
Prenatal exposure to alcohol, tobacco,
psychoactive drugs, and possibly caffeine
has been linked to such adverse outcomes
as miscarriage,1 prematurity,2 low birth-
weight,3,4 neonatal mortality,5,6 congenital
malformations,7,8 and developmental prob-
lems.9-11 Promoting maternal and child
health requires information on the preva-
lence of substance use during pregnancy, as
well as identification of groups at highest
risk. At present, Canadian data on these
risk behaviours are limited.

The Saskatoon Pregnancy and Health
Study (SPHS), which began in 1993, is a
longitudinal study examining the determi-
nants and consequences of risk behaviour
during pregnancy. This article describes
the baseline characteristics of the study
sample and presents prevalence rates and
sociodemographic correlates of four risk
behaviours, separately and in combination,
during the first trimester of pregnancy.

METHODS

Study population
Respondents were recruited from the

population of women receiving either of
two prenatal services—prenatal classes, or
an outreach program for high-risk preg-
nant women12—from the Saskatoon
Community Health Unit. Together, these
services reach a diverse group of pregnant
women in Saskatoon, in which primi-
parous women are disproportionately rep-
resented.

Recruitment
All women registering for prenatal class-

es or making contact with the outreach
program between April 1, 1993 and March
31, 1994, who were between their fourth
and seventh months of pregnancy were
approached to take part in the study. All
eligible women were sent a letter and pam-
phlet describing the study, then contacted
by telephone to arrange an interview. Of
the 728 women deemed eligible, we were
unable to reach 14; of the remainder, 605
gave informed consent and completed the
initial interview (83% participation rate).
Interviewers completed a brief question-
naire with those who refused to participate.

Sample size calculations13 indicated that
600 subjects would be sufficient to esti-
mate the proportions of risk behaviours
during pregnancy in the range of 5% to
45% with a 95% probability that these
estimates would be within 3.0% to 4.5%
of the population values.

Interviews
Personal interviews were conducted by

four trained female interviewers, who
recorded data directly into a laptop com-
puter using a computer-assisted personal
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Canadian data on prenatal exposure to
alcohol, tobacco, psychoactive drugs, and
caffeine are sparse. This study presents preva-
lence rates in Saskatoon for these four risk
behaviours during the first trimester of preg-
nancy and their associations with sociodemo-
graphic factors. Personal interviews were
conducted with 605 pregnant women (83%
participation rate). The most commonly
used substance was caffeine (87%), followed
by alcohol (46%), tobacco (30%), and psy-
choactive drugs (7%). Overall, 36% of
women reported using two substances, 16%
three, and 4% all four substances. In general,
risk behaviours were more prevalent among
women with lower education and income
levels, Aboriginal or Métis background, those
not living with a partner, those with previous
births, and, in some cases, younger women.
The findings illuminate the needs of particu-
lar groups of pregnant women and the
importance of understanding maternal risk
behaviour within the structural and cultural
realities of women's lives.

A B R É G É

Il y a peu de données sur l'exposition pré-
natale à l'alcool, au tabac, aux médicaments
psychotropes et à la caféine au Canada. Cette
étude présente les taux courants de préva-
lence à Saskatoon de ces quatre comporte-
ments à risque pendant le premier trimestre
de la grossesse et leurs associations aux fac-
teurs sociodémographiques. Des données ont
été recueillies auprès de 605 femmes
enceintes (taux de participation de 83 %) à
l’aide d'entretiens personnels. La caféine était
le produit le plus utilisé (87 %), suivi par l'al-
cool (46 %), le tabac (30 %), et les médica-
ments psychotropes (7 %). En tout, 36 %
des femmes ont admis l'utilisation de deux
de ces produits, 16 % de trois et 4 % de tous
les quatre. En général ces comportements à
haut risque sont plus répandus parmi les
femmes avec de bas niveaux de scolarité et de
revenu, d'origine autochtone ou Métis, ne
vivant pas avec un partenaire, ayant eu des
accouchements et, dans certains cas, d'un
jeune âge. Ces résultats font ressortir les
besoins de certains groupes de femmes
enceintes et l'importance de comprendre le
comportement à haut risque des mères à tra-
vers les réalités structurelles et culturelles de
la vie des femmes.
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interview (CAPI) program.14 The CAPI
procedure was uniformly well received by
the participants.

Questionnaire
Participants were asked about their use

of alcohol, tobacco, psychoactive drugs,
and caffeine for two time periods: during
the three months immediately before they
knew they were pregnant (pre-pregnancy)
and in the first trimester of pregnancy.

Alcohol use. Alcohol consumption was
measured by a modification of the quantity-
frequency questions developed by Day et
al.15 For each beverage (beer, wine, and
hard liquor), respondents reported their
usual quantity and frequency of intake,
and style of drinking. From this informa-
tion an average daily volume (ADV) score
was developed.

Cigarette smoking. Participants were
asked whether they currently smoked ciga-
rettes and, if so, the number of cigarettes
smoked daily. Ex-smokers were asked
when they had quit, and if during preg-
nancy, the week in pregnancy they had
stopped, and the number of cigarettes usu-
ally smoked before quitting.

Psychoactive drug use. Respondents were
asked whether they had used any psychoac-
tive drugs and, if so, to indicate from a list
the type(s) used.

Caffeinated beverage use. Quantity and fre-
quency of consumption of coffee, tea, and
caffeinated soft drinks were assessed using a
parallel format to the alcohol questions.

Sociodemographic information was also
collected (age, education, income, marital
status, ethnic/cultural identity, and parity).
Household income and number of persons
in household were cross-classified to create
a 5-level ordinal variable measuring
income adequacy.16

Data analysis
Bivariate analysis tested associations

between risk behaviour during pregnancy
and sociodemographic variables (chi-
square statistics). 

Next, logistic regression analysis was con-
ducted to examine the multivariate rela-
tionships between the sociodemographic
variables and each risk behaviour. Each
behaviour was coded as a dichotomous
variable: those reporting having used a sub-

stance were coded as 1 and abstainers were
coded as 0. (For smoking, “users” included
those who had quit after becoming preg-
nant.) Dummy variable coding was used
for categorical independent variables with
the reference category chosen to represent
the lowest expected risk of behaviour. The
assumption of linear relationships between
each risk behaviour and independent vari-
ables was examined using the -2 log-
likelihood chi-square statistic, and where
appropriate the final models were re-
estimated using the correct scale of the vari-
ables.17 Thus, the income adequacy variable
was modeled as a dichotomous variable for
predicting alcohol use, and as a continuous
ordinal variable for psychoactive drug use. 

We used normalized sample weights in
the analysis of these data. The sampling
weight is the inverse of the probability of
selection, which is represented by the pro-
portion of the actual number of respondents
in each age category among the total target-
ed population in that same age category.
Age-specific counts of all women giving
birth in 1992-93 in Saskatoon were
obtained from Saskatchewan Vital Statistics.
Sample weights assigned to each respondent
were divided by the mean sample weight to
adjust for differing sampling probabilities.
This procedure has the effect of re-
weighting the sample to approximate the
population distribution, while maintaining
the study sample size as the total number of
observations used in the analysis.

RESULTS

Participation
Participants did not differ significantly

from non-participants in terms of age, edu-
cation, perceived health, parity, or whether
they had seen a doctor during their preg-
nancy. However, those who participated
were slightly more likely to be homemakers
or out of the work force (p<0.05). 

Compared with all women giving birth
in Saskatoon during 1992-93, study partic-
ipants tended to be younger and were
more likely to have had no previous births
(both p<0.001). 

Sample characteristics
Table I presents the sociodemographic

characteristics of the study group. One

fifth of the respondents were neither mar-
ried nor living common-law, 46% did not
have postsecondary education, and 54%
were in the three lowest income adequacy
groups. The study group was ethnically
heterogeneous, 15% identifying themselves
as being of Aboriginal or Métis ancestry.
Primiparous women constituted 70% of
respondents.

Prevalence and level of risk behaviour
Table II shows total and age-specific

prevalence rates for each risk behaviour
during pregnancy. A substantial propor-
tion of women reported engaging in each
behaviour, except psychoactive drug use.
The most commonly used substance was
caffeine (87%); however, relatively fewer
women (14%) consumed more than the
equivalent of three cups of coffee per day.
About 46% reported drinking alcohol,
with almost three quarters of these having
fewer than two drinks a week on average.
Almost a third smoked, of whom 52%
smoked fewer than 10 cigarettes daily.
About 7% of women reported psychoac-
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TABLE I
Characteristics of the Study

Population, Saskatoon Pregnancy
and Health Study, 1993-94 (n=605)

Age (years) No. (%)
19 or less 47 (7.8)
20-24 130 (21.5)
25-29 187 (30.8)
30-34 176 (29.1)
35 plus 65 (10.8)

Marital Status
Married/common-law 485 (80.2)
Not married/
not common-law 120 (19.8)

Educational Status
Grade school (1-8 yrs) 15 (2.5)
High school (9-12 yrs) 266 (43.9)
Postsecondary (13+ yrs) 324 (53.6)

Income Adequacy
Lowest 99 (16.8)
Lower middle 108 (18.3)
Middle 113 (19.2)
Upper middle 197 (33.4)
Highest 73 (12.3)

Ethnic Background
Non-aboriginal 410 (67.8)
Aboriginal or Métis 90 (14.8)
Other 105 (17.4)

Parity
Primipara 424 (70.0)
Multipara 181 (30.0)

Note: 15 subjects had missing values for
income variable.



tive drug use, and most of these used only
one type of drug, usually marijuana.

The prevalence of each risk behaviour,
except drinking, varied with age.
Psychoactive drug use was more frequent-
ly reported by younger women. For
smoking and caffeine use, the associations
with age were more complex. Compared
with older women, younger women were

more likely to smoke; however, smokers
who were 35 years or older tended to
smoke more heavily. Consumption of caf-
feinated beverages by age had a U-shaped
distribution, being more likely among the
youngest and oldest women. Women 35
years or older were also more likely to
consume moderate to heavy amounts of
caffeine.

Sociodemographic correlates of risk
behaviour

Table III reports adjusted odds ratios
and their 95% confidence intervals for the
statistically significant sociodemographic
variables included in each of the final risk
behaviour models.

Education was an important predictor of
all four behaviours. Those with a grade
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TABLE III
Significant Sociodemographic Predictors of Each Risk Behaviour During the First Trimester, 

Final Logistic Regression Models

Alcohol Use Smoking Psychoactive Drugs Caffeine Use
(User vs Abstainer) (Smoker vs Non-smoker) (1 or more vs None) (Heavy vs other)

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Age (years)
15-19 1.00 Reference
20-24 1.79 (0.56, 5.70)
25-29 1.91 (0.57, 6.41)
30-34 2.26 (0.63, 8.14)
35 + 7.53 (2.10, 26.94)

Marital Status
With partner 1.00 Reference
Without partner 2.02 (1.21, 3.38)

Education Level (years)
Grade school (1-8) 1.46 (0.46, 4.63) 0.90 (0.26, 3.05) 9.16 (1.90, 44.17) 4.18 (1.14, 15.33)
High school (9-12) 1.78 (1.25, 2.53) 1.80 (1.19, 2.74) 4.73 (1.58, 14.15) 1.21 (0.67, 2.17)
Postsecondary (13+) 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference

Income Adequacy* 0.47 (0.32, 0.69)
Lowest 9.56 (2.47, 37.00) 11.85 (1.93, 71.30)
Lower middle 1.00 Reference 11.22 (2.98, 42.20) 8.57 (1.41, 52.08)
Middle 5.22 (1.40, 19.47) 5.67 ( 0.97, 33.12)
Upper middle 1.89 (1.32, 2.71) 5.87 (1.64, 21.14) 3.77 (0.7, 21.16)
Highest 1.00 Reference 1.00 Reference

Ethnic Background
Non-aboriginal 1.00 Reference 1.00 Reference 1.00 Reference
Aboriginal or Métis 1.75 (1.05, 2.92) 3.16 (1.81, 5.49) 2.26 (1.03, 4.95)

Parity
Primipara 1.00 Reference
Multipara 2.03 (1.11, 3.73)

OR=Odds ratio, CI=Confidence interval.
* Scaled as a dichotomous variable (upper middle/highest vs other) for alcohol use, and a continuous ordinal variable for psychoactive drug use.

TABLE II
Prevalence of Each Risk Behaviour During First Trimester by Age, Saskatoon Pregnancy and Health Study, 1993-94

%Alcohol use* %Cigarette smoking† %Psychoactive drug use† %Caffeine use†

Light Moderate Heavy Light Moderate Heavy Light Moderate Heavy
(ADV (ADV (ADV (1-9/ (10-19/ (20+/ Two or (1-150 (151-299 (300+

None 0.01-0.39)0.40-0.89) 0.90+) None day) day) day) None One more None mg/day) mg/day) mg/day‡) No.

Age (years)
�19 51.1 31.9 6.3 10.6 36.2 42.5 14.9 6.4 78.7 14.9 6.4 6.4 68.1 14.9 10.6 47
20-24 53.1 29.2 7.7 10.0 58.5 22.3 12.3 6.9 89.2 8.5 2.3 9.2 64.6 11.5 14.6 130
25-29 55.6 32.6 9.1 2.7 74.3 16.0 7.5 2.1 95.2 4.3 0.5 15.0 61.5 12.8 10.7 187
30-34 56.8 32.9 5.1 5.1 80.7 7.4 9.1 2.8 96.6 2.8 0.6 15.9 63.1 11.9 9.1 176
�35 46.1 41.5 6.2 6.2 72.3 4.6 13.8 9.1 96.9 3.1 - 7.7 33.8 18.5 40.0 65

Overall % 54.0 32.9 7.1 6.0 69.6 15.7 10.2 4.5 93.2 5.5 1.3 12.6 60.2 13.0 14.2 100.0

* Average Daily Volume (ADV): 0.01-0.39, equivalent to �2 drinks per week; 0.40-0.89, 3-6 drinks per week; 0.90+, �7  drinks per week.  A standard
drink is defined as 12 ounce can of beer or 1 ounce glass of hard liquor, or 5 ounce glass of wine.

† Chi-square test, p<0.001
‡ 300 mg of caffeine is equivalent to approximately 3 cups of coffee, 5 to 6 glasses of soft drinks, or 7 to 8 cups of tea.



school education were at significantly high-
er risk for using psychoactive drugs and
caffeine than those with postsecondary
education. Income adequacy was generally
inversely related to use of tobacco, drugs,
and caffeine, but positively associated with
alcohol use.

Individuals of Aboriginal or Métis ances-
try were more likely to report alcohol use,
smoking, and drug use than others.
Women not living with a partner were
twice as likely to smoke as others. Heavy
caffeine use was associated with having had
one or more previous births and being
older.

Multiple risk behaviours
Table IV shows the percentages of

women engaging in each possible combi-
nation of behaviours. Overall, 36% report-
ed two risk behaviours, the most common
combinations being drinking and caffeine
use (24%) and smoking and caffeine use
(11%). About 16% of respondents
engaged in three risk behaviours, which
were in almost all cases drinking, smoking,
and caffeine consumption. Finally, 4% of
women reported engaging in all four risk
behaviours.

Sociodemographic correlates of multiple
risk behaviours

As Table V shows, the factors associated
with engaging in multiple risk behaviours
(� 2 vs. 1 or 0) were having a high school
rather than postsecondary education, being
of Aboriginal or Métis background, and, in
particular, having a lower income. Women
in the two lowest income categories were
over six times as likely as women with the
highest income to engage in two or more
risk behaviours; women of Aboriginal/
Métis ancestry were over two and one half
times as likely to report multiple risk
behaviours as others. 

DISCUSSION

This study found health risk behaviours
to be fairly common among women during
the first trimester of pregnancy. Of partic-
ular concern are the large numbers of
women continuing to smoke (30%) and
drink (46%) during early pregnancy. Even
more disturbing is the fact that slightly

over one half of participants engaged in
two or more risk behaviours, and one fifth
engaged in three or four. 

Although prenatal caffeine consump-
tion—the most common behaviour noted
here—appears less harmful than the other
three risk behaviours studied, little is
known about its possible interactions with
other substances. Moreover, risk behav-
iours in general were especially prevalent
among women with lower education and
income levels, Aboriginal or Métis back-
ground, and in some cases, those not living
with a partner, or those with previous
births. Women in these circumstances are

likely to face additional threats to their
well-being and have more limited resources
with which to respond. The combined
impact of multiple risk behaviours and
stressful socioenvironmental conditions on
birth outcomes has not been established;
this is one of several areas that future
analysis of the longitudinal data from the
SPHS will address.

Our sample was not completely repre-
sentative of all women giving birth in
Saskatoon, but it was heterogeneous in
terms of demographic characteristics as
well as risk behaviours. As such, our sam-
ple is likely to be similar to many other
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TABLE V
Significant Sociodemographic Predictors of Multiple Risk Behaviours 

During the First Trimester, Final Logistic Regression Model

Two or More Risk Behaviours vs One or None
OR (95% CI)

Education Level
Grade school (1-8 years) 1.12 (0.34, 3.70)
High school (9-12 years) 1.79 (1.16, 2.75)
Postsecondary (13+ years) 1.00 Reference

Income Adequacy
Lowest 6.57 (2.14, 20.14)
Lower middle 6.34 (2.10, 19.19)
Middle 2.86 (0.94, 8.72)
Upper middle 3.00 (1.03, 8.71)
Highest 1.00 Reference

Ethnic Background
Non-aboriginal 1.00 Reference
Aboriginal or Métis 2.65 (1.55, 4.55)

OR=Odds ratio, CI=Confidence interval.

TABLE IV
Multiple Risk Behaviour During the First Trimester, 
Saskatoon Pregnancy and Health Study, 1993-94

No. (%)

One Risk Behaviour Only (n=210; 34.7%)
Alcohol use 11 (1.8)
Smoking 2 (0.3)
Psychoactive drugs 0
Caffeine use 197 (32.5)

Two Risk Behaviours (n=219; 36.2%)
Alcohol use & smoking 4 (0.7)
Alcohol use & psychoactive drugs 2 (0.3)
Alcohol use & caffeine use 147 (24.4)
Smoking & psychoactive drugs 0
Smoking & caffeine use 63 (10.5)
Psychoactive drugs & caffeine use 3 (0.4)

Three Risk Behaviours (n=95; 15.7%)
Alcohol use, smoking & psychoactive drugs 1 (0.2)
Alcohol use, smoking & caffeine use 83 (13.7)
Alcohol use, psychoactive drugs & caffeine use 6 (1.0)
Smoking, psychoactive drugs &  caffeine use 5 (0.9)

All Four Risk Behaviours
Alcohol use, smoking, psychoactive drugs & caffeine use 24 (3.9)

Abstainer from All Four Risk Behaviours 57 (9.4)



pregnant populations in Canadian cities,
making our findings relevant to other set-
tings. 

Comparing risk behaviour prevalence
rates across studies is complicated by the
fact that these behaviours are embedded in
the ethnocultural and socioeconomic con-
text of each study setting. Nevertheless, it
is interesting to note the similarities
between our findings and those of other
recent Canadian studies. For example, a
population-based survey in the Ottawa-
Carleton region18 found that 19% of
women smoked after the first trimester,
and a large population-based study of a
perinatal database in Nova Scotia19 report-
ed that 32% of women smoked at some
time during pregnancy (vs. 30% in the first
trimester here). Rates of psychoactive drug
and caffeine use in this study were also
generally in close agreement with other
Canadian research.20,21

In terms of the predictors of behaviour,
a Canadian study20 found mean caffeine
consumption to increase with maternal
age, but to be related negatively to educa-
tion and family income—findings corrob-
orated by our study. Correlates of prenatal
drug use reported in other studies21-23 are
also consistent with our results, namely
that drug use is more common among
younger, unmarried, less educated women.
With regard to ethnic background, U.S.
studies have found prenatal drug use to be
more prevalent among African-
Americans,22,23 whereas Canadian studies
of prenatal risk behaviour have examined
largely Caucasian samples.10,18,20,21 In our
study, Aboriginal and Métis ancestry were
consistently associated with each of the risk
behaviours examined.

Our findings indicate a continuing need
for interventions to help women reduce

their use of potentially harmful substances
during pregnancy. These interventions
should take into account the socioeconom-
ic and ethnocultural correlates of risk
behaviour observed here, which suggest the
need for multiple strategies addressing the
factors underlying substance use, in order
to assist women in making lasting change. 
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