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Abstract Data from the Canadian Youth Smoking

Survey (n = 27,030 in 2006; n = 16,705 in 2004;

n = 11,757 in 2002) were used to examine changes

in the prevalence and comorbid use of alcohol,

tobacco, and marijuana over time and examine if

demographic factors and binge drinking are associ-

ated with comorbid substance use among youth.

Alcohol was the most prevalent substance used, and it

was rare to find youth who had used tobacco or

marijuana without also having tried alcohol. Youth

who reported binge drinking were substantially more

likely to also have tried tobacco and/or marijuana.

These data suggest that multi-substance prevention

programs are required for youth populations.
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Introduction

Despite the health risks and public harm associated

with heavy drinking, tobacco, and marijuana use

(Nutt et al. 2007; Rehm et al. 2006; Hall and Solowij

1998) and restrictions prohibiting the use of these

substances among youth populations, these sub-

stances continue to be used by a large number of

youth in both Canada (Leatherdale et al. 2007, 2008;

Adlaf and Paglia 2005; Poulin and Elliot 1997) and

the United States (Centers for Disease Control and

Prevention [CDC] 2008, 2004). Considering that

comorbid use of these substances is common (CDC

2008; Leatherdale et al. 2007, 2008; Botvin and

Griffin 2007; Anderson 2006) and that early onset of

use can lead to heavier use during adulthood (Schmid

et al. 2007; Wilson et al. 2002), preventing alcohol,

tobacco, and marijuana use among youth populations

should be a public health priority.

At the present time, most evidence-based youth-

focused substance use prevention efforts primarily

address tobacco use rather than more universal multi-

substance prevention (Ringwalt et al. 2008). Even

when programs do address other risk behaviors (e.g.,

alcohol or marijuana), the current focus appears to be

more on providing substance-specific prevention

programming rather than providing programming

that can address multiple risk behaviors simulta-

neously (Wiefferink et al. 2006). This occurs despite

evidence that risk behaviors among youth and young

adults are often interrelated (Leatherdale et al. 2008;
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Botvin and Griffin 2007; Camenga et al. 2006). For

instance, research has identified that young adults

who binge drink are substantially more likely to

smoke than non-binge drinkers (Bobo and Husten

2000). There is also emerging evidence that the

clustering of risk behaviors has become more

prevalent over time. Camenga and colleagues

(2006) recently identified that today’s youth smokers

are more likely to engage in numerous risk behaviors,

such as drug use and binge drinking, than youth

smokers a decade ago. Considering that youth who

use alcohol, tobacco, and/or marijuana in elementary

school are substantially more likely to continue using

these harmful substances when they are older (Wilson

et al. 2002), there is a need to better understand the

factors associated with alcohol, tobacco, and mari-

juana use at an early age.

The current study seeks to examine the prevalence

of use of these substances in greater detail using the

most recent wave of Youth Smoking Survey (YSS)

data (2006), including (a) characterizing changes in

the prevalence of alcohol, tobacco, and marijuana use

over time among Canadian youth; (b) examining binge

drinking and intentions to try marijuana; (c) examining

comorbid use of alcohol, tobacco, and marijuana use;

and (d) examining if binge drinking is associated with

comorbid alcohol, tobacco, and/or marijuana use.

Methods

Design

This study used nationally representative data col-

lected as part of the 2006, 2004, and 2002 waves of the

Canadian Youth Smoking Survey. Detailed informa-

tion on the sample design, methods, and survey rates

for each wave of the YSS are available (see Health

Canada 2008, 2007, 2005). In brief, for the data used in

this manuscript (grades 7–9), these three waves of YSS

data collection used a similar sampling methodology

and research design where the target populations

consisted of all young Canadian residents in the

appropriate grades attending public and private

schools in 10 Canadian provinces; youth residing in

the Yukon, Nunavut, and the Northwest Territories

were excluded from the target populations, as were

youth living in institutions or on First Nation Reserves

and youth attending special schools or schools on

military bases. The sample designs all consisted of a

two-stage stratified clustered design with schools as

primary sampling units and classes as secondary

sampling units. All of the students in the selected

classes were surveyed. The sample design featured

three levels of stratification: province, grade level, and

census metropolitan area. The sample of schools was

selected systematically with probability proportional

to school size. The selection of the secondary sampling

units (i.e., classes) was conducted by field staff who

randomly selected one class in the desired grade.

Participants

Data were collected from respondents in grades 7–9

who completed the substance use section of the

2002 (n = 11,757), 2004 (n = 16,705), or 2006

(n = 27,030) surveys.

Measures

The YSS collected information on age, gender, and

smoking behavior as well as alcohol and marijuana

use. The measures used in this manuscript are

consistent with previous research using YSS data

(Leatherdale et al. 2007, 2008). Ever use of tobacco

was defined how the respondents answered, ‘‘Have

you ever smoked a whole cigarette?’’ (yes or no).

Ever use of alcohol use was assessed by asking

respondents, ‘‘Have you ever had a drink of alcohol;

that is, more than just a sip?’’ (yes or no). Those that

answered ‘‘yes’’ were asked if they have ever had five

drinks or more of alcohol on one occasion (yes or no).

Respondents were also asked whether they ‘‘have

ever used or tried marijuana or cannabis (a joint, pot,

weed, hash)’’ (yes or no). Those that answered ‘‘no’’

were asked if they have ever seriously thought about

trying marijuana or cannabis? (yes or no). Respon-

dents who reported trying or using alcohol, mari-

juana, or tobacco were asked, ‘‘What age were you

when you first did this?’’ to measure age of initiation

(response categories started at ‘‘8 years of age or

younger’’ and increased by 1 year increments).

Respondents were also asked, ‘‘How much money

do you usually get each week to spend on yourself or

to save?’’ ($0, $1-5, $6-10, $11-20, $21-40, $41-100)

to measure weekly spending money. Based on the

response distribution, response categories were col-

lapsed ($0, $1-20, $20 or more).
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Analyses

Descriptive analyses of alcohol, marijuana, and

tobacco use and comorbid use were examined

according to year of data collection and sex. For

the descriptive statistics, survey weights were used to

adjust for non-response between provinces and

groups, thereby minimizing any bias in the analyses

caused by differential response rates across regions or

groups. Using the 2006 data, we then conducted a

series of logistic regression models to examine the

characteristics associated with comorbid alcohol and

tobacco use; comorbid alcohol and marijuana use;

and comorbid alcohol, tobacco, and marijuana use.

The statistical package SAS 8.02 was used for all

analyses (SAS 2001).

Results

Table 1 presents the descriptive statistics for sub-

stance use, and Table 2 presents the descriptive

statistics for comorbid substance use among Cana-

dian youth in grades 7–9 by year of data collection

Table 1 Descriptive statistics by year of data collection

Student characteristics Response 2002 2004 2006 % Change

n = 11,757

(%)

n = 16,705

(%)

n = 27,030

(%)

2002–2004

(%)

2004–2006

(%)

2002–2006

(%)

Ever smoked a whole cigarette Yes

No

18.2

81.8

12.7

87.3

13.8

86.2

-30.2* 8.7* -24.2*

Ever tried alcohol Yes

No

54.5

45.5

62.9

37.1

59.1

40.9

15.4* -6.0* 8.4*

Had C5 drinks on one occasiona Yes 41.0 36.6 38.5 -10.7* 5.2 -6.1*

Ever tried marijuana Yes

No

18.2

81.8

16.7

83.3

16.9

83.1

-8.2* 1.2 -7.1*

Intends to try marijuana in the

futureb
Yes n/a 9.9 8.2 -17.2*

n/a, not available in 2002 Youth Smoking Survey

* p \ .05
a Only those youth who have tried alcohol
b Only those youth who have never tried marijuana

Table 2 Prevalence of comorbid tobacco, alcohol, and marijuana use by year of data collection

Student characteristics 2002 2004 2006 % Change

n = 11,757

(%)

n = 16,705

(%)

n = 27,030

(%)

2002–2004

(%)

2004–2006

(%)

2002–2006

(%)

None 44.0 36.2 39.8 -17.7* 9.9* -9.5*

Tobacco only 0.9 0.4 0.6 -55.6* 50.0* -33.3*

Alcohol only 31.8 43.2 39.1 35.8* -9.5* 23.0*

Marijuana only 0.4 0.3 0.3 -25.0 0.0 -25.0

Tobacco and alcohol only 5.1 3.5 3.6 -31.4* 2.9 -29.4*

Tobacco and marijuana only 0.3 0.2 0.2 -33.3 0.0 -33.3

Alcohol and marijuana only 5.6 7.4 6.7 32.1* -9.5* 19.6*

Tobacco, alcohol, and

marijuana

11.9 8.8 9.6 -26.1* 9.1* -19.3*

* p \ .05
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(2002, 2004, and 2006). Table 3 presents the results

of the logistic regression analyses examining comor-

bid alcohol, tobacco, and marijuana use.

Prevalence of Alcohol Use, 2006

Alcohol continues to have the highest prevalence of

ever use among Canadian youth. In 2006, 59.1%

(n = 698,000) of youth reported having ever tried

alcohol, and among those who report ever using

alcohol, 38.5% (n = 267,000) reported binge drink-

ing at least once. As shown in Fig. 1, although rates

of alcohol use were higher among males than

females, there were no sex differences in the

prevalence of binge drinking. Among respondents

who reported ever having tried alcohol, the mean age

for first use was 11.7 (SD = 12.6) years.

Prevalence of Tobacco Use, 2006

In 2006, 13.8% (n = 175,100) of youth reported

having ever smoked a whole cigarette, and the

Table 3 Adjusted odds ratios [and 95% confidence intervals] of factors associated with comorbid alcohol, tobacco, and marijuana

use among youth (2006)

Parameters Model 1 Ever tried alcohol

and tobacco vs. Ever tried

alcohol only or tobacco only

Model 2 Ever tried alcohol

and marijuana vs. Ever tried

alcohol only or marijuana only

Model 3 Ever tried alcohol, tobacco

and marijuana vs. Ever tried alcohol

only, or tobacco only, or marijuana only

Sex

Female 1.00 1.00 1.00

Male 0.82 [0.75, 0.90]*** 1.13 [1.03, 1.24]** 0.95 [0.85, 1.07]

Grade

7 1.00 1.00 1.00

8 1.23 [1.07, 1.41]** 1.55 [1.35, 1.79]*** 1.42 [1.18, 1.71]***

9 1.49 [1.30, 1.71]*** 2.68 [2.34, 3.06]*** 2.29 [1.92, 2.72]***

Weekly spending money

$0 1.00 1.00 1.00

$1 to $20 1.30 [1.13, 1.51]*** 1.65 [1.43, 1.91]*** 1.48 [1.23, 1.78]***

$21 or more 1.30 [1.12, 1.51]*** 1.87 [1.61, 2.17]*** 1.59 [1.31, 1.92]***

Binge drinking

No 1.00 1.00 1.00

Yes 8.91 [8.06, 9.86]*** 9.58 [8.72, 10.52]*** 21.18 [18.49, 24.27]***

Odds ratios adjusted for all other variables in the table; Model 1: 1 = Ever tried alcohol and tobacco (n = 3,672), 0 = Ever tried

alcohol only or tobacco only (n = 9,902); Model 2: 1 = Ever tried alcohol and marijuana (n = 4,227), 0 = Ever tried alcohol only

or marijuana only (n = 9,092); Model 3: 1 = Ever tried alcohol, tobacco, and marijuana (n = 2,694), 0 = Ever tried alcohol only or

tobacco only or marijuana only (n = 8,268)

** p \ .01; *** p \ .001
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Fig. 1 Gender differences in the prevalence of alcohol,

tobacco, and marijuana use among youth in Canada, 2006.
a Only among those who have ever tried alcohol b Never tried

marijuana only * p \ .05

102 J Primary Prevent (2010) 31:99–108

123



average age for smoking the first cigarette among

ever users was 12.2 (SD = 10.6) years. As shown in

Fig. 1, there were no sex differences in the rates of

having smoked a whole cigarette.

Prevalence of Marijuana Use, 2006

In 2006, 16.9% (n = 197,000) of youth reported

having ever tried marijuana, with 8.2% (n = 77,700)

of respondents who have never tried marijuana

reporting that they intend to try marijuana in the

future. As shown in Fig. 1, although rates of mari-

juana use were higher among males than females

(v2 = 43.4, df = 1, p \ .001), there were no sex

differences in the prevalence of intentions to use

marijuana among never users. In 2006, the average

age for first using marijuana among ever users was

12.7 (SD = 9.5) years.

Comorbid Substance Use, 2006

In 2006, the largest subpopulations of youth

consisted of those who reported having never

experimented with alcohol, tobacco, or marijuana

(39.8%; n = 463,400) and youth who reported only

ever trying alcohol (39.1%; n = 454,800); very few

youth reported using tobacco only (0.6%), mari-

juana only (0.3%), or tobacco and marijuana only

(0.2%). In terms of comorbid use, 3.6% (n =

42,400) of youth reported using tobacco and

alcohol, 6.7% (n = 78,400) of youth reported using

alcohol and marijuana, and 9.6% (n = 111,800)

of youth reported using alcohol, tobacco and

marijuana. As shown in Fig. 2, the prevalence of

comorbid alcohol and tobacco use was significantly

higher among females compared to males, whereas

the prevalence of comorbid alcohol and marijuana

use and comorbid alcohol, tobacco, and marijuana

use was significantly higher among males compared

to females.

Changes in Substance Use Prevalence over Time

Despite the apparent large decline (24.2%) in the

prevalence of youth having ever smoked a whole

cigarette between 2002 and 2006, the prevalence of

youth reporting they have ever smoked a whole

cigarette actually significantly increased by 8.7%

between 2004 and 2006. This represents an increase

of approximately 18,000 smoking youth between

2004 and 2006. Similarly, the prevalence of having

ever tried marijuana decreased by 7.1% between

2002 and 2006 yet there was a slight increase in the

prevalence of ever use of marijuana (1.2%) between

2004 and 2006. In spite of the increase in ever use

between 2004 and 2006, the prevalence of youth

reporting they intend to try marijuana in the future

significantly declined by 17.2% over the same period

of time. Although the prevalence of ever having tried

alcohol significantly increased by 8.4% between 2002

and 2006, the prevalence of ever use declined by 6%

between 2004 and 2006. Conversely, although the

prevalence of binge drinking declined by 6.1%

between 2002 and 2006, there was a 5.2% increase

in the prevalence of binge drinking between 2004 and

2006.
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Changes in Comorbid Substance Use over Time

Although the prevalence of youth having ever tried

alcohol, tobacco, and marijuana decreased by 19.3%

between 2002 and 2006, the prevalence of youth

reporting they have tried all three of these substances

actually increased by 9.1% between 2004 and 2006

(this represents an increase of *8,800 youth).

Conversely, the prevalence of youth reporting they

have ever tired both alcohol and marijuana increased

by 19.6% between 2002 and 2006 but decreased by

9.5% between 2004 and 2006. Between 2002 and

2006 there were also significant declines in the

prevalence of youth reporting ever use of tobacco and

alcohol (29.4%) and tobacco and marijuana (33.3%);

no significant changes in these groups were observed

between 2004 and 2006.

Factors Associated with Comorbid Alcohol

and Tobacco Use

Among youth who report having ever used alcohol or

tobacco (Model 1), those youth who binge drink were

over eight times more likely to report ever using both

alcohol and tobacco compared to youth who do not

binge drink (OR 8.91, 95% CI [8.06, 9.86]). Youth in

grade 8 (OR 1.23, 95% CI [1.07, 1.41]) and grade 9

(OR 1.49, 95% CI [1.30, 1.71]) were more likely to

report using both alcohol and tobacco than youth in

grade 7. Youth with $1 to $20 (OR 1.30, 95% CI

[1.13, 1.51] or $21 or more (OR 1.30, 95% CI [1.12,

1.51]) of weekly spending money were also more

likely to report using both alcohol and tobacco than

youth with no weekly spending money. Males were

less likely than females to report using both alcohol

and tobacco (OR 0.82, 95% CI [0.75, 0.90]).

Factors Associated with Comorbid Alcohol

and Marijuana Use

Among youth who report having ever used alcohol or

marijuana (Model 2), those who binge drink were

substantially more likely to report ever using alcohol

and marijuana compared to youth who do not binge

drink (OR 9.58, 95% CI [8.72, 10.52]). Youth in

grade 8 (OR 1.55, 95% CI 1.35–1.79) and grade 9

(OR 2.68, 95% CI [2.34, 3.06]) were more likely to

report using both alcohol and marijuana than youth in

grade 7. Youth with $1 to $20 (OR 1.65, 95% CI

[1.43, 1.91]) or $21 or more (OR 1.87, 95% CI [1.61,

2.17)) of weekly spending money were also more

likely to report using both alcohol and marijuana than

youth with no weekly spending money. Males were

more likely than females to report using both alcohol

and marijuana (OR 1.13, 95% CI [1.03, 1.24]).

Factors Associated with Comorbid Alcohol,

Tobacco, and Marijuana Use

Among youth who report having ever used alcohol,

tobacco, or marijuana (Model 3), those youth who

binge drink were over 21 times more likely to report

ever using alcohol, tobacco, and marijuana compared

to youth who do not binge drink (OR 21.18, 95% CI

[18.49, 24.26]). Youth in grade 8 (OR 1.42, 95% CI

[1.18, 1.71]) and grade 9 (OR 2.29, 95% CI [1.92,

2.72]) were more likely to report using alcohol,

tobacco, and marijuana than youth in grade 7. Youth

with $1 to $20 (OR 1.48, 95% CI [1.23, 1.78]) or $21

or more (OR 1.59, 95% CI [1.31, 1.92]) of weekly

spending money were also more likely to report using

alcohol, tobacco, and marijuana than youth with no

weekly spending money. The likelihood of using

alcohol, tobacco, and marijuana was not significantly

different between males and females.

Discussion

Knowledge about the onset of alcohol, tobacco, and

drug use among youth is important because it can

provide insight to guide the provision and timing of

prevention interventions (Botvin and Griffin 2007;

Wilson et al. 2002). We identified that alcohol,

tobacco, and marijuana continue to be used by a

substantial number of youth in Canada and that

comorbid experimentation was also very widespread

among users. Alcohol was the most prevalent

substance used by youth, and it was rare to find

youth who had used tobacco or marijuana without

also having tried alcohol. Binge drinking was com-

mon among youth who use alcohol, and youth who

reported binge drinking were substantially more

likely to also have tried tobacco and/or marijuana.

These data suggest prevention programs that address

all three of these risk behaviors should be provided to

youth populations and that these programs should

commence no later than elementary school considering
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the high prevalence of alcohol, tobacco, and mari-

juana experimentation among the youth in this

nationally representative sample.

A common ethos in school-based prevention

programming is to focus prevention activities on

reducing the uptake of one substance, with the goal of

reducing its prevalence of use rather than focusing on

preventing substance use more globally (Poulin and

Elliot 1997). More recently however, there have been

increasing calls for integrating school-based preven-

tion efforts for multiple risk behaviors that are related

(Wiefferink et al. 2006; Camenga et al. 2006). Our

data provide evidence to support such an integrated

approach to prevention programming. Despite some

declines in the rates of comorbid substance use in

recent years, we identify that a substantial number of

youth continue to report experimenting in more than

one substance use risk behavior. This finding is

consistent with research highlighting that alcohol,

tobacco, and/or marijuana use tend to cluster in youth

populations (Tu et al. 2008; Botvin and Griffin 2007;

Schmid et al. 2007; Wiefferink et al. 2006; Camenga

et al. 2006; Choquet et al. 2004). Moreover, we also

identified that alcohol use, binge drinking in partic-

ular, could be used as a screening measure for

identifying youth at risk for comorbid substance use.

For instance, youth who reported binge drinking were

over 21 times more likely to report also having tried

tobacco and marijuana. Considering that comorbid

substance use behaviors increase the risk for later

alcohol problems and dependence in adulthood

(Madden and Heath 2002), heavy drug use (DuRant

et al. 1999), and other risky behaviors such as fighting

(DuRant et al. 1999), our results support previous

research highlighting the need to for school-based

practitioners to implement evidence-based universal

substance use prevention programs in schools

(Ringwalt et al. 2008).

The domain of tobacco control has guidelines for

evidence-based prevention programming which are

clearly tobacco specific. For instance, the Centers for

Disease Control in the United States do not recom-

mend including alcohol prevention activities in

school-based tobacco control programs within their

Best Practices Guidelines for Comprehensive

Tobacco Control (CDC 1999). We also know that

the tobacco control community has paid little atten-

tion to the relationship between marijuana use and

tobacco use in the past (CDC 2000; Leatherdale et al.

2007). However, according to our nationally repre-

sentative data, less than one percent of Canadian

youth reported that they had tried tobacco but not

tried either alcohol or marijuana. Since ongoing

combined use of both substances might interfere with

tobacco prevention and cessation efforts (Amos et al.

2004; Humfleet and Haas 2004), it may be important

for alcohol and marijuana use to also be considered

within tobacco control activities as they may be

critical factors inhibiting the success of such pro-

grams. Future research should evaluate the impact

that alcohol and drug use existing tobacco control

prevention activity outcomes. Moreover, it may also

be important to evaluate the secondary impact that

alcohol or drug prevention programs may have on

smoking uptake.

According to the Youth Risk Behavior Surveil-

lance System (YRBSS) in the United States, over a

quarter of students in grades 9–12 report binge

drinking in the past month, with binge drinking being

more common among male youth relative to female

youth (CDC 2008). Although our sample is younger

and binge drinking is not measured relative to past

month use, our results suggest that binge drinking is

also problematic within the Canadian context. We

identified that in 2006, over a third of Canadian

students in grades 5–9 who have previously tried

alcohol reported binge drinking at least once, with

overall rates of binge drinking being similar among

males and females. Moreover, we also identified that

binge drinkers were substantially more likely to also

have reported experimenting with tobacco and mar-

ijuana relative to youth who do not binge drink.

These findings illustrate remarkably high rates of

underage youth trying alcohol as well as a high

prevalence of binge drinking and comorbid experi-

mentation with tobacco and/or marijuana among a

young sample of Canadian youth. Because knowl-

edge of the developmental progression of substance

use onset can inform the timing of prevention

interventions (Botvin and Griffin 2007), research

needs to evaluate the impact that the timing and/or

order of implementation of substance specific pre-

vention programs have on alcohol, tobacco, and

marijuana use onset. For example, considering our

findings and previous research suggests that alcohol

use onset precedes tobacco and marijuana onset

(Leatherdale et al. 2008), it may be wise for practi-

tioners to implement alcohol prevention programs
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prior to tobacco or drug programs, and these

programs may need to be in place very early in

elementary school grades. This type of staggered and

targeted approach to substance use prevention pro-

gramming would require robust evaluation, but it

may help to improve program outcomes and ensure

limited prevention resources are used in a manner

where they are most likely to have impact.

Consistent with previously published data from the

2004 YSS (Leatherdale et al. 2008), the 2006 YSS data

presented here also suggests that more Canadian youth

report having ever tried marijuana than tobacco even

though marijuana is still considered to be an illicit drug.

Rates of ever use of marijuana were higher among

males than females, and it appears that most marijuana

ever users also report having tried alcohol. It has

previously been suggested that although most research

on marijuana use only focuses on differentiating users

from non-users, the most useful insight for prevention

programmers would come from identifying youth at

risk for using marijuana (Crano et al. 2008). As such,

our finding that very few youth who have never tried

marijuana actually intend to try marijuana in the future,

and that the prevalence of youth intending to try

marijuana has actually declined by more than 17%

since 2004, suggests that marijuana use among youth in

Canada may be on the decline. We recommend that

future surveillance activities continue to measure

intentions to use marijuana among youth as such

insight may be a valuable indicator of sub-populations

of students at-risk for future substance use as research

has identified that youth who do not intend to try

marijuana are also less likely to use tobacco or alcohol

(Crano et al. 2008).

We also identified that youth with more than $20

of weekly spending money were more likely to report

comorbid substance use. This is not surprising

considering that youth with financial resources

available to them would often have better access to

such substances. Because youth populations are

sensitive to both alcohol and tobacco taxes (Chal-

oupka et al. 2002; Chaloupka 1999), it is clear that

policies designed to increase the price of alcohol and

tobacco are critical components of comprehensive

prevention programming; as long as marijuana

remains classified as an illicit substance, taxation

policies will remain irrelevant. Consistent with

previous research (Leatherdale et al. 2008; Choquet

et al. 2004; Wilson et al. 2002), we also identified

that there were sex differences in the prevalence of

alcohol, tobacco, and marijuana use, including some

combinations of comorbid use, among males and

females. These data suggest that research should

consider evaluating the impact of prevention pro-

grams that are differentially tailored to the unique

needs of male and female youth.

Because the majority of school-based substance use

prevention programs are targeted at secondary school

students (Botvin and Griffin 2007), our data suggest

that there is a need to implement and evaluate the

impact of substance use prevention programs within

elementary school settings. In order to best understand

the timing of substance use behaviors and the devel-

opment of comorbid use, ongoing monitoring and

surveillance of individual-level youth substance use

behaviors is required. Such data systems could be

further strengthened by also incorporating school-level

data on prevention programs related to alcohol,

tobacco, and marijuana use in order to facilitate

ongoing evaluations of the impact such programs

and/or mix of programs have on substance use onset.

Limitations

This study has several limitations common to survey

research. Although the response rate was high and the

data were weighted to help account for non-response,

the findings are nevertheless subject to sample bias. In

addition, the findings likely reflect some underreport-

ing for alcohol, marijuana, and tobacco use as is

common in survey research (Bovet et al. 2006). It

should also be noted that the cross-sectional nature of

the design does not allow for causal inferences

regarding the association between alcohol, marijuana,

and tobacco use. Longitudinal data are required to

determine the temporal sequence of the onset of use for

these substances and whether either substance serves

as a ‘‘gateway’’ drug for the other. Finally, YSS did not

ask about the relatively common practice of combining

tobacco and marijuana (e.g., blunts; Hall and Solowij

1998), which may have implications for common

definitions of ever use of tobacco or marijuana.

Conclusion

The results of this paper suggest that alcohol,

tobacco, and marijuana continue to be used by a

106 J Primary Prevent (2010) 31:99–108
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substantial number of youth in Canada and that

comorbid use is also very widespread among users.

Alcohol was the most prevalent substance used by

youth, and it was rare to find youth who had used

tobacco or marijuana without also having tried

alcohol. Binge drinking was common among youth

who used alcohol, and youth who reported binge

drinking were substantially more likely to also have

tried tobacco and/or marijuana. Future research

should consider developing a better understanding

of the link between alcohol use and tobacco and

marijuana use among this key population. Further-

more, because of the obvious limitations associated

with substance-specific prevention programming, it

may be beneficial to examine the benefits of using a

more comprehensive multi-substance approach to

youth prevention programming.
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