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Abstract
Introduction: Roll-your-own (RYO) cigarettes, or ‘‘rollies,’’ represent an affordable
alternative to manufactured cigarettes, especially among youth with a lower disposable
income. This study characterizes changes in the prevalence of RYO tobacco current use
between 2008 and 2010 in Canadian youth and examines the sociodemographic
characteristics associated with RYO use in 2010.
Methods: This study uses representative data collected from grade 9 to 12 students as
part of the 2008/2009 and 2010/2011 cycles of the Canadian Youth Smoking Survey
(YSS).
Results: Among current smokers, 30.5% currently use RYO cigarettes. Youth with a
disposable income of more than $100 each week were less likely to be current RYO users
(OR = 0.49, 95% CI: 0.34–0.71). Current RYO tobacco users were more likely to be
current alcohol users (OR = 2.01, 95% CI: 1.09–3.72) or marijuana users (OR = 2.63,
95% CI: 1.73–4.01).
Conclusion: RYO cigarettes continue to provide an affordable alternative to youth
smokers. Targeted school-based prevention programs that address the use of RYO
cigarettes may offer additional reductions to the use of RYO cigarettes.
Keywords: roll-your-own tobacco, adolescent, smoking, alcohol use, marijuana smoking

Introduction
Despite substantial declines in the sale of
manufactured cigarettes in recent years,
the sale of more affordable tobacco
products, such as roll-your-own (RYO)
tobacco, has increased across the population.1 Research suggests that most current
smokers use RYO cigarettes (‘‘rollies’’)
because they are less expensive.2-4 This
substitution poses significant barriers to
current public health policies that attempt
to discourage smoking through taxation,
especially since loose tobacco for RYO
cigarettes tends to be cheaper than manufactured cigarettes.5 It is important to
understand how prevalent RYO tobacco

use is among youth as they are the most
price-sensitive population of smokers.6
RYO tobacco is characterized as a handrolled cigarette using loose tobacco and
cigarette papers that may or may not be
smoked with a filter.7 Evidence suggests
that RYO cigarettes are at least as harmful
as manufactured cigarettes8-9 and contribute to the development of many cancers.10-12 Data are limited with respect to
RYO use in Canada, especially among
youth populations. According to the
2002 Canadian Tobacco Use Monitoring
Survey, 17% of current adult smokers
over the age of 15 years reported smoking
RYO cigarettes,13 while data from the

2008/2009 Youth Smoking Survey suggest
that current RYO cigarette use is more
prevalent among youth populations
(24%).14
Because most studies have concentrated on
RYO tobacco use among adult smokers,
there is little evidence for predictors of use
among youth. A common finding is that
adult smokers who use RYO cigarettes are
more likely to have a lower income7,13,15,16
and are more likely to be heavier smokers.4,13,15 RYO users are also less likely to
consider or to have made a recent quit
attempt compared to manufactured cigarette users.4,13,16 Additional sociodemographic factors associated with RYO
cigarette use in adult smokers include
younger age, male sex, and having many
friends who smoke.4,7,16,17
As with the findings for adult smokers, the
population of youth RYO users is more
likely to be younger and male14,17 and
more likely to have less disposable
income.14 Compared to adult RYO users
who favour one tobacco product over the
other, youth and young adult users are
also more likely to use both cigarettes and
RYO tobacco.7,16 Youth who use RYO
cigarettes are also more likely to use
marijuana regularly.14 International data
suggest that not only is RYO tobacco use
in youth on the rise,17 but it is also higher
in youth than in any other age group.7
Therefore, we need to further evaluate
changes in the prevalence of RYO tobacco
use among Canadian youth to help inform
future tobacco control policies.
The purpose of this study is to characterize changes in the prevalence of RYO
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tobacco use between 2008 and 2010
among Canadian youth and to examine
the sociodemographic characteristics that
are associated with current use with the
most recent wave of nationally representative data of Canadian youth smokers in
grades 9 to 12.

Methods
This study used representative data collected as part of the 2008/2009 and 2010/
2011 cycles of the Canadian Youth
Smoking Survey (YSS). Detailed information on the sample design, methods and
survey rates for the 2008/2009 YSS have
been described elsewhere18 and are also
available online (www.yss.uwaterloo.ca).
The 2010/2011 YSS collected data from
31 396 Canadian students in grades 9 to 12.
The target population for the data consisted
of all young Canadian residents in grades 9
to 12 attending public, private and Catholic
secondary schools in 9 Canadian provinces. While New Brunswick had participated in the previous cycles of YSS, they
did not participate in 2010/2011, so youth
in that province were excluded from the
target populations in 2010 and their student
responses were removed from the 2008
data set before analysis. Youth in Yukon,
Nunavut and the Northwest Territories as
well as in institutions, special schools or
schools on military bases or on First Nation
Reserves were also excluded. The YSS was
administered to students during class time
and participants were not compensated.
The survey design and sample weight
allow for the production of populationbased estimates within this manuscript.
A combination of active information–
passive permission and active permission
protocols were used to recruit students in
the 2010/2011 YSS. Students also had the
opportunity to decline participation on the
day of data collection. The University of
Waterloo Office of Research Ethics and
appropriate School Board and Public
Health Ethics committees approved all
procedures, including passive consent.
To be consistent with Health Canada’s
definitions of smoking status for the
YSS,18 we defined current daily smokers
as having smoked at least 100 cigarettes in
their lifetime and at least one whole

TABLE 1
Weighted descriptive statistics for roll-your-own tobacco current use for the sample of current
smokers (grades 9–12), 2010/2011 Youth Smoking Survey, Canada
Parameters

Roll-Your-Own Tobacco
Current Use (N = 41 900)a

Chi-square

% of students
Sex
Female

38.6

Male

61.4

x2 = 9.4; p < .01; df = 1

Grade
9

18.0

10

29.0

11

27.6

12

25.5

x2 = 84.2; p < .001; df = 3

Region
Atlanticb

x2 = 84.9; p < .001; df = 4

11.2
E

Quebec

18.4

Ontario

23.7

Prairiesc

23.8

British Columbia

23.0

Ethnicity
White

65.6

Black, Latin, Other

18.3

Asian

x2 = 33.8; p < .001; df = 3

3.7

Aboriginal

12.4

Smoking classification
Daily smokerd

x2 = 112.8; p < .001; df = 1

62.4
e

Occasional smoker

37.6

Number of cigarettes usually smoked each day over the last 30 days, n
ƒ5

37.1

6–10

28.0

§ 11

34.9

x2 = 155.6; p < .001; df = 2

Attempts to quit smoking cigarettes, n
0

37.3

1

20.8

§2

41.9

x2 = 19.5; p < .001; df = 2

Reasons why respondents smoke the reported brand of cigarettesf
My friends smoke the same brand

14.6

x2 = 6.6; p < .05; df = 1

This brand costs less than other brands

23.1

x2 = 0.2; p > .05; df = 1

6.3

x2 = 14.7; p < .001; df = 1

67.2

x2 = 8.0; p < .01; df = 1

Yes

46.7

x2 = 157.2; p < .001; df = 1

No

53.3

I like the image of this brand
I like the taste
Ever used blunt wraps

Used blunt wraps in the last 30 days
Yes

30.7

No

69.3
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x2 = 181.6; p < .001; df = 1
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TABLE 1 (continued)
Weighted descriptive statistics for roll-your-own tobacco current use for the sample of current
smokers (grades 9–12), 2010/2011 Youth Smoking Survey, Canada
Parameters

Roll-Your-Own Tobacco
Current Use (N = 41 900)a

Chi-square

% of students
Number of close friends that smoke cigarettes, n
0

3.0E

1

2.2E

2

6.0

3

6.4

4

x2 = 133.5; p < .001; df = 5

4.3

§5

78.6

Amount of money respondents usually get each week to spend on themselves or to save, $
0

11.2

1–20

26.2

21–100

29.0

> 100

24.4

I do not know

x2 = 4.0; p > .05; df = 4

9.1

Alcohol use in the last 12 months
Non-userg

4.1

Occasionalh

44.8

Currenti

51.1

x2 = 31.1; p < .001; df = 2

Marijuana use in the last 12 months
Non-userg

5.7
h

Occasional

22.1

Currenti

72.2

x2 = 91.7; p < .001; df = 2

a

Weighted sample estimate, as described in the methods.

b

Atlantic region includes Newfoundland and Labrador, Prince Edward Island and Nova Scotia (as described in the methods,
New Brunswick was not part of the 2010/2011 YSS sample).

c

Prairie region includes Manitoba, Saskatchewan and Alberta.

d

Daily smokers smoked at least 100 cigarettes in their lifetime and at least 1 whole cigarette on each of 30 days preceding the
survey.

e

Current occasional smokers had smoked at least 100 cigarettes in their lifetime and at least 1 whole cigarette during the 30
days preceding the survey but not every day.

f

Respondents were able to select more than one answer.

g

Non-users did not report use in the previous year.

h

Occasional users reported monthly use.

i

Current users reported weekly use.

E

Moderate sampling variability; interpret with caution.

cigarette on each of 30 days preceding the
survey; current occasional smokers had
smoked at least 100 cigarettes in their
lifetime and at least one whole cigarette
during the 30 days preceding the survey
but not every day. Among current smokers, we measured RYO tobacco use using
one multi-item question on alternate
tobacco use: ‘‘In the last 30 days, did
you use any of the following? (Mark all
that apply).’’ For this analysis, any
respondents with all items missing had
RYO tobacco current use set to missing.

The YSS also collected information on
demographics, weekly spending money,
and alcohol and marijuana use. One question measured a respondent’s disposable
income: ‘‘About how much money do you
usually get each week to spend on yourself
or to save? (Remember to include all
money from allowances and jobs like
delivering papers…).’’ As with previous
definitions,19,20 non-drinkers did not report
alcohol use in the last year, occasional
drinkers reported monthly alcohol use and
current drinkers reported weekly alcohol
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use. Similarly, non-marijuana users did not
report marijuana use in the last year,
occasional marijuana users reported
monthly marijuana use and current marijuana users reported weekly marijuana
use.
We used survey weights in the descriptive
statistics to adjust for differential response
rates across regions or groups. As
described previously,18 the development
of the survey weight was accomplished in
two stages. In the first stage, a weight (W1j)
was created to account for the school
selection within health region and school
strata (either elementary or secondary
based on grade enrolment numbers). A
second weight (W2jg) was calculated to
adjust for student non-response. The
weights were then calibrated to the provincial sex and grade distribution so that
the total of the survey weights by sex, grade
and province would equal the actual
enrolments in those groups.
We examined descriptive analyses of the
sample characteristics according to year
of data collection. Using the 2010 data,
we then conducted one logistic regression
model to examine factors associated with
RYO current use. We used the statistical
package SAS version 9.2 for all analyses.21

Results
Descriptive statistics for RYO current use
Among youth in grades 9 to 12, 30.5%
who currently smoked manufactured
cigarettes reported currently using RYO
cigarettes, 15.3% who formerly smoked
manufactured cigarettes reported currently using RYO cigarettes, and 1.0%
who never smoked manufactured cigarettes reported currently using RYO cigarettes. Table 1 shows weighted results of
the descriptive statistics for RYO current
use in 2010 among youth in grades 9 to 12.
Figure 1 shows the proportion of students
who reported currently smoking RYO
cigarettes, by grade, compared across
cycles of the YSS. In both 2008 and 2010,
the prevalence of RYO cigarette current
use is greater among grade 12 than grade 9
students. Overall, the prevalence of RYO
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current use decreased between 2008 and
2010 by about 5%, although this change was
not significant (x2 = 1.4; p > .05; df = 1).

FIGURE 1
Proportion of youth currently using roll-your-own tobacco, by grade, 2008/2009 and 2010/2011
Youth Smoking Survey, Canada
10.0

Proportion of Canadian youth, %

In 2008 and 2010, the use of RYO
cigarettes was consistently higher in the
Atlantic region and British Columbia and
consistently lower in Quebec and Ontario.
Between 2008 and 2010, the use of RYO
cigarettes decreased in British Columbia
and increased in the Atlantic region and
Quebec, but remained relatively stable in
both Ontario and the Prairie region (see
Figure 2).

Logistic regression model results for current
use of RYO cigarettes
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FIGURE 2
Proportion of youth currently using roll-your-own tobacco, by region, 2008/2009 and 2010/2011
Youth Smoking Survey, Canada
14.0
12.0
Proportion of Canadian youth, %

Weighted results of the regression model
examining current use of RYO cigarettes
among current youth smokers are summarized in Table 2. The sex differences
between the odds of currently using and
not currently using RYO cigarettes were
not significant (OR = 1.09, 95% CI: 0.88–
1.36). Students in grade 10, 11 and 12
were significantly less likely to be current
RYO users compared to students in grade
9 (OR = 0.67, 95% CI: 0.48–0.95; OR =
0.53, 95% CI: 0.38–0.73; and OR = 0.29,
95% CI: 0.20–0.42, respectively). Further,
current RYO users were less likely to be
occasional smokers (OR = 0.47, 95% CI:
0.37–0.58), to have tried quitting cigarettes once (OR = 0.62, 95% CI: 0.47–0.83)
or 2 or more times (OR = 0.61, 95% CI:
0.48–0.78), and to usually have a disposable income between $21 and $100 (OR
= 0.61, 95% CI: 0.42–0.87) or more than
$100 each week (OR = 0.49, 95% CI:
0.34–0.71) compared to those who were
not current RYO users. In contrast, current
RYO users were more likely to describe
themselves as Black, Latin or other (OR =
1.54, 95% CI: 1.13–2.11), to smoke RYO
cigarettes because they like the image of
the brand (OR = 1.82, 95% CI: 1.11–
2.99), to have ever tried using blunt
wraps* (OR = 2.61, 95% CI: 2.05–3.31),
to be occasional (OR = 2.69, 95% CI:
1.46–4.96) or current drinkers (OR =
2.01, 95% CI: 1.09–3.72) and to be occasional (OR = 3.09, 95% CI: 1.97–4.83)

8.0

10.0
8.0

7.7

7.5

7.0

6.0

6.0
4.7 4.8

4.0

3.4
2.6

2.7 2.4

2.0
0.0
Atlantica

Quebec
Current Use 2008

Ontario

Prairiesb

British
Columbia

Current Use 2010

a
Atlantic region includes Newfoundland and Labrador, Prince Edward Island and Nova Scotia (as described in the methods,
New Brunswick was not part of the 2010/2011 YSS sample).
b

Prairie region includes Manitoba, Saskatchewan and Alberta.

* Cigarette rolling papers made of tobacco.
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TABLE 2
Logistic regression model examining factors associated with current use of roll-your-own tobacco among current youth smokers (grades 9–12),
2010/2011 Youth Smoking Survey, Canada
Adjusted ORa (95% CI) RYO current use

Parameters
Sex

Female

1.00

Male
Grade

Ethnicity

1.09 (0.88–1.36)

9

1.00

10

0.67 (0.48–0.95)*

11

0.53 (0.38–0.73)***

12

0.29 (0.20–0.42)***

White

1.00

Aboriginal

Smoking status

0.84 (0.60–1.18)

Asian

0.81 (0.48–1.36)

Black, Latin, other

1.54 (1.13–2.11)**

Current daily smokerb

1.00

Current occasional smokerc
Number of attempts at quitting smoking cigarettes

Reasons why respondents smoke the reported brand
of cigarettesd

Ever used blunt wraps
Number of close friends who smoke cigarettes, n

Amount of money respondents usually get each week
to spend on themselves or to save, $

Alcohol use in the last 12 months

Marijuana use in the last 12 months

0.47 (0.37–0.58)***

0

1.00

1

0.62 (0.47–0.83)**

§2

0.61 (0.48–0.78)***

My friends smoke the same brand

0.77 (0.56–1.05)

This brand costs less than other brands

1.08 (0.82–1.43)

I like the image of this brand

1.82 (1.11–2.99)*

I like the taste

1.14 (0.89–1.47)

No

1.00

Yes

2.61 (2.05–3.31)***

0

1.00

1–2

0.57 (0.30–1.08)

§3

1.50 (0.86–2.62)

0

1.00

1–20

0.73 (0.51–1.05)

21–100

0.61 (0.42–0.87)**

> 100

0.49 (0.34–0.71)***

Non-usere

1.00

Occasional userf

2.69 (1.46–4.96)**

Current userg

2.01 (1.09–3.72)*

e

Non-user

1.00

Occasional userf

3.09 (1.97–4.83)***

Current userg

2.63 (1.73–4.01)***

Abbreviations: CI, confidence interval; OR, odds ratio; RYO, roll-your-own.
a

Odds ratios controlling for region and adjusted for all other variables in the table; 1 = Currently uses RYO tobacco (n = 886), 0 = Never used RYO tobacco (n = 1466).

b

Daily smokers smoked at least 100 cigarettes in their lifetime and at least one whole cigarette on each of 30 days preceding the survey.

c

Current occasional smokers had smoked at least 100 cigarettes in their lifetime and at least one whole cigarette during the 30 days preceding the survey but not every day.

d

Reference group includes those who did not respond and those who responded ‘‘No.’’

e

Non-users did not report use in the previous year.

f

Occasional users reported monthly use.

g

Current users reported weekly use.

* p < .05.
** p < .01.
*** p < .001.
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or current marijuana users (OR = 2.63,
95% CI: 1.73–4.01).

Discussion
Our data indicate that RYO tobacco use,
although not as high as the current use
rates for manufactured cigarettes, is not a
negligible issue in Canada as almost onethird of current youth smokers (representing over 40 000 Canadian youth smokers
in grades 9 to 12) were current RYO users
in 2010. Comparative data between 2008
and 2010 indicate that the prevalence of
current RYO cigarette use among
Canadian youth has remained relatively
stable, potentially mirroring stable rates of
manufactured cigarette use.22 It is clear
that RYO cigarette use among youth is still
an important health issue and should
continue to be part of tobacco prevention
and cessation programs.
Consistent with the literature, our data
indicate that youth with a higher disposable income are less likely to be current
RYO users. Taxation continues to be an
effective method of reducing the prevalence of smoking in youth populations;23
however, RYO cigarettes tend to be
cheaper than manufactured cigarettes.24
In 8 of 10 Canadian provinces, RYO
tobacco is taxed at half the rate of
manufactured cigarettes,5 making RYO
cigarettes more affordable. Therefore, we
recommend that RYO tobacco taxes
increase to reduce the price difference
between RYO and manufactured cigarettes.{
Our data indicate that youth smokers who
use RYO cigarettes are more likely to use
marijuana, alcohol and blunt wraps, as
does previous research.25 Additional
research suggests that youth who combine
tobacco and marijuana into a blunt are not
only more likely to become dependent on
both of these substances, but they are also
more likely to use other illicit drugs, such
as cocaine and hallucinogens.26 As a
result, school-based prevention programs
that address the use of multiple substances continue to be relevant and
{

necessary.27 Further, because younger
youth were more likely to use RYO
cigarettes compared to older youth, programs directed to youth in grades 9 and 10
may be more effective in preventing the
use of RYO cigarettes. These programs
should target the use of RYO cigarettes
specifically, as research indicates that
targeted tobacco programs are more effective than general substance abuse programs.28 Additional evidence for the
effectiveness of such a targeted approach
is necessary.

Strengths and limitations
This study has several strengths. The YSS
is a nationally representative survey that
occurs every 2 years, providing insight to
provincial differences in tobacco use in
Canada and allowing researchers to monitor changes in prevalence over time.
However, the cross-sectional nature of
the data presents some limitations.
Causal inferences with respect to variables
and RYO current use cannot be made.
Further, longitudinal data are required to
determine if RYO cigarette current use
precedes and leads to marijuana or alcohol use. These data are based on selfreported smoking behaviours; therefore
the validity of responses cannot be guaranteed and there may be some bias in the
estimates due to student non-response.
However, self-report tobacco use measures have previously been demonstrated
to be reliable and valid29,30 and students
were ensured that their responses were
confidential.

lents. Further, targeted school-based prevention programs that address the use of
RYO cigarettes may offer additional reductions to the use of RYO cigarettes.
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