0.32, 0.91)

0.42 (0.26, 0.68)
0.79 (0.54, 1.16)

Parental monitoring
Parent—child relationship®

Siblings smoke

No Ref

Yes 4.56 (2.54, 8.54)
Friends smoke

No Ref

Yes 8.57 (5.33, 13.79)

Psychological

Feel dependent on nicotine

No Ref

Yes 12.98 (6.94, 24.24)
Self-esteem®¢ 0.47 (0.38, 0.57)
Depressive symptoms®¢ 1.31(0.99, 1.74)
Impulsivity>d 2.45 (1.82, 3.29)
School connectedness®? 0.65 (0.52, 0.83)

Pubertal status
Pubertal/post-pubertal Ref

Pre-pubertal 0.36 (0.10, 1.37)

)
0.95 (0.67, 1.35)
0.84 (0.71, 1.00)
0.95 (0.73, 1.24)

Ref
1.86 (0.72, 4.83)

Ref
1.59 (0.78, 3.23)

Ref
1.82 (0.37, 9.03)

Ref
0.96 (0.59, 1.57)

Ref
0.63 (0.37, 1.07)
0.56 (0.36, 0.88)
0.94 (0.68, 1.32)

Ref
4.23 (2.28,7.83)

Ref
8.82 (5.20, 14.98)

Ref

12.16 (6.02, 24.58)

0.45 (0.34, 0.58)
1.34 (1.01, 1.79)
2.38(1.67, 3.39)
0.69 (0.54, 0.90)

Ref
0.30 (0.08, 1.18)

Abbreviations: Cl, confidence interval; OR, odds ratio; Ref, reference; SD, standard deviation.
Note: Estimates in bold font indicate that the CI excludes the null.

2 Adjusted for age, sex, household income and weekly spending money.

b Entered into analyses as a continuous variable.

¢ Other tobacco products include cigars, pipe, bidis, chewing tobacco and snuff.

4 OR represents the odds per a 1 SD change in the correlate.
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a wide range of potential risk and protec-
tive factors. Limitations include its cross-
sectional study design, which limits
causal inference, and the use of self-report
data, which may have contributed to
recall error and/or misclassification bias.
Loss to follow-up may have resulted in
selection bias.

As the AdoQuest study was not designed
as a cannabis use study, some potential
correlates such as siblings’ or friends’ can-
nabis use were not measured. Given the
33 separate potential associations exam-
ined, some statistically significant findings
may be attributable to chance. However,
this seems unlikely as our findings align
with those from numerous previous stud-
ies. In addition, the sample is 93% White,
which may limit generalizability.

Finally, data collection predated legaliza-
tion of non-medicinal cannabis use in
Canada in 2018. However, legalization
appears to have had little effect on ever or
current (i.e. monthly or more frequently
in the past year) cannabis use among
Canadian high school students.*® More-
over, the effect of legalization on age at
onset is as yet unknown, but it is not
likely to have altered factors associated
with early use.®

Conclusion

We found that many characteristics asso-
ciated with cannabis use in mid to late
adolescence are also associated with early
use. Our findings suggest that surveillance
for cannabis use and preventive interven-
tion use are warranted even earlier than
age 12. Interventions should incorporate
consideration of impulsivity, other risky
behaviours (e.g. tobacco use, drinking or
gambling) and having friends who smoke
as well as encouraging parents/guardians
to monitor their children’s whereabouts.
Surveillance to detect trends in risk factors
is needed because these may differ across
study populations or with time.

Future studies should assess early and
later predictors of frequency and quantity
of cannabis use. Moreover, studies should
consider both individual and contextual
level correlates or predictors, as illustrated
by our finding that higher household
income was inversely related to cannabis
use after adjusting for weekly spending
money, while having more spending
money was directly related to cannabis
use after adjusting for household income.
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Finally, replication is critical because dif-
ferent methods across studies can lead to
different conclusions. In particular, repli-
cation studies using data collected post-
legalization are needed to investigate
whether risk factors for early cannabis use
might have changed since 2018.
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