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ABSTRACT

The negative health effects of women's drinking, smoking, other drug use,

and inadequate diet during pregnancy on the fetus have been well

documented. Another body of research suggests that such psychosocial factors

as stress, anxiety, social interactions, and maternal attitude towards pregnancy

may also affect reproductive outcomes. This may be due, at least in part, to the

effects of these psychosocial factors on health behaviours such as those just

mentioned. The present study brings together these two previously separate

lines of research, by comprehensively examining the relationship of

psychosocial and biomedical factors to prenatal risk behaviour.

The study, based on baseline data from a multi-wave longitudinal study,
focused on five prenatal risk behaviours: alcohol drinking, smoking,

psychoactive drug use, caffeinated beverage consumption, and inadequate diet.

The purpose of this study was three-fold: (a) to examine the psychosocial,

sociodemographic, and biomedical predictors of change in prenatal risk

behaviour from pre-pregnancy to first trimester, (b) to examine the

independent predictors of prenatal risk behaviour during pregnancy, and (c) to

test an integrated, a priori model of prenatal risk behaviour.

A face-to-face computer-assisted interview during the second trimester of

pregnancy collected data from 452 prenatal clients of a city-wide public health

unit (80% participation rate). This sample consisted of mostly primiparous

women (59%), ranging in age from 15 to 39 years (56% 20-29 years),60% of

whom had a high school education or less, and 17% of whom were Native. The
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questionnaire, administered by trained female interviewers, covered four broad

areas--psychosocial, biomedical, sociodemographic, and behavioural variables.
-

Significant change in risk behaviour was reported from pre-pregnancy to

the first trimester, with 41 % giving up alcohol and 39% quitting drug use; while

only 9% of smokers and consumers of caffeinated drinks gave up these habits.

On the other hand, sizable numbers of women continued to engage in risk

behaviours during early pregnancy: 47% continued to smoke, 46% drank

alcohol, 23% consumed caffeine equivalent to three or more cups a day, and

13% used psychoactive drugs.
Three types of multivariate analysis were carried out to address the study

objectives. First, in terms of significant predictors of behaviour change,
discriminant function analysis found that experiencing fewer negative life

events in the preceding 12 months and higher desirability of pregnancy were

associated with quitting drinking, smoking, and using drugs. Also, women

whose partners did not smoke were more likely to give up drinking and

smoking. In addition to these variables, each type of behaviour change had

unique predictors.

Second, logistic regression analysis found that the strongest two predictors .

of risk behaviour during the first trimester were the respondent's level of

education attained and the smoking status of the father of the baby. Those

women who did not complete high school were about 3.6 times more likely to

engage in three or more risk behaviours, and those who reported that their

partner smoked were 3.4 times more likely to engage in a higher number of risk

behaviours than their respective counterparts. Other significant predictors of

risk behaviour were: Native ethnicity, having experienced a previous

miscarriage, drinking as a social activity, conflicted support network, and

higher number of negative life events.
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Third, structural equation modeling tested an a priori model of prenatal risk

behaviours. Two types of stressors, negative life events and social stressors

(operationalized as level of income adequacy, years of education, and marital

status) were found to have a strong direct impact on the number of risk

behaviours, as well as an indirect effect, mediated by such psychosocial factors

as mastery, emotional social support, self-esteem, and desirability of

pregnancy. These psychosocial factors in tum influenced perceived stress,

which also had a direct effect on behaviour. The third hypothesized type of

stressor, reflecting biomedical risk based on problems in previous pregnancies,

had only an indirect impact on behaviour, by increasing perceived stress.

The findings of this study illuminate the needs of particular groups of

pregnant women (e.g., Native, socioeconomically disadvantaged), and the

importance of understanding risk behaviour within the structural, cultural, and

psychosocial realities of their lives.

What are the implications of the study findings for health promotion during

pregnancy? The finding that prenatal risk behaviours are not randomly
distributed across the population, but are socially patterned and

interconnected, suggests that approaches to health promotion during

pregnancy need to be broad-based and include multiple strategies. These

strategies should focus not only on individual women and their immediate

environment (i.e., family and friends), but also involve the broader community
and public policy levels.
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Chapter 1

INTRODUCTION

The health consequences of behaviours such as smoking, excessive alcohol

use, and other substance abuse have been extensively documented in the past

several decades, not only in terms of their impact on health in the general

population (Chick, 1982; Klatsky, Friedman, & Siegelaub, 1981; Popham,

Schmidt, & Israelstam, 1985), but also the effects of prenatal exposure to these

substances on the fetus and infant (Clarren & Smith, 1978; Department of Health

and Human Services, 1979). Exposure to alcohoi, smoking, drugs, caffeine and

poor diet during pregnancy have been implicated in a variety of undesirable

reproductive outcomes, ranging from premature delivery, low birthweight, and

minor congenital anomalies to more severe events, such as birth defects, long
term morbidity, and even perinatal death (Abel, 1984; Hawkins, 1987; Institute of

Medicine, 1985; Sexton, Fox, & Hebel, 1990; Streissguth, Barr, Martin, & Herman,

1980).

Another body of research has examined the effects of psychosocial factors,

such as stress, anxiety, and maternal attitude towards the pregnancy, on

reproductive outcomes, with mixed results. What is lacking is a comprehensive
research approach which ties these areas together.

Several researchers in prenatal health have stressed the need for future

research to take a comprehensive view of the relations of psychosocial,

biomedical, and behaviouralfactors to reproductive outcomes, organized within a

coherent theoretical framework (Chalmers, 1982; Istvan, 1986). We need answers
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not only to the question, what causes a certain birth defect or low birthweight, but

also, how could this birth defect or low birthweight have been prevented. It is not

sufficient to know that excessive drinking or smoking or a poor diet contributes to

adverse birth outcomes; we must also search for a better understanding of why

and how these behaviours occur and in what contexts, since this has very

important implications for prevention efforts.

The present study aims to increase such understanding, by examining the

relationship of psychological and social factors to behaviours which are

associated with a range C?f adverse reproductive outcomes, among prenatal clients

of a city-wide public health unit in a medium-sized Canadian prairie city. By

linking psychological and social factors with prenatal behaviours, it brings

together two bodies of research-one concerned primarily with the harmful effects

of prenatal use of alcohol, tobacco, and other substances on infants and the other

which examines the relationship between psychosocial factors and adverse

pregnancy outcomes.

Furthermore, by employing a comprehensive conceptual model, this study
not only allows the documentation of the frequency of risk behaviours during

pregnancy, but also helps to understand the nature of the relationships between

and among various psychological, social, and biomedical factors and prenatal
behaviour. �i1e many researchers have linked these separate classes of factors

with prenatal behaviour, very few have examined their combined influence.

Finally, this study also explores the factors which determine change in

behaviours from pre-pregnancy to early pregnancy. This has obvious direct

implications for prevention.
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1.1 Research Goals and Objectives

The purpose of this study was to examine three major research questions.
1. First, the study examined the relationships between a range of biomedical,

psychosocial, and sociodemographic variables and five prenatal risk behaviours:

alcohol drinking, smoking, psychoactive drug use, caffeinated beverage

consumption, and inadequate diet. Specifically, it tested the following

hypotheses:
a. Among psychosocial factors, negative life events, perceived stress, lack of self

esteem, lack of mastery, depression, and anxiety will be positively associated

with risk behaviour, while desirability of the pregnancy and social support will

be negatively associated.

b. Among biomedical factors, previous pregnancy and neonatal complications

(miscarriage, stillbirth, low birthweight, preterm delivery, Caesarean delivery,
neonatal death, and other complications during labour or delivery) and poor

health status will be positively associated with risk behaviour, while pregnancy

symptoms will be negatively associated with risk behaviour.

c. Among sociodemographic factors, level of education, household income,

marital status, employment status, ethnicity, and age will be independently
associated with risk behaviour.

2. The second research objective addresses the correlates of change in behaviour.

The aim was to determine the strongest predictors of positive changes in the risk

behaviours from pre-pregnancy to the first trimester (i.e., cessation of drinking,

smoking, drug use, and caffeine consumption). The following hypotheses were

tested:
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a. Among psychosocial factors, negative life events, perceived stress, lack of self

esteem, and low mastery will be negatively related to cessation of risk behaviour,

while desirability of the pregnancy and social support will be positively related

to cessation of risk behaviour.

b. Among biomedical factors, previous pregnancy and neonatal complications

(miscarriage, stillbirth, low birthweight, preterm delivery, Caesarean delivery,
neonatal death, and other complications during labour or delivery) and poor

health status will be negatively related to cessation of risk behaviour, while

pregnancy symptoms will be positively related to cessation of risk behaviour.

c. Among sociodemographic factors, level of education, household income,

marital status, employment status, ethnicity, and age will be independently
related to change in risk behaviour.

3. The third major objective of this study was to test an integrated model of

prenatal risk behaviour. This a priori model specifies the relationship between

psychosocial, biomedical, and sociodemographic factors and an index of risk

behaviour, as well as interrelationships among these factors. The model and its

specific pathways are described in more detail in Chapter 3.

The study also documented the prevalence and distribution of alcohol

consumption, cigarette smoking, psychoactive drug use, and coffee, tea, and soft

drink consumption in the three months before pregnancy and in the first

trimester, as well as dietary adequacy at the time of interview, among prenatal
clients of a public health unit in Saskatoon.
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1.2 Significance and Relevance

The effects of maternal behaviour during pregnancy on the fetus and its

subsequent development have been well documented. The range of negative

consequences that has been associated with alcohol use, smoking, substance use,

inadequate diet, and caffeine intake includes low birthweight, low Apgar scores,

congenital anomalies, perinatal death and long-term behavioural and

developmental deficiencies (Little, 1981). The adverse effects of excessive

drinking during pregnancy, in particular Fetal Alcohol Syndrome (FAS) and

alcohol-related birth defects (ARBO), have been clearly demonstrated (Abel,

1988).

It is now widely believed that FAS/ARBO is the most common cause of

mental retardation in North America and the most preventable perinatal
condition (Abel & Sokol, 1986). The impact of these disabilities starts early and

lasts a lifetime, with an enormous human cost, in addition to stretching the

medical, social, and educational resources of the society. The present research

provides a firmer basis for the design and implementation of programs that will

prevent these disabilities and life-long disorders.

Although many women make positive changes in their health-related

behaviour during pregnancy, some are unaware of the possible harmful effects of

particular behaviours, or are unable or unwilling to change (Russell, 1991). This

study will examine the factors that differentiate women who continue to practise

risk behaviours from those who discontinue them. The findings of the present

study may help health professionals design and implement more effective and

relevant prevention programs, particularly for high-risk pregnant women;

Finally, an important theoretical contribution of this study is the elucidation

and testing of a integrated model of prenatal risk behaviour. Previous research
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in this field has been mostly atheoretical and based on only a few variables

(Istvan,1986). By taking a biopsychosocial approach to examining the complex
web of factors related to various behaviours during pregnancy (and ultimately to

7

numerous adverse effects), this study will integrate and extend previously

separate lines of research.

Information on the prevalence of risk behaviours among pregnant women in

Canada is, at best, scanty. Generalizing prevalence data from this study to the

overall population must be done with caution, due to the selected nature of the

study sample. However, within this limitation, this study does add to our

overall understanding of the prevalence of drinking, smoking, psychoactive drug

use, caffeine beverage consumption, and inadequate diet during pregnancy

among an urban population in Canada.



Chapter 2

REVIEW OF RELEVANT LITERATURE

The impact of maternal behaviour on the health of the fetus has received

increasing attention over the past decades, not only from researchers, but also

from policy-makers and the popular press. While drinking in pregnancy and its

attendant negative health consequences have attracted the most attention in

recent years, the harmful effects of other behaviours such as drug use, smoking,
and use of caffeinated drinks have not gone unaddressed.

The adverse effects of prenatal risk behaviours such as drinking, smoking,
and psychoactive drug use have been well established in many studies, although

-

there is still much to learn. Moreover, research has documented the prevalence
and patterns of these risk behaviours both just prior to pregnancy as well as

during pregnancy among various prenatal populations. .

The effects of psychosocial factors on pregnancy outcomes have also been a

subject of growing research interest in recent years. Although many questions
remain unaddressed, research in this area has shown that such psychosocial
factors as stress, social support, anxiety, and depression have importa�t
implications for a variety of pregnancy and neonatal outcomes. Little is known

about the mechanisms through which these factors may produce such outcomes,

but one plausible route is through their impact on risk behaviour during

pregnancy.

The main purpose of this chapter is to review the important evidence

regarding the distribution and determinants of prenatal health behaviour. This

7



8

will be done by focusing on the sociodemographic, psychosocial, and biomedical

determinants of risk behaviour, and critically reviewing the available evidence.

The first major section reviews research which has documented the prevalence
. and patterns of each of the five prenatal risk behaviors: use of alcohol, cigarettes,

drugs, and caffeinated drinks, and inadequate dietary intake. The second section

concentrates on linking each of these behaviours with health outcomes. The

third section summarizes research that has examined the determinants of these

prenatal health behaviours, organized by each of the three major variable

categories: sociodemographic, psychosocial, and biomedical. The concluding
section highlights the major limitations in existing studies and explains the

rationale for the present study.

2.1 Prevalence of Risk Behaviour During Pregnancy

Risk behaviour, here, refers collectively to the use of alcohol, tobacco,

psychoactive drugs, and caffeinated beverages, and inadequate diet during

pregnancy. This section reviews studies that have documented the prevalence
and distribution of risk behaviours in the general population of women of

childbearing age as well as in specific prenatal populations.

2.1.1 Alcohol Use

In the 1990 Health Promotion Survey (Pederson, 1993) 51 % of Canadian

women reported drinking at least once in the previous month (defined here as

current drinkers). Generally, younger women were most likely to be current

drinkers. Specifically, for women between 15 and 44 years, the prevalence of

current drinkers was 53%. Among women in Saskatchewan who drank, the"
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number of drinks, on average, consumed in the week preceding the survey was

approximately 2.0, compared with the slightly higher national average of 2.3

drinks.

Data collected in the Behavioral Risk Factor Surveillance System over four

years (1985 through 1988) in the U.S. indicate that 25% of pregnant women

between 18 and 45 years of age drank alcohol in the month preceding the survey

(Serdula, Williamson, Kendrick, Anda, & Byers, 1991). In several other large

community surveys in the U.S., at least 5% of pregnant women have reported

taking two or more drinks daily (Fox, Brown, Koontz, & Kessel, 1987; Little, 1977;

Sokol, Ager, Martier, Debanne, Ernhart, Kuzma, et al., 1986; Weiner, Rosett,

Edelin, Alpert, & Zuckerman, 1983). According to Sokol and his colleagues
(Sokol, Miller, Debanne, Golden, Collins, Kaplan, et al., 1981) 6 to 8% American

women in their childbearing years can be classified as "problem drinkers. It

Although it has been reported that the total number of women who use alcohol

during pregnancy has decreased in recent years, the prevalence of heavy

drinking or daily use is believed to be stable at 5 to 8% (Prager, Malin, Spiegler,
Van Natta, & Placek, 1984).

2.1.2 Smoking
several American studies indicate that 22 to 35% of women smoke during

pregnancy (Ewing, 1991; Kleinman & Madans, 1985; Streissguth, Darby, Barr,

Smith, & Martin, 1983). The National Natality Survey conducted in the U.S.

found that 22% of married women smoked during pregnancy, and, of these, 37%

reported smoking at least one pack a day (Kleinman & Madans, 1985).

Among women who are alcohol- or drug-dependent, almost half smoke more

than one pack of cigarettes a day. As in alcohol use, while the prevalence of

tobacco use in women has gradually declined, use in pregnant women has fallen
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more slowly (Kleinman & Kopstein, 1987). In fact, as Kleinman and Kopstein

(1987) report, the rate of smoking during pregnancy among African American

women under 20 years of age did not change from 1967 to 1980, and actually

increased slightly among white women under 20 years.

2.1.3 Psychoactive Drug Use

In one study in a primarily inner-city African American sample (Ostrea,

Parks, & Brady, 1989) ,4 to 20% of pregnant women were found to use cocaine

and 14 to 32% used marijuana at least once during their pregnancy. Although
information on prevalence rates in community-based primary care samples is

lacking, they are believed to be lower than those reported from highly selected

inner-city samples (Ewing, 1991). Six percent of women of childbearing age in

the general population in the U.S. reported marijuana use in the past week, and

5% of women reported taking a narcotic at least once during pregnancy (Zagon,

McLaughlin, & Weaver, 1982).

Women who use addictive drugs tend to use multiple: substances (Day,
Cottreau, & Richardson, 1993). In a national membership survey of Alcoholics

Anonymous, 64% of alcohol-dependent women under 31 years of age reported
addiction to at least one other prescription or illicit drug. Pregnant women who

are drug-dependent often decrease use of one drug and increase use of another

that is perceived as less problematic (e.g., switching from cocaine to alcohol or

marijuana) (Ewing, 1991).

2.1.4 Caffeinated Beverage Consumption

Coffee, tea, and soft drinks are the main sources of caffeine in the adult diet in

North America (Graham, 1978). Although information on caffeine consumption

during pregnancy is scarce, data from two large studies in New Haven,
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Connecticut indicate that prevalence of caffeine use in pregnancy is relatively

high (Bracken, Belanger, & Leaderer, 1992; Bracken, Bryce-Buchanen, & Silten,

1982). In a survey of 1, 371 women giving birth in a 4-month period in New

Haven, 30% reported a caffeine intake of more than 150 mg per day (Bracken et

al.,1992). In a separate survey of 1,868 pregnant women in Connecticut, daily

caffeine intake was 192.7 mg in coffee drinkers and 43.5 mg in coffee abstainers

(Bracken et al., 1982).

The increased likelihood of other risk behaviours associated with coffee

consumption has also been studied. In a random sample of 2,714 U.S. adults,

Schreiber and his colleagues (Schreiber, Robins, & Maffeo, 1988) found that the

most important predictors of caffeine intake in women were larger number of .

cigarettes smoked daily, increased weekly consumption of alcoholic drinks, and

a high stress score. Smoking was the single most important predictor of caffeine

intake. Smokers drank about 2.3 times more coffee than did persons who never

smoked.

2.2 Risk Behaviours and Reproductive Outcomes

The influence of various health behaviours during pregnancy on reproductive
outcomes has been of interest to health researchers since the mid-1800s.

However, evidence for a consistent association between prenatal behaviour and

subsequent outcomes did not grow rapidly until after the early 1970s. In the last

two decades numerous studies have linked prenatal alcohol use to low

birthweight and to a collection of congenital anomalies and physical and

intellectual developmental delays (Abel, 1984; Clarren & Smith, 1978) known as
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Fetal Alcohol Syndrome (Kaminski, Rumeau, & Schwart, 1978; Mills, Craubard,

Harley, Rhoads, & Berendes, 19&4; Rosett & Weiner, 1984).

The adverse effects of smoking during pregnancy have also been the focus of

attention in a large number of studies. Smoking during this period has been

consistently linked to an increased risk of fetal loss, retardation of fetal growth,

low birthweight, and perinatal mortality (Department of Health and Human

Services, 1979; Fried, 1993; Fried & Oxorn, 1980; Ounsted & Scott, 1982; Sexton &

Hebel, 1984; Wainwright, 1983). The long-term effects of prenatal smoking on

intellectual and physical development in children are not as definitive as fetal

data. However, as described in two recent reviews (Fried, 1993; Rush &

Callahan, 1989), the relationship between lowered cognitive skills and

developmental problems in childhood and maternal smoking is relatively
consistent, with most studies reporting associations that are either statistically

significant or approaching significance. Even in studies in which statistically

significant differences in mental functioning were not observed, the direction of

differences was almost always to the detriment of the smoker's child.

More recently, the adverse reproductive effects of various licit and illicit

drugs have been examined in several studies (Chasnoff, Chisum, & Kaplan, 1988;

Dixon & Bejar, 1988; Fried & Makin, 1987; Fried, Watkinson, & Willan, 1984;

Fried, 1980; Hingson, Alpert, Day, Dooling, Kayne, Morelock, et al., 1982;

Kandall, Albin, & Cartner, 1977). Although the magnitude of the drug effects
.

found in these studies is generally small, relative to other important predictors of

infant behaviour and development, these results are consistent with the view that

prenatal drug use is associated with adverse pregnancy outcomes and subtle but

significant neonatal behavioural correlates. For example, in a series of studies by

Fried and his colleagues in Ottawa, prenatal use of marijuana was found to be

significantly associated with shortened gestation (Fried, 1980), tremors (Fried et
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al., 1984), and poor visual responses in the newborn (Fried & Makin, 1987).

Further, in a large prospective study in Boston, the investigators found a

significant negative relationship between maternal marijuana use and fetal

growth (Hingson et al., 1982). When confounding measures were controlled for,

women who used marijuana during pregnancy were five times more likely to

deliver infants with features considered compatible with Fetal Alcohol.

Syndrome. Besides marijuana, the use of cocaine (Chasnoff et al., 1988),

amphetamines (Dixon & Bejar, 1988), heroin (Kandallet al., 1977), and

benzodiazepines (Ewing, 1991) during pregnancy have also been implicated in a

number of adverse reproductive outcomes.

Other behaviours during pregnancy that have been associated with

reproductive outcomes include caffeine use and diet. Although many studies

have found a relationship between caffeine use and adverse perinatal outcomes,

not all studies support this. In two studies in the U.S. (Brooten & Jordan, 1983;

Grossier, Rosso, & Wionch, 1982), caffeine use during pregnancy was implicated
in an increased risk of congenital anomalies. However, in a large case-control

study in Finland, consumption of coffee during pregnancy did not significantly
differ between mothers of babies with congenital malformations and mothers of

healthy babies (Kurppa, Holmberg, Kuosma, & Saxen, 1983). While confirming
that there was no convincing evidence implicating caffeine use in congenital

malformations, a recent review of reproductive effects of caffeine goes further

(Dlugosz & Bracken, 1992); the authors conclude that of all the outcomes studied,

the strongest effects of caffeine appear to be on intrauterine growth retardation.

Most studies examining the relationship between maternal diet and

reproductive outcomes have been done on women who were on dietary

supplementation or dietary restrictions during pregnancy (Barsa Gregory, &

Rush, 1987; Rush, Alvir, Kenny, Johnson, & Horvitz, 1988; Rush, Stein, & Susser,
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1980). In general, these studies have found a significant relationship between

maternal diet and birthweight. For example, studies involving populations

experiencing abrupt and severe food deprivation (as in during the Dutch famine

in the winter of 1944-45 and the siege of former Leningrad from, 1941 to 1943)

have found that mean birthweight decreased by as much as 550 g compared to

the period before the famine (Antonov, 1947; Smith, 1947). However, Rush

(1989) has noted the difficulties faced in interpreting results of maternal diet

infant outcome studies, such as the problems of meaningfully assessing

nutritional status and diet in large populations as well as determining the extent

to which decrements in birthweight are associated with perinatal mortality and

morbidity. Furthermore, observational studies must cope with many other

aspects of the pregnant woman's life that co-exist with inadequate diet and

nutritional status. For example, whenever there are limits to nutritional intake

imposed by economic, educational, social or other constraints, there are likely to

be accompanying emotional or physical stresses, such as heavy work, inadequate

housing, exposure to infections or injuries, or family disruption (Rush, 1989).

Although strategies such as mass media campaigns and other health

education efforts have been employed to increase public awareness of the effects

of harmful behaviours during pregnancy, these attempts have generally met with

limited success. Abstention from behaviours such as alcohol use, smoking, and

substance use during pregnancy (as at other times) may be difficult not only
because of their habitual and addictive nature, but also because these behaviours

may be used by women in stressful situations as coping strategies. Of all these

factors influencing risk behaviours, lack of awareness may be only a small part.

Given the links between these behaviours and adverse reproductive outcomes, it

is essential to understand the factors related to women's use of alcohol,
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cigarettes, psychoactive drugs, and caffeinated beverages, and inadequate diet

during pregnancy.

2.3 Detenninants of Risk Behaviour During Pregnancy

Although considerable research effort has focused on documenting the effects

of prenatal behaviour on the fetus, very little is known about the women in these

studies. Apart from the basic demographic characteristics, relatively few studies

have attempted to comprehensively explore the possible relationships between

women's psychosocial environment and their behaviour during pregnancy. The

question of why some women continue to engage in risk behaviour during
.

pregnancy while others are able to fully or partially abstain has rarely been

addressed in the literature.

Studies that have examined the determinants of prenatal risk behaviour tend

to focus on variables of three broad types: maternal sododemographic

characteristics, psychosocial factors, and pregnancy or biomedical risk factors. In

this section, current knowledge regarding the determinants of prenatal risk

behaviour will be discussed, under the above mentioned variable headihgs, each

in him.

2.3.1 Sociodemographic Factors

Most studies of prenatal risk behaviour have included highly selected

samples of women, usually recruited through large tertiary hospitals, prenatal

clinics, or private physicians. Thus, the demographic characteristics of these

samples have been highly varied, reflecting the particular subpopulations which

they represent. Only a few epidemiologic studies of prenatal risk behaviour have
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been based on representative samples of the general population of pregnant

women (Johnson, McCarter, & Ferencz, 1987; Prager et al., 1984; Serdula,

Williamson, Kendrick, Anda, & Byers, 1991) . Within these limitations, however,

many studies have reported a strong independent association between particular

sociodemographic characteristics and prenatal risk behaviour.

In general, women who drink during pregnancy tend to be older (Johnson et

al., 1987; Serdula et al., 1991), white (Johnson et al., 1987; Prager et al., 1984;

Streissguth, 1991), and unmarried (Serdula et al., 1991). Although some studies

have found that women with lower education or household income drink less

than women with higher education and income (Hilton & Condon, 1989; Johnson

et al., 1987), others have reported the opposite finding (Streissguth, Grant, Barr,

Brown, & Martin, 1991). Streissguth and colleagues (1991) found drinking rates

during pregnancy to be significantly higher among women of lower

socioeconomic status (as measured by income) than among women with higher
incomes. They found that 6% of women in an inner-city teaching hospital in

Seattle reported binge-drinking during pregnancy compared with only 1 % of

women in two private hospitals that primarily served a middle-class community.
In recent years, several studies have examineddrinking among adolescent

mothers (Amaro, Zuckerman, & Cabral, 1989; Cornelius, Day, Cornelius, Geva,

Taylor, & Richardson, 1993; Streissguth et al., 1991). These studies consistently

report higher prenatal drinking rates among women who are younger than 19

years, compared to older women. A study which interviewed 253 adolescents

(19 years of age and younger) at the Boston City Hospital "reported a drinking

prevalence of 52% during pregnancy (Amaro et al., 1989). Another study found

that 40% of teen-agers between 14 and 19 years drank during pregnancy

(Streissguth et al., 1991)."
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Although one study found that women who are not married or living with a

partner had higher rates of prenatal drinking (Hilton, 1988), not many studies

have corroborated this finding. Since women who have never married also tend

to be younger it is possible that any observed association between marital status

and prenatal drinking, could in fact be due to another variable, such as age or

educational status.

In comparison to demographic factors that describe women who drink during

pregnancy, those which predict drinking change in pregnancy are somewhat

different. In a prospective study of 1360 women in Pittsburgh, Day and

colleagues (1989) reported that women who drank only during the first trimester

were more likely to be single and white. In contrast, women who continued to

drink through the third trimester were older and black. Further, women who

decreased from heavy alcohol use to low or abstinent levels during pregnancy

were more likely to be white and primiparous.
A study of 267 pregnant women in Atlanta, however, reports different

predictors of drinking change during pregnancy (Cornelius et al., 1993). Women

who continued to drink throughout pregnancy did not differ from those who

stopped in terms of their age, marital status, ethnicity, or income. The most

significant predictors of continued drinking were the length of drinking history,

reported tolerance to alcohol, a history of alcohol-related illness, and drinking by

siblings. The authors conclude that women who continue drinking in pregnancy

may suffer from more chronic and severe alcohol-related problems than women

who discontinue alcohol use.

Women who drink during pregnancy, especially those who drink heavily and

continuously, are more likely to engage in other risk behaviours as well

(Cornelius et al., 1993; Day, et ol., 1993; Serdula et al., 1991). Studies have reported
that prenatal drinkers are more likely to smoke cigarettes (Iohnson et al., 1987;
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Serdula et al., 1991) and use illicit drugs (Cornelius et al., 1993; Johnson et al.,

1987) than those who abstain during pregnancy.

Unlike drinking, both smoking and drug use during pregnancy have been

consistently associated with lower socioeconomic status, as well as being
unmarried and of African American ethnicity in the U.S .. For example,
continued smoking during pregnancy has been strongly related to lower

educational attainment (Fingerhut, Kleinman, & Kendrick, 1990; Williamson,

Serdula, Kendrick, & Binkin, 1989) and being unemployed (Milham & Davis,

1991).

Results from the National Natality Survey conducted in the U.S. illustrate the

association between smoking and education. For every measure of smoking

behaviour, there was a strong trend towards more smoking in pregnancy with

decreasinglevels of education (Kleinman & Madans, 1985). The proportion of

women who did not smoke at all during the 12 months before delivery increased

steadily with education-44% with less than 12 years education did not smoke

compared to 79% with more than 12 years of education: The same pattern was

evident for those who quit smoking after learning they were pregnanb-Tl% with

less than 12 years education quit versus 27% with more than 12 years of

education (Kleinman & Madans, 1985).

Davis and co-workers (1992) report rates of prenatal smoking among Native

American and white women in Washington State. They found a significantly
elevated prevalence of smoking among both married and unmarried older (35

years and above) Native American women relative to white women of the same

age. This is one of the first instances in which data for prenatal smoking for

North American Native women have been reported.

The socioeconomic differences noted above also extend to distinguishing
women who continue to smoke during pregnancy from those who quit. Women
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who quit smoking during pregnancy tend to be older (Madeley, Gillies, Power, &

Symonds, 1989; O'Campo, Faden, Brown, & Gielen, 1992); and married

(Williamson et al., 1989), and to be "lighter" smokers (less than one pack of

cigarettes per day) before pregnancy (Fingerhut et al., 1990).

Among a large U.S. urban population of pregnant women, predictors of

prenatal smoking cessation differed significantly for white and black women

(O'Campo et al., 1992). The investigators found that among white women, higher
educational attainment, being older, and parity were important predictors of

smoking cessation, whereas for black women, only intention to breastfeed was a

significant predictor of smoking cessation during pregnancy.

Women who use psychoactive drugs during pregnancy differ from those who

do not. They are more likely to be African American (in the U.S.), of lower

socioeconomic status, younger, and unmarried (Amaro et al., 1989). Amaro and

co-workers, using both self-report and urine analysis data from 253 pregnant

adolescents in the U.S., report that compared to non-users, marijuana and

cocaine users were more likely to be of African American ethnicity.
Few studies have looked at the factors that predict changes in the pattern of

drug use during pregnancy. However, results from one study indicated that

sociodemographic predictors of drug use change during pregnancy are very

similar to the predictors of prenatal use just described (Streissguth et al., 1991).

Women who continued to use marijuana through the third trimester were

younger, less educated, poorer, more likely to be black, and less likely to be

employed compared with those who decreased use in pregnancy.

Several large-scale studies examining the adverse effects of caffeine intake

during pregnancy have reported demographic correlates of coffee, tea, or soft

drinks. Higher caffeine consumption during pregnancy has been related to older

maternal age (Fortier, Marcoux, & Beaulac-Baillargeon, 1993; Larroque,
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Kaminski, Lelong, Subtil, & Dehaene, 1993; Linn, Schoenbaum, Monson, Rosner,

Stubblefield, & Ryan, 1982; Martin & Bracken, 1987), being white (linn et al.,

1982; Martin and Bracken, 1987), and having less education (Larroque et al., 1993;

Martin and Bracken, 1987), and lower family income (Fortier et al., 1993). None

of these studies reported demographic correlates of change in coffee, tea, and soft

drink consumption during pregnancy.

2.3.2 Psychosocial Factors

There has been extensive research on the role of psychosocial factors on

reproductive health, including pregnancy and neonatal outcomes. However,

with the exception of a few occasional research reports, the same emphasis has

not been given to studying the role of psychosocial factors on risk behaviour

during pregnancy. The studies that have examined the influence of psychosocial
factors on prenatal risk behaviour have usually focused on such variables as the

woman's attitude towards her pregnancy, stress, social support (especially from

her husband and/or mother), and psychological distress or anxiety.
Much has been written about the phenomenon of maternal-fetal attachment

from the perspective of its role in the psychological and physical preparation of

the expectant mother for the event of childbirth and motherhood (see Cranley,

1981� for a review). Fielding and Yankauer (1978) have suggested that pregnancy

may provide an added incentive for some women to abstain from behaviours

that are potentially harmful to the fetus. Studies have shown that higher

desirability of pregnancy is associated with favourable outcomes of pregnancy,

in terms of lower incidences of perinatal death, congenital anomalies, and

postpartum infection and hemorrhage (Laukaran & van den Berg, 1980). More

importantly, some investigators note that women usually develop a powerful
emotional attachment to their unborn child during pregnancy, and that this"
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attachment may mitigate against engaging in risk behaviour (Condon, 1985;

Cranley, 1981; Kruse, LeFevre, & Zweig, 1986). However, the converse may also

be true and cannot be discounted, in that ambivalence and even hostility towards

the pregnancy may actually increase the likelihood of risk behaviour (Hilton &

Condon, 1989).

Of all psychosocial variables studied in relation to their role in adverse

reproductive outcomes and prenatal risk behaviour, life stress and social support

during pregnancy have been the most often implicated. Consistent with the well

developed theoretical notion of the stress-buffering role of social support (Cohen

& Wills, 1985), several studies have examined the interactive effects of stress and

social support on prenatal risk behaviour (Bresnahan, Zuckerman, & Cabral,

1992; Brooke, Anderson, Bland, Peacock, & Stewart, 1989; Lobel, Dunkel-Schetter,

& Scrimshaw, 1992). In addition, these studies have also postulated direct or

main effects of life stress and social support on prenatal risk behaviour.

An independent, direct influence of life stress on prenatal risk behaviour has

been shown in several studies. In a study involving 1226 women (Bresnahan, et

al., 1992), drug- and alcohol-using pregnant women were found to have

experienced a greater number of negative life events in the year preceding the

survey. The authors remark that given the cross-sectional nature of their data, it

is difficult to infer whether the negative life events had led to an increase in use

of alcohol and drugs as means of coping, or whether using drugs and large

amounts of alcohol led to more negative life events, such as loss of employment,
trouble with the legal system, or loss of loved ones.

In a study of 208 women who were primarily a low-income and ethnically

heterogeneous sample, Norbeck and Anderson (1989) found that for white

women, high rather than low social support predicted prenatal drug use. This

finding was in the opposite direction to that predicted by the investigators.
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However, in interpreting this finding, the researchers note that this is consistent

with the emerging concern about the alternative negative side of social

relationships (Coyne & DeLongis, 1986), particularly in relation to risk

behaviour. They theorize that the social networks of the women in their sample

may in fact reinforce negative health practices such as drug use and smoking.
These findings were corroborated by Stephens (1985b) in a study of prenatal

patients who were predominantly of African American background, young, and

of lower socioeconomic status. Social support was found to be significantly
associated with both levels of alcohol use and changes in consumption during

pregnancy. While the two components of the social support measure used in this

study, general support and pregnancy support, were both significantly related to

alcohol use, they were found to' work in opposite directions. General support

was found to be positively associated with drinking, while the specific measure

of pregnancy support was inversely related to prenatal drinking. By way of

explanation, Stephens suggests that, in part, general support may be more a

measure of friendship ties that might encourage social drinking, while pregnancy

support, which is more specific to the task at hand, reflects health-oriented ties,

and therefore discourages alcohol use during pregnancy.

One other recent study (Aaronson, 1989) examined the effect of two specific

types of social support--perceived and received support from women's partner or

family-on abstinence from alcohol, caffeine, and cigarettes during pregnancy.

The researcher found that perceived and received support were significant and

independent predictors of all three behaviours in her predominantly white,

middle-class sample. This researcher speculates that social support may

indirectly affect health by enhancing adherence to health practices that are

beneficial to fetal well-being as well to the health of the pregnant woman. The

decision to alter negative health behaviour to promote positive pregnancy
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outcomes may be reinforced if the pregnant woman perceives or receives

support from family, or other members of her social network. Conversely, lack

of support, or the presence of significant others who themselves engage in

negative health behaviours, may make adherence or change more difficult.

The pregnant woman's relationship with the father of the baby is a critically

important variable during pregnancy. Some studies have shown that women

who live with their partners are more likely to engage in positive health

behaviour as well as to report favourable pregnancy outcomes (Cnattinguis,

Lindmark, & Meirik, 1992). However, evidence for an opposite influence by the

woman's spouse on her behaviour and health also exists (Bresnahan et al., 1992;

Lindqvist & Aberg, 1992; Wakefield, Gillies, Graham, Madeley, & Symonds,

1993). For example, while support from a woman's partner may in general

protect her against the adverse effects of life stress, support given by a drug

using or smoking partner may actually exacerbate the problem, especially if the

support includes supplying and/or using the substance with her.

Living with a partner who engages in substance use has been consistently
linked to women's own risk behaviour during pregnancy as well as with

difficulty in stopping once pregnant. Several studies have found that women

who drink, smoke, or use marijuana and cocaine during pregnancy are

significantly more likely than non-users to report that their partners also engage

in these behaviours (Amaro et al., 1989; Bresnahan et al., 1992). Moreover,

partner's substance use during pregnancy is a significant independent predictor
of women's continued use of alcohol, tobacco, marijuana, or cocaine throughout

pregnancy (Olsen, 1993).

A study of 253 pregnant adolescents recruited through Boston City Hospital

(Amaro et al., 1989) found that, after controlling for age and ethnicity, women

who had used marijuana and cocaine in the past year were three times more
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likely to have a partner who also used these illicit drugs, as well as alcohol.

Further, these investigators found no differences between drug users and

nonusers in the total amount of social support they received. However,

compared with nonusers, users of illicit drugs were more likely to receive

support from their peers (male partners and friends). Although the findings of

this study do not provide clear support for the hypothesis that women's peer

groups facilitate drug use, further research examining the role of pregnant

women's social groups on their behaviour is clearly warranted.

The possible role of anxiety and depression during pregnancy in reproductive
health has been of interest for a very long time, and has been the subject of

empirical research in the past few decades. In a comprehensive review of studies

on stress, anxiety, and birth outcomes, Istvan (1986) notes that although some

studies have found a clear positive relationship between prenatal anxiety and

adverse reproductive outcomes, taken together, the evidence supports only a

relatively weak effect of maternal anxiety on adverse outcomes.

Compared to the extensive number of pregnancy outcome studies reviewed

by Istvan (1986), there have been only a few studies focusing specifically on the

relationship between prenatal anxiety or depression and risk behaviour.

Although the role of anxiety and depression in prenatal behaviour has yet to be

well examined, this has been an area of extensive study in the field of substance

abuse research (Shiffman & Wills, 1985). The most central finding from

substance abuse research, as it applies to the focus of the present research, is that

the use of substances such as alcohol, tobacco, and other drugs may be an

integral part of a coping process individuals resort to when under severe

emotional distress (Wills & Shiffman, 1985).

In a prospective study designed to examine the effects of marijuana, cocaine,

tobacco, and alcohol use among pregnant women (Zuckerman, Amaro,
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Bauchner, & Cabral, 1989), the investigators found a significant association

between women's depressive symptoms during pregnancy and risk behaviours.

Women who had more depressive symptoms were more likely to smoke, drink

alcohol, use cocaine, and have lower weight gain during pregnancy. After

controlling for income, these associations remained significant with the exception

of cocaine use.

However, in a later report based on an expanded sample, the same

investigators found no significant difference in the depressive symptomatology

scores between women who used drugs and those who did not (Bresnahan et al.,

1992). Instead of the obvious conclusion that in this new sample there is no

significant relationship between depression and substance use, the study authors

interpret this finding as evidence for the coping role of drug and alcohol use.

They argue that substance users may not report depression because their drug
and heavy alcohol use may be helping them to cope with their feelings of

depression. Citing the self-medication hypothesis suggested by an earlier

researcher (Khantzion, 1985), the study authors further claim that drug

dependent individuals are self-medicating underlying mood affects, such as

depression, and that their perceived symptoms are therefore lessened by their

drug use.

Boone (1985) reports on the psychological state of pregnant women based on

intensive, in-depth interviews with eight disadvantaged, inner-city African

American women. In this qualitative analysis, which supplemented a larger
case-control study of very low birthweight, Boone found that all women

experienced substantial depression and/or anxiety during most of their

pregnancy, and were typically multiple substance users. Many of the women in

this study indicated that they felt depressed and sluggish, slept a great deal, and

had poor appetites. Psychological distress experienced by these women during
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pregnancy was tied to a longer pattern of failure, distress and disappointment

concerning their overall reproductive histories as well as to a lack of financial

and social support.

Taken together, a review of these few studies that have specifically studied

psychosocial correlates of prenatal risk behaviour highlights two key points.

First, the importance of considering women's risk behaviour within the context of

their family and social relationships is underscored. Women who engage in risk

behaviour during pregnancy may simply be exhibiting a pattern of behaviour

that is at best, normal within their social group, or at worst, even encouraged by
their family and friends. The behaviour of the woman's partner is a significant

determinant of her own behaviour. Though pregnancy or a new baby can be a

strong motivating force for women to reduce risk behaviour, a partner who

himself engages in high-risk behaviour may be a potentially imposing barrier.

Second, studies point to the important role a woman's psychological state

plays in influencing her behaviour during pregnancy. A woman's attitude

towards her pregnancy, her coping skills, and psychological state variables such

as anxiety and depression are possibly important correlates of risk behaviour

which need to be further researched.

2.3.3 Biomedical Factors

The role prenatal risks (i.e., biomedical factors) might play in affecting risk

behaviour during pregnancy is another area that has not been well studied. The

sometimes confusing and inconclusive results seen in the psychosocial obstetrics

research has been attributed, in part, to the lack of consideration of biomedical

and behavioural factors in past research (Istvan, 1986). However, the few studies

that have explored the role of psychosocial factors in pregnancy, within the
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context of risk behaviour and biomedical variables, have not always reported
consistent findings.

McCormick and co-workers (1990) present results from a study which

examined the predictors of prenatal smoking as well as its effects on birthweight

among 458 low-income women in Central Harlem, New York City. They report

that women who continued smoking during pregnancy were significantly more

likely to have experienced a previous miscarriage or have had a low birthweight

baby. Although this study was not able to examine the extent to which previous

poor pregnancy outcomes were also due to negative health behaviour such as

smoking, other evidence suggests that there is a cumulative effect of smoking on

birthweight (Wainwright, 1983).

Parity has also been linked to prenatal smoking (Cnattinguis et al., 1992;

O'Campo et al., 1992) and use of caffeinated beverages (Fortier, et al., 1993;

Larroque et al., 1993; Linn, et al., 1982; Martin & Bracken, 1987). Women who

have had one or more children are in general more likely to smoke and drink

coffee, tea, or soft drinks during pregnancy. Interpreting this finding, one author

(Cnattinguis et al., 1991) notes that women who have had personal experiences of

giving birth to one or more healthy babies may be less motivated to change their

smoking in subsequent pregnancies.

Previous pregnancy outcomes, and medical risks in general, may also exert

their influence on behaviour during the current pregnancy indirectly. For

example, prior history of obstetric difficulty, pregnancy-related diabetes,

maternal age, and other factors are related to increased pregnancy risk

(McCormick, Brooks-Gunn, Shorter, Holmes, Wallace, & Heagarty, 1990).

Awareness of such a history of complications by a pregnant woman can, quite

reasonably, increase anxiety and emotional distress, which in turn may influence

risk behaviour in pregnancy.
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A study involving 1,690 mother-child pairs found a similar association

between previous pregnancy outcomes and prenatal drinking (Hingson et al.,

1982). The results of this study indicate that women who drank more than two

drinks daily, compared to those who abstain or drink less, are more likely to

have experienced previous miscarriage or abortions. In a later report from the

same research team, but based on a smaller sample (n=679), Frank and his

colleagues (1988) make the same observations as their colleagues with regard to

the relationship between previous obstetrical history and cocaine use. They
found that cocaine users were significantly more likely than nonusers to have

experienced at least one episode of sexually transmitted disease prior to

pregnancy, to have given birth to a low birthweight infant, and to report one or

.more miscarriages.

2.4 Limitations of Existing Research on Prenatal Risk Behaviour

The existing research on the determinants of risk behaviour during pregnancy

generally points to two broad conclusions. First, studies have found that the

prenatal risk behaviours discussed and their attendant adverse outcomes are not

uncommon among North American women. Secondly, as earlier studies have

noted, the determinants of these risk behaviours are not clearly understood, nor

are they straightforward. A range of factors, most of which fall within the three

categories discussed here--sociodemographic, psychosocial, and biomedical-

either singly or in combination may influence women's prenatal behaviour.

However, none of these past studies are without limitations. Some studies have

been criticized on methodological grounds and their conclusions questioned. In
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this section, some of these criticisms will be highlighted, and a number of general

points made in order to guide future research.

2.4.1 Paucity of Research on Determinants of Prenatal Risk Behaviour

The first and most obvious limitation in the area of prenatal risk behaviour is

simply the lack of research. In recent decades, there has been a steadily

expanding interest in studying prenatal alcohol use, smoking, drug use, and

caffeine use as risk factors. There have been, literally, hundreds of published

reports on various short- and long-term adverse effects of prenatal exposure to

alcohol, marijuana, cocaine, and caffeine. Relative to this interest, however, the

question of why pregnant women engage in behaviour which is potentially
harmful to the fetus as well as to themselves has been largely ignored. Relatedly,
the question of which factors best discriminate those women who continue to

engage in risk behaviour during pregnancy from those who stop or abstain has

not attracted adequate research attention.

Although these questions have been addressed to a limited extent in the field

of alcohol and substance use research (Gorsuch & Butler, 1976; [essor, Chase, &

Donovan, 1980), these studies typically employ highly selected samples such as

problem drinkers, drug abusers, or other referral groups who attend treatment

programs. While findings in this field may have some theoretical relevance to

pregnancy, any direct extrapolation to pregnancy research is highly questionable.

Given the importance both to the mother and the infant of accurately

understanding prenatal risk behaviour, future research in this area is sorely
needed.
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2.4.2 Narrow Research Focus

Most of the available research on the determinants of prenatal risk behaviour

is characterized by a narrow focus. To date, investigators have focused on the

separate contributions of sociodemographic, biomedical (Hobel, Youkeles, &

Forsythe, 1979) and psychosocial risks (Nuckolls, Cassel, & Kaplan, 1972). The

extent to which these factors interrelate to influence prenatal behaviour has

largely been unexplored.

Relatedly, most existing studies have treated individual risk behaviours

separately, even when information on more than one behaviour is available. Past

studies have made the consistent observation that these risk behaviours are

highly correlated (Castro, Newcomb, McCreary, & Baezconde-Garbanati, 1989),

suggesting the need for a multiple-behaviour approach to understanding them.

2.4.3 Inadequate Operationalization of Study Variables

Increased refinement is needed in the conceptualization and measurement of

critical biomedical and psychosocial risks that might influence behaviour and

pregnancy outcomes. Important psychosocial measures such as social support,

attitude towards pregnancy, anxiety, and depression have suffered from

inadequate operationalization. Many studies have relied on unstandardized

instruments to measure vaguely conceptualized psychosocial concepts (Burstein,

Kinch, & Stern, 1974; Standley, Soule, & Copans, 1979) or used only a few

questions to assess complex psychosocial variables. On the occasions when

standardized instruments have been used, few published results have included

psychometric properties of these instruments (Norbeck & Tilden, 1983; Nuckolls

et al., 1972). Relatedly, some of these measurements have also suffered from the

classic "after the fact" bias that plagues much retrospective research, since some

studies measured anxiety, stress, or social support fairly late in the pregnancy or,
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frequently, postpartum (Berkowitz & Kasl, 1983; Newton, Webster, Binu,

Maskery, & Phillips, 1979). These retrospective reports may well have been

influenced by the woman's knowledge of the condition of her pregnancy and

delivery.

2.4.4 Lack of Theoretical Framework

Another challenge faced by researchers in this area is the complexity of the

possible relationships between psychosocial and biomedical factors and prenatal

risk behaviour. The mechanisms by which psychosocial or biomedical factors are

related to behaviour are poorly understood (Chalmers, 1982; Istvan, 1986). What

is reasonably certain, though, is that pregnancy is a highly personal experience.
It is embedded in a complex social and psychological context, and at the same

time involves a series of physiological and metabolic changes. The sometimes

confusing results reported in a number of studies may at least partly reflect the

failure of researchers to adequately acknowledge this complexity.

Only a few studies have included adequate assessments of meaningfully
related dimensions of biomedical, sociodemographic, and psychosocial factors,

and their relative contribution to prenatal behaviour. Moreover, often studies

use these variables as background or control variables in multivariate analysis,
rather than as explanatory variables. As noted by Reading (1983) and Istvan

(1986), a shortcoming of much of the research examining the relations between

psychosocial, sociodemographic, biomedical, and behavioural factors that

contribute to obstetric risk has been the failure to consider these variables within

a comprehensive conceptual framework, which recognizes the complex nature of

these relationships.

Relatedly, most past research in this area has been of cross-sectional design.
The limitations cross-sectional data pose in fully understanding the nature and
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direction of relationships are well known. However, these limitations are

exacerbated by the use of conventional and routine approaches to analyzing data.

For example, studies have typically employed only correlation or regression-type

analysis, which when used on cross-sectional data limits the researcher's ability
to fully understand the nature of the relationships among the independent, and

between the independent and dependent variables. An additional or alternative

approach would be to use analytical techniques which impose fewer restrictions,

such as path analysis or structural equation modeling. These latter techniques
are theory-driven, essentially requiring the researcher to pre-specify a model.

2.5 Summary

Prenatal use of alcohol, cigarettes, and psychoactive drugs, and inadequate
diet have been linked to a range of adverse reproductive health outcomes. The

extent of the relationship between use of caffeinated drinks during pregnancy

and adverse reproductive outcomes is less certain, although it is widely believed

that heavy exposure to caffeine prenatally has negative effects on the fetus and

possibly the newborn. Since the prevalence of these risk behaviours is relatively

high, and their co-occurrence well documented, their overall public health

impact is likely to be great. In fact, in recent years it has been estimated that

prenatal drinking is the single most important contributor to adverse perinatal
conditions (i.e., mental retardation) in North America, and also the most

preventable.

However, prenatal behaviour is complex and is embedded not only within

the significant psychological and physiological changes pregnancy brings, but

also within the wider family and social context. Thus, as the studies reviewed
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above have shown, prenatal behaviour is influenced by a great number and

variety of factors. The study of complex processes such as this requires a

comprehensive approach. The most fruitful approach to studying prenatal
behaviour would involve not looking at each pathway separately, but examining
the totality of effects and their interacting influences on multiple prenatal risk

behaviours.



Chapter 3

CONCEPTUAL FRAMEWORK

The purpose of this chapter is to outline how various psychosocial,

biomedical, and sociodemographic factors may be related to risk behaviour in

pregnancy. The conceptual framework presented here follows the call in recent

years for a more integrated, systems approach to studying disease processes,

including behaviour related to health (Engel, 1977; Schwartz, 1982). The two key

principles underlying this conceptual approach are comprehensiveness and

integration. As a framework for research, this ''biopsychosocial'' approach is a

logical synthesis and extension of some of the theories presented in the

biomedical literature, but additionally incorporates recent trends in the

psychosocial literature, both theoretical and empirical. This model also

represents the principle that improved prediction of risk behaviour will be

obtained if joint effects of psychosocial, biomedical, and sociodemographic
factors are considered.

3.1 Proposed Model and Hypotheses

The conceptual framework on which this study is based is shown in Figure
3.1. Unbroken arrows in the figure are the researcher's hypotheses of a direct

effect. Indirect effects, defined as effects that are moderated by another variable,

are indicated by broken arrows, the arrow pointing toward the relationship that

34
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is being moderated. Positive and negative signs indicate positive and inverse

relationships, respectively.

Some of the elements of this model are based on previous conceptualizations,

although it represents a further clarification and integration of current

knowledge in this field. Consistent with the literature, this model incorporates
the three types of variables that have been most often studied in relation to

prenatal risk behaviour-psychosocial, sociodemographic, and biomedical

factors. The underlying rationale for this model is that it is necessary to proceed
from the standpoint of whether psychological and biomedical factors have

independent effects on pregnancy outcomes, to addressing questions of the

conditions under which each of these variables has particular effects for specific

groups of women, and the way such effects are mediated. In seeking to

understand the determinants of prenatal risk behaviour, this model emphasizes
the social context of women's lives, their negative life experiences, and the

psychological and social resources available to them.

Consistent with previous studies, the model acknowledges that the impact of

prenatal stressors will be moderated by a number of factors along the causal

pathway. As Figure 3.1 indicates, this model represents the hypothesis that

perceived stress increases anxiety and depression during pregnancy, which in

turn elicit coping mechanisms, including risk behaviour. This model also

assumes that prenatal stressors are cognitively appraised as either threatening or

non-threatening, and that it is this individual appraisal of stressors, as opposed

to objective stressful events, that results in short-term affective responses such as

anxiety and depression (Cohen, Kamarck, & Mermelstein, 1983; Lazarus, 1977).

Other mediating variables that are hypothesized to influence the proposed causal

pathways are taken from the literature, and include such psychosocial variables

as self-esteem, mastery, social resources, and attitude towards pregnancy.



Life stressors:

• Prior biomedical

complications

• Negative life events

• Low socio-economic
status

1-
- - - - - - =lHigh self-esteem 1-=-----------,

1

: ,-
- - - -= I High social resourcesl±

I I -I

I T
L .=.1 Desirability of 1- J

pregnancy

1

Figure 3.1. Conceptual model of prenatal risk behaviour

Vl
0\



37

3.1.1 Prenatal Stressors and Stress Appraisal
The broad definition of prenatal stressors includes not only the usual

measures of objective life events, but also stressors engendered by complications

experienced during previous pregnancies, past negative biomedical conditions,

and low socioeconomic status. In keeping with the conceptualization of stress as

a dynamic interaction between the individual and the environment (Lazarus,

1977), the effects of "objective" stressors are believed to differ among individuals.

According to this formulation, the stressful impact of events is mediated by

appraisal. That is, individuals evaluate the significance of an event for their well

being and their ability to rally available resources to manage its demands.

This subjective appraisal of potential stressors has been found to be

influenced by a number of factors. In the context of pregnancy, these include: (1)

self-esteem, which refers to an individual's perception of how others view one

and self-acceptance of this perception (Rosenberg, 1979); (2) attitude towards the

pregnancy (a negative attitude possibly amplifying the impact and appraisal of

stressful events); and (3) the varying levels of social support perceived as

available, support actually received, satisfaction with that support, and the

persons (network) providing that help, which may also influence the appraisal of

stimuli as stressful.

Social support has repeatedly been viewed as having a stress-buffering effect

in general (Cobb, 1976; Cohen & Wills, 1985), as well as during pregnancy

(Norbeck & Tilden, 1983; Nuckolls et al., 1972). Studies have also linked self

esteem and attitude towards pregnancy with prenatal stress. Grossman and her

colleagues (1980) found that women who experienced more stress during

pregnancy and the first year following birth tended to have less positive self

images. Negative life events were inversely related to acceptance of pregnancy
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in studies by Helper and colleagues (1968) and Cranley (1981). Based on these

findings, the following hypotheses are made regarding the influence of life stress

on appraised stress, anxiety and depression and behaviour.

Model hypothesis 1: Life stressors, operationalized by negative life events,

pregnancy-related risks, and low socioeconomic status, will directly influence subjective

appraisal ofstress (perceived stress). Moreover, life stressore will have indirect

influences on perceived stress through the mediating variables ofsocial support, self

esteem, mastery and attitude towards the pregnancy.

3.1.2 Stress Appraisal and Anxiety/Depression
Studies have found the subjective appraisal of stress (i.e., perceived stress) to

be highly predictive of psychological symptoms such as anxiety and depression
in a variety of populations (Cohen et al., 1983; Kessler, Price, & Wortman, 1985).

The role of social support as an environmental mediator of stress during

pregnancy has also been well documented (Norbeck & Tilden, 1983; Nuckolls et

al.,1972). Norbeck and Tilden (1983) found that high life stress and low social

support were significantly related to emotional disequilibrium (measured as

anxiety, depression, and self-esteem). Further, Cohen (1979) asserts that "a

woman's capacity to adapt to the demands and tasks of pregnancy are generally
related to an overall balance between stresses and supports, both present and

past" (p. 17).

Model hypothesis 2: High perceived stress will be directly related to anxiety and

depression during pregnancy. Further, the relationship between perceived stress and

anxiety/depression will be reciprocal.
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3.1.3 Anxiety/Depression and Risk Behaviour

The adverse impact of anxiety and depression during pregnancy on birth

complications and pregnancy outcomes has been well documented (Istvan, 1986;

Reading, 1983). However, the possibility of the effects of anxiety and depression

being mediated through increased frequency of risk behaviour has not been well

studied. Further, the mediating role of social support in the relationship between

anxiety/depression and behaviour is also not well known. This study will be

one of the few attempts to provide empirical data to test these specific

hypotheses.
There is conflicting evidence regarding the role of social support in

influencing behaviour during pregnancy. As noted earlier, studies have found

perceived and received social support, especially from the woman's partner, to

be significant and independent predictors of lower rates of behaviours such as

smoking, alcohol and caffeine consumption during pregnancy (Aaronson, 1989;

Stephens, 1985b). However, other studies have found that higher social support

is associated with higher rates of smoking and drinking during pregnancy as

well (Norbeck & Anderson, 1989; Norbeck & Tilden, 1983). Further, emotional

attachment to the unborn child has been shown to mitigate against engaging in

risk behaviour (Condon, 1985; Cranley, 1981).

Model hypotheses 3: Anxiety and depression will have a direct and positive

influence on risk behaviour during pregnancy. Further, a positive attitude toward or

high desirability ofpregnancy will be inversely related to risk behaviour, while high

perceived stress will be positively related to risk behaviour.



Chapter 4

METHODOLOGY

This chapter consists of two parts. In Part 1, methods related to the design
and implementation of the study are described. Part 1 begins by describing the

study population-its source, method of recruitment, and sample size

estimations. Then the methods by which the study questionnaire was developed,

pretested, and administered are discussed. Next, study procedures are

described, including descriptions of the selection and training of interviewers.

Part 2 presents the methods directly related to manipulation and preparation of

data. First variable formation and data reduction are described. Also included is

a discussion of the goals and procedures used in data analysis. The final section

describes the study sample and response, and compares study respondents and

non-respondents. The chapter ends with a discussion of the limitations of the

study.

Part 1: Study Design and Implementation

4.1 Study Population

4.1.1 The Saskatoon Community Health Unit

The targeted group for study was the population of pregnant women who

receive services from the publicly-funded Community Health Unit in Saskatoon.

The Saskatoon Community Health Unit (SCHU), a member agency of the

40
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recently formed Saskatoon District Health Board, is the organization primarily

responsible for meeting the public health needs of the residents of Saskatoon

(population 185,000 in 1992 census). In carrying out its mandate, the SCHU

provides a city-wide array of services with the goals of preventing disease and

reducing disability, promoting health and well-being, and protecting the public

from environmental hazards (Saskatoon Community Health Unit, 1992).

Prenatal classes and the Healthy Mother, Healthy Baby program (HMHB) are

two services specifically targeted to pregnant women. Presently the SCHU offers

two types of prenatal classes, a series of four classes for couples and five classes

for single women; both are to be taken during the last trimester of pregnancy. In

addition, a package of information on prenatal care is sent to all registrants. With

the SCHU's emphasis on encouraging women to register early, most receive this

package in their first trimester. These prenatal services are offered through all

three regional district offices of the SCHU--North Health Centre, West Health

Centre, and Southeast Health Centre.

The Healthy Mother, Healthy Baby program, begun in 1983, is an outreach

program offering prenatal educational and support services to high-risk

pregnant women in Saskatoon (Bell Woodard & Edouard, 1992). Through a

community health outreach worker, HMHB provides its clients with information,

and practical support (e.g., doing grocery shopping, giving a ride to the

physician) and offers emotional support in a peer-counsellor model. HMHB

attracts its clients through self-referrals as well as referrals from physicians,
school-based nurses, and social service workers (Bell Woodard & Edouard, 1992).

HMHB is administered from the main office of the SCHU, under the direction of

a nursing supervisor.

Together, HM:HB and the prenatal classes reach a cross-section of pregnant

women residing in and expecting to deliver in Saskatoon. For 1991 and 1992, the



42

most recent two years for which data are available, HMHB served a total of 494

and 495 clients, respectively (J. Chomyn, personal communication, February

1994). For prenatal classes, the comparable totals for the same two years were

846 and 816 (counting women only). Thus, out of the approximately 3000 births

registered for Saskatoon residents each year, about 43% are served prenatally by
these two SCHU programs.

4.1.2 Recruitment of the Study Sample
The Research and Development Committee of the SCHU was approached

through a formal proposal to obtain permission to access the clients of prenatal
classes and HMHB, and this permission was granted. The study sample was

primarily recruited from those who receive services from HMHB and those

registering for prenatal classes. A very small proportion of the sample (14

subjects or 2%) was referred to the study by a family physician who was aware of

the study. All women making initial contact with HMHB or registering for

prenatal classes at any of the three district health centres between March 1, 1993

and November 30,1993 were eligible for entry into the study.
The clients of the prenatal classes and HMHB were selected primarily for

three reasons: (a) to increase the likelihood of selecting a study sample that

exhibits widely variable, heterogeneous patterns of risk behaviour during

pregnancy, (b) to include a sociodemographically diverse group of women, and

(c) to conveniently recruit a large sample within a relatively short time period.
The clients of HMHB are at particularly high risk for adverse birth outcomes.

The sociodemographic profile of this group is: 65% Native, 57% single, 40% less

than 20 years old, and 79% on social assistance (Bell Woodard & Edouard, 1992).

In comparison, women attending prenatal classes are at lower risk, comprising

mainly non-Native, married women, who are of middle to higher socioeconomic
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status. Although together, these two groups of women are likely to represent a

broad cross-section of pregnant women in Saskatoon, the extent to which they do

is dependent on the ratio of HMHB clients to prenatal clients in the sample. This

issue of sample representativeness is discussed fully later in this chapter.

4.1.3 Sample Size

As with any study, the estimation of the required sample size was driven by
considerations of precision and cost. This dictated that the size of the sample be

large enough to achieve reasonable precision in its estimates of negative health

behaviours, yet cost-effective. Since the main aim of this study was to examine

the determinants of risk behaviours during pregnancy, rather than assess the risk

of adverse outcomes associated with those behaviours, the calculation of the

required sample size took into account the expected proportions of the pregnant

population who engage in each of the behaviours of interest. For example,

suppose that the margin of error of estimation of proportion of smokers during

pregnancy is set at 4.5%, and it is known from other studies in the literature that

the proportion who smoke is in the neighbourhood of 30%. The sample size

needed to estimate this proportion can be calculated from the following formula:

n = Z2p(1-p)/L2 (Kelsey, Thompson, & Evans, 1986)

where p is the proportion of smokers in the population, Z is the normal deviate

corresponding to the desired proportion of the time that the estimate is to be

within the true population value, and L, the desired margin of error. Using the

above formula and the estimates, for smoking, the sample size needed is

(1.96)2(0.30)(0.70) / (0.045)2 = 398. That is, provided that a sample size of 398 is

used, there is a 95% probability that the estimate obtained for smoking

prevalence will be within 4.5% of the true population value. Similar calculations

for each of the behaviours of interest in this study are shown in Table 4.1. As it
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indicates, a sample size of 400 will be sufficient to estimate the proportions of

alcohol use, smoking, drug use, and caffeine use, with a 95% probability that

these estimates are within 3.0% to 4.5% of the population values.

Table 4.1. Sample size estimations for risk behaviours during pregnancy.

Expected Margin of error Estimated sample
Risk behaviour Erevalence (%) AIEha (%) size

Drinking 20 0.05 4.0 384

Smoking 30 0.05 4.5 398

Psychoactive 10 0.05 3.0 384

drug use

Caffeinated 30 0.05 4.5 398

beverage use

Inadequate diet 30 0.05 4.5 398

4.2 The Questionnaire

4.2.1 Questionnaire Development
The primary consideration in developing the questionnaire was given to

obtaining a comprehensive information base regarding a number of prenatal
health behaviours known or believed to affect fetal development, possible

psychosocial and pregnancy-related predictors of those behaviours, and

sociodemographic characteristics. Although many of the questionnaire items

used here have been successfully used in previous epidemiologic studies among

pregnant women, close attention was paid to the relevance of these items to the

study objectives and their appropriateness in a population of community-based

prenatal clients in Saskatoon.

No single instrument completely met all the requirements of this study.

Thus, a number of research instruments that had been used in similar studies



45

were reviewed and a questionnaire item pool was created. At the end of this

review, a draft questionnaire was developed containing items and scales adapted

from earlier research, as well as items written specifically for this study. Most of

the modifications of existing questionnaire items dealt with changes in wording
or rephrasing sentences to increase clarity of meaning and appropriateness of

usage.

Draft questionnaires were circulated for expert feedback both at the

University as well as in the SCHU. Many of the'suggestions for improvement of

the questionnaire were incorporated and a final version prepared for pretesting.

4.2.2 Content

The questionnaire consisted of items in four broad content areas--biomedical,

psychosocial, sociodemographic, and behavioural-corresponding to the

integrated model proposed earlier. This section describes the type of questions

comprising each variable category, the source of questions, and, where

appropriate gives examples of question items. Only the items actually used in

the present analysis are described. Table 4.2 summarizes all the topics covered

by the interview, and the actual questionnaire and documentation are found in

AppendixA.

4.2.2.1 Biomedical variables

Following the findings of previous studies that have explored the relationship
between a range of maternal health conditions and pregnancy outcomes, this

section included items on women's chronic health problems, pregnancy-related

physical symptoms, illnesses, injury, use of x-rays, or hospitalization during
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• Health status

self-rated health before and
and during pregnancy

• Pregnancy history
number of pregnancies
number of live births

pregnancy complications
neonatal complications
labour and delivery

complications

• Alcohol use

average consumption
episodic drinking
reasons for drinking
week in pregnancy changed

drinking
reasons for change
partner/husband's drinking
parents' drinking

• Smoking
current smoking status
current consumption
consumption before quitting
time quit smoking
brand of cigarette smoked
change of consumption in

pregnancy
partner/husband's smoking

• Caffeinated drinks

type and consumption
week in pregnancy changed

consumption
reasons for change

• Dietary intake
number of servings consumed

from each food group
food restrictions

• Life stress

negative life events

perceived stress

• Self-esteem
self-esteem scale

• Mastery
mastery scale

• Psychological health

depression
anxiety

• Social resources

availability and utilization of
social network members

providing:
emotional support
material support
social participation

sources of social support
satisfaction with availability

ofsocial support
conflicted network members

• Pregnancy attitude

pregnancy desirability scale

• Current pregnancy
week in pregnancy
prenatal care

times seen a doctor
week in pregnancy first
seen a doctor

pregnancy symptoms
pregnancy risks (injury,

x-ray, hospitalizations)
chronic health conditions

before pregnancy
chronic health conditions

during pregnancy

• Sociodemographic
age
marital status

ethnicity
education

employment
income
income adequacy
household composition
residence type
Canadian residence status

language spoken
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pregnancy. Questions also covered pregnancy history and self-rated health

status during pregnancy.

Chronic health conditions [14 items]

Respondents were asked to indicate whether they were ever told they had

any of 14 chronic health conditions, and if they answered "yes," whether the

condition was pregnancy-related. The list of health problems contains such

items as high blood pressure, diabetes, anaemia, and endometriosis, and was

compiled using questionnaires from previous studies which examined the

relationship between maternal health problems and pregnancy outcomes.

Two summary measures--total number of health problems and pregnancy

related health problems-were created by summing positive responses across all

items, and across those health conditions reported only during pregnancy,

respectively. Each scale ranges from 0-14, with high scores indicating higher
incidence of reported chronic health conditions.

Pregnancy-related physical symptoms [13 items]

Information on physical symptoms was gathered by asking respondents
whether they experienced any of 13 commonly reported physical symptoms

during pregnancy. If the respondent had experienced any symptoms, a follow

up question asked at what months during pregnancy this was experienced.
Items included such symptoms as nausea, heartburn, bleeding/spotting,

tiredness, and backache.

The summary measure consists of the total number of pregnancy-related

symptoms experienced (0-13); high scores indicate greater number of pregnancy

related symptoms.
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In addition to the above items, four questions collected information on

whether the respondent had experienced any other illnesses, an injury or

accident, X-rays, or was hospitalized at any time during the current pregnancy.

In subsequent analysis these four questions were treated as individual items and

were not summed.

Pregnancy history [13 items]

This section focuses on respondents' previous pregnancies and births.

Respondents were asked how many past pregnancies they had had which

resulted in miscarriages, therapeutic abortions, and stillbirths. Further,

respondents who had had at least one live birth were asked to indicate how

many, if any, had resulted in: a Caesarean section; a baby born weighing less

than 2500 grams, prematurely, or with a handicap; a baby who died within the

first week of life, or after the first week but within the first year of life; or a baby
who died of Sudden Infant Death Syndrome (SIDS); or whether they had

experienced previous labour or delivery complications. In addition, respondents
were asked their number of pregnancies (gravidity) and live births (parity).

Variables related to respondents' past pregnancies and births were used in

later analysis as individual items as well as combined in a summary score. The

numbers of miscarriages, therapeutic abortions, and stillbirths were summed to

give a pregnancy complications score (actual range 0-5), and items relating to

births and neonatal complications (e.g., low birthweight, preterm birth, neonatal

death) were combined to give a neonatal complications score (actual range 0-4).

With each of these summary measures, higher scores indicate a greater number

of pregnancy complications or neonatal complications as reported by the mother.
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4.2.2.2 Psychosocial variables

The psychosocial items included in the questionnaire are based on previous
studies and most of them were measured using standard scales with adequate

psychometric properties. However, some question items were written

specifically for the present study; reliability of these items was tested before use

in the final questionnaire.

Attitude towards pregnancy [3 items]

Questions regarding respondents' attitudes towards the current pregnancy

included whether they had wanted to become pregnant, how convenient the

timing of the pregnancy was, and how happy or unhappy they felt about the

pregnancy at the time of the interview. These three questions were adapted from

an earlier study (Berkowitz & Kasl, 1983), and have been used by Stephens

(198Sa) to measure the attitude of pregnant women towards pregnancy. The

scores from the responses to the preceding three questions were added together
to obtain a measure of how desirable or wanted the pregnancy was at the time of

the interview.

A higher score on pregnancy desirability, which ranged from a possible low

of 3 to a high of 11, indicates a relatively positive attitude towards the pregnancy.

Social support and network [83 items]

A modified version of Barrera's (1981) Arizona Social Support Interview

Schedule (ASSIS) was used to operationalize the dimensions of social support

and network. The ASSIS has several qualities which made it the instrument of

choice, from amongst many available social support instruments, for this study.

First, the ASSIS was developed and validated on a group of pregnant

adolescents, making it well suited for use in this study. Second, unlike many
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other social support inventories, the development of ASSIS was guided by a

theoretical framework and its authors attempted to make clear distinctions

among conceptually different types of social support (Barrera, Sandler, &

Ramsay, 1981). For example, Barrera (1981) identified and sought to measure

three distinct aspects of support: (a) the networks of people who provide

support, (b) the �ontent of supportive actions, and (c) subjective evaluations of

satisfaction with support. To accomplish these objectives, Barrera and co

workers (1981) specified functions that individuals would serve to qualify them

as network members (e.g., someone with whom the respondent can share her

feelings and private thoughts; someone who will lend money, or other material

things or services), and asked respondents to name people who met these

described functions. Also, respondents were asked to rate their satisfaction with

the support they had received. Finally, another advantage of the ASSIS is its

ability to assess a relatively unexplored social network characteristic, the

presence and source of interpersonal conflict within the social network.

Barrera's (1981) version of the ASSIS includes questions on six support and

network functions: emotional support, material support, advice, positive

feedback, physical assistance, and social participation. In this study, the original
version of the ASSIS was modified to include questions on support functions that

seemed most relevant to pregnant women. These three functions are emotional

support, material support, and social participation. In Barrera's (1981) terms,

these support functions are defined as follows:

emotional support: interacting in a nondirective manner such
that feelings and personal concerns are expressed;

material support: providing material aid in the form of money
and other physical (or tangible) objects;

social participation: engaging in social interactions for fun,
relaxation, and diversion from demanding conditions (p. 75).
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Another modification of the original ASSIS was the response alternatives for

the questions on satisfaction with support network. Instead of the three

response alternatives in Barrera's version, respondents were given four

alternatives (l=very satisfied to 4=very dissatisfied).

In terms of administering the modified ASSIS, each respondent was presented
with a list of individuals commonly thought to be providers of support, i.e., her

mother, father, husband or boyfriend, sister, brother, friends, and a general
write-in category of "others." The three supportive functions were described (i.e.,

talk about private feelings, provide material or physical aid, and do things

together for fun and relaxation) and for each function respondents were asked to

indicate: (a) which individuals were perceived as available sources of that

particular type of support; (b) which individuals had actually provided that type

of support in the preceding month; and (c) the extent to which respondents were

satisfied with the support they received.

Two additional questions asked the subject to identify support network

members who were also perceived as potentially significant sources of

interpersonal conflict and those who actually had been sources of interpersonal

conflict during the preceding month.

Negative life events [23 items]

A list of 23 life events comprised the negative life events inventory.' All

respondents were asked whether they had experienced any of the 23 events

during the 12 months prior to the interview. A total score of negative life events

was obtained by summing the number of positive responses across all items

(possible range 0-23).
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The list of 23 events was compiled by drawing on life events schedules used

in previous research, particularly two studies similar to the present one

(Berkowitz & Kasl, 1983; Newton & Hunt, 1984). Events selected were those that

have been found to require greater adaptation. Items that reflect changes that

might be directly related to the current pregnancy (e.g., change in eating habits,

change in work hours or conditions) or that were otherwise deemed

inappropriate for this population (e.g., retirement) were excluded. The general

classes of events included in the resulting inventory are: Family and Friends,

Personal Health, Love and Marriage, Work, Financial Loss, Residence, and Crime

and Legal Matters. Examples of some individual items are: Death of close family

member, Separation or break-up, Major financial problems, and Loss of job.
There is considerable controversy regarding the best method of scaling and

summarizing life events. For example, much has been written and debated about

weighting individual life events versus using an unweighted summary; if

weighting is used, what are the most appropriate weights to be assigned to each

event; and assumptions regarding independence and additivity of each event

(Miller, 1981; Rabkin & Struening, 1976). Many of these controversies have been

avoided in this study by an a priori conceptualization of the role of the life events

in the biopsychosocial model. Specifically, in this model, life events have been

conceptualized as objective, quantifiable events occurring in a subject's life,

independent of their impact or desirability. Thus, the life events inventory is

used solely to measure the number of events that have occurred in a subject's life,

and not her affective response to these events. The affective responses that may

have been elicited by these and other events are measured by a separate scale,

namely, the Perceived Stress Scale (described next). In this manner, objective life

events and the subjective appraisal of their impact have been conceptually

separated in this study.
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Perceived stress [10 items]

Perceived stress, as conceptualized by Cohen et al. (1983) refers to "the degree
to which situations in one's life are appraised as stressful" (p. 385). The Perceived

Stress Scale (PSS) (Cohen et al., 1983) uses 14 items to measure how

unpredictable, uncontrollable, and overloaded respondents find their lives. PSS

items are designed to evaluate a generalized subjective response to stress,

regardless of the specific sources of objective stressors. Thus, the PSS is sensitive

to major events as well as ongoing stressful circumstances, stress resulting from

events occurring in the lives of family and friends, and expectations concerning
future events.

In this study, a shorter, 10-item version of Cohen's Perceived Stress Scale

(PS5-10) was used to measure the extent to which respondents considered their

lives stressful. This briefer version has been previously validated, and has been

shown to perform as well as the original 14-item version (Cohen & Williamson,

1988; D'Arcy C & Muhajarine N, Unpublished data, 1992). The shorter version is

the preferred choice for a multi-dimensional survey such as this.

The PS5-10 consists of six negatively- and four positively-worded statements

regarding the extent to which respondents feel stressed or overwhelmed

(example of a negatively-worded item: In the last month, how often have you felt
nervous and stressed; example of a positively-worded item: In the last month, how

often have you felt that you were on top of things). Responses to questions are given

on a Likert-type 5-point scale, with each point descriptively labeled (O=Never,

l=Almost Never, 2=Sometimes, 3=Pairly Often, and 4=Very Often). A total score

for the PSS is obtained by reversing responses (e.g., 0=4, 1=3,2=2) to the four

positively stated items and then summing across all scale items (range 0-40). A

high PSS score indicates high perceived stress.
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Self-esteem [10 items]

Self-esteem, which refers to the judgments one makes about one's self-worth,

was measured using the standard Rosenberg self-esteem scale (Rosenberg, 1979).

This scale has been widely used and validated, and its psychometric properties
are well established.

Respondents were asked the extent to which they agree or disagree with each

of 10 statements regarding themselves. Responses were recorded on a 4-point

Likert-type scale (O=Strongly disagree to 3=Strongly agree). The scale includes

both positively- and negatively-worded items. Responses for positively-worded

items were reversed and then all scores summed across the 10 items, so that a

high overall score indicates a poorer sense of self-esteem.

Mastery [7 items]

All respondents were asked whether they agree or disagree with seven

statements having to do with the extent to which they perceive themselves as

being in control of things happening in their lives. These seven items have been

shown to be an important predictor of psychological distress (Pearlin & Schooler,

1978). The psychological construct measured by these items has been labeled

"mastery." According to Pearlin ad Schooler (1978), mastery is the extent to

which people see themselves as being in control of the important things that

affect their lives. The mastery scale contains both positively- and negatively
worded items (e.g., There is really no way I can solve some of the problems I have;

What happens to me in the future mostly depends on me, respectively). Responses
were scored on a 4-point Likert-type scale (O=Strongly agree to 3=Strongly

disagree). A total score for mastery was obtained by reversing the scores for the
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positively-worded items and then summing across all scale items. Thus, a high

total score reflects a lower sense of individual personal control or mastery.

Anxiety and depression [13 items]

Anxiety and depression were assessed by two subscales of the Brief Symptom

Inventory (BSI) (Derogatis & Melisaratos, 1983). The BSI is a highly reliable and

widely accepted measure of psychological symptomatology which has been used

in population surveys and which is derived from the Hopkins Symptom
Checklist (Derogatis, Rickels, & Rock, 1976). The 7-item anxiety subscale and the

6-item depression subscale of the BSI have been found to have good

psychometric properties in studies using general population samples (Simon,

1992).

Respondents were presented with a list of 13 psychosomatic symptoms

associated with anxiety and depression and asked to indicate the extent to which

they had experienced each symptom in the past month. Some examples of

symptoms related to anxiety are: "nervousness or shakiness inside," "spells of

terror or panic," and "so restless you couldn't sit still," while symptoms related to

depression include: "lonely," "no interest in things," and "hopeless about the

future." The responses were recorded on a modified Likert-type 5-point response

scale (Oenone at all to 4=extremely). Separate summary scores for anxiety and

depression were calculated by summing response scores across the anxiety and

depression items, respectively. Although these scores are not measures of

psychiatric disorder per se, they can be interpreted as indicators of distress.

Women with high scores on these scales are likely to be those whose

psychological state generally differs from others.
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Reasons for using alcoholic drinks [12 items]

Respondents were given 12 common reasons for drinking and asked to

indicate the extent to which they believe they drink for each of these reasons.

These items have been used previously in a large population survey of drinking
and has been shown to have good reliability (Cahalan, Cisin, & Crossley, 1969).

For this study, a modified version of the original scale was used. The

modification consisted of changing the response scale from a 3-point (l=Very

important, 2=Fairly important, 3=Not at all important) to a 4-point Likert-type
scale with each point descriptively labeled (l=Strongly agree, 2=Agree,

3=Disagree, 4=Strongly disagree). Examples of two items are: 1 drink when 1 want

to forget everything; 1 drink to be sociable with friends.

Family members' use ofalcoholic drinks and smoking [5 items]

Subjects were asked whether their spouse drank alcohol or smoked cigarettes,

and whether he had a drinking problem. Additional questions also asked

whether the respondent's parents disapproved or approved of her drinking

while growing up, and the typical frequency of her parents' drinking. Thus,

these questions were admittedly 'quick and rough' measures of alcohol use by
the subject's family members. To assess alcohol use in a comprehensive manner

for subjects' families was beyond the scope of this questionnaire.

4.2.2.3 Behavioural variables

Questions on a number of health-related behaviours, which are the

dependent variables in this study, were included in the interview questionnaire.
The behaviours measured in this study have all been linked, to varying degrees,

with adverse pregnancy and neonatal outcomes. These risk behaviours are:
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alcohol use, smoking, psychoactive drug use, caffeinated beverage consumption,
and inadequate diet.

For the first four of these behaviours (use of alcohol, tobacco, drugs, and

caffeine), respondents were asked to report their practices for two time periods:
the three months before they became pregnant (pre-pregnancy) and the first

three months of their pregnancy. Information on dietary intake was collected for

the 24 hours prior to the interview, which took place during the second trimester.

Alcohol use

The measurement of alcohol use was of three types: a continuous measure of

total daily volume of alcohol intake, a measure of binge or episodic drinking, and

an ordinal measure of change of alcohol use from pre-pregnancy to the first

trimester of pregnancy.

Alcohol dosage. The questions assessing the dosage of alcohol intake during

pregnancy were adapted from the work of Day and her colleagues (1989) in

Pittsburgh, U.S.. Day et al.'s (1989) Pittsburgh sample was ethnically diverse,

and included mostly urban, lower socioeconomic women, similar to that of

present study. Further, according to Day and Robles (1989), their questions on

alcohol use were developed following extensive pretesting of several existing
alcohol use measurement instruments, and subsequent modifications. Day and

colleagues (1989) have reported that their instrument presents a significant

improvement in clarity and presentation compared to the more popular
measures such as Cahalan's (1969) quantity-frequency-variability and volume

variability indices.

In the interview, respondents were asked to indicate the number of standard

drinks they had had during the specified time period for each of three types of
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alcoholic beverages: beer, hard liquor, and wine. A standard drink was defined

as one 12-ounce can or bottle of regular strength beer (i.e., 4-5% absolute alcohol),

or one shot (1.25 ounce) of 40% hard liquor, or one 5-ounce glass of 10% wine. A

standard drink of alcohol is generally considered to be equivalent to 0.50 ounce

of absolute alcohol.

For each beverage type, respondents were asked about the usual quantity and

frequency of drinking. Following this, respondents were asked, "Did you have

days when you drank more than (usual number of) drinks in one sitting?" If the

response was positive, two more follow-up questions were asked: "How many

drinks?" and "How often?". Responses to this series of questions were used to

calculate summary scores for alcohol use following the method used by Day and

Robles (1989).

Binge drinking. In light of findings in previous studies regarding the importance
of binge drinking during pregnancy, questions were specifically developed to

measure binge-drinking behaviour. Respondents were asked whether, counting
all drink types, they ever had 5 or 6, 7 or 8,9 or 10, or 11 or more drinks at one

time during each of the two three-month periods of interest. If the response to

any of the five amounts was in the affirmative, respondents were then asked to

indicate how often the specified amount had been consumed.

Two measures were derived indicating binge drinking. First, a high
maximum measure indicated the number of drinks greater than five that the

subject consumed on one drinking occasion. Second, a maximum-time measure

expressed the number of times the subject drank more than five drinks during
each of the three-month periods of interest.
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Change in alcohol use during pregnancy. All respondents were asked whether

there had been any change in drinking from pre-pregnancy to the first trimester

of pregnancy. If there was no change, no further questions on alcohol use during

pregnancy were asked; for these respondents, the alcohol use pattern in the first

trimester was considered to be equivalent to that of pre-pregnancy. However, if

the respondent reported that there was a change, a series of follow-up questions
similar to those described earlier was used to collect information on alcohol use

prenatally. These subjects were also asked the month in pregnancy the change

occurred, and the reasons for changing.

Smoking
Most of the interview questions on smoking were drawn from the 1990

Canada Health Promotion Survey (Stephens & Fowler Graham, 1993a). All

respondents were asked their current smoking status. Current smokers were

asked to indicate the number of cigarettes they usually smoked per day, the

usual brand, and for how long they had smoked. Smokers were also asked if

their smoking habits had changed since they became pregnant. If they had, they
were asked the week in pregnancy the change had occurred, the number of

cigarettes they had usually smoked before the change, and their reasons for

changing.
Ex-smokers were asked when they had quit smoking, and if it was during the

current pregnancy, the week in pregnancy they stopped smoking. The ex

smokers were also asked the number of cigarettes they usually smoked before

quitting and the usual brand smoked.
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Psychoactive drug use

All respondents were asked if they had ever used psychoactive drugs. Those

who responded positively were presented with a list of seven general types of

psychoactive drugs and were asked to indicate which they had used in each of

the two time periods (i.e., three months before pregnancy and the first trimester).

This list included marijuana, cocaine or crack, heroin or methadone, stimulants,

psychedelics, inhalants, and a general write-in category of "other." The types of

drugs included in this inventory and the general approach to quantifying drug
behaviour are consistent with questions used in previous drug abuse-pregnancy
outcome studies (Frank et al., 1988; Fried et al., 1984).

The total number of all types of drugs was obtained by summing the number

of positive responses across all drugs. A summary score of total number of drugs
used was calculated for both pre-pregnancy and first trimester use.

Caffeinated beverage use

Quantity and frequency of consumption of three common caffeinated

beverages--coffee, tea, and soft drinks-prior to and during pregnancy were

assessed using a similar format to the alcohol questions. Participants indicated

how many cups or cans of each type of drink they had consumed, and how often.

Average daily volume of caffeinated beverages consumed during each time

period was calculated from the responses to quantity-frequency questions using
a method similar to that used in calculating alcohol summaries.

Dietary intake

A general assessment of participants' dietary intake at the time of the

interview was done using a food-frequency checklist, which reflects the

recommendations of the Canada Food Guide for pregnant women (Health and
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Welfare Canada, 1992). The food-frequency questions consist of four items

representing the four primary food groups (i.e., grain products, vegetables and

fruits, dairy products, and meat and alternatives). Participants were given a list

of the most common items for each food group and were asked how many

savings they had eaten food from each group in the previous 24 hours. In order

to assist in the 24-hour recall, respondents were shown pictures of various food

items in each of the four groups. Some props (for example, measuring cups and

spoons, a deck of cards to indicate the size of an average serving of meat) were

also used to help respondents accurately indicate the amount or portions of food

items usually eaten. In addition to questions on food items, subjects were asked

whether they had any dietary restrictions due to food allergies, religious beliefs,

or medical reasons, which were taken into account when assessing adequacy of

the diet.

The food-frequency checklist is often used as a cross-check for a detailed food

record in epidemiological studies. However, the simplicity and reliability of this

method have encouraged some researchers to propose its use as an independent

dietary tool (Young, 1981). Little et al. (1984) and Smith-Barbaro et al. (1982)

found that the test-retest food frequency coefficient estimates ranged upwards of

0.70 over two- to four-week intervals. In addition, Little et al. (1984) reported
that during the last three months of pregnancy, 89% of the total responses for all

foods and beverages combined were in exact agreement between test and retest.

The findings of Little et al.'s (1984) study are of particular importance since they
interviewed a sample of pregnant women, who were initially in their last

trimester of pregnancy and, subsequently, postpartum period. Although the

difficulty of reliably describing food intake during a period of rapid physiologic

change such as pregnancy has been noted, the findings of Little et al. (1984)

indicate that the food-frequency checklist may have sufficient reliability to detect
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substantial differences in usual food patterns, which is the purpose in the present

study, if not to make fine distinctions in dietary habits.

4.2.2.4 Sociodemographic variables

All respondents were given a selective list of ethno-culturallabels and asked

which background they identified most with. Respondents indicated whether

they would identify themselves as English-Canadian, French-Canadian,

Status/Treaty Indian, non-Status Indian, Metis, Inuit, or "Other." Those who

were Status or non-Status Indians were further asked to indicate which specific

aboriginal culture or language group they identify most with, such as Cree,

Dene, Ojibway, or Sioux.

Respondents' identification with a culture other than English- or French

Canadian or Native was determined by a series of questions. First, the

respondent was asked if she was born and lived primarily in Canada. A follow

up question inquired whether one or both of the respondent's parents were also

born and lived in Canada. Those respondents who were born outside of Canada

were classified as immigrants, while those who were born in Canada but whose

parents were not were considered first-generation Canadians.

An additional question asked whether the respondent spoke a language other

than English, and if so, the name of the foreign language. This foreign language
variable was combined with the immigrant variable described earlier to identify
those respondents who were immigrants to Canada and who spoke a foreign

language. Similarly, foreign language and first-generation Canadian variables

were combined to identify those respondents who were first-generation
Canadians and who spoke a foreign language.

Standard questions gathered information on respondents' marital status,

educational attainment, employment status, and income level. Additional
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questions collected information on respondents' family composition, current type

of residence, number of years lived in Saskatoon, and number of times moved

within the city.

4.2.2.5 Open-ended questions

Three open-ended questions at the end of the questionnaire asked

respondents to comment on what they could do to improve their baby's chances

of having a good start in life, and what kind of person they think the baby will

be, and why. One additional question asked respondents for their general
comments or concerns regarding the interview or any other topic the interview

covered or did not cover.

4.2.3 Questionnaire Format

The questionnaire was prepared in a booklet form, with 318.5" x 11" pages

plus a front and back cover. The maximum number of questions, if none were

skipped, was 785. The relatively high participation rate and no instances of

incomplete interviews indicate that the questionnaire was well received and not

seen as excessively burdensome by the majority of the participants.

4.2.4 Pretesting and Piloting

The questionnaire was pretested through interviews with seven pregnant

women who had registered for prenatal classes with the Southeast Health Centre

of the SCHU and three clients of HMHB. Additionally, four pregnant patients at

the Westside Community Clinic (which is sponsored by a member-run, health

co-operative), which is located in the core area of downtown Saskatoon, and

which serves a population similar to that of HMHB, were interviewed. Four of

these 14 women identified themselves as Status Indians and one as a Metis; the
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remainder were "English-Canadians:' All 14 women completed the interview

satisfactorily. At the conclusion of the pretesting each respondent was asked for

specific feedback on four aspects of the interview questionnaire: whether any

questions or instructions were difficult to understand, whether any questions
bothered her, whether, given a choice, the respondent would have preferred the

use of a paper and pencil or laptop computer for recording answers, and finally,

any comments on the length of the questionnaire. Based on the feedback from

the interviewees some minor revisions to the questionnaire were made.

Regarding the choice of using a laptop computer for recording answers to the

questionnaire, most subjects welcomed a computer-assisted interview, and had

no negative comments.

4.2.5 Computer-Assisted Personal Interviews (CAPI)

This study used Macintosh laptop computers and a computer-assisted

personal interview (CAPI) software package (MacCati; Wicks & de Almeida,

1993) for recording answers to interview questions. The computer contained a

representation of the questionnaire, into which the interviewer directly recorded

the subject's responses. The interview data could then be directly retrieved in an

electronic form as well as sent to a printer for a hard copy of the data.

There were many advantages to using CAPI. One of these was the overall

ease of handling interview materials and administering interviews in the field.

Since the data was electronically stored, the need for handling large amounts of

paper, and the risk of misplacing or losing these papers, were substantially
reduced. Because of these reasons the CAPI method of collecting data was

positively and enthusiastically received by all interviewers. Also, interviewers

indicated that the computer-assisted interviewing was well received by
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respondents, who in all cases chose to do the interviews with the computer,

although they were given the choice of using a paper-pencil format.

Moreover, CAPI substantially reduced data coding and editing, and

eliminated the need for data entry, ultimately shortening the time between data

collection and analysis. Another important benefit of CAPI was data quality.

Since the data were "handled" fewer times, the likelihood of committing "human

errors" was reduced and therefore the accuracy of data improved. These

advantages make the use of CAPI and laptop computers a distinct improvement

on the usual method of data collection.

4.2.6 Selection and Training of Interviewers

All available studies indicate that female interviewers are most likely to

obtain reliable and complete information from pregnant women (Little, 1976).

Two previous studies have found that pregnant women are more likely to

respond honestly to questions on alcohol use from an independent interviewer

than from their physicians, and at a location familiar to them (e.g., at home)

rather than in a clinical setting (Emhart, Morrow-Tlucak, Sokol, & Martier, 1988;

Little, 1976).

Taking these findings into account, four female interviewers, including one

individual of native ancestry, were recruited and trained to do interviews. All

four interviewers had had extensive experience in face-to-face and telephone

interviewing in a variety of epidemiological studies, and three had been

employed in previous health surveys at Applied Research. Interviewer training
consisted of two aspects: first, an in-depth item-by-item review of the

questionnaire, and second, training in personal interviewing techniques and

procedures specific to the study. The training sessions were loosely based on a

interviewer training manual developed by Betsy Kristjansson and Ian McDowell
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of the University of Ottawa for the Canadian Study of Health and Aging

(Canadian Study of Health and Aging Working Group, 1994). Initial training
session lasted two full days, during which the study was introduced and the

questionnaire reviewed. Interviewers were then asked to familiarize themselves

with the questionnaire at home during the week following the first training

session.

At the end of this week, the second part of the training session was held. At

this all-day session, the focus was on training interviewers to be completely

proficient in computer administration of interviews. Each interviewer had full

access to individual laptop computers, and was fully trained in the basic

operation of a laptop computer and in the administration of the interview using
CAPI. Interviewers practised entering mock data and role-played interviews,

both at training sessions and at home.

The training of interviewers emphasized administering the interview in a

neutral manner and adhering strictly to the directives on interviewing

procedures. The sensitive nature of many of the questions was stressed to the

interviewers, and they were trained to deal with any questions arising in a

professional and responsible manner.

4.2.7 Quality Control

At approximately the mid-point of the data collection phase, that is after the

first 200 interviews were completed, a two-day review session of interview

techniques and data collection procedures was conducted. This review session

focused on data quality and strict adherence to interviewing procedures. In

addition, the review offered interviewers a formal opportunity to learn from each

others' experiences and styles.
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In addition to the review session, follow-up phone contacts with randomly
selected respondents confirmed that the interviews took place and that the

information obtained was accurate.

4.3 Study Procedures

4.3.1 Data Collection

The data collection phase consisted of two coordinated procedures: subject

recruitment and home interview.

The subject recruitment procedure was initiated with the weekly receipt of

lists of names from the participating community health centres. Names of all

women who had enrolled during the week in either prenatal classes or HMHB

were received by the researcher. In total, 667 such names were received during
the study period.

These potential participants were then screened for eligibility for inclusion in

the study. Of the 667, 100 were already past the second trimester of pregnancy

and were therefore deemed ineligible. Another four were excluded because they
did not reside in Saskatoon, although they had registered for prenatal classes.

The remaining individuals were sent a personalized letter (see Appendix B),

addressed and stamped, and printed on official University of Saskatchewan

letterhead, along with a "Saskatoon Pregnancy and Health Study" information

brochure. This letter, signed by the Director of Applied Research, told subjects
the purpose of the study, its significance, and the method of collecting
information. It also assured the anonymity of all participants and confidentiality
of information collected, and invited subjects to participate in the study.
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Within a week after these letters of invitation were sent, each subject was

assigned to an interviewer. Basic contact information (i.e., name, address, phone

number) was printed on a "Record of Contact" form and given to the

interviewers. As instructed, the interviewers first contacted each of their

assigned subjects by phone, or for those without phones, in person, and arranged

for an interview. If the individual refused to participate, the interviewer

explained the importance of getting some basic information for comparison

purposes and conducted a short "refuser's questionnaire" on the phone.
The management of the flow of names of potential subjects, assigning selected

subjects to interviewers, and subject tracking were done using a microcomputer
and the Double Helix database software. This software enabled us to maintain a

separate database containing one record per subject which included all relevant

personal and contact information. Ethical considerations, especially with regard
to anonymity and confidentiality aspects of information, require a system which

separates subjects' personal information (for example, name, address, phone

number) from the main study data. We accomplished this by maintaining two

separate databases (one containing personal contact information and the other

containing study data), physically located in two different offices and in two

different microcomputers. At no time were these two data files merged and only
the researcher and one other study staff member had access to both these files.

Data for this study were collected using face-to-face interviews. The

effectiveness of face-to-face interviews in collecting information related to health,

especially concerning more sensitive or intimate health matters, has been shown

(Sudman & Bradburn, 1982).

The preferred location for the interviews was the subject's home. Although
most of the interviews were conducted there, usually without the presence of the
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subject's partner or husband, on occasion interviews were done at Applied
Research offices or another location specified by the respondent.

At the beginning of each interview, interviewers briefly reviewed the purpose

and method of the interview, explained the consent form to the subject, and

obtained their consent to participate in the study (consent form is shown in

Appendix C). Subjects were given an opportunity to ask questions of the

interviewer with regard to the study. In addition, anyone who wished to receive

a summary of study results indicated this wish to the interviewer. At this time,

interviewers also informed subjects that a laptop computer would be used to

record responses to questions, but that if they felt uncomfortable with this

method, a paper and pencil could be used instead. None of the respondents

indicated they preferred the paper-pencil method.

Many of the interview questions concerned subjects' perceptions and beliefs

or sensitive behaviour. For this reason, all interviewing had to be completed
with the woman herself; no proxy reporting was accepted. Also, this study did

not permit another household member to act as an interpreter for the subject.
The interview questions were worded in a specific way, sometimes

communicating subtle meanings, and it was felt that conducting on-the-spot
translations could result in a loss of meaning or inaccurate understanding of

some questions.

Respondents who completed the interview were thanked for their

cooperation and time, and given a small gift as a token of appreciation for

participating in the study.

Interviewing for this study lasted nine consecutive months, from March 1,

1993 to November 30, 1993. Interviews were conducted between 8:30 a.m. and

9:30 p.m. during weekdays, and occasionally on weekends and holidays. The
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average duration for an interview was 116 minutes, with many of the interviews

taking 100 minutes to complete.
Coordination and direction of interviewers were two important aspects of

data collection. Interviewers were encouraged to keep in close contact with the

Applied Research office and to bring their concerns and ideas to the researcher.

This was facilitated by interviewer meetings, which were initially held weekly,
and later, once the interviewers had become more familiar with the study

procedures, bi-weekly. In addition to providing a reliable and systematic

opportunity to collect completed interviews from the interviewers, these

meetings offered a valuable forum to discuss concerns and suggestions, update
on progress, and replenish interviewers' supplies.

4.3.2 Respondents' Feedback on the Interview

In terms of the respondents' reactions to the interview and questionnaire,
most who chose to comment or provide feedback indicated that they found the

questionnaire easy to understand, not too personal, and the interview, overall,

enjoyable. The type of sentiments expressed is typified by the following excerpt

from a response to one of the open-ended questions at the end of the interview:

[I] found that the questionnaire was not too personal ... but gives
an understanding of the thoughts and feelings of the person being
interviewed (26-year-old respondent; first pregnancy).

A few other respondents who shared their view about the interview said that

answering questions helped them to get a better perspective on their own health,

and that they felt gratified they were "helping out" in this study. As another 24-

year-old respondent put it:

I am pleased to do this interview because it makes me think about

things I haven't thought about for a long time. It gives me a better

insight [into] my own life.
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4.3.3 Data Processing

At these interviewer meetings, all data files containing information from

completed interviews were copied from the interviewer's laptop computer on to

a desktop microcomputer. These separate data files were concatenated and each

record screened for data accuracy and completeness. Anomalies were

investigated. These data files were then transmitted to the University mainframe

VAX/VMS computer system for further processing and analysis.
In the mainframe computer, all records were once again checked according to

specified rules for identifying data errors and if any were found, they were

investigated and corrected. Also, data fields were compared for logical
inconsistencies. For example, if a respondent reported that she had had two

premature births but the number of premature births in a later question did not

equal to two, this inconsistency was noted and if appropriate, corrected. Finally,
each record was once again reviewed for completeness of all information. At the

completion of this data processing stage, there were 452 complete and usable

records for analysis.

4.3.4 Ethics and Confidentiality
The ethical issues raised by this study are more challenging than those of a

routine sample survey, but are less extreme than those involved in many

intervention trials. The main issues derive from the type of study participants

(i.e., pregnant women) and their demographic profiles, and the social

expectations associated with some of the behaviours studied.

A non-judgmental and extremely low-key approach is seen as essential for

collecting accurate information on behaviours such as drinking, smoking, and

substance use from pregnant women. Interviewers were trained to administer
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the questionnaire in a neutral manner, and to conduct themselves in a non

threatening manner in all their contacts with the respondents.
As mentioned earlier, specific effort was made to ensure the anonymity of the

study participants and the confidentiality of the information obtained. Each

study participant was assigned a study ID number, and only this ID number was

associated with the data.

Part 2. Data Preparation and Reduction

In this part, the focus is on describing methods used after data collection was

completed. It begins with a description of variable formation and data reduction.

Next, data analysis is described, followed by comparisons of study respondents
with non-respondents, and study sample with Saskatoon births. This chapter
ends with a discussion of study limitations.

4.4 Variable Formation

In Part 1, the scoring and methods of creating summary measures were

described. In this section, the formation of derived variables and their scoring
will be described. That is, the focus here is not on describing creation of simple

summary measures, but rather on describing the way in which certain measured

variables were combined together in creating new derived variables. Also, the

procedures used in creating summary behaviour variables are described.
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Social support network summary measures

Two summary measures were created for each of the three types of support

functions, following methods used by Barrera (1981). For each support function,

the number of individuals perceived as likely sources of support (perceived

support) was totalled, as was the number of people who actually provided

support (received support). This resulted in six summary measures: a perceived

and a received support score for each of the three support functions (emotional

and material support, and social participation).
Dichotomous variables reflecting the sources of support, that is the

relationship of the individual providing the support to the respondent, were

obtained for each of the six relationship types: respondent's spouse, mother,

father, sister, brother, and friend(s). For each individual who had provided

support of any type in the preceding month, the source-of-support variable for

that individual was coded as I, and otherwise as O.

Access to a wide social support network is usually considered beneficial, and

the potential also for conflict within such a network has rarely been studied.

Two summary measures reflecting this potentially negative aspect of support

networks were obtained. Conflicted (potential) network score refers to the

number of people named as a potential source of conflict in the past month, and

conflicted (actual) network score refers to the number of individuals who were

actual sources of conflict.

The total support satisfaction score refers to the extent to which respondents
were satisfied with the support they received. This was obtained by simply

summing the response scores for satisfaction items across the three types of

support. The total support satisfaction score ranges from a possible low of 3 to a

high of 12, with high scores reflecting a higher level of dissatisfaction with

support received.
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Household income adequacy
A composite ordinal variable of household income adequacy was formed by

cross-classifying reported total annual household income with number of

persons in household using the method described by Stephens and Fowler

Graham (1993b), shown in Table 4.3. This new income adequacy variable

consists of five levels, labeled: "Very poor," "Poor," "Lower middle," "Upper

middle," and "Rich." These categories of income adequacy were formed in

relation to a nationally defined lowest income cut-off level (Stephens & Fowler

Graham, 1993b), and thus are appropriate for use among the Saskatchewan

population. They are considered to meaningfully reflect income inequities and

have been found to be a highly significant predictor of self-rated health status

(Manga,1993).

Table 4.3. Household income adequacy defined.

Persons in household
1 2 3 4 5+

Income group

Very poor <$10 <$10 <$10 <$10 <$15

Poor $10-14.9 $10-14.9 $10-19.9 $10-19.9 $15-29.9

Lower middle $15-29.9 $15-29.9 $20-39.9 $20-39.9 $30-59.9

Upper middle $30-59.9 $30-59.9 $40-69.9 $40-69.9 $60-69.9

Rich $60+ $60+ $70+ $70+ $70+

Note: Income figures in the table are total household income in $OOOs.

Adapted from: Stephens T, Fowler Graham D (Eds). Canada's Health Promotion Survey 1990:

technical report. Ottawa, ON: Minister of Supply and Services Canada, 1993b; 7.
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Housing adequacy
Two variables, the type of housing the respondent was living in at the time of

the interview and the number of people living in the household, were combined

to give a composite measure of housing adequacy, as shown in Table 4.4. This

derived variable, as opposed to a single item on the type of housing, was felt to

describe more accurately the adequacy of the respondent's housing. It consists of

three categories: "Adequate," "Fair," and "Inadequate." While these categories do

not fully describe the quality or condition of the respondents' homes, it

sufficiently separates those respondents whose live in homes that are inadequate

for their needs (i.e., overcrowded), from those who live in homes that are

satisfactory.

Table 4.4. Housing adequacy variable defined.

Type of housing
Detached Duplex Apartment Other

Number of people in
the household

lor2 Adequate Adequate Adequate Adequate

30r4 Adequate Fair Fair Fair

5 or more Fair Inadequate Inadequate Inadequate

Anxiety and depression factor variables

In order to examine whether the present data confirm the rationale for

creating two separate summary measures for anxiety and depression, using the

particular sets of items from the BSI, a principal component factor analysis was

done. This factor analysis of anxiety and depression items also addressed the

issue of whether these items are best operationalized by two separate

unidimensional constructs of anxiety and depression, or whether it is more
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useful to combine items to reflect a multidimensional construct of general

psychological distress.

The results of the factor analysis of the 13 items on the anxiety and depression

subscales are presented in Table 4.5. As shown, the 13 items had significant

loadings (above 0.35) on two factors. The first factor consists of nine items, of

which five are anxiety and four are depression items. Thus this major factor,

explaining 43% of the scale variance, shows an overlap of items relating to both

anxiety and depression, and may be measuring an underlying construct of

psychological distress. These nine items showed a high internal consistency

(alpha=0.8S), and the factor they represent was labeled "anxiety-depression."

Table 4.5. Factor loadings of the principal component analysis (with varimax rotation) of anxiety
and depression scale items (n=452).

Item'"

Factor (varimax rotation)
I II

Easily hurt (0)
Blue (0)
Tense (A)
Fearful (A)
Nervous/Shakiness (A)
Lonely (0)
Scared (A)
No interest (0)
Restless (A)

0.71
0.70
0.69
0.67
0.66
0.63
0.57
0.52
0.43

0.37
0.41

Suicidal (0)
Worthless (0)
Hopeless (0)
Terror /Panic (A) 0.48

0.80
0.73
0.70
0.53

Percentage of variance

Reliability (a coefficient)
42.8
0.85

7.8
0.76

"Brief Symptom Inventory scale item: A=Anxiety subscale; O=Oepression subscale

The second factor consists of four unique items-feeling suicidal, worthless,

hopeless, and experiencing terror or panic--of which three are related to
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depression and one to anxiety. The nature of these items indicates that these are

more extreme symptoms of depression. The internal consistency of these four

measures was moderately high (alpha=0.76), and the factor was labeled "severe

depression."
Based on this factor analysis, two new summary scores for anxiety and

depression were created. The anxiety-depression score was obtained by

summing the response scores for the nine items which loaded on the first factor,

and the severe depression score was obtained by summing the four items loading
on the second factor. In subsequent multivariate analysis these new summary

scores were used instead of the earlier separate measures of anxiety and

depression.

Reasons for drinking factor variables

Similar to the approach described above, the 12 items relating to reasons for

drinking were submitted to a principal component analysis in order to better

understand their structure and to guide creation of summary variables. The

results of this factor analysis are shown in Table 4.6, and are based on 422

subjects for whom complete data were available. These results show that items

loaded primarily on two factors. The first factor consists of six unique items, all

relating to the coping and relaxation aspect of drinking. The second factor had

five high loadings (greater than 0040) and these items are related to primarily to

drinking as a social activity. Two of the five items loading on the second factor

also had high loadings on the first factor. These were items regarding drinking
of one's partner and other individuals known to the respondent. One item,

"accept a drink to be polite," had almost equal loadings on both factors, but given

the content of the item, it was considered to belong to the second factor, tapping
the dimension of drinking as a social activity.
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Based on this factor analysis, two summary scores were created, reflecting the

two general types of reasons for drinking. The first summary score, relating to

coping reasons, was obtained by summing the response scores for the top six

items loading on the first factor. The second summary score was created by

adding response scores for the six items loading on the second factor.

Table 4.6. Factor loadings of the principal component analysis (with varimax rotation) of reasons

for drinking scale items (n=422).

Item
Factor (varimax rotation):
I II

Drink to ... :

Forget everything
Forget worries
When tense and nervous

Cheer up when in bad mood

Suppress my appetite
Relax

Accept a drink to be polite
Sociable
Celebrate
Like the taste of alcohol
Drink when my partner drinks
Drink when people I know drink

0.87
0.85
0.80
0.70

-0.62
0.57
0.39

0.42
0.42

0.38
0.71
0.69
0.56
0.53
0.47

Percentage of variance

Reliability (a coefficient)
37.4
0.84

12.2
0.57

Alcohol use summary measures

Alcohol consumption data were used to create summary measures using the

method described Day and Robles (personal communication, June 1992). Usual

frequency and usual-quantity data were combined to give the usual-volume

consumed daily for each beverage. Similarly, maximum-frequency and

maximum-quantity were combined to obtain maximum-volume for each

beverage. Finally, the usual-volume and maximum-volume measures were
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averaged and summed across the three beverage types to give the total average

daily volume (ADV) of alcohol consumed. This continuous measure of total

alcohol use, presented as the average number of standard drinks, or volume, per

day, was calculated for the two time periods: three months prior to pregnancy

and the first three months of pregnancy.

For descriptive purposes, a 4-level categorical variable of alcohol use was also

created for each of the two time periods. Those who refrained from alcohol use

during the specified time period were termed "abstainers." Those who consumed

an ADV of less than 0.40 (fewer than two drinks a week) were defined as "light

users"; an ADV of 0.40 to 0.89 (two to six drinks per week) as "moderate users";

and an ADV of 0.90 or above (seven or more drinks per week) as "heavy users."

These cut-points have been used by Day and colleagues (1990) in their studies of

adverse effects of prenatal alcohol use.

Smoking summary measures

Respondents were categorized into four groups, depending on the number of

cigarettes smoked daily: non-smoker, light (1-9 per day), moderate (10-19), and

heavy (20 or more). These are standard cut-points that have been used in other

studies on effects of smoking in pregnancy.

Caffeinated beverage consumption summary measures

First, reported frequency measures were multiplied by appropriate weights to

reflect the daily frequencies of caffeinated drinks consumed. Second, the number

of cups of tea or coffee and cans of soft drinks was multiplied by the average

caffeine content of each beverage type, using amounts reported by Bunker and

McWilliams (1979). These amounts are: coffee, 107 mg per cup; tea, 34 mg per

cup; and soft drinks, 47 mg per can. Finally an average daily caffeine
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consumption was obtained by multiplying the weighted frequency by the

average caffeine content for each beverage and summing over the three beverage

types. Then, based on the average daily caffeine consumption, four groups were

formed, as follows: abstainers (0 mg caffeine/day), light drinkers (1-149

mg/day), moderate drinkers (150-299 mg/day), and heavy drinkers (>300

mg/day).

Dietary intake summary measure

Reported number of servings in each food group were compared to the

minimum standards recommended for pregnant women by the Canada Food

Guide (Health and Welfare, 1992). Subjects who ate fewer than two thirds of the

recommended number of servings for a particular food group were considered to

have an inadequate intake for that group.

A summary categorical measure of inadequate diet was created by counting
the numbers of food groups with inadequate intake and then grouping as

follows: 0 (None), lor 2, and 3 or 4.

Multiple prenatal risk behaviour

The objective here was to create a summary multiple risk behaviour score

which reflected the contribution of each component behaviour to the total score

equally. Such a behaviour score was created by multiplying each behaviour by
an appropriate weight and summing the weighted proportions across all five

behaviours. The weights applied for each behaviour reflected the proportion of

women reportedly practising that behaviour, relative to that of drinking and

smoking (which had prevalence rates of 46% and 47% during pregnancy,

respectively). These weights were obtained by dividing the proportion of

women engaging in each behaviour by the proportion of those who smoke or
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drink in pregnancy. For example, a weight of 3.70 for drug use was obtained by

dividing 0.126 (proportion of drug users) into 0.466, the average proportion of

alcohol users and smokers in this sample. This means that in order for the

summary score to reflect equal contributions by drug use compared to alcohol

use or smoking, the proportion of drug use need to be "weighted" by a factor of

3.70.

Similarly caffeinated beverage use and inadequate diet were weighted by 0.53

and 0.71, respectively, before summing across all five behaviours. The resulting

weighted summary score for multiple behaviour reflects equal contributions

from all component behaviours. This weighted summary score was used in the

subsequent multivariate analysis of multiple behaviours.

4.5 Data Analysis

Data analysis employed a variety of statistical techniques. The type of

statistical technique selected was based on the particular research question being
examined and the type of variables analyzed. Thus, significant predictors of

change in prenatal behaviour were examined using discriminant analysis;

predictors of behaviour in early pregnancy were assessed using logistic

regression; and the risk behaviour model was tested using structural equation

modeling techniques. All these multivariate analyses were preceded by two

preliminary steps: initial data screening and examination of frequency
distributions of variables, followed by bivariate analyses examining the

relationships between each behaviour, one at a time, with each of the other

variables in the study. The major stages of the analysis including the statistical

techniques used are described in more detail below.
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All data analysis was done on a VAX/VMS mainframe computer, using the

Statistical Package for Social Sciences (SPSS), Version 4.1 (SPSS,1991).

4.5.1 Data Screening
The first step of data analysis was to screen the data and prepare the variables

for subsequent multivariate analysis. All study variables were examined for

accuracy of data items, missing values, and fit between their distributions and

the common assumptions of multivariate analysis (i.e., normality, equality of

variance, linearity). Frequency distributions and histograms indicated that there

were no implausible out-of-range values for any of the variables. Missing values

were detected only for two variables, household income and cigarette smoking.

Thirty-one subjects (7%) did not respond to the question on household income

and two subjects did not answer follow-up questions on smoking. These subjects
were coded as missing for the relevant variable.

Whether or not study variables were distributed normally was examined

using normal plots and skewness and kurtosis values. The majority of the

continuous variables, and especially the behavioural variables (not including

drug use and diet measures, which were more like ordinal variables), showed

normal distributions. The exceptions were two subscale measures of social

support which showed moderate skewness. Higher values of these two variables

were recoded to minimize the skewness and to improve the shape of their

distributions.

Assumptions of equality of variances were studied using scatterplots between

continuous-level independent variables and each behaviour variable one at a

time. No severe violations of equality of variances were detected; thus, no

further tranformations of variables were done.
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These initial procedures ensured that the data set did not include any unduly
influential data points and" that it met all multivariate assumptions of subsequent

analysis.

4.5.2 Bivariate Analyses
Each behaviour variable was analyzed one at a time. First, the relationship

between each of the behaviours with other behaviours was examined, followed

by each behaviour with all other variables in the study. These bivariate analyses
were of two types. For categorical independent variables (which were mostly the

sociodemographic and pregnancy-related medical variables), two-way

relationships were tested by cross-classifying them with ordinal-level behaviour

variables and using the Pearson chi-square statistic (Kleinbaum, Kupper, &

Morgenstern, 1982). For continuous independent variables (the psychosocial
variables), mean scores were compared across ordinal categories of behaviour

variables by using analysis of variance (ANOVA) and F-statistics for mean

square ratios (Kleinbaum, Kupper, & Muller, 1988).

4.5.3 Multivariate Analyses
Discriminant function analysis. Discriminant function analysis was used to find

the best independent predictors for change in behaviour from pre-pregnancy to

first trimester. As described earlier, for the four behaviour variables for which

data were collected for two periods in time, three types of behaviour change

groups were created: abstainers, stopped, and continued.

The basic strategy in discriminant analysis is to form the best linear

combination of independent variables that maximizes the separation of two or

more groups in the dependent variable. Notationally this can be given as:
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(Tabachnick & Fidell, 1989)

where the discriminant function, D, is found by maximizing the between-group

variability in relation to the within-group variability. This is calculated by

multiplying the standardized score for each predictor (x) by its standardized

discriminant function coefficient (d) and then adding the products for all

predictors. All predictor variables were entered as continuous, dichotomous, or

dummy variables. In the sense that discriminant functions seek to maximize the

variation between groups in relation to the variation within groups, this analysis
is not unlike the analytical strategy used in analysis of variance procedures.

The maximum number of discriminant functions calculated is equal to either

the number of predictors or the degrees of freedom for the groups in the

dependent variable, whichever is smaller (Tabachnick & Fidell, 1989). Since I

was interested in differentiating among three behaviour change groups (which

have two degrees of freedom), this analysis calculated two discriminant

functions for each behaviour, with the exception of caffeine consumption. For

caffeine consumption, only one discriminant function was obtained

differentiating between two behaviour change groups.

In discriminant analysis, the strength of association between the predictor
variable and the dependent change-type behaviour variable can be obtained by
the statistic, Wilks' Lambda, and is given as follows:

h2 = 1- A. (Tabachnick & Fidell, 1989)

Thus, for each statistically significant predictor, h2 gives the proportion of

variance accounted for in the change-type behaviour variable.

When there are independent variables that are highly inter-correlated,

multicollinearity or singularity may occur, which results in unstable or unreliable

results. In the SPSS program for discriminant analysis (as in most computer .

programs for other multivariate analyses) the problems due to multicollinearity
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or singularity are avoided by using a tolerance test in stepwise variable selection

(Tabachnick & Fidell, 1989). This test excludes variables that are of insufficient

tolerance or redundant.

Multiple logistic regression analysis. Logistic regression analysis was performed
to examine the independent effects of predictor variables on the number of risk

behaviours during early pregnancy. The basic strategy of logistic regression is to

model the probability of a particular event (usually denoted as 1) as compared to

its opposite (usually denoted as 0), given a set of predictor variables.

Notationally, this may be expressed as follows:

Px = p(d = 11 x)

= 1
------------�------------- (Hosmer & Lemeshow, 1989)

1 + exp [- (�o + �lXl + ... + I3pxp)]
The variable d denotes the presence (d = 1) or absence (d = 0) of the event

being modeled; x denotes a set of p variables, x = (xj, X2, ••• , xp), which represent

predictors, entered either in continuous, dichotomous, or dummy variable form.

The betas (�), or logistic regression coefficients, are parameters which represent

the effect of the predictors on the dependent event, adjusted for the effects of the

other variables in the model.

The relative importance of each of the predictor variables in the model is

given by the standardized odds ratio associated with each predictor variable.

The standardized odds ratio is the antilog of the standardized coefficient. The

standardized coefficient for each predictor measures the change in the logit of

risk (In px/qx) produced by a change of one standard deviation in that predictor

variable (Hosmer & Lemeshow, 1989). This is a useful measure since it allows

the comparison of variables which use different scales of measurement.
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The confidence limits for the standardized odds ratios were calculated as

follows: the standard error of variable xp from the logistic regression output and

the value 1.96 (standard normal value corresponding to 95% probability) were

multiplied together; this product was added to and subtracted from the

standardized coefficient and the antilog of the resulting upper and lower values

taken.

Model testing. Structural equation modeling (SEM) was used for testing the

hypothesized relationships between the various predictor variables, moderating

variables, and risk behaviours in this study. SEM is a method of simultaneously

analyzing multiple variables in a confirmatory and hypothesis-testing manner

(Newcomb, 1990). As Newcomb (1990) explains, the advantages of SEM over

multiple regression are that more than one dependent variable can be studied

simultaneously and that various types of associations can be tested among the

predictor variables. These features of SEM are ideally suited for testing the

integrated model proposed in this study. The appropriateness of SEM

techniques for this analysis is highlighted by two considerations. First, as

required by SEM (Bentler & Chou, 1987), the relationships among the variables

in this model were hypothesized prior to testing. Secondly, SEM allows the

determination of overlap or common variance among highly related dependent

variables, such as this model's risk behaviours, as a latent factor (Newcomb,

1990).

SEM has two interrelated components. The measurement model examines the

representation of the unobserved, latent variables through observed or measured

variables. The measurement model addresses the question of how well the

measured variables represent the underlying latent constructs. The

measurement model allows the researcher to hypothesize which observed
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measures (also termed indicator variables) are indicated by the latent construct.

The model determines a "true score" or error-free score for the latent constructs

as given by the coefficient loadings, corrected for unreliability of measurement

(Hayduk, 1987).

The structural model examines the relationships among the latent constructs in

a path-analytic fashion. Usually, these relationships among the latent constructs

are examined according to a previously hypothesized model. The structural

model estimates coefficients for various specified paths, which are interpreted

similarly to regression coefficients (i.e., they describe the linear relationship
between two latent constructs).

Latent structural analyses provide several indices of overall model fit that

summarize how well the hypothesized measurement and structural models

describe the observed data. The Goodness of Fit index (GFn, which varies

between 0 and 1, expresses the relative amount of the variance and covariance

accounted for by the given model (Hayduk, 1987). An adequate fit is indicated

by a GFI value larger than 0.90 (Hayduk,1987). A GFI adjusted for the degrees
of freedom (AGFI) of greater than 0.80 is said to indicate a good fit (Hayduk,
1987). The Root Mean Square Residual (RMSR) expresses the average deviation

between the observed and the predicted correlation among the indicators. A

RMSR of less than 0.10 is usually obtained for well-fitting models (Hayduk,
1987). A non-significant likelihood-ratio chi square measure for the overall

model indicates no significant discrepancy between the observed and the

predicted covariance matrices. However, with large samples, very small

discrepancies between observed and predicted data have been found to result in

significant chi-square values (Breckler, 1990), even when all other fit indices

indicate excellent fit.
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All analysis of structural equation modeling were done using the LISREL vn

program (Version 7.16) (Joreskog & Sorbom, 1989) on the mainframe VAX/VMS

computer. SPSS (Version 4.1) was used to obtain the correlation and covariance

matrices that provided the data input for the LISREL analysis.

4.6 Study Sample and Response

As of November 30, 1993,667 names of clients who registered for either a

prenatal class or HMHB were received from the SCHU, of whom 104 were

screened out due to either being past their second trimester of pregnancy or not

having regular residency in Saskatoon. Thus, 563 women were deemed eligible
to take part in the study and were sent an initial letter inviting them to

participate (see Appendix B).

The results of the study recruitment are shown in Figure 4.1. The response

rate is the number of completed interviews as a percentage of the total number of

subjects who were eligible and invited to participate. The overall response rate

was 80.3%, which is very good for a study requiring detailed, personal

interviews and no proxy reporting.
The types of non-response to the interview are also shown in Figure 4.1.

Non-responses occurred when a subject refused to be interviewed or was not

available to participate. Refusals accounted for 15% with all occurring at the

outset of the contact. In all cases, once a respondent had given consent and

begun the interview, the interview was carried to completion.
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23 unavailable respondents (4%)

Jpondents
(80%)

Total number of eligible respondents: 563
(includes 3 subjects who did not speak English)

Figure 4.1. Description of respondents and non-respondents

Non-response due to language difficulties or failure to contact the specific

person are problems inherent in a personal interview study which does not allow

proxy responses. Three subjects did not participate in the study because they

could not communicate in English. Another 23 were not contacted because they

could not be reached. Every effort was made to reach these individuals within

the study period including enlisting, on some occasions, the help of the district

health centres, the individual's family or their neighbours.
Of the 8S who refused to do the interview, 20 also refused to answer any

questions on the refuser's questionnaire (see Appendix D). Six subjects answered

a few questions but did not complete the refuser's questionnaire. The sixty-five

non-respondents who completed the refuser's questionnaire were compared to

respondents on the information available: age, education, employment status,

self-rated health status, parity, and whether a doctor was seen during the
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pregnancy. The results of comparisons between the non-respondents and

respondents are given in Table 4.7.

The comparisons between non-respondents and respondents were done using

chi-square tests at the more conservative 1 % level of significance. As shown in

Table 4.7, respondents differed from non-respondents only in terms of their

employment status, with respondents more likely than non-respondents to be

homemakers (15% vs. 3%) or out of the work force (23% vs. 8%). There were no

statistically significant differences between respondents and non-respondents

Table 4.7. Comparison between respondents and non-respondents.

Respondents Non-respondents X2
Description n % n % statistic p

Age (years) 11.06 (df=4) n.s.

<20 103 23 9 15
20-24 141 31 19 31
25-29 111 25 23 38
30-34 76 17 7 11
>34 20 4 3 5

Education status 2.36 (df=2) n.s.

Grade school (1-8 yrs) 18 4 5 8

High school (9-12 yrs) 253 56 31 53

Post-secondary (>12 yrs) 181 40 23 39

Employment status 20.10 (df=4) <.01

Employed 200 44 45 71
In school 70 16 10 16
Homemaker 67 15 2 3

Unemployed 103 23 5 8
In school and employed 10 2 1 2

Self-rated health 10.98 (df=4) n.s.

Excellent 72 16 21 32

Very good 177 39 23 35

Good 143 32 16 25
Fair 49 11 ·4 6
Poor 11 2 1 1

First pregnancy? 6.42 (df=l) n.s.

Yes 269 59 49 75
No 183 41 16 25

Note: n.s, = Non-significant
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with regard to age, education, self-rated health, or parity. There was also no

difference between the non-respondents and respondents with regard to whether

they had seen a doctor during their pregnancy; all non-respondents and all but

one respondent said that they had seen a doctor.

The study sample was also compared to all births registered in Saskatoon for

1992 and 1993, using available information: mother's age, marital status, and

parity. As shown in Table 4.8, there were highly significant differences between

the study sample and Saskatoon births on maternal age and parity. Women in

the study were younger (23% vs. 9% for <20 years; 31 % vs. 21 % for 20-24 years)
and more likely to have had no previous live births (72% vs. 41 %) compared to

all women who gave birth in Saskatoon in 1992-93.

Table 4.S. Comparison between study respondents and registered births in Saskatoon for 1992-93.

Registered births in

Study respondents Saskatoon, 1992-93 X2
Description n % n % statistic p

Age (years) 114.57 (df=4) <.001
<20 103 23 291 9
20-24 141 31 658 21
25-29 111 25 1024 33
30-34 76 17 835 27
>34 20 4 271 9

Marital status 8.73 (df=2) n.s,

Married/Common-law 307 68 2157 70

Single 127 28 855 28
Divorced or widowed 18 4 57 2

Parity 155.02 (df=1) <.001

Nulliparous 327 72 1265 41

Multiparous 125 28 1811 59

Note: n.s. = Non-significant
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4.7 Study Limitations

Several general limitations of the data available for this study must be

acknowledged. The three main limitations of this study concern: a) inclusion of a

non-random sample which limits generalizability of findings to the wider

population of pregnant women, b) validity and reliability of self-reported

measures, and c) the cross-sectional nature of the data which hinders inference of

causal relationships.

a) Non-random sampling. A complete and up-to-date registry of all pregnant

women giving birth in Saskatoon was not available, severely restricting the

possibility of obtaining a random, representative sample. The next best option
for obtaining a broad sample of pregnant women was to access the clients of

SCHU, which serves approximately 50% of the prenatal population in the city in

a given year. By recruiting prenatal clients consecutively over nine months we

were able to obtain a sample of women who are heterogeneous with respect to

their demographic and pregnancy risk status.

Since the study group was neither a random nor a representative sample of

the general population of pregnant women, the degree to which the findings can

be generalized is restricted. Taking the most conservative position, these results

should only be generalized to the rest of the prenatal population served by the

Community Health Unit in Saskatoon. However, since the health unit draws its

prenatal clients from all parts of the city, and serves a broad cross-section of the

prenatal patients, the results of this study may be cautiously extended to the

general population of pregnant women in the city.

Compared to the general population of pregnant women in Saskatoon, those

who participated in this study tended to be younger and more likely to be giving
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birth for the first time. Also, the study included a higher proportion of prenatal
women at risk for adverse pregnancy outcomes. To the extent that these

attributes are linked to behaviour and other factors under study, the

generalizability of results to the larger population will be limited. Other studies

have found that younger women are more likely to smoke cigarettes. Also,

women of lower socioeconomic status are more likely to engage in negative

health behaviours. Taking these factors into account, the findings of this study

with regard to risk behaviour during pregnancy may overestimate the true

prevalence in the general population. Any generalization of findings to the

larger prenatal population should take into account this important consideration.

b) Validity and reliability of self reported measures. The second problem with

any study relying on self-reported data is their validity and reliability; in other

words, how closely do the reported data represent the true phenomena of

interest? To what extent may the results have been affected by a tendency
towards socially desirable responses? Is there any selective underreporting or

overreporting which may introduce bias in an unpredictable way?

The various problems of collecting accurate information on such behaviours

as drinking, drug use, and smoking are especially salient during pregnancy. Not

surprisingly, discrepancies between self-reported behaviour, such as alcohol use,

and actual intake appear to be in the direction of under- rather than

overreporting (Ernhart et al., 1988; Russell, 1982). Although there may be many

reasons why women who drink underreport their consumption, two factors

which seem to be important are the respondents' ability to accurately remember

their pattern of use and their tendency to give socially desirable responses. Since

heavy drinking (especially during pregnancy) is often not very acceptable and is
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subject to criticism, some questions about drinking may elicit responses that are

more "socially desirable" than they are accurate.

With regard to the issue of recall, the series of alcohol questions used in this

study may have helped to increase more accurate recall of drinking. Evidence

comes from a study on self-reported drinking by Embree and Whitehead (1993).

These investigators evaluated eight different types of questions which measured

alcohol use. Included in this evaluation was a measure which asked about

quantities of drinks consumed for each of wine, beer, and hard liquor separately,
similar to the questions used in this study. Embree and Whitehead (1993)

concluded that this type of measure was the most valid of any questions asked,

and that it addressed problems of recall by being more detailed and by asking

questions separately for each beverage type. Likewise, questions on alcohol used

in this study asked in detail about patterns of consumption from the perspectives

of quantity, frequency, and variability, separately for each beverage type. This

way, the respondent was not required to remember too much all at once, and

confusion was avoided by focusing on only one aspect (type or quantity) at a

time.

With regard to the problem of possible underreporting due to socially
desirable responses, this study employed some techniques that have been found

to alleviate this problem. These included training interviewers to use a non

judgmental and accepting approach, suggesting a wide range of possible

response alternatives so that a respondent is less likely to consider her own

behaviour deviant or unusual, and, perhaps most importantly, assurance of

confidentiality and anonymity with respect to respondents' participation and the

information they provide.

Evidence regarding the reliability of the data on risk behaviour is provided by

the consistency among responses to behaviour items. As expected, those who
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reported heavy drinking (based on the average daily volume) were also more

likely to report binge drinking and to report greater amounts of drinks

consumed. Also, those who reported higher tolerance for alcohol were more

likely to be heavier drinkers, as were those who indicated that they had been part

of an alcohol treatment program such as Alcoholics Anonymous. It is unlikely
that these patterns of associations simply reflect consistency in distortion, since

one of the methods of assessing validity of a measure is an apparent convergence

of responses given to a number of different types of questions on that measure.

More importantly, with regard to the issue of validity and reliability of self

reported data, the aim of this study should be taken into consideration. The

purpose of the present study was not to quantify the possible effects of any of the

behaviours studied, but to investigate, given a range of variables, which ones

best predict prenatal behaviour. Although valid and precise information is the

goal of any research, absolute precision is not essential for the purpose of the

present study. Behavioural data which locate individuals on the distribution in

broad categories of light, moderate, and heavy with a reasonable degree of

accuracy would permit the examination of the research questions in this study.

c) Cross-sectional data. The main limitation with cross-sectional data is the

difficulty of accurately establishing the time sequence of events under study,

thereby making it difficult to establish causal relationships. Although the

problems of inferring casual relationships using cross-sectional data are well

known, they may be exacerbated by certain approaches to data analysis. For

example, using a correlational or regression approach to analyzing cross

sectional data makes it difficult to ascertain the direction of the relationship

between variables such as stress and behaviour. Although it is more often

hypothesized that behaviours such as drinking are used to cope with stress, it is
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equally possible that alcohol use could lead to more stress through its negative

consequences, such as problems with family and at work, and poor health.

Although this study employed cross-sectional data, rather than being
restricted to analysis of limited use, it sought to examine the full range of

relationships between and among variables using a number of different types of

analysis, including structural equation modeling. The use of analytical

techniques like SEM are particularly helpful in the context of this study, given
the apparent complexity of risk behaviour during pregnancy. In these cross

sectional data, SEM allows examination of relationships that are not only

unidirectional, but bi-directional. However, in interpreting the final results, the

cross-sectional nature of the data that gave rise to the findings should not be

ignored.
In summary, the results of this study are generalizable to the entire prenatal

client population of the Community Health Unit, but caution is required when

extending them beyond this population. Secondly, while some objective
measures of behaviour in addition to self-report would have strengthened the

reliability of data in the study, evidence indicates that self-reported information

alone is generally satisfactory for the purpose of epidemiologic investigations
such as this. Finally, the cross-sectional design of this study only allows cautious

conclusions about causality between the independent variables and risk

behaviour. More important, however, is the testing of a model which represents

possible determinants of behaviour during early pregnancy.



Chapter 5

DESCRIPTIVE RESULTS

This chapter presents descriptive results. It begins with presenting the study

group's sociodemographic, pregnancy-related, and psychosocial characteristics.

Sociodemographic and psychosocial factors associated with ethnicity (Native vs,

non-Native) are described. Next, each of the risk behaviours (alcohol use,

smoking, psychoactive drug use, caffeinated beverage consumption, and

inadequate diet) is examined one at a time. For each behaviour, the prevalence
and pattern during the three months before pregnancy and during the first

trimester are described. Then, the distribution of the behaviour in the first

trimester across sociodemographic, pregnancy-related, and psychosocial
variables is presented. The bivariate relationships between grouped behavioural

variables and sociodemographic and pregnancy-related categorical variables

were examined using chi-square tests. For the interval level psychosocial data,

group mean comparisons were done using F-statistics through analysis of

variance (ANOVA) techniques. In general, only those associations or differences

achieving statistical significance (p<.OS) are reported.
The purpose of this chapter is to describe the study group and their health

behaviour during the three months before pregnancy and during the first

trimester. The data presented are descriptive and do not imply a causal role in

any of the behaviours.

97
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5.1 Description of the Study Group

The sociodemographic and pregnany-related characteristics of the study group

are presented in Tables 5.1 and 5.2. As shown in Table 5.1, most respondents
were relatively young, with 23% between 15 and 19 years, and another 31 %

between 20 and 24 years. Most of the women were married or living common

law (68%), and 60% had a maximum of a high school level education. At the

time of the interview, 44% were employed and another 16% in school. A

substantial number (23%) reported being out of work. In terms of income

distribution, two thirds of the study group (67%) were in the three lowest income

adequacy groups-"very poor," "poor," and "lower middle."

The study group was ethnically heterogeneous. The majority of respondents
identified themselves as English-Canadians (61 %). Another 17% reported being

ethno-linguistically from one of six Native or Metis cultures. Of these, 50%

identified themselves as Plains Cree, 19% Metis, 17% Ojibway, 6% Woodland

Cree, 5% Sioux, and 2% Dene. Another 84 respondents (19%) were grouped

together in an "other" category. This includes individuals of a mixed culture or

of a culture outside of Canada. Only 3% identified themselves as French

Canadian. The study group contained only a very few immigrants or first

generation Canadians (4% in each case), but more (17%) who spoke a foreign

language in addition to English.
Most participants reported living with husband or boyfriend (69%), or with

someone else (24%); only 7% reported living alone. About a quarter had children

under the age of five in their household (of these subjects, 85 had one child and

19 two or more children). Almost half lived in detached houses (49%), another

29% in apartments, and fewer in duplexes (12%) or other types of housing (e.g.,
basement suite, trailor) (10%).
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Table S.l. Study respondents: sociodemographic characteristics (n=452) .

Sociodemographic Characteristics .. %n

Age (years)
<20 103 23
20-24 141 31
25-29 111 25
30-34 76 17
>34 20 4

Marital status

Married/Common-law 307 68
Never married .

127 28

Divorced/Separated 18 4

Education level
Grade school (1-8 yrs) 18 4

High school (9-12 yrs) 253 56

Post-secondary (>12 yrs) 181 40

Employment status

Employed 200 44
In school 70 16
Homemaker 67 15

Unemployed 103 23
In school and employed 10 2

Income adequacy
Very poor 98 23
Poor 92 22
Lower middle 93 22

Upper middle 106 25
Rich 32 8

Ethnicity
English-Canadian 276 61
Native Canadian 78 17
"Other" 98 22

Household composition
Alone 33 7
With husband/boyfriend 312 69
Other arrangements 107 24

Residence type
Detached house 222 49

Duplex 54 12

Apartment 131 29
Other 45 10

"'Totals for some variables do not add to 452 due to missing information for some cases.
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Table S.l. (Continued) Study respondents: sociodemographic characteristics (n:::452).

Sociodemographic Characteristics n %

Immigrant to Canada?
Yes 20 4

No 432 96

First generation Canadian?
Yes 17 4
No 435 96

Speaks a language other than English?
Yes 78 17
No 374 83

More than half of the women in the study were pregnant for the first time

(59%) (see Table 5.2). The proportion of women who reported experiencing

complications during pregnancy was relatively high. For example, 27% reported

vaginal bleeding; 17% edema; 11 % injuries or accidents; and 10% urinary tract

infection. In terms of overall health, 13% rated their health as "fair" or "poor"

during the pregnancy, compared to 9% who reported "fair" or "poor" health prior
to pregnancy.

Of the 183 women who had been pregnant before (multigravids), 58 (32%)

reported no live births prior to the current pregnancy (Table 5.3). In terms of

past pregnancy complications, the most common was having experienced at least

one miscarriage (44% of multigravids), followed by therapeutic abortions (17%)

and stillbirths (2%). Among the 125 respondents who had had at least one

previous live birth (multiparous), almost one half indicated that they had

experienced some complication in labour and delivery (47%), 16% had delivered
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Table 5.2. Study respondents: pregnancy characteristics (n=452).

Pregnancy Characteristics n %

Week of pregnancy when interviewed
Mean (SO) 22 (4.5)

First pregnancy?
Yes 269 59
No 183 41

Pregnancy symptoms
One or fewer 35 8
Two or three 178 39
Four or more 239 53

Chronic illnesses prior pregnancy
None 291 64
One or more 161 36

Chronic illnesses during pregnancy
None 177 39
One 142 31
Two or more 133 29

Self-rated health prior to pregnancy
Excellent 85 19

Very good 205 45
Good 122 27
Fair 33 7
Poor 7 2

Self-rated health during pregnancy
Excellent 72 16

Very good 177 39
Good 143 32
Fair 49 11
Poor 11 2

Complications in current pregnancy
Pre-eclampsia/hypertension 29 6

Vaginal bleeding 121 27

Sexually-transmitted disease 22 5
Edema 78 17

Diabetes 7 1
Anaemia 24 5

Urinary tract infection 44 10

High fever 40 9

Injuries or accidents 48 11

Hospitalization 39 9

X-rays 38 8
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preterm babies «37 weeks gestation), and 14% had had a Caesarean section.

Also, among the same group of women, 7% had had babies who were considered

low birthweight (less than 2500 grams).

Table 5.3. Pregnancy history, pregnancy risks and frequency of occurrence,"

Description n %

Previous pregnancies (n=452)
None
One
Two
Three or more

Type of pregnancy complication:
Miscarriage
Stillbirth

Therapeutic abortion

269 59
96 21
48 11
39 9

58 32
82 45
2S 13
18 10

54 29
87 48
42 23

80 44
4 2

31 17

86 69
39 31

20 16
9 7

18 14
4 3
2 1

59 47

Previous live births (n=183)
None
One
Two
Three or more

Previous pregnancy complications (n=183)
None
One
Two or more

Previous neonatal complications (n=125)
None
One or more

Type of neonatal complication:
Preterm birth
Low birthweight
Caesarean section

Congenital anomalies
Neonatal death

Previous labour and delivery complications (n=125)

"'The number of subjects on which percentage calculations are based are indicated in parenthesis
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With regard to method of recruitment into the study, 262 respondents (58%)

had registered for the SCHU's prenatal classes, 176 (39%) were HMHB clients, 11

were referred from a general practice, and 3 were self-referred.

Turning to the distribution of psychosocial characteristics, Table 5.4 presents

the psychometric properties of the psychosocial scale variables used in the study.

Tables 5.5 through Table 5.12 show the distribution of the study group's

responses to each individual scale. (Some items' wordings are condensed; see

Appendix A for the actual questionnaire.)
As shown in Table 5.4, most scales had acceptable reliability as indicated by

their internal consistencies, inter-item, and item-to-total correlations. The

internal consistency for most scales, as determined by the alpha coefficients,

ranged from 0.73 to 0.90. Relative to this, however, the subscales for social

support network items had lower reliabilities.

The percentages of respondents who had experienced each negative life event

in the preceding 12 months are given in Table 5.5. As it shows, most respondents

reported experiencing at least one of the 23 negative life events, with only 2%

reporting none. The mean number of items reported was 4, with a range of 0 to

15 items. The two items most often mentioned by the respondents were

relocating residence (46%) and change of living conditions (38%). Five items

were reported by about one quarter to one third of the study group. These were:

serious illness or injury (31 %), increased number of arguments (29%), death of a

close family member (28%), separation or break-up with partner (27%), and the

general item of "other" (26%). Further, 21 % of the respondents indicated that

their partner had been verbally abusive towards them, followed by 19% each

who reported loss of a job or major financial problems.
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Table 5.4. Summary description of psychosocial scales.

Coefficient
Average Average

Inter-Item Item-to-
Scale Description Mean (SD) Range Alpha r Total r

Pregnancy 2 items coded from 1-4, 1 5.46 (1.93) 3-11 0.73 0.48 0.56
desirability item coded from 1-3; all

summed; high score =

positive attitude towards
pregnancy

Negative Life 23 items coded 1 (y:es) or . 4.09 (3.17) 0-15 0.73 0.10 0.27
Events Inventory 0 (no) and summed; high

score = high negative life
events

Perceived Stress 10 items coded 0-4 and 16.72 (7.42) 1-40 0.90 0.46 0.64
Scale summed; high score =

high perceived stress

Self-Esteem 10 items coded 1-4 and 19.06 (4.33) 10-30 0.86 0.45 0.60
Scale summed; high score =

low self-esteem.

Mastery Scale 7 items coded 1-4 and 14.35 (2.83) 7-23 0.77 0.32 0.49
summed; high score =

low mastery

Anxiety- 9 items from BSI 9.62 (6.39) 0-33 0.85 0.39 0.57
depression measuring anxiety and

�ression; all items
c ed 0-4 and summed;
high score = high anxiety-
depression

Depression 4 items measuring severe 1.32(2.20) 0-15 0.76 0.45 0.56
depression;
all items coded 0-4 and
summed; high score =

high depression
Social sUfXSrt Perceived emotional 3.23 (1.61) 0-10 0.47 0.08 0.18
network SSIS) support (10 items)

Received emotional 2.41 (1.43) 0-9 0.43 0.07 0.16
support (10 items)

Perceived material 4.26 (2.84) 0-35 0.57 0.11 0.24
support (10 items)

1.29 (1.42) 0-8 0.50 0.09Received material 0.21
support (10 items)

Available social 4.97 (3.11) 0-25 0.51 0.09 0.15

parti�ation (10 items)
4.29 (2.95) 0-36 0.50Actu social 0.09 0.16

participation (10 items)

Perceived conflicted 2.11 (1.65) 0-8 0.42 0.07 0.15
support network (10)

1.33 (1.31) 0-8 0.35 0.05 0.12Actual conflicted support
network (10 items)

Satisfaction with support 4.60 (1.56) 3-12 0.22 0.24 0.30
(3 items)

Note: BSI = Brief Symptom Inventory (Derogatis & Melisaratos, 1983)
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Table 5.5. Summary responses to negative life events inventory (n=452).

Yes No

Negative life event % %

Change of residence 46 54

Living conditions changed a lot 38 62
Serious illness or injury of close family member 31 69
Increase number of arguements with partner 29 71
Death of a close family member 28 72

Separation or break-up (includes divorce) 27 73
Partner uses harsh words to you, is cruel or sarcastic 21 79
In-law troubles 20 80
Loss of job 19 81

Major financial problems 19 81
Serious illness or injury 13 87
Partner lost his job 15 85

Change of job 15 85
Trouble with police or court appearance 13 87
Serious illness or injury of a close friend 11 89
Partner unfaithful 10 90
Death of a close friend 9 91
Trouble with Boss 7 93
Close family member attempts suicide 6 94
Partner is physically cruel to you 5 95
Had a baby 4 96

Death of partners 0 100

Other 26 74
No life events 2 98

aOne subject reported death of partner

In terms of responses to perceived stress items, about a quarter (with

percentages ranging from 21 % to 39% for individual items) reported feeling
overwhelmed or stressed at least "fairly often" (see Table 5.6). Furthermore,

about 5% to 15% said that they "never" or "almost never" felt they were able to

cope with things or that things were going their way. The mean score for the

Perceived Stress Scale was 16.72, with scores ranging from 1 to 40.



106

Table 5.6. Summary responses to Perceived Stress Scale (n=452).

Almost Some- Fairly Very
Perceived Stress Scale item Never never times often often

% % % % %

Upset because something happened 9 27 37 19 7

unexpectedly
Not able to control important things in life 19 28 29 16 8
Felt nervous and "stressed" 7 17 37 26 13
Felt confident about ability to handle personal 1 4 32 45 19

problems (R)
Felt things going your way (R) 3 9 33 41 14
Could not cope with all the things you had to do 13 32 33 15 6
Able to control irritations in your life (R) 5 9 34 41 12
Felt on top of things (R) 3 12 37 39 9

Angered because things happened that were 8 26 38 20 8

outside your control
Difficulties piling up so high could not 22 35 21 16 6

overcome

Note: (R) indicates positively-worded items (low perceived stress); response scores for these
items were reversed.

Tables 5.7 through 5.8 present summaries of the responses to social support

items. As Table 5.7 shows, the most often mentioned provider of emotional

support (both perceived and received) was the respondent's partner, followed by
a friend and her mother. For material support, respondents most often turned to

their mothers, followed by their partners and respondents' fathers. Although
38% indicated that they had not received material support from anyone during
the month preceding the interview, this may be due to perceived or actual lack of

need for material support rather than no one being available for support. A high

proportion of respondents said that they get together with their friends and

partner to have fun and to relax.
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Table 5.7. Summary responses to social support subscales (n=452).

Emotional support: Material support: Social participation:
Source of support Perceived Received Perceived Received Available Actual

% % % % % %

Partner 79 73 54 18 75 71
Mother 56 41 75 31 37 35
Father 11 6 57 17 26 25
Sister 36 25 38 11 31 28

Brother 7 3 27 5 22 19
Friend #1 63 50 38 14 83 73
Friend #2 24 14 22 6 64 54
Other 32 22 66 17 52 46
Noone 1 5 2 38 1 2

Table 5.8. Summary responses to conflict support network subscales (n=452).

Source of conflict Potential conflict Actual conflict
% %

Partner 43 35
Mother 32 19
Father 22 10
Sister 22 13
Brother 18 10
Friend #1 9 5
Friend #2 5 2
Other 31 21
Noone 15 29

Table 5.9. Summary responses to satisfaction with social support (n=452).

Very
Very satisfied Satisfied Dissatisfied dissatisfied

% % % %

Emotional support 38 54 7 1
Material support 48 49 3 1
Social participation 34 54 10 2
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Most respondents indicated that they were "very satisfied" or "satisfied" with

each of the three types of social support they received (Table 5.9). However, 12%

mentioned that they were "dissatisfied" or "very dissatisfied" with opportunities
to get together with friends and family for fun and relaxation, while only 4%

mentioned they were dissatisfied with material types of help they received.

Although the respondent's partner and mother were often sources of support,

they were also the most likely (in addition to those individuals who were

mentioned as "other") to be sources of conflict. Partners were mentioned as a

potential source of conflict by 43% of the women, followed by mothers (32%) and

"other" (31 %) (Table 5.8). In terms of actual conflict with members of the support

network in the preceding month, 35% of the subjects indicated that they had had

conflict with their partners; 21 % with "other"; and 19% with their mothers.

Table 5.10 shows the percentage responses to the items on the anxiety and

depression subscales. With the exception of the item, "spells of terror or panic,"

substantial proportions of the subjects reported experiencing symptoms of

anxiety at least "moderately" in the month preceding the interview. The most

often reported symptom related to anxiety was feeling "tense or keyed up,"
mentioned by 33% of the respondents. In terms of the depression items, about a

third of the respondents said that they felt at least moderately "lonely" or "blue"

in the preceding month. Compared to these two items, more than one half of the

respondents mentioned that their feelings had been easily hurt.
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Table S.10. Summary of responses to anxiety and depression scale (n=452).

Not at all A little bit ModeratelyQuite a bit Extremely
% % % % %

Anxiety items:
Nervousness and shakiness inside 45 32 12 9 2

Suddenly scared for no reason 52 32 9 6 1

Fearful 42 39 11 6 2
Tense or keyed up 25 42 19 11 3

Spells of terror or panic 80 13 4 2 1
So restless you couldn't sit still 47 27 15 9 2

Depression items:

Feeling lonely 34 34 17 9 6

Feeling blue 24 43 20 10 3
No interest in things 54 27 12 6 1

Feelings being easily hurt 17 28 23 20 12

Hopeless about the future 67 22 6 3 1

Feelings of worthlessness 74 18 5 2 1

Thoughts of ending your life 92 6 1 1 0

Responses to the self-esteem scale are summarized in Table 5.11. As it shows,

overall there was considerable variation in the responses to self-esteem items.

More than one half of the respondents agreed (i.e., response alternatives

"strongly agree" or "agree") with the statement, "I certainly feel useless at times,"

followed by 35% and 28% who agreed with, "I wish I could have more respect for

myself' and "At times I think I'm no good at all," respectively. Percentages of

subjects indicating low self-esteem responses to other items are lower, ranging

from 2% to 10%. The mean score for lack of self-esteem was 19.06 with actual

scores ranging from 10 to 30.
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Table 5.11. Summary of responses to self-esteem scale (n=452).

Strongly Strongly
Self-esteem scale item agree Agree Disagree disagree

% % % %

I feel I'm a person of worth, at least on an equal 34 63 3 0

plane with others (R)
I feel I have a number of good qualities (R) 32 66 2 0
All in all, I'm inclined to feel I'm a failure 0 7 56 37
I'm able to do things as well as most others (R) 23 74 3 0
I feel I do not have much to be proud of 1 6 55 38
I take a positive attitude toward myself (R) 18 72 10 0
On the whole, I'm satisfied with myself (R) 17 74 9 0
I certainly feel useless at times 2 52 33 13
I wish I could have more respect for myself 4 31 46 19
At times I think I'm no good at all 2 26 44 28

Note: (R) indicates positively-worded items (high self-esteem); response scores for these items
were reversed.

As Table 5.12 shows, the proportions of subjects who responded affirmatively

(responses "strongly agree" or "agree") for low mastery items were relatively

high, ranging from 16% to 41 %. The item with which the highest percentage of

women agreed was, "I feel like I'm being pushed around in life." The mean score

for lack of mastery was 14.35, with scores ranging from 7 to 23.

Table 5.12. Summary responses to mastery scale (n==452).

Strongly Strongly
Mastery scale item agree Agree Disagree disagree

% % % %

I have little control over things that happen to me 2 15 66 17
There's really no way I can solve some of the 2 26 59 13

problems I have
There's little I can do to change important things 1 15 70 14

in my life
I feel helpless in dealing with the problems of life 2 25 61 12
I feel like I'm being pushed around in life 2 39 47 12
What happens to me in the future mostly depends 27 64 9 0

on me (R)
I can do just about anything I really set my 27 67 6 0

mind to (R)
Note: (R) indicates positively-worded items (high mastery), response scores for these items were

reversed.
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5.2 Description of Native vs. Non-Native Respondents

This study included a relatively high proportion of women who identified

themselves as being of Native ethnicity (17%) compared to the proportion of

Natives in the general population of Saskatoon (10%). Since being of Native

ethnicity in Canadian society has important social and health implications, and

since Native Canadians constitute a sizeable proportion of the sample in this

study, further description of the factors associated with being Native (as

compared to non-Native) in this sample is warranted. (Non-Native in this

context refers to all study respondents who indicated they were part of an ethnic

group other than Native.)

The percentage distributions of Native and non-Native respondents by

sociodemographic and psychosocial variables are given in Tables 5.13 and 5.14.

As shown in Table 5.13, there were significant differences between Native and

non-Native respondents on most of the sododemographic variables. Native

respondents were relatively younger, with 35% under 20 years and only 5%

between 30 and 34 years, and they were more likely to be single (8%) compared
to non-Native respondents (for whom comparable percentages were 21 %, 19%,

and 3% respectively). Native subjects also tended to have a lower education,

with 14% reporting a grade school level education compared to 2% for non

Native respondents. At the time of the interview, significantly more Native

respondents were in school (30% vs. 12% for non-Native), or a homemaker (27%

vs. 12% non-Native). In terms of income distribution, women who were Native

were twice as likely to be in the two lowest income adequacy groups than non

Native women (40% vs. 20% for "very poor" and 42% vs. 18% for "poor").
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Table S.13. Percent distribution of Native and non-Native respondents by selected

sociodemographic characteristics (n=452).

Native Non-Native

Sociodemographic characteristics (n=78) (n=374) p

Age (years) <.01
<20 35 21
20-24 38 30
25-29 17 26
30-34 5 19
>34 5 4

Marital status <.05
Married/Common-law 58 70
Never married 8 3

Divorced/Separated 34 27

Education status <.001
Grade school (1-8 yrs) 14 2

High school (9-12 yrs) 67 54

Post-secondary (>12 yrs) 19 44

Employment status <.001

Employed 19 50
In school 30 12
Homemaker 27 12

Unemployed 24 22
In school and employed 0 4

Income adequacy <.001
Very poor 40 20
Poor 42 18
Lower middle 11 24

Upper middle 6 29
Rich 1 9

Household composition <.05
Alone 6 8
With husband/boyfriend 58 71
Other arrangements 36 21

Household adequacy
, <.001

Adequate 41 83

Inadequate 59 17

Consistent with the pattern of relative social disadvantage described for

Native women above, a significantly higher proportion of Native respondents
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were living in overcrowded housing compared to non-Native respondents (59%

vs. 17%). Also in contrast to women who were non-Native, Native women were

more likely to live with someone other than their spouse or boyfriend.
Table 5.14 shows the significant differences in the mean scores for

psychosocial factors for Native and non-Native women. As shown, compared to

non-Native respondents, Native women reported: more negative life events in

the 12 months preceding the interview; higher perceived stress; and higher

anxiety-depression. Native respondents also had lower pregnancy desirability
scores compared to non-Native respondents.

The two ethnic groups also differed significantly on social support measures.

Although Native women reported receiving more material support, they also

reported higher conflicted support networks than non-Native women. This

indicates that for Native women, their social network is as much likely to be a

source of conflict as it is to be of support (at least in providing material or

tangible types of support). Paradoxically, Native women also reported higher
satisfaction with the social support available to them.

With regard to reasons for drinking, Native subjects reported higher mean

scores for reasons related to coping with stress than their non-Native

counterparts. In terms of social norms, the drinking and smoking status of the

father of the baby was strongly related to women's ethnidty. About 40% of

Native women reported that their baby's father had a drinking problem

compared to only 15% of non-Native women. Further, a higher proportion of

Native women (82%) reported smoking by the baby's father than did non-Native

women (46%).
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Table 5.14. Means (50s) for Native and non-Native respondents by psychosocial characteristics
(n=452).

Psychosocial characteristics Native Non-Native p
(n=78) (n=374)

Desirability of pregnancy 7.82 (1.64) 8.70 (1.95) <.001

Negative life events 5.71 (3.41) 3.75 (3.02) <.001

Perceived stress 20.49 (7.50) 15.94 (7.17) <.001

Lack of mastery 15.13 (3.15) 14.18 (2.74) <.01

Lack of self-esteem 20.15 (4.26) 18.83 (4.31) <.05

Anxiety-depression 12.81 (7.31) 8.95 (5.97) <.001

Depression 2.47 (3.04) 1.07 (1.89) <.001

Social support measures

Received material support 1.83 (l.m 1.18 (1.32) <.001

Perceived conflicted support network 2.44 (1.62) 2.04 (1.65) .053

Actual conflicted support network 1.74 (1.35) 1.24 (1.29) <.01

Satisfied with received social support 5.17(1.76) 4.48 (1.49) <.001

Reason for drinking: to cope with stress 15.58 (3.60) 13.33 (3.32) <.001

Father of the baby has a drinking <.001

problem? (%)
Yes 40 15
No 60 85

Father of the baby a smoker? (%) <.001
Yes 82 46
No 18 54

In summary, there were significant differences between Native and non

Native respondents in this sample, both in terms of their sociodemographic and

psychosocial characteristics. The constellation of sociodemographic factors

associated with being Native included a lower level of education, inadequate
financial resources (i.e., "very poor" or "poor"), inadequate housing, being single,
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younger, and not living with a spouse or boyfriend. Moreover, the psychosocial
correlates of being Native included higher stress, higher anxiety-depression,
lower desirability of pregnancy, lower self-esteem, and social ties that could be

helpful as well as a source of conflict. Native women in this study also were

more likely to have as the father of their baby, men who smoke and drank

heavily enough to be identified as problem drinkers. The overall finding in this

section is that compared to their non-Native counterparts, Native women in this

sample are more likely to be disadvantaged socially and economically, and

psychologically at risk for a number of adverse health conditions. These

constellations of sociodemographic and psychosocial factors associated with

being Native have important implications for prenatal behaviour, as will be

described in more detail later in this document.

5.3 Alcohol Consumption

The drinking practices of women in the study group are shown in Table 5.15,

for each of the two time periods-the three months before pregnancy and during
the first trimester. The prevalence and patterns of drinking as well as the

distribution of drinking across sociodemographic, pregnancy-related, and

psychosocial variables are described below.

5.3.1 Prevalence and Pattern of Alcohol Consumption
Of the 452 respondents, 423 (94%) reported "ever" having had an alcoholic

drink. Three quarters of the respondents (76%) were drinkers prior to

pregnancy. (A drinker was defined as a respondent who reported drinking any

beer, hard liquor, or wine during each of the two specified time periods.) The
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proportion decreased considerably by the first trimester of pregnancy, but still

46% continued to report drinking.
Table 5.15 and 5.16 shows the amount of alcohol intake, categories of alcohol

use, binge drinking practices, and the types of alcohol for each of the two time

Table S.lS. Mean (SD) alcohol consumption before pregnancy and during the first trimester

(n=452).

Description Pre-pregnancy use First trimester use

Average Daily Volume
Mean (SD)
Minimum - Maximum

1.45 (4.12) 0.64 (1.97)
0.02-54.36 0.04-18.72

Average Daily Volume from
Beer

Mean (SD)
Minimum - Maximum

Hard liquor
Mean (SD)
Minimum - Maximum

Wine
Mean (SD)
Minimum - Maximum

1.14 (3.67) 0.60 (1.60)
0.02-48.001 0.04-12.00

0.70 (l.93) 0.42 (1.06)
0.02-24.04 0.04-6.72

0.21 (0.37) 0.17 (0.50)
0.02-3.00 0.04-4.00

1 For one respondent the calculated average number of beers before pregnancy was a staggering
48 drinks! Since this was an extreme value, reported use of alcohol by this subject was

investigated further. This subject reported usually consuming 12 or more drinks of beer (the
highest response category allowed) twice a day, on average. This resulted in a calculated usual

quantity-frequency score of 24 beers. The same number of beers and frequency of consumption
was reported for questions on maximum quantity-frequency, again, resulting in a score of 24
beers. These two totals (usual quantity-frequency and maximum quantity-frequency) were

added, giving a final total of 48 beers, on average, before pregnancy. Checks for other data on

alcohol use for this subject indicated a consistent pattern of extremely high alcohol use. For

example, this subject reported being part of an alcoholic treatment program or the Alcoholic

Anonymous, as well as reporting frequent occasions of binge drinking. Since, as has been
mentioned earlier, the objective here was to locate subjects on the distribution for alcohol use in
broad ordinal categories of light, moderate, and heavy drinking, the extreme nature of drinking
for this one subject was noted but was not excluded from further analysis. Obviously, this

particular subject was categorized as a heavy drinker.
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periods. As shown, most indicators of alcohol use patterns were lower during

pregnancy compared to pre-pregnancy levels. Before pregnancy the average

number of drinks consumed was nearly 1.5 standard drinks per day, which

decreased to 0.64 drinks (a drop of 57%). Most of the reduction in drinking

during the first trimester was due to a decrease in the average amount of beer

consumed (a decrease of 47%), followed by hard liquor (a drop of 40%), and only
a relatively small decrease in the average amount of wine consumed (19%).

Table 5.16. Alcohol use patterns before pregnancy and during first trimester of pregnancy
(n=452).

Pre-Ere�nan� use First trimester use

n % n %

Alcohol consumption level
None 108 24 245 54

Light «2 drinks/week) 183 40 150 33
Moderate (2-6 drinks/week) 68 15 30 7

Heavy ("?!7 drinks/week) 93 21 27 6

Binge drinking
Maximum number in one sitting

Fewer than 5 drinks 155 45 150 72
5 or 6 drinks per occasion 60 17 23 11
7 or 8 drinks per occasion 44 13 14 7
9 or 10 drinks per occasion 25 7 6 3
11 or more per occasion 60 17 14 7

Number and types of drinks
One type 106 31 130 63

Beer (43) (41) (70) (54)
Hard liquor (45) (42) (34) (26)
Wine (18) (17) (26) (20)

Two types 150 44 66 32
Beer and hard liquor (92) (62) (39) (59)
Beer and wine (27) (18) (11) (17)
Hard liquor and wine (31) (20) (16) (24)

All three drink types 88 25 11 5

Note: Frequencies and percentages in parentheses refer to totals in row labeled, "One type" and
"Two types."
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Binge drinking also decreased by the first trimester. Among drinkers, prior to

pregnancy about 55% reported drinking five or more drinks on one occasion,

compared to only 28% during the first trimester.

The types of alcoholic beverages (beer, hard liquor, or wine) and the number

of different types of beverages normally consumed also differed between pre

pregnancy and pregnancy. The proportion of women consuming two or three

types of liquor decreased from pre-pregnancy to the first trimester (44% to 32%

and 25% to 5%, respectively), while the proportion consuming only one type

doubled, from 31 % to 63%. Turning to which type of drinker contributed to

these changes, among those who consumed two types of drinks, there was a

small drop in the proportion of women who had both beer and hard liquor in the

first trimester (62% to 59%), but there was also a small increase in the proportion

of women who consumed both hard liquor and wine (20% to 24%). More

interesting, however, are the proportions of types of alcohol drinkers who

showed an increase in the first trimester. Among the users of only one type of

alcohol, there was a substantial decrease in the proportion of women who drank

hard liquor in the first trimester (42% to 26%). But in this same group (users of

only one type), there was an increase in the proportions of women who drank

beer (from 41 % to 54%) and wine (from 17% to 20%).

5.3.2 Reasons for Change in Alcohol Consumption

Subjects who indicated a change in the frequency and amount of alcohol use

provided further information on the reasons for change. Table 5.17 presents in

ranked order the ten most common reasons given by women who decreased or

entirely stopped their drinking in the first trimester. The most often cited reason

for drinking change was fetal welfare (90%), followed by advice from physician
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(18%), spouse (15%), or friend/relative (14%), in that order. Only 2% subjects

gave prenatal class advice as a reason for drinking change.

Table 5.17. Ranked reasons which influenced drinking change in the first trimester.

n %
Reasons for decreasing drinking:

Fear of harming baby 296 90

Physician's advice 61 18

Spouse's advice 49 15
Friend or relative's advice 47 14

Morning sickness 36 11
Loss of taste 34 10

Strong will-power 34 10
Tired of being told 9 3
Could not afford 9 3
Prenatal class advice 5 2

5.3.3 Distribution of Alcohol Consumption
As described in the Methods chapter, the continuous measure of alcohol use

(average daily volume) was used to group respondents into four categories:

abstainer, light (2 drinks or fewer per week), moderate (3 to 6 drinks per week),

and heavy user (7 drinks or more per week). These cutpoints have been used in

previous studies of prenatal alcohol use and have been found to predict adverse

birth outcomes (Day et al., 1989). Chi-square tests were done to see whether

there were any differences between the abstainer and light drinker groups in

terms of their associations with other variables. Since there were no statistically

significant differences, these two categories were collapsed and the resulting

group labeled "light/abstainers."
The distributions of sociodemographic and pregnancy characteristics were

examined across the three alcohol groups during the first trimester:

light/abstainers (n=395), moderate (n=30), and heavy drinkers (n=27). Similarly,



120

the mean scores on each psychosocial variable were compared across these

groups.

5.3.3.1. Sociodemographic characteristics

As shown in Table 5.18, light/abstainers and moderate and heavy drinkers in

the first trimester of pregnancy differed significantly in education level,

adequacy of housing, and ethnicity. Only 11 % of heavy drinkers had more than

a high school education, compared to 33% of moderate drinkers and 43% of

light/abstainers. Among heavy drinkers, 21 % reported inadequate housing
while for light/abstainers this was only 2%. While Native Canadians

represented only 17% of the sample, they made up 27% of moderate and 37% of

heavy drinkers.
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Table S.lS. Percent distribution of light/abstainer, moderate, and heavy alcohol drinkers in the
first trimester of pregnancy by sociodemographic characteristics (n=452).

Sociodemographic Light!abstainer Moderate Heavy
Characteristics (n=395) (n=30) (n=27) p

Age (years) n.s,

<20 22 27 37
20-24 30 33 41
25-29 25 33 11
30-34 18 7 7
>34 5 0 4

Marital status n.s.

Married/Common-law 69 60 56
Never married 27 37 37

Divorced/Separated 4 3 7

Education status <.01
Grade school (1-8 yrs) 3 10 7

High school (9-12 yrs) 54 57 82

Post-secondary (>12 yrs) 43 33 11

Employment status n.s,

Employed 47 37 18
In school 15 13 22
Homemaker 14 13 26

Unemployed 21 33 33
In school and employed 4 3 0

Income adequacy n.s,

Very poor 23 22 30
Poor 20 26 39
Lower middle 23 19 13

Upper middle 26 26 13
Rich 8 7 4

Housing adequacy <.001

Adequate 77 74 58

Fairly adequate 21 26 21

Inadequate 2 0 21

Ethriicity <.05

English-Canadian 63 63 37
Native 15 27 37
Other 22 10 26

Note: n.s, = Non-significant
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5.3.3.2 Pregnancy characteristics

Associations between pregnancy-related variables and the drinking group

variable failed to reach statistical significance (Table 5.19).

Self-rated health status before pregnancy was generally poorer among

heavier drinkers. Of heavy drinkers, 22% reported "fair" or "poor" health,

compared to only 7% of light/abstainers.

Table 5.19. Percent distribution oflight/abstainer, moderate, and heavy alcohol drinkers in the
first trimester by pregnancy characteristics (n=452).

Light/abstainer Moderate Heavy
Pregnancy characteristics (n=395) (n=30) (n=27)

First pregnancy?
Yes 40 47 44
No 60 53 56

Primiparous 73 73 59

Multiparous 27 27 41

Previous neonatal complications
None 65 100 88
One or more 35 0 18

Self-rated health prior to pregnancy
Excellent 21 10 4

Very good 47 50 22
Good 25 27 52
Fair 6 10 18
Poor 1 3 4

Note: n.s. = Non-significant

p

n.s.

n.s.

.075

<.01

5.3.3.3 Psychosocial characteristics

The differences among the alcohol groups on the psychosocial variables are

presented in Table 5.20. As shown, compared to light/abstainers, moderate and

heavy drinkers reported: more life events in the preceding 12 months; higher

perceived stress, anxiety-depression; and lower self-esteem. Heavy drinkers had
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a more negative attitude towards the pregnancy than moderate drinkers and

light/abstainers.

Table 5.20. Mean scores (SO) of selected psychosocial characteristics by alcohol consumption
groups in the first trimester of pregnancy (n=452).

Light/abstainer Moderate Heavy
Psychosocial characteristics (n=395) (n=30) (n=27) p

Desirability of pregnancy 8.64 (1.91) 8.36 (1.90) 7.33 (1.78) <.01

Negative life events 3.92 (3.15) 4.70 (3.50) 5.89 (5.89) <.01

Perceived stress 16.19 (7.24) 20.23 (8.52) 20.67 (6.65) <.001

Lack of self-esteem 18.87 (4.27) 19.40 (4.84) 21.44 (4.04) <.01

Anxiety-depression 9.15 (6.20) 11.87 (6.89) 13.93 (6.51) <.001

Social support measures

Perceived emotional support 3.29 (1.62) 3.23 (1.69) 2.44 (1.28) <.05

Received emotional support 2.44 (1.44) 2.53 (1.46) 1.81 (1.18) .079

Perceived material support 4.37(2.93) 4.13 (2.13) 2.74 (1.25) <.05

Perceived conflicted support network 2.04 (1.60) 2.93 (2.26) 2.19 (1.39) <.05

Reasons for drinking
Drink to cope with stress 13.53 (3.43) 14.30 (3.61) 15.59 (3.49) <.01

Drink as a social activity 10.23 (1.68) 11.10 (1.56) 10.63 (1.08) <.05

Father of the baby drinks alcohol? (%) <.001
Yes 61 87 85
No 39 13 15

Father of the baby a smoker? (%) <.001
Yes 49 73 78
No 51 27 22

The drinking groups also differed significantly on social support measures.

In general, heavier drinkers had weaker social ties. For example, heavy drinkers



124

had substantially lower perceived emotional and material support than moderate

drinkers and light/abstainers. Higher perceived conflicted support network was

associated with moderate and heavy drinking.
With regard to reasons for drinking, the importance of reasons related to

relaxation and coping increased across the three categories of drinkers, while all

three were equally likely to say they drank to be sociable.

In terms of social norms, the father of the baby's drinking and smoking

behaviour were strongly related to the respondent's drinking during pregnancy.

At least 85% of both heavy and moderate drinkers reported drinking by their

baby's father (and over a third said he was a "problem drinker") compared to

61 % for light/abstainers. Further, more heavy drinkers (78%) reported smoking

by the baby's father than did light/abstainers (49%).

5.4 Smoking

Table 5.21 displays the prevalence and patterns of smoking. Differences

among smoking-type groups in terms of their sociodemographic, pregnancy, and

psychosocial characteristics are presented below. All results presented for

smoking are based on 450 subjects; information on smoking were missing for two

subjects.
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Table 5.21. Smoking patterns of participants before pregnancy and during first trimester of

pregnancy (n=450).

Smoking status

Smoker
Ex-smoker
Never smoked

232
66

152

51
15
34

First trimester use

n %

212 47
86 19

152 34

9.23 (7.48)
1-50

238 53
127 28
58 13
27 6

Pre-pregnancy use

n %

Number of cigarettes per day
Mean (SO)
Minimum-Maximum

14.79 (9.92)
I-SO

Type of smoker
None
light «10 cigarettes/day)
Moderate (10-19 cigarettes/day)
Heavy (20 or more cigarettes/day)

218
78
69
85

48
17
15
19

5.4.1 Prevalence and Pattern of Smoking
As Table 5.21 shows, 47% of respondents reported smoking during the

current pregnancy. Slightly over one half of the subjects (53%) reported having

quit smoking or never having smoked. Of those who had given up smoking at

the time of the interview (19%), 15% had quit more than a year before becoming

pregnant and another 4% during the current pregnancy. Among those who quit

during pregnancy, most (60%) gave up smoking between the fifth and eighth
week.

Among smokers, the average number of cigarettes smoked on a typical day

prior to pregnancy was almost 15. This number dropped substantially during
the first trimester, to 9. Smokers reported an average of 8.1 years of smoking.

As explained in the Methods chapter, respondents were grouped as follows:

non-smoker (n=238 during first trimester), light (1-9 cigarettes per day; n=127),

moderate (10-19; n=58), and heavy (20 or more; n=27). As shown in Table 5.21,

the proportion of heavy smokers dropped substantially from before pregnancy to
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the first trimester (19% to 6%), while the proportion of light smokers increased

(17% to 28%), consistent with the finding noted above regarding the decrease in

number of cigarettes smoked.

5.4.2 Distribution of Smoking
The distributions of these four groups in the first trimester are presented in

Tables 5.22-5.24. Statistically significant differences among the groups in terms

of their sociodemographic, pregnancy, and psychosocial characteristics are

described below.

5.4.2.1 Sociodemographic characteristics

As Table 5.22 shows, the four groups differed significantly in terms of their

age, marital status, education, employment status, income adequacy, household

composition, and ethnicity. Smokers tended to be younger than non-smokers

(63% of heavy, 57% of moderate, and 76% of light smokers were under 25 years

compared to 41 % of non-smokers). Among the heavy smokers, 33% had never

been married and 15% were separated or divorced, with comparable proportions
for non-smokers being only 14% and2%, respectively. Smokers also had a lower

level of education compared with non-smokers. About one half of heavy,

moderate, and light smokers reported a grade school education compared with

only 1 % for non-smokers.
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Table 5.22. Percent distribution of non-smoker, light, moderate, and heavy smokers in the first
trimester of pregnancy by sociodemographic characteristics (n=450).

Sociodemographic Non-smoker Light Moderate Heavy
characteristics (n=238) (n=127) (n=58) (n=27) p

Age (years) <.001
<20 11 45 26 19
20-24 30 31 31 44
25-29 31 15 22 18
30-34 22 9 16 15
>34 6 1 5 4

Marital status <.001
Married/Common-law 84 50 52 52
Never married 14 46 41 33

Divorced/Separated 2 4 7 15

Education status <.001
Grade school (1-8 yrs) 1 50 52 52

High school (9-12 yrs) 44 4 7 15

Post-secondary (>12 yrs) 55 46 41 33

Employment status <.001

Employed 53 34 41 18
In school 10 21 19 22
Homemaker 18 24 15 15

Unemployed 14 28 22 44
In school and employed 5 2 2 0

Income adequacy <.001

Very poor 16 32 32 40
Poor 17 29 26 24
Lower middle 27 17 19 8

Upper middle 29
.

17 21 28
Rich 11 5 2 0

Housing adequacy <.05
Adequate 83 66 67 71

Fairly adequate 15 29 31 25

Inadequate 2 5 2 4

Household composition <.001
Alone 3 10 14 19
With husband/boyfriend 86 51 50 48
Other arrangements 11 39 36 33

Ethnicity <.001

English-Canadian 73 51 58 63
Native 7 29 28 22
Other 20 20 14 15



128

Smokers had a greater likelihood of being in school or unemployed, rather

than employed. Compared to non-smokers, those who smoked were twice as

likely to be students (about 21 % vs. 10%), and heavy smokers had more than

three times the rate of unemployment (44% vs. 14%). In terms of income,

smokers were more than twice as likely to be "very poor" as non-smokers (about

32% vs. 16%).

All three groups of smokers were much more likely to live alone or in other

arrangements than with their husband or boyfriend, compared to non-smokers.

With regard to ethnicity, Native Canadians were overrepresented among heavy
smokers (22% vs. 17% of the sample).

5.4.2.2 Pregnancy characteristics

Significant differences were found among the smoking-type groups in

relation to pregnancy and neonatal complications (Table 5.23). Heavy smokers

were more likely to report having experienced acute illness during pregnancy as

well as chronic illness prior to pregnancy. Previous pregnancy and neonatal

complications were also more prevalent among heavy smokers compared with

non-smokers or light smokers. Among those who had had at least one previous

pregnancy, 64% of the heavy smokers indicated that they had experienced two or

more complications, compared with only 17% of the non-smokers. Similarly,
73% of heavy smokers reported one or more previous neonatal complications,

versus about 25% of non-smokers and light smokers.
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Table S.23. Percent distribution of non-smoker, light, moderate, and heavy smokers during first
trimester by selected pregnancy characteristics (n=450).

Pregnancy Non-smoker tight Moderate Heavy
characteristics (n=238) (n=127) (n=58) (n=27) p

First pregnancy? n.s,

Yes 63 57 57 48
No 37 43 43 52

Primiparous 75 73 67 59 n.s,

Multiparous 25 27 33 41

Chronic illness prior to <.01
pregnancy
None 66 71 50 44
One or more 34 29 50 56

Previous pregnancy <.01

complications
None 34 29 24 14
One 49 53 44 21
Two or more 17 18 32 64

Previous neonatal <.05

complications
None 75 73 63 27
One or more 25 27 37 73

Previous labour and delivery
complications n.s,

Yes 11 11 21 22
No 89 89 79 78

Self-rated health during <.05

pregnancy
Excellent 20 11 12 11

Very good 43 35 35 33
Good 27 36 40 30
Fair 9 13 10 19
Poor 1 5 3 7

Note: n.s. = Non-significant

5.4.2.3 Psychosocial characteristics

Significant differences were found among the four smoking groups on each of

the following psychosocial variables: desirability of pregnancy, life events,
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perceived stress, anxiety-depression, depression, self-esteem, and mastery, as

well as seven other social support measures (Table 5.24).

Table 5.24. Mean scores (SD) of selected psychosocial characteristics by smoking group in the
first trimester of pregnancy (n=450).

Psychosocial Non-smoker Light Moderate Heavy
characteristics (n=238) (n=127) (n=58) (n=27) E

Desirability of pregnancy 9.12 (1.89) 8.01 (1.73) 7.76 (1.84) 7.63 (1.76) <.001

Negative life events 3.03 (2.54) 5.25 (3.48) 4.88 (3.21) 6.52 (3.07) <.001

Perceived stress 14.25 (6.57) 19.35 (7.49) 19.24 (6.56) 20.78 (8.63) <.001

Lack of mastery 13.74 (2.88) 15.08 (2.74) 14.88 (2.57) 15.07 (2.27) <.001

Lack of self-esteem 18.11 (4.29) 20.18 (4.29) 19.87 (3.84) 20.33 (4.25) <.001

Anxiety-depression 7.78 (5.02) 11.39 (7.03) 11.17 (6.44) 13.74 (8.60) <.001

Depression 0.74 (1.45) 2.03 (2.94) 1.62 (2.03) 2.30 (2.67) <.001

Social support measures

Perceived material support 4.63 (2.55) 3.60 (2.02) 4.14 (4.62) 4.41 (3.21) <.01

Received material support 1.06 (1.40) 1.54 (1.37) 1.52 (1.59) 1.70 (1.32) <.01

Available social interactions 5.27 (2.94) 4.39 (2.33) 5.59 (4.93) 3.78 (2.10) <.01

Actual social interactions 4.63 (3.25) 3.74 (2.10) 4.47(3.42) 3.56 (2.06) <.05

Potential conflicted support 1.69 (1.48) 2.44 (1.57) 2.71 (1.80) 2.93 (2.16) <.001
network

Actual conflicted support 1.06 (1.19) 1.46 (1.26) 1.93 (1.61) 1.70 (1.41) <.001
network

Satisfied with social support 4.32 (1.49) 4.94 (1.61) 4.74 (1.57) 5.11 (1.58) <.001

Father of the baby drinks <.001
alcohol? (%)
Yes 50 78 87 85
No 50 22 13 15

Father of the baby a smoker? (%) <.001
Yes 42 59 73 78
No 58 41 27 22
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Moderate and heavy smokers tended to have a more negative attitude

towards their pregnancy compared to non-smokers or light smokers. Compared
to non-smokers, smokers had experienced more negative life events and had

higher levels of perceived stress, reported higher anxiety-depression, depression,
and had lower levels of mastery, and self-esteem.

Scores on several social network measures differed significantly across the

groups, although, unlike the case of alcohol use, few of these relationships were

linear. The most clearly interpretable results are that received material support,

as well as potential and actual conflict in the support network, are higher for

smokers than non-smokers.

When asked whether the father of the baby drinks or smokes, heavy smokers

were more likely to agree than were non-smokers. Drinking and smoking by the

father were reported by 85% and 78% of heavy smokers, respectively, versus 50%

and 42% of non-smokers, respectively.

5.5 Psychoactive Drug Use

This section describes the use of seven types of psychoactive drugs

marijuana or hashish, cocaine or crack, heroin, psychedelics (LSD),

amphetamines ("speed"), inhalants (gas, toluene), and "other drugs" during the

three months before pregnancy and the first trimester (Table 5.25). Following

this, the distribution of drug use during the first trimester of pregnancy is

presented (Tables 5.26-5.28).
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5.5.1 Prevalence and Pattern of Drug Use

Lifetime use of any psychoactive drug was reported by 244 (54%) of the

respondents. However, substantially fewer reported using drugs prior to

pregnancy and even fewer during the first trimester. In the three months before

pregnancy, 19% of women indicated that they had used drugs, 15% having used

only one type of drug and 4% having used two or more. During the first

trimester, 11 % reported using one type of drug, while 2% used two or more.

The most commonly used drug by far at both times was marijuana. Those

who had used more than one drug indicated a variety of combinations.

Table S.2S. Drug use patterns before pregnancy and during first trimester of pregnancy (n=452).

Pre-pregnancy use First trimester use

n % n %

Number of drugs used
None
One
Two or more

Drug type
Marijuana
Marijuana and cocaine

Marijuana and stimulants

Marijuana and psychedelics
Marijuana and "other"
Cocaine and "other"

Marijuana, stimulants, and
Inhalants

Marijuana, cocaine, and "other"

Marijuana, cocaine, psychedelics,
and "other"

365
70
17

395
49
8

87
11
2

81
15
4

70
3
2
6
2
1
1

49

1

3
2
1

2

5.5.2 Distribution of Drug Use

As explained in the chapter on Methods, respondents were grouped into two

categories, based on the number of different drugs used during the first

trimester: abstainers (n=395), and users of one or more drugs (n=57). The
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differences between abstainers and users across sociodemographic, pregnancy

related, and psychosocial characteristics are presented in Tables 5.26-5.28.

5.5.2.1 Sociodemographic characteristics

Significant differences were found between users and abstainers for the

following sociodemographic variables: age, marital status, education,

employment status, income, housing adequacy, household composition, and

ethnicity (Table 5.26). Compared to abstainers, drug users were younger (40%

vs. 20% <20 years); more likely to be never married (44% vs. 26%) or separated or

divorced (9% vs, 3%); and to have completed only grade school (18% vs. 2%) or

high school (73% vs. 53%).

About twice as many users reported attending school or being unemployed

compared to abstainers. Correspondingly, in terms of income, users were most

likely to be "very poor" (48%) and their proportions declined drastically with

increasing income (e.g., only 6% were "upper-middle" or "rich"). Among

abstainers, in contrast, only 20% were "very poor" and 26% were "upper-middle"

or "rich."

Large differences between drug users and abstainers are also seen for

household composition and ethnicity. Among users, 47% lived with their

husband or boyfriend, compared to 72% of abstainers. Although Native

Canadians made up only 17% of the total sample, they represented 47% of the

drug users.

5.5.2.2 Pregnancy characteristics

As shown in Table 5.27, drug users were more likely than abstainers to have

previously had one or more pregnancies or live births.
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Table 5.26. Percentage distribution of drug users vs, abstainers in the first trimester of pregnancy
by sociodemographic characteristics (n=452).

Number of drugs used

Sociodemographic characteristic Abstainer One or more p
(n=395) (n=57)

Age (years) <.001
<20 20 40
2()'24 30 42
25-29 26 10
30-34 18 7
>34 5 0

Marital status <.001
Married 71 47
Never married 26 44

Divorced/Separated 3 9

Education status <.001
Grade school (1-8 yrs) 2 18
High school (9-12 yrs) 53 73

Post-secondary (>12 yrs) 45 9

Employment status <.001
Employed 49 14
In school 13 28
Homemaker 14 19

Unemployed 20 39
In school and employed 4 0

Income adequacy <.001
Very poor 20 48
Poor 20 35
Lower middle 24 10

Upper middle 28 4
Rich 8 2

Housing adequacy <.001

Adequate 78 57

Fairly adequate 20 33
Inadequate 2 10

Household composition <.001
Alone 6 16
With husband/boyfriend 72 47
Other arrangements 22 37

Ethnicity <.001

English-Canadian 67 42
Native 13 47
Other 20 11
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Self-rated health status was strongly related to drug use. Among users, 21 %

rated their health as "fair" or "poor," compared to only 13% of abstainers.

Table S.27. Percent distribution of drug users vs. abstainers in the first trimester by pregnancy
characteristics (n=452).

Number of dru� used

Pregnancy characteristics Abstainer One or more p
(n=395) (n=57)

First pregnancy? <.05
Yes 61 46
No 39 54

Primiparous 74 61 <.05

Multiparous 26 39

Pregnancy symptoms n.s.

One or less 8 3
Two or three 41 32
Four or more 51 65

Chronic illness during pregnancy n.s.

None 41 32
One 31 35
Two or more 28 33

Chronic illness prior to pregnancy n.s.

None 65 61
One or more 35 39

Previous pregnancy complications .072
None 31 23

One 49 39
Two or more 20 39

Previous neonatal complications n.s.

None 68 73
One or more 32 27

Previous labour and delivery
complications n.s.

Yes 12 18
No 88 82

Self-rated health during pregnancy <.05
Excellent 16 14

Very good 40 30
Good 31 35
Fair 11 12

Poor 2 9
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5.5.2.3 Psychosocial characteristics

Table 5.28 displays the mean scores on selected psychosocial characteristics

among abstainers and users of psychoactive drugs. Drug users showed a

Table 5.28. Mean scores (SO) of selected psychosocial characteristics by psychoactive drug use

group in the first trimester of pregnancy (n=452).

Number of dru� used

Psychosocial characteristics Abstainer One or more p
(n=395) (n=57)

Desirability of pregnancy 8.70 (1.91) 7.400.66) <.001

Negative life events 3.74 (2.96) 6.53 (3.53) <.001

Perceived stress 16.02 (7.21) 21.60 (7.07) <.001

Lack of mastery 14.14 (0.14) 15.77 (0.34) <.001

Lack of self-esteem 18.79 (0.22) 20.91 (0.55) <.001

Anxiety-depression 9.03 (5.96) 13.67 (7.69) <.001

Depression 1.07 (1.83) 2.96 (3.49) <.001

Social support measures

Perceived emotional support 3.30 (1.64) 2.81 (1.38) <.05

Received emotional support 2.47 (1.44) 2.00 (1.32) <.05

Received material support 1.21 (1.36) 1.86 (1.73) <.01

Actual social interactions 4.40 (3.02) 3.58 (2.34) <.05

Potential conflicted support network 2.02 (1.63) 2.72 (1.71) <.01

Actual conflicted support network 1.24 (1.23) 1.96 (1.65) <.001

Satisfied with social support 4.52 (1.53) 5.14 (1.68) <.01

Father of the baby drinks alcohol? (%) .053
Yes 62 75
No 38 25

Father of the baby a smoker? (%) <.001
Yes 48 83
No 52 17
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generally similar pattern to drinkers and smokers, having a more negative
attitude towards their pregnancy and more life events, and reporting higher
levels of perceived stress, anxiety-depression, depression, and lower self-esteem

and mastery. The mean scores for life events, perceived stress, depression, and

anxiety among drug users were about 25% to 50% higher than those of

abstainers.

In terms of social ties, mean perceived and received emotional support and

social participation were higher among abstainers compared to drug users. For

received material support, the opposite was true-drug users reported higher

mean scores than abstainers. At the same time, perceived and actual conflicted

network scores were higher for users than for abstainers.

Women's use of drugs was closely tied to the smoking status of the baby's

father, with 83% of users reporting that he smoked compared to 48% of

abstainers.

5.6 Caffeinated Beverage Consumption

The prevalence and distribution of reported use of three caffeinated

beverages--coffee, tea, and soft drinks-three months before pregnancy and

during the first trimester are given in Table 5.29.

5.6.1 Prevalence and Pattern of Caffeinated Beverage Consumption
Before pregnancy, 85% of the study group reported drinking soft drinks, 71 %

coffee, and 58% tea. The number consuming each type of drink decreased

considerably by the first trimester: 75% consumed soft drinks, 51 % coffee, and
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41 % tea. Those who reported abstaining from all caffeinated drinks increased

from 3% before pregnancy to 12% during pregnancy.

Table 5.29. Use of caffeinated beverages before pregnancy and during first trimester of

pregnancy (n=452).

Pre-Ere�an� use First trimester use

n % n %

Average daily volume (cups)
Mean (SD) 3.64 (3.64) 2.11 (2.66)
Minimum-Maximum 0.08-29.00 0.08-18.00

Average number of cups
Coffee

0.1-2 185 58 181 79
>2 135 42 49 21

Tea
0.1-2 233 88 166 90
>2 30 12 19 10

Soft drinks
0.1-2 341 88 285 84
>2 45 12 52 16

Caffeine beverage consumption level

None 15 3 55 12

Light (1-150 mgtday) 194 43 270 60
Moderate (151-300 mg/day) 88 20 66 15

Heavy (>300 mgtday) 155 34 61 13

Types of caffeinated drinks used
One type 85 19 135 30

Coffee (7) (8) (18) (13)
Tea (18) (21) (25) (19)
Cola (60) (71) (92) (68)

Two types 172 38 169 37
Coffee and tea (26) (15) (17) (10)
Coffee and cola (50) (29) (57) (34)
Tea and cola (96) (56) (95) (56)

All three types 180 40 93 21

Note: Frequencies and percentages in parentheses refer to totals in row labeled, "One type" and
"Two types."

Between the three months before pregnancy and the first trimester, the

overall average consumption of non-abstainers dropped 42%, from 3.64 cups per

day to 2.11 cups per day. During this same time, the proportion of subjects who
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reported drinking more than two cups of coffee daily decreased from 42% to

21 %, while those having more than two cans of soft drinks daily increased

slightly from 12% to 16%; tea consumption did not change substantially.
The number of different types of caffeinated drinks consumed also changed

across these two time periods. For example, 40% of the subjects reported

consuming all three types of drinks prior to pregnancy, but only 21 % during

pregnancy. Correspondingly, consumers of only one type of drink increased

during the same time period-from 19% before pregnancy to 30% in pregnancy.

5.6.2 Distribution of Caffeinated Beverage Consumption

As described in the Methods chapter, four caffeine-use groups were formed:

abstainers (n=55 in first trimester), light (n=247), moderate (n=91), and heavy

users (n=59). Chi-square tests found that abstainers were not significantly
different than light users (p >.01); therefore, these two categories were grouped

together to form a light/abstainer category. Tables 5.30-5.32 show the

distribution of caffeine use groups in the first trimester by sociodemographic,

pregnancy-related, and psychosocial characteristics, respectively.

5.6.2.1 Sociodemographic characteristics

Significant differences among the caffeine user groups were seen for age,

education, employment status, income, and ethnicity (Table 5.30). Heavy users

of caffeinated drinks compared with light/abstainers were concentrated among

those who are 20-24 years (44% vs. 32%), were more likely to have no more than

a high school education (76% vs. 54%), and to be a homemaker (28% vs. 11 %) or

unemployed (33% vs. 21 %).
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Table 5.30. Percent distribution of light /abstainer, moderate, and heavy users of caffeinated
drinks in the first trimester of pregnancy by sociodemographic characteristics (n=452).

Light/abstainer Moderate Heavy
Sociodemographic characteristics (n=302) (n=91) (n=59) p

Age (years) <.01
<20 20 36 19
20-24 32 21 44
25-29 26 24 15
30-34 19 12 14
>34 3 7 8

Marital status n.s.

Married/Common-law 70 64 61
Never married 26 34 32

Divorced/Separated 4 2 7

Education status <.001
Grade school (1-8 yrs.) 2 9 8

High school (9-12 yrs.) 52 63 68

Post-secondary (> 12 yrs.) 47 29 24

Employment status <.001

Employed 50 39 21
In school 13 21 16
Homemaker 11 20 28

Unemployed 21 20 33
In school and employed 5 0 2

Income adequacy <.001

Very poor 18 29 43
Poor 19 21 36
Lower middle 25 22 9

Upper middle 29 21 12
Rich 9 7

Ethnicity <.001

English-Canadian 67 60 51
Native 13 29 29
Other 20 11 20

Note: n.s. = Non-Significant

Heavy caffeine users were more likely to be in the two lowest income

adequacy categories--"very poor" and "poor"--and light/ abstainers were least

likely (79% vs. 37%). Respondents of Native ethnicity were also overrepresented

among heavier caffeine consumers.
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5.6.2.2 Pregnancy characteristics

As Table 5.31 shows, heavy users of caffeinated drinks differed significantly
from light/abstainers in terms of their pregnancy characteristics. Heavy caffeine

drinkers were more likely to have previously had one or more pregnancy, live

birth, or one or more children under five years of age. They also tended to report

more pregnancy symptoms and to have had labour or delivery problems and

neonatal complications with previous pregnancies than light/abstainers.

Table 5.31. Percent distribution of light/abstainer, moderate, and heavy users of caffeinated
drinks in the first trimester by pregnancy characteristics (n=452).

Light/abstainer Moderate Heavy
Pregnancy characteristics (n=302) (n=91) (n=59) p

First pregnancy <.01
Yes 64 56 41
No 36 44 59

Primiparous 77 72 51 <.001

Multiparous 23 28 49

Pregnancy symptoms <.05
One or less 7 15 1
Two or three 41 38 33
Four or more 52 47 66

Chronic illness during pregnancy .092
None 41 39 26
One 29 29 46
Two or more 29 32 28

Previous neonatal complications <.01
None 93 91 81
One or more 7 9 19

Previous labour and delivery <.05

complications
Yes 10 15 24
No 90 85 76

Children under 5 years <.001
None 81 76 59
One or more 19 24 41
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In terms of general health status, heavy, and especially moderate caffeine

drinkers were more likely than light/abstainers to say that their health is "fair" or

"poor" (not shown in Table 5.31).

5.6.2.3 Psychosocial characteristics

Pregnancy desirability, negative life events, perceived stress, anxiety

depression, depression, self-esteem, and mastery were strongly associated with

use of caffeinated drinks (Table 5.32). Mean scores on negative life events,

perceived stress, anxiety-depression, and depression all rose steadily with

increasing caffeine consumption. On the other hand, moderate caffeine drinkers

had the lowest self-esteem, followed closely by heavy drinkers, and then

light/abstainers. Similarly, the lowest levels of mastery were found among

moderate users of caffeinated drinks, followed by heavy users, and then

light/abstainer group.

Table 5.32. Mean scores (SD) of selected psychosocial characteristics by caffeinated drinks use in
the first trimester of pregnancy (n=452).

Light!abstainer Moderate Heavy
Psychosocial characteristics (n=325) (n=66) (n=61) p

Desirability of pregnancy 8.68 (1.98) 8.44 (1.62) 7.90 (1.84) <.05

Negative life events 3.91 (3.19) 4.06 (2.80) 5.05 (3.34) <.05

Perceived stress 16.00 (7.34) 17.95 (7.50) 19.26 (7.15) <.01

Lack of mastery 14.09 (2.74) 15.20 (2.39) 14.79 (3.49) <.01

Lack of self-esteem 18.68 (4.37) 20.11 (3.35) 19.90 (4.77) <.05

Anxiety-depression 9.19 (5.93) 9.83 (7.24) 11.66 (7.37) <.01

Depression 1.11 (2.06) 1.45 (2.05) 2.27 (2.76) <.05

Social support measures

Received emotional support 2.54 (l.45) 2.05 (1.22) 2.13 (1.48) <.01
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Only one social support measure was significantly associated with caffeinated

beverage use (Table 5.32). Mean received emotional support was highest among

the abstainers and lowest among the moderate users of coffee, tea and soft

drinks.

5.7 Inadequate Dietary Intake

The pattern of inadequate dietary intake at the time of the interview, assessed

through a 24-hour recall food frequency questionnaire, is presented in Table 5.33.

Differences in the number of food groups with inadequate intake in relation to

respondents' sociodemographic, pregnancy-related, and psychosocial

characteristics are shown in Tables 5.34-5.36, respectively.

5.7.1 Prevalence and Pattern of Inadequate Dietary Intake

As shown in Table 5.33, the highest proportion of subjects reporting an

inadequate dietary intake (i.e., fewer than two thirds of the recommended

number of servings) was found for the food group, vegetables and fruits (36%).

Table 5.33. Pattern of dietary intake during pregnancy (n=452).

n %

Less than 2/3 recommended intake" in:
Milk and dairy products 94
Meat and meat alternatives 113

Vegetables and fruits 162
Grain products 137

22
25
36
30

Total number of food groups with inadequate intake
None 156
()ne 149
Two 93
Three 45
Four 9·

34
33
21
10

2
..

Canada's Food Guide. Health and Welfare Canada, 1993.
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In terms of the total number of food groups with inadequate intake, about

two thirds of the study group had one or no food groups with inadequate intake.

In comparison, 12% reported inadequate intake in three or all four food groups.

5.7.2 Distribution of Inadequate Dietary Intake

As described in the Methods chapter, a three-category variable for number of

food groups with inadequate intake was created as follows: "None," "One or

two," and "Three or four." Differences across these groups on sociodemographic,

pregnancy, and psychosocial characteristics are presented in Tables 5.34-5.36,

respectively.

5.7.2.1 Sociodemographic characteristics

Subjects with an inadequate dietary intake tended to be younger, to have

never been married, and to have a lower education level. For example, among

subjects reporting an inadequate diet in one or more food groups, about 28%

were under 20 years or age compared to only 13% of those with adequate

consumption in all groups. While 20% of those with adequate diets had never

been married, this figure rises to 31 % among those with inadequate intake in one

or two food groups and 41 % among those with inadequate intake in three or

more. Also, among those in this last group, 80% had an education of high school

or less compared to 46% of those with an adequate diet.
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Table S.34. Percent distribution of inadequate diet during pregnancy by selected

sociodemographic characteristics (n=452).

Food S!0uEs with inadeguate intake

Sociodemographic characteristics None One or two Three or four p
(n=156) (n=242) (n=54)

Age (years) <.05
<20 13 28 30
20-24 29 32 33
25-29 30 22 18
30-34 22 14 15
>34 6 4 4

Marital status <.01
Married 78 64 57
Never married 20 31 41

Divorced/Separated 3 5 2

Education status <.001
Grade school (1-8 yrs) 1 6 4

High school (9-12 yrs) 45 59 76

Post-secondary (>12 yrs) 54 35 20

Employment status n.s,

Employed 54 39 39
In school 11 16 18
Homemaker 9 17 18

Unemployed 22 24 20
In school and employed 3 4 4

Income adequacy <.01

Very poor 15 26 35
Poor 17 26 17
Lower middle 23 20 26

Upper middle 32 22 17
Rich 12 5 4

Household composition <.01
Alone 4 9 9
With husband/boyfriend 80 64 57
Other arrangements 16 26 33

Ethnicity n.s.

English-Canadian 70 62 57
Native 13 20 19
Other 17 18 24

Note: n.s. = Non-significant
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Income adequacy and household composition also showed significant

associations with inadequate diet. Those with inadequate diets in three or more

food categories were more than twice as likely to fall into the "very poor"

category, compared to those with an adequate diet. Similarly, women reporting

higher number of food groups with inadequate diet were less likely to live with a

husband or boyfriend than those with adequate consumption.

5.7.2.2 Pregnancy characteristics

As shown in Table 5.35, with the exception of one variable, number of pre

school age children (under 5 years), the associations of pregnancy-related
variables with inadequate dietary intake failed to reach clear statistical

significance. Respondents who reported an inadequate diet in one or more food

groups were more likely to be supporting at least one child under five years of

age (about 27% or 24% vs. 15%).

Table 5.35. Percent distribution of inadequate diet during pregnancy by selected pregnancy
characteristics (n=452).

Food SEou2s with inadeguate intake

Pregnancy Characteristics None One or two Three or four p
(n=156) (n=242) (n=54)

First pregnancy? n.s.

Yes 35 44 39
No 65 56 61

Primiparous 78 68 74 .088

Multiparous 22 32 26

Children under 5 years <.05
None 85 72 76
One or more 15 27 24

Self-rated health during pregnancy .063
Excellent 16 17 11

Very good 44 37 37
Good 27 31 46
Fair 12 12 4
Poor 1 3 6
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5.7.2.3 Psychosocial characteristics

Mean scores of psychosocial characteristics across the three-category

inadequate dietary intake variable are presented in Table 5.36. The association

between desirability of pregnancy and inadequate diet did not show a clear

linear relationship. The pregnancy desirability means were higher for those who

reported an adequate diet, as well as for those with inadequate intake in three or

more food groups, compared to those with inadequate consumption in one or

two groups. However, mean scores for negative life events and perceived stress

showed an increasing trend as the number of food categories with inadequate
intake increased.

Table 5.36. Mean scores (SD) of selected psychosocial characteristics by inadequate dietary
intake group during pregnancy (n=452).

Food �ou2s with inadeguate intake

Psychosocial characteristics None One or two Three or more p
(n=156) (n=242) (n=54)

Desirability of pregnancy 8.75 (1.79) 5.54 (1.96) 7.96 (2.08) <.05

Negative life events 3.40 (2.81) 4.41 (3.25) 4.67 (3.51) <.01

Perceived stress 15.03 (6.72) 17.35 (7.63) 18.80 (7.53) ,<.001

Lack of mastery 13.79 (2.62) 14.44 (2.94) 15.54 (2.55) <.001

Lack of self-esteem 18.24 (4.05) 19.22 (4.48) 20.67 (3.93) <.01

Anxiety-depression 8.43 (5.37) 10.05 (6.83) 11.11 (6.54) <.01

Depression 0.93 (1.41) 1.49 (2.46) 1.67(2.54) <.05

Social support measures

Perceived material support 4.67 (2.34) 4.24 (3.22) 3.17 (1.89) <.01

Potential conflicted support network 1.78 (1.45) 2.30 (1.71) 2.19 (1.78) <.01

Actual conflicted support network 1.07 (1.04) 1.50 (1.41) 1.31 (1.46) <.01

Satisfied with social sU220rt 4.42 (1.50) 4.75 (1.53) 4.43 (1.80) .089
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Low self-esteem and low mastery were more common among those with

inadequate intake in more food groups. Similarly, mean scores of anxiety

depression and depression increased as the number of food groups with

. inadequate intake increased.

In terms of social support, compared to women who indicated a diet with no

inadequacies in any of the food groups, those who had an inadequate diet in one

or more food groups were significantly more likely to report low perceived
material support, and higher perceived and actual conflicted networks.

5.8 Multiple Risk Behaviour During Pregnancy

Many of the risk behaviours during pregnancy are associated with each other.

Table 5.37 shows the intercorrelations among the five behaviours being studied

during pregnancy.

Table 5.37. Intercorrelations among behavioural variables during pregnancy (n=452).a

Alcohol use Smoking Drug use Caffeinated
drink use

Smoking .183

Drug use .308 .265
Caffeinated drink use .130 .359 .194

Inadequate dietary intake .066+ .104 .092+ .089+

a All correlations, except otherwise indicated, are significant at p < .001 level
+ Non-significant

As shown, use of alcohol was positively correlated with amount of smoking,

use of one or more psychoactive drugs, and, more weakly, level of consumption
of caffeinated drinks. Heavier smoking was also associated with drug use,
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caffeine consumption, and, to a lesser extent, number of food groups with

inadequate intake. A positive correlation is also seen between psychoactive drug
use and consumption of caffeinated drinks.

5.8.1 Multiple Risk Behaviour Score

As described in the Methods chapter, a summary score of risk behaviours was

created by weighting each behaviour and summing all five health practices in

pregnancy. With the exception of inadequate dietary intake, each behaviour was

dichotomized as abstainers (given a value of 0) and users (given a value of 1).

For diet, an adequate intake in all food groups was given a score of zero while

inadequate intake in one or more food groups was given a score of one. The

summary risk score was obtained by summing the scores over all five

behaviours.

The distribution of respondents across scores on this index is given in Table

5.38. Within each category, the number and proportion of subjects reporting
each type of behaviour are included in Tables 5.39 and 5.40.

5.8.2 Pattern of Multiple Risk Behaviour

In the three months prior to pregnancy, 45% of the women reported

practising three or more risk behaviours (out of four). During pregnancy, this

proportion was slightly higher, with 50% indicating that they engaged in three or

more risk behaviours (out of five). The small increase in the proportion of

women who had higher multiple risk scores was due to the inclusion of dietary

intake as the fifth behaviour, during pregnancy only.
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Table 5.38. Multiple risk behaviour before pregnancy and during first trimester of pregnancy
(n=452).

Pre-pregnancy First trimester

Number of behaviours n % n %

None 3 1 16 4

One 72 16 66 15
Two 170 38 141 31
Three 138 30 122 27
Four 69 15 78 17
Five n/a n/a 29 6

During both time periods, the prevalence of each behaviour varied

substantially from one multiple health behaviour category to another. For

example, prior to pregnancy, among those who engaged in two types of risk

behaviour, caffeine consumption (99%) and alcohol use (80%) were most

common, with fewer smoking (21 %). In contrast, among those reporting three

types of risk behaviour, smoking was as common as alcohol use (93% and 94%,

respectively), with 100% of this group drinking caffeine and only 12% reporting

psychoactive drug use.



151

Table 5.39. Distribution of multiple risk behaviour prior to pregnancy (n=452).

Number Percent
Number of risk behaviours Risk behaviour engaging in engaging in

behaviour behaviour"

None (n=3) None 3 100

One (n=72) Alcohol use 9 13

Smoking 1 1

Psychoactive drug use 0 0
Caffeinated beverage use 62 86

Two (n=170) Alcohol use 136 80

Smoking 35 21

Psychoactive drug use 1 1
Caffeinated beverage use 168 99

Three (n=138) Alcohol use 130 94

Smoking 129 93

Psychoactive drug use 17 12
Caffeinated beverage use 138 100

Four (n=69) Alcohol use; smoking; 69 100

psychoactive drug use;
caffeinated beverage use

"'Proportion of the total group (in column 1) engaging in specified behaviour (in column 2)
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Table 5.40. Distribution of multiple risk behaviour in early pregnancy (n=452).

Number Percent
Number of risk behaviours Risk behaviour engaging in engaging in

behaviour behaviour"

None (n=16) None 16 100

One (n=66) Alcohol use 2 3

Smoking 1 1

Psychoactive drug use 0 0
Caffeinated beverage use 42 64

Inadequate diet 21 32

Two (n=141) Alcohol use 39 28

Smoking 27 19

Psychoactive drug use 2 1
Caffeinated beverage use 133 94

Inadequate diet 81 57

Three (n=122) Alcohol use 67 55

Smoking 82 67

Psychoactive drug use 6 5
Caffeinated beverage use 116 95

Inadequate diet 97 80

Four (n=78) Alcohol use 70 90

Smoking 75 96

Psychoactive drug use 20 26
Caffeinated beverage use 77 99

Inadequate diet 70 90

Five (n=29) Alcohol use; smoking; 29 100

psychoactive drug use;
caffeinated beverage use;
and inadequate diet

"Proportion of the total group (in column 1) engaging in specified behaviour (in column 2)

5.8.3 Distribution of Multiple Risk Behaviour

A four-level risk behaviour variable was created by grouping together those

who reported none and only one behaviour, and those reporting four and five

health behaviours. Chi-square tests confirmed the homogeneity of the resulting
four groups (i.e., 0-1 risk behaviours, 2,3,4-5). Tables 5.41-5.43 present the
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distributions of the four-level risk variable according to sociodemographic,

pregnancy, and psychosocial characteristics.

5.8.3.1 Sociodemographic characteristics

The number of risk behaviours is negatively associated with age, education,

and income adequacy. Further, higher number of risk behaviours were more

likely to be seen among those who were married or divorced/separated (and

correspondingly, not living with spouse/boyfriend) (Table 5.41). For example,
75% of respondents engaging in four or five risk behaviours during the first

trimester were under 24 years and 50% were never married or divorced,

compared to 38% and 13%, respectively, of those engaging in none or one.

Comparing these same two extreme groups, 86% of those with the highest risk

score had a grade or high school education, compared to 39% with the lowest

score.

Students and homemakers had a greater likelihood of practising two or more

risk behaviours. In terms of income adequacy, those engaging in multiple risk

behaviours were more likely to fall into the "very poor" and "poor" categories. Of

those practising four or more risk behaviours, 35% were "very poor" and 33%

"poor," compared to only 14% and 11 %, respectively, of those engaging in one or

no behaviours.
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Table 5.41. Percent distribution of multiple risk behaviour in the first trimester of pregnancy by
sociodemographic characteristics (n=452).

Number of risk behaviours

Sociodemographic Zero-One Two Three Four-Five p
characteristics (n=82) (n=141) (n=122) (n= 1 07)

Age (years) <.001
<20 10 13 28 40
20-24 28 31 31 35
25-29 33 31 20 15
30-34 27 17 17 8
>34 2 8 3 2

Marital status <.001
Married 88 82 55 50
Never married 11 16 39 44

Divorced/Separated 2 2 6 6

Education status <.001
Grade school (1-8 yrs) 0 1 4 11

High school (9-12 yrs) 39 48 60 75
Post-secondary (>12 yrs) 61 51 36 14

Employment status <.001

Employed 62 47 40 32
In school 6 13 18 21
Homemaker 5 18 14 17

Unemployed 21 18 23 30
In school and employed 6 3 1 1

Income adequacy <.001

Very poor 14 16 30 35
Poor 11 21 21 33
Lower middle 31 25 18 14

Upper middle 31 29 25 15
Rich 14 9 6 2

Household composition <.001
Alone 1 3 12 12
With husband/boyfriend 90 82 58 48
Other arrangements 9 15 30 40

Ethnicity <.001

English-canadian 76 64 62 45

Native Canadian 5 12 14 37
Other 20 24 24 18

Women of Native ethnicity, who made up 17% of the sample, constituted 37%

of those who reported four or more behaviours.
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5.8.3.2 Pregnancy characteristics

Of the several pregnancy-related variables tested for associations with

multiple risk behaviour, only gravidity and parity attained statistical significance
(see Table 5.42). Women engaging in two or more risk behaviours were more

likely to have had a previous pregnancy than those with a risk score of 0-1 (44%

vs. 26%). Similarly, 31 % of women who reported two or more behaviours have

had no previous live birth compared with 11 % of those who reported only one

behaviour.

Table 5.42. Percent distribution of multiple risk behaviour in the first trimester by pregnancy
characteristics (n=452).

Number of risk behaviours

Pregnancy characteristics Zero-One Two Three Four-Five p
(n=82) (n=141) (n=122) (n=107)

First pregnancy? <.05
Yes 74 56 57 55
No 26 44 43 45

Primiparous 89 69 67 70 <.01

Multiparous 11 31 33 30

Pregnancy symptoms n.s.

One or less 8 8 10 4

Two or three 44 45 33 35

Four or more 48 46 57 61

Previous labour complications n.s.

Yes 6 16 14 14
No 94 84 86 86

Self-rated health during pregnancy <.01
Excellent 22 19 14 9

Very good 44 42 39 32
Good 22 29 33 41
Fair 12 10 11 10
Poor 0 0 3 8

Note: n.s. = Non-significant
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Self-rated health status during pregnancy tended to be better among those

practising 0-2 risk behaviours compared with 3-5 behaviours. With each increase

of the number of risk behaviours, there was a corresponding decrease of the

proportions of women who rated their health as "excellent."

5.8.3.3 Psychosocial characteristics

Table 5.43 displays the mean scores of psychosocial characteristics across the

four levels of multiple risk behaviour. As shown, as the number of risk

behaviours increased, the desirability of the pregnancy, self-esteem, and mastery

decreased, and negative life events, perceived stress, anxiety-depression, and

depression increased. Drinking and smoking status of the father of the baby was

also related to the number of risk behaviours during pregnancy. Compared to

women who practiced 0-2 risk behaviours, those who engaged in 3-5 risk

behaviours were much more likely to also report that the father of the baby was a

drinker or a smoker. With each increase of the number of risk behaviours there

was a clear incremental rise of the proportion of women who reported that the

father of the baby either drank or smoked.
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Table 5.43. Mean scores (SO) of selected psychosocial characteristics by multiple risk behaviour
in the first trimester of pregnancy (n=452).

Number of risk behaviours

Psychosocial Zero-One Two Three Four-Five p
characteristics (n=82) (n=141) (n=122) (n=107)

Desirability of pregnancy 9.45 (1.69) 8.93 (1.92) 8.24 (1.86) 7.68 (1.77> <.001

Negative life events 2.71 (2.14) 3.17(2.65) 4.36(3.27) 6.05 (3.36) <.001

Perceived stress 13.35 (6.03) 14.94 (6.85) 17.51 (7.21) 20.76 (7.42) <.001

Lack of mastery 13.22 (2.76) 14.05 (3.00) 14.54 (2.40) 15.37 (2.76) <.001

Lack of self-esteem 17.18 (4.29) 18.76 (4.18) 19.36 (4.22) 20.53 (4.13) <.001

Anxiety-depression 7.40 (4.87) 8.10 (5.13) 9.84 (6.37) 13.06 (7.45) <.001

Depression 0.57 (0.97) 0.78 (1.58) 1.54 (2.27) 2.34 (2.96) <.001

Social support measures

Perceived emotional support 3.54 (1.80) 3.22 (1.45) 3.35 (1.76) 2.90 (1.45) <.05

Received emotional support 2.67 (1.53) 2.40 (1.32) 2.47 (1.55) 2.14 (1.31) .079

Perceived material support 4.60 (2.30) 4.67 (2.56) 3.79 (2.41) 3.96 (3.78) <.05

Received material support 1.15 (1.57) 1.18 (1.38) 1.19 (1.13) 1.67 (1.60) <.05

Potential conflicted support 1.30 (1.13) 1.81 (1.47) 2.43 (1.70) 2.75 (1.82) <.001
network

Actual conflicted support 0.79 (0.87) 1.11 (1.15) 1.53 (1.26) 1.790.63) <.001
network

Satisfied with social support 4.04 (1.40) 4.46 (1.50) 4.88 (1.57) 4.880.62) <.001

Reasons for drinking
Drink to cope with stress 12.52 (3.06) 13.16 (3.51) 13.91 (3.45) 14.95 (3.36) <.001

Drink as a social activity 10.00 (1.76) 10.09 (1.71) 10.40 (1.62) 10.73 (1.47) <.01

Father of the baby drinks <.001
alcohol? (%)

Yes 7 9 24 39
No 93 91 76 61

Father of the baby a smoker? (%) <.001
Yes 24 35 64 83
No 76 65 36 17



158

A non-linear association was found between perceived material support and

multiple risk behaviour score, although the mean score for support was higher

among those reporting zero or one behaviour (4.60) compared with those

reporting four or five behaviours (3.96). However, the mean scores for received

material support showed a marked increase from three to four or more

behaviours.

Both perceived and actual conflicted support network means were higher for

those reporting a greater number of risk behaviours. Somewhat surprisingly,
satisfaction with received social support also had a positive association with the

number of risk behaviours reported.

5.9 Summary

In summary, a substantial number of participants in this study reported

having engaged in alcohol use, smoking, psychoactive drug use and caffeinated

beverage use just prior to pregnancy. Compared with pre-pregnancy use,

however, the proportions of respondents engaging in each of these behaviours

were considerably lower in the first trimester. The greatest decrease was seen

among those who drank an equivalent of three or more cups of coffee daily

(heavy consumers). Compared to pre-pregnancy, there was a 62% reduction in

the proportion of heavy consumers of caffeinated drinks in the first trimester.

Among those who were practising risk behaviour before pregnancy, the

proportion who consumed alcohol decreased by 41 %, drug use by 39%, and

smoking a mere 9% in the first trimester. At the time of the interview, two thirds
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of respondentshad inadequate dietary intake in at least one of the four food

groups.

The significant bivariate associations presented in this chapter for each of the

behaviours are summarized in tables 5.44-5.46. In general, those who practised
risk behaviours were younger, never married, and reported a lower education

level. This was true for three out of the five behaviours. In addition, those who

engaged in risk behaviours also tended to represent "very poor" or "poor"

categories of income adequacy, to be unemployed or attending school, to identify
as a member of a Native ethnocultural group, and not to live with spouse.

Table 5.44. Summary table of significant associations between risk behaviour and

sociodemographic characteristics (n=452).

Risk Marital Education Employment Income Household
behaviour A e status status status Ethnicit

Drinking Gradesch. Native

Smoking Younger Never Gradesch.; Student; Very poor; Not with Native
married highsch. unemployed poor spouse

Drug use Younger Never Gradesch.; Student; Very poor; Not with Native
married highsch. unemployed poor spouse

Caffeinated 20-24 Gradesch. Homemaker Very poor; Native

beverage use poor

Inadequate Younger Never Gradesch.; Very poor Not with
diet married highsch. spouse

Multiple Younger Never Gradesch.; Student; Very poor; Not with Native
risk married; highsch. unemployed poor spouse

behaviour separated/
divorced



Table5.45. Summary table of significant associations between risk behaviour and psychosocial characteristics (n=452).

Risk ( Desirability of Negative Perceived Lack of Lack of self- Anxiety-
behaviour nreenancv life events stress mastery esteem depression Depression

Drinking Negative Positive Positive Positive Positive Positive

Smoking Negative Positive (Positive) Positive Positive Positive

Druguse Negative Positive Positive Positive Positive Positive Positive

Caffeinated Negative Positive Positive (Positive) Positive Positive Positive

beverage use

Inadequate (Negative) Positive Positive Positive Positive Positive Positive
diet

Multiple Negative Positive Positive Positive . Positive Positive Positive

risk
behaviour

Note:"Positive"=significant positive bivariate relationship;
"Negative't=significant negative bivariate relationship.
Where these terms are displayed within parentheses it indicates a significant non-linear relationship.

�
0\
o



Table 5.46. Summary table of significant associations between riskbehaviour and social support network measures (n=452).

Perceived Received Perceived Received Available Actual Potential Actual Satisfaction
Risk emotional material material social social conflicted conflicted with

behaviour su rt network network su rt

Drinking Negative Negative Positive Positive

Smoking Positive Positive (Negative) (Negative) Positive Positive (Positive)

Drug use Negative Negative Positive Negative Positive Positive Positive

Caffeinated Negative
beverage use

Inadequate I Negative Positive (Positive)
diet

Multiple I Negative (Negative) Positive Positive Positive Positive
risk
behaviour

Note: "Positive"=significant positive bivariate relationship;
''Negative"=significant negative bivariate relationship.
Where these terms are displayed within parentheses it indicates a significant non-linear relationship.

I-l
0'\
I-l
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An overall summary of the past and present pregnancy characteristics of

those who engaged in risk behaviours is difficult. When clear differences

emerged, they tended to separate those who practiced certain behaviours from

those did not in terms of gravidity, parity, and previous pregnancy or neonatal

complications.

Many of the psychosocial characteristics were strongly related to behaviour.

Negative life events, perceived stress, anxiety-depression, and depression were

all higher, and self-esteem, mastery, and desirability of the pregnancy lower

among those who engaged in higher levels of each of the behaviours (Table 5.45).

Apart from a few exceptions (for example, smoking), increasing amounts of

social support were generally related to lower levels of risk behaviour. However,

in contrast, conflicted support network showed the opposite affect on risk

behaviour, with higher conflicted network related to higher levels of risk

behaviour.

Of all these variables, which are the most important in predicting risk

behaviour in pregnancy? In what manner do these variables relate to

behaviours? These questions are addressed in the next chapter.



Chapter 6

ANALYTICAL RESULTS

In this chapter the results of the multivariate analyses are presented. It

consists of three sections, corresponding to each of the three research questions,
and presents results obtained using three different analytical approaches. The

first section focuses on the factors which differentiate subjects who changed or

did not change each risk behaviour from pre-pregnancy to the first trimester,

using hierarchical discriminant analysis. Next, logistic regression analysis
examines predictors of multiple risk behaviour in early pregnancy. Finally,

testing of an a priori multivariate model of multiple risk behaviour using
structural equation modeling techniques is described.

6.1 Changes in Risk Behaviour During Pregnancy

As described in the previous chapter, significant changes in risk behaviour

were seen from pre-pregnancy to the first trimester. In this section, the changes
in the four risk behaviours--alcohol consumption, smoking, drug use, and

caffeinated beverage consumption-for which data were collected at both points

in time are examined further. The objective of the analysis presented here is to

find, for each of the four behaviours, the predictors from among the

sociodemographic, pregnancy-risk, and psychosocial variables which best

separate those who continued to engage in the behaviour during pregnancy,

163
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those who stopped, and those who abstained. The statistical technique chosen to

do this was hierarchical discriminant function analysis (Kleinbaum et al., 1988;

Tabachnick & Fidell, 1989).

Although, conceptually, those who already abstain from a particular
behaviour prior to pregnancy can not be considered to have "changed" behaviour

in the same manner as those who quit that behaviour in the first trimester, the

interest here was to study, where possible, the full range of behaviour and its

predictors over the two time periods for which data were collected. Thus, these

analyses included abstainers, as well as those who stopped practising each

behaviour, and those who continued. Consistent with this approach, the term

"change" is used in a general sense to refer to all three behaviour groups.2

6.1.1 Definition of Behaviour Change Groups
Table 6.1 presents the frequencies and percentages of subjects categorized

according to their risk behaviour status in the three months before pregnancy

and the first trimester. Three behaviour groups were defined. Abstainers or

non-users were defined as those who did not engage in the specified behaviour

in the three months before pregnancy. Women who engaged in the behaviour

before pregnancy but discontinued during the first trimester were labeled as

those who "stopped," and those who continued were categorized as "continued."

2 Separate discriminant analyses were done to find the best predictors of those who stopped
versus those who continued behaviour in the first trimester, excluding the abstainers. The results
of these analyses did not substantively differ from those presented here.
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Table 6.1. Number and percentages of women who changed behaviour in the first trimester
(n=452).

Behaviour change grOUp
Behaviour type Abstained

n(%)
Stopped Continued

n (%) n (%)

Alcohol use

Smoking
Drug use

Coffee, tea, soft drink use

105 (23)
218 (49)
361 (80)

15 (3)

140 (31)
20 (4)
34(7)
40 (9)

207 (46)
212 (47)
57 (13)

397 (88)

These three categories--abstained, stopped, continued--describe qualitatively
the behaviour changes that occurred in early pregnancy. However, these groups

do not describe the amount of change or even account for all the possible types of

changes that may have occurred. For example, the "stopped" group includes

women who discontinued their use of a substance from widely varying pre

pregnancy levels, and the "continued" group includes those who increased their

consumption, as well as those who decreased it or maintained the same level.

For this analysis, no attempt was made to make finer distinctions of the type and

amount of change in behaviour.

6.1.2 Hierarchical Discriminant Analysis
Hierarchical discriminant analysis procedures were used to determine which

combination of sociodemographic, pregnancy-risk, and psychosocial variables

best predict membership in the behaviour change groups. For each behaviour,

the first step was to enter all the variables which were associated in bivariate

analysis with change in that behaviour. Each variable was entered in either a

continuous or dichotomous form, with categorical variables recoded to create

dichotomous variables (Tabachnick & Fidell, 1989) (e.g., marital status was

recoded as married/common-law vs. other; never-married vs. other; and
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divorced/separated vs. other). Unlike in the earlier bivariate analyses, age was

used as a continuous variable. In this first run, analysis was carried out for each

group of variables (i.e., sociodemographic, pregnancy, and psychosocial)

separately. A stepwise selection method was used to determine those which

were significant predictors (i.e., those variables with univariate F > 1.00).

Next, the resulting three smaller sets of variables, and any others which were

of sufficient theoretical importance, were entered together to produce a "full"

discriminant model. Finally, the weakest predictors (based on Wilks' lambda)

were removed from this model and the, analysis repeated, comparing the results

with those of the full model, in an attempt to minimize the number of variables

in the model without sacrificing its ability to predict group membership (as given

by the canonical R). This final, reduced model is also presented.
In discussing practical issues related to using discriminant function analysis,

Tabachnick and Fidell (1989) suggest using a priori probabilities to adjust for the

problem caused by unequal group sizes. With the exception of alcohol use, all

behaviours considered here had change groups of unequal sizes. Two strategies
were used to minimize the problems that may be created by unequal group sizes.

First, in all discriminant analyses a priori probabilities were assigned to reflect

unequal group sizes by using the "PRIOR" option available in the SPSS control

language. Secondly, for caffeine consumption, groups were combined and

analyses done on two change groups rather than three.

6.1.3 Change in Alcohol Consumption in Pregnancy
As shown in Table 6.1, 23% of subjects reported no drinking during the three

months before pregnancy. An additional 31% reported discontinuing use, while

46% reported continued use in early pregnancy.
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6.1.3.1 Predictors of change in drinking during pregnancy

As described above, hierarchical discriminant analysis procedures were used

to predict membership in the three drinking change groups: abstainers (coded as

1), those who stopped drinking (coded as 2), and those who continued drinking
in the first trimester (coded as 3).

In the initial analysis, 22 sociodemographic characteristics, 8 pregnancy

variables, and 19 psychosocial factors were tested, each group being analyzed

separately. From these, a total of 20 variables were chosen to be entered into the

full model. This model showed statistically significant separation among the

three drinking change groups (F(40, 774)=4.64, p<.001). The variables in the full

model and their correlations with the discriminant functions are shown in Table

6.2. Further analysis yielded a reduced model with 15 predictors which did not

differ significantly from the full model in its ability to predict group membership

(Table 6.3).

These analysis were done on a sample base of 422 subjects with complete
data. Information on reasons for drinking for 30 subjects was not available, and

therefore not included in the analysis. An examination of the distribution of

these excluded cases failed to find any significant patterns, indicating little or no

change on analysis due to the exclusion of these cases.

The final reduced model, the correlations between each predictor and each

discriminant function, and a measure of the strength of association (I-Wilks'

lambda) (Tabachnick & Fidell, 1989) for each predictor are shown in Table 6.3.

The analysis yielded two significant discriminant functions. The first separated

continuing drinkers from the other two drinking-change groups, those who

stopped in the first trimester and those who abstained, and accounted for 66% of

between-group variability. The second separated women who abstained from



Table 6.2. Discriminant function full model for selected sociodemographic, pregnancy, and

psychosocial variables on alcohol use change groups (n=422).

Correlation of predictors with
Predictor variables discriminant functions Univariate F

Function 1 Function 2 (df=2,419)

Sociodemographic:
Age (yrs) -0.05 0.07 0.21
Native ethnicity (l=Yes, O=other) 0.37 -0.26 7.46
Post secondary education (l=Yes, O=other) -0.30 0.13 4.32
Lower income level (l=Yes, O=other) 0.16 -0.24 2.79
Middle income level (1=Yes, Oeother) -0.25 0.02 3.20
Home maker (l=Yes, O=other) 0.12 -0.28 3.23
In school (l=Yes,O=other) 0.04 -0.14 0.75

Pregnancy-related:
Previous preterm birth (1=�1, O=None) -0.05 -0.24 3.16
Previous low birthweight (1=�1, O=None) -0.18 0.08 1.56

Pregnancy symptoms (1= S3, 2=4-6) 0.23 -0.12 2.65
Psychosocial:

Father of baby drank alcohol (1=Yes, O=No) 0.39 0.45 22.46
Father of baby cigarette smoker (l=Yes, O=No) 0.42 -0.06 8.98

Desirability of pregnancy -0.35 0.00 6.67

Negative life events 0.44 -0.03 10.17
Low self-esteem 0.39 -0.07 7.34
Received emotional support -0.28 0.13 3.82
Actual social participation 0.09 0.08 0.96
Perceived conflicted support network 0.29 -0.03 5.27
Reasons for drinking: social activity 0.08 0.69 23.56
Reasons for drinking: coping with stress 0.28 -0.04 3.81

Overall model:
Canonical R 0.49 0.37

(1 - Wilks' lambda) 0.35 0.14

those who continued drinking or stopped, and accounted for 34% of the variance.

The final model showed a significant association between groups and predictors

(X2 (30)=156.44, p<.001). After removal of the first function, a significant
association between predictors and groups for the second function remained (X2

(14)=55.46, p<.001).
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Table 6.3. Final discriminant function model with significant predictors of alcohol use change
group membership (n=422).

(1- Wilks' Correlation of predictor variables
Predictor variables lambda) with discriminant functions

Function 1a Function 25

Sociodemographic:
Employment status: in school (1=Yes, O=other) .004 -0.14 0.05

Employment status: homemaker (1=Yes.Oeother) .016 -0.28 0.14
Middle income level (1=Yes, O=other) .016 0.00 -0.27

Pregnancy-related:
First pregnancy (1=Yes, O=No) .028 0.36 -0.23
Previous preterm birth (1=2:1, O=None) .016 -0.25 -0.04
Previous low birthweight (1=2:1, O=None) .008 0.07 -0.20

Psychosocial:
Father of baby drank alcohol (1=Yes, O=No) .100 0.48 0.40
Father of baby smoker (1=Yes, O=No) .043 -0.04 0.47

Negative life events .048 0.00 0.49

Low self-esteem .035 -0.05 0.43
Received emotional support .019 0.11 -0.31

Actual social participation .005 0.09 0.10
Conflicted support network .026 0.03 0.34

Reasons for drinking: social activity .104 0.70 0.04
Reasons for drinking: coping with stress .019 -0.01 0.30

Overall model:
Canonical R 0.47 0.36
(1 - Wilks' lambda) 0.32 0.13
X2 test (df) 156.44 (30) 55.46 (14)
Significance <.001 <.001

aOiscriminant function 1 separates continued drinkers in the first trimester from those who

stopped or abstained.
bOiscriminant function 2 separates abstainers from those who stopped or continued drinking in
the first trimester.

The correlations between predictors and discriminant functions (Columns 3-4

in Table 6.3) indicate the importance of each predictor to the separation of groups

described by the discriminant functions. The primary predictors (correlations of

0.35 and above) separating those who continued drinking in the first trimester

from those who abstained or stopped were drinking as a social activity, drinking

by the father of the baby, and being pregnant for the first time. On the other

hand, the predictors which best separated those who continued drinking or
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stopped in the first trimester from those who abstained were the number of

negative life events in the preceding year, drinking or smoking by the father of

the baby, and lower self-esteem. The strength of association between individual

predictors and drinking change groups is given by the equation, 1-Wilks' lambda

(Column 2 in Table 6.3). This measure is identical to that of R2 for main effects

obtained in a multivariate analysis of variance (Tabachnick & Fidell, 1989). As

seen in Table 6.3, two predictors--drinking by the father of the baby and drinking
as a social activity--each accounted for greater than 10% of the overall variance

of the drinking change groups. Negative life events and smoking by the father of

the baby accounted for approximately 5% variance each. Additionally, low self

esteem, conflicted support network, and being pregnant for the first time were

significant predictors, but contributed relatively lower proportions of the

variance for drinking change groups.

An additional piece of information that can be obtained from discriminant

analysis is a classification table and associated percentages. The discriminant

analysis classified subjects into different drinking change groups based on the

derived discriminant function equations. Based on 422 subjects with complete

data, discriminant functions classified 262 (62%) subjects correctly, compared to

157 (36%) that would be classified by chance alone. The discriminant function

had greater success in classifying continued users correctly (74%), compared to

those who stopped (55%) or abstained altogether (41 %).

6.1.4 Change in Smoking During Pregnancy

Smoking was one of the two behaviours (the other being caffeine

consumption) which had change groups of unequal sizes to a more extreme

extent. For example, the group that had stopped smoking in the first trimester

included 20 (4%) subjects while the "continued" group had 212 (47%). Tabachnik
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and Fidell (1989) suggest that at minimum, the number of subjects in the smallest

group should substantially exceed the number of predictors being analyzed.
Thus, the problem of unequal group sizes and insufficient number of subjects

in the smallest group had to be first addressed in this analysis. This was done by

combining those who cut down smoking (i.e., their classification changed from

heavy to moderate or light, or moderate to light) with those who stopped during
the first trimester. This resulted in the analysis of three change groups for

smoking: abstainers (n=218), those who cut down or quit (n=110), and those who

did not change (i.e., continued in the same smoking category) (n=122).

6.1.4.1 Predictors of change in smoking during pregnancy

Following the procedures described above, discriminant analysis was

performed to examine predictors of membership in the three smoking change

groups: abstainers (coded as 1), those who quit or cut down (coded as 2), and

those who made no change in smoking during the first trimester (coded as 3). Of

the 40 variables initially entered, the stepwise selection method chose 19

variables that were significant predictors of smoking change groups: 6

sociodemographic, 4 pregnancy, and 9 psychosocial variables. The resulting full

model is shown in Table 6.4.



Table 6.4. Discriminant function full model for selected sociodemographic, pregnancy, and

psychosocial variables on smoking change groups (n=450).

Correlation of predictors with
Predictor variables discriminant functions Univariate F

Function 1 Function 2 (df=2,447)

Sociodemographic:
Native ethnicity (1=Yes, O=other) 0.24 0.29 14.51

High school education (1=Yes, O=other) 0.22 0.26 11.59
Post secondary education (1=Yes, O=other) -0.32 -0.28 19.98
Lower income level (l=Yes, O=other) 0.29 0.12 10.66
Do not live with spouse (l=Yes, O=other) 0.18 0.57 26.03

Inadequate housing (l=Inadequate, O=Adequate) -0.01 0.36 5.56

Pregnancy-related:
First pregnancy (1=Yes, O=No) -0.12 -0.01 1.37
One or more children <5 yrs old (1=Yes, O=No) -0.08 0.26 1.92

Injury during pregnancy (l=Yes, O=No) 0.14 0.04 2.21

Hospitalized during pregnancy (1=Yes, O=No) 0.27 -0.02 5.87

Psychosocial:
Father of baby drinks alcohol (1=Yes, O=No) 0.15 0.37 12.13
Father of baby smoker (l=Yes, O=No) 0.57 0.36 49.87

Negative life events 0.47 0.17 26.80
Perceived stress 0.41 0.29 28.35

Desirability of pregnancy -0.10 -0.55 18.95

Anxiety-depression 0.19 0.38 15.51
Satisfaction with social support 0.06 0.32 6.37
Conflicted support network 0.21 0.29 12.37

Source of social support: friend -0.29 0.25 4.33

Overall model:
Canonical R 0.60 0.31

(1 - Wilks' lambda) 0.42 0.10

Examination of this model and subsequent analyses produced a final model

with only 17 predictor variables, without a significant reduction in ability to

predict group membership (i.e., canonical Rs). The variables in this reduced

model, their correlations with the discriminant functions, and the proportion of

variance in smoking change groups explained by each predictor are given in

Table 6.5.
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Table 6.5. Final discriminant function model with significant predictors of smoking change
group membership (n=450).

(1- Wilks' Correlation of predictor variables
Predictor variables lambda) with discriminant functions

Function la Function 26

Sociodemographic:
Native ethnicity (1=Yes, O=other) 0.069 0.29 0.25
Post secondary education (1=Yes, O=other) 0.093 -0.38 -0.22

Lower income level (1=Yes, O=other) 0.052 0.31 0.06

Inadequate housing (1=Inadequate, 2=Adequate) 0.028 0.04 0.37
Do not live with spouse (1=Yes, Oeother) 0.117 0.27 0.55

Pregnancy-related:
One or more children < 5 yrs old (1=Yes, O=No) 0.010 -0.05 0.28

Hospitalized during pregnancy (1=Yes, O=No) 0.030 0.27 -0.02

Psychosocial:
Father of baby drinks alcohol (l=Yes, O=No) 0.059 0.20 0.34
Father of baby smoker (1=Yes, O=No) 0.203 0.64 0.24

Desirability of pregnancy 0.088 -0.18 -0.53

Negative life events 0.120 0.51 0.08
Perceived stress 0.126 0.47 0.21

Anxiety-depression 0.073 0.25 0.35
Satisfaction with social support 0.031 0.10 0.32
Conflicted support network 0.060 0.26 0.25
Source of social support: friend 0.022 -0.27 0.32

Overall model, summary statistics:
CanonicalR 0.59 0.29
(1 - Wilks' lambda) 0.41 0.09
Xl test (dO 202.72 (32) 34.37 (15)
significance <.001 <.01

a Discriminant function 1 separates those who did not change their smoking in the first trimester
from those who quit!decreased or abstained from smoking.
b Discriminant function 2 separates those who abstained from those who quitldecreased or did
not change smoking in the first trimester.

The analysis yielded two significant discriminant functions. The first function

separated those who did not change their smoking from the other two smoking

change groups, those who quit or reduced smoking and those who abstained.

The second function separated abstainers from those who did not change or who

quit or cut down tobacco use in early pregnancy.

The final model showed statistically Significant associations between the

smoking change groups and predictors (X2 (32)=202.72 p<.OOl). After removal of
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the first function, a significant association between between predictors and

groups remained (X2 (15)=34.37 p<.Ol).
The correlations between the 17 significant predictors and the two

discriminant functions are given in Table 6.5. As it shows, the most important

predictors (correlations of 0.35 and above) associated with no change (vs.

quitting/cutting down or abstaining) were: father of the baby a smoker; greater

number of negative life events; higher perceived stress; and less than a high
school level education. In terms of the second function, abstaining from smoking
before and during pregnancy, compared to quitting, cutting down, or not

changing, was associated with higher desirability of the pregnancy; living with

spouse; living in adequate housing; and lower anxiety-depression.
With regard to the overall importance of each individual predictor (given by

1-Wilks' lambda), four variables were found to account for greater than 10% of

the variance in smoking change groups (Table 6.5). Smoking by the father of the

baby accounted for 20% of the group variance, followed by the two stress

measures, perceived stress (13%) and negative life events (12%), and not living
with spouse (12%). Additionally, post-secondary education, desirability of the

pregnancy, anxiety-depression, Native ethnicity, conflicted support, and lower

income level also made substantial contributions, accounting for greater than 5%

variance each.

Based on 450 subjects with complete data, the discriminant function correctly
classified 65% of the respondents, compared to 38% who would be classified by
chance alone. The discriminant function had greater success in classifying
abstainers correctly (83%), compared to those who quit or decreased (49%), or

did not change (46%).
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6.1.5 Change in Drug Use During Pregnancy
A majority of the subjects (80%) reported that they had not used any

psychoactive drugs in the three months before pregnancy (abstainers, coded as

1). Among those who were using at least one type of drug in the months prior to

pregnancy, 34 (7% of the total) indicated that they had discontinued use in the

first trimester of pregnancy ("stopped" group, coded as 2). The "continued"

group (coded as 3) consisted of 57 individuals (13% of the total).

6.1.5.1 Predictors of change in drug use during pregnancy

In bivariate analysis, 43 variables had significant associations with drug use

change groups. Of these, 24 were sociodemographic characteristics, 4 related to

pregnancy risk, and 15 were psychosocial factors.

The initial discriminant analyses for each of these groups reduced the number

of variables to 19. These variables were then entered together as the full

discriminant model.

The final model containing 17 predictors is shown in Table 6.6. This table also

includes the correlations between predictor variables and discriminant functions,

and proportions of drug change group variance accounted for by each predictor.
The final model presents two discriminant functions: the first separating

women who continued using drugs in the first trimester from those who

discontinued or abstained, and the second discriminating between abstainers and

the two other groups. Both functions resulted in statistically significant

associations between predictor variables and change groups. A chi-square test

for the combined model was highly significant (X2 (34)=196.27; p<.OO1). After

removal of the first function, there was still a strong association between change

groups and predictors (X2 (16)=30.54; p<.05).
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Table 6.6. Final discriminant function model with significant predictors of drug use change
group membership (n=452).

Predictor variables

Sociodemographic:
Native ethnicity (l=Yes, Oeother)
Mixed and "other" ethnicity (l=Yes, Oeother)
Grade school education (1=Yes, Oeother)
High school education (l=Yes, Oeother)
Lower income level (1=Yes, Oeother)

.

Unemployed (1=Yes, O=other)
Pregnancy-related:

Multiparous (l=Yes, O=No)
Previous miscarriage (1=�1, O=None)
Previous therapeutic abortion (1=:2::1, O=None)
Poor self-rated health (1=Yes, O=other)

Psychosocial: .

Desirability of pregnancy
Negative life events

Anxiety-depression
Perceived material support
Conflicted support network
Source of support: spouse (l=Yes, O=No)
Source of support: friend (l=Yes, O=No)

Overall model, summary statistics:
CanonicalR
(1 - Wilks' lambda)
X2 test (df);
significance

(1- Wilks' Correlation of predictors with
lambda) discriminant functions

Function 1a Function 26

0.132 0.47 0.33
0.022 -0.29 0.12
0.090 0.38 0.26
0.029 0.25 0.07
0.078 0.45 0.08
0.026 0.17 0.18

0.009 0.02 0.20
0.018 -0.10 0.41
0.019 -0.05 0.38
0.036 0.06 0.15

0.099 -0.56 0.02
0.101 0.35 0.37
0.082 0.07 '0.65
0.014 -0.24 0.11
0.038 0.24 0.20
0.048 -0.26 -0.13
0.022 ..Q.11 ..Q.20

0.56
0.36

196.27 (34)
p<.001

0.26
0.07

30.54 (16)
p<.05

aOiscriminant function 1 separates continued drug users in the first trimester from those who
either discontinued use in the first trimester or abstained.
bOiscriminant function 2 separates those who abstained from those who either continued or

discontinued using drugs in the first trimester.

As shown in Table 6.6, the most important predictor variables (with

correlations of 0.35 and above) discriminating those who continued to use drugs
from those who either stopped or abstained were the desirability of pregnancy,

ethnicity, education, income adequacy, and negative life events. A lower

desirability of pregnancy, being of Native ethnicity, lower income adequacy,
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having only a grade school education, and higher number of negative life events

were factors associated with continued drug use in pregnancy.

The second discriminant function indicated that, compared to the abstainers,

those who continued using drugs or those who quit in early pregnancy were

more likely to report higher anxiety, previous miscarriages or therapeutic

abortions, and more negative life events.

The second column in Table 6.6 presents the overall proportion of variance in

the change groups explained by each predictor variable. Native ethnidty,

desirability of pregnancy, and negative life events each accounted for greater

than 10% of variance. Also, grade school education, anxiety and lower income

adequacy each accounted for about 8 to 9% of variance among the change

groups.

In terms of subject classification, an overall correct classification of 84% was

achieved based on 452 subjects. Classification was most accurate for the

abstainer group (96% correctly classified), followed by the "continued" group

(46%), and finally those who stopped using drugs (21 %).

6.1.6 Change in Caffeinated Beverage Use During Pregnancy

Of the four types of behaviour change considered here, caffeinated beverage

consumption had the most unequal distribution of subjects across the three

change groups. As shown in Table 6.1, only 15 out of 452 subjects (3%) fell into

the "abstainer" group, whereas there were 40 (9%) and 397 (88%) subjects in the

"stopped" and "continued" groups, respectively. Since discriminant analysis
assumes reasonably balanced groups and at least as many subjects as there are

number of predictors in the smallest group (Tabachnick & Fidell, 1989), the

abstainer and stopped groups were combined.
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6.1.6.1 Predictors of change in caffeinated beverage use during pregnancy

The 17 variables which were associated with change in caffeine consumption

(1 sociodemographic variable, 4 pregnancy, and 12 psychosocial factors) were

entered into hierarchical discriminant analyses. A stepwise method selected 12

variables that were significant multivariate predictors of caffeine use change

group membership.
It was not possible to reduce the number of predictors in the model without

significantly affecting the overall reliability of the model, as measured by a chi

square test statistic. The final discriminant model is shown in Table 6.7.

Columns 2 and 3 show the overall proportion of variance accounted for by each

predictor and the correlations of predictors with the discriminant function.

Table 6.'7. Final discriminant function model with significant predictors of change in caffeinated
drinks use in the first trimester (n=452).

Predictor variables
(1 - Wilks' Correlation of predictors with

lambda) discriminant function

Sociodemographic:
English/French Canadian ethnicity (1=Yes, Oeother)

Pregnancy-related:
Multiparous (l=Yes, O=No)
Children under 5 years (1=�1, O=None)
Injury during pregnancy (l=Yes, O=No)
lllnesses during pregnancy (1=Yes, O=No)

Psychosocial:
Desirability of pregnancy
Received emotional support
Received material support
Actual social participation
Source of support: father
Source of support: friend
Conflicted support network

Overall model, summary statistics:
CanonicalR
(1 - Wilks' lambda)
X2 test (dO;
significance

0.015 -0.37

0.013 0.33
0.025 0.47
0.012 0.32
0.004 0.17

0.024 -0.46
0.009 -0.27
0.001 -0.09
0.001 0.04
0.001 -0.36
0.015 0.20
0.017 0.38

0.32
0.102

47.62 (12)
p<.OOl
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There was a statistically significant separation between those who abstained

or stopped and those who continued drinking tea, coffee, or soft drinks in early

pregnancy (F(12,438)=4.14; p<.OOl). As well, a chi-square test of the overall

model showed a significant association between the predictors and change

groups (X2 (12)=47.62, p<.OOl).
The correlations between predictor variables and the discriminant function

indicated the most important predictors (correlations of 0.35 and above).

Subjects who continued drinking caffeinated beverages in the first trimester were

more likely than those who stopped (or abstained) to have one or more children

under 5 years of age and a larger conflicted support network. On the other hand,

stopping or abstaining was associated with greater desirability of pregnancy,

being of English- or French-Canadian ethnocul tural background, and receiving
social support from one's father. A number of other predictors (e.g., multiparity,

experiencing an injury during pregnancy) showed moderately high correlations

with the discriminant function, but relative to the variables described above, they
are of lesser importance.

Based on the discriminant equation from the 12-variable model, 87% of the

sample was correctly classified. However, the continuing-user group, which had

a major proportion of the subjects, had an undue influence on this classification

scheme. A disproportionate number of women (98%) were assigned into the

"continued" group, which actually included only 88% of the subjects.
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6.2 Predictors of Risk Behaviour During Pregnancy

Shifting away from the previous emphasis on change in behaviour during

pregnancy, this section focuses on multiple risk behaviours during early

pregnancy. The central research question addressed here is what individual

sociodemographic, pregnancy, and psychosocial variables are the best predictors
of women's risk behaviour during pregnancy. The dependent variable in this

analysis is a dichotomized variable of the multiple risk behaviour score. Women

engaging in three to five risk behaviours in early pregnancy were coded as "1"

and compared to those who were engaging in two or fewer behaviours, coded as

"0." The statistical procedure used for this purpose was multiple logistic

regression. The basic features of a logistic regression model, its use and

advantages were described in the Data Analysis section of the Methods chapter.

6.2.1 Model Building (Variable Selection)

The basic objective in the initial stage of logistic regression analysis was to

select from a pool of candidate variables a smaller set of predictor variables

which best explains multiple risk behaviour (comparing women who engaged in

0-2 behaviours in early pregnancy to those who engaged in 3-5). The general

analytical strategy used in the previous section to examine associations within

each conceptual variable category (i.e., sociodemographic, pregnancy, and

psychosocial) was extended to the present analysis. Within each variable set,

predictors that had significant associations with multiple risk behaviour (based

on contingency tables for discrete variables and one-way analysis of variance for

continuous variables) were selected. Additionally, several variables which were

not statistically significant in bivariate analysis but which are of theoretical
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importance were also selected for entry at this stage (e.g., previous labour or

delivery complications, injury or hospitalization during the current pregnancy).
In all, 58 variables were identified as candidate variables, of which 14 were

sociodemographic characteristics, 15 were pregnancy-risk variables, and 24 were

psychosocial factors. An additional 5 variables having to do with the drinking
habits of respondents' parents and the father of the baby were included. Most of

the predictors were either continuous or dichotomous variables. The few

ordinal-level variables (i.e., self-reported health status, household income

adequacy) were recoded as dummy variables.

Each set of variables (i.e., sociodemographic, pregnancy, and psychosocial)
was entered separately into logistic regression analysis. Within each variable set,

a smaller number of predictors was chosen using a stepwise selection method. A

forward selection with a test for backward elimination procedure was used, with

the criteria for entry and removal of each predictor set at p=O.15 and 0.20,

respectively. The rationale for choosing a somewhat less stringent p-value
criterion for entry was to maximize the likelihood of selecting all important

predictors at this initial step (including those that would otherwise be excluded

but which might prove to be significant in later analysis). These higher p-value
criteria were used only in this initial stage of variable selection. At each step, that

predictor which when entered into the model minimizes the log-likelihood and

maximizes the likelihood ratio test statistic (with a p-value < 0.15) was selected

for inclusion (Hosmer & Lemeshow, 1989). Tables 6.8 through 6.10 present the

results of this variable selection procedure for each variable group.



Table6.S. Stepwise selection of sododemographic factors using maximum likelihood method: variables selected at each step,estimatedcoefficients, likelihood ratio statistics (G), and p-values (n=452).

ModelConstant HSGRAO NATIV HHCOMP UNEMP WORKIN INCHH2(1) INCHH2(2) G OF ·p-value
0 -1.194
1 -0.154 -1.718 46.23 1 <.0012 -0.587 -1.436 1.228 15.03 1 <.0013 -0.980 -1.171 1.301 0.644 4.55 1 <.054-1.158 -1.106 1.325 0.643 0.522 2.95 1 .0865-1.472 -1.357 1.460 0.737 0.878 0.742 3.91 1 <.056-1.682 -1.307 1.341 0.567 0.901 1.001 0.534 -0.347 4.84 2 .089

Keyforvariable codes:
HSGRAO= High school graduate
NATIV=Native ethnicity
HHCOMP= Household composition
UNEMP=Unemployed
WORKIN= Working now

INCHH2(1) = Very Poor income adequacy
INCHH2(2) = Poor income adequacy
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Table6.9. Stepwise selection of pregnancy variables using maximum likelihood method: variables selected at each step,estimated coefficients, likelihood ratio statistics (G), and p-values (n=452).

ModelConstant MISCRY PRGHLTH PRGHLTH ILL PREM G OF p-value(1) (2)
0-1.075
1-1.232 0.774 8.47 1 <.012-1.091 0.725 0.668 0.751 10.00 2 <.01
3-1.012 0.746 0.707 0.844 -0.738 3.48 1 .0624-0.946 0.793 0.754 0.986 0.769 -0.894 3.09 1 .079

Keyforvariable coding:
MISCRY= Previous miscarriages
PRGHLTH(1) = Self-rated health status: excellent
PRGHLTH(2) = Self-rated health status: Very good
ILL=Chronic illness during pregnancy
PREM=Previous pre term births

�
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Table6.10. Stepwise selection of psychosocial factors using maximum likelihood method: variables selected at each step,estimated coefficients, likelihood ratio statistic (G), and p-values..

ModelConstant LES CONFLSS SSF2 RSDSOC PSS FRIEND HUSB G OF p-value
0-0.982
1-2.226 0.269

57.18 1 <.0012-4.514 0.241 0.226
9.92 1 <.013-4.549 0.241 0.253 -0.334 6.66 1 <.014-6.195 0.248 0.258 -0.394 0.197 4.79 1 <.055-6.818 0.204 0.228 -0.385 0.233 0.049 6.14 1 <.056-6.191 0.200 0.229 -0.362 0.256 0.050 -0.789 4.19 1 <.057-5.464 0.192 0.213 -0.291 0.268 0.050 -0.894 -0.695 4.39 1 <.05

Keyforvariable coding:
LES=Negative life events
CONFLSS= Conflicted social support network
SSF2=Instrumental social support
RSDSOC= Drinking as a social activity
PSS=Perceived stress
FRIEND=Social support from friend
HUSB=Social support from husband

�

�
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At the end of this initial stepwise selection, the number of potential
multivariate predictors was narrowed to 17. Among these, six variables were

from the sociodemographic variable group, four from pregnancy risks, and seven

from the psychosocial group. .This model was then subjected to a final stepwise
selection procedure, resulting in a full model with 11 significant predictor
variables (Table 6.11).

6.2.2 Model Selection

Table 6.12 presents the variables in the full model, their estimated beta

coefficients, standard errors, and Wald statistics (calculated as beta

coefficient!standard error). The objective at this step was to select the most

parsimonious model with the best fit to the data. Examination of the Wald

statistics and related p-values for the variables indicates that all variables except

support from husband, unemployment, instrumental social support, and

possibly "working now" demonstrate considerable importance in the .

multivariate model. Based on these results, additional models were fit in order

to reduce the model further. In each instance, the variable(s) with the least

statistical contribution to the model (therefore the largest p-values) was excluded

and the analysis repeated and the resulting model compared with the full model.

This iterative process yielded three reduced models (two with 10 variables each,

and a third with 9 variables) which were further evaluated.



Table6.11.Stepwise selection of full model using maximum likelihood method: variables selected at each step, estimated coefficients, likelihood ratiostatistics(G),and p-values (n=452).

ModelConstant LES HSGRAD DADSMK RSDSOC NATIV MISCRY CONFLSS SSF2 WORK1N UNEMPL HUSB G DF P value

0-1.166
1-2.393 0.265

47.98 1 <.0012-1.324 0.213 -1.354
24.45 1 <.0013-2.123 0.184 -1.157 1.278
18.14 1 <.0014-5.770 0.188 -1.278 1.321 0.348 13.55 1 <.0015-6.134 0.179 -1.106 1.192 0.365 0.978 7.92 1 <.016-6.488 0.176 -1.080 1.223 0.378 0.928 0.895 6.77 1 <.017-6.657 (}.163 -1.092 1.152 0.364 0.973 0.890 0.182 4.21 1 <.018-7.214 0.170 -0.889 1.163 0.388 1.014 0.919 0.229 -0.384 5.25 1 <.059-7.499 0.180 -1.078 1.204 0.393 1.055 0.998 0.240 -0.407 0.516 2.16 1 .14210-7.636 0.174 -1.159 1.252 0.383 1.126 0.965 0.236 -0.405 0.819 0.611 2.30 1 .12911-7.241 0.171 -1.117 1.253 0.386 1.147 1.007 0.232 -0.359 0.926 0.710 -0.610 2.28 1 .131

Keyforvariable coding:
LES=Negativelife events
HSGRAD=High school gradute
DADSMK=Father of baby a smoker
NATN=Native ethnicity
RSDSOC=Drinking as a social activity
MISCRY=Previous miscarriages
CONFLSS=Conflicted social support network
SSF2=Instrumental social support
WORKIN=Working now

UNEMP=Unemployed
HUSB=Socialsupport from husband

I-l
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Table 6.12. Variables included in the full model: estimated coefficients, estimated standard
errors, coefficient/standard errors, and p-values (n=452).

Variable p

Estimated
Estimated Standard Coefficient/
Coefficient Error (SE) SE

Father of the baby a smoker (Yes vs. No)
Negative life events-

Drinking as a social activitr
High school graduate (Yes vs. No)
Native ethnicity (Yes vs. other)
Previous miscarriages (�1 vs. None)
Conflicted social support networks

Working now (Yes vs. other)
Instrumental social support networks

Unemployed (Yes vs, other)

Support from husband (Yes vs. No)

1.297
0.163
0.373
-1.314
0.995
0.739
0.220
0.693
-0.246
0.543
-0.503

0.318
0.046
0.100
0.329
0.338
0.345
0.081
0.379
0.152
0.361
0.360

4.08
3.54
3.73
3.99
2.94
2.14
2.72
1.83
1.62
1.50
1.40

<.001
<.001
<.001
.002
.002
.032
.007
.067
.106
.114
.163

a Estimated coefficients given are for one unit increase in the scale score.

Log-likelihood = -339.21
X2 (dfe l I) for the model = 155.16

To determine whether these three reduced models were significantly different

from the full model (in effect, testing for the significance of the contributions of

the two variables excluded), likelihood ratio tests were performed. These

resulted in likelihood ratio values of 3.86 (for the model without unemployment),
4.52 (for the model without support from husband), and 7.42 (for the model

excluding both variables). Comparing these values with a chi-square
distribution (at p=.OS) indicated that the model without support from husband

and unemployment was significantly better than the full model. The estimated

coefficients and standard errors for this reduced model with nine variables are

given in Table 6.13.
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Table 6.13. Variables included in the reduced model: estimated coefficients, estimated standard
errors, coefficient/standard errors, and p-values (n=452).

Estimated
Variable Estimated Standard Coefficient/ p

Coefficient Error (SE) SE

Father of the baby a smoker (Yes vs. No) 1.226 0.311 4.02 <.001

Negative life eventss 0.1717 0.045 3.71 <.001

Drinking as a social activi� 0.3715 0.098 3.70 <.001

High school graduate (Yes vs. No) -1.289 0.323 4.13 <.001
Native ethnicity (Yes vs. other) 0.957 0.334 2.93 .004
Previous miscarriages (�1 vs. None) 0.729 0.340 2.07 .032
Conflicted social support networks 0.227 0.081 2.81 .005

Working now (Yes vs. other) 0.388 . 0.327 1.65 .235
Instrumental social support networks -0.286 0.150 1.93 .057

a Estimated coefficients given are for one unit increase in the scale score.

Log-likelihood = -341.14
X2 (df=9) for the model = 153.22

Table 6.14 gives the estimated logistic regression beta coefficients, adjusted
odds ratios (exponentiated beta coefficients), and 95% confidence intervals for

the significant predictors included in the final reduced model. For continuous

variables in the model (e.g., negative life events), the odds ratios and confidence

intervals given are for one unit change in the scale variables. The confidence

intervals indicate that each of these variables is an important predictor of

multiple risk behaviour.
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Table 6.14. Odds ratios and 95% confidence interval estimates for the variables in the final model

(n=452).

Variable p

95% Confidence
Odds Ratio Interval

Father of the baby a smoker (Yes vs. No)
Negative life events''

Drinking as a social activitr
Less than high school education (Yes vs. No)b
Native ethnicity (Yes vs. other)
Previous miscarriages (�1 vs. none)
Conflicted social support networks

Working now (Yes vs. other)
Instrumental social support networks

3.41 (1.85-6.27)
1.19 (1.09-1.30)
1.45 (1.20-1.75)
3.63 (1.93-6.84)
2.60 (1.35-5.01)
2.07 (1.07-4.03)
1.26 (1.07-1.47)
1.47 (0.78-2.79)
0.75 (0.56-1.34)

<.001
<.001
<.001
<.001
.004
.032
.005
.235
.057

a Odds ratios given for one unit increase in the scale score.
b For ease of interpretation, the inverse of the obtained odds ratio and 95% CI estimates are given.
Log-likelihood = -341.14
X2 (df:::9) for the model = 153.22

The significant predictors in the final model are: subject's education level,

smoking status of the father of the baby, ethnicity (Native vs. other), previous

miscarriages, drinking as a social activity, conflicted social network size, negative
life events, and instrumental social support. Women who reported less than a

high school education were significantly more likely (about 3.6 times) to engage

in three or more risk behaviours than those with at least a high school level

education. Women who reported that the father of their baby smoked were 3.4

ti�es more likely than others to engage in three to five risk behaviours. Native

women were 2.6 times more likely, and those who have had one or more

miscarriages were twice as likely to report three to five risk behaviours.

Subjects who rated social reasons for drinking as important were more likely
to engage in a greater number of risk behaviours. Conflicted social network size

and number of negative life events were also associated with three or more risk

behaviours. For example, for each unit increase in number of conflicted social

network or negative life events, there was a corresponding 26% and 19%
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increase, respectively, in the likelihood of engaging in three or more risk

behaviours.

The relationships of instrumental social support with risk behaviour were

opposite to those of the variables discussed above. Subjects with higher levels of

instrumental social support tended to practise fewer risk behaviours than those

with less social support. However, the statistical significance of this association

was only marginal.

6.2.3 Relative Importance of the Effects of the Conceptual Variable Groups
In addition to assessing the independent contributions of individual predictor

variables, the relative importance of sociodemographic, pregnancy, and

psychosocial variable groups separately in predicting risk behaviour was

examined. A hierarchical logistic regression strategy was used to test the

independent effect of each of these groups. Based on the analysis of individual

measures described above, 12 variables were included in this part of the

regression analysis. Of these, four variables represented the sociodemographic

variable-group (high school graduation, Native ethnicity, being unemployed,
and working now); four were related to previous pregnancy complications and

pregnancy characteristics (miscarriage, preterm delivery, illness during

pregnancy, and self-rated health status during pregnancy); and another four

represented the psychosocial domain (negative life events, conflicted social

support network, material social support, and drinking as a social activity).

The predictive power of each of the three variable groups was first tested

with no other variables in the model. This was followed by two additional steps:

First, the pregnancy-risk and psychosocial domains were tested, controlling for

the sociodemographic factors; and second, the pregnancy characteristics and

psychosocial domains were again tested, each in turn, controlling for the



191

sociodemographic and the other variable group. The significance of the

contribution of each group of variables in the model being tested was determined

by the likelihood ratio test. As described earlier, this test computes the difference

in the chi-square values of the log-likelihood statistics for a full and a nested (or

partial) model. The difference itself is a chi-square statistic, with the degrees of

freedom equal to the number of variables in the group included in the model.

Results of the summary test statistics for the hierarchical logistic regression

analysis are presented in Table 6.15. The chi-square values (Column 2) indicate

the fit of the model containing only the sets of variables listed in each row. The

chi-square differences (Column 4) indicate the change in the fit of the model

when the pregnancy risks or psychosocial variables are added to the

sociodemographic measures.' The values in the sixth column show the change
when the pregnancy-risk variables are added to the sociodemographic and

psychosocial variables (second row), and when the psychosocial variables are

added to the sociodemographic and pregnancy characteristics (third row).

Table 6.15. Hierarchical logistic regression analysis of the relative importance of
sociodemographic, pregnancy, and psychosocial variable groups in predicting risk behaviour
during pregnancy (n:::452).

Controlling for:
No other variable

groups
Sociodemographic

variables
Variable grOUp X2 df

All other variable

grOUpS

Sociodemographic
Pregnancy risks
Psychosocial

83.96"·
23.63

....

92.97
....

4
4
4

12.29·
48.98

....
4
4

11.02
35.18

....
4
4

..

p<.05;
...

p<.OOl

The results indicate that the psychosocial domain is a stronger predictor of

risk behaviour than pregnancy risks. When the psychosocial variable group is
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added to the other two groups of variables, the chi-square difference is

significant at the .05 probability level. However, when the pregnancy-risk
variable group is added to the other two groups, the chi-square difference is not

statistically significant. This means that the pregnancy risk variable group did

not improve the fit of the model containing the sociodemographic and

psychosocial variables. Additionally, as shown in Table 6.15, at every level of the

hierarchical analysis, the chi-square value for the psychosocial variable group

was higher than the value associated with the pregnancy variables, with the

value for the sociodemographic variable group falling in between.

6.3 Structural Equation Modeling of Multiple Risk Behaviour in Pregnancy

The results of the analyses presented in the previous two sections are largely
data-driven. In other words, various predictors of change in risk behaviours (in

Section 6.1) and multiple risk behaviour in early pregnancy (in Section 6.2) were

obtained by submitting data into pre-designed statistical routines with built-in

mathematical algorithms. In contrast, the following analysis is theory-driven, in

that it tests an a priori model designed to explain how the various social,

psychological, biomedical, and demographic variables might operate to influence

the number of risk behaviours during pregnancy.

In this section of the analysis, the conceptual model presented in Chapter 3 is

tested. The analytical technique of structural equation modeling (SEM) is used

for this purpose. USREL vn (Joreskog & Sorbom, 1989), a widely used statistical

package for estimating linear structural equations, was used in this analysis.
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6.3.1 Overview: Definitions

The path diagram for the model is given in Figure 6.1. This path diagram

essentially illustrates the various relationships proposed in the model. The usual

conventions used when describing SEM models are followed in drawing this

diagram. Using LISREL notation, the various components and symbols depicted
in Figure 6.1 convey the following meanings.

• In SEM terminology, an x-variable is referred to as an exogenous variable; a

y-variable is termed an endogenous variable. In the present model, the

exogenous variables are the three stressor variables, namely: negative life

events, social stressors, and pregnancy risks. All other variables shown in

Figure 6.1 are endogenous variables.

• Latent constructs (these are variables that are not directly measured but

instead are derived from two or more measured variables) are shown in

circles.

• A one-way arrow between two variables indicates a postulated direct

influence of the one variable on the other (e.g., pregnancy risks and

desirability of the pregnancy). Two arrows, pointing in opposite

directions, between two variables denote a reciprocal relationship between

those two variables (e.g., perceived stress and anxiety-depression).
• In SEM, an important distinction is made between exogenous and

endogenous variables. Variation and covariation in the endogenous
variables are to be accounted for or explained by the exogenous variables.

This means that in the path diagram no one-way arrows point to an

exogenous variable, and all one-way arrows pointing to a endogenous

variable come from either exogenous or other endogenous variables.
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All direct influences of one variable on another are included in the path

diagram. Therefore, the absence of an arrow between two variables simply
means that for the purposes of testing the present model as specified, the

relationship between these two variables has been constrained to zero.

6.3.2 The Model

The model shown in Figure 6.1 illustrates the hypothesized pattern of

relations among the sets of variable constructs. Eleven variables are given in the

model: three exogenous and eight endogenous. The three exogenous variables

are the hypothesized stressors: objective negative life events, social stressors (i.e.,

household income adequacy, years of education, marital status), and pregnancy

risks (i.e., miscarriages, pre term deliveries, low birthweight, Caesarean births,

and problems in previous labour and deliveries). The influence of each of these

stressors and their ultimate impact on the number of risk behaviours in

pregnancy is considered to be both direct and indirect. While each type of

stressor may directly increase the number of risk behaviours, they may also

influence behaviour indirectly, mediated, for example, by the woman's sense of

control or mastery, the sodal support networks to which she has access (both

emotional and instrumental types), self-esteem, and the desirability of the

pregnancy, each of which in tum affects her perceived stress level, which has a

direct impact on behaviour. Perceived stress is hypothesized to be directly
affected by negative life events and pregnancy risks.

In addition to its direct effects on multiple risk behaviour, perceived stress is

also hypothesized to contribute indirectly, by increasing anxiety and depression,
which then directly increase risk behaviour. In other words, women with higher
levels of perceived stress are more likely to feel anxious, as well as to engage in

risk behaviours which they believe help them to cope with their stress. Also the



Figure 6.1. Hypothesized prenatal risk behaviour model I-l

�

Prenatal Stressors Psychosocial Mediators
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reciprocal nature of the relationship between anxiety and stress is well known,

and is hypothesized in this model.

In summary, the basic focus in the present analysis is on understanding the

nature of women's situational and psychosocial factors as they relate to risk

behaviour during pregnancy. Based on theoretical and previous empirical

evidence, a model depicting one possible explanation linking psychosocial and

situational factors with risk behaviour was developed and tested. The particular
concern here is to test whether these relations are direct or indirect and to obtain

a measure of their magnitude (i.e., path coefficients).

6.3.3 Analysis
Structural equation modeling is often done in two complementary steps: the

measurement model and structural or path model. Anderson and Gerbing (1988)

recommend, with supportive evidence, a two-step approach for SEM in which

specification of the measurement model is done prior to and separately from the

testing of the structural aspect of the model. This recommendation was followed

in analyzing data for the present model.

Unlike other multivariate analyses, SEM analyzes data based on correlation or

covariance matrices (Hayduk, 1987). The intercorrelation matrix for the variables

which were used in this analysis is given in Table 6.16. The listwise deletion of

cases that had missing information reduced the case base from 452 to 421. All of

these missing data were due to non-responses to the household income question,
which amounted to missing information on 31 cases. Examination of each

variable's distribution and comparison of the pairwise and listwise correlation

matrices uncovered no significant changes due to case deletions.



6.16. Correlations for variables included in the prenatal risk behaviour model (n=421).

NLE SOCSTRES PRGRSK MASTRY EMOTSUP INSTSUP SESTEEM DESPRG PSTRESS ANXDEP BEHSUM

NLE 1.000
SOCSTRES 0.398 1.000
PRGRSK 0.158 0.075 1.000
MASTRY 0.297 0.275 0.089 1.000
EMOTSUP -0.058 -0.207 -0.088 -0.183 1.000
INSTSUP -0.088 -0.245 -0.028 -0.225 0.264 1.000
SESTEEM 0.274 0.288 0.097 0.594 -0.111 -0.261 1.000
DESPRG -0.347 -0.488 -0.053 -0.317 0.217 0.203 -0.372 1.000
PSTRESS 0.480 0.312 0.225 0.615 -0.090 -0.192 0.537 -0.403 1.000
ANXDEP 0.517 0.281 0.224 0.523 -0.042 -0.130 0.486 -0.332 0.758 1.000BEHSUM 0.377 0.314 0.112 0.301 -0.132 -0.052 0.212 -0.296 0.336 0.293 1.000

Keyfor variable codes:
NLE= Negative life events
SOCSTR = Social stress
PRGRSK = Pregnancy risks
MASTRY = Low mastery
EMOTSUP = Emotional social support
INSTSUP = Instrumental social support
SESTEEM = Low self-esteem
DESPRG = Desirability of pregnancy
PSTRESS = Perceived stress
ANXDEP = Anxiety-depression
BEHSUM = Multiple risk behaviour

I-l
\0
'1
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6.3.4 Measurement Model

A useful advantage of the SEM method is its ability to analyze relationships

among latent constructs which are not directly measured (Hayduk, 1987). Often

measures are used in research which attempt to capture an underlying concept or

processes that are not directly quantifiable. The exact nature of such concepts is

not directly known or not measured, so they are considered latent. However,

measurement, in any type of research, is not without its limitations. Nothing can

be measured exactly and there is always a degree of distortion or bias

(measurement error) in the obtained measure. SEM provides a method for

separating the common, error-free aspects of measured variables (in

psychometric terminology also known as common variance) that reflect the

underlying latent constructs, from their measurement error (also referred to as

error variance) (Hayduk, 1987).

In this portion of the model analysis, the relationships among the measured

variables and their latent constructs were first examined. The measurement

model enables the researcher to confirm whether the variables selected to

represent specific constructs in fact reflect them adequately. Essentially, it

separates the error in measurement from the common variance (i.e., latent

construct) of the measured variables, and presents a purer variable structure for

testing in the next stage.

The measured variables, means and standard deviations, and their

underlying latent constructs are given in Table 6.17. The majority of the variables

included in this table have been previously described as well as used in earlier

analyses. However, unlike in previous analyses, in the present analysis the

underlying constructs measured by these variables have been specified and

tested explicitly. Additionally, as shown in the Table 6.17, two new stress
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measures (social stressors and previous pregnancy risks) and two latent

constructs for social support were created specifically for the present analysis.

Table 6.17. Latent constructs, measured variables, and means (SO) for prenatal risk behaviour
model (n=421)�

Construct Measured variable (score range) Mean 5D

Stressors:
Negative life events Negative life events score (0 to 15) 4.09 3.18

Social stressors Income adequacy (1 to 5) 2.72 1.27
Marital status (1 to 3) 2.23 1.81
Years of education (1 to 15) 12.37 2.50

Previous pregnancy Number of previous low birthweight (0-2) 0.08 0.30
risks Number of previous miscarriages (0-4) 0.55 0.76

Number of previous preterm births (0-2) 0.17 0.40

Number of previous Caesarean births (0-2) 0.16 0.41

Problems in previous labour and delivery (0-1) 0.13 0.34

Psychosocial mediators:
Lack of mastery Mastery score (7-23) 14.35 2.83
Emotional social Perceived emotional support (0-10) 3.23 1.61

support Received emotional support (0-9) 2.41 1.43
Instrumental social Perceived material support (0-35) 4.25 2.84

support Received material support (0-8) 1.29 1.42
Available social participation (0-25) 4.97 3.11
Actual social participation (0-36) 4.29 2.95

Lack of self-esteem Self-esteem score (10-30> 19.06 4.33

Desirability of Wanted to be pregnant (1-3) 1.73 0.74

pregnancy Timing of pregnancy convenient (1-4) 2.00 0.87

Happy about being pregnant (1-4) 1.50 0.59
Perceived stress Perceived stress score (1-40) 16.72 7.42

Anxiety-depression Anxiety-depression score (0-33) 9.62 6.39

Multiple risk Number of risk behaviours (weighted; 0-5.87) 1.83 1.50
behaviour

"Social stressors" were operationalized by three indicators: income adequacy,

educational attainment (in years), and marital status. The selection of these three

variables was based on their conceptual similarity to the construct being modeled
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(i.e., social sources of stress) as well as on the moderate level of intercorrelations

among these variables.

"Previous pregnancy risk" was measured using five variables which have

moderate levels of intercorrelations and represent most adequately the notion of

an existing or potential for pregnancy risk. These five variables are: numbers of

previous low birthweight babies, preterm births, miscarriages, Caesarean

deliveries, and, generally, problems experienced in labour and delivery.
In earlier analyses, social support was primarily indicated by six summary

subscale measures: perceived and received support each for emotional, material

support, and available and actual social participation. Coefficient correlations

among these six measures ranged from .063 to .729. Although these correlations

span a wide range, there is sufficient conceptual overlap among the measures to

suggest that they may be represented by two latent constructs. The first latent

factor, named "instrumental support," reflects perceived and received material

support, and available and actual social participation. The second latent factor,

tapping a more emotional or affective type of support, corresponds to the

perceived and received emotional support subscales.

Table 6.18 summarizes the results from the measurement model. Columns 3

and 4 contain the estimated standardized factor loadings (A. estimates) and the

unique variances (1-A.2) for variables in the measurement model. The estimates

for constructs measured using single variables (i.e., scale scores such as for

mastery, perceived stress) need further explanation. Hayduk (1987) has

suggested that measurement errors (as represented by error variances) of all

variables that serve as single indicators of constructs be specified and estimated.

This recommendation is in contrast to the practice of routinely setting the A.

estimates at unity, thereby fixing the error variance at zero, which conveys the

assumption of perfect measurement of the underlying latent construct by the



201

observed variable. Hayduk (1987) argues against this practice and recommends

that based on the researchers' familiarity with the methods of data collection and

the quality of data, they use this information to specify particular measurement

reliabilities.

Following Hayduk's (1987) recommendations, for single-indicator variables,

the error variances (obtained by the unique variance multiplied by SD2) were

fixed to include a specific proportion of the variance in each indicator as

measurement error, with the remaining variance being left to the corresponding

underlying concept.

Overall, the measurement model relating the measured variables to the latent

constructs was found to have adequate fit to the data. The Goodness of Fit Index

(GFI) and the Adjusted Goodness of Fit Index (AGFI; adjusted for the degrees of

freedom) were 0.925 and 0.895, respectively. The Root Mean Square Residual

(RMSR) was 0.061, indicating fairly good fit between the estimated measurement

model and observed data. As shown, for latent constructs with multiple

measures, everyone of the indicator measures loaded significantly (by critical

ratio test) on the appropriate latent variable.

Having analyzed how well the latent constructs were represented by the

measured variables and specified their reliabilities, we now proceed to the next

step in the analysis, testing of the structural model.
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Table 6.18. Standardized measurement model parameters for prenatal risk behaviour model:
latent constructs, factor loadings, and unique variances (n=421).

Factor Unique
Constructs Measured variable loading variance

(A) (l-A2)
Stressors:

Negative life events Negative life events score 0.73 0.47

Social stressors Income adequacy 0.70 0.51
Marital status 0.55 0.70
Years of education 0.52 0.73

Previous pregnancy Number of previous low birthweight 0.81 0.34
risks Number of previous miscarriages 0.80 0.36

Number of previous Caesarean births 0.12 0.98
Number of previous preterm. births 0.32 0.90
Problems in previous labour and delivery 0.18 0.97

Psychosocial mediators:
Lack of mastery Mastery score 0.78 0.39
Emotional social Perceived emotional support 0.86 0.26

support Received emotional support 0.85 0.27
Instrumental social Perceived material support 0.61 0.62

support Received material support 0.15 0.98
Available social participation 0.80 0.36
Actual social participation 0.87 0.25

Lack of self-esteem Self-esteem score 0.88 0.23

Desirability of Wanted to be pregnant 0.72 0.48

pregnancy Timing of pregnancy convenient 0.76 0.42

Happy about being pregnant 0.62 0.62
Perceived stress Perceived stress score 0.90 0.19

Anxiety-depression Anxiety-depression score 0.85 0.27

Multiple risk Number of risk behaviours 0.85 0.27
behaviour

6.3.5 Structural Model

In this second part of the SEM analysis, a series of sequential models were

specified and tested. The analysis began with the specification of the baseline or

null model (i.e., the model which assumes that constructs are mutually

independent), and obtaining a chi-square goodness of fit statistic. This was

followed by testing of the hypothesized model, proceeding with minor
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modifications in the structural paths as suggested by the modification index (a

statistical option available in USREL Vll). These re-specifications, generally,
meant constraining the non-significant paths to zero while identifying other

constrained paths for estimation in subsequent models. The information

provided by the modification index was used only as a guide for subsequent re

specifications; the final decision as to whether a given path should be constrained

or estimated was done on the basis of consistency with theory and

interpretability.
Maximum-likelihood estimates for the parameters of the hypothesized model

and the next two models with the best fit for the data are presented in Table 6.19.

Standardized coefficient estimates are presented, so that they may be compared
across the constructs without encountering difficulties due to different scales

used in measurement. As indicated by the statistics assessing goodness-of-fit, all

three models show good fit to the data: the GFI ranges from 0.964 to 0.986, the

AGFI from 0.901 to 0.965, and the RMSR statistics from 0.028 to 0.062. However,

compared to the hypothesized model, the two alternate models show

significantly improved fit to the data. The chi-square likelihood test statistics

assessing the overall fit of the observed data to that which is predicted, clearly
favour the two alternate models over the hypothesized, in terms of their fit.

Similarly, the remaining indicators of goodness-of-fit show better fit for Modell

and Model 2 over the hypothesized model.
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Table 6.19. Standardized structural coefficients for the effects of stressors and psychosocial
mediators on Erenatal risk behaviour (n=421).

Hypothesized Alternate Alternate
Parameter estimate model model 1 mode12

To Low mastery, From:

Negative life events 0.22 0.22 0.23
Social stress 0.19 0.19 0.16
Emotional social support -0.14
To Emotional social support, From:

Negative life events 0.03
Social stress -0.22 -0.21 -0.21
To Instrumental social support, From:

Negative life events 0.01
Social stress -0.20 -0.15 -0.15
Emotional social support 0.22 0.21 0.21
Low self-esteem -0.20 -0.20
To Low self-esteem, From:
Social stress 0.14 0.14 0.14
Low mastery 0.56 0.56 0.56
To Desirability of pregnancy, From:

Negative life events -0.18 -0.14 -0.14
Social stress -0.42 -0.37 -0.37

Pregnancy risks -0.01
Low self-esteem -0.23 -0.23
To Perceived stress, From:

Negative life events 0.37 0.37 0.37

Pregnancy risks 0.18 0.18 0.18
Low mastery 0.49 0.49 0.49
Emotional social support 0.09 0.08 0.08
Instrumental social support -0.02
Low self-esteem 0.25 0.25 0.25

Desirability of pregnancy -0.15 -0.15 -0.15

Arudety-depression -0.34 -0.34 -0.34
To Anxiety-depression, From:
Perceived stress 0.80 0.81 0.81

Negative life events 0.13 0.13 0.13

To Multiple negative health behaviour, From:

Negative life events 0.22 0.22 0.22
Social stress 0.13 0.13 0.13

Pregnancy risks 0.03

Desirability of pregnancy -0.10 -0.09 -0.09
Perceived stress 0.15 0.15 0.15

Anxiety-depression -0.01

Measures of model fit:
Likelihood X2 (df); 85.34 (24) 42.43 (28) 33.71 (27)
p-value p<.OOl p<.05 n.s,

Goodness-of-fit index(GFI) 0.964 0.981 0.986

Adjusted goodness-of-fit index(AGFI) 0.901 0.956 0.965
Root mean �uare residuals (RMSR) 0.062 0.036 0.028
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This improvement of fit for the alternate models was gained primarily

through respecification of certain key parameters in the model. For example, the

coefficient for the path from negative life events to emotional social support was

estimated at 0.03, and was not statistically significant in the hypothesized model.

Subsequently, this path was constrained to zero and the model reestimated.

Conversely, the statistically significant coefficient for the path from low self

esteem to desirability of pregnancy (-0.23) was constrained to zero in the

hypothesized model, but was estimated in the alternate models.

An examination of the estimates of the parameters (standardized coefficients)

indicates that most estimates were, when calculated, identical or close to identical

in all three models. Therefore, of these three models, the model with the best fit

to the data (alternate model 2) was chosen for further consideration. A detailed

interpretation of these parameter estimates is given below.

The final respecified model (alternate model 2) and its configuration with 11

latent constructs is presented in Figure 6.2 (only the structural portion of the

model is included). Only the non-zero paths are presented. The absence of a

path between two constructs indicates that the corresponding parameter was

constrained to zero, based on preliminary analysis and/or theory. The

interpretation of the standardized coefficients for parameter estimates (structural

coefficients) is similar to that of coefficients given in regression analysis. A

standardized structural coefficient may be interpreted as the number of standard

deviations' change in the dependent variable due to one standard deviation

increase in the independent variable. For example, as shown in Figure 6.2,

perceived stress has a direct effect of 0.15 on risk behaviour, indicating that on

the average an increase of 0.15 standard deviations in the risk behaviour score

will result from a mean increase in perceived stress score of one standard

deviation.



Figure 6.2. Respecified prenatal risk behaviour model (n=421)
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6.4.5.1 The effects of stressors on perceived stress via psychosocial mediators

In this sub-section, the relationships among each of the major sets of latent

variables will be described, starting with the stressors and their effects on

perceived stress, then the effects of perceived stress and anxiety-depression on

each other and on behaviour, and finally, examining the overall direct and

indirect influences on behaviour.

Three types of stressors--negative life events, stressful social situations, and

previous pregnancy risks--were hypothesized to significantly influence the

subjective appraisal of stress during pregnancy. Further, five psychosocial
factors were believed to play key mediating roles in influencing these

relationships. Lack of mastery and self-esteem in combination with high
stressors would increase the negative effects of stress, while high social support

(both emotional and instrumental) and high desirability of pregnancy would

mitigate against the negative effects to decrease the subjective perception of

stress.

As postulated, negative life events had a direct positive effect on perceived
stress (structural coefficient=0.37). Negative life events also significantly
influenced stress via two mediating variables, lack of mastery and desirability of

pregnancy. Negative life events had a direct positive effect on lack of mastery

(0.23), and lack of mastery, in turn, had an increased direct positive effect on

perceived stress (0.49). Negative life events influenced desirability of pregnancy

in the opposite direction, with a direct negative effect of 0.14. Desirability of

pregnancy, in turn, had a negative effect on perceived stress (-0.15).

As expected, a significant direct effect of social stressors on perceived stress

was not found in this model. Instead, the influence of social stressors on

perceived stress was mediated through four psychosocial factors. Social stressors

had a positive influence on lack of mastery (0.16) and lack of self-esteem (0.14),
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and significant negative effects on the two social support constructs (-0.21 for

emotional support and -0.15 for instrumental support), as well as on desirability
of pregnancy (-0.37).

Contrary to what was expected, pregnancy risks were not found to directly
influence desirability of pregnancy. In the preliminary models, the path between

pregnancy risks and desirability of pregnancy was not significantly different

from zero. However, pregnancy risks had a significant direct effect on perceived

stress, with a structural coefficient of O.lS.

The stress-buffering or enhancing role of psychosocial factors was clearly
demonstrated in this model. Lack of mastery and lack of self-esteem, while being

significantly influenced by negative life events and social stressors, in turn, had

an even greater influence on perceived stress. The coefficients for paths running
from lack of mastery and lack of self-esteem to perceived stress were 0.49 and

0.25, respectively, which were greater than the coefficients for any of the paths

they received from either negative life events or social stressors.

Compared to mastery and self-esteem, the stress-mediating roles of

desirability of pregnancy and emotional social support were less marked. The

structural coefficients for the paths from social stressors and negative life events

indicate significant negative influence on desirability of pregnancy, which is

somehow decreased for the path leading out of desirability of pregnancy to

perceived stress.

6.3.5.2 The effects of perceived stress and anxiety-depression on risk behaviour

An examination of the relationships among this triad of variables-perceived

stress, anxiety-depression, and risk behaviour--reveals mixed results regarding

hypothesized effects. As shown in Figure 6.2, the well-documented reciprocal

relationship between perceived stress and anxiety-depression was corroborated
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by the present data. Perceived stress had a significant direct positive effect on

anxiety-depression (0.81). The reciprocal path, from anxiety-depression to

perceived stress, was also significant, with a structural coefficient of -0.34.

As predicted, there was a significant positive effect of perceived stress on risk

behaviour (0.15). However, the same was not true for the effect of anxiety

depression on risk behaviour. A structural coefficient of -0.01 indicated that

there was not a statistically reliable effect of anxiety-depression on risk behaviour

for these data.

6.3.6 Overall Direct and Indirect Effects on Multiple Risk Behaviour

The overall direct, indirect, and total effects of variables in the model on risk

behaviour are summarized in Table 6.20.

Table 6.20. Standardized direct, indirect, and total effects'" of stressors and psychosocial factors
on multiple prenatal risk behaviour (n=421).

Construct Direct Indirect Total

Stressors:

Negative life events 0.218 0.074 0.292
Social stress 0.134 0.063 0.197

Pregnancy risks 0.000 0.021 0.021

Psychosocial mediators:
Low mastery 0.000 0.089 0.089
Emotional social support 0.000 -0.002 (ns) -0.002 (ns)
Instrumental social support 0.000 0.000 0.000
Low self-esteem 0.000 0.055 0.055

Desirability of pregnancy -0.094 -0.018 -0.112
Perceived stress 0.152 -0.033 0.119

Anxiety-depression 0.000 -0.041 -0.041

It
All effects given are statistically significant at p<.OS level, unless otherwise indicated as 'ns=Non

Significant' .

As indicated, negative life events had a total effect of 0.292 on risk behaviour,

which is the sum of a large direct effect (0.218) and a relatively smaller indirect
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effect (0.074), operating mostly via the psychosocial mediators, lack of mastery

and desirability of pregnancy, and perceived stress. In a similar pattern, social

stressors had a total effect of 0.197 on risk behaviour, which is comprised of a

large direct effect (0.134) and a relatively smaller indirect portion (0.063). The

indirect effects of social stressors on behaviour operated via four of the five

psychosocial mediators (the exception being instrumental support). In contrast

to life events and social stressors, pregnancy risk had no direct effect on risk

behaviour. However, it did have a small indirect effect of 0.021 on behaviour.

As shown, of the three measures of stressors, negative life events had the highest
total effect on risk behaviour, followed by social stressors. Both these stress

measures made major contributions to risk behaviour. As noted above,

pregnancy risk did not show a direct contribution to risk behaviour, and had

only a relatively minor indirect influence.

Turning to the effects of psychosocial mediators on risk behaviour, all but one

variable (desirability of pregnancy) showed only indirect effects on behaviour,

mediated by perceived stress as hypothesized. Of these variables, lack of

mastery and lack of self-esteem had indirect effects on risk behaviour of 0.089

and 0.055, respectively. The total effect of desirability of pregnancy on risk

behaviour was -0.112, with the majority of this effect being direct (about 84%),

and the remainder indirect via perceived stress.

The direct effect of perceived stress on risk behaviour was 0.152, and its

indirect effect (through its reciprocal relationship with anxiety-depression) was

significant, but in the opposite direction (-0.033). Thus, higher perceived stress

directly contributed to a greater-than-average increase in the number of risk

behaviours, while indirectly it contributed to a less-than-average increase in risk

behaviour. The total effect of perceived stress on risk behaviour was 0.119,

indicating the overall positive contribution of perceived stress to risk behaviour.



Chapter 7

DISCUSSION

The negative health effects of prenatal risk behaviour have been extensively
studied. Understanding the sociodemographic and psychosocial correlates of

these behaviours is important if we wish to reduce their prevalence, and thereby

improve pregnancy outcomes (Merkatz, Thompson, Mullen, & Goldenberg,

1990). The present study, based on analysis of baseline data in a multi-wave

longitudinal study, provides information on the prevalence and determinants of

prenatal alcohol use, smoking, drug use, caffeinated beverage use, and

inadequate diet among clients of a community-based health unit.

Bivariate analysis found fairly strong and consistent patterns of association

between each of these behaviours and certain sociodemographic and

psychosocial factors. Then, three different types of multivariate analysis were

used to: (a) predict change in each behaviour from pre-pregnancy to first

trimester (discriminant analysis); (b) determine the most important predictors of

the multiple risk behaviour score during pregnancy, while controlling for other

predictors (logistic regression); and finally, (c) model the interrelationships

among different types of variables (negative life events, social stressors, and

previous pregnancy risks) and their influence on the number of risk behaviours

(structural equation modeling).

In this chapter, the major findings are discussed and compared to the results

of previous studies, and priorities for future research directions are suggested.

211
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7.1 Distribution of Prenatal Risk Behaviour

Due to practical difficulties involved in obtaining an accurate, up-to-date

registry of all women currently pregnant in Saskatoon, selecting a random

sample of pregnant women for this study was not possible. Instead, subjects
were selected from among the prenatal clientele served by the community health

unit (SCHU), which reaches almost half the entire prenatal population in

Saskatoon. Relative to Saskatoon's prenatal population.the present study sample
was younger {Table 4.S}. Single women {i.e., never married} and those who were

pregnant for the first time were also overrepresented. Additionally, the 39% of

subjects who were recruited from the pregnancy outreach program, Healthy
Mother Healthy Baby (HMHB), represent a group of women who are at

particularly high risk for problems in pregnancy. These characteristics of the

study sample introduce an important caveat in comparing the distribution of risk

behaviour found in this study with those based on more representative samples
of the general population. However, the primary purpose of this study was not

to obtain accurate estimates of behaviour prevalence rates among pregnant

women in Saskatoon; rather, it was to examine the predictors of behaviour. For

this purpose, the sample obtained, with an overrepresentation of women

engaging in risk behaviour, was satisfactory.

Bearing in mind the fact that this was not a representative sample, and that

behaviour patterns may be expected to vary across different populations, it is

interesting to compare the results of the present study with those of previous
research. For example, the finding that 46% of women consumed alcohol in the

first trimester (Table 5.16) is generally consistent with other studies based on

larger, more representative samples from other populations. For example, in a
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prospective study of 30,596 pregnant women in northern California, Shiono and

colleagues (1986) found a drinking prevalence of 47% in the first trimester.

Results from other parts of the world are also roughly similar, with prevalence of

drinking in pregnancy ranging from 49% in France (Kaminski, Franc, Lebouvier,

Mazaubrun, & Rumeau-Rouquette, 1981) to 54% in Australia (Lumley, Correy,

Newman, & Curran, 1985) and 59% in the UK (Wright, Waterson, Barrison,

Toplis, Lewis, Gordon, et al., 1983). In contrast, a study in Boston of 12,440

women found a first-trimester consumption rate of only 23% (Marbury, Linn,

Monson, Schoenbaum, Stubblefield, & Ryan, 1983).

Turning to smoking in pregnancy, 47% of the subjects in our study reported

smoking in the first trimester, smoking on the average about half a pack per day

(Table 5.21). This proportion is considerably higher than the usually reported

prevalence of 22% to 35% prenatal smoking in the U.S. (Ewing, 1991; Kleinman &

Madans, 1985; Streissguth et al., 1983), likely because of the inclusion in the

present study of "high risk" HMHB clients, most of whom smoked (for example,
73% smokers among HMHB compared to 30% among prenatal clients).

However, even comparing these results with those of a study based on a more

similar sample reveals a higher rate in Saskatoon: of 458 women receiving

prenatal care from neighbourhood clinics in Central Harlem, New York City (i.e.,

mostly low-income African Americans), 40% smoked during pregnancy

(McCormick et al., 1990).

The prevalence of psychoactive drug use during the first trimester of

pregnancy in this study was 13%, with only 2% using two or more drugs (Table

5.25). The most commonly reported psychoactive drug was marijuana. These

findings are quite similar to those reported in the small number of studies which

have examined prenatal drug use. For example, Fried (1980) found a prevalence
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of 12% of marijuana use among his study group in Ottawa, and Hingson and co

workers (1982) found a prevalence of 14% in Boston.

Consumption of caffeinated drinks during early pregnancy was relatively

high in the present study. In the first trimester, 88% reported using coffee, tea,

and/or soft drinks (Table 5.29). More importantly, 13% consumed more than an

average of 300 mg of caffeine daily (equivalent to 3 cups of coffee, 8 cups of tea,

or 6 glasses of soft drinks). These results are somewhat higher than the levels

reported by other North American studies (Caan & Goldhaber, 1989; Fenster,

Eskenazi, Windham, & Swan, 1991; Hingson et al., 1982; Linn et al., 1982), but are

comparable to, or even lower than those reported by some European studies

(Kurppa et al., 1983; Larroque et al., 1993; Olsen, Overvad, & Frische, 1991).

Again, this likely reflects differences both in the types of samples selected and

the populations from which they were drawn.

A shortcoming of most studies of risk behaviour in pregnancy is that they
have looked only at single behaviours (Merkatz et al., 1990). Previous studies

have shown that prenatal risk behaviours tend to duster among certain women

(Walpole, Zubrick, & Pontre, 1989). In other words, women who drink alcohol in

pregnancy also tend to smoke, drink caffeinated beverages, and, to a lesser

extent, use psychoactive drugs; the association with inadequate diet is less well

documented. Moreover, some investigators have pointed out that these

correlations between risk behaviours are not just simple associations but are

often graded, meaning that heavier drinkers tend to also smoke more heavily,
and are more likely to use drugs compared to lighter drinkers. Thus, to

understand the determinants of these behaviours, as well as their potential

effects on the fetus, it is most useful to examine them all at once, as this study

has.
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The results of this study support the findings noted above regarding the

correlation among risk behaviours. For example, alcohol use was highly related

to drug use and smoking, with heavier drinkers tending to also be heavier

smokers and drug users. The association of smoking with drug use, caffeine

consumption, and inadequate diet was even stronger, again with heavier

smokers more likely to be also drug users and heavy users of coffee, tea, and/or

soft drinks, as well as having a less adequate diet. Moreover, as will be discussed

later, there was considerable overlap in the factors which predicted change in

each behaviour from pre-pregnancy to the first trimester. The finding that risk

behaviours are not randomly distributed across the population, but are socially

patterned and interconnected, suggests that it may be difficult to change one

behaviour without also changing the others.

In interpreting the results of this study, as well as in comparing them with

results from previous studies, several considerations need to be taken into

account. The nature of the sample has already been discussed. Another issue is

the use of self-report. As has been pointed out (Midanik, 1982; Smith,

Remington, Williamson, & Anda, 1990), self-reports of risk behaviour may not

entirely reflect true behaviour. The general underreporting believed to occur in

self-reports of alcohol and drug use in pregnancy is often compounded by

retrospective assessment (i.e., usually post-partum) of these behaviours. The

problems of long-term recall of prenatal behaviour are minimized in this study
which collected information on behaviours concurrently or, at most, required
recall of only a few months.
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7.2 Change in Risk Behaviour in the First Trimester

Several previous studies have found a substantial drop in drinking, smoking,

and drug use during pregnancy from pre-pregnancy levels. However, few

studies have thoroughly examined the determinants of change in behaviour

during pregnancy. One of the important contributions of thepresent study is its

attempt to fill this gap by providing some empirical data on risk behaviour

change during the first trimester.of pregnancy.

7.2.1 Prevalence and Amount of Behaviour Change
As in other studies (Dayet al., 1989; Smith, Lancaster, Moss-Wells, Coles, &

Falek, 1987), alcohol use, smoking, and drug use declined significantly in the first

trimester in this study. Compared to the three months before pregnancy, the

proportion of those who drank decreased by 41 % in the first trimester. Similarly,
the reduction for those who used psychoactive drugs was 39%, whereas for

smoking it was only 9% (percentages calculated using figures from Tables 5.16,

5.21,5.25). Furthermore, among those who continued to drink, the average daily
volume of alcohol consumed dropped from 1.45 to 0.64 standard drinks (Table

5.15), and the number who ever drank five or more drinks on a single occasion

declined from 55% to 28% (Table 5.16). Similarly, smokers who did not quit cut

back from an average of 15 to 9 cigarettes per day (Table 5.21).

In addition to the reduction in the average number of drinks consumed in

early pregnancy, this study found that this decrease varied depending on the

number and type of different alcohol drinks women consumed. Those who had

been drinking more than one type of alcohol reduced the number of different

types of drinks consumed in early pregnancy, while the proportion who drank

only one type increased. Furthermore, among the consumers of only one type of
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drink, there was a decrease in the proportion of women who drank only hard

liquor, while there was a doubling of the proportion of those who drank beer

(Table 5.16). These results suggest that while some women are able to entirely

give up drinking in early pregnancy, others cut down on the number of different

types of drinks they use and/or switch to a drink that has lower alcoholic content

per volume. For instance, it is likely that some women who drank hard liquor

prior to pregnancy switched to either beer or wine in the first trimester. These

findings offer some evidence that even women who were unable to entirely give

up drinking in the first trimester made changes in their drinking habits which

they may have believed would minimize the potential harmful effects of alcohol.

Although other studies have documented changes in the overall proportion of

women who drank before and during pregnancy, to my knowledge, this is the

first study to present data on drinking change in terms of the different number

and types of alcohol beverages consumed by a group of pregnant women.

The relatively higher rate of drinking cessation compared to smoking found

here has also been noted in other studies (Fried, Barnes, & Drake, 1985; Kruse et

al., 1986; Prager et al., 1984), suggesting that there may be different considerations

determining change in smoking than change in drinking related to pregnancy.

Women may have found it more difficult to stop smoking than to stop drinking
because smoking was a daily habit, whereas drinking, for most, was much more

sporadic. Regular smokers are likely to be more psychologically and

physiologically dependent on nicotine than the average drinker is on alcohol.

In contrast to alcohol, tobacco, and drug use, the proportion of respondents
who stopped drinking caffeinated beverages entirely in early pregnancy was

only 9% (calculated using figures from Table 5.29). This likely reflects the fact

that caffeine use has not been as clearly linked with adverse pregnancy

outcomes, particularly at moderate to low levels, nor has the research on this
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topic been as well publicized as the harmful effects of smoking, drinking, and

psychoactive drug use. It is noteworthy, however, that those who were heavy
consumers of caffeine declined from 34% in pre-pregnancy to 13% in the first

trimester (Table 5.29).

7.2.2 Reasons For and Predictors of Behaviour Change
When women were asked directly why they decreased their drinking during

pregnancy, the single most salient reason was concern about their baby's health.

Advice from others, including physicians, spouses, friends and relatives, was less

often mentioned. This suggests that messages about prenatal drinking from all

sources should stress the potential effects on the baby, not merely advise against

drinking without explaining why. Secondly, physicians may have more of an

impact if they ask all female patients of childbearing age about their drinking
habits and give them information before they become pregnant, since many

women have their first prenatal physician contact weeks or even months into

their pregnancy, when damage may already have occurred. Thirdly, the fact that

almost as many women mentioned the advice of their spouse or friends and

relatives as their physician suggest that awareness of the harmful effects of

drinking during pregnancy needs to be widely diffused throughout the general

population, not only targeted at pregnant women, so that important individuals

in women's lives can offer helpful advice and support.

Hierarchical discriminant analysis found that several psychosocial factors and

sociodemographic variables were important predictors of change in smoking,

drinking, and drug use during pregnancy. Change in caffeine consumption, on

the other hand, had relatively fewer strong predictors. Also, in this study, only a

few pregnancy-risk variables were strongly associated with behaviour change in

the first trimester.
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Three variables in particular were associated with more than one type of

behaviour change: (a) Women who had experienced fewer negative life events in

the preceding 12 months were more likely to quit drinking, smoking, and using

drugs; (b) The desirability of the pregnancy was positively associated with giving

up tobacco, psychoactive drugs, and caffeinated drinks; and (c) Women whose

partners (i.e., the baby's father) did not smoke were more likely to quit drinking
and smoking.

In addition to these variables, each type of behaviour change had unique

predictors. Giving up drinking in the first trimester was related to a lower score

on "drinking as a social activity," the father of the baby being a non-drinker, and

having being pregnant more than one time. In addition to the three common

predictors mentioned above, smoking cessation or decrease were also associated

with living with a spouse, greater than high school level education, being non

Native, and having a lower conflicted support network. Being non-Native,

higher income adequacy, higher education level, lower anxiety-depression, and

having no previous miscarriages were the other variables associated with

quitting drugs.

Thus, the results of this study extend the findings from previous research on

stress and health behaviour (Lobel & Dunkel-Schetter, 1990; Norbeck & Tilden,

1983) to pregnancy. A high degree of stress (number of life events in the case of

smoking, and a related construct, anxiety, in the case of drug use) may make it

more difficult for women to give up unhealthy habits such as smoking, drinking,
and drug use when they are pregnant. This may be because women engage in

these behaviours as coping strategies, and lack healthier alternatives, and also

because giving up an addiction may be in and of itself a stressful experience.
The presence of stress in some women's lives during pregnancy and their

efforts to deal with these stress are further illustrated by responses given to an
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open-ended question on what respondents felt they could do to improve their

baby's chances of having a good start in life. Many women remarked that they
should reduce stress and relax more. Here is a sample of these comments, as

recorded by the interviewers.

I would like to get my smoking down to nil ... Maybe I can

improve my diet a bit. My job creates a lot of stress, which I should

accept one day at a time, and let it flow

(25-year-old respondent; first pregnancy).

Quit smoking, exercise a little more, learn to relax more. Leave
work problems at work

(26-year-old respondent; first pregnancy).

Get my education; get rid of all the stress causing factors in my life

(22-year-old respondent, in her third pregnancy).

Previous studies have found women's attitude towards their pregnancy (i.e.,

the desirability of the pregnancy, emotional attachment to the fetus) to be

another key determinant of behaviour change in pregnancy. In a study
conducted in Australia, Condon and Hilton (1988) reported that a fetal

attachment score was significantly associated with reduction of alcohol use in

pregnancy but not with reduction of smoking. This study found the opposite;

high desirability of pregnancy significantly differentiated those who stopped

smoking from those who continued (and those who stopped using drugs from

those who continued), but did not discriminate among the alcohol change

groups. This difference could be due to the fact that Condon and Hilton had

only 35 subjects in their smoking group, compared to 86 in their alcohol group.

In general, it makes sense that women who want to be pregnant would be

more likely to make health-promoting changes in their lifestyle, while those for

whom a pregnancy is unwelcome would tend to continue their health-damaging
habits (especially since an unwanted pregnancy is likely to be an additional
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source of stress). This suggests that improving women's ability to take control of

the timing of their pregnancies would have a positive impact on the health of

their children, as well as their own health.

This point is buttressed by a comment made by a respondent in this study.
She said:

My family tends to bring me right down and I worry about this

affecting my baby. I am concerned that baby might feel unloved
due to my feelings when I first became pregnant, because I really
didn't want to be pregnant (23 year-old respondent; first

pregnancy).

Another major finding of the discriminant analysis concerns the influence of

the father of the baby on women's propensity to change their risk behaviour.

Men who smoke or drink themselves may fail to provide their partners with the

emotional support and sense of cooperation they need if they wish to stop or

reduce these habits in pregnancy. This point is consistent with the findings of

Aaronson's (1989) study on social support during pregnancy. In a study of 529

women, Aaronson found that in order to exert a positive influence on pregnant

women's health behaviour, social network members (defined as family members)

had to not only provide support but also engage in the health-promoting
behaviour themselves.

The finding that Native ethnicity was the factor most strongly predictive of

not giving up drugs during pregnancy is a little more difficult to interpret. Being
of Native ethnicity in our society involves a complex array of psychosocial,
economic, cultural, and possibly biological differences which may contribute in a

variety of ways to lifestyle patterns. In this sample, as was shown, women of

Native ethnicity differed from non-Natives on most sociodemographic and

psychosocial factors in a manner which puts them at higher risk not for one, but

almost all negative behaviours. Native women in this study were more likely to
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be socially disadvantaged (for example, low education, low economic resources,

living in overcrowded homes), psychosocially at risk (lower desirability of the

pregnancy, higher stress, lack of self-esteem, higher anxiety and depression), and

to live in conflict-producing social environments. These findings suggest a need

to pay particular attention to the needs of Native women of childbearing age and

to understand behaviour within the social, cultural, and psychosocial realities of

their lives.

Taken together, what are the implications of these findings on behaviour

change for health promotion? First, the finding that many women did make

positive changes in their behaviour once they became pregnant supports the

observation that this is a prime time for health care providers and others to

recommend and support such changes. At the same time, the continued high

prevalence of smoking and drinking, in particular, indicates that there is much

room for improvement in lifestyle within this group of women and others like

them.

The finding that a small number of psychosocial factors are strongly related to

different types of behaviour change provides some insight into the difficulty of

modifying these behaviours, particularly for women who engage in more than

one. Prevention and intervention programs based on traditional methods of

health education (i.e., information dissemination), while they may increase

awareness, are unlikely to be effective in reducing risk behaviour among women

living in situations which work against such changes.

Finally, as mentioned above, it may be unreasonable to expect a woman,

especially if she is living in already stressful circumstances, to be motivated to

transform her lifestyle for the sake of her unborn baby if the pregnancy is

perceived as yet another "negative life event," which reinforces her lack of control

over her destiny.
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7.3 Predictors of Risk Behaviour in Early Pregnancy

One of the striking findings in this study is the observation that a wide array

of factors influence prenatal behaviour, further confirming the usefulness of a

broad approach to modeling behaviour. As hypothesized, variables representing
all three conceptual dimensions--sociodemographic, psychosocial, and

pregnancy-risks--were found to have independent effects on behaviour. Since a

comprehensive approach to studying multiple effects on pregnancy behaviour

has not been undertaken widely, this finding should stimulate further

investigation in this area.

The strongest single predictor of engaging in three or more risk behaviours

during early pregnancy was not having completed high school (Table 6.14). This

finding is generally consistent with previous studies which have looked at single

prenatal behaviours. For example, researchers have found that low education is

associated with prenatal smoking (Kleinman & Madans, 1985), drug use (Amaro

et al., 1989), and caffeine use (Fenster et al., 1991). However, the relationship

between educational attainment and prenatal alcohol use is less conclusive. In a

study of 12,000 women in California (Kuzma & Kissinger, 1981), women who

had more than a high school education were most likely to drink during

pregnancy, while Stephens (1985a) found the opposite to be true.

Through what mechanisms could education influence health behaviour? A

number of different ways in which education may influence health and health

behaviour have been proposed (Fuchs, 1979). The most plausible explanation
focuses on the multiple benefits higher education may confer on individuals. For

example, education may influence prenatal behaviour through increasing

women's problem-solving abilities, altering their values, and facilitating the
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acquisition of positive social, psychological, and economic skills and assets

(Bunker & Comby, 1989; Liberates, Link, & Kelsey, 1988). Such skills and assets

may include women's attitude towards her own health and pregnancy, access to

and integration of information, and most importantly, membership in peer and

family groups that promote the adoption or continuation of positive health

behaviours during pregnancy.

The other sociodemographic factor independently associated with risk

behaviour in this analysis was Native ethnicity. While the risk behaviours

included in this study are generally found to be more prevalent among

individuals of Native ethnicity (Smart & Ogborne, 1986), the significance of this

finding lies in the fact that Native ethnicity was associated with higher levels of

risk behaviour during pregnancy even after controlling for the other psychosocial
and sociodemographic factors which might have been confounders (e.g., poverty,

lack of education, stress). The only possibly comparable finding is the

independent association between African American ethnicity and alcohol use

during pregnancy (Stephens, 1987). While African Americans and Native

Canadians have obvious historical and cultural differences, the two groups are

similar in terms of their social disadvantage and marginalization, which may

influence their health behaviour through mechanisms which are not captured in

standard socioeconomic or psychosocial indicators.

As in the discriminant analysis, the influence of women's social context on

their behaviour during pregnancy was clearly shown. The second strongest

predictor of risk behaviour in this analysis was whether the baby's father's

smoked, with women who reported smoking by the baby's father being nearly
3.4 times more likely to engage in three or more risk behaviours than other

women (Table 6.14). Several other studies have also found that women whose
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spouse drinks alcohol, smokes, or uses caffeinated beverages are more likely to

engage in these behaviours themselves (Bresnahan et al., 1992; Olsen, 1993).

The influence of women's social context on their behaviour extends beyond
their spouse's behaviour to include interactions with family members, friends,

and others. Two associations found in this study further elaborate on the nature

of these influences. Women who reported having access to a larger network of

instrumental social support, tended to engage in fewer risk behaviours than

those with a smaller network. Although this finding was only marginally

significant, it is consistent with previous research on the positive effect of social

support on prenatal behaviour (Aaronson, 1989). On the other hand, no previous
research has reported a relationship between the negative aspects of social

networks (i.e., the number of people with whom the subject is in conflict) and

health behaviour. The significant association found in this study between a

larger conflicted social support network and high-risk prenatal behaviour is a

reminder that characterizing social interactions as solely a positive force for

health is incomplete-social network members may be sources not only of

support but also stress.

Another psychosocial factor associated with higher levels of risk behaviour

was drinking alcohol for social reasons. This is somewhat surprising given that

this variable was not related to heavier alcohol consumption in the bivariate

analysis. However, women who indicated that social reasons for drinking are

important to them may be more likely to belong to peer or family groups where

drinking is done as a group activity, quite probably along with other risk

behaviours, such as smoking. Two previous studies have reported similar

findings with regard to social groups and risk behaviour (Norbeck & Anderson,

1989; Stephens, 1987). Stephens (1987) found high general support to be a

significant, positive predictor of alcohol use prior to pregnancy, and Norbeck and
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Anderson (1989) found that high levels of social support were positively
associated with smoking and drug use during pregnancy.

While only a few variables related to pregnancy risk differentiated between

behaviour change groups in the discriminant analysis, the logistic regression
found that those who had had a prior miscarriage were twice as likely to engage

in three or more risk behaviours. An association between pregnancy risks as

represented by poor outcomes in previous pregnancies and current health

behaviour has been previously reported (McCormick et al., 1990). Although

having experienced a negative reproductive event in the past could for some

women provide an impetus for positive healthbehaviour in subsequent

pregnancies (at least those which are wanted), this study suggests the opposite is

more likely to be true. This point is illustrated by a respondent who said:

Because of past miscarriages there is always the stress of thinking
something may go wrong. Worrying about different things being
harmful and the free advice people seem to give which tends to be

negative. Wondering how profoundly my life will be altered after
the birth (36 year-old respondent; who reported three previous
miscarriages).

The knowledge of a past miscarriage may itself be a stressor in a subsequent

pregnancy, leading some women to engage in coping behaviour such as smoking
and drinking. Alternatively, negative pregnancy outcomes may well have

themselves resulted from past risk behaviour. With the present data, it is not

possible to examine the extent to which previous poor outcomes are due to

negative health behaviours. However, a previous study (Wainwright, 1983)

found a cumulative effect of smoking on birthweight, suggesting that there

indeed may be a continuing effect of risk behaviour and pregnancy outcomes

throughout a woman's reproductive life.
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This study found that each unit increment of reported negative life events

was associated with a 19% increased likelihood of women engaging in three or

more prenatal risk behaviours (Table 6.14). This significant association between

number of negative life events and risk behaviour is, generally, in agreement

with previous studies (Berkowitz & Kasl, 1983; Gorsuch & Key, 1974; Newton et

al.,1979). However, the findings reported in most of these earlier studies were

based on the influence of negative life events on pregnancy outcomes. Very few

studies have reported the effects of life events on prenatal behaviour.

Although all negative life events included in the scale were treated uniformly,
it should be noted that a few of these events might have different contributions

and reflect a different causal pathway. Specifically, conflicts with partner (e.g.,

"separation or break-up," "increase in number of arguments") may relate to

behaviour through an effect on self-esteem, whereas "loss of a family member" or

"illness or injury of a close friend" may relate to behaviour primarily through loss

of social support. Examination of these types of associations were not done

presently, but are possible directions for exploration in future analysis.

7.4 Biopsychosocial Model for Prenatal Risk Behaviour

The structural equation modeling analyses tested a model of high-risk

prenatal behaviour and identified constructs which yielded significant effects on

the outcome variable, number of risk behaviours in early pregnancy. This

analysis further extends the findings of the logistic regression analysis, by

including the complex interrelationships among the various constructs and by

estimating effects that have been corrected (or disattentuated) for the inevitable

measurement errors encountered in research. While the results of the logistic
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regression are appealing in their simplicity and straightforwardness, SEM has the

potential to more accurately reflect the complicated, multidirectional "causal

web" which underlies human behaviour.

The major question in the structural analysis was the degree to which the

observed data fit the hypothesized model. As results indicate, the hypothesized
model of factors affecting prenatal behaviour (Figure 6.1) was not supported by
the data in this study. However, a respecified model as presented in Figure 6.2

was more successful in representing the data.

The most important differences between the hypothesized model and the

respecified model are the interrelationships among the psychosocial mediators

which were identified in the respecified model. Also, another important
difference was the failure to find any significant relationship between pregnancy

risks and either prenatal health behaviour or desirability of pregnancy.

Moreover, the finding that negative life events were not significantly associated

with either of one of the social support constructs (emotional and instrumental)

for these data is surprising. Instead, negative life events were found to have a

significant direct association with desirability of pregnancy in the respecified
model. Finally, the hypothesized direct relationship between anxiety-depression
and prenatal behaviour was not supported by the data.

The significant interrelationships found among the psychosocial mediators as

indicated by the respecified model are not unique to the data in this study, but

corroborate findings from previous research. According to Pearlin and Schooler

(1978), sense of mastery is directly influenced by self-esteem, and both are

personality characteristics that individuals use to mitigate stressors. More

specifically, as applied to pregnancy, women who experience more stress during

pregnancy have been found to have less positive self-images (Grossman, Eichler,
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Winickoff, Anzalone, Cofseyeff, & Sargent, 1980) and a low sense of control

(mastery) (Gara & Tilden, 1984).

Contrary to the results of previous studies indicating the stress-buffering role

of social support (Norbeck & Tilden, 1983; Nuckolls et al., 1972), in this analysis,
the results did not unequivocally support such an inference. Rather, there was

evidence for the role of emotional social support as a mediator for social stressors

but not for negative life events. Although a little surprising, this finding may be

understood in the context of this specific analysis which estimates effects based

on solving for linear associations among all specified variables. This approach is

different from the analyses on which results of previous studies on stress and

social support were based, thus making direct comparisons across studies

difficult.

Apart from the associations just discussed, overall, a number of significant
direct effects were found predicting high-risk prenatal behaviour. As

hypothesized, negative life events and social stressors were significant direct

predictors of prenatal behaviour. Higher number of negative life events and

greater social stress were associated with a greater number of risk behaviours.

Of these two measures, negative life events showed the stronger relationship
with prenatal behaviour. Moreover, the positive relationship between negative
life events and prenatal risk behaviour appears to operate directly (75% of the

total effect), independent of the indirect effects through psychosocial mediators

(Table 6.20). Similarly, the effect of social stress on risk behaviours was also

mostly direct (68% of the total effect), although this direct effect was smaller than

that of negative life events.

Although other studies have reported a positive association between

pregnancy risks (as indicated by previous birth outcomes) and smoking in

pregnancy (McCormick et al., 1990), this analysis failed to find a significant



230

direct effect of pregnancy risk on behaviour. Instead, pregnancy risk, like most

of the psychosocial variables, was found to exercise an indirect effect on health

behaviour through perceived stress.

The absence of a plausible direct relationship between pregnancy risks and

prenatal health behaviours may reflect either a measurement problem or the

nature of the sample. The variables used to operationalize the pregnancy risks

dimension (i.e., previous low birthweight, preterm delivery, miscarriage,

problems in labour or delivery) had low reliabilities, which may have resulted in

not finding a significant relationship. Since information on these variables is

available from medical records, in future studies the reliability of these measures

could be improved by using medical records as an additional source for these

data. On the other hand, the absence of a significant relationship between

pregnancy risks and prenatal behaviour may have been entirely due to the lack

of variability in the measures that were used. For example, since a majority of

the sample in this study were in their first pregnancy, the distributions for the

indicator measures for pregnancy risks were highly uniform and lacked

sufficient variability to detect possible associations.

While a number of studies have shown a positive link between maternal

attitude towards pregnancy and pregnancy outcomes (Laukaran & van den Berg,

1980; Molfese, Bricker, Manion, Beadnell, Yaple, & Moires, 1987), few researchers

have explored possible mechanisms for this relationship, of which prenatal
health behaviour is one of the most plausible. In this study, higher pregnancy

desirability was associated with fewer risk behaviours. However, contrary to

some earlier evidence (Laukaran & van den Berg, 1980), the present data failed to

support a statistically significant association between pregnancy risks and

pregnancy desirability. Instead, pregnancy desirability was a significant
mediator variable of the influence of negative life events and social stressors on
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perceived stress. Given the possibly important role maternal attitude towards

pregnancy plays in prenatal risk behaviour, both as a direct determinant as well

as a mediator of stress, further studies are needed to fully understand the effect

of this variable on prenatal health.

In the hypothesized model, perceived stress was given a central Tole in the

process of mediating the effects of stressors on risk behaviour. In this model,

perceived stress was viewed as being an appraisal of stress, in light of the

personal and environmental resources available to an individual. In turn,

perceived stress was thought to influence risk behaviour both directly, and

indirectly through anxiety-depression.
Consistent with this formulation, results showed that perceived stress was

highly influenced by all three stress measures. The effect on perceived stress was

both direct, and indirect through psychosocial factors. Personal mastery and

self-esteem were important mediators of stress, attenuating the effects of

negative life events and social stressors in the case of low mastery or self-esteem.

The influence of perceived stress on behaviour was in the predicted direction,

high perceived stress being associated with more risk behaviours. Generally, this

finding is consistent with coping theories which view appraisal of stress as an

iterative part of the coping process (Lazarus, 1981). According to Lazarus (1981),

the coping process involves initial appraisals which are followed by specific

coping responses, then reappraisal and possible modification of coping

strategies. Extending this theory to the present analysis, perceived stress could

be viewed as a partof coping process which involves stressors during pregnancy

(i.e., negative life events, social stressors) and the coping responses of specific
risk behaviours engaged in by women in an attempt to minimize the effects of

those stressors.
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The well-known overlapping relationship between perceived stress and

anxiety-depression is also documented in this study. However, the hypothesized
direct relationship between anxiety-depression and health behaviour was not

supported by these data. Given the strong reciprocal relationship found between

perceived stress and anxiety-depression, it is possible that, in this model, the

influence of anxiety-depression on health behaviour is primarily an indirect one,

operating through perceived stress. This finding essentially corroborates

previous work by Lobel and Dunkel-Schetter (1990) on the multidimensional

nature of stress. In a study among low-income pregnant women, these

researchers found that stress was best operationalized using the variables

perceived stress and anxiety, which they suggested were the perceptual and

emotional components of stress, respectively.
Taken together, the results of the structural modeling analysis indicate that

risk behaviour in early pregnancy can be explained by a few key predictor
variables. Although the overall variance in risk behaviour explained by these

predictor variables is modest (R2=0.22), most of this variance is accounted for by
a few direct relationships (Figure 6.2). These key predictor variables were

primarily measures of different types of stress, as well as the desirability of

pregnancy. The objective measure of stress was indicated by negative life events.

A latent construct, named social stressors, indicated by level of income adequacy,

education, and marital status, measured a more situational type of stress,

reflecting stressful social conditions in which women live. In this sense, the

social stress dimension is similar to low socioeconomic status. And, finally, the

third type of stress measure that was a key predictor of risk behaviour was

perceived stress, which is an appraisal or a more subjective indicator of stress

experienced.
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The basic hypothesis that women's risk behaviour during pregnancy is

influenced by the stress they experience, and that both external resources (such

as social support) as well as internal resources (such as masteryI self-esteem,

attitude towards pregnancy) mediate the effects of these stressors was supported

by the respecified model tested in this analysis. This proposed model can be

viewed as defining a set of related hypotheses about prenatal health behaviour

that must be further tested in future studies. Since this is one of the few studies

in which a range of predictors of prenatal risk behaviour was tested within an

integrated theoretical framework, it is suggested that future studies involving
different populations be conducted in order to test the generalizability of the

hypotheses and the framework used in the current study.

Although causal relationships between one set of variables and another can

best be modeled using a longitudinal design, data collected only at a single time

were available for this study. Thoits (1982) argues that modeling of causal

relationships requires longitudinal designs in which all dimensions included in

the model--stress, psychosocial mediators, psychological affect, and risk

behaviour-are measured in at least two time periods, in order to avoid possible

confounding among these measures. In this study, these variables were

measured concurrently. In addition to the well known problem of inferring
causal directions which this approach presents, it also makes it difficult to relate

the information collected to their appropriate time periods. For example, the

level of social support measured was presumed to be the level available to

women from the beginning of the pregnancy as well as around the time of the

interview. Given the changing needs of women during pregnancy and changing

support networks, this assumption may not be correct. However, even within

this limitation, some of the evidence from this study supports the stress

mediating role of most of the psychosocial variables. Still, ideally future studies
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in this area should adopt the measurement and analytical strategy proposed by
Thoits (1982), to further clarify and obtain a sound test of these theoretical
,

relationships.

7.5 Use of Multiple Risk Behaviour Index

The use of a summary index of multiple risk behaviour in pregnancy in this

analysis, as opposed to examining each individual behaviour separately as most

other studies have done, may have its own limitations. One of these limitations

has to do with the validity of a summary index. Slater and Linder (1988) have

noted that summary indices of behaviour usually result in the loss of information

and introduce biases by ignoring the varying contributions made by the

components of the index. However, in other research, summary indices have

been shown to be predictive of health status, morbidity, and mortality (Gottlieb

& Green, 1984; Slater, Lorimor, & Lairson, 1985; Wingard, Berkman, & Brand,

1982), suggesting some criterion and predictive validity. In addition, some

investigators have suggested that the tendency to practice preventive
cardiovascular behaviours may reflect an underlying unidimensional factor

which may be indexed by a summary score but not by individual behaviours

(Castro et al., 1989; Vickers, Conway, & Hervig, 1990).

The issue of possible biases due to unequal contributions of component

behaviours of the index was addressed in this study by standardizing all five

component behaviours. Since the prevalence of prenatal drinking, smoking,

drug use, caffeine use, and inadequate dietary intake varied, the contribution of

each of these behaviours to a summary index was standardized using

appropriate weights. The validity of using a summary index for risk behaviour
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was further illustrated by the high degree of associations among the behaviours.

Also, combining these risk behaviours accurately reflects the conceptual

understanding that these behaviours tend to aggregate among certain

individuals. In this study, the convergent validity of the risk behaviour index is

suggested by its association with bothsociodemographic and psychosocial

variables, in the predicted manner.

The health behaviour index is composed of practices that in general have

been found to be related to a range of adverse pregnancy outcomes. In the past,

these behaviours have been studied separately, focusing often on a single

behaviour, occasionally two or three, in order to understand their relationships
with outcomes, controlling for other relevant variables. An important research

question that has rarely been addressed, is the extent to which a combined

behaviour index is associated with adverse pregnancy outcomes.

Studies on reproductive health emphasize the outcomes associated with

health behaviours. While those outcomes are what make health behaviours

important, consideration of the determinants of certain specific behaviours may

provide alternative bases for conceptualization that will advance our

understanding of these behaviours, prenatally, and how they relate to health

outcomes.

7.6 Future Research

A comprehensive approach to understanding the psychological and social

contexts of prenatal risk behaviour, such as that employed in this study, should

be a priority area for future research on reproductive health. Despite the

widespread research in the last two decades on the adverse reproductive effects
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of drinking, smoking, and drug use, and the common belief that these behaviours

are best avoided during pregnancy, as this study found, a substantial proportion
of women continue to engage in these behaviours -. Given this apparent lack of

"knowledge" translating into change--change in risk behaviours, change in the

incidence of negative effects linked to these behaviours--there needs to be

increased emphasis placed on research that seeks to understands the nature of

these behaviours. The challenge is not only to develop a clearer, more specific

understanding of the practice of risk behaviours but to understand what factors

(personal, contextual, and interactive) underlie population differences in these

behaviours.

More specifically, future studies should explore the full range of

psychological and social variables that may influence prenatal behaviour,

including women's attitudes, and beliefs regarding these behaviours. Some of

the conceptual variable categories such as self-efficacy, various coping methods,

specific drinking contexts, and specific beliefs about these behaviours that were

not included in this study may add to the explanatory power in predicting these

behaviours and thus warrant further study.
Future research should examine "risk contexts" or "risk conditions" rather

than simply "risk factors" for prenatal behaviour. Much may be gained in this

endeavour by using key conceptual variable categories, organized within a

comprehensive theoretical framework. Relatedly, behaviour models suggesting

pathways as ways of thinking about variable interrelationships, and testing

them, may contribute to the advancement of our understanding of prenatal

behaviour.

Methodologically, future studies will be strengthened if the assessment of

behaviours through self-report are complemented with biochemical markers.

Although, like self-reports, biochemical markers are themselves subject to
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limitations, a combination of these two approaches may increase the quality of

data collected. Furthermore, prospective research designs and a full range of

multivariate statistical techniques (including such methods as structural equation

modeling) would make positive contributions to the study of prenatal behaviour.

Prospective studies with on-going assessments not only throughout the

pregnancy but also extending to the periods before pregnancy and after are

needed to clarify the direction of the relationships among psychosocial factors,

pregnancy risk factors, and behaviour. The generalizability of findings from this

study to other prenatal populations should also be evaluated.

Traditionally, more quantitatively oriented studies such as the present one

have sometimes been preceded by studies using qualitative methods, especially
in the instrument development and testing stages. However, the reverse

sequence, that is, to proceed to a well-designed qualitative study based on the

results of a quantitative study may also be useful (Steckler, McLeroy, Goodman,

Bird, & McCormick, 1992). A qualitative study on a smaller group of women in

this sample might complement and further illuminate the present findings. The

richness of information and the insights of observation such a study could

contribute would add immeasurably to a greater understanding of behaviour

during pregnancy.



Chapter 8

CONCLUSIONS AND IMPLICATIONS

A review of existing theory and research relating prenatal behaviour and a

broad range of maternal characteristics with reproductive outcomes reveals that

one of the least understood aspects of reproductive health is the determinants of

prenatal risk behaviour. It is generally believed that many women substantially
reduce or entirely give up alcohol drinking, smoking, and psychoactive drug use

during pregnancy. However, few studies have systematically documented the

characteristics of women who change these risk behaviours, and fewer have

compared the characteristics of women who change their lifestyle from those

who continue to engage in risk behaviour while pregnant. Furthermore, research

that has taken a broad approach to studying prenatal behaviour, that is,

including not only obvious demographic and pregnancy-related variables, but

also women's social, psychological, and emotional factors, and examining more

than one risk behaviour at a time, is rare. The present study addressed these

issues and attempted to fill the research gap identified above within an

integrated framework of studying prenatal behaviour among a group of urban

pregnant women receiving services from a city public health unit.

As described in the Results chapters, in this sample, each prenatal behaviour

studied--drinking, smoking, psychoactive drug use, caffeinated beverage

consumption, and inadequate diet--individually and in combination, was related

to some aspect of either the social environment or women's psychological state.

Moreover, strong relationships exist between women's demographic

238
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characteristics, such as ethnicity, marital status, and level of education, and

prenatal risk behaviours, especially drinking, smoking, and drug use. Another

main finding in this study was the lack of strong and consistent relationships
between variables related to women's past pregnancies or health during the

current pregnancy and prenatal risk behaviour.

The exact nature of the relationships differed, depending on the type of

behaviour and whether it was change in or simply practice of behaviour that was

analyzed. However, in general, a small number of key psychosocial and

demographic factors were consistently associated with behaviour. In terms of

psychosocial factors, having experienced fewer negative life events, wanting to

be pregnant, and receiving support from one's partner (especially his abstaining
from smoking or drinking) were strongly related to positive health behaviour

during pregnancy. On the other hand, lower education levels, Native ethnicity,
and not living with a spouse were the key sociodemographic factors associated

with higher rates of prenatal risk behaviour.

This study is one of the first in which prenatal risk behaviour has been

explored using structural equation modeling, which, it can be argued, is a more

appropriate method for studying such complex, multifactorial phenomena, than

simple regression analyses. As described in previous chapters, the results of

SEM supported the central role which a few psychosocial variables play in

influencing multiple risk behaviour during pregnancy. Findings of the SEM

indicated that a general dimension of stress and attitude towards the pregnancy

were important factors in affecting multiple risk behaviour during pregnancy.

Consistent with previous analysis, women who experienced a higher number of

negative life events in the preceding 12 months, who were in stressful social

situations (i.e., lower income adequacy, lower education level, and single marital
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status), and who experienced higher perceived stress tended to engage in more

risk behaviours.

Because of the cross-sectional nature of the study design and the sample

selected, it would be premature to conclude that any of the psychosocial or

sociodemographic variables found here to be significant predictors are actual

causes of risk behaviour, or to assume that these relationships exist in the general

population of pregnant women. However, the fact that this study confirmed

theoretically- and empirically-based predictions, and did so using a number of

different statistical techniques including structural equation modeling, suggests

that further examination of these relationships is warranted. Particularly, future

studies on prenatal risk behaviour should be broad, so as to test the influence of a

number of different types of variables. Also, it is hoped that the findings of this

study will stimulate researchers to use such approaches as structured equation

modeling techniques to test pre-specified models of risk behaviour.

S.l Implications for Public Health Practice and Health Promotion

The relatively high prevalence of risk behaviours in pregnancy noted in this

study (particularly smoking) underscores the importance of prevention and

intervention activities focused on prenatal populations.
Current approaches to health promotion during pregnancy generally

emphasize providing information. The information provided to a pregnant

woman typically covers a broad range of topics-from diet, emotional and

physiological changes in early pregnancy to preparation for labour, and infant

nutrition and feeding, during later stages of the pregnancy. Some women may

inform themselves through books and other media, while others rely mainly on
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their family, friends, physician, and health agencies for getting information on

pregnancy.

Providing information on behaviour that could be harmful to the fetus and

encouraging women to abstain from engaging in these behaviours has also been

the most popular method used in addressing the problem of risk behaviours

during pregnancy. Although, in Canada, there is yet to be a coherent national

campaign promoting positive health behaviour during pregnancy, various

provincial and local health agencies have designed and implemented health

education campaigns targeting pregnant women in their respective jurisdictions

(for example, the information package on FAS distributed by the Saskatchewan

Institute on Prevention of Handicaps).
This health education approach is based on the belief that change in risk

behaviour can be brought about by simply providing information on the

negative consequences of smoking, drinking and drug use in pregnancy. The

findings of this study, however, show the limitation of this approach. Most

women in this study indicated that they had received information on a variety of

topics including smoking, drinking, and diet from a number of different sources

(data not shown), and yet substantial numbers of women continued to smoke,

drink alcohol, use drugs, and have inadequate diets for pregnancy. Furthermore,

in recent years, research has shown that knowledge of the dangers of risk

behaviour alone has limited impact on women's likelihood of changing their

behaviour during pregnancy (Clark & Maclaine, 1992). Moreover, some writers

have been critical of the traditional mass media approach to prenatal behaviour

change, believing that in giving information alone the end result is often little

behaviour change but additional guilt and anxiety (Graham, 1987; Knupfer,

1992).



242

Other writers have criticized the informational approach to behaviour change
in general on the basis that it ignores the influence of important structural and

social environmental factors on behaviour (Freudenberg, 1984-85; Labonte &

Penfold, 1981; Tesh, 1986). These critics maintain that just as many determinants

of illness are beyond individuals' control, so are many determinants of risk

behaviour. In other words, structural constraints affect health not only directly,
but also indirectly, by influencing behaviour.

Given the complex nature of human behaviour and its multiple determinants,

approaches to prevent risk behaviour or to effect positive change in behaviour

during pregnancy need to be equally broad-based and include multiple

strategies. These strategies would then center around individual women and her

immediate environment (Le., family and friends) as well as on the broader

community and public policy arena.

8.1.1 Intervention on the Individual Level

The role of medical care providers. As this study found, most women see a

physician for prenatal care during pregnancy, although women who are most at

risk may be least likely to obtain appropriate prenatal medical care. Moreover,

physicians and nurses have traditionally played important roles in advising
women about risk behaviour during pregnancy.

However, the roles of physicians and nurses in prenatal care may be

improved by a recognition of the strengths and limitations of the type of care and

the context in which that care is provided. An obvious advantage physicians and

nurses bring to prenatal care is not only their specialized training and skills but

possibly also by being the first point of contact in an elaborate service system. As

such, physicians and nurses should be more vigilant about identifying patients at

risk and referring them to appropriate service providers, such as nutritionists,
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social workers, counsellors, and other special programs targetted for at-risk

women.

Although physicians have traditionally focused on physical health during

pregnancy, their effectiveness in identifying the at-risk patient can be increased

by considering the mental health needs of women. Seeing a woman's pregnancy

in the context of her entire life is crucial. Including questions on relevant life

history, social relationships, beliefs, and attitude towards pregnancy in routine

medical assessments may assist the clinic staff in not only determining patients'
needs accurately, but also in identifying those who are at higher risk for adverse

pregnancy outcomes and making appropriate referrals to other services.

Advice to prenatal patients regarding cessation of drinking, smoking, or drug
use should be clear and unequivocal. Medical care providers should not simply
ask their patients to avoid engaging in unhealthy behaviour but also explain in

simple terms why and how these behaviours are harmful.

8.1.2 Intervention on the Level of the Immediate Social Environment

Which strategies are likely to be most effective in reaching women who are at

highest risk during pregnancy? The use of community health workers in

prenatal outreach programs such as Healthy Mother, Healthy Baby has proven to

be an effective way to attract hard-to-reach at-risk pregnant women. While the

success of attracting clients to HMHB provides further evidence for the

usefulness of a community-based approach to accessing at-risk pregnant women,

it also provides an excellent opportunity to intervene prenatally to effect positive

change .

. This opportunity for intervention may be best utilized by expanding the focus

of the HMHB target group to include individuals who have significant influence

in the pregnant clients' lives. These individuals might be the spouse or boyfriend
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of the client, or on some occasions the mother, another family member or even a

friend. Regardless of the relationship to the client, the client should be asked to

identify a "significant other" who will support her efforts to engage in positive
health behaviour. A combination of sensitive advice and support which takes

into account the realities of women's lives is essential. Inclusion of the family in

intervention programs such as HMHB is essential since it can not only help

strengthen the cohesion of the family structure for the benefit of the infant, but

also provide the most positive and enabling context for behaviour change.
The role of the expectant father should not be overlooked in designing

intervention programs, because of his influence on his partner, and the long-term

consequences of his smoking and drinking behaviour on his children (as well as

his own health). Several studies (Hyssala, Rautava, Sillanpaa, & Touminen, 1992)

have found that pregnancy may have a similar motivating effect on fathers to

change their behaviour, and health professionals delivering services should take

advantage of this, rather than focusing solely on the pregnant woman.

Involving the spouse, the mother, or any other family member who plays an

influential role in clients' lives may enhance the effectiveness of the program in

two ways. First, it may strengthen existing support structures, making them

more available to the client, and second, it may contribute to sustaining a positive
social norm for behaviour within the client's family long after the pregnancy is

over and the community outreach worker has left.

Such an approach may not only assist women to change negative health

behaviour in the short-term (i.e., during pregnancy), but also have long-term

positive consequences by sustaining, and perhaps even building on short-term

gains. For example, two studies have demonstrated that women who cease

smoking during pregnancy are very unlikely to resume smoking in the first

postpartum year (Fried et aI, 1985; Kruse 1986). Hence, the public health benefit
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of such programs would extend beyond the well-being of the fetus and the

young child to encompass that of the woman herself.

In addition to involving "significant others," the incorporation of the

following specific activities may increase the effectiveness of interventions such

as HMHB. For example, efforts to increase pregnant client's skills in the area of

effective communication techniques, crisis management, and healthy coping

strategies should be as important as providing milk and vitamin supplements
and transportation. As one respondent put it:

I feel they should have programs in place to help pregnant mothers
deal with stresses in their lives. The facilities that are in place (like
Healthy Mother, Healthy Baby) are excellent in giving out

information, milk coupons, and vitamins. I like the way they help
you get around (transportation) and how they help you deal with

problems (22 year-old mother of four children).

The client-advocacy role of the community health workers should be

strengthened. In this capacity, community health workers should be encouraged
to work very closely with a range of professionals such as physicians, nurses,

nutritionists, social workers, and others. Community health workers should be

encouraged to identify the special needs of their clients, and to motivate and

assist their clients to obtain the appropriate services.

This study has focused specifically on risk behaviour during pregnancy, in

light of the additional health consequences of such behaviour at this time.

However, in terms of intervention, it must be recognized that women's lifestyles

are often well-established before their first pregnancy, and therefore efforts to

reduce risk behaviour must obviously begin before this lifestage in order to be

most effective. For example, given the changing demographic patterns of
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smoking, it may be appropriate to begin or enhance smoking cessation (and

prevention) programs targeting adolescent girls.

Additionally, an overemphasis on healthy lifestyles during pregnancy, in

comparison to the rest of a woman's life, could be seen to imply that the health of

the fetus is more highly valued than that of the woman. At the same time, as this

and previous studies have shown, pregnancy may well provide an extra impetus
for change in lifestyle which can benefit both mother and child. Educational

messages and other types of intervention must be carefully and sensitively

developed in order to help women use their concern for their unborn baby's well

being to make desired changes in their behaviour, without implying that their

own well-being is secondary.
Related to this is the finding in the present study that the desirability of

pregnancy plays an important role in women's risk behaviour, which provides
additional strength to the argument that women should be encouraged and

enabled to control the timing of their pregnancies. As this study found, women

who wanted to become pregnant were, not surprisingly, more likely to maximize

their chances of having a healthy baby. This point is particularly relevant to

adolescent mothers who usually become pregnant unexpectedly, disrupting their

educational aspirations and forcing them to assume responsibilities for which

they are not, by and large, ready.

Pregnant adolescents should be encouraged and given incentives to stay in

school as long as possible and offered special programs to enable them to return

to school and continue their education with the least amount of disruption. But

more importantly, in terms of prevention, adolescent of both sexes should be

educated on the responsibilities of mature intimate relationships, given accurate

information on contraceptive techniques, taught life skills such as responsible
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decision-making, negotiation techniques, and resisting peer-pressure, and

provided with appropriate, affordable access to contraception.
The desire to continue to attend school or finish a degree was expressed by a

number of respondents, of varied ages. A 26-year-old mother with three children

made the following point:

Being a student and having babies contribute to high stress levels. I

hope there are more programs to help mothers trying to go to

school.

Thus, women who have interrupted their schooling some time ago but are

wishing to return may need special incentives and encouragement. These

incentives may include such programs as providing daycare facilities, flexible

school hours, and even financial rewards.

8.1.3 Intervention on the Community and Public Policy Level

In terms of public health practice, the findings of this study imply that the

effectiveness of interventions on the individual level, particularly among women

of lower socioeconomic status, will be limited unless they are coordinated with,

and form an integral part of more comprehensive programs designed to address

underlying social inequities as well. Examples of such programs at the level of

the local community would include efforts through the school system to reduce

dropout rates, incentives for adolescent mothers to return to school, appropriate
and accessible job training and retraining programs (along with economic

development to ensure jobs are available), and community development to

increase the cohesiveness of the community and enhance its members skills for

solving problems and working collectively. Equally important are policies at the

provincial and federal level which explicitly aim to reduce inequity, such as those

concerning taxation, social programs, and employment.
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Some social and public policies to promote positive health behaviours

introduced through legislative measures have proven to be successful (for

example, requiring the use of seat-belts, smoking restrictions). Respondents to

the Canada Health Promotion Survey (Pederson, 1993) indicated that changes in

by-laws restricting smoking partly assisted them in quitting smoking. Recently,
similar public policy measures have been proposed to increase greater awareness

of adverse health effects of prenatal drinking, and to restrict accessibility of

alcohol for pregnant women. Requiring alcoholic beverages sold in Canada to

carry a label warning of the health hazards of drinking during pregnancy, and

prohibiting beverage servers to serve alcohol to pregnant women are two such

measures that have been proposed. Although these measures may prove

effective in contributing to a reduction in drinking during pregnancy, all possible
intended and unintended social and legal consequences of such policies should

be carefully considered before they are made into law.

Ultimately, the most successful and lasting effect on reducing prenatal risk

behaviours will be achieved not through one program or one approach alone, but

because of a combination of efforts directed at all aspects of behaviour. The

importance of the social, cultural, and psychological context for an individual's

behaviour has been increasingly recognized in recent years. Clearer

understanding of the context in which risk behaviours are practiced would

provide the basis for a different, more appropriate approach to public health

one which addresses the root cause of problems rather than merely dealing with

symptoms.
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INTRODUCTION

The Saskatoon Pregnancy and Health Study tries to find out about the health and needs of

pregnant women and newborn babies.

The interview takes about an hour. We will ask you abit about your diet, your health, and your
feelings. What you tell us is strictly confidential. We use an identification number on the
information we collect, not your name. Before we begin though, we have a consent form which
I'll ask you to please sign.

(HAND CONSENT)

We are using a notebook computer to record your answers to the questions. If this makes you
uncomfortable, we can use a regular pencil-and-paper questionnaire instead.

Let's get started now and you will see how it goes. If you would like a break, just let me know.

ID NUMBER:
_

Time Started:
_



A. First I would like to find out a little about your pregnancy and how you have been

feeling.
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1. How many weeks pregnant are you now? weeks

2. When did you know that you were pregnant?
o Beginning 0 middle D end of

_____
(Calendar month)

3. During the year before this pregnancy how would you have described your health,
compared to other people your age? Was it ...

o Excellent

o Verygood
o Good

o Fair

o Poor

4. During this pregnancy so far do you feel your health has been:

o Excellent

o Verygood
o Good

o Fair

o Poor

5. Often babies are not born at the most convenient or best time for the parents, and
women sometimes wish they had not become pregnant when they did. Did you want
to become pregnant at this time?

DYes
D Didn't mind one way or the other

o No

6. Now that you are pregnant, is the timing of this pregnancy:
o Very convenient

o Somewhat convenient

o Somewhat inconvenient

o Very inconvenient

7. Right now, how do you feel about the pregnancy? Do you feel:

o Very happy
o Happy
o Unhappy
o Very unhappy

8. Have you seen a doctor during this pregnancy? 0 Yes D No

(IF YES) How many times have you seen the doctor?
__

Doctor(s) name (if known)/Clinic name?
_
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9. At what point in your pregnancy did you first visit the doctor?
_____

weeks

10. Where do you plan to have the baby?
o Royal University Hospital
o St. Paul's Hospital
o Homebirth

o Undecided

No

Nausea D 0
Vomiting/throwing up D 0
Heartburn D 0
Tiredness 0 0
Bleeding/spotting 0 0
A cold 0 0
Flu 0 0
Bladder infection 0 0
Yeast infection 0 D
Sexually transmitted diseases 0 D
High fever D 0
Back problems 0 0
Other: (specify) 0 0

12. Other than pregnancy symptoms, have you had any illnesses since you became preg
nant?

o No

D Yes�
What illness did you have?

_

When? (week of pregnancy) _

13. Have you had any injuries or accidents during this pregnancy?
D No

D Yes�
What type of injury? _

When? (week of pregnancy) _
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14. Have you had any X-rays during your pregnancy?

o No

o Yes�
When? (week of pregnancy) _

15. Have you been hospitalized for any reason during this pregnancy?
D No

o Yes�
Why were you hospitalized? _

When? (week of pregnancy) _

16. Before or during this pregnancy were you ever told that you have any of the follow

ing conditions?

No Yes

High blood pressure D D
Heart disease D D
Swelling of hands and feet 0 D
Diabetes (sugar in the urine) 0 0
Lung disease 0 0
Kidney disease D 0
Thyroid disease 0 0
Anaemia - low blood count D 0
Epilepsy 0 0
Asthma 0 0
Tuberculosis (TB) 0 0
Pregnancy-induced

hypertension (toxemia) 0 0
Endometriosis 0 0
Other (specify): 0 0

-+
-+

-+

-+

-+

-+

-+

-+
-+

-+

-+

17. During this pregnancy have you participated in a pregnancy outreach program, such
as the Healthy Mother/Healthy Baby program?
o No --+ Skip to Question 19, page 4

D· Yes
�

(IF YES) How many visits have you had from the outreach worker?
_

Was this: D the right number

o toofew

o too many?
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18. Have you received any of the following services during this pregnancy from the

Healthy Mother/Healthy Baby program?
Yes

o
o
o
D

No

D
o
D
o

A. Milk coupons
B. Vitamin/Iron pills
C. Referrals to other community agencies
D. Transportation to medical appointments,

prenatal classes, food bank, family support
centre, social services

19. Have you attended prenatal classes?

o No

o Yes�
(IF YES) Who provided them? 0 Saskatoon Community Health Unit

o Other

(IF SCHU) How many classes were in your series?
_

Was this: D the right number

D toofew

o toomany?
Was the size of the prenatal class: o

o
o

too small

too big
just the right size?

20. I'd like to know about the information and advice you've received during this preg
nancy. Have you received information on:

No
A. Diet 0
B. Medicines 0
C. Smoking 0
D. Exercise 0
E. Drinking 0
F. Labour and delivery D
G. Breast feeding 0
H. Other 0

21. In the year before this pregnancy, what methods of birth control did you use?

D The Pill 0 Contraceptive Foams/ 0 Rhythm
o Condoms Jellies D Abstinence

o Diaphragm 0 Sponge 0 None

o IUD D Withdrawal 0 Other



272B. Next, let's talk about pregnancies you might have had in the past.

1. Is this your first pregnancy (including pregnancies that were not carried to term)?

DYes _. Skip to Section C, page 6

o No
.

2. How many times have you been pregnant (not including this pregnancy)?
__

Times

3. How many pregnancies have you had which resulted in the following (please give
number):

Number
A. Live births .

(IF ZERO, SKIP TO I)
B. Caesarean section .

C. Low birthweight « SIbs, 8 oz) baby .

D. Baby born before 37 weeks (premature) .

E. Baby born with a handicap .

(IF YES) Type of handicap _

F. Baby who died within the first week of life ....

G. Baby who died after the first week,
but before one year of life .

5want�

Most recent

occurrence (Year)
19_

19_
19_
19_
19_

19_

4. Did you have any problems during a previous labor or delivery that wasn't men

tioned above?

o Yes (Specify): _

o No

(IF UVE BIRTHS = 0, SKIP TO SECTION C, PAGE 6)

S. How old are your children now? (IF MORE THAN 6 CIllLDREN, RECORD INFOR
MATION ONLY ON THE YOUNGEST 6 CHILDREN. IF TWINS, RECORD
INFORMATION ON SEPARATE LINES.)

Ages of children
1.

2.

3.
4.
5.
6.

Is your child
a boy or girl?

M F
M F
M F
M F
M F
M F

Were children
born full-term or

premature?
FT P

FT P
FT P
FT P
FT P
FT P

How much
did they weigh

at birth? nbs, OZ, g)



6. Do your children have any chronic medical problems now (e.g. asthma, chronic ear 273

infection, etc.)?
o No

o Yes�
(IF YES) Number of children having problems _

Nature of the problem(s) _

C. Now I would like to ask you about the people you live with.

1. Counting everyone except yourself, how many people live with you? (RECORD
NUMBER) __

2. Which of the following people live with you?
Yes No

A. Your husband or boyfriend................................................. D 0
B. Children, counting any adopted

and/or foster children D 0
(IF YES) How many children?

__

C. Your mother /Partner's mother :......... D 0
D. Your father/Partner's father D 0
E. Other relatives D 0

(IF YES) How many relatives?
__

Specify who:
.

_

F. Friends D 0
(IF YES) How many friends?

__

G. Any others 0 D
(IF YES) How many others?

_

Specify who:
_

H. Alone D 0
3. Do you plan to continue with this living arrangement after your child is born?

DYes
o No � (IF NO) Please specify change: _

4. Do you get along with the people you live with?

o All the time

D Most of the time

o Sometimes

D Rarely or never

D Never
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D. Now I'd like to get an idea of the people who are important to you and help you.

I will be reading descriptions of ways that people are important and helpful to us. These

people might be your partner, friends, family, nurses, doctors, elders, or other people you
may know. Who are the people you actually know and feel you could turn to in times of
need? First, I'd like you to give me the relationship of these people to you. Then, I want

you to give me the relationship of people who you actually talked to during the last
month.

1. If you wanted to talk to someone about things that are very personal and private,
who would you talk to? Please give me the relationship of the people that you would
talk to about things that are very personal and private.
o Mother 0 Friend 1

D Father D Friend 2

D Husband/Boyfriend D Other 1
_

D Sister D Other 2
_

o Brother 0 Other 3
_

o Noone

PROBE: Is there anyone else that you can think of?

2. During the last month, which of these people did you actually talk to about things
that were personal and private?
o Mother 0 Friend 1

o Father D Friend 2

D Husband/Boyfriend 0 Other 1
_

D Sister D Other 2
_

D Brother D Other 3
_

o Noone

.

PROBE: Ask specifically about people who were listed in response to 1 but not

listed in response to 2.

3. During the last month, were you satisfied with the opportunities to talk to people
about your personal and private feelings?
o Very satisfied

o Satisfied

D Dissatisfied

o Very dissatisfied
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4. Who are the people you know that would lend or give you money if you needed it, or

would lend or give you something (a physical object) that was valuable? You can

name some of the same people that you named before if they fit this description, too,
or you can name some other people.
D Mother 0 Friend 1

D Father 0 Friend 2

o Husband/Boyfriend 0 Other 1
_

o Sister 0 Other 2
_

D Brother 0 Other 3
_

o Noone
PROBE: Is there anyone else that you can think of?

5. During the last month, which of these people actually loaned or gave you some

money or gave or loaned you some valuable object that you needed?

o Mother 0 Friend 1

o Father 0 Friend 2

o Husband/Boyfriend 0 Other 1
_

o Sister 0 Other2
_

o Brother 0 Other 3
_

o Noone

PROBE: Ask about people named in Question 4 but not named in Question 5.

6. During the last month, were you satisfied with the help you received?

o Very satisfied

o Satisfied

o Dissatisfied

o Very dissatisfied

7. Who are the people that you get togetherwith to have fun or to relax? These could be
new names or ones you listed before.

o Mother 0 Friend 1

o Father 0 Friend 2

o Husband/Boyfriend 0 Other 1
_

o Sister 0 Other 2
_

o Brother 0 Other 3
_

o Noone

PROBE: Is there anyone else?
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8. During the past month, which of these people did you actually get together with to

have fun or to relax?

D Mother 0 Friend 1

D Father 0 Friend 2

o Husband/Boyfriend' 0 Other 1
_

o Sister 0 Other 2
_

o Brother 0 Other 3
_

D Noone
PROBE: Ask about people listed in 7, but not in 8.

9. During the last month, were you satisfied with the opportunities to get together with

people for fun and relaxation?

o Very satisfied

o Satisfied

o Dissatisfied

o Very dissatisfied

10. Who are the people that you can expect to have some ,unpleasant disagreements with
or people that you can expect to make you angry and upset? Again, these could be
new names or names you listed before.

o Mother

o Father

o Husband/Boyfriend
o Sister

D Brother

o
o
o
o
o

Friend 2

Other 1
_

Friend 1

Other2
_

Other3
_

o Noone

PROBE: Anyone else?

11. During the past month, which of these people have you actually had some disagree
ments with or have actually made you angry and upset?
o Mother 0 Friend 1

o Father 0 Friend 2

o Husband/Boyfriend 0 Other 1
_

o Sister 0 Other 2
_

o Brother 0 Other3
----------

o Noone

PROBE: Ask about people listed for 10, but not 11.
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E. The next few questions are about exercise during your pregnancy. By exercise we

mean any activity such as walking, jogging, swimming, or dancing that increases

your heart rate.

1. How many times a week do you usually exercise - for instance, in the past month?

o Daily
D 5-6 times a week

o 3-4 times a week

o 1-2 times a week

o Less than once a week

o Never --+ Skip to Question 3

2. When you do this exercise how much time are you actually active? Would it usually
be:

D Less than 15 minutes

o Between 15 and 30 minutes

o More than 30 minutes

3. I am going to read four sentences describing daily routines or activities, both indoors
and outdoors. Tell me which one best suits your situation.

D You sit during the day and do not walk about very much.

D You stand or walk about quite a lot during the day, but do not have to carry or

lift things very often.

D You lift or carry light loads, or you have to climb steps (or hills) very often.

D You do heavy work or carry very heavy loads.

F. Now I'd like to ask you about your diet during this pregnancy.

Please indicate daily frequency of eating a serving of the following foods during your
pregnancy.

(SHOW SUBJECT DIET HANDOUT, ALSO HAVE MEASURING SPOONS, CUPS AND
DECK OF CARDS AVAILABLE.)

Less than 1-3

once a times a

day day

1. All Grain Products........................... D 0
- Bread, cereals, bannock, rice,
pasta (spaghetti, macaroni),
muffins, crackers, etc.

3-S 5-8 S-U More
times a times a times a than Never!

day day day U Rarely

D 0 0 0 III
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Less than 1-3 3-S 5-7 7-10 More

once a times a times a times a times a than Neverl

day day day day day 10 Rarely

2. Veggtables and Fruits ...................... 0 0 0 0 0 0 13
- Oranges, apples, bananas,
cabbage, potatoes, com, green beans,
cauliflower (don't count standard salads)

Less than 1-1 3-4 More

once a times a times a than Never!

day day day 5 Rarely

3. Milk and Milk Products ...................................................... 0 0 0 0 13
- Milk, cheese, yogurt
(not cottage cheese)

Less than Once 1 times 3 times More Neverl
once a day a day a day a day than 4 Rarely

4. Meat and Meat Alternatives ............................ 0 0 0 0 0 111
- Beef, processed meats, lamb,
liver, eggs, cottage cheese, beans,
peanut butter, fish

Less than Once 1 times 3 times More Never!
once a day a day a day a day than 4 Rarely

5. Treats •..•...••..•...•.•......................••.••.••.•.••..• D 0 0 D D •
- Sweet desserts, pastry, cookies,
cakes, donuts, snack foods (fries, chips)

6. Do you avoid eating any foods because of:

allergy? 0 No 0 Yes (specify) _

personal belief? 0 No 0 Yes (specify) _

G. Next, I have a few questions about the things you drink.

These questions are about the time three months before you became pregnant.

1. During that time, did you
ever drink:

2. On the days that you had
__ , how many cups/
cans/ glasses did you
usually drink?

Continued ...



3. How many times did you
drink this amount, on

average?
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The next questions are about the first three months of your pregnancy.

4. A. Has the amount or frequency of tea, coffee or soft drinks that you drink changed
since becoming pregnant?
o No ___.. Skip to Section H, page 13

DYes

B. At what point in your pregnancy did this change occur?
___

Week (If later than the 12th week, skip to Section H, page 13)

5. During the first three
months, did you ever drink:

6. On the days that you had

__ , how many cups/
cansI glasses did you
usually drink?

7. How many times did you
drink this amount, on

average?
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8. Why do you think your tea, coffee, or soft drink habits changed since becoming preg
nant? (LET RESPONDENT TALK, BUT CHECK CATEGORIES BELOW IF SHE
MENTIONS THEM)
T C SD Lu.s.

D D 0 Didn't taste good (or the same)

DOD Made me ill (e.g. morning sickness)

DOD Fear of harming baby
o 0 0 Doctor's advice

o 0 0 Spouse's advice

o 0 0 Friend/relative/elder advice

ODD Prenatal care class advice

o 0 0 Can't afford

DOD Strong will-power
o 0 0 Tired of being told not to drink

MQH.

D D 0
D D D
DOD
DOD

Real craving
Help cope with stress

Spouse drinks
Other (specify) _

H. Besides tea, coffee and soft drinks women may also drink other beverages like beer,
wine or hard liquor when they're pregnant. So this next section will give me some

information about alcoholic drinks.

1. Have you ever had a drink of alcohol?

DYes
o No � Skip to Section I, Question 2, page 18

2. How old were you when you had your first drink?
Years

3. How old were you when you first got drunk?
Years

These next questions are about the three months before you became pregnant.

4. Had people ever annoyed you by criticizing your drinking?
DYes
o No

5. Had you felt you ought to cut down on your drinking?
D Yes

o No
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6. Did you ever have a drink first thing in the morning to steady your nerves or get rid
of a hangover?
o Yes

o No

7. How many drinks did it take to make you feel high then?

o Morethans

o 5 drinks

o 4 drinks

o 3 drinks

o 2 drinks

o 1 drink or less

o I never drank

8. Again, these next questions are about the three months before you became pregnant:

A. Did you ever drink:

(IF NO TO ALL LIQUORS, SKIP TO QUESTION 10, PAGE 15)

B. On the days that you drank

__ , howmany drinks did

you usually drink in one sitting?

in one sitting?

E. How many did you usually
drink then?

Continued ...
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F. On average, how often
did you drink this amount?

9. In the three months before this pregnancy, what was the largest number of all drinks
you had in one sitting?

Less than 5 drinks at one time? 0 ...
5 or 6 drinks at one time? 0 ...
7 or 8 drinks at one time? 0 ...
9 or 10 drinks at one time? 0 ...
11 or more drinks at one time? 0 ....

The next few questions are about the first three months of your pregnancy.

10. A. Have you found that the amount or frequency of your drinking has changed during
your pregnancy?
D No _.. Skip to Section I, page 17

DYes
B. At what point in your pregnancy did this change happen?

___
Week (H later than the 12th week, skip to Section I, page 17)

11. Again, these questions are about the first three months of your pregnancy.

A. During that time, did

you ever drink:

(IF NO TO ALL LIQUORS, SKIP TO QUESTION 13, PAGE 17)
Continued ...
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B. On the days that you drank

D. Did you have days when you
drank more than drinks
in one sitting?

E. How many did you usually
drink then?

F. On average, how often
did you drink this amount?

12. In the first three months of your pregnancy, what was the largest number of all

drinks you had in one sitting?

Less than 5 drinks at one time? 0 ...

5 or 6 drinks at one time? 0 ...

7 or 8 drinks at one time? 0 ...
9 or 10 drinks at one time? 0 ...
11 or more drinks at one time? 0 ...
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13. Why do you think you changed your drinking habits since becoming pregnant? (LET
RESPONDENT TALK, BUT CHECK CATEGORIES BELOW IF SHE MENTIONS
THEM.)
B HL W

ODD
DOD
DOD
DOD
DOD
DOD
ODD
ODD
ODD
ODD
ODD

Didn't taste good (or the same)
Made me ill (e.g. morning sickness)
Fear of harming baby
Doctor's advice

Spouse's advice

Friend/relative/elder advice

Can't afford

Strong will-power
Prenatal care class advice

Morning sickness

Tired of being told not to drink

M.Qm
0 D 0 Real craving
0 0 0 Help cope with stress

0 D 0 Spouse drinks

0 D 0 Other (specify)

I. Now just a few questions about your drinking habits and about why you drink.

A. I drink because it helps me to relax 0
B. I drink to be sociable with friends............ 0
C. I like the taste 0
D. I drink because the people I

know drink 0
E. I drink when my partner drinks 0
F. I drink when I want to forget

everything 0
G. I drink to celebrate special occasions D
H. A drink helps me to forget

my worries 0
I. A small drink suppresses my

appetite for food 0

Agree Disagree

0 0
D 0
0 0

0 0
0 0

0 0
0 0

0 0

0 0

o
o
o

o
o

o
o

o

o



agree Agree

285

Strongly
Disagree disagree

0 0

0 0

0 0

Strongly

J. I accept a drink because it is the

polite thing to do in certain situations .... 0 0
K. A drink helps cheer meup when

I'm in a bad mood 0 0
L. I drink because I need it when I'm

tense and nervous 0 0
2. Have you ever been part of AA (Alcoholics Anonymous) or in an alcohol treatment

program?
DYes
o No

3. Around the time you became pregnant, was the father of this child drinking alcohol?

DYes
o No

4. Would you say that your partner has a drinking problem?
DYes
o No

5. When you were growing up, did your parents approve or disapprove of you having
drinks containing alcohol?

o Approved
D They didn't care

D Disapproved
D Didn't know

6. How often did your parents drink alcohol when you were growing up?
o Everyday
o 3 or 4 times a week

D Once or twice a week

o 2 or 3 times a month

o Once a month

o A couple times a year

o About once a year

o Never had drinks with alcohol

o Don'tknow
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J. Now let's talk about the medicines, both prescription and over-the-counter, that you
are currently taking. We'll start first with prescription drugs.

The following questions are about medicines prescribed by a doctor and bought from a

pharmacist.

Have you taken any prescription medications in the past month? 0 YES

Have you taken prescription... YES NO

1. Medicine for high blood pressure 0 0

2. Medicine for the heart .....................•...•..• 0 0

3. Medicine for arthritis

or rheumatism 0 0

4. Pain relievers for non-

arthritic conditions 0 0

5. Medicine to relieve water

retention or bloating ................................ 0 0

6. Medicine for stomach ulcers .........•........ 0 0

7. Antacids or medicine

for flatulence (gas) ................................... 0 0

8. Medicine for nausea or vomiting .......... 0 0

9. Medicine for hormonal problems ......... 0 0

10. Medicine for metabolic problems 0 0

11. Sleeping pills 0 0

12. Medicine for blood disorder

(anaemia, clotting, anticoagulants) . DO

DO13. Medicine for diabetes .

14. Medicine for acne or other

serious skin problems .. DO

DO15. Medicine for seizures - epilepsy .

16. Tranqui11izers to calm

your nerves (like Valium, Ubrium,
Dalmane, HaIdol or Mellaril) . DO



Have you taken prescrlptionc, YES NO

17. Medicine for depression - to raise

your spirits or to help you feel less

blue - antidepressants (e.g, Elavil) 0 0

18. Medicine for other

emotional problems 0 D
19. Medicine to pep you up, keep you

awake or to help you lose weight 0 0

20. Prescription multi-vitamins 0 0

21. Prescription iron....................................... 0 D

22. Prescription calcium 0 D

23. Prescription vitamins or minerals 0 D

24. Other 0 0
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K. Now I would like to ask you some questions about over-the-counter medicines. These
are the medicines you can buy without a prescription -like Aspirin or Tylenol.

Have you taken any over-the-counter medications in the past month? 0 YES

Are you taking
over-the-counter... YES NO

1. Multi-vitamins ......................................... 0 D

2. Vitamins or minerals ............................... 0 D

3. Calcium ..................................................... 0 0

4. Iron ............................................................. 0 D

5. Headache or pain relievers such as

Aspirin or Tylenol ................................... 0 D

6. Antacids .................................................... 0 D

7. Medicine for nausea or vomiting .......... 0 D

8. Laxatives ................................................... 0 D



Are you taking
over-the-counter.;

9. Medicine for diarrhea 0 0

YES NO

10. Sleeping pills :.............. 0 0

11. Cold medicines 0 0

12. Allergy medicines 0 0

13. Other :......................................................... 0 0

L. Next, let's turn to some other drugs.
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1. Have you ever used other drugs such as marijuana, cocaine, heroin, glue, etc.?

DYes
o No __. Skip to Section M, page 21

2. Did you use any drugs in the three months before you became pregnant?
o No

o Yes�
(IF YES) Which ones?

o Marijuana (hashish, pot)
D

.

Cocaine or crack

D
o
o
o
D

Heroin or methadone

Stimulants: amphetamines
Psychedelics: PCP, LSD, acid

Inhalants: glue, gas, toluene, hairspray
Other (Specify) _

3. Did you use any drugs in the first three months of your pregnancy?
o No

o Yes�
(IF YES) Which ones?

o Marijuana (hashish, pot)
o Cocaine or crack

o
D
D
o
o

Heroine or methadone
Stimulants: amphetamines
Psychedelics: PCP, LSD, acid

Inhalants: glue, gas, toluene, hairspray
Other (Specify) _

(IF ANSWERED NO IN QUESTIONS 2 & 3, SKIP TO SECTION M)



4. On the days that you use(d) _

about how much do (did) you
usually use?

5. On average, how often
did you use this amount?

Three months before you
became pregnant

Name
_

Dose
_

1. Everyday
2. 3-4 times a week
3. 1-2 times a week
4. 2-3 times a month
5. Once a month

6. 6-11 times a year
7.1-5 times a year

6. How old were you when you started using ?
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First three months of

your pregnancy

Name
_

Dose
_

1. Everyday
2. 3-4 times/week
3.1-2 times/week
4.2-3 times/month
5. Once a month
6.1-2 times in 3 mo.

M. The following questions concern cigarette smoking.

1.

How long have you smoked?
Years Months

2. What brand do you usually
smoke?

3. How many cigarettes do you
now smoke on a typical day?
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4. Has your smoking changed since you've been pregnant?
o No --+ Skip to Question 6

DYes

(IF YES) How and when did your smoking change?
o Began smoking more during -

(Week of pregnancy)
o Began smoking less during _

(Week of pregnancy)

5. How many cigarettes did you smoke on a typical day before you changed? _

6. Did the father of this child smoke before you became pregnant?
DYes
DNo
o Don'tknow

N. I'd like to ask you about some difficulties that you may have experienced in the past
year.

1. Please indicate if any of the following things have happened to you during the last 12

months.

o A. Serious illness or injury (includes hospitalization; excluding pregnancy
complications)

o B. Serious illness or injury of a close family member

o C. Death of close family member

o D. Close family member attempts suicide

o E. Death of partner
o F. Serious illness or injury of a close friend

o G. Death of a close friend

o H. Increase in number of arguments with partner
o I. In-law troubles

o J. Your partner uses harsh words to you, is cruel or sarcastic (mental cruelty)
o K. Your partner is physically cruel to you

D
.

L. Separation or break-up (includes divorce)

D M. Your partner is unfaithful

o N. Your living conditions changed a lot

o O. You or your partner has trouble with police or court appearance
o P. Your partner lost his job
o Q. Major financial problems (getting into major debt, lost social assistance)

o R. Change of job
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o
o
o
o
o

OR

o

S. Loss of job
T. Trouble with your boss

U. Change of residence
v. Hadababy
W. Other major life event (please specify) _

X. NO LIFE EVENTS

O. Now some questions about your feelings and thoughts during the last month.

I'd like you to tell me how often you felt or thought a certain way. The best way is to

answer each question fairly quickly: don't try to count up the number of times you felt a

certain way, just tell me the choice that seems like a reasonable estimate.

For each question indicate the category that corresponds to your answer.

Almost Fairly
Never Often

1
Some-

1
Very

Never times Often

1. In the last month, how often have you been upset + + +
because of something that happened unexpectedly? ......... 0 0 0 0 0

2. In the last month, how often have you felt that you were

not able to control the important things in your life? ......... 0 D D 0 0
3. In the last month, how often have you felt nervous and

"stressed"? ................................................................................. 0 D 0 0 0
4. In the last month, how often have you felt confident

about your ability to handle your personal problems? ...... 0 0 0 0 0
5. In the last month, how often have you felt that things

were going your way? ............................................................. 0 0 0 0 0
6. In the last month, how often have you found that you

could not cope with all the things that you had to do? ...... 0 0 0 0 0

7. In the last month, how often have you been able to

control irritations in your life? ................................................. 0 0 0 0 0

8. In the last month, how often have you felt that you
were on top of things? ............................................................. 0 0 0 0 0



9. In. the last month, how often have you been angered
because of things that happened that were outside of

your control? ;.....................................................•............
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Almost Fairly
Never Often

1
Some-

1
Very

Never times Often

� � .!.
0 0 0 0 0

10. In. the last month, how often have you felt difficulties
were piling up so high that you could not overcome

them? D D DOD

P. Now I am going to read several statements, and I would like you to tell me how much

you agree or disagree with each of these statements.

Strongly Strongly
agree Agree Disagree disagree

1. 1 feel that I'm a person of worth, at least on

an equal plane with others ................................................ D D 0 D

2. 1 feel that 1 have a number of good qualities .................. D D D D

3. AIl in all, 1 am inclined to feel that I'm a failure............ D D D 0

4. I am able to do things as well as most other people...... 0 0 D 0
5. 1 feel 1 do not have much to be proud of......................... 0 0 0 0

6. I take a positive attitude toward myself.......................... 0 0 0 0
7. On the whole, 1 am satisfied with myself........................ D D D D

8. I certainly feel useless at times.......................................... 0 D D D
9. 1 wish I could have more respect for myself................... 0 D 0 0

10. At times 1 think I'm no good at all................................... 0 D D 0
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Q. Now I'd like to ask you a few questions about how you have generally felt in the past
month.

During the past month, how much
were you distressed by .••

a. nervousness or shakiness inside? .

b. thoughts of ending your life? .

c. suddenly scared for no reason? .

d. lonely? ..

e. blue? .

f. no interest in things? ..

g. fearful? ..

h. your feelings being easily hurt? .

i. hopeless about the future? ..

j. tense or keyed up? .

k. spells of terror or panic? ..

1. so restless you couldn't sit still? ..

m. feelings of worthlessness? ..

A little bit Quite a bit

Notll 1 MOd;rety1 �m.ty
0 0 0 D 0
0 0 D D D
0 0 0 0 0
0 0 0 0 D
0 0 D 0 0
0 D D D D
0 D D 0 D
0 0 D 0 D
D D D D D
0 0 0 0 0
0 0 0 0 0
D· 0 0 0 0
0 0 0 0 0

R. The following questions deal with opinions people have about themselves. Please
indicate how much you agree or disagree with each item.

Strongly Strongly
agree Agree Disagree disagree

1. I have little control over the things that happen
to me. 0 o o o

2. There is really no way I can solve some of the

problems I have. 0 o o o

3. There is little I can do to change many of the

important things in my life. 0 o o o

4. I often feel helpless in dealing with the

problems .of life. 0 o o o

5. Sometimes I feel that I'm being pushed around
in life. D o D D
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Strongly Strongly
agree Agree Disagree disagree

6. What happens to me in the future mostly
depends on me.............................................................. 0 0 0 0

7. I can do just about anything I really set my
mind to.......................................................................... 0 0 0 0

S. Finally, a few facts about yourself.

1. When were you born?
D M Y

2. What country were you born in?

o Canada

o Other

(IF NOT IN CANADA) How long have you lived in Canada? Years

3. Were one or both of your parents born in Canada?

DYes
o No

4. What ethnic/cultural background do you identify with most? (CHECK ALL 1HAT

APPLY)

o English Canadian

o French Canadian

o Status Indian/Treaty Indian

(IF YES) Within the Aboriginal culture, what language or cultural group do you
identify mostly with?

o Plains Cree

o Woodland Cree

o Sioux or Dakota

o Saulteaux or Ojibway
o Chipewyn or Dene

o Non-status Indian

o Metis

o Inuit

o Other (Specify) _

5. What language is spoken mostly at home (or with other members of your family)?
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6. Do you speak any other languages fluently?
DYes __.. (Specify) _

o No

7. How tall are you? (ENTERACTUAL NUMBER, ROUNDED UP TO NEAREST
INCH. IF DON'T KNOW, CODE -3.)

__
Inches/Centimeters

8. How much did you weigh before pregnancy? (ENTER ACTUAL NUMBER,
ROUNDED UP TO NEAREST POUND /KILOGRAM. IF DON'T KNOW, CODE -3.)

__ Pounds/Kilograms

9. How much do you weigh now? (ENTER ACTUAL NUMBER, ROUNDED UP TO
NEAREST POUND /KILOGRAM. IF DON'T KNOW, CODE -3.)

__ Pounds/Kilograms

10. What is your present marital status?

o Married (including common-law marriages)
o Widowed

o Divorced

o Separated
o Never married

11. A. What is the highest grade or year of school you have completed?
o No formal school

o Grade school: 1 2 3 4 5 6 78

o High school: 9 10 11 12

o Post-secondary: 13 14 15 16 1718 19 20+

B. Did you actually receive a high school diploma or pass a high school equivalency
test?

DYes
o No

Post-secondary
C. What is the highest degree or certificate you have received?

o Vocational school certificate or degree
o Associate, two-year, community college degree
o Bachelor's degree
o Master's degree
o Doctorate

o Professional (MD, JD, DDS, etc.)

o Other (Specify) _

o None
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12. What is your current employment status? (CHECK AS MANY AS APPLY BELOW. IF

WORKING NOW, ASK: Is that full time or part time?)
o Working now

o Fulltime

o Part time - Is this because of the pregnancy: 0 Yes 0 No

o Have a job, but not working now (because of pregnancy, temporary illness, on

sick leave, vacation, strike, laid off, seasonal, etc.)

o Unemployed
o In school

o Work within the home/Homemaker

o Self-employed
o Disabled, too ill to work

o Other (Specify) _

13. Here is a list of numbered categories that correspond to various income levels. I'd like
to know your household income from all sources (for example, jobs, social security,
unemployment insurance, social assistance, etc.). Which category does your income
fall into?

(IF RESPONDENT HESITATES, explain that the interview does not mention her name

and that the information will be used statistically as we want to know about income in

general and how it may affect health, and not the income of anyone individual. We
are looking for the amount of money which the respondent has access to. If house
hold income doesn't apply, take personal income.)

1 2 3 4 5 6 7 8 9 10 11 12 OK REF

14. How well do you think your income currently satisfies your needs?

o Very well

o Adequately
o With some difficulty
o Not very well

o Totally inadequate

15. A. How long have you lived at your current address? (ENTER ACTUAL NUMBER
OF YEARS, ROUNDED UP TO NEAREST YEAR IF IIALL OF MY LIFE," EN

TER 60 AND SKIP TO QUESTION 150. IF LESS THAN 6 MONTHS, CODE 00)
Years

B. How many years have you lived in Saskatoon? (ENTER ACTUAL NUMBER OF

YEARS, ROUNDED UP TO NEAREST YEAR)
Years



297

C. How many times have you moved, that is changed residences, in the last 10

years?
Times

D. Which one of the following areas describes most accurately the place where you
lived before you were 18 years old?

o Rural or farm

o Reserve

o Small town (less than 10,000)

o Small city (10,000 to 25,000)
o Large city (greater than 25,000)
o Don'tknow

E. CODE BY OBSERVATION:
WIDCH BEST DESCRIBES 'IRE BUILDING CONTAINING TI-ITS HOUSING
UNIT? (INCLUDE ALL APARTMENTS, CONDOMINIUMS, ETC., EVEN IF

VACANT)

o A one-family house detached from any other house

o A building for two families or duplex
o Apartment building
o A mobile home or trailer

o Other (Describe: )

T. Now I'd like to get your opinion on a couple of questions.

1. Do you think there's anything you can do to improve your baby's chances of having a

good start in life?

2. A. What kind of person do you think he or she will be?
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B. Why?

U. Are there any comments or concerns that you would like to add?

Thank you very much for your cooperation.

Time Ended:
_



299

Saskatoon Pregnancy and Health Study
Initial Questionnaire - Documentation

This documentation, which supplements the initial questionnaire, is organized as follows:
Major sections are indicated by Roman numerals and are referred to by their working titles.
Within each section major content areas are indicated by Arabic numerals. The numbers in
parentheses indicate the number of question items comprising each content area. In all
sections, where applicable, concise summaries of scales are given and their source(s)
identified.

I. Present Pregnancy

1. Weeks pregnant (2 items)
2. General health status before pregnancy (1)
3. General health status during pregnancy (1)
4. Attitude towards pregnancy (3)

.

• Three items modified and adapted from Cheryl Stephens Cherpitel's Network
Support and Beverage Consumption During Pregnancy Study.

Reference: Cherpitel CS. Personal communication (July 1992).
Stephens C. Alcohol consumption during pregnancy among southern city
women. Drug and Alcohol Dependence 1985; 16: 19-29.

5. Prenatal medical care (5)
6. Pregnancy-related symptoms and health conditions (26)
7. lllnesses, injuries, and hospitalizations during pregnancy (9)
8. Chronic health conditions (27)
9. Prenatal care information and services received (28)
10. Method of contraception use before pregnancy (11)

II. Past Pregnancies

1. Gravidity (1)
2. Parity (1)
3. Past obstetric history (24)
4. Information on children (24)
5. Children's chronic medical problems (3)

m. Household Composition

1. Number of people living in the household (1)
2. Relation to the respondent (14)
3. Expect change in household after the birth of the child (3)

IV. Social Support and Network

• This is a l1-item scale adapted from Barrera's Arizona Social Support Interview
Schedule (ASSIS).

• These items measure three types of social support: emotional support, material
support, and social participation.
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• Each type of social support consists of three items which measure: available
social network size, actual social support network size, and satisfaction with
support.

• Additional two items measure the number of network members who are

perceived also as sources of interpersonal conflict and the number of network
members who actually had been sources of recent conflict.

Reference: Barrera, 1M. Social support in the adjustment of pregnant
adolescents: Assessment issues. In: Gottlieb BH, ed, Social Networks
and Social Support. Beverly Hills, CA: Sage, 1981, pp. 69-96.

IV. Exercise

• Three items adapted from Canada Health Promotion Survey, 1990.
.

• Items measure the frequency and duration of physical activity as well as type of
lifestyle (sedentary or active).

Reference: Stephens T, Fowler-Graham D (Eds.). Canada's Health Promotion
Survey 1990: Technical Report. Ottawa, ON: Minister of Supply and
Services Canada, 1993.

v. Diet

• Food frequency checklist adapted and modified from Prenatal Assessment Form,
Healthy Mother, Healthy Baby Program, Saskatoon Community Health Unit.

• This checklist is designed to measure the adequacy of dietary intake for pregnant
women (according to 1992 Canada Food Guide recommendations).

• Two additional question measures whether an individual avoids certain foods due to

allergies or personal beliefs.

Reference: Health and Welfare Canada. Canada's Food Guide to Healthy Eating.
Ottawa, ON: Minister of Supply and Services Canada, 1992.

VI. Caffeinated Beverages (Tea, Coffee, Soft Drinks)

1. Use of caffeinated beverages (6)
2. Amount drank (6)
3. Frequency of use (6)
4. Change in use during pregnancy (1)
5. Time in pregnancy change occurred (1)
6. Checklist of reasons for change (42)

VII. Alcoholic Beverages (Beer, Wine, Hard liquor)

Excessive drinking:

• T-ACE questions. This is a 4-item screening instrument developed by Sokol to

identify heavy drinkers.
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Reference: Sokol RJ, Martier SS, Ager JW. The T-ACE questions: Practical
prenatal detection of risk-drinking. American Journal ofObstetrics
and Gynecology 1989;160:863-70.

Alcohol dosage:
• Alcohol assessment questions modified from Nancy Day's Study on Maternal

Health Practices and Child Development, in Pittsburgh, Pennsylvania.

Reference: Day NL. Personal communication (August 1992).
Day N, Robles N. Methodological issues in the measurement of
substance use. Annals of the New York Academy ofSciences 1989;
562: 8-13.

• Thirty-six questions designed to measure the average daily volume of alcohol
intake. This average alcohol intake may also be expressed in terms of absolute
alcohol content.

Binge drinking:
• Maximum number of drinks consumed in one sitting (1)
• Frequency of maximum drinking (1)

Additional questions in this section measure the following variables:

1. Change in alcohol intake during pregnancy (1)
2. Month in pregnancy changed occurred (1)
3. Reasons for change (42).
4. Reasons for drinking (12)
5. Parents' drinking and their attitude towards drinking (2)
6. Alcoholic Anonymous (1)
7. Father of the child drinking (2)

vrn. Prescription and Over-The-Counter Drugs
• A checklist of 48 items measures use of prescription drugs and the frequency of

their use.
• A checklist of 26 items measures use of over-the-counter drugs and the frequency

of their use.
• These items were compiled and adapted from two sources: Canadian Study of

Health and Aging, Appied Research; and Pregnancy and Health Study, Perth,
Australia.

IX.ll1icit Drugs

1. Ever use (1)
2. Use of illicit drugs (checklist of 14 items)
3. Quantity and frequency of use (2)
4. Age when started using drugs (1)
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x. Cigarette Smoking

1. Current smoker (1)
2. How long been a smoker (2)
3. Number of cigarettes smoked (3)
4. Brand of cigarette smoked (2)
5. Smoking changed during pregnancy (3)
6. Type of change (1)
7. When in pregnancy change occurred (1)
8. Father of baby smoking (1)

XI. Negative life Events

• Listing of 23 items modified and compiled from several previous studies.

XII. Perceived Stress

• Abbreviated version of Perceived Stress Scale consists of 10 items.
• Items measure an individual's perceived stress during the past month.

References: Cohen S, Kamarck T, Mermelstein R. A global measure of
perceived stress. Journal ofHealth and Social Behavior 1983; 24:
385-96.

XIII. Self-Esteem

• lO-item scale developed by Rosenberg measures an individual's self-esteem.

Reference: Rosenberg M. Conceiving the Self. New York, NY: Basic Books,
1979.

XIV. Mental Health

• 13-item scale adapted from Derogatis and Melisaratos's Brief symptom Inventory
(BSI).

• Items measure anxiety (7 items) and depression (6 items).

Reference: Derogatis LR, Melisaratos N. The Brief Symptom Inventory: an

introductory report. Psychological Medicine 1983; 13: 595-605.

XVI. Mastery

• 7-item scale developed by Pearlin to measure an individual's sense of control or

mastery over situations in one's life.

Reference: Pearlin LI, Lieberman M, Menaghan E, Mullen J. The stress process.
Journal ofHealth and Social Behavior 1981; 22: 337-56.
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XVll. Sociodemographic
1. Age (1)
2. Ethnic/cultural identity (18)
3. Height (1)
4. Weight (2)
5. Marital status (1)
6. Educational attainement (4)
7. Work status (1)
8. Income level (1)
9. Adequacy of income (1)
10. Geographical mobility (4)
11. Housing condition (1)

xvm. Open-ended questions
• Four questions regarding what the subject could do to improve the baby's chances

of having a good start in life, what kind of person the subject thinks her child would
be and why, and any other comments or concerns the subject may have.



AppendixB

LEITER INVITING SUBJECTS TO PARTICIPATE IN THE STUDY

304



305

Date

Address

Dear Ms. ,

We invite you to participate in the Saskatoon Pregnancy and Health Study.
For most women pregnancy is a time of happiness. However, along with a

changing body may come other changes, in relationships, lifestyle, and health.
At Applied Research, we are trying to find out more about women's experiences
and feelings during pregnancy.

In order to get a wide variety of experiences, eight hundred pregnant women

from Saskatoon and surrounding area will be involved in this study. It is

important to talk to as many women as we can. Each woman's experience during
pregnancy is of interest to us and your participation is of great value.

The Saskatoon Pregnancy and Health Study will increase our knowledge of
the problems of mothers and babies. This study will aid in the development of
new programs and help make existing programs better.

We would like to talk to you some time between the third and sixth month of

your pregnancy for an interview of about forty-five minutes. This interview
is completely confidential. It is very important that you feel comfortable enough
to tell us about any concerns that you may have about this time of your life.

Being part of this study is voluntary and you can withdraw at any time.

An interviewer will contact you to set up a mutually convenient time and

place to meet for an interview. When the interviewer calls, please feel free to ask
her any questions, or you may call us at our office (966-8767). We look forward
to your participation in this study. Thank you for helping us out in this

important project.

Yours truly,

Carl D'Arcy, Ph.D.
Director, Applied Research

Applied Research, University 01 Saskatchewan
.. -

_::_: )rive. Saskatoon, saskatchewan, Canada S7N OW8 Telephone: (306) 966-8767 Facsimile: (306) 966-8174



AppendixC

INFORMED CONSENT

306



307

Saskatoon Pregnancy and Health Study

CONSENT TO PARTICIPATE IN STUDY

I understand that a team from the Applied Research Program, University of
Saskatchewan, is conducting a study of pregnant women in Saskatoon. They want
to find out about the health concerns and changing experiences women have

during pregnancy and after the baby is born, and how they adapt to these changes.
They also want to find out about the health of the babies born to these women. .

I understand that my name was selected from women served by the Saskatoon

Community Health Unit. I understand that my participation or refusal will not in

any way affect the services I receive from the Saskatoon Community Health Unit.
I am told that the interview should take about one hour.

I understand that I will be asked questions twice during this pregnancy, and
one medical examination of my baby will be done at about 3 months after birth.

I understand that the information about myself and my baby from this study
will be kept strictly confidential. No information or results of this study will be
released in a way that could identify me or my baby personally.

All details in this form have been explained to me and I understand them. I

agree to participate in this study. I also give permission for one medical
examination of my baby by a doctor or nurse. I have the right to withdraw

myself or my baby from this study at any time, and to refuse to answer any
questions. I acknowledge that I have been given a copy of this form.

NAME (please print):

SIGNATURE:

WITNESS/PROXY:

DATE:

If you have any questions, please contact:

Dr. Carl D'Arcy or Nazeem Muhajarine
Applied Research

Box 92, Royal University Hospital
Saskatoon, SK S7N OXO

Applied Research, University of Saskatchewan
.. ::::::..: Jrive, Saskatoon, Saskatchewan, Canada S7N OW8 Telephone: (306) 966-8767 Facsimile: (306) 966-8774
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SASKATOON PREGNANCY AND HEALTH STUDY
REFUSER'S QUESTIONNAIRE

1st Interview

ID#:
_

REASON FOR REFUSAL:

DATE: _

We respect your decision not to take part in this study; but, if you can take just a minute
on the telephone to answer a few questions, this will help us to describe the people who
will not be included in our study results.

(Note spontaneous remarks following each question, but do not probe.)

Is this your first pregnancy?

1. Yes 2. No Remarks:

So far during this pregnancy do you feel your health has been:

1. Excellent
Remarks:

2. Very good 3. Good 4. Fair 5. Poor

Have you seen a doctor during this pregnancy?

1. Yes 2. No Remarks:

Do you live near family or friends you see very often?

1. Yes, daily
Remarks:

2. Yes, weekly 3. No, less than weekly

What is the highest grade of education you completed? _

What kind of work do you do now or have you done in the past? _

What year were you born in?
_

Has there been any changes in your diet or things you drink during this pregnancy?

1. Yes 2. No Remarks:

What were these changes?

THANK YOU VERY MUCH FOR TAKING THE TIME TO ANSWER THESE
QUESTIONS.
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