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Abstract
The study examined the association of a school-based tobacco-control program with
students’ smoking behaviour over time using three cross-sectional, provincial census
datasets (grade 10 students in 1999, grade 11 students in 2000, grade 12 students in
2001). Data were collected from all secondary schools in Prince Edward Island (Canada)
using the Tobacco module of the School Health Action, Planning and Evaluation System
(SHAPES). The proportion of regular smokers increased from grade 10 (22.3%) to grade 12
(27.8%, χ2 = 10.35, df = 1, p < 0.001). Being exposed to different school-based tobacco
programs and policies in grades 10 and 11 was not associated with the smoking behaviour
of grade 12 students. The strongest predictors of smoking behaviour were having friends
or close family members who smoke. This preliminary evidence suggests that programs
and policies associated with banning smoking and enforcing smoking restrictions at
school may be insufficient unless they also address the influence of smoking peers and
family members and link to comprehensive programming within the broader context of
other community and policy level interventions.
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Introduction
Early initiation of tobacco use is associated
with a longer time spent smoking, thus
increasing the risk of many tobacco-related
diseases.1,2 Despite the overwhelming
evidence of the harmful effects of
smoking,3 youth smoking rates remain
high in Canada.4 Most smokers (about 80
to 90%) start smoking while at school5 and
rates of smoking increase from youth to
young adulthood.6,7 According to the 2006
Canadian Tobacco Use Monitoring Survey,
nationwide 15% of 15- to 19-year-olds and
27.3% of 20- to 24-year-olds were current
smokers, while in the province of Prince
Edward Island (PEI), 14% of 15- to 19-yearolds and 31% of 20- to 24-year-olds were
current smokers7. Moreover, the increasing
use of tobacco by youth in PEI schools

was reported to range from a low of 3%
of grade seven students to a high of 24% of
grade 12 students.8 This increase in the
smoking behaviour of youth as they
transition through high school represents
a real health concern.
A strong body of literature supports the
influence of family (parents and siblings),
“popular kids”, close friends and the
school environment on youth smoking
behaviour.9-15 Previous studies have shown
that, while school-based interventions
may increase knowledge about the effects
on health of tobacco,16 they have had
limited impact on tobacco-control efforts
with youth.16-19 School-based preven
tion programs can be improved when
they are combined with intensive

community-based interventions, and
home supports such as parental supervi
sion.12,13,20,21 School-level tobacco-control
policies1,12,22,23 may contribute to youths’
decisions not to smoke.14 Students spend
about 25 hours each week in school during
which time they could be continually
exposed to programs, policies and peer
group activities to reduce or prevent
tobacco use. Understanding how these
different social and school influences
may either support or inhibit tobacco
use may contribute to a better under
standing of the roles of schools in tobacco
control.
This study was a part of a comprehensive
tobacco preventive initiative called the
Prince Edward Island Tobacco Reduction
Alliance (PETRA) that was officially
launched in the fall of 1998. Between
1999 and 2001, PEI introduced a provincewide initiative to implement both schoolbased policies banning smoking on school
grounds and school-based smoking pre
vention programming phased in over a
three-year period in all schools. During
this time, PETRA also continued to work
towards enforcement of banning smoking
in public places such as restaurants, bars,
shopping centres and work places and
enhancing tobacco control initiatives
across the province.
Our previous results, using data from
the PETRA initiative, showed significant
differences in the influences of policy
and programs on the smoking behaviour
of grade 10 and grade 12 students.24,25
For grade 10 students, attending a school
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with both smoking-prevention policies
and programs was not associated with
a decreased risk of occasional smoking;
however, the grade when youth enrolled
in high school, the smoking behaviour
of senior students and close friends, and
clear rules about smoking at school were
associated with the effect of school-based
tobacco programming. For grade 12
students, attending schools with smokingprevention programming was associated
with a decreased risk of occasional smoking
(Odds ratio [OR] = 0.42, 95% confidence
interval [CI]: 0.18, 0.95) and schoolbased policies banning smoking on school
property were associated with a small
increased risk of occasional smoking (OR =
1.06, 95% CI: 0.67, 1.68).
Given the findings from those studies,
we were interested in understanding the
experience of one group of high school
students who might have witnessed the
implementation of the tobacco policy and
programs as they moved from grade 10
(at 15 to 16 years old) to grade 11 (at 16 to
17 years old) when four schools were
introduced to the policy and six schools
were introduced to programs, and then
to grade 12 (at 17 to 19 years old) when
all 10 schools had both the policy and
the programs. Understanding how these
different social and school influences
may either support or inhibit tobacco use
would provide valuable insight for future
prevention programs within PEI and other
jurisdictions. The purpose of this paper
was to determine the factors that most
influence whether or not a school-based
tobacco-control program influenced the
smoking behaviour of students during their
transition through high school (grades 10
to 12).

Methods
Sampling procedure
We collected repeated cross-sectional
smoking behaviour data from a census
sample of all 10 English-speaking secondary
schools* in PEI over three years (1999, 2000,
2001) using the tobacco module of the School
Health Action, Planning and Evaluation

System (SHAPES).26 Overall, there were
13 131 observations over three waves of data
collection (n = 4114 in 1999, n = 4427 in
2000, n = 4590 in 2001). For this paper, we
reported on a group of students who were
eligible to be followed over all three waves
of data collection, grade 10 students in
1999 (n = 1537), grade 11 students in 2000
(n = 1514) and grade 12 students in 2001 (n =
1429). Without having longitudinally linked
data, these observations are our most
accurate representation of the students who
may have participated in all three years of
the study.
In Year 1 (1999), none of the schools
had policies banning smoking on
school property or were participating in
provincially directed school-based smoking
prevention programs; in Year 2 (2000),
four of the schools had introduced a policy
banning smoking on school property and
the remaining six schools had implemented
provincially directed school-based smoking
prevention programs (Students Working
in Tobacco Can Help [SWITCH] and Kick
the Nic24,25); in Year 3 (2001), all 10 schools
had introduced a policy banning smoking
on school property and implemented the
provincially directed school-based smoking
prevention programs (SWITCH and Kick
the Nic).

Measures
Demographic variables included age, grade
and gender. We identified three smoking
behaviours (smoking status): regular smo
ker (smokes every week), occasional
smoker (smokes less often than weekly)
and current non-smoker (never smoked or
tried once but quit). Student characteristics
included misperceptions about smoking
behaviour of other youth their age, i.e.
inaccurate estimation of the number of
fellow students who actually smoke.
School and environment characteristics
included seeing fellow students smoking
near the school, seeing teachers or staff
smoking near the school, clear smoking
policy rules existing in the school, students
getting in trouble if they break the smoking
rules, students smoking where they are
not allowed in the school, and students

being asked their age when buying
cigarettes. Social influences included the
number of smokers in the students’ homes
and the number of their close friends
who smoke.

Questionnaire implementation
Data collection and research protocol pro
cedures are fully described elsewhere.24,25
Briefly, teachers implemented the tobaccouse questionnaires during class time using
an exam-type protocol.19,24 In accordance
with ethical requirements, all data on
the surveys were collected anonymously
so that individual student smoking
behaviour could not be tracked over time.
The University of Prince Edward Island
Research Ethics Board and appropriate
school board ethics’ committees approved
all procedures, including passive consent.

Analysis
We examined changes in the prevalence of
smoking and related characteristics over
time with that group of students who may
have participated in all three years of this
study (grade 10 in 1999, grade 11 in 2000
and grade 12 in 2001) using descriptive
statistics and chi-square analyses. In order
to understand the characteristics that are
associated with smoking behaviour by the
end of high school, we conducted three
logistic regression models using the grade 12
(2001) sample to differentiate current nonsmokers from occasional smokers, occa
sional smokers from regular smokers, and
current non-smokers from regular smokers.
These analyses were also done separately
by gender. SPSS 15.0 was used to conduct
the analyses.27

Results
Table 1 shows the descriptive characteris
tics of student smoking behaviours. The
majority of the students ranged in age from
15 to 19 years, were located predominantly
in rural schools (70%), with slightly more
females (about 52%) than males. There
was a significant increase in the proportion
of regular smokers from 1999 to 2001 (χ2 =
10.35, df = 1, p < 0.001) and a significant
decrease in current non-smokers (χ2 =
7.93, df = 1, p < 0.01).

* The French school district was not included because confidentiality could not be guaranteed when reporting the data due to the small sample size of students.
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School and environment characteristics
and smoking behaviour
Between Year 1 (1999) and Year 3 (2001),
there were significant decreases in reports
of seeing students smoking near the
school property (χ2 = 42.57, df = 1, p
< 0.001) and teachers or staff smoking
near the school property (χ2 = 35.44, df =
1, p < 0.001); students overestimating
the percentage of students their age who
smoke (χ2 = 80.25, df = 1 p < 0.001);
and students being exposed to smoking in
the home (χ2 = 8.16, df = 1, p < 0.001).
Moreover, school policies and enforcement
of those policies also improved during the
three years of the study, with a greater
percentage of students reporting that clear
smoking rules were in place in their school
(χ2 = 49.68, df = 1, p < 0.001) and that
students who break the rules get in trouble
(χ2 = 18.95, df = 1, p < 0.001).

School and environmental factors
associated with current non-smoking
versus occasional smoking (grade 12)
Table 2 shows the characteristics associated
with differentiating current non-smokers
from occasional smokers. In the full
model, the only significant characteristic
associated with an increased risk of being
an occasional smoker was having one or
more close friends who smoke. The odds of
being an occasional smoker increased for
students with one or more close friends who
smoke (OR = 2.57; 95% CI = 1.86, 3.56).
The gender specific models showed that
having friends who smoke increased the
likelihood of being an occasional smoker
among female students (OR = 2.99; 95%
CI = 1.94, 4.61) more than among male
students (OR = 2.11; 95% CI = 1.29, 3.46).
Female students who saw other students
smoking where they were not allowed
were more likely to be occasional smokers
than male students (OR = 1.58; 95% CI =
1.02, 2.47). Moreover, female students
were more likely than male students to be
occasional smokers (OR = 1.38; 95% CI =
1.00, 1.88).

School and environmental factors
associated with occasional smoking versus
regular smoking (grade 12)
Table 3 shows the characteristics associated
with differentiating occasional smokers
from regular smokers. In the full model,
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two characteristics were associated with
an increased likelihood of being a regular
smoker: having one or more family
members in the home who smoked (OR =
2.58; 95% CI = 1.76, 3.79) and having
one or more close friends who smoke
(OR = 14.47; 95% CI = 7.17, 29.20).
When the models were run separately by
gender, there was a difference in the size
of the effect for close friends’ smoking. For
male students who had close friends who
smoke, the odds of being a regular smoker
were 17 times that of those who had no
close friends who smoke (OR = 17.69;
95% CI = 6.43, 48.67). Similarly, female
students who had one or more friends
who smoke were 12 times more likely to
be regular smokers compared to those
with no close friends who smoke (OR =
12.06; 95% CI = 4.52, 32.22). Both male
and female students with one or more
smokers in the home were more likely to
be regular smokers compared to students
with no smokers in the home (female
students, OR = 2.48; 95% CI = 1.49, 4.14;
male students, OR = 2.63; 95% CI =
1.45, 4.76).

School and environmental factors
associated with current non-smoking versus
regular smoking (grade 12)
Table 4 shows the characteristics that dif
ferentiated current non-smokers from
regular smokers. In the full model, three char
acteristics were significantly associated
with being a regular smoker compared to
a non-smoker: students who have one or
more close friends who smoke compared
to those with no close friends who smoke
(OR = 37.46; 95% CI = 19.39, 72.36); who
have one or more smokers in the home
compared to those with no smokers in the
home (OR = 2.35; 95% CI = 1.67, 3.30);
and who see teachers and staff smoking on
or near school property compared to those
who did not report seeing teachers smoking
near the school property (OR = 1.78; 95%
CI = 1.13, 2.80).
Separate models for gender differences
showed that the strongest influence on
regular smoking behaviour for both male
and female students was having one or
more close friends who smoke. Female
students with one or more close friends
who smoke were over forty times more
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likely to be regular smokers than those with
no close friends who smoke (OR = 41.16;
95% CI = 16.10, 105.20). Similarly, male
students with one or more close friends
who smoke were over thirty-six times more
likely to be regular smokers than those
with no close friends who smoke (OR =
36.04; 95% CI = 14.11, 92.05). Having
one or more smokers in the home was
associated with being a regular smoker for
both female students (OR = 2.58; 95%
CI = 1.56, 4.25) and male students (OR =
2.17; 95% CI = 1.33, 3.51). Female
students who estimated that over 30% of
their peers smoke were twice as likely to
be regular smokers (OR = 2.39; 95% CI =
1.36, 4.21). Similarly, female students who
reported seeing students smoke where
they are not allowed were more likely to
be regular smokers than those who didn’t
(OR = 2.32; 95% CI = 1.37, 3.93). Seeing
teachers and staff smoking near the school
was associated with an increased likeli
hood of regular smoking for male students
(OR = 2.43; 95% CI = 1.35, 4.38).

Discussion
To our surprise, the prevalence of regular
smoking among this group of secondary
school students in PEI increased as they
moved from grade 10 through 12. The
tobacco-control initiatives implemented in
PEI over the three years of data collection
did not cause smoking rates to plateau—let
alone decline—as youth in the province
transition through adolescence. The com
prehensive programming may not have
been sufficiently intense or frequent to
have had an effect.
However, although it may appear that this
prevalence of regular smoking among
this age of students was a result of a failure in
the programming, it may also be a function
of the natural timing of youth smoking
behaviour, with rates of smoking onset
peaking at this age. In fact, the literature
consistently demonstrates that the smoking
rates of senior high school students (i.e.
grade 12) are usually higher than that of
their younger colleagues.19,28 There was
no systematic data collection or evaluation
completed around other community level
interventions to determine what might have
contributed to youth tobacco control. Our
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Table 1
Descriptive student and school characteristics, smoking status, and beliefs among grade 10 to 12 students
in Prince Edward Island high schools (1999 & 2001)
Demographics

1999

2001

(n = 1537)

(n = 1429)

%

(n)*
(797)

%
52.6

(n)*
(752)

χ2 = 0.11, df = 1, p < 0.74

Gender

Female
Male

47.8

(740)

47.3

(677)

Smoking status

Regular

22.3

(307)

27.8

(351)

χ2 =10.35, df = 1, p < 0.001

Occasional

21.5

(295)

21.5

(272)

χ2 = 0.00, df = 1, p < 0.98

Current non-smoker

56.2

(772)

50.7

(641)

χ2 = 7.93, df = 1, p < 0.01

≥ 30%

76.1

(1163)

60.8

(857)

χ2 = 80.25, df = 1, p < 0.001

Misperception of youth smoking prevalence

52.2

Chi-square

< 30%

23.9

(365)

39.2

(553)

See students smoking near school

Yes

98.9

(1488)

94.8

(1336)

χ2 = 42.57, df = 1, p < 0.001

See teachers/staff smoking near school

Yes

26.9

(404)

17.7

(249)

χ2 = 35.44, df = 1, p < 0.001

In this school there are clear smoking rules

Yes

86.3

(1293)

94.1

(1322)

χ2 = 49.68, df = 1, p < 0.001

If students break the rules they get in trouble

Yes

74.1

(1107)

80.9

(1136)

χ2 = 18.95, df = 1, p < 0.001

Students smoke where not allowed at school

Yes

60.9

(912)

62.1

(869)

χ2 = 0.43, df = 1, p < 0.51

Students asked age when buying cigarettes†

Yes

54.1

(226)

48.9

(202)

χ2 = 2.21, df = 1, p < 0.14

1 or >

51.2

(784)

45.9

(634)

χ2 = 8.16, df = 1, p < 0.001

None

48.8

(746)

54.1

(746)

Number of smokers in home
* Numbers may not add to total because of missing values
† Regular smokers only

Table 2
Logistic regression analyses examining gender, school and environmental factors associated with current non-smokers versus
occasional smokers among grade 12 students in Prince Edward Island high schools (2001)
Current non-smoker (0) vs. occasional smoker (1)

Gender
See students smoking near school
See teachers/staff smoke at school
In this school there are clear smoking rules

Female

Total (N = 831)

Females (n = 460)

Males (n = 371)

OR (95% CI)

OR (95% CI)

OR (95% CI)

1.38 (1.00, 1.88)*

Yes

1.02 (0.49, 2.12)

1.01 (0.38, 2.75)

1.05 (0.35, 3.14)

No

1.00

1.00

1.00

Yes

1.45 (0.94, 2.25)

1.74 (0.93, 3.24)

1.33 (0.71, 2.52)

No

1.00

1.00

1.00

Yes

1.15 (0.55, 2.43)

1.63 (0.56, 4.75)

0.87 (0.30, 2.50)

No

1.00

1.00

1.00

If students break the rules they get in trouble

Yes

1.03 (0.67, 1.56)

1.25 (0.71, 2.18)

0.83 (0.43, 1.60)

No

1.00

1.00

1.00

Students smoke where not allowed at school

Yes

1.21 (0.86, 1.69)

1.58 (1.02, 2.47)*

0.87 (0.52, 1.47)

Misperception of youth smoking prevalence

≥ 30%

No

1.00

1.00

1.00

1.22 (0.88, 1.69)

1.44 (0.93, 2.25)

0.96 (0.59, 1.58)

< 30%

1.00

1.00

1.00

Number of smokers in the home

1 or >

0.96 (0.70, 1.32)

1.10 (0.72, 1.68)

0.86 (0.53, 1.41)

Number of close friends who smoke

1 or >

2.57 (1.86, 3.56)**

2.99 (1.94, 4.61)**

2.11 (1.29, 3.46)**

* Estimate is significantly different from estimate for reference category (p < 0.05)
** Estimate is significantly different from estimate for reference category (p < 0.001)
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Table 3
Logistic regression analyses examining gender, school and environmental factors associated with occasional versus
regular smokers among grade 12 students in Prince Edward Island high schools (2001)
Occasional smoker (0) vs. regular smoker (1)

Gender

Total (N = 563)

Females (n = 302)

Males (n = 261)

OR (95% CI)

OR (95% CI)

OR (95% CI)

Female

0.58 (0.39, 0.86)*

Yes

1.08 (0.65, 1.72)

0.85 (0.23, 3.11)

1.67 (0.40, 6.92)

No

1.00

1.00

1.00

Yes

1.45 (0.94, 2.25)

0.64 (0.32, 1.27)

1.82 (0.89, 3.71)

No

1.00

1.00

1.00

Yes

0.76 (0.31, 1.87)

0.54 (0.13, 2.17)

1.10 (0.32, 3.78)

No

1.00

1.00

1.00

If students break the rules they get in trouble

Yes

1.56 (0.89, 2.76)

1.86 (0.88, 3.93)

1.21 (0.49, 2.97)

No

1.00

1.00

1.00

Students smoke where not allowed at school

Yes

1.02 (0.67, 1.56)

1.34 (0.76, 2.35)

0.70 (0.36, 1.34)

No

1.00

1.00

1.00

Misperception of youth smoking prevalence

≥ 30%

1.28 (0.83, 1.97)

1.48 (0.79, 2.76)

1.14 (0.62, 2.09)

See students smoking near school
See teachers/staff smoke at school
In this school there are clear smoking rules

< 30%

1.00

1.00

1.00

Number of smokers in the home

1 or >

2.58 (1.76, 3.79)**

2.48 (1.49, 4.14)**

2.63 (1.45, 4.76)**

Number of close friends who smoke

1 or >

14.47 (7.17, 29.20)**

12.06 (4.52, 32.22)**

17.69 (6.43, 48.67)**

* Estimate is significantly different from estimate for reference category (p < 0.01)
** Estimate is significantly different from estimate for reference category (p < 0.001)

Table 4
Logistic regression analyses examining gender and school and environmental factors associated with current non-smokers versus
regular smokers among Grade 12 students in Prince Edward Island high schools in 2001
Current non-smoker (0) vs. regular smoker (1)

Gender

Total (N = 906)

Females (n = 470)

Males (n = 436)

OR (95% CI)

OR (95% CI)

OR (95% CI)

Female

1.03 (0.73, 1.45)*

Yes

0.79 (0.35, 1.83)

0.51 (0.15, 1.82)

1.38 (0.42, 4.56)

No

1.00

1.00

1.00

Yes

1.78 (1.13, 2.80)**

1.29 (0.61, 2.73)

2.43 (1.35, 4.38)*

No

1.00

1.00

1.00

Yes

0.87 (0.38, 2.01)

0.99 (0.26, 3.72)

0.87 (0.28, 2.70)

No

1.00

1.00

1.00

If students break the rules they get in trouble

Yes

1.44 (0.84, 2.45)

1.93 (0.94, 4.10)

1.00 (0.46, 2.19)

No

1.00

1.00

1.00

Students smoke where not allowed at school

Yes

1.28 (0.89, 1.83)

2.32 (1.37, 3.93)**

0.72 (0.43, 1.20)

No

1.00

1.00

1.00

Misperception of youth smoking prevalence

≥ 30%

1.41 (0.98, 2.05)

2.39 (1.36, 4.21)**

0.90 (0.54, 1.49)

See students smoking near school
See teachers/staff smoke at school
In this school there are clear smoking rules

< 30%

1.00

1.00

1.00

Number of smokers in the home

1 or >

2.35 (1.67, 3.30)*

2.58 (1.56, 4.25)*

2.17 (1.33, 3.51)*

Number of close friends who smoke

1 or >

37.46 (19.39, 72.36)*

41.16 (16.10, 105.20)*

36.04 (14.11, 92.05)*

* Estimate is significantly different from estimate for reference category (p < 0.01)
** Estimate is significantly different from estimate for reference category (p < 0.001)
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findings suggest that access to cigarettes
for this population was high, as indicated
both by students continuing to see others
smoking near school property and by not
regularly being asked their age when buying
cigarettes. These findings support a recent
study by Doubeni et al.29 who reported
that perceived accessibility of cigarettes
increases the risk of smoking among
youth. More robust studies are needed to
continue to explore the role of schools30
within a broader community context and to
enhance systematic monitoring and surveil
lance for health promotion and prevention
initiatives.
Additional analyses were used to better
understand the increasing prevalence of
smoking in this study population. For
instance, when we adjusted for age in
our analysis, it appears that both regular
and occasional smoking rates decreased
for grade 11 students during the same
time period. This is consistent with our
previous studies which highlighted that the
prevalence of regular smoking of grade 10
and grade 12 students decreased over the
three years of the study, from 20% to 15.8%
and from 30.1% to 24.6%, respectively.24,25
This finding also supports previous studies
that suggest targeting tobacco control
efforts at different age groups is particu
larly needed in high schools where tobacco
use increases with the age and grade of
students.24,25,31
Having close friends who smoke and having
one or more smokers in the home were
strongly associated with increased risk of
smoking among high school students. Over
the same period, the proportion of students
overestimating smoking prevalence of peers
and seeing students and teachers smoking
near their school decreased. The existence
of programs and policies in the school
environment was not generally associated
with smoking behaviour. Other strong
reviews also showed that many factors,
not just one single approach, influenced
adolescent smoking12,17,19,32-35 and that the
most effective tobacco-control campaigns
use a comprehensive set of policy measures,
target different populations and meet dif
ferent needs.24,31,36 Consistent with a recent
review by Sandford that suggests that there
is little evidence that school-based smoking
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education programs have a lasting impact
on youth smoking,37 we consider that a
population approach using government
and community interventions would better
address youth smoking prevention.
The changes in the social and environ
mental characteristics that influence
tobacco behaviour suggest that during
the three years of this study there were
statistically significant differences in the
knowledge and perceptions about tobacco
use and policy control among the students
we surveyed. These findings contribute
to previous research about the importance of
smoking policy and adolescents’ knowledge
about smoking.38-40 However, in the logistic
regression models these changes were
not associated with smoking behaviour.
This finding adds further support to the
literature on the influence of schools and
other environmental factors on smoking
behaviour of youth.12,34,39-41
Policies that allow smoking on or near
school property appeared to be potentially
detrimental to smoking control efforts
within the schools. For instance, we found
that seeing teachers and staff smoke near
the school was associated with greater
likelihood of being a regular smoker in
grade 12 students. Previous research sug
gests that seeing smoking near the school
could undermine new policies when
students perceive that teachers do not
practice what they teach.42 Additionally,
female students who saw other students
smoking where they were not allowed were
more likely to be regular smokers. This
finding contributes to previous research
suggesting that strongly enforced policies
are necessary for successful tobacco
control.43,44
As expected, the behaviour of family mem
bers and friends was strongly associated
with the likelihood of being a smoker.
The large odds ratio may be explained by
the fact that our results are drawn from a
sample of students as they move from
grade 10 through to grade 12, where typical
increases in smoking behaviour occur.
Moreover, our findings strongly support
social influences as important compo
nents of smoking prevention programs.24,45
A possible explanation for our findings is the
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important influence of social friendships on
smoking behaviour during high school. 46
The relationship between smoking behav
iour and close friendships is strongly
linked to the type of friendships and how
these friends influence behaviour.9,11 The
smoking behaviour of family members was
also a strong trigger for regular smoking
behaviour. However, developing effective
family programs that target adolescent
smoking within schools has been chal
lenging.47 Family-level interventions devel
oped for elementary school students48-50 or
community-based programs51-52 are often
not appropriate for high school students.
New research that brings families and
youth together to address tobacco-control
programming for students who are regular
smokers may contribute to important
lessons in tobacco control.
Having more close friends who smoke
was a strong influence on the smoking
behaviour of both male and female
students. Existing literature suggests some
gender differences in social influences,
although conflicting results indicate no
clear pattern.12,13,53,54 This study showed
that there was a substantial influence of
close friends’ smoking behaviour between
occasional and regular smoking for both
male and female students. A possible
explanation is that by grade 12 both male
and female students are experiencing
strong pressure to smoke. Providing strong
policy enforcement and negative messages
about smoking behaviour may contribute
to a cost-effective intervention; how to
alter the influence of close friends who
smoke is more problematic. Creating an
environment for the most susceptible
students in which smoking is viewed and
modeled negatively is likely to be a key
factor in their future behaviour. Recruiting
the help of influential persons and role
models to send powerful messages about
what is normal and accepted in regard to
smoking within a particular school may
be a possible strategy.23 For example, some
students who smoke and are considered
role models in the school may be able
to play a role in helping other smoking
students join cessation programs and/or
prevention programming for those who
have not transitioned to regular smoking.
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Limitations of the study
This study is subject to limitations. Selfreported surveys were used where the
validity of the responses is questionable.
Since we used sealed envelopes for the
student surveys to assure anonymity and
confidentiality of responses, we cannot
account for students who failed a grade
and may have answered the questionnaire
during the repeat year, who may have
answered the questionnaire one year but
not the next, who left the school for other
reasons and who were new to the grade
that year. The small number of high schools
(ten) within the province was insufficient
to conduct higher level analyses at the
school level. Classroom level analysis could
not be completed because of variability in
the class level data collection procedures.
Students’ self reports on the smoking
behaviour of their friends may have over
estimated their smoking influence. Without
ongoing surveillance of multiple factors
that influence smoking behaviour, we
cannot answer questions about what else
might have been happening in schools or
communities that may have accounted
for the observed changes. Some other
initiatives and events were happening
locally and nationally over the course of
the study; however, without systematic
data collection we are unable to suggest
any causality. Large studies that can com
pare across regions within the province
and possibly target subpopulations might
provide more robust data for informing
policy and programs.

Conclusion
The school tobacco-control programs
and policies implemented in PEI did not
appear to affect the smoking behaviour of
students by the time they were in grade 12,
though students showed a significant
increase in their knowledge and awareness
of the tobacco policy and beliefs about it
and its enforcement. Family and close
friends were the social and environmental
influences on the smoking behaviour of
this population of youth, suggesting that
programs and policies associated with
banning smoking and enforcing smoking
restrictions at school alone may not work
unless they also adequately address the
influence of smoking peers and family
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members and broader contextual envi
ronmental influences. While synergies
within the comprehensive tobacco strategy
may account for the overall decrease in
smoking rates in the province, factors other
than policy and program sentiments may
have played a large part in the increase of
tobacco use for this sample of students.
Additional longitudinal research with larger
populations, more schools, and linked
student data may address these concerns
more fully.

5.

Health Canada. Youth Smoking Survey –
2004-2005. Table 6: Ever tried smoking
a cigarette, by province and grade, all
grades, 2004-05. [Internet]. Ottawa: Health
Canada; 2007. Available from: http://www.
hc-sc.gc.ca/hc-ps/tobac-tabac/researchrecherche/stat/_survey-sondage_2004-2005/
table-6-eng.php

6.

Health Canada. Youth Smoking Survey –
2004-2005. Table 2: Smoking status by sex
and grouped grades, all grades, Canada,
2004-05. Ottawa: Health Canada; 2007.
Available from: http://www.hc-sc.gc.ca/
hc-ps/tobac-tabac/research-recherche/
stat/_survey-sondage_2004-2005/table-2eng.php

7.

Health Canada. Smoking prevalence 19992007. Canadian Tobacco Use Monitoring
Survey (CTUMS) Smoking Prevalence 19992008 Wave 1. Ottawa: Health Canada; 2008.
Available from: http://www.hc-sc.gc.ca/
hl-vs/tobac-tabac/research-recherche/stat/
ctums-esutc_prevalence/prevalence_e.html

8.

Prince Edward Island Department of Health.
2007 PEI Student Drug Survey: Highlights
Report. Charlottetown (PE): Government of
Prince Edward Island; 2007. Available from:
http://www.gov.pe.ca/photos/original/
doh_sds_hl_eng.pdf

9.

Mercken L, Candel M, Willems P, de Vries H.
Disentangling social selection and social
influence effects on adolescent smoking:
the importance of reciprocity in friendships.
Addiction. 2007;102(9):1483-92.

Acknowledgements
We would like to acknowledge the assis
tance of Dr. Roy Cameron at the Population
Health Research Group at the University
of Waterloo in partnership with the
Centre for Behavioural Research and
Program Evaluation (CBRPE) and its
national Sociobehavioural Cancer Research
Network (SCRN) for funding support for
this research. We would also like to thank
Dr. Steve Brown at the University Waterloo
for statistical assistance and support for
this paper. Dr. Leatherdale is a Cancer Care
Ontario Research Chair in Population Studies.
Funding provided by the Population Health
Research Group, Centre for Behavioural
Research and Program Evaluation,
Sociobehavioural Cancer Research Network,
University of Waterloo and the PEI Cancer
Research Council.

References
1.

Clark W. Youth smoking in Canada. Can
Social Trends. 1996;43(winter): 2-6.

2.

Chen J. Age at diagnosis of smoke related
disease. Health Rep. 2003;14(2):9-19.

3.

Health Canada. Smoking and your body:
Health effects of smoking. Ottawa: Health
Canada; 2009. Available from: http://www.
hc-sc.gc.ca/hl-vs/tobac-tabac/body-corps/
index_e.html

4.

Health Canada. Youth Smoking Survey –
2004-2005. Ottawa: Health Canada; 2007.
Available from: http://www.hc-sc.gc.ca/
hc-ps/tobac-tabac/research-recherche/
stat/survey-sondage_2004-2005-eng.php

175

10. De Vries H, Mudde AN, Dijkstra A,
Willemsen MC. Differential beliefs, per
ceived social influences and self-efficacy
expectations among smokers in various
motivational phases. Prev Med. 1998;27
(5 pt 1):681-9.
11.

De Vries H, Candel M, Engels R, Mercken L.
Challenges to the peer influence paradigm:
results for the 12-13 year olds from six
European countries from the European
Smoking Prevention Framework Approach
Study. Tob Control. 2006;15(2):83-9.

Vol 29, No 4, 2009

12. Tyas SL, Pederson L. Psychosocial factors
related to adolescent smoking: a critical
review of the literature. Tob Control.
1998;7(4):409-20.

21.

Wilkinson D, Abraham C. Constructing
an integrated model of the antecedents of
adolescent smoking. Br J Health Psychol.
2004;9(pt 3):315-33.

29. Doubeni CA, Li W, Fouayzi MS, Difranza
JR. Perceived Accessibility as a predictor
of youth smoking. Ann Fam Med. 2008,
6(4):323-30.

13. Chassin L, Presson CC, Sherman SJ,
Montello D, McGrew J. Changes in peer
and parent influence during adolescence:
Longitudinal versus cross-sectional perspec
tives on smoking initiation. Dev Psychol.
1986;22(3):327-4.

22. Currie C, Roberts C, Morgan A, Smith R,
Settertobulte W, Samdal O, Barnkow
Rasmussen V, editors. Young people’s health
in context. Health Behaviour in Schoolaged Children (HSBC) Study: international
report from 2001/02 survey. Copenhagen:
World Health Organization; 2004. Available
from: http://www.hbsc.org/publications/
reports.html

30. Sussman S. School-based tobacco use pre
vention and cessation: where are we going?
Am J Health Behav. 2001;25(3):191-9.

23. Wiium N, Wold B. Family and social
influences on adolescent smoking behav
iour. Health Educ. 2006;106(6):465-79.

32. Griesbach D, Inchley J, Currie C. More than
words? The status and impact of smoking
policies in Scottish schools. Health Promot
Int. 2002;17:31-41.

14. Unger JB, Chen X. The role of social networks
and media receptivity in predicting age of
smoking initiation: a proportional hazards
model of risk and protective factors. Addict
Behav. 1999;24(3):371-81.
15. Kaiserman M, McDonald PW. Overview
and Conclusion. 2002 Youth Smoking
Survey – Technical Report. Ottawa: Health
Canada; 2007. Available from: http://www.
hc-sc.gc.ca/hc-ps/pubs/tobac-tabac/yssetj-2002/chap13-eng.php
16. Schofield MJ, Lynagh M, Mishra G.
Evaluation of a Health Promoting Schools
program to reduce smoking in Australian
secondary schools. Health Educ Res. 2003;
18(6):678-92.
17. Biglan A, Ary DV, Smolkowski K, Duncan T,
Black C. A randomized controlled trial
of a community intervention to prevent
adolescent tobacco use. Tob Control. 2000;
9(1):24-32.
18. Orleans CT, Cummings KM. Populationbased tobacco control: progress and
prospects. Am J Health Promot. 1999;
14(2):83-91.
19. Cameron R, Brown KS, Best JA, Pelkman CL,
Madill CL, Manske SR, Payne ME.
Effectiveness of a social influences smoking
prevention program as a function of provider
type, training method, and school risk. Am
J Public Health. 1999;89(12):1827-31.
20. Chassin L, Presson CC, Todd M, Rose JS,
Sherman SJ. Maternal socialization of
adolescent smoking: the intergenerational
transmission of parenting and smoking.
Dev Psychol. 1998;34(6):1189-201.

Vol 29, No 4, 2009

24. Murnaghan D, Sihvonen M, Leatherdale S,
Kekki P. The relationship between schoolbased smoking policies and prevention
programs on smoking behavior among
grade 12 students in Prince Edward
Island: a multi level analysis. Prev Med.
2007;44(4):317- 322.
25. Murnaghan D, Leatherdale S, Sihvonen M,
et al. A multi-level analysis examining the
association between school-based smoking
policies, prevention programs and youth
smoking behavior: evaluating a provincial
tobacco control strategy. Health Educ Res.
2008;23(6):1016-28.
26. Cameron R, Manske S, Brown KS, et al.
Integrating public health policy, practice,
evaluation, surveillance, and research:
the school health action planning and
evaluation system. Am J Public Health.
2007;97(4):648-54.
27. Statistical Package Social Sciences, 15.0.
The SPSS System for Windows. SPSS Inc.,
2008.
28. Leatherdale ST, Cameron R, Brown KS,
Jolin MA, Kroeker C. The influence of
friends, family and older peers on smoking
among elementary school students: low
risk students in high risk schools. Prev
Med. 2006;42(3):218-222.

176

31.

Leatherdale ST, Cameron R, Brown KS,
et al., Senior student smoking at school,
student characteristics and smoking
onset among junior students; a multilevel
analysis. Prev Med. 2005;40(6):853-9.

33. U.S. Department Health and Human
Services. Reducing Tobacco Use: A Report
of the Surgeon General. Atlanta: U.S.
Department of Health and Human Services,
Centers for Disease Control and Prevention,
National Center for Chronic Disease
Prevention and Health Promotion, Office
on Smoking and Health; 2000.
34. Stead M, Hastings G, Tudor-Smith C.
Preventing adolescent smoking: A review
of the options. Health Educ J. 1996;55(1):
31-54.
35. Reid DJ, McNeill AD, Glynn TJ. Reducing
the prevalence of smoking in youth in
western countries: An international review.
Tob Control. 1995;4(3):266-77.
36. Chaloupka F, Teh-wei H, Warner KE, van
der Merwe R, Yurekli A. The taxation of
tobacco products. In Jha P, Chaloupka FJ,
editors. Tobacco control in developing
countries. New York: Oxford University
Press; 2000. p. 237-272.
37. Sandford A. Trends in smoking among
adolescents and young adults in United
Kingdom: Implications for health education.
Health Educ. 2008;108(3):223-36.
38. Pentz MA, Brannon BR, Charlin VL, Barrett EJ,
MacKinnon DP, Flay BR. The power of
policy: The relationship of smoking policy
to adolescent smoking. Am J Public Health.
1989;79(7):857-862.

Chronic Diseases in Canada

39. Maes L Lievens J. Can the school make a
difference? a multilevel analysis of ado
lescent risk and health behavior. Soc Sci
Med 2003;56:517-529.
40. Wakefield MA, Chaloupka FJ, Kaufman NJ,
Orleans CT, Barker DC, Ruel EE. Effects
of restrictions on smoking at home, at
school and in public places on teenage
smoking: Cross sectional study. BMJ.
2000;321(7257):333-7.
41. Lantz PM, Jacobson PD, Warner KE,
Wasserman J, Pollack HA, Berson J,
Ahlstrom A. Investing in youth tobacco
control: a review of smoking prevention
and control strategies. Tob Control. 2000;
9(1):47-63.
42. Kumar R, O’Malley P, Johnston L. School
tobacco control policies related to student
smoking and attitudes toward smoking:
national survey results, 1999-2000. Health
Educ Behav. 2005;32(6):780-94.
43. Moore L, Roberts C, Tudor-Smith C. School
smoking policies and smoking prevalence
among adolescents: multilevel analysis
of cross-sectional data from Wales. Tob
Control. 2001;10(2):117-23.
44. Lovato CY, Sabiston CM, Hadd V,
Nykiforuk CI, Campbell HS. The impact
of school smoking policies and student
perceptions of enforcement on school
smoking prevalence and location of smok
ing. Health Educ Res. 2007;22(6):782-793.
45. Leatherdale ST, McDonald PW, Cameron R,
Brown KS. A multilevel analysis examining
the relationship between social influences
for smoking and smoking onset. Am J
Health Behav. 2005;29(6):520-30.
46. Pärna K, Rahu K, Fischer K, MussaloRauhamaa H, Zhuravleva I, Umbleja T,
Rahu M. Smoking and associated factors
among adolescents in Tallinn, Helsinki and
Moscow: a multilevel analysis. Scand J
Public Health. 2003;31(5):350-8.

Chronic Diseases in Canada

47. Thomas RE, Baker P, Lorenzetti D. Familybased programmes for preventing smoking
by children and adolescents. Cochrane
Database Syst Rev. 2007;4:1-44. Available
from: http://www.mrw.interscience.wiley.com/
cochrane/clsysrev/articles/CD004493/
frame.html
48. Elder JP, Perry CL, Stone EJ, Johnson CC,
Yang M, Edmundson EW, Smyth MH,
Galati T, Feldman H, Cribb P, Parcel GS.
Tobacco use measurement, prediction
and intervention in elementary schools in
four states: The CATCH Study. Prev Med.
1996;25(4):486-94.
49. Nutbeam D, Macaskill P, Smith C, Simpson
JM, Catford J. Evaluation of two school
smoking education programmes under
normal classroom conditions. BMJ. 1993;
306(6870):102-7.
50. Tingen MS, Waller JL, Smith MT, Baker RR,
Reyes J, Treiber FA. Tobacco prevention in
children and cessation in family members.
J Am Acad Nurse Pract. 2006;18(4):169-79.
51.

Mahabee-Gittens EM, Huang B, Slap GB,
Gordon JS. An emergency department inter
vention to increase parent-child tobacco
communication: A pilot study. J Child
Adolesc Subst Abuse. 2008;17(2):71-83.

52. Jones DJ, Foster SE, Olson AL, Forehand RL,
Gaffney CA, Zens MS, Bau JJ. Longitudinal
retention of families in the assessment of
a prevention program targeting adolescent
alcohol and tobacco: the utility of an
ecological systems framework. Behav
Modif. 2007;31(5):638-59.
53. Flay BR, Hu FB, Siddiqui O, Day LE,
Hedeker D, Petraitis J, Richardson J,
Sussman S. Differential influence of parental
smoking and friends’ smoking on adolescent
initiation and escalation of smoking.
J Health Soc Behav. 1994;35(3):248-65.
54. Hoffman B, Sussman S, Unger JB,
Valente TW. Peer influences on adolescent
cigarette smoking: A theoretical review
of the literature. Subst Use Misuse. 2006;
41(1):103-5

177

Vol 29, No 4, 2009

