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Objective: To describe the prevalence and patterns of smoking among Canadian adults,
the relation of smoking to other cardiovascular disease risk factors and the awareness of
the causes of heart disease.
Design: Population-based cross-sectional surveys.

Setting: Nine Canadian provinces, from 1986 to 1990.
Participants: A probability sample of 26 293 men and women aged 18 to 74 was selected
from the health insurance registries in each province. Of these, 20 585 completed a

questionnaire on smoking habits during a home interview.
Main results: Approximately 29% of the Canadian population 18 years of age and over

were regular cigarette smokers, and over 13% of regular smokers smoked more than 25
cigarettes per day. The proportion of women who had never smoked was higher (37%)
than men (24%), except for young women aged 18 to 24. For all participants, there was a

lower prevalence of high blood pressure and overweight among smokers than non-smok-
ers. The prevalence of sedentary lifestyle, diabetes and elevated blood cholesterol was

positively associated with smoking. The proportion of subjects who identified smoking
as a cause of heart disease was higher among smokers, and over 90% believe that heart
disease is preventable.
Conclusion: Because smoking is positively associated with other cardiovascular risk
factors, multifactorial and comprehensive approaches are needed in the implementation
of cardiovascular disease prevention programs. Knowledge regarding the heart health
hazards of smoking is high even among smokers. Motivational approaches that go

beyond health risk messages are needed in cessation programs.

T he numerous deleterious health effects of
smoking are well documented. Mortality rates
in Canada for male and female smokers are

70 and 30% higher, respectively, than those for
non-smokers, largely due to the increase in risk of
dying from lung cancer, bronchitis, emphysema and
cardiovascular disease (CVD).",2,3 An estimated
35 000 deaths were attributed to tobacco use in
Canada in 1985. This accounts for almost 30% of all
deaths among those 35 years of age and older.4 Many
other conditions are also associated with smoking:
cervical, pancreatic, kidney and oral cancers,5 and
osteoporosis.6 Furthermore, pregnant women who
smoke have more stillbirths and spontaneous abor-

tions and their babies have lower birthweights and
are more likely to die soon after birth.7

In both men and women, mortality rates for
cerebrovascular disease are higher for smokers than
for non-smokers.8 There is an increased risk among
women that suggests a synergistic effect between
cigarette smoking and the use of oral contraceptives.9
This risk increases after age 35.'°

A review of the health benefits of smoking
cessation indicates that people who quit smoking
before age 50 reduce their risk of death by 50% over
a period of 15 years." Smoking cessation reduces the
risk of a number of cancers, including lung, oral
cavity, esophagus, pancreatic, bladder and cervix, by
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as much as 50%. The risk of coronary heart disease
(CHD) declines by about 50% after 1 year of
smoking abstinence.'"

Since 1965, Health and Welfare Canada has
monitored the smoking behaviour of Canadians
through supplements of the Canada Labour Force
Surveys.'2"3 The percentage of regular cigarette
smokers has been declining in Canada for the last 15
years. Other one-time national surveys have also
collected data on smoking habits: the Canada Health
Survey (1981),14 the General Social Survey (1985),'5
the Canada Health Promotion Survey (1985)16 and
the Campbell Survey on Well-Being (1988). "

This paper reports the prevalence and patterns
of smoking habits among Canadian adults and the
relation of smoking to other cardiovascular disease
(CVD) risk factors and to knowledge and awareness
of the causes and consequences of heart disease.

Methods

Non-institutionalized men and women, aged 18
to 74, in nine Canadian provinces (Nova Scotia,
New Brunswick, Prince Edward Island, Newfound-
land, Quebec, Manitoba, Saskatchewan, Alberta,
British Columbia) participated in surveys conducted
between 1986 and 1990. Details of the survey
methods are described in the paper on survey
methods and data analysis (pages 1969-1974). In
brief, a probability sample of 26 293 people was
selected from the health insurance registration files
of each province. Trained survey nurses adminis-
tered a standard questionnaire and recorded two
blood pressure measurements during a home visit.
Participants subsequently visited a survey clinic
within 2 weeks. Two blood pressure measurements
were again recorded, anthropometric measurements
were performed and a blood specimen was taken for
plasma lipid determination.

The questions regarding smoking habits in the
provincial heart health surveys constitute a subset of
those used by the Labour Force Survey.'2"13 The
target population of the Labour Force Survey in-
cludes people 15 years of age and over; in this study
the population was 18 to 74 years of age. Compari-
son to the surveys performed earlier should be
interpreted accordingly. The methods used to mea-
sure parameters other than smoking habits are de-
scribed in the paper on survey methods and data
analysis (pages 1969-1974).

Data from each province were compiled into a
common database, which forms the basis of this
report. All percentage estimates are weighted to
reflect the sampling design and the degree of non-
response. Age-standardized estimates are based on
the age-sex distribution of the 1986 population of
Canada. Cell sizes are greater than 20 unless indicat-
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ed. Overall there was a 78% response rate for the
interview segment of the survey.

Results

Prevalence ofsmoking

Approximately 33% of participants were ciga-
rette smokers. Regular cigarette smokers constituted
29% of the population, occasional cigarette smokers
4% and pipe or cigar smokers 1% (Table 1). Overall,
there was little difference in rate of cigarette smoking
between men (34%) and women (32%). Men and
women under age 45 were equally likely to be regular
smokers, whereas among those over 45, men were
more likely than women to be regular cigarette
smokers.

Non-smokers (ex-smokers and those who had
never smoked) constituted 65% of the population.
Ex-smokers represented 35% of the population, those
who had never smoked 30%. Because of the histori-
cal differences in smoking trends of men and wom-
en, the percentage of ex-smokers was higher for men
(39%) than women (31%). For both men and women,
the percentage of ex-smokers increased steadily with
age. Thirty-seven percent of women and 24% of men
had never smoked. The percentage of men who had
never smoked decreased with age, but the reverse
was true for women over age 35: 48% of women and
only 12% of men aged 65 and over had never
smoked.

About 20% of regular smokers smoked 1 to 10
cigarettes per day, 67% smoked 1 1 to 25 per day and
13% smoked over 25 cigarettes per day (Table 2). In
general, men (17%) were more likely than women
(9%) to smoke over 25 cigarettes a day. Among men,
the greatest average daily consumption occurred in
the 45-65 age group and among women in the 35-55
age group. Overall average daily consumption for
men was 21.1 cigarettes and for women 18.6 ciga-
rettes.

Smoking and other riskfactors

The age-standardized prevalence of other CVD
risk factors was compared between smokers and
non-smokers and between smokers with different
levels of consumption (Table 3). Regardless of
smoking status, men consistently had a higher preva-
lence than women of all CVD risk factors except
diabetes.

For both sexes, there was a lower prevalence of
high blood pressure among smokers than non-
smokers. For men, the prevalence of high blood
pressure was not increased in heavy smokers (more
than 25 cigarettes per day). However, there was a
marked increase in the prevalence of high blood
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pressure in women who smoked more than 25
cigarettes per day.

For both men and women, the percentage of
smokers with a sedentary lifestyle was much higher
than that of non-smokers, and among smokers this
percentage markedly increased with the number of
cigarettes smoked per day.

The prevalence of self-reported diabetes was
slightly lower among non-smokers than among

smokers. For men, there was little change in the
prevalence of self-reported diabetes in relation to the
number of cigarettes smoked; for women the preva-
lence of diabetes was considerably higher in those
who smoked over 25 cigarettes per day.

Using a body mass index (BMI) equal to or
greater than either 25 or 27 to define overweight,
smokers were less likely to be overweight than
non-smokers. Examination of age-specific rates (not
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shown) revealed that this applies at all ages in men;
however, for women aged 18 to 24, the prevalence of
overweight (BMI > 25) was greater among smokers
(27%) than among non-smokers (21%). For both
male and female smokers, the percentage who are
overweight increased with the number of cigarettes
smoked per day.

Elevated total cholesterol (over 5.2 mmol/L) was
more prevalent among smokers than non-smokers.
Prevalence increased with number of cigarettes
smoked per day for women.

Smokers and non-smokers were divided into
two groups, those with a BMI of 27 or more and

those with a BMI of less than 27, to discriminate
between the effects of smoking and obesity on
plasma lipids (Table 4). Male smokers had a slightly
higher prevalence of elevated low density lipoprotein
(LDL) cholesterol and triglycerides than non-smok-
ers. The prevalence of elevated total cholesterol
differed little between smokers and non-smokers
among those with a BMI of less than 27. However,
the prevalence of elevated total cholesterol is higher
among smokers than non-smokers among those with
a BMI of 27 or more. The prevalence of depressed
high density lipoprotein (HDL) cholesterol levels
was greater among smokers than non-smokers, espe-
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cially those who were overweight (BMI > 27). The
pattern among women was comparable to that seen
in men, although there was an even more striking
difference in the prevalence of depressed HDL-
cholesterol levels between smokers and non-smokers.

Among women in the 18-24 age group, the
prevalence of oral contraceptive use was slightly
higher in smokers than in non-smokers (Table 5).
For the other age groups, there was no apparent
difference in the use of oral contraceptives between
smokers and non-smokers. Between the ages of 35
and 44, contraceptive use was low (2%) among both
smokers and non-smokers.

The percentage of people who identified smok-
ing as a cause of heart disease was higher among
smokers than non-smokers at all ages (Table 6). This
percentage was lower in women over 55 years than
in the younger age groups (not shown), and women
reported the knowledge more frequently than men. A
high proportion of both smokers and non-smokers
reported the belief that heart disease is preventable
(averaging over 90%). People under 55 years old (not
shown) reported this belief slightly more often.

Discussion

Data from the Labour Force Survey'2"'3 suggest
that there has been an impressive decline in the
percentage of adults who smoke; prevalence rates
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dropped from 50% in 1966 to 34% in 1986. Accord-
ing to the results of this study, the decline appears to
be continuing but at a slower rate. Our data repre-
sent only nine provinces and a 5-year period (1986
to 1990), thus, comparisons with the Labour Force
Survey should be interpreted cautiously.

Tobacco sales also are decreasing at a substan-
tial rate,'8 which is further evidence of the decrease
in smoking.'9 More men than women have stopped
smoking and, in younger age groups, smoking has
increased in women. As a result, the difference in
smoking prevalence between the sexes has dimin-
ished. However, men are still heavier smokers (more
than 25 cigarettes per day) than women. Statistics on
lung cancer'9 reflect the reported increase in smoking
among women over the past 15 years; young women
have thus become a major target of anti-smoking
programs.

As smoking restrictions at work and throughout
the community make it increasingly difficult for
people to smoke, the number of smokers in Canada
will continue to decline. However, those who smoke,
particularly in the older age groups, may need
tailored and individual approaches to help them
quit.

If we look at the reasons for starting or continu-
ing to smoke, we find numerous determinants that
vary with age and sex.20 To intervene successfully
requires a multidimensional approach such as that
demonstrated in the Community Intervention Trial
for Smoking Cessation (COMMIT)2' in which ap-
proximately 40 intervention activities are being ap-
plied over 4 years to reduce the prevalence of heavy
smokers in 11 communities in North America.

The association of smoking with CVD has been
well documented.22-27 We also know that smoking in
the presence of other risk factors for CHD has a
synergistic effect on CVD mortality.28

The association of physical activity and risk for
CHD has been observed in men29 but has not been
consistently identified in women.30 A sedentary life-
style is often linked to a cluster of other negative
health habits, including smoking.3' Our study dem-
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onstrates a notably higher prevalence of sedentary
lifestyle among smokers.

There is evidence that people with multiple risk
factors should begin health promotion actions that
will ensure early success,32 as success in one area
leads to attention to other lifestyle areas. For smok-
ers who are concerned about weight gain when they
stop smoking, it may be useful to recommend
increasing physical activity to prevent their efforts to
stop smoking from being undermined. Exercise and
weight reduction are seen as methods to promote
other healthy behaviours including the prevention or
cessation of smoking.33

The observation that high blood pressure was
less common among smokers than non-smokers may
reflect the lower prevalence of obesity among smok-
ers. However, the reverse is true for heavy smokers.
Hypertensive people who smoke have up to five
times the risk for CVD of hypertensive people who
do not smoke; however they can lower their coronary
risk if they stop smoking.23 34 Considering the docu-
mented prevalence of hypertension among heavy
smokers (18% to 22%) and the associated synergistic
risk for CVD, smoking cessation should be consid-
ered as an adjunct to therapy for hypertensive people
who smoke.

A significant increase in risk for CHD among
diabetic patients who smoke has been demonstrated
in some studies,35 although the strength of this
relationship has not always been clear.36 Diabetes is
also one of the few conditions where the risk for
CVD is similar for men and women.34 Diabetic
patients should be advised to refrain from smoking,37
and their concerns about weight control should be
taken into account to help their cessation efforts.

The general tendency for smokers in this study
to weigh less than non-smokers has been observed by
others.33 It may be that for smokers, smoking serves
as a method of weight control. The 1986 Health
Promotion Survey'6 noted that many more smokers
(30%) than non-smokers believed that smoking
helped them remain slim. Fear of gaining weight
may undermine smoking cessation efforts in some
individuals. This pattern is reversed, however, for
women in the 18-34 age group.

One mechanism through which cigarette smok-
ing increases the risk of CVD appears to be its effect
on serum lipids.38 The finding in this survey that
smokers experience a higher prevalence than non-
smokers of elevated total cholesterol, LDL-choles-
terol and triglycerides and reduced HDL-cholesterol
is consistent with other major studies.39-41 The dose-
response relation between level of smoking and the
prevalence of unfavourable lipid profile has been
reported by others.3942 People with both these risk
factors experience a greater than additive risk of
CVD.25 They should, therefore, be targets for inter-

ventions to reduce or remove both risk factors.
A number of studies have indicated that oral

contraceptive use and cigarette smoking are in-
dependent risk factors for CHD in women. There is
substantial evidence for synergism between smoking
and oral contraceptive use as well as other risk
factors.43 Women who use oral contraceptives and
who smoke are 8 to 10 times more likely to suffer
myocardial infarction than those who neither use
oral contraceptives nor smoke.43-45 There is evidence
that both cigarette smoking and progestins in oral
contraceptives depress HDL-cholesterol.4647 More-
over, numerous studies have shown an association
between cigarette smoking and cerebrovascular. The
use of both cigarettes and oral contraceptives in-
creases the risk for subarachnoid hemorrhage in
women aged 35 or older.48

The fact that about one in four female smokers
in the 25-34 age group also uses contraceptives is a
reason for concern and should be the object of public
education programs. The low prevalence of oral
contraceptive use among smokers and non-smokers
after age 35 is noteworthy. Physician counselling on
alternative methods of contraception for this age
group seems to have been in part successful.

Health-influencing behaviour is determined by
multiple factors that involve personal variables (such
as knowledge, belief, attitudes), environmental fac-
tors (psychological, social, cultural) and complex
interactions of people with their environment.4950
Since the earliest studies of health behaviour, there
has been an understanding that what people know
about their personal risk and what they believe they
can do to lower that risk are important determinants
of behaviour.5' In this survey, over 50% of smokers
knew that smoking is a cause of heart disease; this
knowledge was more frequent among smokers than
among non-smokers and the younger age groups.

There are several implications of these findings.
It appears that smokers are aware of educational
messages regarding the risks of smoking. This is
consistent with the communication theory that the
personal relevance of information is a determinant
of attention to the information52 and points to the
continuing need to find motivational approaches
that go beyond health risk messages.53 Second, smok-
ers over the age of 55 have not been hearing the
message. It appears that further efforts are needed to
promote awareness of smoking as a cause of heart
disease, particularly among individuals over 55.

Our findings regarding the preventability of
heart disease are consistent with other studies that
show that non-smokers tend to use more preventive
practices.54 It appears that the message of preventa-
bility has been heard and adopted by many people in
Canada, but those over 55 do not express this belief
as often as younger adults. In fact, the CHD preven-
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tion message has been promoted in schools only
since the early 1 970s.

Conclusion

It is encouraging to find that the overall propor-
tion of smokers is continuing to decline albeit less
rapidly. Smokers, especially heavy smokers, have a
high prevalence of other risk factors, such as obesity,
sedentary lifestyle and unfavourable lipid profile,
that places them at an increased risk of CVD. This
points to the need for multifactorial and comprehen-
sive approaches in the implementation of CVD
prevention programs.

Further intervention could focus on health care
professionals to address cessation as part of routine
clinical preventive medicine by motivating and sup-
porting people in smoking cessation. As weight gain
associated with smoking cessation is a barrier to
long-term elimination of smoking, physicians should
provide information on weight control and smoking
cessation at the same time. The Canadian Task
Force on the Periodic Health Examination55 and the
US Preventive Services Task Force56 have strongly
recommended medical efforts to provide repeated
smoking cessation messages from multiple sources
over an extended period because of the demonstrat-
ed efficacy of such an approach.

Knowledge regarding the heart health hazards of
smoking was high even among smokers. This draws
attention to the need for motivational approaches
that go beyond health risk messages. These results
should be useful in planning further public education
programs and in reaching smokers more effectively.
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NSAID-induced gastric ulcer should be made. In addition, the general health of the patient should be
considered. Misoprostol is rapidly metabolized by most body tissues to inactive metabolites.
Nevertheless, caution should be exercised when patients have impairment of renal or hepatic function.
Experience to date with such patients is limited.
Diarrhea: Rare instances of profound diarrhea leading to severe dehydration have been reported. Patients
with an underlying condition such as irritable bowel disease, or those in whom dehydration were it to
occur, would be dangerous, should be monitored carefully if CYTOTEC is prescribed.
ADVERSE REACTIONS:
Gastrointestinal: In subjects receiving CYTOTEC (misoprostol) 400 or 800 mcg daily in clinical trials, the
most frequent gastrointestinal adverse events were diarrhea, abdominal pain and flatulence. The
average incidences of these events were 11.4%, 6.8% and 2.9%, respectively. In clinical trials using
a dosage regimen of 400 mcg bid, the incidence of diarrhea was 12.6%. The events were usually
transient and mild to moderate in severity.
Diarrhea, when it occurred, usually developed early in the course of therapy, was self-limiting and
required discontinuation of CYTOTEC in less than 2% of the patients. The incidence of diarrhea can be

minimized by adjusting the dose of CYTOTEC, by administering after food and by avoiding
coadministration of CYTOTEC with magnesium-containing antacids.
Gynecological: Women who received CYTOTEC during clinical trials reported the following gynecological
disorders: spotting (0.7%), cramps (0.6%), hypermenorrhea (0.5%), menstral disorder (0.3%) and
dysmenorrhea (0.1%).
Elderly: There were no significant difference in the safety profile of CYTOTEC in approximately 500 ulcer
patients who were 65 years of age or older compared with younger patients.
Incidence greater than 1%: In clinical trials, the following adverse reactions were reported by more than
1% of the subjects receiving CYTOTEC and may be casually related to the drug: nausea (3.2%),
headache (2.4%), dyspepsia (2%), vomiting (1.3%) and constipation (1.1%). However, there were no
clinically significant differences between the incidences of these events for CYTOTEC and placebo.
DOSAGE AND ADMINISTRATION:
Treatment and Prevention of NSAID-Induced Gastric Ulcers: The recommended adult oral dosage of
CYTOTEC for the prevention and treatment of NSAID-induced gastric ulcer is 400 to 800 mcg a day in
divided doses. NSAIDs should be taken according to the schedule prescribed by the physician. When
appropriate CYTOTEC and NSAIDs are to be taken simultaneously. CYTOTEC should be taken after food.
Duodenal Ulcer The recommended adult oral dosage of CYTOTEC (misoprostol) for duodenal ulcer is
800mcg per day for 4 weeks in two or four equally divided doses (i.e. 200 mcg qid or 400 mcg bid). The
last dose should be taken at bedtime. Antacids (aluminum based) may be used as needed for relief of pain.
Treatment should be continued for a total of 4 weeks unless healing in less time has been documented by
endoscopic examination. In the small number of patients who may not have fully healed after 4 weeks,
therapy with CYTOTEC may be continued for a further 4 weeks.
AVAILABILITY:
CYTOTEC 200 mcg tablets are white to off-white - scored, hexagonal with SEARLE 1461 engraved on
one side.
CYTOTEC 100 mcg tablets are white to off-white, round tablets with SEARLE engraved on one side and
CYTOTEC on the other.
Store below 300C (186°F).
Pharmacist: Dispense with Patient Insert.

Only Cytotec Protects.
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