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ABSTRACT

Objectives: To determine the prevalence of smoking, low levels of physical activity, and
missing breakfast among students (n=318) in grades 9 through 12 in three schools in
southwestern Ontario; to see if these behaviours were associated; and, whether there were
gender differences.

Methods: A self-administered survey was conducted in grade 10 English classes.

Results: The response rate was 87.1%. The prevalence of smoking was 36.2%; there was
no gender difference. Only 42.8% of students ate breakfast daily; 48.8% of boys and
36.1% of girls (�2 = 5.2; p<0.05). A higher proportion of boys (77.1%) were active for at
least 30 minutes � 3 times/week compared to girls (66.0%) (�2 = 4.8; p<0.05). Students
who were active � 3 times/week were more likely to eat breakfast daily and, among boys,
60.4% of non-smokers ate breakfast daily compared to 31.9% of those currently smoking
(�2 = 13.3; p<0.001). There were no differences among girls. More girls (63.9%) were
concerned about gaining weight compared to boys (36.1%) (�2 = 37.7; p<0.001). Among
girls, a higher proportion of those who were concerned about gaining weight were less
likely to engage in physical activity or smoke, and more likely to skip breakfast compared
to those who were not concerned.

Discussion: Weight concern was not associated with frequency of physical activity,
smoking, or breakfast consumption among boys. The high prevalence rates for these
behaviours suggests that interventions in high schools should include daily physical
activity, promotion of breakfast eating (either at home or in the school), and
encouragement to quit smoking.

The presence of risk factors for car-
diovascular disease and cancer
among adolescents is well estab-

lished.1-5 Low levels of physical activity and
smoking predispose adolescents to the
development of other risk factors. For
example, among adolescents in Quebec,
decreasing levels of both physical fitness
and frequency of physical activity were
associated with elevated blood pressure and
an unfavourable lipid profile.6 In Ontario,
only 54% of male and 36% of female ado-
lescents were active enough to achieve car-
diovascular benefit.7 Declining levels of
physical activity,8 and, in particular, time
spent watching television9 have been
linked to the rising prevalence of over-
weight among children and adolescents.10

Obesity in adulthood is a major risk factor
for heart disease.11,12 The tendency for
overweight children to remain overweight
as adults13,14 argues for increasing physical
activity during adolescence.

The impact of smoking on morbidity,
particularly the risk of lung cancer and res-
piratory diseases, is well known.15 Yet,
despite health promotion efforts, many
Canadian adolescents still smoke.16 Daily
breakfast consumption is important
because individuals who do not eat break-
fast are less likely to meet their daily nutri-
ent requirements.17 In a recent national
survey, 43% of boys and 58% of girls did
not consume at least juice and toast or
cereal for breakfast daily.18

Smoking, activity, and eating patterns
develop at a young age and track through
adolescence19 to adulthood, when chang-
ing deeply ingrained habits becomes
increasingly difficult. Adolescence, there-
fore, is a critical time to encourage the
development of health-promoting behav-
iours. The first step, however, is to docu-
ment the prevalence of specific behaviours
among the target group. Our objectives
were to determine: 1) the percentage of
secondary school students who currently
smoked, had low levels of physical activity,
or did not eat breakfast every day;
2) whether there were gender differences in
the prevalence of these behaviours; and
3) whether there were inter-relationships
among these behaviours.20

METHODS

We established an advisory group for the
project consisting of representatives from
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school boards and public health. The
school board representatives recruited three
schools in Perth and Huron counties
(Stratford, Ontario and environs) for the
survey. Teachers administered the survey
to students in grade 10 English classes. All
Ontario students must take grade 10
English before graduation; this strategy
ensured that the students came from differ-
ent scholastic backgrounds. The schools
draw students from rural and small towns
and a largely Caucasian population.

The School Health Survey included
questions on smoking, eating behaviours
and physical activity. Students’ smoking
status was measured using the School
Smoking Profile.21 We defined students as
“currently smoking” if they answered “yes”
to: “Have you ever tried cigarette smoking
(even just one puff)?”, “yes” to: “Have you
ever smoked again since the first time you
tried a cigarette?”, and “no” to: “At this
time, have you quit smoking?”22 Questions
on eating behaviours inquired whether stu-
dents ate breakfast every day and/or fol-
lowed a vegetarian diet. Students reported
the number of times per week they were
involved in at least 30 minutes of vigorous
or moderate activity using questions from
the Student Physical Activity Survey,23

including whether they were concerned
about gaining weight.

Following approval from the school
boards, an information letter describing
the study was sent home with students.
Passive consent was used and students were
assured that completion of the survey was
entirely voluntary.

We used chi-square analysis to test for
differences in behaviours by gender and
grade; differences at p<0.05 are reported.

RESULTS

The response rate was 87.1%; 318 stu-
dents (170 males, 148 females) complet-
ed the survey. Although all students were
in Grade 10 English, the distribution of
grades across the schools varied (Table
I). School 2 had grades 9 and 10 stu-
dents only; this affected some of the
findings and is discussed below. We
compared the proportion of boys and
girls who smoked, had low levels of
physical  act iv i ty (�2 t imes/week vs
�3 times/week) and did not eat breakfast
daily (Table II).

The overall smoking rate was 36.2%
(n=115) with no gender difference (Table
II) or across the schools. Smoking rates
increased among boys from 21.7% (n=23)
in grade 9 to 54.3% (n=34) in grade 12
(�2 = 9.4; p<0.05); the corresponding rates
for girls were 23.1% (n=26) and 47.1%
(n=16) (�2 = 13.6; p<0.01).

Less than half (42.8%, n=136) of the
students ate breakfast every day. Daily
breakfast consumption varied by school
(�2 = 9.1; p<0.01); however, the rates were
similar when the analysis was restricted to
students in grades 9 and 10. Missing
breakfast was more common among girls
(Table II) and rose from 44.9% in grade 9
to 65.3% in grade 12. Although only 2.4%
(n=4) of boys and 8.8% (n=13) of girls
said that they were vegetarian, an addition-
al 2.4% (n=4) and 18.2% (n=27) respec-
tively, indicated that they followed this
dietary pattern sometimes.

Overall, 49.7% (n=158) were taking
physical education, including 85.7% of the
students in grade 9. Frequency of physical
activity varied by school (�2 = 6.5; p<0.05)
with 86.4% of the students in school 2
participating �3 times/week. Again, there

was no difference among the schools when
the analysis included only those in grades 9
and 10. Boys had higher levels of participa-
tion in regular physical activity compared
to girls (Table II). The most popular rea-
sons for physical activity among boys were
“for fun and enjoyment” (68.8%), “to get
in good shape” (61.8%), and “to improve
my health”(54.1%). Girls had the same
top three reasons (77.0%, 75.7%, and
67.6% respectively).

There was no difference in daily break-
fast consumption between girls who
smoked (30.4%, n=14) and non-smokers
(38.2%, n=39), but 60.4% (n=61) of boys
who did not smoke ate breakfast compared
to 31.9% (n=22) of those who smoked
(�2 = 13.3; p<0.001). Students who ate
breakfast daily were more likely to partici-
pate in physical activity > 3 times /week
compared to the non-breakfast eaters
(85% vs 69.0%, �2 = 6.6, p<0.001 for
boys; 77.4% vs 59.6%, �2 = 4.8, p<0.05 for
girls). Activity levels of students who smoked
and those who did not were comparable.
Almost two thirds (63.9%) of girls were con-
cerned about gaining weight compared to
36.1% of boys (�2 = 37.7; p<0.001). This
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TABLE I
Proportion of Males and Females in Each Grade

Grade School 1 School 2 School 3
Males Females Males Females Males Females

9 15.4 (10) 16.9 (13) 54.2 (13) 65.0 (13) 0 ( 0 (
10 23.1 (15) 36.4 (28) 45.8 (11) 35.0 (7) 64.2 (52) 68.6 (35)
11 21.5 (14) 32.5 (25) 0 ( 0 ( 24.7 (20) 19.6 (10)
12 40.0 (26) 14.3 (11) 0 ( 0 ( 11.1 (9) 11.8 (6)
Total 100.0 (65) 100.0 (77) 100.0 (24) 100.0 (20) 100.0 (81) 100.0 (51)

TABLE II
Prevalence (%, n) of Smoking, Low Physical Activity, and Missing Breakfast Among Boys
(n=170) and Girls (n=148)

Behaviour Boys Girls
Smoking 40.6 (69) 31.1 (46)
Low activity 22.9 (39) 34.0 (50)*
Breakfast < daily 51.2 (87) 63.9 (94)

* p<0.05, boys versus girls

TABLE III
Daily Breakfast Consumption, Smoking, and Physical Activity (%, n) Among Girls
(n=146) According to their Concern About Gaining Weight

Concerned Not Concerned
Frequency of Physical Activity*
�2 times/week 39.6 (40) 22.2 (10)
�3 times/week 60.4 (61) 77.8 (35)

Breakfast Consumption*
Daily 30.7 (31) 48.9 (22)
< daily 69.3 (70) 51.1 (23)

Smoking*
No 74.3 (75) 55.6 (25)
Yes 25.7 (26) 44.4 (20)

* p<0.05



concern was not associated with frequency of
physical activity, smoking, or breakfast con-
sumption among boys. It was strongly relat-
ed to these behaviours among girls, with a
higher proportion of those who were con-
cerned about gaining weight less likely to
engage in physical activity or smoke, and
more likely to skip breakfast compared to
those not concerned (Table III).

DISCUSSION

Cigarette smoking, low levels of physical
activity and breakfast skipping were preva-
lent among the students in this study. The
prevalence of smoking (36.2%) was higher
than the rate (25%) for teenagers across
Canada.16 Similar to some other
reports,16,24,25 rates increased with increas-
ing grades and did not differ between boys
and girls. Comparing the results from a
survey of elementary school students in the
same geographic area to those of the pre-
sent study, the transition from middle to
high school appears to be associated with
an increase in the prevalence of smoking.
The smoking rate was 13% among stu-
dents in grade 8;26 by grade 9 in the pre-
sent survey, the rate had almost doubled,
contributing to the belief that smoking
prevention programs must target elemen-
tary school age children.

Not eating breakfast every day may be a
marker for unhealthy eating behaviours.
Inadequate consumption of fruit and dairy
products among adolescents is common;27

such practices reduce the likelihood that
current recommendations for folate and
calcium can be met. A breakfast of juice,
cereal and milk would provide at least one
serving each of fruit and dairy products
which are important food sources of these
nutrients. In the elementary school survey,
18% of grade 4 students did not eat break-
fast every day; this increased to 38% in
grade 8,26 suggesting that this practice is
well established before high school. The
lack of a difference in breakfast consump-
tion among girls based on smoking status
is surprising. Among 18-year-old
Australian females, the smoking rate for
breakfast skippers was over twice that of
breakfast eaters.28 Skipping breakfast may
be a weight control strategy among girls;29

this is indirectly supported by our finding
that those who were concerned about their
weight tended to miss breakfast.

Adolescents who follow a vegetarian diet
are at increased risk for insufficient intakes
of several nutrients.30 Careful planning is
necessary to ensure that energy and nutri-
ent recommendations are met;31 with over
25% of the girls following vegetarian prac-
tices at least part of the time, this may be
an important area for nutrition education.

Our finding that boys were more active
than girls is consistent with other
research.32-34 It has been estimated34 that
75% of girls and 60% of boys are not
active enough. In the long term, physical
activity may reduce the risk of several
chronic diseases.35 While adolescence offers
opportunities to establish an active lifestyle
that can carry over into adulthood,35 this is
unlikely to be an effective selling point
with this age group. The frequency of reg-
ular physical activity appeared to decline
with increasing grades for both boys and
girls in our survey and others.33,36 Whether
the major decline in physical activity
occurs when physical education ceases to
be a requirement33 is not clear, although
participation in physical education pro-
grams has a positive impact on overall
activity patterns.36 A lack of time is a major
barrier37 to physical activity in adolescence.
In this age group, it is more a matter of
choice than it is at a younger age, when the
school curriculum helps to influence activi-
ty levels.32 Any intervention needs to
account for different motivations among
girls and boys. In our study, the level of
physical activity among girls and concern
about weight gain were related but not,
however, in the expected direction. Others
have reported that a focus on weight
and/or body image is more common
among girls and may be the reason many
participate in physical activity.38

Promoting physical activity as a way to
improve body image may be a feasible
approach among girls. Because declining
energy expenditure rather than increasing
energy intake appears to be a primary con-
tributor to the increasing prevalence of
overweight in adolescents, it is essential to
encourage the development of an active
lifestyle.34,36

Regarding associations among behav-
iours, some were unexpected and others
confirm earlier work. Lytle et al.20 also
found that exercise and healthy eating were
linked, and that smokers had poorer eating
habits compared to non-smokers. Contrary

to Burke et al.,28 level of physical activity
and smoking status were not associated,
which may reflect the younger age of the
students in our study. Smoking was related
to concerns about weight among girls in
our study but in the opposite direction to
what has been reported previously,39 sug-
gesting that smoking was not being taken
up as a means of weight control.

Our study was cross-sectional which pre-
cludes establishing any cause and effect
relationships. While our surveys were
anonymous, we acknowledge that respons-
es may have been influenced by social
desirability. Our response rate was high
and by choosing a class required by all stu-
dents, we had a group that was representa-
tive of students in the area. Some of our
results do not coincide with other research
on the health behaviours of adolescents,
suggesting areas for further exploration.
For example, concern about weight gain
among girls is related to skipping breakfast,
but not higher frequency of activity or
smoking. Future work should include mea-
sures of weight and height and an assess-
ment of dietary intake to examine the asso-
ciation between weight status and/or eat-
ing patterns and various behaviours.

Our results confirm the need for con-
cern about adolescent health behaviours.
The Comprehensive School Health
Model40 reflects successful models of inter-
vention. It suggests involving all stakehold-
ers, including community partners and
students, in the process of identifying
needs and developing solutions. It consid-
ers solutions in areas of changing the envi-
ronment (e.g., policy to ensure daily physi-
cal activities), programs, providing health
services (e.g., breakfast clubs) and building
social support. 
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RÉSUMÉ

Objectifs : Déterminer la prévalence du tabagisme, des faibles niveaux d’activité physique et de
l’absence de petit déjeuner chez les élèves (n=318) de la 9e à la 12e année dans trois écoles du
Sud-Ouest de l’Ontario pour voir si ces comportements sont associés et s’ils présentent des
différences selon le sexe.

Méthode : Distribution d’un formulaire auto-administré dans les classes d’anglais de 10e année.

Résultats : Le taux de réponse était de 87,1 %. La prévalence du tabagisme était de 36,2 %, sans
différence selon le sexe. Seuls 42,8 % des élèves prenaient quotidiennement un petit déjeuner :
48,8 % des garçons et 36,1 % des filles (�2 = 5,2; p<0,05). Une proportion supérieure de garçons
(77,1 %) que de filles (66,0 %) pratiquait une activité physique au moins 30 minutes, trois fois par
semaine (�2 = 4,8; p<0,05). Les élèves actifs trois fois par semaine étaient plus susceptibles de
prendre un petit déjeuner quotidien, et chez les garçons, 60,4 % des non-fumeurs consommaient
quotidiennement le petit déjeuner, contre 31,9 % des fumeurs actuels (�2 = 13,3; p<0,001). On n’a
observé aucune différence entre les filles. Davantage de filles (63,9 %) que de garçons (36,1 %)
craignaient de faire de l’embonpoint (�2 = 37,7; p<0,001). Chez les filles, une proportion
supérieure de celles qui craignaient de faire de l’embonpoint était moins susceptible de pratiquer
une activité physique ou de fumer, et plus susceptible de sauter le petit déjeuner, que celles qui
n’étaient pas préoccupées par leur poids.

Débat : Chez les garçons, la crainte de faire de l’embonpoint n’est pas associée à la fréquence de
l’activité physique, au tabagisme ou à la consommation du petit déjeuner. Étant donné les taux de
prévalence élevés de ces comportements, les interventions à l’école secondaire devraient miser sur
l’activité physique quotidienne et la consommation du petit déjeuner (à la maison ou à l’école) et
inciter les élèves à cesser de fumer.




